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

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 22
caMocCTOsTebHas paboTa 185
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp

(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 16 2/6
Bun 3anaruit vo | PO | VI PII

Jlekuuun 10 (10 |10 |10
JlaboparopHsbie 6 6 6 6
IIpakruueckue 6 6 6 6
Wroro ayn. 22 (22 (22 |22
KonrakrHas padora |22 |22 (22 (22
Cawm. pabota 185 | 185 | 185 [ 185
UYacel Ha KOHTPOIIb 9 9 9 9
HUroro 216 (216 216 | 216

Bunbt KOHTPOJIA B CEMECTpax:

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 JI2.4 J12.5
BOTPOCAaX, HO HE PACCMOTPEHHBIX OIlK-1.2 JI2.6J13.1
B XOJI€ ayIMTOPHBIX U OIIK-1.4 JI3.2J13.3
MIPAKTUYECKUX 3aHATUH 91
/Cp/
Paznen 2. CTpoenue aToma.
Ilepnonnyeckas cucrema
syemenToB J[.U.MenneseeBa
2.1 Crpoenue atoma. CoBpeMeHHast 2 1 OIIK-4.1 JI.1J12.1 0
MO/IEJIb COCTOSIHHSI SJICKTPOHA B OIIK-4.2 J2.2J12.3
aToMe. DJIEKTPOHHbBIE 000JIOUKH B OIlK-4.3 J12.4
atome. KBaHTOBBIE HHCTA. OIIK-1.1 JI2.6J13.1
Hpunnun [aynu. [pasuio XyHaa. OIIK-1.2 JI3.2J13.3
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 JI1.1J12.1 0
MIPaKTHYECKUM, JTAOOPATOPHBIM OIIK-4.2 J2.2J12.3
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 J12.4
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 21
Paznen 3. Xumuueckasi cB3b U
CTpOeHHe MOJIEKYJI
3.1 XuMuyeckast CBA3b U CTPOECHUE 2 1 OIIK-4.1 JI.1J12.1 0
MOJICKY L. OIlK-4.2 J2.2J12.3
THITBI XUMUYECKOM CBSI3H: OIIK-4.3 J2.4
KOBaJICHTHAsl, HOHHAS, OIIK-1.1 JI2.6J13.1
BOJIOPOJIHASI, METAJITUUECKAs. OIIK-1.2 JI3.2 JI3.3
Crpoenue monexyJ. BiusHue Tumna OIIK-1.4 21
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BELIECTB.
/J1ex/




32 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.4
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
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 J1.1J12.1
MPOLIECCOB. XUMUYECKast OIIK-4.2 J2.2J12.3
KUHETUKa DHEPreTU4ecKue OIIK-4.3 J12.4
3¢ EKTHI XUMUYECKUX PEAKIIHH. OIIK-1.1 JI2.6J13.1
BuyTpennss sueprust u OIIK-1.2 JI3.2J13.3
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.1J12.1
peaKiuy HeHTpamu3aluu OIIK-4.2 J2.2J12.3
2.CKOpOCTh XUMHYECKUX peaKLuil OIIK-4.3 J12.4
W XUMHUYECKOE PaBHOBECHE OIIK-1.1 JI2.6J13.1

/J1a6/ OIIK-1.2 JI3.2J13.3
OIIK-1.4 31

4.3 DHepreTuka XUMHYECKUX 1 OIIK-4.1 JIL.1J12.1
npoueccoB. Pacyer sHTaNBINN OIlK-4.2 J2.2J12.3
XUMHUYECKUX PEaKIUi. OIIK-4.3 J12.4

OIIK-1.1 JI2.6J13.1
Mp/ OIIK-1.2 JI3.2J13.3
OIIK-1.4 31

4.4 TOJITOTOBKA K JIEKIIUOHHBIM, 15 OIlK-4.1 JIL.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATHSM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.4
CHUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.6J13.1

OIIK-1.2 JI3.2J13.3
OIIK-1.4 31
Pa3zpea 5. O0mas
XapaKTepHCTHKA PAacTBOPOB

5.1 OO0mast xapakTepuCcTHKA 2 OIIK-4.1 JIT.1J12.1
PacTBOPOB. OIIK-4.2 J2.2J12.3
CriocoObI BEIpa)KEHHSI COCTaBa OIlK-4.3 J12.4
pactBopoB. PUBUKO-XUMHUYECKHE OIIK-1.1 JI2.6J13.1
CBOIICTBa pacTBOPOB HE OIIK-1.2 JI3.2J13.3
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 JIL.1JI2.1
pactBopoB. Pacyer koHIIEHTpauu OIIK-4.2 JI2.2J12.3
pacTBOpOB. OIlK-4.3 J12.4

CBolicTBa pacTBOPOB (perieHne OIIK-1.1 J12.6J13.1
CUTYallMOHHBIX 3a]1a4). OIIK-1.2 JI3.2 JI3.3
/Mp/ OIIK-1.4 31




5.3 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.4
CUTYaLlMOHHBIX 33124 OIIK-1.1 JI2.6J13.1

OIIK-1.2 JI3.2J13.3
/Cp/ OIIK-1.4 31
Pa3znes 6. PacTtBopsl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOIUTOB. 1 OIlK-4.1 JIL.1J12.1
DneKTpoNuTHYeCKas OIlK-4.2 J2.2J12.3
muccormanys. Kimaccudukarus OIlK-4.3 J12.4
3JIEKTPOTUTOB. Teopus CUIBbHBIX OIIK-1.1 JI2.6J13.1
9JIEKTPOIUTOB. 3aKOH pa30aBIeHUs OIIK-1.2 JI3.2J13.3
OctBanpna. ['maponus coneit OIIK-1.4 21

/JTex/

6.2 MOJITOTOBKA K JIEKIMOHHBIM, 15 OIIK-4.1 JIT.1J12.1
MIPaKTHYECKUM, TaOOpaTOPHBIM OIIK-4.2 J2.2J12.3
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-4.3 J2.4
CUTYallMOHHBIX 33124 OIIK-1.1 JI2.6J13.1

/Cp/ OIIK-1.2 JI3.2J13.3
OIIK-1.4 21

Pazgen 7. lucniepcHbie CHCTEMBI

U KOJIOMHbIE PACTBOPHI

7.1 MOJITOTOBKA K JIEKIMOHHBIM, 20 OIIK-4.1 JI1.1J12.1
MIPAKTHYECKUM, JTA0OPATOPHBIM OIIK-4.2 J2.2J12.3
3aHATHUSM, PELICHUE TUTIOBBIX OIIK-4.3 J2.4
CUTYallMOHHBIX 33124 OIIK-1.1 JI2.6J13.1

OIIK-1.2 JI3.2J13.3
/Cp/ OIIK-1.4 21
Pazgen 8. OkuciaureIbHO-
BOCCTAHOBHMTE/IbHbIE PeaAKIUH.
OCHOBBI 3J1eKTPOXUMHHU

8.1 OCHOBBI JIEKTPOXUMUH. 2 OIIK-4.1 JIT.1J12.1
CraHnapTHbIE SJIEKTPOIHBIC OIIK-4.2 J2.2J12.3
MOTEHIIUAJIbI METAJLJIOB. OIIK-4.3 J2.4
DNEKTPOXUMHYECKUH psif OIIK-1.1 JI2.6J13.1
HaINPsHKEHUN METaIJIOB. OIIK-1.2 JI3.2J13.3
TanpBaHUYECKUE SIIEMEHTHI. OIlK-1.4 21
DJeKTPOoJIN3 PacIuIaBOB U
PacTBOpOB.

