MunuCTEpCTBO cenbekoro xo3saicTBa Poccuiickoit deneparuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJUTUKU 1 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeJIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel
Hampasnenue(s)
HampaBnenHnocTs (1)

KBanudukanus

®opma 00yueHus
®dakyapTeT

Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTb

PazpaboTtunk (n):

Pabouas nporpamma ogoOpeHa Ha 3aceiaHnuu Kadeapsl

3aBenyrommii kadeapoit

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakynmprera HMM®D
A.B. ®enops

" " 2024 r.

PABOYAS ITPOI' PAMMA

B1.0.23 Xumusa

21.03.01 Hedreraszosoe aejio

Coopy:xeHne 1 peMOHT 00bEKTOB CHCTEM
TPYOONPOBOJIHOI0 TPAHCIIOPTA
O0akasiaBp

O4YHO-3204Has
Jlecoxo3siiiCTBEHHBIH (PaKyJIbTeT

IKOJIOrH4ecKre TEXHOJIOrMH MPUPOAONO0JIb30BAHUSA

2023 _21.03.01_oz.plx.plx
21.03.01 Hedreraszosoe aesio

DenepaabHbIii FOCYIapPCTBEHHBIN 00pa30BaTeIbHbIH CTAHAAPT
BbICIIEro 00pa3oBaHus - 0aKaJaBpPUAT N0 HANIPABJIECHUIO
noaroroBku 21.03.01 Hedrerazosoe gesio (mpuka3 MuHoOpHayku
Poccuu ot 09.02.2018 r. Ne 96)

216 / 6 3ET

K.X.H., A01eHT, IIaTHuusina E.B.

IKoJI0oruyecKkre TeXHOJIOrnu
MPHUPOIOIOJIH30BAHUSA

K.T.H., 1oueHT Kynakosa E.C.

JlaTa yTBepkaeHus miaHa y4. copetoM oT 31.01.2024 mportokon Ne 5.
Hara yreepx ey paboyei mporpaMmel y4. coBeToM ot 26.06.2024 nporokon Ne 10

MEHT

> @ ONEKTPOHHOM
ﬁ/,‘ noanvcbio
HUMU

A\

Ceprudmgar:
O00EBE984813F213F5A27438629844A9AD9
Brageney: Menbhyik TaTbsia BnagumnposHa
[eiicTauTenen: ¢ 09.10.2023 Ao 01.01.2025

HoBouepkacck 2024 r.



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

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMocCTOsTebHas paboTa 189
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 13 3/6
Bun 3anaruit vo | PO | VI PII
Jlexuun 8 8 8 8
JlaboparopHsbie 6 6 6 6
IIpakruueckue 4 4 4 4
Hroro ayn. 18 (18 |18 |18
KonrakrHas padora |18 |18 [18 |18
Cawm. pabora 189 [ 189 | 189 | 189
UYacel Ha KOHTPOIIb 9 9 9 9
HUroro 216 (216 216 | 216
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 2 ceMecTp

KouTponbHas pabora 2 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOoOX0IMMOM JUISl OCBOSHHUS (PUBMYECKUX, XHMHYECKUX M OMOJIOTMYECKIX OCHOB B 9KOJIOTHHU U NTPUPOOIIOIb30BAHMS;
METOZaMH XUMHYECKOTO aHAJIN3a, 3HAaHUSIMH O COBPEMEHHBIX AMHAMHYECKUX Ipolieccax B IPUPOJE U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0T0Opa U aHaNIN3a Te0JIOTHYECKUX U OMOJIOTHUYECKIX MPo0, a TakKe HaBbIKAMU HICHTH(GUKALIUH U OTIMCAHUS
OMOJIOrNYEeCcKOro pa3sHoo0pasysl, €ro OLEHKN COBPEMEHHBIMU METOJAMH KOJIMYECTBEHHOI 00paboTKi HHpOpMaLK

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

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBanus K NpeABAPUTEIbLHON OAr0TOBKE 00y4aloIerocs:
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 | JucunminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOMH JUCHHUILIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npejauecTByionee:

3.2.1 | TunporasoauHamMuka

3.2.2 | Metposorus, CTaHAapTH3ANS U cepTUHUKALUS

3.2.3 [ CtpoutenbHbIe MaTePHAIBI

3.2.4 | Teopernyeckas MEXaHUKa

3.2.5 | Okosorus

3.2.6 | DxoHOMMKA

3.2.7 | KommbroTepHas rpaduka B mpodeCCHOHATBHOMN AesITeIbHOCTH

3.2.8 | ConpoTuBieHNE MaTEpUaIOB

3.2.9 | Teopus ropeHus u B3pbIBa

3.2.10 | YueOHast mpaKTHKa: HayYHO-UCCIEI0BaTENbCKas paboTa (II0TydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIIEJ0OBATENbCKOM
paboTs)

3.2.11 | YuebHas TexHOMOTHYECKAS (IPOSKTHO-TEXHOJIIOTHYECKAsT) TPAKTHKA

3.2.12 | [IporHO3MpOBaHKE OMACHBIX (PAKTOPOB MOXKapa

3.2.13 | [IpoekTrpoBaHKE CUCTEM MPOTHBOIOKAPHOTO BOJIOCHAOKCHHS

3.2.14 | [IpoTnBOMIOXKApHOE BOZOCHAOKEHHE

3.2.15 | DnexTpoHHKa U 3TEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHHUS U UX YCTOMIUBOCTH MPH MOXKApe

3.2.17 | HapéxHOCTb TEXHUYECKUX CUCTEM U TEXHOTCHHBII PUCK

3.2.18 | [Toxaprast 6€30MaCHOCTb TEXHOJIOTHYECKIX MPOLIECCOB

3.2.19 | [Toxapras 6€301MacHOCTB AIEKTPOYCTAaHOBOK

3.2.20 | [Tpon3BoaCTBEHHAs SKCITyaTallMOHHAS PaKTUKA

3.2.21 | Ynpasnenue TexHocpepHOi 0€30macHOCTHIO

3.2.22 | KoMnbploTEpHOE MOJICIIMPOBAHUE TIOYKAPa B TOMEIIEHUH

3.2.23 | Hamzop u KOHTpOIIb B chepe 6e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX UCCIIEAOBAHUN B MPOHECCHOHATIBHOMN eI TeTbHOCTH

3.2.25 | [loxapHast 6e30MaCHOCTD B CTPOUTEIIHCTBE

3.2.26 | [IpousBoacTBEHHAs U MOXKApHAs aBTOMaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs ITOTOTOBKY K IIPOIEype 3allUTHl U IPOLEAYPY 3allUThI

3.2.29 | [Tpon3BoACTBEHHAS MTPEIIUILIOMHAS PAKTHKA

3.2.30 | PaccnenoBaHue U 3KCIEPTH3a [10KAPOB




4. KOMIETEHLUM OBYYAIOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUTIINHBI
(MOJY.JIST)

OIIK-1 : CrnocoGeH pemarh 3aja4i, OTHOCSIINECS K MPo(decCHOHATBHOI 1eITeTbHOCTH, IPHUMEHSISI METOIbI
MO/IeJTHPOBAHNS], MATEMATHYECKOI0 AHAJIN3Aa, €CTeCTBEeHHOHAYYHbIE U 00IleMHKeHePHbIe 3HAHUSI

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

OIIK-1.2 : ymeeT HCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, IPABIJIa TOCTPOCHHS TEXHUUECKUX CXEM
U YepTexen

OIIK-1.4 : 3Haer MMPUHIUIINATIBHBIC 0COOEHHOCTH MOACINPOBAHUA MATEMATUICCKUX, (1)I/IBI/I‘ICCKI/IX 1 XUMHUYCCKUX IIPOLECCOB,
npeaHa3HauYCHHBIC AJI1 KOHKPETHBIX TEXHOJIOTNYCCKUX ITPOILECCOB

OIIK-4 : Cnioco0eH npoBOIUTHL H3MepeHHs M HA0II01eHuUsl, 00padaThIBATH U NPEACTABIATh IKCIIePUMEHTAJIbHbIE JaHHbIE

OIIK-4.1 : 3HaeT TEXHOIOTHIO IIPOBEJCHUS THIIOBBIX IKCIICPUMEHTOB Ha CTaHAAPTHOM 000pYIOBaHUH B TaOOpaTOPHH U Ha
MIPOU3BOACTBE

OIIK-4.2 : ymeer 06pabaTbeiBaTh pe3yJIbTaThl HAYYHO-HUCCIIEI0BATEIBCKON ICSITEIEHOCTH, HCIIONIB3YsI CTAHAAPTHOE

o0opynoBaHue, MPUOOPHI M MATEPHAIIBI

OIIK-4.3 : BnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHUSI C UCIIOJIB30BAHUEM TTAKETOB MPOTpamMM

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | Hurepaxr. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Paznen 1. OcHOBHBbIE 3aKOHBI
XHUMHUH
1.1 KOHCIIEKTUPOBAHUE YIeOHOH 2 10 OIlK-4.1 JI.1J11.2 0
U /WA HayYHOU JINTEPaTyphI; OIlK-4.2 JI1.3J12.1
OCBOGHHE Pa3JIesIOB, TEM, OIIK-4.3 J2.2J12.3
OTPAKEHHBIX B 3K3aAMEHAIMOHHBIX OIIK-1.1 JI2.4713.1
BOTPOCAaX, HO HE PACCMOTPEHHBIX OIlK-1.2 JI3.2
B XOJI€ ayIMTOPHBIX U OIIK-1.4 21
MIPAKTHYECKUAX 3aHATHI
/Cp/
Paznen 2. CTpoenue aToma.
Ilepnonnyeckas cucrema
syemenToB J[.U.MenneseeBa
2.1 Crpoenue atoma. CoBpeMeHHast 2 1 OIIK-4.1 JI.1J11.2 0
MO/IEJIb COCTOSIHHSI SJICKTPOHA B OIIK-4.2 JI1.3J12.1
aToMe. DJIEKTPOHHbBIE 000JIOUKH B OIlK-4.3 J2.2J12.3
atome. KBaHTOBBIE HHCTA. OIIK-1.1 J12.4J13.1
Hpunnun [aynu. [pasuio XyHaa. OIlK-1.2 JI3.2
ITepuomuueckuii 3axon JI.1. OIIK-1.4 21
MeHnzneneesa B CBETE COBPEMEHHON
Teopuu cTpoeHus aroma. /JIex/
2.2 MOATOTOBKA K JIEKIIMOHHBIM, 2 10 OIIK-4.1 JI1.1 J11.2 0
MIPaKTHYECKUM, JTAOOPATOPHBIM OIIK-4.2 JI1.3J12.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-4.3 JI2.2J12.3
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 J12.4J13.1
OIIK-1.2 JI3.2
OIIK-1.4 21
Paznen 3. Xumuueckasi cB3b U
CTpOeHHe MOJIEKYJI
3.1 XuMuyeckast CBA3b U CTPOECHUE 2 1 OIIK-4.1 JI.1J11.2 0
MOJICKY L. OIlK-4.2 JI1.3J12.1
THITBI XUMUYECKOM CBSI3H: OIIK-4.3 J2.2J12.3
KOBaJICHTHAsl, HOHHAS, OIIK-1.1 JI2.4713.1
BOJIOPOJIHASI, METAJITUUECKAs. OIIK-1.2 JI3.2
Crpoenue monexyJ. BiusHue Tumna OIIK-1.4 21
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BELIECTB.
/J1ex/




32 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JI1.1J11.2
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 JI2.2J12.3
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-1.1 J12.4J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

Pa3znes 4. 3akoHoMepHOCTH

NMPOTEeKAHUST XUMUYECKUX

Npo1eccoB. JHePreTUKa

XMMHYeCKHX NPOLeCcCoB.

CKopocTh XUMHYECKHX PeaKIuii

U XHMHYeCcKoe paBHOBecHe

4.1 OHepreTuka XHUMHUYECKUX 1 OIIK-4.1 J1.1J11.2
MPOLIECCOB. XUMUYECKast OIIK-4.2 JI1.3J12.1
KUHETUKa DHEPreTU4ecKue OIIK-4.3 JI2.2J12.3
3¢ EKTHI XUMUYECKUX PEAKIIHH. OIIK-1.1 J12.4J13.1
BuyTpennss sueprust u OIIK-1.2 JI3.2
sHTanbnus. TepMmoxumus. 3aKoH OIIK-1.4 21
I'ecca. Temnora o6pa3oBaHms
XUMHUYECKUX COCTMHCHU.

[oHsiTHe 00 SHTPOIIUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NuYHbIX (HaKTOPOB.
XUMHUECKOE paBHOBECHE.
Ipunmmn

Jle-lllatenwe, cmerieHue
paBHOBecus. (AHAIN3 KOHKPETHBIX
CHUTYaITHi)

/J1ex/

4.2 1. Onpexnenenre SHTATBINA 2 OIlK-4.1 JI.1J11.2
peaKiuy HeHTpamu3aluu OIIK-4.2 JI1.3J12.1
2.CKOpOCTh XUMHYECKUX peaKLuil OIIK-4.3 JI2.2J12.3
W XUMHUYECKOE PaBHOBECHE OIIK-1.1 J12.4J13.1

/J1a6/ OIIK-1.2 JI3.2
OIIK-1.4 31

4.3 DHepreTuka XUMHYECKUX 1 OIIK-4.1 JIT.1JI1.2
npoueccoB. Pacyer sHTaNBINN OIlK-4.2 JI1.3J12.1
XUMHUYECKUX PEaKIUi. OIIK-4.3 JI2.2 J12.3

OIIK-1.1 J12.4J13.1
Mp/ OIIK-1.2 JI3.2
OIIK-1.4 31

4.4 TOJITOTOBKA K JIEKIIUOHHBIM, 15 OIlK-4.1 JI1.1JI1.2
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATUSAM, PELIEHNE TUIIOBBIX OIIK-4.3 JI2.2J12.3
CHUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Pa3zpea 5. O0mas
XapaKTepHCTHKA PAacTBOPOB

5.1 OO0mast xapakTepuCcTHKA 2 OIIK-4.1 JI1.1 J11.2
PacTBOPOB. OIIK-4.2 JI1.3J12.1
CriocoObI BEIpa)KEHHSI COCTaBa OIlK-4.3 J2.2J12.3
pactBopoB. PUBUKO-XUMHUYECKHE OIIK-1.1 J12.4J13.1
CBOIICTBa pacTBOPOB HE OIIK-1.2 JI3.2
3JICKTPOIUTOB U AJIEKTPOJIUTOB. OIIK-1.4 21
3axon BanT-T'odda n Payms.

(AHanmM3 KOHKPETHBIX CUTyanuii)
/JTex/

5.2 OO01as XapakTepuCTHKa 1 OIIK-4.1 JIT.1JI1.2
pactBopoB. Pacyer koHIIEHTpauu OIIK-4.2 JI1.3J12.1
pacTBOpOB. OIlK-4.3 J2.2J12.3

CBolicTBa pacTBOPOB (perieHne OIIK-1.1 J12.4713.1
CUTYallMOHHBIX 3a]1a4). OIIK-1.2 JI3.2
/Mp/ OIIK-1.4 31




5.3 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1J11.2
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 JI2.2J12.3
CUTYaLlMOHHBIX 33124 OIIK-1.1 JI12.4J13.1

OIIK-1.2 JI3.2
/Cp/ OIIK-1.4 31
Pa3znes 6. PacTtBopsl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOIUTOB. 1 OIlK-4.1 JI1.1JI1.2
DneKTpoNuTHYeCKas OIIK-4.2 JI1.3J12.1
muccormanys. Kimaccudukarus OIlK-4.3 JI2.2J12.3
3JIEKTPOTUTOB. Teopus CUIBbHBIX OIIK-1.1 J12.4J13.1
9JIEKTPOIUTOB. 3aKOH pa30aBIeHUs OIIK-1.2 JI3.2
OctBanpna. ['maponus coneit OIIK-1.4 21

/J1ex/

6.2 MOATOTOBKA K JIEKLIMOHHBIM, 15 OIIK-4.1 JI1.1J11.2
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIlK-4.3 JI2.2J12.3
CUTYallMOHHBIX 3aJa4 OIIK-1.1 J12.4J13.1

/Cp/ OIIK-1.2 JI3.2
OIIK-1.4 o1

Pazgen 7. lucniepcHbie CHCTEMBI

U KOJIOMHbIE PACTBOPHI

7.1 MOATOTOBKA K JICKLIMOHHBIM, 20 OIIK-4.1 JI1.1J11.2
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATHUSM, PELICHUE TUTIOBBIX OIIK-4.3 J2.2J12.3
CUTYallMOHHBIX 33124 OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
/Cp/ OIIK-1.4 21
Pazgen 8. OkuciaureIbHO-
BOCCTAHOBHMTE/IbHbIE PeaAKIUH.
OcHOBBI J1eKTPOXUMHUH

8.1 OCHOBBI JIEKTPOXUMUH. 1 OIlK-4.1 JI1.1JI1.2
CocTaBlIeHNE OKHCIUTENBHO- OIIK-4.2 JI1.3J12.1
BOCCTAHOBUTENbHBIX OIIK-4.3 J2.2J12.3
peakiuii. DIeKTpoIn3 paciiaBoB OIIK-1.1 J12.4J13.1
U pacTBOPOB OIIK-1.2 JI3.2

Mp/ OIIK-1.4 21

8.2 Peakuuu okucieHus- 2 OIIK-4.1 JI1.1J11.2

BOccTaHOBJIEHUS /J1ab/ OIIK-4.2 JI1.3J12.1
OIIK-4.3 J12.2J12.3
OIIK-1.1 J12.4J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

8.3 OCBOEHHE Pa3JIesIoB, TEM, 19 OIlK-4.1 JI1.1JI1.2
OTpaXeHHBIX B POrpaMMe Kypca OIIK-4.2 JI1.3J12.1
M 9K3aMEHAIIMOHHBIX BOMIPOCaX, HO OIlK-4.3 JI2.2J12.3
HE PaCCMOTPEHHBIX B XO/I€ OIIK-1.1 JI2.4J13.1
ayAUTOPHBIX U MPAKTHYE-CKUX OIIK-1.2 JI3.2
3aHSTHIA; COCTABIICHUE OIIK-1.4 21
JUTEpaTypHBIX 0030POB; pEHICHUE
TUTIOBBIX CUTYAIIHOHHBIX
3amaua /Cp/

Paznen 9. Koppo3usi meTanioB

9.1 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1J11.2
MPaKTHYECKUM, J1a00paTOPHBIM OIlK-4.2 JI1.3J12.1
3aHATUSAM, PELIEHNE TUIIOBBIX OIIK-4.3 JI2.2J12.3
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31

Pa3znen 10. Ctpoenne
OPraHUYeCcKUX COeJHMHEHHU M.
IpenejbHbIe YI1eBOAOPOAbI




10.1 1. Teopust XMMUYECKOIO CTPOEHUS 2 OIIK-4.1 J1.1J11.2
OpPraHUYECKUX COCIMHEHUH. OIIK-4.2 JI1.3J12.1
DNEeKTpOHHOE U OIlK-4.3 J2.2J12.3
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-1.1 J12.4J13.1
OpPraHUYECKUX COEANHEHUH. OIIK-1.2 JI3.2
IIpenenvHbIC YIIIEBOAOPOIBI. OIIK-1.4 21
Crpoenue. M3omepus. CBoiicTa.