/JTex/

8.2 OCHOBBI DJIEKTPOXUMHUH. 1 OIlK-4.1 JIL.1J12.1
CocraBiieHHEe OKHUCIUTEIBHO- OIIK-4.2 J2.2J12.3
BOCCTaHOBUTEIBHBIX OIIK-4.3 J2.4
peaxuunii. DNeKTPoIn3 PaciiaBoB OIIK-1.1 J12.6J13.1
U PacTBOPOB OIIK-1.2 JI3.2J13.3

Mp/ OIIK-1.4 21

8.3 Peakiun oxucienus- 2 OIIK-4.1 JIL.1J12.1

BoccTaHOBJIeHus /J1ab/ OIlK-4.2 J2.2J12.3
OIIK-4.3 2.4
OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 21

8.4 OCBOCHHUE Pa3/IeNoB, TEM, 15 OIIK-4.1 JI1.1J12.1
OTPaXKCHHBIX B MPOTrpaMMe Kypca OIIK-4.2 J2.2J12.3
M SK3aMEHAIMOHHBIX BOMPOCaX, HO OIIK-4.3 J2.4
HE PACCMOTPEHHBIX B X0/1€ OIIK-1.1 J12.6J13.1
ayJUTOPHBIX U MPAKTUUE-CKUX OIIK-1.2 JI3.2J13.3
3aHATHI; COCTaBJICHUE OIIK-1.4 21

JUTEpaTypHBIX 0030POB; pEIICHUE
THUIOBBLIX CUTYAlITHOHHBIX
3amay /Cp/

Paznen 9. Koppo3usi MeTanioB




9.1 Koppo3us meTaioB B KUCIOU U 1 OIIK-4.1 J1.1J12.1
HenTpanbHOM cpene. CocraBneHHe OIIK-4.2 J2.2J12.3
3JIEKTPO-XUMUYECKUX MTPOLIECCOB, OIlK-4.3 J12.4
NIPOTEKAIOUINX IPU TIOBPEKIECHUU OIIK-1.1 JI2.6J13.1
KaTOIHBIX U @HOAHBIX MOKPBITHH. OIIK-1.2 JI3.2 JI3.3

Mp/ OIIK-1.4 31

9.2 MOATOTOBKA K JICKLIMOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MIPaKTUIECKNM, TaOOPaTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHUM, PELIEHUE TUTIOBBIX OIIK-4.3 2.4
CUTYaIMOHHBIX 33a1a4 /Cp/ OIIK-1.1 J12.6J13.1

OIIK-1.2 JI3.2J13.3
OIIK-1.4 21
Paznen 10. Ctpoenue
OPraHHYeCcKHX COeIMHEeHUI.
IIpenesabHbIe YI1€BOAOPOIbI

10.1 1. Teopust XMMUYECKOTO CTPOEHUS 2 OIIK-4.1 JI1.1J12.1
OpPraHUYECKUX COeIMHEHUI. OIIK-4.2 J2.2J12.3
DNEKTPOHHOE U OIlK-4.3 JI2.6J13.1
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-1.1 JI3.2J13.3
OpPraHUYECKUX COEAUHEHUH. OIIK-1.2 €|
[IpenenbHble YIIEBOAOPOIBL. OIIK-1.4
Crpoenue. M3omepus. CBoiicTa.

IIpumeHnenue.
/JTex/

10.2 W3ydenue cBOUCTB NpeIEIIbHBIX 2 OIIK-4.1 J1.1J12.1

yriieBoxopooB /J1a6/ OIIK-4.2 JI2.2J12.3
OIIK-4.3 2.4
OIIK-1.1 J12.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 91
10.3 MOATOTOBKA K JICKLIMOHHBIM, 10 OIIK-4.1 JI1.1J12.1
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHUSM, PELIEHUE TUTIOBBIX OIIK-4.3 JI2.6J13.1
CUTYaIMOHHBIX 33a1a4 /Cp/ OIIK-1.1 JI3.2 JI3.3
OIIK-1.2 31
OIIK-1.4

Paznen 11. HenpenebHble

YIJ1€BOAOPOABI

11.1 Anxensl, ankuHbl. M3omepust. 1 OIlK-4.1 JIT.1J12.1
XapakrepHble XUMHUYECKHE OIIK-4.2 J2.2J12.3
peaxuumu. /TIp/ OIlK-4.3 2.4

OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 31

11.2 TIOJITOTOBKA K JIEKITUOHHBIM, 10 OIlK-4.1 JIT.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUSAM, PELICHNE TUIIOBBIX OIIK-4.3 JI2.6J13.1
CHUTYaIOHHBIX 3a71a4 /Cp/ OIIK-1.1 JI3.2J13.3

OIIK-1.2 21
OIIK-1.4
Paznen 12. CnupThl, aabaeruabl
U KETOHbI, KAPOOHOBbIE
KHCJIOTBI
12.1 CrupTsl, anbAETUIB U KETOHBI, 1 OIlK-4.1 JIL.1J12.1
KapOOHOBBIE KUCITOTHI. OIIK-4.2 J2.2J12.3
XapakrepHble XUMU- OIIK-4.3 J2.4
YECKHE PeaKLUu. OIIK-1.1 J12.6J13.1
Mp/ OIIK-1.2 JI3.2J13.3
OIIK-1.4 21
12.2 MOJITOTOBKA K JIEKIIMOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHUSM, PELIEHUE TUTIOBBIX OIIK-4.3 J12.4 J12.5
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 21




Paznen 13. Apomarunyeckue

YIJIEBOTOPOIBI

13.1 W3Y4YECHHE TEOPETHUECKOTO 2 10 OIIK-4.1 JIL.1J12.1 0
MaTepuala, MOJroToBKa K OIIK-4.2 JI2.2J12.3
JIEKIIMOHHBIM, IPAKTUYECKUM, OIIK-4.3 J12.4 J12.5
1a00PATOPHBIM 3aHATHM, OIIK-1.1 JI2.6J13.1
peLIeHNE TUIIOBBIX CUTYalluOHHBIX OIIK-1.2 JI3.2J13.3
3amaua /Cp/ OIIK-1.4

Pa3znen 14. CioxHble 3puphbl,
JKUPBI. YTJ1eBOIbI

14.1 MOJTOTOBKA K JICKIIMOHHBIM, 2 10 OIIK-4.1 JI1.1J12.1 0
MIPaKTUIECKNM, TaOOPaTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHAM, PELIEHUE TUIIOBBIX OIIK-4.3 J12.4 J12.5
CUTYallMOHHBIX 3a7au /Cp/ OIIK-1.1 JI12.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 31
Pazpnea 15. beaku. ITonumepst
15.1 MOJITOTOBKA K JIEKIIMOHHBIM, 2 5 OIIK-4.1 JIT.1J12.1 0
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 J12.2712.3
3aHITHSM, PEIICHUE TUITOBBIX OIlK-4.3 J12.4 J12.5
CHUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 91

Paznen 16. Konrpoin

16.1 IloxnroroBka k sk3amMeHy /DK3ameH/ 2 9 OIIK-4.1 JI1.1J12.1 0
OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.4 J12.5

OIIK-1.1 J12.6J13.1
OIIK-1.2 JI3.2J13.3
OIIK-1.4 91

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpO/IbHBIE BOIPOCHI U 32JaAHUS

HaunmMenoBanue 1a60paTopHBIX paboT

OnpezeneHye 3HTAIbINY peakuy HelTpanu3anuu. CKOpoCTh XUMUYECKUX PEaKLUil 1 XUMUYECKOE PABHOBECUE
Peaxiiu okucCIeHHA-BOCCTaHOBICHUS
HW3ydyenue cBOICTB NpeenabHBIX YIIEBOJOPOIOB

Bomnpocs! 11 mpoBeeHus TPOMEXKYTOUHOM aTTecTaluu B popme sx3ameHa (1 cemectp):

L. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAaHEHUS MAacChl U SHEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHHH, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH OOBEMHBIX OTHOIICHHUH, 3aKOH ABOTaJpo U €r0 CIEACTBHUSI. MeTOabl OImpene/IeHus
MOJIEKYJIAPHBIX MaCcC Ia30B.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema /1. M. Menneneesa. Ilepuoasl, rpynisl U MOArPYIIILl NEPUOJUUECKOM
cucteMbl. CBsI3b CTPOCHHS aTOMA C TTOJIOKEHUEM 3JIEMCHTOB B IEPHOANIECKOH CHCTEME.

4 Crpoenue aroma. Iloctynarer bopa.

5 KBanTOBBIC UHCIa, UX QU3HIECKUH CMBICII.

6. OnekTpoHHAast opOUTaNb U «KBaHTOBas suerka». [Ipuarun [laymm. [Tpasumo XyHna.

7 CemelicTBa s-, p-, d- u f- 277eMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DIEKTPOHHBIE (POPMYIBI HIEMEHTOB.

8 3aBHCHMOCTb CBOHCTB aTOMOB OT CTPOEHHMS MX 3JIEKTPOHHBIX 000I04YeK. DHEPryusi HOHU3ALMU U CPOJCTBO aToMa K

JJIEKTPOHY.

9. THIIBI XUMUYECKON CBSI3HM, UX OCOOCHHOCTH.

10. XuMuueckast CB3b U €€ OCHOBHBIE XapaKTEPHUCTUKH.

11. KoBanentHas xuMudeckas CBs3b, €€ pa3HOBUIHOCTH. MeTOl BAJICHTHBIX CBSI3EH.
12. Crioco0b1 00pa30BaHusi KOBaJCHTHONH XMMHUYECKOH CBSI3H.

13. I'ubpuanzanust aTOMHBIX DJEKTPOHHBIX OopOuTaneil u e€ BUABIL.

14. [TonsipHOCTh XUMUYECKOH CBSI3U. DIIEKTPUYECKHA MOMEHT JHUIOJS MOJIECKYJIBI.
15. Wonnas cBs3pb, €é ocobennoctu. CTereHh HOHHOCTH CBSI3H.

16. BopoponHas cBsi3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

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

18. BHYTpeHHSIs SHEPTHS W SHTANBIH. JHepreTrHueckne d(Q(GEeKTbl XUMUISCKUX MPOLIECCOB.

19. Maxpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BeposSTHOCTb COCTOSHUS CUCTEMBI U SHTPOIHUS.




20.

21. Xumudeckass KMHeTHKa. CKOPOCTb XMMHYECKHX Peakluil B TOMOTEHHOI M T€TepPOreHHOI CHCTEME.

22. BrimstHIEe IPHPOABI pearnpyromnX BEemIeCTB U TEMIIEPAaTyphl Ha CKOPOCTh XUMHYIECKOH DPEaKIiH.

23. BiusHue xatanu3aTopa Ha CKOPOCTh XUMHMUYECKOH peakuuu. MeXaHu3M JelCTBUs KaTaau3aTropa.

24, OO0paTtuMble 1 HEOOpaTHUMble XUMHUECKHE PEaKuuu. XUMHUYECKOe PaBHOBECHE.

25. Cwmemienue xumuueckoro pasHoBecusi. [Ipunnun Jle larense.

26. Bopna, e€¢ ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOManbHbBIE CBOMCTBA BOJBI, UX MPUYHMHA U POJIb B IPUPOJE.

28. PactBopsl. I'mapatnas Teopus J.1. Menaeneesa. Termnossie 3 dekTsl pacTBOPEHUSI.

29. PacTBOPHMOCTD TBEPIBIX BEIIECTB B JKUAKOCTSX.

30. PacTBOpUMOCTB Ta30B B KHMIKOCTSIX.

31. KonuenTpanus pactBopos, €€ BUABL.

32. OcMoc, 0OCMOTHYECKOE AaBIICHUE pacTBOpPOB. 3akoH BanTt — ['odda 11t pacTBOPOB HEINEKTPOIUTOB U 3ICKTPOIIHTOB.
33. INonmkeHne DaBiIeHNs HACHIIIEHHOTO Tapa pacTBOPHUTEINS HAJ pacTBOPOM. 3akoH Payist miis pacTBOpOB HEINEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBeIlIeHNE TeMMepaTyphbl KUIIEHNUS PAacTBOPOB. 3akoH Payns 1 pacTBOPOB HEIIEKTPOIUTOB U 3NEKTPOIUTOB.
35. INonmwkeHne TeMnepaTypsl KpUCTAIIH3AINH PACTBOpA. 3aKOH Payist Ui pacTBOPOB HEINEKTPOIUTOB M AIIEKTPOIIHTOB.
36. Teopus >MEKTPOIUTUUECKON TUCCOLAIIUY.

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

38. CnaOble 3JICKTPOJIUTHI, UX AUCCONMAIMA. 3aKkoH pazbaBieHuss OcTBabaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOLUANMS. AKTUBHOCTH HMOHOB.

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

41. OnekTponuTUyeckas Auccouuanus Bojsl. HelTpanbHble, KUCIIbIE U IMIENOYHBIE PACTBOPHI.

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

43. I'mpponus, ero KONMYECTBEHHBIE XapaKTEPUCTUKA. 3aBHCHMOCTH THIPOIN3a OT KOHIICHTPAMU M TEMIEPaTypsl pacTBOpa.
44. I'uaponus coneit u ero BubI (Ha MpUMEpe YpaBHEHUH TMAPOIN3a COOTBETCTBYIOIUX COJIEH).

45. JlucrepcHble CHCTEMBI, UX KIaCCH(UKALHs 110 arperaTHOMY COCTOSTHHIO (a3.

46. JlucniepcHBIE CHCTEMBI, MX KIaCCH(HUKAIMSA TI0 CTENICHN JUCIepCHOCTH. CBOOOIHO- M CBSA3HOIHCIICPCHBIE CHCTEMBI.
47. YCcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3AUH AUCTIEPCHBIX CUCTEM.

48. CopOrivst 1 €€ BHIIBI.

49. Komnonnnsie pactBopsl. CTpoeHUE KOJJIOUTHOW MUIIEIUIBI.

50. Koarynsamus KOJUIOMIHEIX pPacTBOPOB M (haKTOPHI, €€ BBRI3BIBAIOIIHUE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUI.

52. Peaxuyu oxucnenus. BaxHeimme BOCCTaHOBUTEIH.

53. Peaxuun BoccraHoBneHuUs. BaxHeHne OKUCIUTEIN.

54. OKHCIUTETLHO-BOCCTAHOBHUTENBHAS TBONCTBEHHOCTD.

55. ONEeKTPOXUMUYECKUE CUCTEMBI. DNEKTPOAHBIE TOTEHIMANB] U Pl HANPSKEHUH METallIoB.

56. [onsaTHe XUMHUYECKO# HACHTUPUKAMKY. KadyecTBEeHHbIE peaKkiuy Ha MOHBI.

57. KommnekcHele coequnenus. Teopus crpoenust Bepaepa. Homenknarypa. IlepBuuHas 1 BTOpu4Has AUCCOLUALIUS.
58. Koppo3us MeTaioB U ee BUABI.