IIpumenenue.
/J1ex/

10.2 M3yueHne cBONCTB npeaebHbIX 2 OIIK-4.1 JIT.1JI1.2

yTIIeBo10po 0B /J1ab/ OIlK-4.2 JI1.3J12.1
OIIK-4.3 J2.2J12.3
OIIK-1.1 J12.4J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

10.3 HOATOTOBKA K JIEKIIMOHHBIM, 10 OIIK-4.1 JI1.1J11.2
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIlK-4.3 J2.2J12.3
CHUTYaIOHHBIX 3a71a4 /Cp/ OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Paznen 11. HenpeneibHbie
yIJIEBOIOPOBI

11.1 MOJITOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1 J11.2
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-4.3 J2.2J12.3
CHUTYaITMOHHBIX 3a/1a4 /Cp/ OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
OIIK-1.4 21
Paznen 12. CnupThl, aabaeruabl
U KeTOHbI, KAPOOHOBbIE
KHCJIOTBI

12.1 CrupThl, abAETHB U KETOHHI, 1 OIIK-4.1 JI1.1 J11.2
KapOOHOBBIE KHCIIOTHI. OIIK-4.2 JI1.3J12.1
XapakrepHble XUMU- OIlK-4.3 JI2.2J12.3
YECKUE PEAKIUHU. OIIK-1.1 J12.4J13.1
Mp/ OIIK-1.2 JI3.2

OIIK-1.4 91

12.2 MOJTOTOBKA K JICKIIMOHHBIM, 15 OIIK-4.1 JI1.1J11.2
MIPaKTHIECKNM, TaOOPaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATUAM, PELICHUE TUIIOBBIX OIIK-4.3 J12.2J12.3
CUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.1 J12.4J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Paznen 13. ApomaTuueckue
YIJ1€BOAOPOABI

13.1 W3Y4YCHHE TEOPETHUECKOTO 10 OIlK-4.1 JIT.1JI1.2
Marepuana, MoAroToBKa K OIIK-4.2 JI1.3J12.1
JIEKIIUOHHBIM, IPAKTUYECKUM, OIIK-4.3 J2.2J12.3
71a00paTOPHBIM 3aHATHAM, OIlK-1.1 J12.4J13.1
pELICHNE TUIIOBBIX CUTYaIIMOHHBIX OIIK-1.2 JI3.2
3ama4a /Cp/ OIIK-1.4
Pazpnen 14. Cioxuble 3¢gupsl,

SKUPBbI. YTJIeBOIbI

14.1 MOJArOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JI1.1 J11.2
MIPaKTHYECKUM, JTA0OpaTOPHBIM OIIK-4.2 JI1.3J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-4.3 J2.2J12.3
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 J12.4713.1

OIIK-1.2 JI3.2
OIIK-1.4 31

Pa3znes 15. Beaxu. Ilonumepsl




15.1 MOJITOTOBKA K JICKIIHOHHBIM, 2 5 OIIK-4.1 JI1.1J11.2 0

MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3J12.1

3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 JI2.2J12.3

CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-1.1 J12.4J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

Paznes 16. Kourpoanb

16.1 ITonroToBka k 9k3aMeHy /DK3amMeH/ 2 9 OIIK-4.1 JI.1 J11.2 0

OIIK-4.2 JI1.3J12.1
OIIK-4.3 J12.2712.3
OIIK-1.1 J12.4J13.1
OTIIK-1.2 JI3.2
OIIK-1.4 31

6. @OH/1 OIEHOYHbIX CPEJICTB

6.1. KoHTpoOJILHBIE BOMPOCHI U 32/ IaHUS

HawnmeHoBanue 1abopaTOpHBIX paboT

OmnpeneneHue SHTANBINN peakiuu Heifrpanu3anuu. CKOpOCTh XMMUUECKUX peakuuil 1 XMMHUeCcKoe paBHOBECHE
Peakuuu okuceHns-BOCCTAHOBICHUS
N3yueHne CBOWCTB NPeENIbHBIX YITIEBOJOPOAOB

Bormpocs! 1u1st mpoBeeHUs TPOMEeXKyTOYHOIT aTTecTaruy B hopMe 3k3ameHa (1 cemectp):

1. OCHOBHBIE 3aKOHBl XUMHHM: 3aKOH COXPAaHCHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH OOBEMHBIX OTHOIICHHH, 3aKOH ABOTraipo M €ro CieAcTBHs. MeToxbl onpeaesIeHuUs
MOJIEKYJIIPHBIX MAcCC ra3oB.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema /. M. Menneneesa. Ilepuoasl, rpynmsl U NOArPYIIIbI NEPUOJUUECKOM
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crpoenune atoma. [loctynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUil CMBICII.

6. OneKkTpoHHasi opOUTaNb U «kBaHTOBas stueiika». [Ipunrun Ilaymu. IIpaBuno XyHna.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKOH CHCTEME JIEMEHTOB. DJIEKTPOHHbIE (hOPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHMS MX 3JICKTPOHHBIX 000J0YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIEC XapaKTEPUCTHKU.

11. KoBanenTHast xumudeckas CBsA3b, €€ pasHOBUIHOCTH. MeTol BallEHTHBIX CBA3CH.

12. Crioco651 00pa30oBaHusl KOBaJICHTHON XMMHUECKON CBS3H.

13. ['uGpunuzanns aTOMHBIX AJIEKTPOHHBIX OpOUTaNell u e€ BUIBIL.

14. IonsipHOCTH XUMUYECKON CBSI3HM. DJIEKTPUUECKUH MOMEHT AMIIOJNSA MOJIEKYJIbL.

15. Honnas cBs3p, €€ ocobennoctu. CTerneHh HOHHOCTH CBS3H.

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

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

18. BHyTpeHHSs SHEprus M SHTANBNHA. DHepreTHdeckue dPPEKTsl XMMHUUECKUX MTPOIIECCOB.

19. Makpo- ¥ MUKPOCOCTOsIHUE BellecTBa. BeposSTHOCTh COCTOSHUS CUCTEMBI M SHTPOIUS.

20. HampaBneHHOCTh CaMONIPOM3BOJIBHOTO MPOTEKAHHST XMMHUYECKUX peakuuid. DHeprus ['mudoca.

21. Xumnueckass kuHeTuka. CKOPOCTh XMMUYECKUX peaklUil B TOMOTEHHOM M I€TEPOr€HHOU CUCTEME.

22. BiusHue npuposl pearupyroliuX BELIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BrnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO0parnMble 1 HeOOpAaTHMBIE XUMHYIECKHE PEAaKINH. XUMHIECKOE PaBHOBECHE.

25. CMmemenue xumuueckoro pasHosecus. [Ipunnun Jle [aTense.

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

27. AHOManbHbIe CBOMCTBA BOJBI, UX NMPUYKMHA U POJIb B IPUPOJE.

28. PactBopsl. 'mapataas teopus J[.J1. Menneneesa. TemmoBeie 3¢ (eKTs pacTBOpeHHS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUIAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KoHuenTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, ocMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BanTt — ['odda a1t pacTBOPOB HEINTEKTPOIUTOB M IEKTPOIUTOB.
33. INoHmkeHne QaBleHHUs HACBHIIEHHOTO Iapa pacTBOPHUTENS HAJA pacTBOPOM. 3akoH Payms 1 pacTBOPOB HEINEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KUIIEHUsT pacTBOPOB. 3akoH Payiis nist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOJIUTOB.
35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AMHA PACTBOPA. 3aKOH Paymst 1y pacTBOPOB HEINEKTPOIUTOB U AIIEKTPOIHTOB.

36. Teopust 37EKTPOIIMTUYESCKON TUCCOLIMAIIUH.




37. IMpumennmocts 3akoHOB BanT — T'odda u Payns x pacTBopam 371€KTPOIUTOB.

38. CnaOble 3JIEKTPOIUTHI, UX AUCCOLMAIMs. 3aKkoH pa3bamieHuss OcTBaIbaa.

39. CUIIbHBIC AJIEKTPOJHTHI, UX AUCCOIUAIMS. AKTUBHOCTH MOHOB.

40. Peakui mOHHOTO OOMEHa B pacTBOPAX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEAKIIHH.

41. DNEeKTPONUTHYECKasE AUCCOLHUANUs BoAbl. HelHTpaibHble, KUCIBIE U IEJIOYHBIE PACTBOPEI.

42. Bonoponnsriii nokazarens. [kana pH, meroas! onpenenenust pH.

43. I'mpponus, ero KONMMYEeCTBEHHBIE XapaKTePUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TEMIEPaTyphl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucrnepcHble CHCTEMBI, UX KIaCCH(UKaLUs 110 arperaTHOMY COCTOSTHHIO (a3.

46. JlucniepcHBIE CHCTEMBI, MX KIaCCH(HUKAIMS TI0 CTCTICHN JUCIIepCcHOCTH. CBOOOIHO- M CBSI3HOIHCIIEPCHBIC CHCTEMBI.
47. YCcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhI CTAOMIM3AaUH AUCTIEPCHBIX CHCTEM.

48. Cop0uust 1 e€ BUIBIL.

49. Komnounnsie pactBopsl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynsamus KOJUTOMIHBIX pacTBOPOB M (haKTOPHI, € BHI3BIBAIOIIHE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. Bakneiimne BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHne OKUCIUTENN.

54. OKHCIUTENBHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTD.

55. DNEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsII HAIPSDKEHUI METalyIoB.

56. INonsTne xuMuueckoil uaeHTnuKann. KauecTBeHHbIE peakiiy Ha HOHBI.

57. KommnekcHele coequnenus. Teopus crpoenust Bepaepa. Homenkinarypa. IlepBuuHasi 1 BTOpu4Hask AUCCOLUALIUS.
58. Koppo3zust MeTanioB U ee BHIBL.

59. MeTo/b! 3alIUTHI OT KOPPO3HU METAIIOB.

60. OCoOeHHOCTH CBOHMCTB aToMa yTiiepoia B OPTraHHYECCKUX COSTUHEHHIX

61. Xapakrep XUMHUYECKHX CBSA3€H M BAJICHTHOCTH YINIEPOJAA B OPraHUYECKUX COECIUHEHUSIX

62. Teopus cTpoeHust opraHuueckux coeauHeHnii A.M. Bytieposa

63. Baxneilinve noHATHS OpPraHUYECKONH XUMHUHU

64. SIBneHne uzomepuu

65. I'omonornueckuii psg. I'omonoru

66. YTIeBoIOpOIHBIE PaHKAIIBI

67. Krnaccudukarust opraHIIecKux COeIMHEHUN

68. [Ipupona u TUNBI XUMUYECKUX CBSI3€d B OPraHUYECKUX COEIMHEHUSIX

69. THUnbl XUMUYECKUX CBS3EH B OpPraHMYECKHX COeOUHEHUsX. OCHOBHBIE THIIbI XUMHUECKUX PEAKIHi B OpraHUYecKoit
XUMHHU

70. AnkaHbI (TIpeeNbHBIe WM HACHIIIEHHBIE YIIeBOI0Opoabl, apadunsl). HomeHkiaTypa, gusndeckne, XuMHIecKue
cpoiictBa. [Tonydenue, npumenenue. llukioankaHsl

71. AJkeHbl (3THIICHOBBIC yrieBonopoasl). Homenknarypa, ¢pusnueckue, xumuueckue cBoiictsa. [lomydyeHue, npumMeHeHue.
72. AJKIHBI (alleTHICHOBBIE yTiieBomopoasl). HomeHkatypa, dusndeckue, xumudeckne cBoiicTsa. [lomyduenwe,
IpUMEHCHHE.

73. JlueHoBbIE YII€BOAOPOBI (QJIKAJAUEHBI)

74. Apomarudeckue yriaesogoponsl. Homenknarypa, gusndeckue, xuMuueckue coiictsa. [lomydenne, npuMeHeHHe.
75. Cruptel. Ilpenensabie MEOTOaToMHBIE cEpTHL. Denonsr. HoMenkmaTypa, ¢pusndeckne, XMMHYECKIE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

76. Aunbperupl 1 ketoHbl. HomeHknaTypa, ¢usndeckue, XumMuueckie cBoiictsa. [lomydenue, npuMeHeHue.

77. Kapbonossie kucinotel. HomeHnknatypa, Gusndeckue, XUMHIeCKiue cBoWcTBa. [TomydeHue, mpuMeHEHHE.

78. Crnoxusle >pupsl. Homenknarypa, ¢pusudeckie, XumMuieckne cBoiictsa. Ilomydenne, npuMeHeHHeE.

79. buonornuecku BaxkHbIE OpraHuveckue BellecTBa. JKupsbl

80. buonornueckn BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

81. A3zoTocoaepiKaliue opraHndeckue coequHeHus. bemku

82. IMomumepst. Knaccugukarus. CnocoObl nomydeHus

3AJIAHUA JIJI1 KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOM ®OPMbI OBYUEHH A

Pabota cocTOUT U3 BOIPOCOB, OXBATHIBAIOLINX KypC JUCIUILUIMHBI, U BBINOIHAETCA 10 OIHOMY U3 yKa3aHHBIX BapuaHTOB. IlepedeHn
BapHaHTOB 3aJJaHUil KOHTPOJILHON PabOThI, METOIMKA €€ BHIIOIHEHUS 1 HEOOXOIMMast JINTEpaTypa MPUBEICHBI B METOIUUECKHX
YKa3aHUAX IS HAIFCaHUsI KOHTPOJIbHOM paboThl (JIyranckas, M.A. Xumus [TekcT| : MeTo/.yKa3. 1o U3yd. Kypca U BBII. KOHTP.
paboTs! i cTy . 3a04. hopmsl 00yd. / M.A. Jlyranckas, O.1O. llanamosa, C.B. Konaparosa; HoBouepk. roc. Menuop. akaz., kag.
XUMHH U TIPUKI. dKostorun. — HoBouepkacck, 2013.-66 ¢.-50 3x3.). Beibop BapuaHTa onpesenseTcs nepBoi OykBoi GpaMuinnn
CTy/IeHTA U TIOCIIeTHEeH MU pOoN 3a4eTHON KHIDKKH. KaXIIBIii CTYAEHT BBIONHACT KOHTPOJIBHYIO PabOTy B COOTBETCTBHH C
BapHAHTOM 3aJaHUs, ONPEACIIEMOTO TI0 IBYM MOCIETHUM Itndpam ero mmdpa (HOMEep CTyJeHIECKOTo OmIeTa i 3a4eTHOH
kHIDKKK). Hanpumep, mudp cryaenta 30512, T.e. nocnennue uudpsl ero 12. CnenoBaTenbHO, CTYISHTOM JOJKHA OBITH BBIIOJTHEHA
KOHTpOJIbHas pab0Ta, BKIIOYAOIIAs 33/1a4y BapuanTa 12 B tabnuue 2.

Ne Bapu-anrta Homepa 3aganuii KOHTPOIBHOH pabOTHI

Homepa Tem KOHTpOJILHOU pabOThI

1 2 3 4 5 6 7 8 9 10 11 12
1 11 28 41 62 87 107 122 144 163 181 192

202 221 243 262 283 306




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

210

214
16
217
18
201

205

212

215
19
220
17
203

207

208
14
216
20
204

209
13
213

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

29
224
22
228
35
233
39
237
24
240
26
222
32
227
34
231
37
236
25
239
21
223
33
229
30
225
36
230
40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240
23
221
28
222
34
225
36
228
21
233
25
237
30
223
31
229
37
234
24
238

49
247
54
251
55
241
46
245
44
255
57
257
60
260
47
248
42
244
52
253
53
256
56
242
43
250
45
258
58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241
49
249
44
251
50
257
51
244
54
250
41
246
53
252
56
255
42
258
57
245

64
269
71
271
74
274
71
267
61
279
67
276
72
280
78
261
63
270
68
263
73
268
76
275
80
278
65
264
70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280
62
262
66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275

90
285
93
289
96
296
82
300
88
281
97
292
81
282
85
287
89
298
94
284
98
290
83
291
91
286
99
293
92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288
81
293
83
285
86
294
91
283
95
295
97
298
82
300
87
284
92
292
96
296

114
314
118
318
102
302
109
309
115
313
101
319
110
307
119
320
108
303
103
310
116
315
111
301
104
304
112
311
120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307
110
304
112
309
116
313
103
302
111
305
114
303
118
314
102
317
106
310
115
319

125

129

134

138

123

133

139

121

127

124

130

135

140

126

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

151

156

158

141

149

154

142

155

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

169

173

176

180

161

170

165

174

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

184

188

190

182

185

189

183

186

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

195

200

191

196

197

193

198

194

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198




36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

205
16
212
18
217
10
206
17
219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209
202
19

203
205
210

14
211

35
226
32
230
39
231
26
235
29
239
33
221
22
227
25
231
36
235
37
240
27
239
39
222
21
223
27
224
31
228
35
232
23
236
38
238
40
225
24
233
28
226
32
229
34
234
29
237
30
230
27
222
33
227
36
231
22
233
24
237
21
240
31
221
34
226
38
229

13
248
47
253
58
247
60
259
45
254
51
244
42
241
57
260
48
242
41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
59
252
45
257
46
246
50
247
53
258
47
250
54
259
48
242
53
254
47
247
41
243
56
241
59
250
49
255
60
259
43
256

76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263
75
269
77
276
80
280
62
264
64
261
70
273
74
277
78
272
63
265
65
274
76
266
66
275
69
278
71
267
73
270
79
279
67
268
70
261
73
275
61
267
69
273
75
262
79
266
62
271
66
263
71
279
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70 16 39 50 74 84 119 133 155 171 186 196

217 232 246 280 283 307

71 17 23 54 77 89 103 138 143 176 181 191
220 234 260 264 289 302

72 3 29 55 80 93 112 123 154 168 187 197
204 223 244 274 295 315

73 8 32 42 63 96 113 130 160 162 182 192
206 228 253 268 285 319

74 5 35 51 64 83 104 139 147 165 188 198
212 224 248 276 292 303

75 15 40 44 72 85 114 124 152 172 183 193
218 230 257 265 297 311

76 6 25 57 76 90 120 131 156 177 184 199
207 235 245 277 286 308

77 11 26 52 65 94 107 134 145 166 189 200
213 238 249 269 290 316

78 20 29 45 67 86 115 125 148 173 185 194
208 239 251 270 298 318

79 10 37 58 78 99 109 135 157 178 190 196
214 236 252 278 300 312

80 12 28 46 68 91 108 126 149 169 186 195
215 225 258 272 287 309

81 5 35 46 62 87 106 136 143 164 181 191
202 221 243 263 282 304

82 14 39 55 75 97 119 121 154 178 189 196
201 233 260 275 291 310

83 18 21 59 79 83 104 125 159 173 183 192
208 234 244 261 281 312

84 4 28 41 71 91 111 139 152 161 186 197
220 240 253 269 298 319

85 1 26 44 61 81 102 122 141 167 184 195
203 222 241 262 283 301

86 13 22 47 64 88 112 126 147 168 187 200
209 224 248 270 286 305

87 16 24 50 66 92 117 128 160 174 190 193
214 226 250 274 292 308

88 20 29 56 69 95 120 131 144 169 182 199
204 229 256 277 295 320

&9 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314

90 9 36 45 74 93 108 135 155 170 188 198
215 238 242 264 284 316

91 6 40 51 76 100 116 140 156 175 181 192
218 223 245 271 289 302

92 15 23 42 80 84 103 123 142 179 183 195
206 227 251 278 294 317

93 19 30 57 63 98 113 129 153 165 186 191
210 230 254 265 296 306

94 3 34 60 67 85 118 124 157 171 185 200
216 236 258 276 300 303

95 7 37 43 73 94 105 130 145 176 189 196
217 225 246 266 285 313

96 12 38 52 65 96 109 134 158 180 190 193
207 228 259 272 288 307

97 8 25 48 68 86 114 137 148 163 184 198
211 237 247 279 293 311

98 17 27 53 77 89 115 127 146 166 188 194
219 231 225 267 297 318

99 10 32 54 78 99 110 132 149 172 182 199
213 239 249 273 290 309

100 11 33 49 70 90 107 138 150 177 187 197
212 232 252 268 287 315

[lepeueHs BOPOCOB KOHTPOJIBHOI PabOTHI

L. UYro Ha3bIBaeTCs SKBHBAICHTOM 3yeMeHTa? UTo Takoe SKBHBAJICHTHAs Macca? DKBHBAJICHTHBIH 00beM? PaccunTarh

SKBUBAJIEHTHBIE MACCHI YIJIEPOJIa, UCXO/IS U3 COCTAaBa OKCHJIA U TUOKCHA YITIEPOIa.

2. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CIIOXKHOro BemiectBa? Kak ompenensrorcs 3KBUBAJIIEHTHBIE MACChl OKCUIOB? OCHOBaHMN?

BoruucnuTh 9KBHBaJIeHTHBIE Macchl OkcHI0B amroMuHus Al203 u xpoma CrO3, ruapokcunos ammonust NH4OH u 6apus Ba(OH)2.




3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CIIOXKHOTO BemlecTBa? Kak ompenenstorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneii?
BpIunciuTh SKBHBaJICHTHBIE Macchl hochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amromununs Al2(SO4)
3 u pocdara kamsiwst Ca3(PO4)2.

4. BbruncnnTs SKBUBAJICHTHYIO MACCy OCHOBAHHS, 3Has, 9TO 2 T €ro B3aMMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHol
kucnotel HCL

5. BbruncnnTh aTOMHYIO Maccy JBYXBAaJEHTHOTO 3JIEMEHTA, 3Has, YTO €ro COeIUHEHHE C BOAOPOJIOM CO-AEpKHT 5,88 %
BOZOpOAA.

6. BbIuuCINTh aTOMHYIO MACCy YEeTBIPEXBAJICHTHOTO 3JIEMEHTa, 3Has, YTO ero oxcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBal€HTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHbI 3KBUBAJICHTHBIE MAacChl OKCU/Ia, METaJl1a, aTOMHas Macca Metaa? Kakoit 3to Metamn?

8. Ha pactBopenue 8,43 r meramna morpeboBasiocs 7,35 r cepHOi KUCIOTH. ONpenesuTh 3KBHBATEHTHYI0 Maccy MeTaa
1 00beM BBIAETHUBIIETOCS BOJOPOAA (YCIOBHSI HOPMAJIbHBIE).

9. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYXBAJIEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpstHOH conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYyXBaJIeHTHOro meramia, 0,12 T KOTOPOTO BBITECHSIOT U3 KHUCIOTHI
112 M1 Booposa, U3MEPEHHOTO MPU HOPMANbHBIX YCIOBHUSIX.

11. [Ipu cxxuranuum 0,9 r TpexBaJeHTHOrO MeTaia noixy4deHo 1,7 r ero okcujga. Onpenenutb aTOMHYIO Maccy MeTajuia u
COCTaBUTH (POPMYITy €r0 OKCHIA.

12. CKOJIBKO MOJIEH M DKBHBAJEHTOB COCTaBISIOT 342 kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBath 3ak0H ABOraapo u ero cieactBus. Kakoit oobem 3anuMmaroT 1022 MoJyieKys1 a30Ta MpH HOPMAaTBbHBIX
ycnoBusix? Kakyro Maccy mMeer 3To KOJTM4ecTBO a3ora?

14. UYro Takoe mMonb? CkoIbKO Moueil comepxkurcs B 1 M3 mo6oro raza npu HOpMaidbHBEIX yCIOBHAX?

15. I1noTHOCTH MapoB cepsl MO KUCIOpoAy paBHA 8. M3 CKOIBKUX aTOMOB COCTOMT MOJIEKyJa Cepbl?

16. Macca 1 51 KpUNTOHA NIPU HOPMAJBHBIX YCIOBUAX paBHa 3,71 r. M3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJa ra3a KpHIITOHA?
17. Kaxkoit 06beM mpu HOPMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razoB pasHa 1,34 1, a apyroro — 1,26 r. BEIYUCTUTD MOJEKYISIPHBIE MAcChl 3TUX Ta30B, UX
IUIOTHOCTH 110 BOJOPOAY U YUCIIO MOJIEKYJ B 1 JT KaXJ0ro rasa.

19. CKoIbKO a) Mosteid; 0) MOJIEKYJT BOAOPOAa COACPIKUTCS B 5 M3 3TOTO Trasza, U3MEPEHHOTO MPHU HOPMAaJTIbHBIX YCIOBHSX?
20. Kaxkoit 06seM npu HOpMaTBHBIX yCIOBHSX 3aHUMAIOT: a) 0,1 Momb okcuna asora N2O; 6) 0,5 sxBuBanenTa Bogopoaa H2;
B) 0,3 monb okcuza yriiepoga CO?

21. Kakne BemecTBa Ha3bIBaroTCS okcumamu? JlaTh KiaccH(UKaMio OKCHIIOB, IPHBECTH IPHMEPH M JaTh CHCTEMaTHICCKHE
Ha3BaHUL.

22. Uro sBnsieTcss BaXKHEHIIMM MPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH mpUMepsl COOTBETCTBYIOIIUX PEaKIMN U IaTh
Ha3BaHUs B3aUMOJIEICTBYIOIINX BEIIECTB 10 CUCTEMATHYECKON HOMEHKIATYpE.

23. Uro sABnsieTCs BaKHEHIINM IMPU3HAKOM KUCIOTHBIX OKCHI0B? IIpuBecTH MpUMeEphl COOTBETCTBYIOLIMX peakUui U 1aTh
Ha3BaHUS B3aUMOJIEHCTBYIOIIUX BEIIECTB 10 CHCTEMATHYECKON HOMEHKIATYpe.

24. B uem ocobenHocTh aMpoTepHbIX OKcHI0B? Kakne M3 MpUBEIEHHBIX HMXKE OKCHAOB 00JafaroT aM(OTepHBIMH

cpoiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTh aM()OTEpHOCTh COOTBETCTBYIONIMX THIPOKCHIOB PEAKIMSIMU H Ha3BaTh
B3aMO/ICHCTBYIOIIHE BEIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

25. Kakue BemecTBa Ha3bIBalOT ocHOBaHMAMHU? Hamucate GopMyIibl THAPOKCHIIOB, COOTBETCTBYIOMMX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh UX 110 CUCTEMATUIECKONH HOMEHKIIATYPE.

26. C KakiMHU W3 TEePEeYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBats ruapokcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucath ypaBHEHHS PEaKiiii ¥ Ha3BaTh B3aUMOAEHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHIECKOIl HOMEHKIIATYype.

27. Kakue BemecTBa Ha3bIBatOTCs Kuca0TaMHu? UTO Takoe OCHOBHOCTb KHCHOTHI? IIpuBecTH mpumepsl 01HO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HammcaTh peakiiiy X B3aNMOJICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTEeMaTHIEeCKOIl HOMCHKIIATYpE.

28. C xaxumu u3 okcuoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hamucatsb
COOTBETCTBYIOLIME PEAKIIUU U HAa3BaTh B3aUMOJIEHCTBYIOIME BELIECTBA 110 CUCTEMATHUECKON HOMEHKIIATYpE.

29. Kaxue peaknum xapakrepHbl 1t kucinoT? [IpuBecTu mpuMepsl TakuX peakuMid s a30THOM KUCIIOTHI M Ha3BaTh BCE
B3aMOJICHCTBYIOIHE BEIECTBA [0 CUCTEMaTHIECKOH HOMEHKIAType.

30. Kakue u3 mepedyrcaeHHbIX HHXKE KHCIOT MOTyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmcats opMyITel KHCITBIX COJIeil M Ha3BaTh MX IO CHCTEMAaTHIECKOW HO-MEHKIIAType.

31. Kaxne BemecTBa Ha3bIBArOTCS COMAMHU? J[aTh KIacCH(pUKAIUIO COJeH, MPUBECTH NPUMEPhI CPeI-HUX, KUCIBIX, OCHOBHBIX
coJiel ¥ Ha3BaTh UX [10 CHCTEMATHYECKOW HOMEHKIIATYpe.

32. Hassarp conmu: SnO(NO3)2, CrOHSO4, Zn(HS)2, Ca(HCO3)2, NaH2P0O4, Na2HPO4, Cu2(OH)2CO03.

33. Hazgats comu: PbCrO4, K2CrO4, K2Cr207, KMnO4, Ba(HSO3)2, ZnS, AI(OH)2NO3.

34. HasBats comm: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. U3 nepeuns coseid, GopMyIbl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTACIBHO: a) OCHOBHBIC COJIH; 0) HOpMAlIbHbBIC

(cpemHuE) CoMM; B) KUCIIBIE COJH; T) IBOMHBIC comy; 1) KpucTtamwtoruaparel: CaS0O4«2H20, KHCO3, CuS04, Na2C03+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2-12H20, NH4HS, Mg(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwucats ypaBHeHus peakuuid obpasoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3auMOJCHCTBUS: a)
OCHOBHOT'O ¥ KHCJIOTHOTO OKCH/IOB; 0) OCHOBAaHHMS M KUCIOTHOTO OKCHJIa; B) OCHOBHOTO OKCHJIA ¥ KHCJIOTBI; T) OCHOBAHUS U

KHCJIOTEL.

37. Hanwmcats ypaBHeHus peakuuii obpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOT'O ¥ KMCJIOTHOTO OKCHIOB; ~ 0) OCHOBaHMS M KUCJIOTHOTO OKCHJIa; B) OCHOBHOTO OKCH/Ia ¥ KMCJIOTBI; T) OCHOBAHHS U
KHCJIOTEL.

38. Hammcats ypaBHEHHs peaxiui, JIOKAINX B OCHOBE MOJYyYCHHS BaXHEHIMX ynoOpenuit — cynep-¢ocdara Ca(H2PO4)2,
npeuunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Hazpate conu, BXOASIIME B COCTaB 3TUX yIOOPEHUI.




39. Hanwucats popmynsl kuciot, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanucaTe ypaBHEHUS! peakunit
B3aUMOJIEHCTBUS 3TUX KUCIIOT C THIPOKCUIIOM KajIMs U Ha3BaTh MOIyUYEHHbBIE CO-JIH MO0 CUCTEMAaTHYECKOH HOMEHKIIAType.

40. C KakuMU W3 MIEPEUHCIICHHBIX HIKE BEIIECTB OyeT pearupoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocraButh ypaBHEHHUS peakuuii 1 Ha3BaTh MOJyUCHHBIC BEIIECTBA IO CH-CTEMATHUECKONH HOMEHKIATYPE.

41. KBanTOBBIE UMCHa ANIEKTpOHA: 0003HAYEHUE, TPUHUMAaeMble 3HaueHHs, (U3UUECKUN CMBICI. YTO XapakrepusyeT IJIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTambHOEe kBaHTOBOE umcio? Kak oHO BeIpaxkaercs? UTo 03HAUAST MOHSATHE «IHEPTETHUECKUE
noaypoBHU»? UeMy paBHO MakCUMalbHO BO3MOKHOE YHCIIO DJIEKTPOHOB Ha KaXKAOM M3 moaypoBHeit? Kakue Gopmer umeror
3JIEKTPOHHBIE Oo0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIpENesieT OPUSHTANIO SIEKTPOHHOro obsiaka B mpocTpaHcTBe? CKOJIBKO
MPOCTPAHCTBEHHBIX OPUEHTAIINI BO3MOXKHO: a) JIJIst $- DJIEKTPOHOB; 0) JUIs P- DJEK-TPOHOB; B) AMs d- u f- 37eKTpOHOB?
44. CocCTaBUTh JJEKTPOHHYIO (OPMYIy dJIeMeHTa, Ha M-3HepreTHYecKOM YPOBHE KOTOPOro HaxonuTcs 10 3JeKTpOHOB.

Pacnipenienuth Bce NIEKTPOHBI aTOMa 3TOTO AIIEMEHTA 110 SHEPTETHUECKUM sueiikaM. B kakoM mepuoze, rpymme 1 noArpymme
MEPHOANIECKON CHCTEMBI HAXOUTCS ITOT dJIEMEHT?

45. CocTaBUTh IEKTPOHHYIO (DOPMYITy 3JIeMeHTa, Ha N-3HepreTHUYeckOM ypOBHE KOTOPOTO HaXOAUTCs 12 3IeKTpOHOB.
Pacnipenenuts Bce JIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 SHEPTETHUECKUM sueiikaM. B kakoM mepuoze, rpymme 1 noArpymmne
TIEPHOINIECKON CHCTEMBI HaXOUTCS 3TOT dJIEMEHT?

46. CdopmynupoBate npasuiio ['yana. [Touemy Ha mocieIHEM JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO MO
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcHMalibHOE YHCIIO JJICSKTPOHOB MOXKET HAaXOJHUTHCS Ha s-, p-, d- 1 f- mogypoBHsax? [Ipu-BecTH mpuUMepEL.
48. N300pa3uth cTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB KeJle3a W KPUIITOHA

a) DIIEKTPOHHOH (hopMyIIoit;
0) SHEpreTHYECKIUMH STUCHKAMH.

49. ITogeMy BO BTOpPOM IEpHOAE MEPUOIMUECCKON CHCTEMBI HE MOXeET OBITh Oosiee BOCEMH 311eMeHTOB? OOBACHHUTH 3TO,
HCXOJIS U3 CTPOCHHUS aTOMOB.

50. N300pa3uth pacnpepercHue dJIEKTPOHOB MO KBAHTOBBIM SUeKaM B aTOMax aproHa, Kaiubimsi, docdopa.

51. YTo Ha3BIBAETCS HOPMAIBHBIM WJIM OCHOBHBIM COCTOSTHHEM aToma? UTo Ha3bIBaeTCs €ro BO30Y>KAECHHBIM COCTOSHHEM?
M300pa3uthk pactpeneneHne IeKTPOHOB M0 KBAHTOBEIM SUEiKaM B HOpMaJIb-HOM M BO30Y)KJICHHOM COCTOSTHHH CEpPBI M XJI0pa.

52. IMowgemy xucnopox u Gprop MPOSBISAIOT MOCTOSHHYIO BAJICHTHOCTD, a UX aHanord B VI u VII rpynmax nepuoguueckoit

CHUCTEMBI CE€pa U XJIOp — nepeMeHHy}o? I/I306pa3HTL pacnpeacICHUE 3JICKTPOHOB aTOMOB 3THX 3JICMCHTOB 110 KBAHTOBBIM s;YeiikaM B
HOpPMAaJIbHOM U B036y)KI[eHHOM COCTOSHUAX.

53. CocTaBHUTh IOTHBIE JIEKTPOHHBIE (DOPMYIIBI IIE3Us, TepPMaHUs, BaHAIHUA U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMelicTBaM MPUHAAJIEKAT ITH JIEMEHTHI?

54. CocTaBHTh IMOJHBIC YIEKTPOHHBIC (HOPMYIIBI KAIBIHS, MEIH, CBUHIA W IUTyTOHHSA. K KaKiM 3JICK-TpOHHBIM CeMeicTBaM
TPUHAIJIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHSIoTCsI CBOMCTBA P- 3JIEMEHTOB C yBEIWYEHHEM 3apsIOB sIEp UX aTOMOB: a) B Mpefenax JaHHOTO HepHona; 0)
B Ipezesax JaHHOW rpynnbl. OTBET NPOMLIIOCTPUPOBATh IPUMEPAMHU.

56. Kakue anmeMeHTHI IepHOINYeCcKOl CHCTEMBI TIPENCTABISIIOT CO00I caMbIif aKTHBHBIN METajUl M CaMBlil aKTUBHBIH
HemeTawn? Jlath 0OBSICHEHUS U COCTaBHUTH MTOJHBIE 3JICKTPOHHBIEC (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe NMOTEHLMAN MOHU3ALMHU >JeMeHTa? UTo Takoe CpPOACTBO K ANEKTpoHy? Kak M3MEHSIOTCS 9TH BEJIMYHMHBI C
BO3pacTaHHEM 3apsia siipa 3JEMEHTOB B MpeJesiax: a) IpyImnsl; 0) nepuona?

58. B 4eM 0cOOEHHOCTD IIEKTPOHHOTO CTPOCHUS JITAHTAHOUIOB M aKTHHOUJIOB M KaK OHA OTpa)kaeTcs Ha WX XUMHUYECKUX
CBOMCTBax?

59. BasieHTHBIE 2JIEKTPOHBI aTOMOB JIEMEHTOB ONHUCHIBAIOTCS (DOPMYJIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH 3JIEMEHTHI U COCTaBbTE MTOJHEIE 3JICKTPOHHBIC (POPMYJIIBI HX aTOMOB.

60. B anexTpoHHBIX (hOpMyIax aTOMOB YETBIPEX AJICMEHTOB COACPXKUTCS: a) 9 s- 3MeKTpoHOB; 0) 16 p- amexrpoHOB; B) 14 d-
9JIEKTPOHOB; T) 27 - a1ekTpoHOB. COCTaBUTH MOJIHBIE dJIEKTPOHHbIE (POPMYJIIBI ITUX DJIEMEHTOB M HAa3BaTh UX.

61. Jatp oOmpe nmpeicTaBiIeHHss 0 BOSHUKHOBEHHH XUMHUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepUCTHKax. YTO Takoe JIMHA
cBs3H, ee 3Heprus? YTto Takoe BaneHTHbIE yIuibl? [IpuBecTy npuMepsl.

62. CcopmynupoBaTh OCHOBHBIE MOJNOXKEHUS MeToza BaneHTHBIX cBs3elt (BC). Omucarts ¢ mosunuit meroga BC crpoenue
Moutekys1 H2 u N2.

63. IpuBecTH mpUMepHI MOJIEKYJ BEIIECTB, B KOTOPHIX aTOMBI COCIHHSUINCH ObI KOBAJICHTHOH IOJISIPHON W HETMOJIAPHON
CBS3BI0. 1300pa3uTh CXEMbI CTPOCHHUS STHX MOJIEKYJL.

64. [IpuBecT mpuMep MOJEKYJbl ¢ sp- THOpUAN3alMel MeKTPOHHBIX 00aKkoB. Kakoil yron Mexnay CB3sSMH B 3TOM
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

65. [IpuBecT mpUMep MOJEKYIBI ¢ Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakue yribl MEeXAy CBS3SIMH B 3TOH
Monekyne? M300pa3uTs ee IpOCTPaHCTBEHHYIO CXEMY.

66. [IpuBecTr npuMep MOJEKYJbI C Sp3- THOPUAM3AIUEH TEKTPOHHBIX 00JIakoB. Kakue yriibl MEXy CBS3SIMH B 3TOM
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

67. Nzobpaszuts crpykrypabie Gopmyinsl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETIEHH
OKHCJIEHHOCTH DJIEMEHTOB B 3THX COoeAMHEHMsX? Kakue THIIbI XUMUYECKHX CBSA3EH HMEIOT MECTO B MX MOJIEKyJIax?

68. Yro Takoe G- u T~ cBs3u? M300pasuTh reOMETpUIECKylo cxeMy oOpa3oBanus mosiekydl H2 u N2. Ckonbko 6- U 7- cBs3ei
B ATHX MOJIEKyJ1ax?

69. Kakue tumer xummueckoil cBsi3u UMeIOT MecTo B coenuHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBUPOBATb.
70. Kakue xapakrepuCTHK{ HCHONB3YIOT JUIS OLIEHKM KOBajleHTHOW cBsa3u? IlpuBecTr nmpumepsl.

71. Hanmcats ctpykrypHble ¢hopmyssl HNO3, H2SO3, KMnO4. Yka3aTh CTEleHH OKUCICHHOCTH 3JIEMEHTOB B 3THX

COCAMHEHUSX U 0XapaKTePU30BATh TUITEI XUMHIECKHUX CBA3EH B 3THX MOJEKYJIaxX.
72. Kak mpoucxoauT Bo30y>kKIEHUE DIEKTPOHOB M THOPUIM3ALMS AJIEKTPOHHBIX opOuTaneit? Buabl rubpuanzanuu.




IIpuBectu npuMepslL.

73. Kak o0pasyercst nonHas cBs3b? Kakue 3meMeHTHI cliocOOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMe-phl.

74. B yeM 0coOSHHOCTH TOHOPHO-aKIENTOPHOH CBsI3U? OOBSCHUTH X Ha TpUMepe oOpa3oBaHusl kKaTnoHa NH4+.

75. Kaxk obOpasyercss xummudeckas cBS3b B KpucTamiax MeTamioB? Kak 3aBucsaT BaxkHeWmme (u3ndeckue cBOWCTBAa METALIOB
0T 0COOEHHOCTEH MeTaTNUeCcKoil cBs3u?

76. JlaTh XapakTepuCcTUKy BOJIOpOJHON cBs3u. Kak Biuser obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢pusndveckue
cBo¥icTBa?

77. Kakue THITBI XUMHYECKOH CBSI3M MMEIOT MecTo B Moinekynax NH3, CO2, C12? N300pa3uts reoMeTpHUECKOe CTPOCHUE
MOJICKYJI ¥ CXEMBI IEPEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.

78. VYka3atrh TUIBI XMMU4ecKol cBs3u B Mosekynax CH4, O2, HCN. IlpuBectu cxeMbl NEPEKPhIBAHUS 3IEKTPOHHBIX
00JIaKOB.

79. N300pa3uth >MeKTpOHHBIME YpaBHEHHsIMU Tpouiecchl oOpa3oBanust monekya KCI, Na20, Al203. Kaxkoit tun
XUMHUYECKOH CBSI3M UMEET MECTO B ATUX COEAUHEHUAX?

80. UYro Takoe OTHOCHTENbHAS IEKTPOOTPUIATEIHHOCTh 3JIEMEHTA M KaK OHA BIIMACT HA CTEIEHb MOJIIPHOCTH CBSI3M aTOMOB
nByx anementoB? Kakas u3 monexyn HF, HCI, HBr u HI naun6onee momsipaa?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBIICH Pa3IMYHBIMKM BOCCTaHOBUTEsIMU Tipu 298 K:

a) Fe203 (k) + 3H2 (1) = 2Fe (x) + 3H20 (1)

0) Fe203 (x) + 3C (rpadur) = 2Fe (k) + 3CO (1)

B) Fe203 (k) + 3CO (1) = 2Fe (x) + 3CO2 (1)

Onpenenuts u3MeHeHue S3HTaIbIUU AH® B Ka)XKI0H U3 3TUX peakuuil.

82. Boeruncnuth 3Hauenne AH® aiis mpoTeKkaomux B )KMBBIX OpraHM3Max peakuuid MpeBpalleHus TITH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

6) C6H1206 (x) + 602 (r) = 6CO2 (1) + 6H20 (k)

Kaxkast 3 9THX peaxiyii 1aeT OpraHu3My OOJbIIIe SHEPTHH?

83. TennoBoit a3dexr peaknnu rameHus U3BECTU

CaO (x) + H20 (k) = Ca(OH)2 (x)

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BhIJIE-IMTCS NpH TameHnn 100 Kr HerameHon U3BeCTH BOJIOH?
84. Boccranosnenune nuokcrga CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

PbO2 (x) + H2 (1) = PbO (x) + H20 (1) — 182,8 x/Ix

OnpenenuTh CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUTOTHI BBIICIUTCS TPH OKHCIEHHH | M3 aMMMaka, ©3MEPEHHOTO MPH HOPMAIBHBIX YCIIOBHUSX, IO PEAKIIHH:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoii ra3 mpezncrasiseT coboil cMech paBHBIX 00beMOB BoJopoAa U okcuaa yraepona (II). Haiitu xonundectso
TEIUIOTHI, BBIJCIAIONICHCS npH cxxuranuu 1 M3 BoasiHoro rasa (mo CO2 n H20), u3MepeHHOTO IPU HOPMAJTBHBIX YCIOBHUSX.

87. BbrumcnnTh, CKOJIBKO TEIUIOTH BBIACIUTCS MPH 00kure | kr Cynbduma MHHKA IO PEaKINH:

27ZnS (x) + 302 (1) = 2Zn0 (x) + 2502 (r), AH° =-943,6 x[Ix

88. Ornpenenutb craHaapTHyo sHTanbnuo (AH®) o6pasoBanus PH3, ncxoas u3 ypaBHeHHS:

2PH3 (1) + 402 (1) = P205 (k) + 3H20 (x), AH° =-2360 kI

89. Hcxons u3 TemoBoro 3¢dexra peakmun

3Ca0 (k) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 kJlx
onpenenuth AH® oOpa3oBanus oprodoc-darta kanbIus.

90. CoxoxeHsl ¢ obpazoBanneM H2O (r) paBHBIe 00BeMbI Bogopona u anermieHa C2H2, B3ATHIX IpH OJMHAKOBBIX YCIOBHSX.
B xaxoM ciydae BeIAETHTCS Oonblie TemoTs? Bo ckonbko pas?

91. UYro Takoe SHTPONUS M B KaKUX €AWHUIIAX OHa BbIpaxkaerca? Kak n3aMeHsieTcs SHTPOIHS C BO3pacTaHHEM TeMIIEpaTyphl U
npH (a3oBEIX mepexonax?

92. UYro Takoe m300apHO-M30TepMUUECKrii oTeHnman (3Heprus ' m6oca)? Kax omnpenenserca m3meHenue >neprun [mdoca B
pe3yibTaTe XMMUYECKOH PeakiMy U Kak OHO BIIMSIET Ha HAIPaBIEHHOCTb PEAKIUH?

93. Paccuutats u3mMeHenue sHepruu ['mb0ca B peaknusx:

a) 2Fe (k) + A1203 (k) = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A203 ()
H yKa3aTb, KaKas pCaKuus criocooHa MMPOTEKATh CaMOIIPOU3BOJIBHO.

94. Berunennts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM ¥ PEarMpyIOMIMX BEIISCTB M ONPEIENUTh, BO3ZMOXKHA JIH 3Ta
peaxuusl.
95. Boruuciute AG® u AS® peaxuuun

NHA4CI (x) + NaOH (x) = NaCl (x) + H20 (t) + NH3 (1).

MOXXHO JTM HCHIOJTB30BATH 3Ty PEAKIMIO TS OTyYeHNS aMMHaKa IIPH CTAaHAAPTHBIX YCIOBHUSX?

96. BbruncnuTh 3HauCHUS CHEIYIOIIUX PeaKiui BocCTaHOBIeHHs okcupaa xkenesa (II):

a) FeO (x) + 4 C (rpadur) = Fe (k) + %2 CO2 (1)

6) FeO (k) + C (rpagur) = Fe (x) + CO (1)

B) FeO (x) + CO (1) = Fe (k) + CO2 (1)

IIpoTexanue Kakoi U3 ITHX peakiuii HanboJee BEPOSTHO?

97. PaccunTare 3HadueHHs ClEAYIONMX PEaKUUil U yCTaHOBUTb, B KAKOM HANpPaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOU3BOJIbHO B CTAHJAPTHBIX YCIOBUX ITpu 25 °C:

a) Pb (x) + CO (1) = PbO (x) + C (rpacdut)

6) 8Al (k) + 3Fe304 (x) = 9Fe (k) + 4A1203 (k)

B) CaCO3 (k) = CaO (k) + CO2 (1)

98. Kakne u3 nmepedncieHHbIX OKCHIOB MOTYT OBITH BOCCTAHOBIIEHBI BOJOPOAOM IO cBoOOomHOro MeTamia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?




99. Kakue u3 nepedncieHHbIX OKCHAOB MOTYT OBITh BOCCTAHOBJIEHBI O CBOOOJHOro MeTaiia amoMurueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHCTEM:

a) H2 (r) + S (x) = H2S (1),

6) 2C (rpadur) + H2 (r) = C2H2 (1),

B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. UeM u3MepsieTcss CKOPOCTh XUMHUUECKON PEaKIMi M OT KaKuX (aKTOpOB OHA 3aBHCHUT?

102. PaccunTaTh BeIMYIMHY KOHCTAHTBI CKOPOCTH peakuuu A + B = AB, ecnu mpu KOHIIEHTpanusx BemecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuu paBHa 6¢10-5 MoOIb/(T1*MUH).

103. Bo ckonbpko pa3 ciemyeT yBelnMYMTh KOHIIEHTpAIMIO BelecTBa B B cucreme

2A2 (r) + B2 (r) = 2A2B (1),

9TOOBI IPU YMEHBIIEHNH KOHIIEHTPALMH BellecTBa A B 4 pa3a CKOpOCTb NPSMON peakuy He U3MEHHUach?

104. Peakius mexny BemectBamu A u B mporekaer no ypaBHeHuto 2A + B = A2B. KonuenTpauus Bemniecrsa A paBHa 6
MOJIB/1, BemecTBa B — 5 Monw/n. KoHcTaHTa crOpocTH peakiu paBHa 0,5. BEMMHCIATE CKOPOCTh XUMUYIECKOH PEeakiy B
HadalbHbII MOMEHT BPEMEHH U B TOT MOMEHT, KOTJIa B peakIIMOHHO# cMecu octaHeTcst S0 % BemecTsa B.

105. B xakoMm HampaBiI€eHUHM CMECTUTCSI PABHOBECHE PEaKLUU:

3H2 (r) + N2 (1) [1 2NH3 (1)

IpU YMEHBIICHNN 00bheMa B CHCTEeME B /iBa pa3a?

106. Peaxuust mpoTekaeT Mo ypaBHEHHIO

Na2S203 + H2S504 = Na2S04 + H2S03 + S (1)

Kak n3MeHHTCSI CKOPOCTh peaKiuy mocje pa3daBieHus pearnpyomiei cmecu B 4 paza?

107. Kak u3amenurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (), ecnu JaBleHHe B CHCTEME YBEJIHYUThH B 4
paza?

108. JBe peaxtum mpu temrepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHI0. TeMmmepaTypHBIi KO3 (QHUIIMEHT CKOPOCTH
HepBOi peaknu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MeXTy COO0H CKOPOCTH peakiuii, ecinu ux nposectu mnpu 60 °C?

109. OnpenenuTs TeMIepaTypHbIil KO3(QGUIMEHT CKOPOCTH PEaKIHH, €ClIU NP MOHMKEHUH Temnepa-Typsl Ha 50 °C peaxuus
3amesieTcs B 32 pasa.

110. Peaxiust mpoTekaeT 1o ypaBHEHUIO:

4HCI () + 02 (r) [ 2H20 (r) + 2C12 (r);  ®[lx.
Kaxkumu nzmeHeHUsIMU JaBJICHUA, TEMIICPATYpPhbl U KOHL[@HTpaL[I/Iﬁ pearupyromux BE€ICCTB MOXHO CMECTUTH €€ paBHOBECHUC

BIIPaBO?
111. Kakoe cocTosiHuEe cHCTEMBI Ha3bIBAETCSI XUMUUECKUM paBHOBecueM? IlepedncinTh MpU3HAKu UCTUHHOIO XMMUYECKOIO
paBHOBECHSI.
112. YTo Takoe KOHCTaHTa XUMHYECKOro paBHOBecusi? Hamucare BbIpa)Ke€HUs] KOHCTAHT PABHOBECHS PEaKI[HA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [] MgO (1) + CO2 (1); FeO (1) +
CO (r) U Fe (1) + CO2 (7).
113. Kax noBnusieT NOBbILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICAYIONIMX 00paTHMbIX PEaKIHii:
N204 (r) [J 2NO2 (1), = +184,6 xJlx
2CO (r) 1 CO2 (1) + C (1), =-172,5 xJlx
CO (r) + H20 (r) 11 CO2 (r) + H2 (1), =-41,2 xllx
114. Kax noBnusieT NMoBbILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICIYIONIMX 00pPaTUMBIX PEaKIHii:
C (1) + CO2 (r) [J 2CO (1), =+172,5 xllx
2H2 (r) + 02 (r) I 2H20 (1), = -483,6 xJIx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B kakux W3 NpUBEAECHHBIX HIDKE peakUuil U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS paBHOBECUs U ModeMy?

2NO (1) + 02 (1) [1 2NO2 (1)

N2 (r) + O2 (r) [] 2NO (1)

2CO (r) + 02 (1) [1 2CO2 (1)

CO (r) + H20 (1) [1 H2 () + CO2 (1)

116. Hamucats BeIpaXkeHUsS] KOHCTAHT PABHOBECHS CIETYIOIIMX OOPaTUMBIX XUMHUYECKUX PEaKLUil:
4Fe (1) + 4H20 (1) [ Fe304 (1) + 4H2 (1)

C (1) +CO2 (1) [ 2CO (1)

4HCI (r) + 02 (r) [! 2H20 (1) + 2CI2 (1)

117. VkazaTh, KAKUMU M3MEHEHUSIMU TEeMIIEpaTyphl, JaBICHUS U KOHIIEHTpAlUil pearupyrolix BEeIIeCTB MOXKHO JOOUTHCS
MaKCHMAaJIbHOTO BBIXOJ]a AMMHAKA 110 PEAKLIUH:

N2 (r) + 3H2 (1) [J 2NH3 (1), =-92.4 xJIx.

118. Peakuus mpoTekaeT MO ypaBHEHHIO:

25802 (r) + 02 (r) 0 2503 (1), = -284.2 x/Ix.

H3MeHeHneM KaKix MmapaMeTpOB MOYKHO JJOOUTHCSI CMEIIEHHS PABHOBECHS B CTOPOHY 00pa3oBaHust okcuaa cepsl (VI)?

119. Ha ocroBannu npuanuna Jle-Illatense onpenenure, B KAKOM HaIllpaBICHUH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) NpH
MOHIDKEHUH TEMIIepaTypsl; 0) IpU yBEIUUESHUH JaBICHHS:

a) CO (r) + 2H2 (r) U CH30H (r); <0

6) PCI5 (r) [ PCI3 (1) + CI2 (7); >0

120. Kaxumyu u3MeHEHUSIMU TeMIIepaTyphl M AaBICHHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IIPOXYKTOB PA3IOKCHHUSA?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

6) 2NH3 (r) [ N2 (1) + 3H2 (1); = 220 x/Ix.

121. UYemy pasna maccopas noist NaCl B pactBope, cofeprkameM 3 MOJIb XJIOpHAA HATpUS B 2 KT pacTBOpa’?

122. Cwmemranu 50 r 30 %-Horo pacTtBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BEMHCINTS MacCOBYIO




JIOJTIO TIOJIyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHOW KUCIOTHI (I1oTHOCTH 1070 Kr/M3) HEOOXOIUM Uil MOJHOTO pacTBopeHus 20
T KaJIbIus?
124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BemecTBa comepkurcs B 200 mir:

a) 0,5 M pactBopa nurpara marausa Mg(NO3)2; 6) 0,1 1. pactBopa pochopHoit kuciaotsl H3PO4; B) 0,02 M pactBOpa ruapoKcuaa
ammonust NH4OH?

125. B 1,5 1 0,125 n. pactBopa comepxkurcs 13,91 r pactBopeHHoro BemectBa. HaliTu ero SKBUBaJEHT-HYIO Maccy.

126. Cxonpko mummmnutpo 0,1 H. pactBopa H2S04 motpebyercst anst Bzaumoneiictsusa ¢ 200 ma 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca 00pa3yrolerocs ocaaka cynbhara 6apus BaS04?

127. Yemy paBHa MoJsIpHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2S04?

128. Berancnnts MomapaocTs 10 %-Horo pactBopa HNO3 mnotrOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 1 9TOTO pacTBopa’?

129. N3 400 r 40 %-Horo (1o macce) pactBopa H2SO4 Brinapuanuem ynanunu 50 r Boasl. Uemy paBHa MaccoBast 10
H2S04 B ocTaBiemcs pactsope?

130. ITnotHOCTH 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BbUHCINTS HOPMAIBHOCTB, MOISIPHOCTS,
MOJISTIBHOCTB PacTBOpA.

131. YeMmy paBHBI HOPMaAJBHOCTh W MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RKr/M3?

132. Cxonpko JuTpoB 24 %-nHoro pactBopa KOH (mmotHOCTBIO 1218 K/M3), HEOOXOAMMOTO TSI 3aIMB-KH INETOYHBIX
aKKyMYJISITOPOB, MOXHO MpUrotoBuTh u3 10 1 48 %-noro pactsopa KOH (mnotHo-cThi0 1510 KI/M3).

133. CKOJIBKO MIJUTHIIUTPOB KOHIIGHTPHPOBAHHON CEPHOM KHCIOTHI IUIOTHOCTRIO 1840 kr/m3, comepika-mieit 96 % H2S04,
HY’KHO B34Th JJIs1 TpuroToBieHus 3 i1 21 %-Horo pactBopa (ImoTHOCTHI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KHUCJIOTHOTO
akKymymsitopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHoit kucnothl (toTHocTh 1070 kr/mM3) moTpebyercs i HelTpatu3anuu
pacTBopa, coaepxamiero 32 r NaOH?

135. BeramennTs MaccoByro m00 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mmotrHocTs 1310 xr/Mm3).

136. Ckonbpk0 MUITHIMTPOB 96 Y%-Horo (mmo macce) pactBopa H2SO4 (mnotrHocts 1840 xr/M3) motpeOyercs amis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 35 %-HOro pactBopa oprodochopHoit kucnotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COIEPAKUTCA B 1 11 3TOTO pacTBopa?

138. CkoJpko: a) rpamMoB; 0) moneit ximopuzaa xenesa (I1I) FeCl3 conepxxurcs B 3 11 25 %-HOro pacTBopa ¢ IJIOTHOCThIO 1342
Kkr/mM3?

139. B xakoit mMacce BoxsI Hamo pacTBoputh 67,2 11 raza HCl, n3mepeHHOTo IIpu HOPMAIBHBIX YCIOBHAX, YTOOBI ONYy4YHTh 10
%-Hblit (110 Macce) pacTBOP CONSHON KUCTIOTHI?