59. MeTo/pb! 3alIUTHI OT KOPPO3HH METAIIOB.

60. OcCo0OeHHOCTH CBOMCTB aToMa yTiepoa B OPTaHHYECKUX COSTUHEHHIX

61. Xapakrep XUMHUYECKHX CBs3el M BaJCHTHOCTH YIJIEpOJa B OPTAaHHMUYECKUX COEAMHEHUSX

62. Teopust ctpoeHus opraHnyeckux coeauHeHudt A.M. bytneposa

63. Baxxnelnye noHATHS OpraHUYECKOH XUMHUU

64. SBnenune uzomepuu

65. T'omonornueckuit psa. 'omonoru

66. YTIeBoIopoIHbIE PaHKAIIbI

67. Krnaccudukaryst opraHIIeckux COoeITMHEHUH

68. IMpupona ¥ THIBI XUMHUYECKUX CBA3EH B OPraHMUECKUX COEAMHEHHUSIX

69. Tumel XUMHUECKUX CBA3€il B OpraHMYecKUX coeluHeHHUsX. OCHOBHBIE THIbl XMMUYECKUX PEAKIUN B OpraHUYECKOil
XUMHH

70. AnxaHbI (TIpeeNbHBIC WM HACHIIIEHHBIE YITIeBOIOPOAbl, Mapadunsl). HomenkiaTtypa, gusndeckue, XuMudeckue
cBoiictBa. [lonyuenue, npumenenue. L{uknoankans

71. AnkeHsl (3THIICHOBBIE yriieBofopoasl). HomeHnknarypa, usndeckue, xuMuueckue cBoiictsa. Ilomydenune, npumMeHeHHe.
72. ANKuHBI (alleTHICHOBEIE yriieBoaoponasl). HoMmeHnkmaTypa, ¢pusndeckne, XuMudeckie cBoicTsa. [lomydenue,
HIpUMEHCHHE.

73. JlneHoBbIe yrieBoopoab! (aJIKaAUCHBI)

74. Apomarndeckue yriaeBomoponabl. HoMmeHknaTypa, ¢pusndeckie, XaMUUecKue cBoiicTBa. [loydeHre, mpuMEHEHHE.
75. Cruptsl. Ilpenensabie MEOTOaToMHBIE cUpTHL. Denonsr. HoMeHkmaTypa, Gpusndeckne, XMMIYECKIE CBOMCTBA.
Ilony4yenue, npuMeHeHue.

76. Anbnernnbl 1 ketoHsl. HoMeHKatypa, gusnueckue, XuMuueckue cBoiicTsa. Ilomydenne, npuMeHeHHe.

77. Kapbonossie kucinotel. HomeHnknarypa, Gusndeckue, XuMAIeckiue cBoiicTBa. [lomydeHue, mpuMeHEHHE.

78. Crnoxusle >pupsl. Homenknatypa, ¢pusudeckue, xumudeckue cBoiictBa. IlomyueHue, npuMeHeHHe.

79. buonornueckn BajkHbIE OpraHuuecKue BelecTBa. JKupel

80. buonornuecku Ba)KHbIE OPraHUYECKUE BELIECTBA. YTIJIEBOAbI

81. A3soTocoaepiKaliue opraHndeckue coequHeHus. beaku

82. [omumepsl. Knaccupukanus. CrocoObl nodydeHUs

HamnpaBieHHOCTH caMOIPOU3BOIBHOTO NMPOTEKAHUS XMMUYECKUX peakiuid. Dueprus ['uboca.




3AJIAHUS JIJI1 KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOU ®OPMbI OBYUEHU S

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIONINX KypC JUCIUILIAHEI, U BEIOIHACTCS 10 OMHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapUAHTOB 3a[JaHUIl KOHTPOJIBHON PabOThI, METOIUKA €€ BBIIIOJHCHUS U HEOOXOAUMAs JINTEPATYPa MPUBEIACHBI B METOTUYESCKUX
YKa3aHHSX U HalTMCaHUs KOHTPOJIbHOM paboThl (Jlyranckas, M.A. Xumus [Teket] : MeToa.yka3. IO H3yd. Kypca | BBII. KOHTP.
paboThl s cTyA. 3a04. Gopmel 00y4. / . A. Jlyranckas, O.10. Hlanamosa, C.B. Konaparosa; HoBodepk. roc. Mmenuop. akaj., kad.
XUMHH 1 TpUKI. 3konorun. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuaHTa onpezaenseTcs nepBoii OykBoi dhamunuu
CTy/ICHTA M TIOCIeTHEeN HU(ppON 3a4eTHON KHIDKKH. Ka)XIIbIil CTYACHT BBIMONHACT KOHTPOJIBHYIO PabOTy B COOTBETCTBHU C
BapHaHTOM 3aJIaHHsI, ONIPECIIIEMOTrO 10 IBYM NOCIEHUM Irdpam ero mudpa (HoMep CTyAeHIecKoro Ouiera u 3a4eTHON
kamKkd). Hampumep, mmdp crynenrta 30512, t.e. mocnegane nudpst ero 12. CaenoBaTensHO, CTYASHTOM JOJDKHA OBITH BRIIOIHEHA
KOHTpOJIbHAs paboTa, BKIIOYAIONIas 3aa4y BapranTa 12 B rabnuie 2.

Ne Bapu-anTta Homepa 3aganmii KOHTPOJIBHOH PaOOTHI
Homepa TeM KOHTPOIBHOH pPabOTHI
1 2 3 4 5 6 7 8 9 10 11

1 11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306

2 2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314

3 7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318

4 16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302

5 18 39 46 71 82 109 138 141 180 182 196
201 237 245 267 300 309

6 4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313

7 1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319

8 5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307

9 19 34 47 78 85 119 121 155 174 186 194
220 231 248 261 287 320

10 17 37 42 63 89 108 127 145 177 187 199
203 236 244 270 298 303

11 9 25 52 68 94 103 124 152 162 181 191
207 239 253 263 284 310

12 3 21 53 73 98 116 130 143 171 184 196
208 223 256 268 290 315

13 14 33 56 76 83 111 135 146 164 187 192
216 229 242 275 291 301

14 20 30 43 80 91 104 140 157 175 182 197
204 225 250 278 286 304

15 6 36 45 65 99 112 126 147 178 188 193
209 230 258 264 293 311

16 13 40 58 70 92 120 131 160 166 183 198
213 232 246 266 299 316

17 8 23 48 75 100 105 136 148 179 185 194
218 234 252 272 288 305

18 12 27 50 79 84 117 128 159 167 189 199
206 226 259 277 294 317

19 10 31 59 66 86 106 137 153 172 186 195
211 235 249 265 297 312

20 15 38 51 69 95 113 132 150 168 190 200
219 238 254 273 295 308

21 5 27 46 64 90 109 130 146 164 182 192
202 224 242 261 290 301

22 14 33 48 74 94 117 139 155 170 188 194
213 227 256 263 281 306

23 3 22 55 77 99 120 122 143 175 183 198
220 232 260 269 291 318

24 12 38 59 63 84 105 137 158 179 185 191
209 236 243 273 282 320

25 19 40 52 71 88 101 124 141 161 181 197
214 240 241 280 288 307

26 7 23 49 62 81 110 127 147 165 186 193

201 221 249 262 293 304
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27

28

29

30

31

32

33

34

35

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

203

207
11
210

215
15
218

204
20
208

211
13
216

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

28
222
34
225
36
228
21
233
25
237
30
223
31
229
37
234
24
238
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

44
251
50
257
51
244
54
250
41
246
53
252
56
255
42
258
57
245
43
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

66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
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

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

112
309
116
313
103
302
111
305
114
303
118
314
102
317
106
310
115
319
119
308
104
311
113
315
107
312
108
316
109
302
115
311
119
301
103
318
101
320
110
307
116
303
120
312
102
315
111
304
117
308
104
305
112
316
113
309
118
317
105
306
107
310
114
313
106
319
108
314

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

150
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166
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177

163

167
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168

178
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176

180

161

166

173

177

163

170

174

178

164
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175
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167

179
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189

184

187
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182

185

183

188
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181

184
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189

187

182
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181

184
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183

185

186

189

183

188

182
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187

184
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185
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186
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199

195

196

191

195

197

192

198

193
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196
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194
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197

195

193
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192
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198
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195
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61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