140. Kaxkoit 06vem Bogbl Hano npudauth K 100 M 20 %-Horo (mo macce) pactBopa H2SO4 (tutotHOCTh 1140 Kr/M3), 9TOOBI
MOJTy4uTh 5%-HBIi pacTBOp?

141. BeruncnnTs ocMOTHUYECKOE JaBIICHHE pacTBOpa, coiepskaimero B 1,4 1 63 r rmoko3sr COH1206 npu 0 °C.

142. Haiitn ocmoTrnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

143. IIpu 0 °C ocmoTtnueckoe aasineHue pactBopa caxapa C12H22011 paBuo 3,55¢105 Ila. Cxonbko rpaMMoB caxapa
conepxurcs B 1 11 pactBopa?

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

145. PaccuntaTe MONEKyISpHYIO MacCy HEIJIEKTPOJIUTA, €CIU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIEK-TPOJIHTa, a
OocMOTHUECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

146. PaccunraTh 0OCMOTHYECKOE JIaBIIEHHUE pAcTBOpa HEIJIEKTPOJUTa, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BeranciuTh naBneHune BoasHoOro mapa Hanx 10 %-uemm pactBopom kapbamuma CO(NH2)2 B Boxe npu temneparype 100 ©
C

148. BbIYrCIUTh MOJIEKYJISIPHYO MAaccCy TJIFOKO3bI, €CIIM JIaBJICHHE BOSHOTO Mapa Haj pacTBopoM 27 T riatoko3sl B 108 T BOzbI
npu 100 °C pasro 98775,3 Ila.

149. Jasnenue napa Bogsl mpu 30 °C cocrasnster 4245,2 I1a. Cxompko rpammoB caxapa C12H22011 cremyet pacTBOpUTh B

900 r BoBI JUIs MOJIyYEHHUS PacTBOPA, AaBiieHue KoToporo Ha 33,3 Tla Huxke naBneHus nmapa Bobl? BEIMUCIUTE MacCOBYIO JIOJTHO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KoIU4ecTBE BOJBI CIENYET PACTBOPUTH 16 T METUIOBOIO
cnupta CH3OH ans monyueHus pactBopa, AaBieHue napa koroporo coctasisger 1200 I1a npu Toii xe Temnepatype? Borancinth
Maccosyto goito CH30OH B aTom pacTtBope.

151. JaBnenue mapa pactBopa, comepxamiero 155 r anmmura COHSNH2 B 201 1 adupa npu HEKOTOPO# TeMIiepaType paBHO
42900 ITa. NaBnenue mapa >¢upa npu 3toit Temneparype paBHo 86380 I1a. Pac-cunrats MoneKkyIspHy0 Maccy 3¢hupa.

152. Cxosbko TpammoB HadTamuaa C10H8 pactBopeHo B 2 Xr OeH301a, €Ciid 3TOT PacTBOP KpHCTauIM3yeTes mnpu 3,45 °C?
Temneparypa kprcTauM3anuy yuctoro 6ensona 5,40 °C, a ero kprockonudeckas koacranra K= 5,1 °C.

153. OmnpenenuTs MOJEKYJISIPHYIO MacCy KaM(opsl, eciau pacTBop, copepxammit 0,552 r ee B 17 1 adupa, kunut npu
temneparype Ha 0,461 °C Bolie, yeM 4ucThIN 3up. D0yamuckonuyeckas KoHcTaHTa agupa pasta 2,16 °C.

154. Cxonbko stmnenrukoist C2H4(OH)2 HeoOxoauMo 100aBUTh K 5 J1 BOJBI, YTOOBI MONYYUTh aHTH-(PU3, 3aMeP3aI0IIHi
npu -15 °C? Kpuockonmnueckast koHcranTa Bozbl K = 1,86 °C.

155. BbIuuCcINTh KPHOCKONUYECKYI0O KOHCTAHTY BOABI, 3Has, uTo 11 %-HbI BomHBbI pacTBOp 3THIIOBOrO crimpra C2HSOH
Kpuctaumsyercs npu -5 °C.

156. BoruncnuTh TeMreparypy KpucTaJTM3aluu pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koncranta soasl K = 1,86 °C.

157. PactBop, coctosmuit u3 9,2 r iiona u 100 T meTuinoBoro cnupTta 3akunaet npu 65,0 °C, a yucteiid ciupt — npu 64,7 °C.




O6ynnuockonnyeckas koHcTanTa cnupra E = 0,84 °C. I3 CKOIBKHX aTOMOB COCTOUT MOJIEKyJIa PAaCTBOPEHHOTrO Homa?

158. Ipu kakoil MPHONU3UTENBEHO TeMiepaType OyJeT KUeTh u Kpuctauim3oBaTbess 40 %-HBIH pacTBOP ATUIIOBOTO CIIAPTA
C2H50H B Bone? D0ymmockonnieckas koncTanrta Bopl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHSI pacTBOpa HEIIEKTPOIHTa, comaepkamero 3,01¢1023 mMomekys B IUT-pe BOIBI?
D0yTMOCKONTMYecKast KOHCTaHTa BOJbI E=0,52°C.

160. Ha ckomibpko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0yIuTnOCKOTNIecKast KOHCTaHTa BOJBI E=0,52°C.

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

162. Haiitu crenenp auccounanyuy cepoBOIOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pactBope, eciu KOHCTaHTa
JIMCCOLIMAIINY ISl 3TOM cTyneHu paBHa 1,1+10-7.

163. Uemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pacTtBopax, pH xotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

164. Bo ckompko pa3 koHuentpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?

165. Ompenenuts koHneHTpanuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonuss NH4OH, ecnu Knouce = 1,77 « 10-5.
166. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenn pasra 7,11+10-3. IIpeneGperas
JUCCOLMaLUel 0 APYTUM CTYIEHSM, BBIYUCINTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

167. Crenenp aucconuanuu ykcycHou kuciorsi CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOopax cooTBeT-cTBeHHO paBHa 0,42,

1,34, 4,25 %. Berancauts Knuce CH3COOH aiist 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AUCCOLMAIIMM HE 3aBUCUT OT
KOHIIEHTPALlUU pacTBOpa.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBro 3,59+105 Ila. Beruucnuts M30TOHUYECKUH

ko3 uIEeHT 3TOTO pacTBOpA.

169. Jasnenue BogsHOro mapa Hag pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 I1a. Beraucnuts
M30TOHMYECKUH KO3(QDHUIIUECHT, eCii AaBJICHNE BOSHOTO Mapa MpH 3Toi TeMmnepatype pasuo 1,0133+105 Ila.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xumut npu 100,184 °C. Onpenenuts H30TOHNIECKHi Kod3(duImeHT.
D0yTnoCKoTuIecKast KOHCTaHTa BOJBI E=0,52°C.

171. PactBop, comepkammii 1,7 T xnopuaa uunka ZnCl2 B 250 r Boabl, KpucTaanu3yercs npu temnepa-type -0,23 °C.
OnpenenuTh KaXyyocs crenenpb aucconuarmu ZnCl2 B aTom pactBope. Kprockonuueckas koHctanTa Bojasl K = 1,86 °C.

172. Bomnsie pactBops! kapoamuna CO(NH2)2 u xmopuna xansins CaCl2, comepxarnne B OAMHAKOBBIX Maccax

pactBopuTtenst coorBercTBeHHO 0,5 1 0,25 MONb paCTBOPEHHOT'O BEIECTBA, KUIIAT IPH OJHOI U ToM ke TemmnepaType. Haltu
KaXylIyrocs creneHb quccormanun CaCl2 B aTom pactBope.

173. BerancimTh kaxyiyrocs crenenb auccoranui NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeet Takyro
K€ BEJIMYMHY OCMOTHYECKOro naBnenus, uro u 0,44 M pacteop rimroko3st COH1206.

174. PactBop, cogepxkammit 0,265 r Na2CO3 B 100r Boas!, kpuctamiusyetcs npu temneparype -0,13 °C. Berancnauts
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast koncranta BoJisl K = 1,86 °C.

175. Omnpenenutb ocMotndeckoe Aapnerne 0,01 H. pactBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu kaxymiascs CTETIeHb
JUCCOIMALIIK STOTO JJIEKTPOIUTA paBHA 66 %.

176. Ocmotrueckoe nasienue 0,125 M pactBopa KBr paBHo 5,63+105 Ila npu 25 °C. BeIYHCINTE KaXyIIYyIOCS CTENEHb
nucconnanuu KBr B 3ToM pactBope.

177. BreaucinTh KaxyIryrcs crenens aucconuanun xmopuna kamus KCl B pactBope, conepxamem 4,47 r KC1 B 100 T BoBI,
€CJIN 3TOT PacTBOp Kpuctayuuzyerces npu -2 °C. Kpuockonmueckas koncranta Boasl K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepsxkamiero 31,5 r Hurpara kanbius Ca(NO3)2 B 500 r Boxsl paBHo 1903,5 ITa npu 17 °C.
JaByieHne napa BozbI IpH dTOH TemmepaType paBHo 1937 I1a. PaccunTath kaxymrytocs crenenb aucconnanmu Ca(NO3)2 B aTom
pacTBope.

179. Ipu kakoii Temmeparype OyneT KANeTh OJHOMOJISUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccouyanuu paBHa 73 %?
D0YILTNOCKOTTNYECKast KOHCTAHTa BOJIbI E=0,52°C.

180. Onpenenuts pasnenue napa 0,5 %-noro sBognoro pacrsopa KOH npu 50 °C. JlaBneHue napa BoAbl IPU 3TOH
Temnepatype paBHo 12,334 xIla. Kaxymiascs crenens aucconuanuu KOH B aToM pactBope paBHa 87 %.

181. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSMHU:

a) 3Ca2+ + 2P0O43™ — Ca3(P04)2; B) H+ + OH™ — H20;

6) Ni2+ + 20H™ — Ni(OH)2; r) NO2™ + H+ — HNO2.

182. CocTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, NPOTEKAIOIIUX MPH CMEIIUBAaHUN PAaCTBOPOB
ZnS0O4 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hammcats B MOJIEKyJIIPHOH M MOJEKYJIIPHO-HOHHOHW (popMe ypaBHEHHUS peakuuii, MPUBOISIIMX K OOpa30BaHUIO OCAJKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

0) AICI3 + AgNO3 — r) Fe2(SO4)3 + NaOH —

184. Harmcats B MoneKkyssipHOH M MOJIEKYJIAPHO-HOHHOHW (popMe ypaBHEHHMS peakuunii, MPUBOIIIMX K 00pa30BaHMIO Ta30B H
CJ1a0BIX AIIEKTPOIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hammcats B MOJIEKyJISIpHOH M MOJEKYJIIPHO-MOHHOHW (hopMe ypaBHEHUS peakuuil HelTpaau3aruu:

a) Zn(OH)2 + HCl — B) CH3COOH + NH40H —

6) HF + KOH — r) H2S + NaOH —

186. CocTaBHTh MOJIEKYJISIPHBIE YPaBHEHHS PEaKIHH, KOTOPHIE BBIPAXKAIOTCS MOJICKYJISIPHO-HOHHBIMH YPaBHEHHSAMH:

a) Cu2+ + S2 = — CuS B) Ba2+ + SO42™ — BaSO4

6) Pb2+ + 2" — PbI2 r) Ca2+ + C0O32™ — CaCO3

187. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHi, KOTOPHIE BBIPAXKAIOTCS MOJICKYJISIPHO-HOHHBIMH YPaBHEHHUSAMH:

a) H+ + FF — HF B) CO32™ + 2H+ — H20 + CO2

6) NH4+ + OH™ — NH40OH r) Ag+ + Br — AgBr




188. Cwmemransl pactBopsl: a) CuCl2 u Na2SO4; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B xakux ciyuasx
peaKuuy MpoHayT MpakTuuecku 10 KoHa? CocTaBUTh ISl 3TUX PEaKIMil MOJIEKYJSIPHBIC U MOJIEKYJIIPHO-UOHHBIC YPABHEHHSI.

189. CocTaBHTh MOJIEKYJISIPHBIE W MOJICKYJSIPHO-HOHHBIC YPAaBHEHHS PEaKIMi, MPOTEKAIOIINX HPH CMEIINBAHUH PACcTBOPOB
FeSO4 u Na2S; CuCI2 n Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocCTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHHS PEaKIHid, MPOTEKAIOIINX MPH CMEIIMBAHUN PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBHTh MOJIEKYJIAIPHBIE U MOJIEKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3arb peakiuo pacTBOPOB.

192. CoCTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIAPHO-MOHHBIE ypaBHEHMs peakiuid ruaponunsa coied CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peakiuio paCTBOPOB.

193. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakiuio 0OHapy>KUBaIOT paCTBOPHI 3THX COJEH?

194. Kakue u3 mepedyrciaeHHbIX HUXKE cojiel moasepratoTcs ruaponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? s kaxaoit U3 THAPOTU3YIOIIUXCS COJIEH HAIMCATh YPaBHEHHS PEeaKIIHid THAPOJIH3a B MOJIEKYJISIPHOW U HOHHO-
MOJIEKyIApHO# dopme (110 I cTynenn) u yka3aTh peakuio BOJHOTO PacTBOpa KaXkKAOH CONu.

195. Kakue u3 mepedyrciaeHHbIX HIXKe cojiel moasepratoTcs ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlist kaxxJ0i 13 THIPOJIN3YIOIIUXCS COJIe HalucaTh YpaBHEHMsI PEaKIUii TuAPOII3a B MOJIEKYJIIPHOM 1
HMOHHO-MOJIEKYJIIPHOH (opme (1o I cTynmeHn) 1 yka3aTh peakuuio BOXHOTO PacTBOpa KayKIOH COMH.

196. Kakyro peaxuuio cpensl oOHapyxkuBatoT pactBopsl coneit NHANO3, (NH4)2S, K2CO3, KC1? OTtBetr noaTBepanTh
PeaKIHAMH.

197. Kakyro peaxnuio cpensl o0HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOJATBEPANUTH PEAKLIUSIMH.

198. Kakyro peaknuio cpeasl 0OHapyKHBaroT BoHbIe pacTBophl coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Ortser
000CHOBATH PEAKIHAMH.

199. Kakyro peaxuunio cpensl oOHapyxkuBatoT Boguable pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
pCaKIHAMH.

200. HanmcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-UOHHOM (opme ypaBHeHUs ruaponusa coneid NH4CI, (NH4)2S, (NH4)
3P04, K2S0O3. Yka3zath peakuuro cpebl BOOHBIX PACTBOPOB ATHX COJIEH.

201 - 214 CocTaBUTH ANEKTPOHHBIC YPAaBHEHUS U 3aKOHUUTH YPaBHEHMS CIEAYIOIINX PEaKIIHiA:

201. KMnO4 + KI + H2SO4 — K2S04 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI12 + CI12 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HC104 + HI — Cr(C104)3 + KCI104 + 12 + H20

12 + CI2 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KCI1 + KCIO3 + H20

K2Cr207 +K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonn. — KCl1 + CrCl13 + CI12 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCIO4 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn03 + Bi + NaNO3 + H20
H202 + PbS — PbS0O4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2SO3 + C12 + H20 — H2S04 + HC1

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnS0O4 + Na2S04 + Br2 + H20
Au + HNO3 + HCl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S04 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20
KNO2 +KI + H2S04 — NO + 12 + K2S04 + H20

HCI103 — Cl02 + HCIO4 + H20

213. HCl1 + K2Cr207 — CI2 + CrCI3 + KC1 + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2S04 + H20




214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYNTH ypaBHEHHS PEaKIMH, YIUTHIBAs, YTO B KHCJIOW Cpeie MapraHell BOCCTAHABIMBAeTCS 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B men04Ho#i 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJIEHTHOIO COCTOSHUS, 3aKOHUUTh YPAaBHEHHUS PEaKUMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Vcxonst M3 CTpPOCHHS aTOMOB DJICMEHTOB, YKa3aTh, KaKAe W3 IPHBEACHHBIX HI)KE MOHOB MOTYT OBITh BOCCTAHOBUTEIISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTy npuMepsl COOTBETCTBYIOIIMX PEAKIIMHI.

218. Hcxons u3 cTpoeHHs aTOMOB DJIEMEHTOB, YKa3aTh, KAKUE U3 MPHUBEACHHBIX HI)KE MOHOB MOTYT OBITh OKUCIHTEIISIMHU:
Al3+, Fe3+, F-, Cr6+. IIponutiocTpupoOBaTh OTBET PEAKIIUSIMH.

219. Kaxue 13 npuBeeHHBIX HMKE HOHOB MOTYT IPOSBISATH U OKUCIUTENIBHBIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA: SO427,
S0327, S27, C1047, NO27, NO3~.O1BeT NpOoMIIIOCTPUPOBAT PEAKIUSIMH.

220. VYka3zarb, Kakue M3 MPUBEICHHBIX HUXKE BEIIECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTeNsIMU: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CoCTaBUTh CXEMBI IBYX T'aJIbBAHUYECKUX 3JIEMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CITy>KWIO OBl aHOJIOM, a B APYTOM —
katoaoM. [TpuBecTH »NeKTpOHHBIE YpaBHEHHS PEAKIHA, MPOTEKAIOLINX MPU PaboTe IIEMEHTOB.

222. CoCTaBUTh CXEMBbI JBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJTHOM M3 KOTOPBIX IIMHK — OTPHLATEJILHBINA 3JEKTPOA, B APYIOM
— TIOJIOKUTENTLHBIN. Hamucats 3JeKTpOHHBIC YpaBHEHHUS PEaKini, MPOTEKAIOMINX PH paboTe JJIEMEHTOB.

223. Paccunrats 3.1.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 IIUHKOBOTO 3JeKTpoja, norpyxenHoro B 0,1 M pactBop
cynbdara IMHKa, ¥ BOZOPOAHOTO 3JEKTPOAA, MOTPYKEHHOTO B TUCTUIIIIMPOBAHHYIO BOLY.

224. KoHueHTpanmonHas raapBaHUYeCKasl 1IeMb COCTAaBJIEHA MarHUEBBIMHU AJIEKTPOJAMH, MOTPY>KEHHbIMUA B pactBop MgSO4

pa3HON KOHLIEHTPALMH:

Mg | 0,1 M MgSO04 || 0,0001 M MgSO4 | Mg

Paccunrarth 3.71.C. 3TOrO 311€MEHTA

225. BbruuciuTh 3.1.C. ralbBaHUYECKOIO 3JEMEHTa

Zn|Zn(NO3)2 | AgNO3 | Ag,

3Hasl, YTO PacTBOPHI JELUMOJIApHBI. Kakue nmpolecchl MpoTeKaroT Ha JIEKTPOoAax MpU paboTe 3TOro dieMeHTa?

226. Hcnone3oBas Tabi. 5 [IpunoxeHust, BBIYUCIUTD 3.].C. 3IEMEHTa, COCTaBJICHHOIO W3 Hauboliee 1 HaUMEHEE aKTUBHOTO
METaJUIOB, TIOrpyxkeHHbIX B 0,1 M pacTtBopsI nx coneit. Kakue mporecchl MpoTeKaoT Ha dJEKTPOAax pU paboTe ITOTo deMeHTa?
227. D.A.Cc. 3I€MEHTa, COCTOSIIET0 U3 MEJHOTO M I[MHKOBOTO 3JIEKTPOJOB, MOTPYKEeHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. M3menurcs u 3Ta BennunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTate 3.71.C. TaTbBAHMYECKOTO JIEMEHTA, COCTOSIIETO U3 ATIOMHHHEBOH U cepeOpsIHON IIACTHHOK, ITOTPYKESHHBIX
B 0,01 M pacTBOpBEI HUTPATOB ATUX MeTaLI0B. Kakue mpoueccs NpOTEKat0T Ha MJIEKTPOJax IeMeHTa?