203
13
209
16
214
20
204

205
215
218
15

206
19

210

216

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

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

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

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

110
304
116
313
105
320
101
305
111
310
118
301
102
306
106
314
117
317
119
307
103
302
112
315
113
319
104
303
114
311
120
308
107
316
115
318
109
312
108
309
106
304
119
310
104
312
111
319
102
301
112
305
117
308
120
320
101
314
108
316
116
302
103
317
113
306
118
303

127

136
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135
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146

150

159

141

151
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144
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183

184

189

185
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186

184
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182

184
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186
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197
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194

196

195

191

196

192

197

195

200

193

199

194

198

192

195

191

200




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
[Iepeuens BOIPOCOB KOHTPOIBHOI PabOTHI
1. Yro Ha3pIBae€TCS DKBHBAJICHTOM 3eMeHTa? UTo Takoe SKBHMBajaeHTHAs mMacca? DKBHBAJICHTHEIH 00beMm? Paccunrarh
9KBUBAJICHTHBIE MACCHI YIJIEPO/1a, UCXO/Is U3 COCTaBa OKCH/A M JUOKCHIA YIJIepo/a.
2. UTto Ha3bpIBaeTCA SKBUBAJICHTOM CIIOXKHOTO BemectBa? Kak ompenensiroTcsi S5KBUBaJICHTHBIE MAcChl OKCHIOB? OCHOBaHHIA?
BeraucnnTs SKBHBaNICHTHBIE Macchl OKcunoB amoMuHus Al1203 u xpoma CrO3, runpokcunoB ammoruss NH4OH u 6apust Ba(OH)2.
3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXHOTO BeulecTBa? Kak ompenensiorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneit?

BprauciuTh SkBHBasIeHTHBIC Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amomununs Al2(SO4)
3 u pocdara kamsimst Ca3(PO4)2.

4. BbIuncINTh PKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHolt
kuciotsl HCL

5. BbIuncinTh aTOMHYIO Maccy JBYXBaJIE€HTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOAOPOJIOM CO-AEpKUT 5,88 %
BOJIOPOJIA.

6. BbIuMCINTG ATOMHYIO MacCy YEeTBIPEXBAICHTHOIO 2JIEMEHTa, 3Has, YTO ero okcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuza ABYXBaJ€HTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO MpPH H.Y.
UeMy paBHBI 5KBHUBAJICHTHBIE MACChl OKCUIA, METaJl1a, aTOMHas Macca Metaa? Kakoii 3to Metamn?

8. Ha pactBopenue 8,43 r meranna morpeboBanocs 7,35 r cepHOi KUCIOTHL. ONpenenuTs 3KBHBATEHTHYI0 Maccy MeTaia
1 00BbEM BBIIEIUBILIETOCS BOAOPOAa (YCIOBUS HOPMATIbHBIE).

9. OmnpenenuTs SKBHBAICHTHYIO Maccy M Ha3BaHUE ABYXBAJEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITECHSIOT M3 PacTBOpa
cepebpstHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTb YKBUBAICHTHYIO Maccy M Ha3BaHME JABYXBaJeHTHOro meraivia, 0,12 r KOTOPOro BBITECHSIOT M3 KHCIOTHI
112 M7 Booposia, U3MEPEHHOTO PU HOPMANIbHBIX YCIOBHUSIX.

11. [Ipu cxxuranuum 0,9 r TpexBaJeHTHOTO MeTaia noixy4eHo 1,7 r ero okcupaa. Onpenenutb aTOMHYIO Maccy MeTajuia u
COCTaBUTbH (POPMYITY €r0 OKCHJIA.

12. CKOJIbKO MOJIeH ¥ DKBHBAJICHTOB COCTABISIOT 342 Kr cynbdara amomunus Al2(S04)3?

13. CdopmynmupoBath 3ak0H ABorajapo u ero cieiactBus. Kakoit o0bem 3anmMaroT 1022 MoJieKysn a30Ta MpH HOPMAaIbHBIX
ycnosuax? Kakyro Maccy UMeeT 3T0 KOJIMUECTBO a30Ta?

14. Uro takoe Moib? CkoJbKo Mouieit comepxkurcs B 1 M3 m000ro ra3a mpu HOPMajibHBIX YCIOBHAX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOpoAy paBHA 8. M3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJa Cepbl?

16. Macca 1 51 KxpUNTOHA NIPU HOPMAJBbHBIX YCIOBUAX paBHa 3,71 r. 3 CKOIBKMX aTOMOB COCTOMT MOJIEKYJa ra3a KpUIITOHA?
17. Kaxkoit 06beM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIluuUCINTE MOJEKYJISPHBIE MacChl 3TUX ra3oB, MX
TUTOTHOCTB TI0 BOJIOPOAY U YHCIIO MOJIEKYJ B | JT KaXKJ10T0 Tasza.

19. CkoJpKO a) MoJei; 0) MOJEKYI BOIOPOAA CONEPKUTCS B 5 M3 3TOTO raza, M3MEpEHHOTO NPH HOPMAJBHBIX yCIOBHAX?
20. Kakoii 06beM npu HOpMaNbHBIX YCIOBHAX 3aHuMaroT: a) 0,1 mone okcuga azora N20; 6) 0,5 sxBuBanenta Bonopoaa H2;
B) 0,3 monb okcuna yriiepoga CO?

21. Kakue BemecTBa Ha3bpIBaIOTCS OKcHaaMu? J[aTh KIACCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U JIaTh CUCTEMATHIECKUE
Ha3BaHUSL.

22. Uro siBisieTcsl BaXKHEHMIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH MpHMephl COOTBETCTBYIOLIMX peakuuil U aaTh
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMAaTHYECKOH HOMEHKIATYPe.

23. Uro sBnseTcs BaKHEHININM IMPU3HAKOM KUCIOTHBIX OKCHIO0B? IIpuBecTH MpUMEphl COOTBETCTBYIOLIMX PEaKUUi U 1aTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

24. B uem ocobeHHOCTh aMpoTepHBIX OKCHI0B? Kakue M3 NpuBEICHHBIX HMXKE OKCHIOB 00JafaroT aM(OTepHBIMH

csoiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTb aM()OTEPHOCTh COOTBETCTBYIONINX THAPOKCHIOB PEAKIIMSIMI M Ha3BaTh
B3aMOJICHCTBYIOIIUE BEIECTBA [T0 CUCTEMaTHIECKOH HOMEHKIATYpe.

25. Kakue BemiecTBa Ha3pIBalOT ocHOBaHMAMHU? Hamucats GopMyIibl THAPOKCHIOB, COOTBETCTBYIOMKX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATUIECKONH HOMEHKIATYPE.

26. C KakiMHU W3 TIEePEedYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBath ruapoxcuy kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hamucath ypaBHEHUs peakUuil U Ha3BaTh B3aUMOCHCTBYIOLIME BEIIECTBA IO CUCTEMAaTHYeCKO HOMEHKIAType.

27. Kakue BemecTBa HasbIBatoTCs KucaoTaMu? UYTO Takoe OCHOBHOCTBH KUCIOTHI? IIpuBECTH ImpUMeEpHI OJHO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HammcaTs peaxiiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTH4YeCKOil HOMEHKIIATYype.

28. C kakumu u3 okcuyioB MgO, CO, Fe203, P205, ZnO moxeT pearupoBaTh cepHas kuciora? Hammcarts
COOTBETCTBYIOIIUE PEAKINH M Ha3BATh B3aMMOCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.
29. Kaxue peakuuu xapakrepHsl i KUcao0T? IIpuBecTu nmpuMepsl TaKUX PEAKLUH sl a30THOM KUCIOTBI U Ha3BaTh BCE

B3aMMOJICHCTBYIOIIUE BEIECTBA [0 CHCTEMATUYECKOH HOMEHKIIATYPE.