229. Paccunrare nmoTeHLIMa HOPMAIBHOTO BOJOPOJHOIO 3JEKTPO/Ia, MOTPYKEHHOTO B: a) AUCTHUIMPOBAHHYIO BOAY; O)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. rabBaHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb

Kaxkue nporeccsl MpoTeKaroT Ha IEKTPOAaX IEMEHTa BO BpeMsl ero paboTsl?

231. Yro Takoe Koppos3us MeTawioB? Kakwe Bumbl kKoppo3un Brr 3Haere? IlepedncinTh OCHOBHBIE METOBI 3aIIUTH METAIIOB
OT KOPPO3HH.

232. [IpuBecT mpHUMeEpBl KATOAHOTO M aHOAHOTO MOKPHLITHH Kene3a. COCTaBUTh JJEKTPOHHBIE YPaBHEHHS MPOLECCOB,
NPOTEKAIOIINX ITPU HAPYIIEHUH HETOCTHOCTH MOKPBITHI B arpecCUBHOM Cpefie.

233. CocTaBuTh JEKTPOHHBIE YpaBHEHUS MPOIECCOB KOPPO3UH XPOMHPOBAHHOTO JKejle3a B KUCIOTHOW cpefie, MPOTEKAOIINUX
IPU HAPYIIEHHH TTOKPBITHS.

234. CrnaB Meiu ¢ HUKEIIEM HaXOAUTCSA B BOJHOH cpefe, HachlleHHOH kucinopogoM. CoCTaBUTh dJIEKTPOHHBIE ypaBHEHUS
mporecca KOPPO3HH CIUIABA.

235. B kaxux ciydasix UCHOJB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3allUTHbIC NOKphITUA? [IpuBecTu npumepsl u
COCTaBUTD 3JIEKTPOHHBIE YPABHEHHUS NIPOIIECCOB KOPPO3UHU, MPOTEKAIOIIUX MTPU HAPYIIEHUH KATOJHOTO M AHOAHOTO MOKPBITHH.

236. AnmtoMuHNi crienan c xene3oM. Kakoit u3 MeTamioB OyJeT MoABepraTthCs KOPPO3UH, €CIIM 3TH METaUIbl MIONAIyT B
KHCIIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaer mporiecc KOppo3uu JIaTyHH (CIUIaBa MEH C IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHs Ipolecca KOPPO3UH.

238. Kak mpoTekaet mporiecc koppo3un OpoH3BI (CIUTaBa MEIU U 0JI0Ba) B arpeccuBHOM cpene? COCTaBUTH JJICKTPOHHBIC
YpaBHEHHS 3TOTO IIPOIIecca.

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHHMS Mpoliecca KOPPO3UH HUKEIMPOBAHHOTO JKeje3a B KUCIOTHOM cpene B ciydae
HapyIIEHHs TTOKPBITHS.

240. Omnogo cnasiHO ¢ cepebpom. Kakoli n3 MetamnoB OyzeT pa3pymiathesi B arpeccuBHOl cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS IIpoliecca KOPPO3UH.

241. BbIxon 1O TOKy IpU MOMYYEeHHH METAJUTMUECKOro KalbLUs MPH IEKTPOIM3e paciiiaBa XJopuia Kambsius paseH 70 %.
CKOJTBKO 3JICKTPHYECTBA HAJIO MPOITYCTUTH Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T KanmbIms?

242. CKOJIBKO aITFOMHHHS MOXKHO TOJY9IHTh IPHU 3JIeKTposu3e pacmiaBa Al203, ecnu B TedeHue 0,5 gaca mpomyckaTrs TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTh CXeMy 3IEKTPOIH3A.




243. IMpu padurupoBanun menu TokoMm 20 A 3a 4 gaca Beigensercs 78 T Menu. PaccuutaTs BBIXOJ IO TOKY.

244. Kakue merasuibl Heb3s MOJMYYUTh JEKTPOJIU30M BOAHBIX pacTBopoB coisieil? [Touemy? CocTaBUTh CXeMy 3JIEKTPOJIM3a
BOJHOTO pacTBopa propuaa kameiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 00beM Bomopoaa (YCIOBHS HOPMAJIbHBIE), BRIIECIUBIIErOCsS IPH MPOITyCKAHUHM TOoKa cuioif 10 A B TedeHue
30 MuHYT 4epe3 BoAHbIH pacTBop xiopuaa kanus KCl. CocTaBUTh cxeMy 3JIEKTPOJIM3a Ha MIATHHOBBIX JIEKTPOJaX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO NPH HOPMAJIbHBIX YCIOBHAX, BBIICIUTCS IPH IPOMYCKAaHHH TOKa CHIIOW 5 A B
TedyeHue 2 yacoB uepe3 BoaHbIl pacTBop NaOH? CocTaBuTh cxeMy 3J€KTpoin3a.

247. Ckoipko BpeMeHH NoTpeOyeTcs Ha pasnoxkeHue 3 Mosneil Bogsl TokoM cuioit 20 A?

248. CocTaBHTh CXeMy JIEKTponn3a BogHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KATOIE
B TO BpeMs, Kak Ha aHojie o0pa3oBanock 44,8 11 xyopa, I3MEpPEHHOTO IIPH HOPMAIIbHBIX yCIOBHAX?

249. UYepes pactBop NiCl2 B Teuenune 1,5 gacoB mpomyckanu Tok citoi 8 A. Ha ckoyibko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY AJIEKTPOIIM3A.

250. CranpHas IeTanb ool miomansio nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKEIS W MCIOJb3YeTCs Kak

karoa. [ImotHocTs Hukens 8900 kr/m3. KakoBa TonmuHa 06pa30oBaBIIETOCS HUKEIEBOTO MIOKPBITHUS, €CIIH TOK CHIIoH 3,15 A
HpoITycKascs B TedeHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nporyCTiiii paBHbIE KOJIMYECTBA JJICKTPUYECTBA. B mepBOM cilyyae Ha KaToJe
BeIIETHIOCH 12,32 T cepedpa. CKoIBKO TpaMMOB MM BEIIEIIIIOCH HA KaToe U3 BTOporo pacTBopa? COCTaBUTH CXEMBI
3JIEKTPOJIN3a ITHX PACTBOPOB C HHEPTHBIM aHOJIOM.

252. CocTaBUTh CXEMBI AJIEKTPOJIM3a paciuiaBa U BogHoro pactBopa KF Ha nnHepTHOM aHoze. CKOJNBKO BpeMEHH MOTpeOyeTcst
JUTs ostydeHus 3,9 T kanus, eciii cuiia Toka paBHa 20 A?

253. CKOJIBKO BpeMEHH HY)XHO IPOITyCKaTh TOK CHIION 3 A depe3 pacTBop cynbdara nuaka ZnSO4, 9T0OBI TOKPHITH
TUTACTHHKY Tuiomaabpio 0,1 M2 cioem nuHKa TOAmuHOH 2,5¢10-5 M? [InotHOCTh nMHKa 7133 Kr/M2.

254. [Ipu npoxokaeHUH TOKa CHIIONW 2 A yepe3 pacTBOp COJIM ABYXBAJIEHTHOTO MeTajja B TeUeHHE | yaca Ha KaTofe
BbIeNIIIOCH 4,194r merana. Haiitu aToMHYyI0 Maccy MeTaia.

255. UYepes pactBop xnopuna nuHka ZnCl2 B teuenne 30 MHHYT IPOIMyCKalIX TOK, IIpUYeM Ha Karofe Bbiienmiaocs 0,25 r
uuHKa. AMrepMeTp nokassiBan Tok 0,4 A. Kakoa ommbka B okazaHUAX amriep-MeTpa?

256. CocraBuTh cXeMy 3neKrponuTrdeckoro nomydenns LiIOH u3 kaxoii-nmu6o comu iutes. Kakoe xonmdectBo
aNeKTpruIecTBa Heooxoamumo Jurs monmydenust | kr LiOH npu Berxone no Toxy 80 %?

257. ITpu snexrponuse BoaHoro pactBopa CrCI3 Tokom cunoif 4 A mMacca karofa yBeauduiaach Ha 16 r. CKONBKO BpeMeHH
poaoJKacs npouece aekrponnsza? CocTaBUTh €ro CXeMy IPH YCJIIOBUM HCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHslii pacTBOp comepxut cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-TyT
BOCCTAHABIIMBAThLCS 3TU HOHBI IPH 3JIeKTposinie? B TeueHne kakoro BpeMeHHU Ha/lo MpOoIMycKaTh TOK cuiion 2,5 A uepes pacTBop,
YTOOBI BBIIENUTH 10 | I' yKa3aHHBIX METAJIOB?

259. [Ipu cune toka 4 A B Teuenue 20 MUHYT Ha Katojae Bbiaenutcs 4,542 r HeKoToporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHUYECKHI YKBUBAICHT 3TOTO METaJlIa.

260. Ipu snexTponuse pacTtBopa cyinbdara MUHKA Ha aHOJE 00pa30Basoch 5,6 1 raza, M3MEPEHHOTO IIPU HOPMAaIbHBIX
ycnoBusix. CKOJIBKO IIMHKA BBIJEINIIOCH 32 TO ke BpeMs Ha katoje? CoCTaBUTh CXeMY 3JICKTPOJIM3a Ha TIATHHOBBIX AJIEKTPO/IaX.
261. Uro Takoe AMCHEPCHBIE CUCTEMBI? B WeM pasnuyre MeXay MOHO- U TOJUAUCIIEPCHBIMU, CBOOOI-HO- U
CBSIBHOJUCTIEPCHBIMHU crcTeMaMu? K KakiM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Uro takoe aacopbuunsn? Kak nsameHurcs ancopOuuoHHas criocoOOHOCTh BEUIECTB NP ApOOJICHUU KyOMYeCKHX YacTHUll C

JUTHHOM pebpa 5 MKM J10 4acTul| ¢ AiuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cM3
BEII[ECTBA.

263. PactBop (30156) KOommTouaHON KaMbopsl B 1 cMm3 comepkut 2108 rmobyn atoro BemecTBa. [IpuHnMas auaMmeTp riIo0yIisl
paBHbIM 10-6 MM, TOJCUUTATH OOILYIO MOBEPXHOCTH AUCIIEPIUPOBAHHOIO BellecTBa B 1 J1 3014,

264. UYeM pasznmyaroTcs 30716 U reib? Bo3MokeH I mepexoa u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPIUTE TPUMEPaMHU.
265. Uro Takoe koyutouabl? B yem mpuumHa Koaryisiiuu KOJUIOUAOB?

266. Uro takoe nentuzanus komtonnos? Kak ruapoxcua sxenesa (III) MoxkHO mepeBecTH M3 Koaryista B 30J1b M U3 3015 B
KOAryJsit?

267. Hanmcats GopMyiy KOJTOMIHON MHIIEIITB, 00pa3yromleiicss pH B3aUMOJICHCTBUN CHJIBHO Pa30aBICHHBIX PAacTBOPOB
AgNO3 u KCI mpu mebonsmom n36sTke KCIL. Yka3ats noHsl, 00pasyromye IBOHHOI JIeKTpUIecKUil CIIOMH.

268. Harmncate opmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIIeiics Py B3aUMOJICHCTBHN CHIIFHO pa30aBIICHHBIX PacTBOPOB

AgNO3 u KCI1 npu HeGonbniom nm30biTke AgNO3. Yka3ath HOHBI, 00pa3yromue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHUIECKOTO
CIIOAL.

269. Hanwucats popMyny KommouaHoi MuLenisl, oOpa3yromieiics Npu B3aUMOJIEHCTBUU CUIBHO pa30aBICHHBIX PAacTBOPOB
Na2Si03 u HCI npu Hebonbmom u30biTke Na2Si03. Yka3aTh HOHBI, 00pa3yrolue: a) MOTSHIHAT ONPEACISIFOIINI CII0H; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamucats opMyIty KOJUIOMIHOM MHUIIEIIIBI, 0Opa3yromeiicsa IpH B3aNMOJCHCTBUN CIIIBHO pa30aBICHHBIX PACTBOPOB
Na2SiO3 u HCI npu xHe6oabimom n3dbiTke HCl. Yka3ats noHbl, 00pasyromnie TudPy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 koarynmpyromemM aeictun sekrpoiantoB? Kakas u3 coneir — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIriee BO3ICHCTBHE HA KOATYIISAINIO KOJUTONAO0B? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinun? Kak oH Oyner uamenstees B psagy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCIEpCHBIC cucTeMbl? UTo Takoe ctabwimsatop? Kakue BHIbBI CTAOHIU3AIMH
JUCcIepcHbIX cucteM Bol 3Haere? UTo Takoe 3aluTHBIE KOJUIOMIBI U B YeM MEXaHU3M UX JEHCTBUS?

274. UYro mpousoiiaet, ecau k 3010 Fe(OH)3 mpunuts pactBop Na2S04? U3meHuTCs I pe3yabTaT, €ClIH K 3010
NpeaBapUTEIbHO 100aBUTh pacTBOP KpaxMana? OTBET MOTUBHUPOBATD.

275. B nBe ko061 ¢ 3051eM MnO2 mpuiuiiy cieayromre pactBopbl: B epByto NaCl, Bo BTOpyIo — CHa-4aia pacTBOp MbLIa, a
3arem NaCl. Uro mponsoiiner B kaxmoi komde? OTBET MOTHBHPOBATS.

276. Uro mpou3oiaeT npu cIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabumusarop — KCl) u Fe(OH)3 (crabunusarop —




FeCl3)? OtBet moaTBepAUTH (POpMYyIaMH KOIIOHIHBIX MULIEI.

277. YTo mpou30WIeT MPH CAMBAHUU KOJUTOMIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabumusaTop
—FeClI3)? OtBer moaTBepauTh (GOpMyITaMH KOJUIOUIHBIX MULIEIII.

278. OT 4ero 3aBUCHT aAcopOIHs Ta30B ¥ MapoB HA MMOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapomIbHbIe U THAPO(OOHEIE
aacopOentrl? Ha3Bath BakHeHIIne afjcOPOSHTEI.

279. Otinune pacTBOPOB OT AUCHEPCHBIX cHcTeM. McTuHHBIE U KosutonaHble pacTBopbl. Moxer s NaCl oOpa3oBbIBaTh
HCTHUHHBIC M KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbuusa? XemocopOiua? Hammcars ypaBHEHHsS XeMOCOPOIMOHHBIX mporieccoB no-romenuss CO2 Bogoit u
OKCHJIOM KaJIbIIMs, a TAakoKe MOMJIOMIEHH aMMHUaKa BOJIOM.

281. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HONMATHIICH O IMPOHCXOXKICHNIO, XUMHIYECKOH Mpupose, popme

MaKpOMOJIEKYJI, 110 OTHOLICHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HONTy4YeHHUs noauMepa. MoxkeT a1 HONUATUIICH UMeTh aTakThdeckoe cTpoeHne? OTBeT MotuBupyiite. Kak ucnomssyercs
HONUATUIIEH?

282. VkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCHUTCS MOJMCTUPOII TI0 MPOUCXOXKICHHIIO, XUMUIECKOH Mpupoje, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHui0. HanummmTe ypaBHeHHE MOTyYeHHUs TOTUCTHPONIA, YKaXKUTE MOHOMEP U METOA
nonyudeHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperylsipHoe — umeeT noauctupon? Oteetr MoTHBUpYiTe. Kak
UCTIONb3YETCS NOIUCTUPOII?

283. VYkaxuTe, K KAKOMy BHIY IOJMMEPOB OTHOCHUTCS MOJIHXJIOPBHHIII MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupone, hopme
MAaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHuto. HamumuTe ypaBHeHNE MOTy4eHHs OMTUXJIOPBUHHIA, YKAXKUTE MOHOMED U METO]
nonydeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTUYECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyirte. Kak ucrnonp3yercs NonIuxiopBUHUI?

284. Ykaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS MOJTMMETMIIAKPHIAT MO MPOHCXOXKACHHUIO, XMMUUECKON Mpupoe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHuto. HanumuTe ypaBHEHNE MOTy4€HHs TOTMMETHIAKPUIATa, YKaKUTE MOHOMED U
METOA NoydeHus nonumepa. Kakoe ctpoeHue — crepeoperyssipHoe WK HEPETYIIIpHOe — UMeeT 3ToT nosnumep? OTBeT
MotuBupyiire. Kak ucnonbssyercs nonuMeTuIaKpuiaT?

285. VkaxuTe, K KAKOMY BHIY MOJHMMEPOB OTHOCHUTCS HONUAKPUIOHUTPHUII MO MPOUCXOXKACHUIO, XMMUUECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHEHHE TOIyYeHUS HOJIMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
¥ METOJ ToJTy4eHus rmoiauMepa. K kakuM monm-mepam — KapOOIeITHBIM HIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomap3yeTcs MOMTHAKPUIOHUTPHII?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaAMEHOBBIH KaydyK IO MPOUCXOXKIEHUIO, XUMUUECKOI mpupoe,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHeHHE TTOTydeHUS OyTaIMeHOBOTO KaydyKa, yKaKUTEe
MOHOMEp M METOJI MOIydeHHs noauMepa. VimeeT nu 3ToT momumMep Imc- u Tpanc-¢popMer? Oteet MoTuBHpYHTE. Kak rcmons3yercst
OyTanneHOBBIN Kaydyk?

287. VKaKUTE, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS OYTaANCH-CTHPOIBHBII KaydyK 110 IPOMCXOXKICHHIO, XUMUYECKOIT
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHwuio. HanmmmTe ypaBHEHNE MTOTy4YeHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKa)KUTe€ MOHOMEPBI M METOJ TMONTydeHus noauMepa. K kakuMm nommuMepam — aTaKTUIECKUM MM H30TAKTHIECKIM —
oTHocHTCs 3TOT nonumep? OTBeT MoTHBHpYiiTe. Kak ncnonb3yercs OyTalueH-CTHPONbHBIN Kaydyk?

288. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS OyTaJaneH-HUTPWIBHBIA KaydyK IO MPOUCXOKIACHHIO, XUMUYECKOH
npupose, GopMe MaKpOMOJIEKYJI, 0 OTHOIICHHIO K HarpeBaHuio. Hanmimmre ypaBHeHNE TOTy4eHUS OyTaaneH-HUTPIIIEHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI U METOJ TTONTy4eHus noiaumepa. Kakoe cTpoeHue — CTepeoperyIspHOe UM HEPETYIIIPHOE — UMEET
stot noaumep? OtBer MoTHBHpYIiiTe. Kak ncronb3yercs OyTaaueH-HUTPUIBHBIA KaydyK?

289. VkaxuTe, K KAKOMY BUIY MMOJUMEPOB OTHOCUTCS (HEHOIPOpPMaIbIETHIHAS CMOJIA TI0 MPOUCXOXKICHUIO, XUMUIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIIEHHIO K HarpeBaHHui0. Hanuimmre ypaBHeHNE MOMy4deHHs (heHoI(POpMaTbAeTHIHON
CMOJIBL, YKa)KUTE MOHOMEPBI U METOJ], oTy4eHHs nonumepa. K kakum nonumepam — kapOOLETTHBIM UIIH TETEPOLETHBIM —
oTtHOCHTCS ATOT mosimMmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondpopManbaeruanas cMoa?

290. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJIHATUIECHTEpe(TANIAT M0 IPOUCXOKACHHUIO, XUMUYECKOH MPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOILIEHHIO K HarpeBaHuo. Hamummire ypaBHeHHE MONyYeHUs HONUITUNEHTepedTaNaTa, yKaKITe
MOHOMEPBI X METO]| IOTy4YeHHs noauMepa. imeer i 3ToT noimumep 1uc- u TpaHc-popmer? OtBer MoTHBHpYiiTe. Kak
HCTIONB3YeTCs O3 THIICHTepedTamar?

291. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS HEHMIIOH MO NMPOMCXOXKAEHHIO, XMMUUECKON mpupone, hopme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHHI0. HamumuTe ypaBHEHUE MOTy4eHUs] HEIIIOHA, YKaKUTE MOHOMED U METOJ
noxydeHus moauMepa. K kakiM monmmepam — KapOOIIeITHBIM HITH TeTePOICTTHRIM — OTHOCHTCS 3TOT nonmumep? OTBeT
Motusupyire. Kak ucnonssyercs HelnoH?

292. VYKakuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, IO OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHEHNE MOIyYeHUS HOIUTETPAdTOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxKeT 11 3TOT NOJIUMEp UMETh aTakTuueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs MOMUTETPahTOPITIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIMETAKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKOH MPUpOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHEHHE TTOTydeHUS OIMMETHIMETAaKpHJIaTa, yKaKUTE
MOHOMEp U METOA NoaydeHus nonumepa. K kakuM nonuMepam — aTakTUUECKAM WU U30TAKTHUECKUM — OTHOCUTCS 3TOT Ioaumep?
OtBet MoTuBHpYiiTe. Kak ncrnonb3yercs noruMeTHaMeTakpunaT?

294. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHUJIALETAT IO IIPOUCXOXKICHUIO, XUMHUYECKOH mpupoze, popme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuioo. Hanumure ypaBHeHMe 0-J1y4eHNs] OJMBUHMIIALETATA, YKAXKUTE MOHOMED U
MEeTO[ oIy4eHus nonumepa. Kaxoe crpoeHue — crepeoperyispHOe WK HeperyasipHoe — UMeeT 3ToT nonumep? OTBeT
MoTHBHpyiiTe. Kak ncronb3yercs moauBUHUIALETAT?

295. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS KaIllPOH IO IPOUCXOKACHHIO, XMMUYECKOU mpupose, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiMu MeTomaMu MOXKHO HONy4YHUTh KanpoH? HanummTe ypaBHEHUS TOTydIeHHS
3TOro MOJNUMepa, YKaKuTe MOHOMepHI. K KakiM monumepaM — KapOOIeTHbIM HITH FeTePOIEITHBIM — OTHOCHTCS KarpoH?




296. Ykaxure, K KAKOMY BHJIY IOJUMEPOB OTHOCHTCS PEe3HHA MO MPOHCXOXKACHHUIO, XMMUUECKOH INpu-poje, Gopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarPEBaHUIO. Y KaXKUTE MOHOMED M METOJ MOTy4eHHUs pe3uHbl. UeM pesrHa oTau4yaeTcs oT
300HMTa? Kak ucrone3yroTcest pe3nHa u 300HUT?

297. Kakne pa3HOBHAHOCTH MOJMH30MIpPeHa cymecTByoT? K kakuM BuaaM MOIMMEpPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopme MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio? Hanmummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH MONUH30IPEHA,
yKaxXuTe MoHOMepbl. Kak ncrnosnb3yeTcs MoIuU30Ipen?

298. Uro takoe nonuamuaHele cMoibl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKOH IPUpoe, (hopMe MaKpOMOJIEKy, TI0 OTHOLIEHHUIO K HAaTPEeBAHUIO.
Hanumure ypaBHEHUs MOTy4€HUs MOTHAMHUIHBIX CMOJ, YKaXXHTE MOHOMEPBI. Kak HCIONB3YyIOTCS MONMAaMUHbIE CMOJIBI?

299. Kaxne Bumsr kayuyka cymecTByoT? K kakoMy BHIy IOJMMEPOB OHH OTHOCSTCS ITO HPOUCXOKIACHHIO, XUMUIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIICHHIO K HarpeBaHMi0? Hanmimmte ypaBHEHHSI CHHTE3a Pa3HbIX BUIOB KaydyKa, YKaXKHTE
MoHOMepbI. Kak HCTIONB3YIOTCS 3TU MOIUMEPHI?

300. INepeunciure kKapOOLENHBIE MONUMEPHI, MOIYyYEHHbIE METOJOM ITOJIMMEPH3ALNH, HE CO/IEp)Kalliieé B OCHOBHOM LIeNH
KpaTHBIX cBsA3eil. Hanmmmmre ypaBHEHNS UX MOTyYeHHS, YKaKATE MOHOMEpPEI. Kakne u3 3THX MOoIMMEepoB MOTYT HMETh
aTakTH4eckoe cTpoeHue? OTBET MOTUBHpYIITE.

301. Uro Takoe pH-ungukaropel? Kakue unaukaropsl Bel 3Haere? [IpucyTcTBHE KAKUX MOHOB B PAac-TBOPE MOXKHO
00HAPYKUTH MPH TIOMOIITH HHAUKATOpOB? [IpHBeCTH IPUMEPHL.
302. B nsaTh mpoOupok, copepkamux pacTBopbl ximopunos Harpus, meau (1), 6apus, amomunaus u xe-ne3a (I1I), moGasumu

pactBop KOH. Yka3aTe B KakX UMEHHO ITPOOHUPKAX HAXOASTCS paCTBOPBI 9THX COJIeH, ecii B 1-if mpoOupke BbINai ocagok 0enoro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocajika He 00pa3oBaiock. [Ipy MOMOIIM KAKOTO peareHTa MO>KHO
OIIPEIETNTH COCTAB COAEPKUMOTO 2-if 1 3-1 mpoOupok? OTBET NOATBEPANTH YPABHEHUAMHE PEAKIUH B MOJICKYJIIPHOI 1 HOHHO-
MOJIEKYJIApHOH (opme.

303. B nate npoOupok, copepkaiiux pacTBOPbl XJIOPUIOB KalHs, aMMOHUS, MarHusi, xene3a (I1) u kanbims, po0aBuin
pactBop NaOH. Yka3aThs B KaknX IMEHHO IIPOOHUpPKaX HaXOAATCS JaHHBIE CONM, €CIH B 1-1 IPOOHpPKE BEIMAN 0CaIOK 3eJICHOBATOTO
1BeTa, BO 2-if u 4-if — Gernoro 1BeTa, mpudeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOMH, a B 3-if U 5-if mpoOupkax ocaika He
o0pazoBanoch. Kak MOKHO ONIpeneuTh COCTAaB pacTBOPOB B 3-i 1 5-i mpoOupkax? OTBET NOATBEPANUTH YPaBHEHUSAMH peakuui B
MOJICKYJISIDHON U HOHHO-MOJICKYJIAPHOH (hopMe.

304. Vka3aTh Ba XMMUYECKUX PEaKTUBA, IPU IIOMOIIU KOTOPHIX MOYKHO Pa3iIM4YUTh PACTBOPHI XJIOPU-JOB MAarHusi, KajJbLus U
6apus. Hammucats B MOJEKYIApHON 1 MOHHO-MOJEKYIIPHOH (hopMe ypaBHEHHS PEaKIHi, TPOTEKAIOIINX MEXK Ty 3TUMU PEaKTHBAMH
M KaKIIOU U3 COJICH.

305. IIpn moMomy KakuX XMMHYIECKHX PEaKTHBOB MOXKHO Pa3MYUTh CIETYIOMINE COSAWHECHUS HATpUsA: KapOOHAT, XJIOPHU,
cynbdat, pocdar u ruapoxcu HaTpus. HamrcaTs ypaBHEHNS peakuii B MOJIEKYJIIPHONH ¥ HOHHO-MOJIEKYIISIPHOH (opme.
306. [Tpu moMoIIM KaKOro yHMBEPCAIbHOTO PEaKTHBA MOXKHO ONPENENNUTh, B KAKOW U3 MATH NPOOHPOK HAXOIATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTth ypaBHEHHS PEeaKiMii B MOJICKYJSIPHON ¥ HOHHO-MOJICKYJIIPHOH (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamucars xumudeckue (GopMyInbl BeIecTB, HAXOAAIMUXCA B 3-X Kombax, ecnu: 1) pacTBOpPHI OKPAIIMBAIOT ILTaMs
TOPEJKH B (PMOJIETOBBIH 1[BET; 2) MpH npriinBaHuu pactBopa AgNO3 B obpasiiax u3 1-i u 3-i Koy0 BbIIAT TBOPOXKUCTHIN 0CaT0K
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnernn H2SO4 B oOpasiie u3 3-i KOJIOBI POU3OIILIO
OypHOe BBIJIeNICHHE Ta3000pa3HOTO BEIIECTBA, KOTOpOe BeI3Bao nmomyTHeHHe pactBopa Ca(OH)2. OTBeT noATBEpANTS
YpaBHEHUSAMHU COOTBETCTBYIOIIMX PEAKLUi B MOJIEKYJIIPHOI 1 HMOHHO-MOJIEKYJISIpHON opme.

308. IIpu moMoIM KaKUX KAa4eCTBEHHBIX PEaKIMi MOXXHO Pa3iuuuTh 2 MUHepalbHbIX ymoopenus (NH4)2S04 u KCI? Otser
MOATBEPANTH YPAaBHEHUSIMH COOTBETCTBYIOIINX PEAKIHH B MOJICKYIIPHOH W HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hamnncars xumudeckue (GopMyIibl BELIECTB, HAXOAAMUXCA B 3-X Konbax, ecau: 1) pacTBOp OKpalIMBaeT ILIaMs TOPEIKU B

(uoneToBsIi 1BeT (00pa3ibl U3 KO0 1-i 1 2-if) u skenThIi (00paser u3 3-if Koy1ObI); 2) mpu NpuiInBaHuK pacTBopa AgNO3 B
oOpasrie u3 koaOsr No2 BBIIa TBOPOXKUCTHIN 0cazok Oeroro 1BeTa; 3) npu nobasneHnu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KoJIO BEIMaaet Oenblit ocanok; 4) mpu nodasnernn H2SO4 usmenennit He npoucxoaut. OTBET MOATBEPAUTE YPaBHEHHSIMHI
COOTBETCTBYIOLIMX PEAKIMI B MOJNIEKYJSIPHON M HOHHO-MOJIEKYJISIpHOH hopme.

310. Kak mpu momoniy BoJbl U a30THOM KUCIOTHI Pacro3HaTh YEThIPE MOPOIIKA — COMy, Mel, Cyabdar Hatpus U rurc? OTBeT
MOATBEPANTH YPABHEHUAMH PEAKIUH B MOJICKYJIIPHOI N HOHHO-MOJICKYIISIpHOI (hopme.
311. B ueTbIpex makeTax COAEpXKATCS CIETYIOMIME BEIIECTBA: CyIb(aT almtOMHUHUS, HUTPAT Oapus, XIOPUI aMMOHUS, CYJIbGHUT

HaTpus. Microns3ys pacTBOp MMAPOKCHAA Kalusl U OTKPBITHIH UM CyNb(aT alTtoMUHHS, OOHApYHUTh BCE OCTaJIbHBIE BEIIECTBA.

OTBeT MOATBEPANTE YPAaBHEHUSAMH PEaKUUil B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 mMoxHO pasnuunts: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT U HUTPHUT
kanua? OTBEeT NOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak npu momonu auxpomata kanus K2Cr207 MoxkHO pa3nuuuth: a) cynbgatsl sxenesa (1) u (I1II); 6) HUTpaT u HUTPUT
kanmua? OTBET MOATBEPANTD YPABHEHNSIMH BO3SMOXHBIX OKICIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

314. B Tpex OaHkax 0e3 STHKETOK HAXOMATCS CIECTYIOMIME BEIIecTBAa: Cynab(aT HATpus, Cyab(UT HATpUs, CyIb(UA HATPHUSL.
Kax, Mest B cBoeM pacropskeHUH JIHIIb OJUH PeakTHB (Kakoil?), y3HaTh, I1ie Kakas coib HaxoauTca? Hanucats ypaBHEHUs

PEaKINy MEXIY PEaKTHBOM H KaXKIOW U3 COJel B MOJEKYIIPHOW M HOHHO-MOJIEKYJISIPHOH (opme.

315. Kak npu momomy rugpokcuaa HaTpus, HUTparta cepedpa u xjopuaa 0apus ONpenesuTh, Kakoe U3 ynoOpeHuit — cynbhar
aMMOHUSI, HUTPAT HaTPHsl, XJIOPU aMMOHUS — MPEJICTABISIET OO0 McceryeMblil o0pasen yaoopenusa? OTBeT NOSCHUTh
YPaBHEHHSMH PEaKiuil B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BaBIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcnaa HaTpus, HUTparta cepedpa u KapOoHaTa HATPUS ONPEIETIHTh, Kakoe M3 yIOoOpeHHH —
HHUTPAT KaJIbIus, GochaT aMMOHUS, XIIOPH] KaJIUs — IPEACTaBIsIeT co00i ncciaexyemslil oopasen ynooperus? OTBeT HOACHUTD
YPaBHEHHUSMH PEaKinil B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak npu momory ruipokcuia HaTpHs, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONPEeNiTh, Kakoe M3 yJOOpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kamust, pocdaT KaIus — IpeACTaBIsIeT coboit obpaser ynoopernsa? OTBET NOICHUTH YPaBHEHUSIMHI
peakuuii B MOJNEKyJIIpPHONH 1 HOHHO-MOJIEKYJIIPHOH (popMe ¢ yKa3aHHEM LIBeTa 00pa30BaBIINXCS OCAIKOB.




318. ITpu momMommy KakuX KauyeCTBEHHBIX PEeaKIMil MOXKHO MOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hammcars ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOM M HOHHO-MOJIEKYJISIPHOH (opme.

319. HasBare Hambosee BayKHBIE COJIH JKele3a M yKa3aTh MX MpPAKTHUecKoe 3Ha4deHHe. [Ipu moMoIy Kakux peaxiuii MOXKHO
00HapyXuTh IpucyTcTBHE HOHOB Xkene3a (II) u (II) B pactBope? OTBET MOA-TBEPAUTH YPAaBHEHUAMH PEAKUUIl B MOJICKYJISIPHOH 1
MOHHO-MOJIEKYJISIPHOM (hopMme.

320. [Ipu moMoIM KakKMX KAa4eCTBEHHBIX PEaKIMid MOXXHO MOATBEPIUTH cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHHsI COOTBETCTBYIONIMX PEAKIMIA B MOJICKYJISIPHON ¥ HIOHHO-MOJIEKYJISIPHOH (hopme.

6.2. TeMbl nuCbMEHHBIX padoT

HaummeHnoBaHue 1abopaToOpHBIX paboT

OmnpeeneHne SHTAIBINA peakiuu HeiiTpaau3anu. CKOPOCTh XMMUYECKUX PEAKIUI U XUMHYECKOE PABHOBECHE
Peakunu OKUCIICHUSI-BOCCTAHOBICHUSI

HN3ydeHne CBOWCTB MPEAEbHbIX YIIIEBOI0POI0B

KonTponbsHas paboTta cTyIeHTOB 3a04HOH HOpMBI 00yUEHHUS

KonTponbnas padota (KP) conepkut HHIUBUIYa IbHBIC 3aaHMs.

TpeGoBanus o BeimonHeHH0 KP:

1. KonTponbsHas paboTa cTyJeHTOB 3a09HOH (hopMBI 00yUEeHHUS COCTOUT U3 12 3a7a4, OXBAaTHIBAIOIINX ITOTHBIH KypC JUCIUIIINHEL, U
BBINOJIHSETCS 110 OJJHOMY U3 YKa3aHHbIX BapHaHTOB. BeIOOp BapuaHTa onpenenseTcst ByMs IOCIEAHUMH HU(ppaMu 3a4eTHOM
KHIKKH CTYZEHTA.

2. 3agaun KP n0mKHBI IMETH Te HOMEPA, 10T KOTOPBIMH OHH CTOSIT B TOCOOUH. Y CIIOBHUS 33124 HEOOXOIMMO TTePENMChIBATh
HOJHOCTBIO.

3. PerreHne 3a1a4 JOIDKHO OBITH YETKO 0OOCHOBAHO C UCIOJIb30BaHHEM 3aKOHOB M TIOJIOKEHUI XUMHU.

4. Ilpn HEOOXOIMMOCTH PEIEHHE CIEIYeT MOSICHATD YePTEKOM.

CTtpyKTypa KOHTPOJIBbHOM paboThI:

* TuTynbHBIH THCT

* YcioBusl 3aa4 B COOTBETCTBUM ¢ BapuaHToM KP

* Heob6xoauMele uepTexH, TpauKi ¢ MOSICHEHUSIMU B COOTBETCTBHHU C yCIOBHEM 33a4H
* Perrenns ¢ nosicHeHusIMu

* OtBeT

KoHTposbHast paboTa BBINOJIHSIOTCS CTYACHTOM CaMOCTOSTEIBHO B COOTBETCTBUY C MHUBUIYJIbHBIM 331aHUEM, C ITOJHBIM
yKa3aHHEM Ha THTYJIHOM JICTE (paMHIINK, HIMEHH, OTYECTBA, II0CIIE YETO MEPEAI0TCs B ICKaHAT CBOETO (aKynpTeTa. B nexanare
OHH PETHCTPHUPYIOTCA M IOCTYMHat0T Ha Kadenpy. [1o pesyaprataM npoBepKd KOHTPOIBHOH pabOTHI MPETIOAaBaTellb aeT PELECH3NIO
C 3aKII0YEHHEM, YTO JJaHHas paboTa 3auTeHa WM He 3a4YTeHa. PerieH3us nepefaercs B AeKaHaT U CIIy>KUT OCHOBaHHEM ISt 10ITyCKa
CTYJICHTa K 3a4eTy WU 9K3aMEHy.

IIpumeuanue:

ITepeuenb BapuaHTOB 331aHNIT KOHTPOJIBHOM PabOTHI, METO/IMKA €€ BBIIIOJIHEHHSI U HEOOXO0MMast JINTepaTypa IpUBEACHbI B
METOANYECKUX YKa3aHUSX A1 HalIMCAHHs KOHTPOIbHON paboTsl (JIyranckas, M.A. Xumus [TekcT] : MeToA.yKa3. 10 U3y4. Kypca U
BBII. KOHTP. PabOTHI A7 cTyA. 3a04. opmsr 00y4. / M. A. JIyranckas, O.1O. Illamamosa, C.B. KorapaTosa; HoBodepk. roc. memnop.
akaf., kad. XUMUH U IPUKIL. dKkostoruu. — HoBodepxkacck, 2013.-66 c.-50 3x3.). Kaxslit CTyA€HT BBINONHAET KOHTPOIBHYIO PaboTy
B COOTBETCTBHHM C BAPUAHTOM 33/IaHUsI, ONPEEIIEMOro M0 IBYM IOCIEAHNM HUdpam ero mudpa (HoMep CTyAeHYECKOro ounera u
3a4eTHOM KHIDKKH). Hammpumep, mmdp cryaenta 30512, T.e. mocneanue nudpsl ero 12. CienoBaTenbHO, CTYISHTOM JIOJDKHA OBITH
BBITIOJIHEHA KOHTPOJIbHAs paboTa, BKIIOYAIOIIas 3a/1a41 BapuanTa 12.