30. Kakue u3 mepedncineHHBIX HMXKE KUCIOT MOTYT oOpasoBats kucisie conu: HCIO4, H2SO4, CH3COOH, H3PO4, HCI?
Hammcats opMyJIbl KMCIIBIX COJICH M Ha3BaTh MX 110 CUCTEMAaTHYECKOH HO-MEHKIIATYpE.

31. Kaxue BemecTBa Ha3bIBaroTCs comsiMu? JlaTh KIacCH(QHUKAINIO COJEH, IPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIATYypE.

32. HasBats comu: SnO(NO3)2, CrOHSO4, Zn(HS)2, Ca(HCO3)2, NaH2PO4, Na2HPO4, Cu2(OH)2CO3.

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

34, HazBats comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns comneit, hopMyIIsl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTAENBHO: a) OCHOBHBIC COIM; 0) HOPMAlbHEIE

(cpenHue) conu; B) KACIbIE COJIH; T') IBOMHBIE con; 1) Kpuctayutoruapatel: CaS04+2H20, KHCO3, CuSO4, Na2CO3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwmcats ypaBHeHus peakumii obpazoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3aUMOJCHCTBUS: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KHCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCHJIa U KHCJIOTHI; T) OCHOBAaHHUS U

KHCJIOTBHL.

37. Hanmcats ypaBHeHus peakuuii o6pazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJICHCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;  0) OCHOBaHUS U KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS H
KHCJIOTBI.

38. Harmmcats ypaBHEHHs peaxiui, JIKAIINX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-docdara Ca(H2P0O4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nammodoca (NH4)2HPO4. Hazpate conu, BXOASIINE B COCTAB ATHX yIOOPEHUIA.
39. Hanucate popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanucaTs ypaBHEHUS! peakuuit
B3aUMOJIEHCTBHSA 3TUX KUCIIOT C THAPOKCHOM Kallisl U Ha3BaTh MOJyYEHHBIE CO-JIU [0 CUCTEMATUYECKOH HOMEHKIIATYPE.

40. C kakiMU W3 MIEPEUHCIICHHBIX HIKE BEIIeCTB OyAeT pearupoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUS peakuuil 1 Ha3BaTh MOJyYSHHBIC BEIIECTBA 10 CH-CTEMAaTHUECKOH HOMEHKIAType.

41. KBaHTOBBIC YMCIa NICKTPOHA: 0003HAUYEHUE, IPUHUMAEMBbIC 3HaUCHUS, PU3HUECKUH CMBICI. UTO XapakTepusyeT IIIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTambHOEe kBaHTOBOE umcio? Kak oHO BeIpaxkaercs? UTO 03HAUAET MOHSATHE «IHEPTeTHUECKUE

noypoBHU»? YeMy paBHO MAKCHMAIIBHO BO3MOXKHOE YHCIIO DIIEKTPOHOB Ha KAXIO0M 3 1oaypoBHeii? Kakue hopmbl nMeroT
3JIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe u3 KBaHTOBBIX YHCEI OMpEEISIET OPUCHTAINIO IEKTPOHHOTO 007aka B MpocTpaHCcTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTALUI BO3MOXKHO: a) IS S- JIEKTPOHOB; 0) JUIs p- AIEK-TPOHOB; B) A d- U f- 31eKTpoHOB?
44. CocCTaBUTh AIEKTPOHHYIO (hOPMYJTy 3JIeMeHTa, Ha M-3HEpreTHYecKOM ypOBHE KOTOPOro Haxomurtcst 10 3JeKTpoHOB.

PacriperenuTh BCe AIIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 10 YHEPreTHUESCKIM sSaeiikaM. B kakom meprose, rpyIie 1 HoArpyIIe
HNEPUOJUYECKON CUCTEMBI HAXOJUTCS 3TOT HJIEMEHT?

45. CocCTaBUTh 2JEKTPOHHYIO (OPMYIy dJIeMeHTa, Ha N-9HepreTHYecKOM YPOBHE KOTOPOTO HAaXOAUTCS 12 3IEKTPOHOB.
PacrnipeienuTs Bce IEKTPOHBI aTOMA 3TOT0 AIIEMEHTA 110 YHEPIeTHUECKUM sueiikaM. B kakom neprozae, rpynne 1 HoArpymnme
MIEPHOANIECKON CHCTEMBI HAXOUTCS ITOT dJIEMEHT?

46. CcoopmynupoaTs npasuio ['yaga. Ilouemy Ha mocnemHeM IEKTPOHHOM CIIO€ Y MEIU U XpoMa HaXOAUTCSA TONBKO MO
OJJHOMY S- 3JIEKTPOHY?

47. Kakoe MakcnMaiibHOE YHCIIO 3JIEKTPOHOB MOKET HAXOJWTHCS Ha s-, p-, d- 1 f- mogypoBHax? [Ipu-BecTn mpuMepshL.
48. N300pa3uts cTpoeHUe 3IEKTPOHHBIX 000JIOYEK aTOMOB JKelle3a U KpUITOHA

a) DIEKTPOHHON (HOpMYIIOii;
0) SHEpreTHYECKIMH STUCHKAMH.

49. [Touemy BO BTOpOM IEpHOJIE MEPHOINIECCKON CUCTEMBI HE MOXET OBITh Oosiee BOCHMH 3IeMeHTOB? OOBSCHHUTH 3TO,
UCXOJs U3 CTPOCHUS aTOMOB.

50. W300pa3utk pacrpeaeneHue 3JIeKTPOHOB MO KBAHTOBBIM sSYCHKaM B aTOMax aproHa, Kaublws, docgopa.

S1. Uro Ha3bIBaeTCs HOPMAaJBHBIM HJIM OCHOBHBIM COCTOSIHHEM atoMa? UTo Has3bIBaeTCs ero BO30YKICHHBIM COCTOSHHAEM?
M300pa3uth pacupenencHue IEKTPOHOB M0 KBAHTOBBIM SUEiiKaM B HOpMaJIb-HOM H BO30YKJICHHOM COCTOSTHHHU CEpPBI U XJI0pa.

52. [Mouemy kucnopon U GTOp MPOSBISIOT MOCTOSIHHYIO BaJIEHTHOCTb, a WX aHaimoru B VI u VII rpynnax nepuoanyeckoi

CHCTEMBI Cepa U XJI0p — epeMeHHy10? M1300pa3uTh pacnpeaeeHue 3IEKTPOHOB aTOMOB 9THX 3JIEMEHTOB T10 KBAHTOBBIM slUEHKaM B
HOPMAQJIFHOM U BO30YKIEHHOM COCTOSTHHUSX.

53. CocTaBUTh MOTHBIE 3IEKTPOHHBIE (HOPMYIIBI IIe3Usl, TepPMaHUs, BaHAIUA U AUCTIPO3us. K KakuM 3JIeKTpOHHBIM
ceMeiicTBaM IpUHAATIEKAT ITH HNEMEHTHI?

54. CocCTaBHTh IOJHBIC IEKTPOHHBIE (HOPMYITBI KAIBIHS, MEIH, CBUHIA W IUTyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMeHcTBaM
HpUHAIJIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHsroTcs CBOHCTBA p- 3JIEMEHTOB C YBEJIMUEHUEM 3apsiIOB siJep X aTOMOB: a) B Mpeiesiax JAaHHOro mepuoaa; 0)
B Mpejenax AaHHOH rpynmnsl. OTBET NPOMILTIOCTPHPOBATH IPUMEPAMHU.

56. Kakue smeMeHTHI IepHoINYecKol CHCTEMBI IIPENCTABIAIOT CO00T caMblif aKTHBHBIN METajlUl M CaMBIil aKTHBHBIH
HeMeTan? JlaTh 0OBSICHEHUS U COCTaBUTh MOJHBIE 3JICKTPOHHbIE (POPMYIIBI 3THX 3JIe-MEHTOB.