6.3. Ilpouenypa oueHnBaHus

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHWMBAHIMA KOMIIETEHIIN

Onenka copMupoBaHHOCTH KomrieTeHIi y ctyaeaToB HUMU JIon'AY u BeIcTaBIIeHHE OIIEHKH MO OTACIHHON TUCIHITTHHE
BEJIETCS CIEeIYIOIIM 00pa3om:

- JUISL CTYZICHTOB 3a04HO# (hOpMBI 00YYEHHsI UTOTOBasi OLICHKA [0 AUCIMIUIMHE BHICTABICTCS M0 S-0aJIbHOM IIKajie B BUAE OLCHKH
«OTJINYHO», «XOPOIIO», KyIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY;




Bricoxkuil ypoBeHb OCBOSHHS KOMIICTEHIINI, HTOTOBAsI OLIEHKA 110 AUCIHUILUINHE KOTINYHOY» MU «3aUTEHO»: ITyOOKO U IPOYHO
YCBOMJI IPOTPaMMHBIIl MaTepHUall, HCYEPIBIBAIOILE, [TOCIECI0BATEIBHO, YETKO M JIOTUYECKH CTPOMHO €ro U3J1aracT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C MPAKTHUKOH, CBOOOIHO CIPABILACTCS € 3aJa4aMH, BOIIPOCAaMH U IPYTHMH BUIaMH IPIMEHEHUS 3HAHUH,

HIpUYEM He 3aTPyJHAETCS C OTBETOM IPHU BUAOM3MEHEHUH 33IaHHH, UCTIOIB3yeT B OTBETE MaTepHall MOHOTpapHIECKOit
JUTEpaTypsl, IPaBUILHO 0OOCHOBBIBAET NIPUHATOE PEIICHNE, BIaJeeT Pa3HOCTOPOHHUMHU HABBIKAMU M IIPHEMaMU BBITTOTHEHUS
HpaKTH4eckux 3a1ad. CHCTEMHO U INITaHOMEPHO pabOTaeT B TEUCHUH CEMECTpa.

IloBBIIIEHHBIN YPOBEHb OCBOEHHUSI KOMIIETEHIIMM, UTOTOBas OLIEHKA 110 JUCLIMIUIMHE «XOPOLIO» UIIH «3aYTEHO»: TBEPAO 3HAET
MaTepHall, FpaMOTHO U IO CYLIECTBY U3J1araeT e€ro, He JOILyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IPABUIIBHO
MPUMEHSET TEOPETUUECKUE MONOKEHNUS MIPU PEILICHUH MPAKTUUECKUX BOIIPOCOB U 3a/1a4, BIaJeeT HEOOX0IUMbIMU HAaBBIKAMU U
MpHUeMaMH UX BRIOTHEHHs. CHCTEMHO W IIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

Iloporoselii ypoBeHb OCBOEHHSI KOMIIETEHIUI, UTOI0OBAasl OLIEHKA 110 AUCUUILINHE «yIOBJIETBOPUTENIBHO» UIIH «3aUTEHO»: UMEET
3HaHMs TOJbKO OCHOBHOI'O MaT€pUalla, HO He YCBOMII €0 JETajIel, 10IyCKaeT HETOYHOCTH, HEJJOCTATOUHO IIPaBUJIbHBIE
(OpMyITUPOBKH, HAPYIIEHHS JIOTHYECKOH TTOCIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO MaTepuaia, HCIIBITHIBACT 3aTPy JHCHUS
TIPH BEIITOJTHEHHUH TIPAKTHYECKUX padoT.

IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHIINH HEe COPMHUPOBAH, HTOTOBAS OI[EHKA MO AUCHUILTHHE «HEYI0BIETBOPUTEIBHOY» UIN
«He3auteHo» (MeHee 60 GayIOB): HE 3HACT 3HAUUTEIILHON YaCTH MPOrPAMMHOT0 MaTepuaa, JOIMycKaeT CyIeCTBEHHbIC OIIHOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSMH BBIITOITHSICT ITpaKTHIecKre padoTrl. Kak mpaBuiio, OlleHKa «HEyIOBIETBOPUTEIHHOY
CTaBUTCS CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOIKUTE 00y4eHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH NHUCIUIIINHE.

Kpurepun orieHkr ypoBHsI c(hOPMHPOBAHHOCTH KOMIETEHIINIT U PUHATHE 3aKIIOYEHHS, YTO JJaHHAsl KOHTPOJIbHAS paboTa 3auTeHa
WITH HE 3a4YTeHa: COOTBETCTBHE COJEP)KaHMs pabOTHI 3a1aHHIO; TPAMOTHOCTH M3JIOKEHMS U Ka9eCTBO 0(OPMIICHHS pabOTEI;
COOTBETCTBHE HOPMATUBHBIM TPEOOBaHUAM; CAMOCTOSATEIFHOCTD BEITOTHEHH PAaOOThL, ITyOHHA MPpopabOTKH MaTepHana;
UCIIOJIb30BaHNE PEKOMEHIOBAHHON M CHIPABOYHON JIMTEPATYPhI; IPABUIBHOCTh BHIOJIHEHHBIX PAaCYETOB U IpadMIecKON 4acTH;
000CHOBaHHOCTH U JOKa3aTEIbHOCTb BHIBOJIOB.

[Tpumep cTpyKTYpHl GOPMHUPOBAHUS OLIEHKH Ja00paTOpHON pabOTHI

HanmenoBanue noxasarens bannsr
WuTtepBan 0auioB 3a MokaszaTemb, OT 5 ITomyuyeno
1. IIpeaBaputenbHas MOATOTOBKAa K J1abopaTopHOU paboTe 1

2. 'paMOTHOCTb M3JIOKEHHS M KauecTBO oopMieHHs paboTel 1

3. CoOTBETCTBHE METOANKH PAaOOTHI CTAHAAPTHON METOJMKE dKCIEepHMeHTa |
4. IlpaBUIBHOCTH BBIMOIHEHHBIX PACUeTOB U rpaduyeckoil JacTu. 1
5. O0O0CHOBAHHOCTb M JOKA3aTEILHOCTh BBEIBOJOB 1

HNTOT'OBAS OLIEHKA, 6ann 5

Kpurepun onenxu: - mabopaTopHasi paboTa CUUTASTCS YCIEIIHO CIAHHOM, €CITH [0 HTOraM OLICHUBAHHS CTYACHT Habpal 5 6amios,
B JKypHaJIe IIperoiaBaTers 110 J1abopaTopHoii paboTe BhICTaBIACTCS OaLT

KonTtponsHas paboTa BEITOIHAIOTCS CTyICHTOM CaMOCTOSTENbHO. [1o pe3ynpraTaM npoBepkr KOHTPOJIBHOM PabOThI MpEeToiaBaTellb
JlaeT peLieH3 o C 3aKII0YeHHeM, YTO JaHHas paboTa 3aYTeHa U He 3a4TeHa.

2. METOJIMYECKUE MATEPHAJIbI, OTTPE/IEJISIIOILME ITPOIEYPbI OLIEHUBAHUS 3HAHWM, YMEHMUIA,
HABBIKOB U (MJIN) OIIBITA JESATEJIBHOCTH, XAPAKTEPU3VIOIIUE STAITbI ®OPMHUPOBAHWS KOMIIETEHI{MI
OOmuii mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMCHHIH, HABBIKOB U (MITH) OIBITA ICATEIBHOCTH, COOTBETCTBHE
HH/IMKATOpaM JOCTHIKCHUsI COOPMUPOBAHHOCTH KOMIIETEHIMI OMpPE/ICNICH B CICAYIOUINX JOKAIBHBIX HOPMATHBHBIX aKTaX:

1. TlonoxxeHue o TeKymiel arrecTanuy 3Hanui odydatomuxcss B HUMU [ITAY (B neiicTBYOMEH pelakiym).

2. [TonoxeHue o MPOMEKYTOUHON aTTeCTaluy 00yUYaIOIMXCs 10 MPOrpaMMaM BBICIIEro 0Opa3oBaHusl (B IEHCTBYIOIIEH peAaKIiN).
JIoKyMeHTBI pa3MelleHbl B CBOOOTHOM JocTyme Ha oduinansHo caiite HUMU JTon['AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuna/ CBeneHbst 00 00pa3oBaTenbHON opranu3anui/JIokanbHbIe HOPMaTHBHEIE aKTHI.

ITpumeuanue:
- KOMIUIEKT OMJICTOB JJIS 3a94eTa M HK3aMeHa. XpaHUTCS B OyMaKHOM BHIE Ha COOTBETCTBYIOIIEeH Kadenpe. [1ouexxuT exeroqaoMy
OOHOBIICHUIO U IIEpeyTBEPKICHUI0. UHCIIO BAPUAHTOB OUIETOB B KOMILIEKTE HE MEHEE YHCIa CTYJeHTOB Ha 3K3aMEHe.

6.4. IlepeueHb BU/I0B OLICHOYHBIX CPEICTB

Ilo nucuunnune Xumus
Otuet no nabopatopusiM pabotam. KoHTponbHas paboTa.
Urorossiit kouTposs (UK) — sx3ameH.




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

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |IIstaunsiHa E.B., Xumust: yaeOHoe TTocoOue IS CTYACHTOB HalPaBICHHS Hosouepxacck, 2016,
Jpososososa T.H., "TexnocdepHas 6e3zomacHocTs" npoduis "Iloxapras http://biblio.dongau.ru/MegaPr
Hsamopa B.B. 6e3omacHOCTh" oNIMI/UserEntry?

Action=Link FindDoc&id=91
52&idb=0

JI1.2 | mmvxosuu E. [ OObmas xumust: y4e0HO- METOAUIECKOoe mocoone Kasanb: U31-Bo Ka3an. yn-Ta,

2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.3 | Cysopos A. B., OOmas XxuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaar,
Huxonbckuii A. b. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. JlonoJHUTENbHAS JINTEPATypa
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBO, ron

JI2.1 |Ianamosa O.1O., Xumusi: COOPHHUK 3184 JUTsI CAMOCTOSITEIIbHOM pabOoThI Hosouepxkacck, 2018,

Hpososo3osa T.H. CTYZICHTOB [BCEX HaIpaBIICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI2.2 | Apososo3osa T.H., Xumust: 1ab0paTOPHBINA MPAKTUKYM JUISL CTYJCHTOB BCEX Hosouepkacck, 2018,
[Manamosa O.10., HanpaBJICHUH http://biblio.dongau.ru/MegaPr
ITarauueiaa E.B. oNIMI/UserEntry?

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

JI2.3 | AmapueB A. U., Xumus : COOPHUK 3a]1a4 ¥ YIPaKHEHHI: yueOHO-METOANYECKOe Hoocubupck:

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

JI2.4 |Ilstaunema E.B. Xumus (crienyanbHbIe pa3elibl): 1abopaTOpHbIH mpakTukym it | HoBouepkacck, 2023,

CTyZeHTOB HanpasieHuit « TexHochepHas 6e30MacHOCTbY, http://biblio.dongau.ru/MegaPr
«HedrerazoBoe nemo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTtonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnasue W3naTenbCcTBO, IO

JI3.1 |HoBouepk. HHX.- XuMHs: METOIMYECKHUE YKa3aHUS 10 MOATOTOBKE K TEKYLIEMY Hosouepxkacck, 2019,

MEJAOp. UH-T KOHTPOJTIO JIJISl CTYICHTOB BCEX HANpaBICHUIN http://biblio.dongau.ru/MegaPr

Jouckoit I'AY ; cocr. oNIMI/UserEntry?

0.10. llanamosa Action=Link FindDoc&id=29
9150&idb=0

JI3.2 | HoBo4epk. HHX.- XuaMUS: METOJ. YKa3aHUs 10 U3Y4. Kypca U BBINOJ. KOHTD. Hosouepkacck, 2023,

MEJAOp. UH-T paboThI I CTYA. 3a04. GopMbl 00y4. Hampasi. "TexnocdepHas | http://biblio.dongau.ru/MegaPr
Houckoit AV ; cocrt.: |6e3zomanocts", "HedTeraszosoe aeno"” oNIMI/UserEntry?
E.B. Ilataunpina, Action=Link FindDoc&id=42
0O.10. lanamosa, 9090&idb=0
N.A. Jlyranckas
7.2. Ilepeyennb pecypcoB HHGOPMAIMOHHO-Te1eKOMMYHMKAIIUOHHOI ceTu "UHTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 Ilepedyenn NporpaMMHOro odecnev4eHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 . AO

«Cod¢rJlaitn Tpeio»




733 Microsoft Teams IMpenocraBnsercs GecriaTHO

7.4 IlepevyeHb UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.4.1 bazer ganabix OO0 Hayunas a1ekTpoHHAs http://elibrary.ru/
OnbInoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOOYJIS)
8.1 2313 CrienianbHOE MOMELICHUE YKOMIUIEKTOBAHO CIIELUATIN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU

CpencTBaMH 00YYEHHs, CIy KaIlluMH JJIsI IPEICTaBICHI HH(OOPMAIIMH OOJBIION ay TUTOPHH:
Habop neMoHcTpamoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarmsaAHBIE TocoOHa — 15
mr.; Paboune mecra ctyneHToB; Pabodee MecTo mperonaBarens.

8.2 2321 CrienanbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUUECKUMHU
CpefcTBaMy 00yUEHHsI, CITyKAIIUMU [T IpeACcTaBIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPALIMOHHOTO 000pyJ0BaHus (IIEPeHOCHOIT): HOyTOyk Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIH — 1 WT.; Y4ueOHO-HAMISIHBIC TOCOOU — 9 mT.;
Jocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermonaBaressl.

8.3 2102 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMI
cpeAcTBaMy 00yUEHHsI, CITy>KAIIUMHU IS PeACTaBICHHUs HH(POPMALUU OOJIBIION Ay JUTOPUH:
Habop nemMoHcTpanmoHHOro 060pynoBaHus (IEPEHOCHON): 9KpaH - | mT., mpoekrop - 1 mrt., HeTOyK
- 1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; Ilnura
HarpesarenbHast ES-HA3040 — 1 wr.; Nazoananuszarop I'’XIT-3M — 1 mwit.; Oruerymurens — 1 mr.;
Benpo xonycnoe — 1 mt.; JlabopaTopnas mocyna; PacTBopsl peakTHBOB, HEOOXOAMMBIX ISt
BBITTOJTHEHHUS JIADOPATOPHBIX paboT; ANTedka ¢ MeauKaMeHTaMu — | mT.; Mebenb naboparopHasi;
Jlocka MarHuTHO-MapkepHas - lmr.; CymmnbHbli mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - lmT.; MydenbHas neys - 2 mT.; JJocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IpernojaBaTess.

8.4 2305 INomeleHne YKOMIUIEKTOBAHO CIICIUATN3UPOBAHHON MEOEIIBIO M TEXHUYECKUMU CPEICTBAMU
00y4eHUsI, CITyKaIUMHI JJIs IPEACTaBICHIS HH(GOPMAIINK U OCHAIIEHO KOMITBIOTEPHOH TEXHUKOM C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTi «IHTepHeT» U 00ecrneueHneM JOCTyIIa B AIICKTPOHHYIO
nHpopMannonHo-o0pazoBarenbHyto cpeny HUMU Houckoit FAY: Kommeiotepsl Mapok: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubnmoreka;

Cromnsl komnbloTepHble — 6 T.; Cron-tym6a — 5 mt.; Crymbst — 16 mr.; TemaTHueckue IIaKaThl
—5mr.; Jlocka—1mT.; Pabouue mecra cryneHTo; Pabouee MecTo mpernonaBaTens.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JTUCHUIIIIMHBI (MOAY JIS)

1. Metomudeckre peKOMEHIAINH TT0 OPTaHU3aIMH CAMOCTOSTENbHOM paboThl oOy4aromuxcst B HUMU ITAY [DneKTpoHHBI#H
pecypc] : (BBen. B neficTBre npukasoM aupekropa Nel06 ot 19 utons 2015t.) / HoBouepk. umk.-menuop. uH-T JoHckoi AV .-
OnexrpoH. AaH.- HoBouepxkacck, 2015.

2. Tlonoxxenue o Tekyuei arrecranuu oOyyatomuxcs B HUMU ATAY [DnexrponHslii pecype] (BBeneHO B JieiicTBUE PUKA30M
mupekropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nax.-menuop. uH-T JloHcko# ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.-
Pexxum moctyma: http://www.ngma.su - 20.08.2016.

3. TunoBble POPMBI TUTYJIBHBIX JIUCTOB TEKCTOBOM JOKYMEHTAIIUH, BBITOTHIEMOM CTyJleHTaMH B y4eOHOM Tpoliecce
[Dnexrponnsiit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexum goctyna:
http://www.ngma.su

4. ITonoxxenue o (hOHAE OIEHOYHBIX CPEACTB [DNEKTPOHHBIH pecypc] : (mpuHATO pemreHneM YueHoro coeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. uxk.-menuop. uH-T JJoHckoit 'AY.-Onekrpon.aan.- HoBouepkacck, 2014.- Pexxum nocryma:
http://www.ngma.su

5. TlonoxkeHue 0 MPOMEKYTOUHOM aTTECTAMU OOYIAIONIMXCS TI0 TIPOTrpaMMaM BBICIIET0 00pa3oBaHus [ DJIEKTPOHHEIH pecypc]
(BBeneHo B neiictBue npukasom gupexropa HUMMU Jlonckoit TAY Ne3-OJ1 ot 18 sHBapst 2018 1.) / HoBouepk. HHX.-MeNHOp. UH-T
Honckoit AV .-Dnexrpon. nan. - HoBouepkacck, 2018.

6. [Tataumeia, E.B. Xumust: yaeOHoe mocobue i cTyaeHToB HanpasineHus "TexHochepHas 6e3omacHocTh" ipoduits "TloxapHas
6e3omacuocts" / E. B. ITarauisiaa, T. . [IpoBoBo3osa, B. B. Iamropa ; HoBouepk.umxk.-menuop. uH-T JJTAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XuMus:Kypc JSKIUi Ui CTyAeHTOB HanpasieHus "TexHochepHas 6e30macHOCTh"

/ A. A. Jlyranckas, E. B. Ilarauneiaa ; HoBowepk. nmx.-memuop. uH-T JITAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. lpoBoBo3oBa, T.M. Xumus: 1abopaTOpHbIH NpaKTHKyM AT CTyAEHTOB Bcex Hampasienuii / T. 1.JlpoBoBo3oBa, O. IO.
[anammoga, E. B. ITataunsiHa ; HoBodepk. uHxk.-menuop. uH-T JloHckoit [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. anamoa, O.10. Xumus [Dnekrponnsiii pecypc] :COOpHUK 3a1a4 sl CAMOCTOSTENEHOM PabOTHI CTYACHTOB (BCEX
Hanpasinenuit) / O.10. [llanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nnx.-menuop. uH-T JJTAY. Hoouepkacck, 2018. —
http://www.ngma.su
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