57. UYro Takoe MOTEHIMAN MOHM3AIMU dneMeHTa? UTo Takoe CpoACTBO K 3MeKTpoHy? Kak M3MEHSIOTCSA 3TH BEIMUYHHBI C
BO3pacTaHHEM 3apsifa siipa 3JEMEHTOB B NpeJesiax: a) IpyImsl; 0) neprona?

58. B geM 0cOOEHHOCTD 3JIEKTPOHHOTO CTPOEHUS JIAHTAaHOMIOB M aKTHHOHMJOB M KaK OHA OTPaXKaeTcs Ha WX XMMUYECKUX
cBOMCTBax?

59. BasieHTHBIE 3JIEKTPOHBI aTOMOB 3JICMEHTOB ONHUCHIBAIOTCS (DOPMYIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH JIEMEHTHI U COCTaBBTE MOJHEIE 3JICKTPOHHEBIE (DOPMYJIIBI HX aTOMOB.

60. B snexTpoHHBIX (hOpMyax aTOMOB YETBIPEX HIIEMEHTOB COACPXKUTCS: a) 9 s- AMeKTpoHOB; 0) 16 p- amexrpoHOB; B) 14 d-
IEKTPOHOB; T) 27 f- anexrpoHOB. COCTAaBUTH MOJIHbIE SIEKTPOHHBIE (POPMYJIBI ATUX DIEMEHTOB U Ha3BaTh HX.

61. Jatp oOmue mpegcTaBIeHNs 0 BOSHUKHOBEHHH XHMUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepHUCTHKaxX. YTO Takoe JIMHA
cBs3M, ee 3Heprus? Uto Takoe BaneHTHbIE yIiibl? [TpuBecTH npuMepsl.

62. CdopMynupoBaTh OCHOBHBIE TIOJIOKEHHUSI MeToa BaneHTHBIX cBs3eil (BC). Onucares ¢ no3uumii Mmetoga BC ctpoenue




monekyn H2 u N2.

63. ITpuBecTH mpuUMepsl MOJEKYN BEILECTB, B KOTOPBIX aTOMBI COEUHSIINCH Obl KOBAJICHTHOM MOJSPHOI U HEMONAPHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. IMpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3AIel IeKTPOHHBIX 001aKkoB. Kakoil yrom Mexmy cBS3SMH B 3TOI
MoJekyJie? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

65. [TpuBecTy nprMep MOJICKYJIbI ¢ Sp2- THOpUIU3AIMEH 3JIEKTPOHHBIX 001akoB. Kakne yriibl Mexay CBA3SIMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAN3aLUel >IeKTPOHHBIX 00sakoB. Kakue yrisl MexIy CBA3SMH B 3TOH
Mornekyne? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETICHH
OKHCIICHHOCTH 3JIEMCHTOB B 3THX COeTUHEHMAX? Kakie THIThI XUMIUECKUX CBS3eH MMEIOT MECTO B MX MOJICKyJIax?

68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBsze
B 3THX MOJIEKyNax?

69. Kakue THITBI XUMIUYECKOH CBA3M MMeEIOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBHPOBATE.
70. Kakne xapakTepHCTHKU HCHONB3YIOT AJsI OLCHKH KOBAJIEHTHOU cBs3u? IIpuBecTH MpHMeEpHI.

71. Hammcats ctpykryphbie ¢hopmyiast HNO3, H2SO3, KMnO4. Yka3arh CTeNEeHH OKUCICHHOCTH 3JIEMEHTOB B 3THX
COSIMHEHUX U 0XapaKTePU30BATh THUITEI XUMUYIECKHX CBSA3EH B 3THX MOJEKYJIaxX.

72. Kak nponcxomur Bo30yxICHNE IEKTPOHOB M THOPHUIAM3AIMS AICKTPOHHBIX opOuTaneii? Buasl rubpuansarmm.
IIpuBecTn npumepsl.

73. Kax obpa3yercs noHHas cBsi3b? Kakue aneMeHTHI criocoOHbI ee 00pa3oBbiBaTh? IIpuBecTH pUMe-pHI.

74. B gem 0cOoOEHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBICHUTH HX Ha IpHMepe oOpa3oBaHus kaTnoHa NH4+.

75. Kak ob6pasyercss xumudeckas CBA3b B KpucTamiaax MeTamtoB? Kak 3aBucAT BaxkHeWmue (u3nueckue cBOWCTBA METALIOB
OT 0COOCHHOCTEH METAJUINYECKOH CBA3N?

76. JlaTh XapakTepucTUKy BOIOpOJHON cBs3u. Kak Bimser obpasoBanue auMepoB Boabl (H20)2 Ha ee ¢usndeckue
cBOMcTBa?

77. Kakue TuIel Xumuyeckoi CBsI3M UMEIOT MecTo B Moiiekynax NH3, CO2, Cl12? N300pa3uts reoMeTpHUECKOe CTPOCHUE
MOJIEKYJI ¥ CXEMBI IIEPEKPBIBAHUS SJICKTPOHHBIX 00JIAKOB.

78. VkazaTh TUIBI XUMHYECKOH CBs3u B Mojekysnax CH4, O2, HCN. IlpuBectu cXeMbl IEPEKPbIBaHUS 3IEKTPOHHBIX
00JIaKOB.

79. M300pa3uTh 3eKTPOHHBIME YpaBHEHHSIMH Tporiecchl oopasoBanus monekya KCI, Na20, Al203. Kakoit tum
XAMHYECKOH CBS3M HMEET MECTO B 3THX COSANHECHUSIX?

80. Uro Takoe OTHOCHTEIbHAS IEKTPOOTPUIATEIHHOCTh 3JIEMCHTA U KaK OHA BIIMACT HA CTENEHb MOJSIPHOCTH CBSI3H aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCIL, HBr u HI nan6onee nonspua?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBIICH Pa3IMYHBIMH BOCCTaHOBUTEsIMU Tipu 298 K:

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

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

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

Ornpenenuth U3MEHEeHre YHTATbINN AH® B KaKJ0M U3 3THX pEaKIHid.

82. Boruucnuts 3HaueHue AH® i mpoTeKaromuX B KUBBIX OPraHU3Max PEaKUUil NPEBpPAILEHUs [NIH0-KO3bL:
a) C6H1206 (k) = 2C2H50H (x) +2CO2 (1)

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

Kakast u3 3THX peaxiuii 1aeT opranu3My OoJbIIe SHEPTHH?

83. TennoBoit a(dekr peaknuu rameHuss U3BECTU

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

paBeH 65,3 x/Ix. CkoJIbKO TEIUIOTHI Bble-IUTCs Ipu ramenuy 100 kr HeralieHoi U3BeCT BOJON?
84. Boccranosnenune nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

PbO2 (x) + H2 (r) = PbO (k) + H20 (r) — 182,8 k{x

OnpenenuTh CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIACIUTCS NPU OKUCIEHUHM 1 M3 aMMuaka, U3MEPEHHOIO NPU HOPMAJIbHBIX YCIOBUSAX, 110 PEAKLUU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasiHoit ra3 mpezcTaBiseT co0oil cMech paBHBIX 00BEMOB BOJOpoAa U okcuaa yriaepoaa (I1). Haiitu konudectso
TEIUTOTHI, BBIJEISIONICHCS pH cxxurannu 1 M3 BoastHoro Ta3a (o CO2 n H20), u3sMepeHHOTO IPHU HOPMAJTBHBIX yCIIOBHUSX.

87. BbramcnnTs, CKOIBKO TEIUIOTHI BBIACIUTCS MPH o0ure 1 kr cynbduna MUHKA 10 PEaKIUH:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2S02 (r), AH° =-943,6 x/Ix

88. Onpenenutb cTanAapTHyIo dHTaIbIHI0 (AH®) obpasoBanus PH3, ucxons u3 ypaBHEHUS:

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

89. Hcxonsa u3 temnoBoro 3¢dexra peakun

3Ca0 (x) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 xllx
onpenennts AH® o6pasoBanus opTodoc-dhaTa KaabIus.

90. Coxoxensl ¢ obpazoBanueMm H20 (r) paBHbIE 00BeMbI Bogopona u anermieHa C2H2, B3ATBIX IpH OJMHAKOBBIX YCIOBHSX.
B kakom ciydae BeigenuTcs 6onplie Temiotel? Bo ckonbko pas?

91. Yto Takoe SHTPONUS U B KAKUX CIMHUILAX OHA BbIpakaeTcs? Kak M3MEHsSETCs SHTPONHMS C BO3PACTAHHEM TEMIIEPaTyphl U
npH (a3oBEIX mepexonax?

92. Uro Takoe u300apHO-U30TEpMUUECKUil moTeHuan (dHeprus ['ub6ca)? Kak ompenensiercss usmeHnenue sneprun [ nd60ca B
pe3yibTaTe XMMUYECKOH Peakiny U Kak OHO BIIMSIET Ha HAIPaBIEHHOCTb PEAKIUH?

93. PaccunTare m3Menenue sHeprun ['m06ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)




U1 yKa3aThb, KaKas peaKius CIocoOHa MMPOTEKATH CaMOIIPOU3BOJILHO.

94, Borunciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M peardpyroNIMX BEIIECTB U ONPEACTUTh, BO3MOXKHA JIH 3Ta
peakmus.
95. Beraucints AG® u AS® peaxuun

NHA4CI (x) + NaOH (x) = NaCl (k) + H20 (r) + NH3 (r).

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS ITOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbIaucnTh 3HaYCHUST CIEAYIONIMX PEAKINi BOCCTaHOBIeHHs okcumaa xenesa (I1):
a) FeO (x) + 2 C (rpadur) = Fe (x) + /2 CO2 (1)

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

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

[IpoTexanue kakoit U3 ITUX peaKnnii HanboIee BEPOSITHO?

97. PaccunTarh 3Ha4YeHHs CIICAYIOUIMX PEAKIUil U YCTAaHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT IPOTEKAThH
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSX IpH 25 °C:

a) Pb () + CO (1) = PbO (k) + C (rpadur)

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

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

98. Kakue u3 mepedyrcIeHHbIX OKCHIIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOZIOM 110 cBoOoaHOTO Metaynia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepedyrcieHHbIX OKCHIOB MOTYT OBITH BOCCTaHOBIIEHBI 10 cBOOOTHOrO MeTamia amoMmunueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTs CHCTEM:

a) H2 (r) + S (k) = H2S (1),
6) 2C (rpadur) + H2 (r) = C2H2 (1),
B) 2C (rpadwur) + 3H2 (r) = C2H6 (1)

101. UeM n3MmepsieTcsi CKOPOCTh XUMHUUECKON PEaKIHU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrare BenmMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu koHIeHTpanusax BemiecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuuu paBHa 6¢10-5 Mob/(J1*MUH).

103. Bo ckomibpko pa3 ciemyeT yBenMYMTh KOHIIEHTpAIUIO BellecTBa B B cucreme

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

4TOOBI IPU YMEHBIIEHUN KOHLEHTPAIUU BellecTBa A B 4 pa3a CKOPOCTb MPSAMOH peakiuy He U3MEHUNAch?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasnenuto 2A + B = A2B. KonuenTpanus BemectBa A paBHa 6
MOJIb/1, BemecTBa B — 5 Momns/n. KoHcTanTa cropocTH peaxiuy paBHa 0,5. BEMMHCINTE CKOPOCTh XUMUYIECKOH PEeakiuy B
HaydaJbHbIi MOMEHT BPEMEHH U B TOT MOMEHT, KOTJla B peakIIMOHHOI cMecu octaHeTcst 50 % BemecTsa B.

105. B xakoM HampaBlIeHUM CMECTUTCS PaBHOBECUE PEaKLIUH:

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

IpU YMEHBIICHUN 00beMa B CUCTEeME B JiBa pa3a?

106. Peakiusi mporekaeT o ypaBHEHHUIO

Na2S203 + H2S04 = Na2S04 + H2SO3 + S (1)

Kax nu3MeHHTCS CKOPOCTh peaKiuy mocje pa3daBieHus pearnpyroiieil cMecu B 4 paza?

107. Kak m3menurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (r), ecnu JaBleHHE B CUCTEME YBEIHYUTDH B 4
paza?

108. JBe peaxin mpu temrepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHIO. TeMmmepaTypHBIi KO3 (GHUIIMEHT CKOPOCTH
HepBoi peaknuu paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS Mex Ly CO00H CKOpOCTH peakiuii, ecnu ux nposectu mpu 60 °C?

109. OnpeaenuTb TEMIIEPATyPHbIH KOI(GUIIMEHT CKOPOCTH PEAKIMH, €CIIM MPH MOHMKEHUU Temiepa-Typsl Ha 50 °C peaxuus
3ameisiercs B 32 pasa.

110. Peaxuus mpoTekaeT MO ypaBHEHHIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r); K[k
Kakumu nsmeHeHUSIMUT JaBJICHUA, TEMIICPATYpPbl U KOHL[GHTpaHI/Iﬁ pearnpyronmux BE€IICCTB MOXXHO CMECTUTH €€ PaBHOBECHUC

BIIPaBO?
111. Kakoe cocTosiHue cHCTeMbl Ha3bIBAETCsI XUMUUECKUM paBHOBecueM? IlepedncinTh MpU3HAKA UCTUHHOTO XMMUYECKOTO
paBHOBeCHS.
112. UTto Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BhIpa)keHHsI KOHCTAHT PaBHOBECHS PEAKLUIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (t) [1 MgO (1) + CO2 (1); FeO (1) +
CO (r) (1 Fe (1) + CO2 (T).
113. Kak moBnusieT MOBBIIICHAE TEMIICPaTyphbl U JIaBJICHUS Ha PaBHOBECHE CIICAYIONIMX OOpPATUMBIX PEAKIIHIA:
N204 (r) [J 2NO2 (1), = +184,6 xlx
2CO (1) [1 CO2 (1) + C (1), =-172,5 xJIx
CO (1) + H20 (1) [0 CO2 () + H2 (1), = -41,2 xllx
114. Kak moBmnusieT TOBBIIICHAE TEMIIEpaTyphl U IABJICHUS Ha PaBHOBECHE CICAYIONIMX OOPATUMBIX PEAKIIHIA:
C (1) + CO2 (1) [1 2CO (1), = +172,5 xllx
2H2 (r) + O2 (r) 11 2H20 (1), = -483,6 x/lx
N2 (r) +O2 (r) [1 2NO (r), = 180 xx
115. B kakux W3 nmpuBeNEHHBIX HIKE PEaKUUi M3MEHEHHUE JaBJICHUS HE BBHI30BET CMEIIEHHS PAaBHOBECHS U MoueMy?

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

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

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

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

116. Hanwucath BbIpakeHUs] KOHCTAHT PaBHOBECHS CIEAYIOUIMX OOPATUMBIX XUMHUUYECKUX PEaKIH:




4Fe (1) + 4H20 (1) [J Fe304 (1) + 4H2 (1)

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

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (T)

117. VYka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPATypbl, JaBICHNS M KOHICHTPAIMH PeardpyroMuX BEIECTB MOXHO JOOUTHCS
MaKCHMAJIbHOTO BBIXOJIa aMMHUaKa M0 PEaKIMu:

N2 (r) + 3H2 (r) [0 2NH3 (1), =-92.4 xJIx.

118. Peakiust mpoTekaeT 1Mo ypaBHEHUIO:

2802 (r) + 02 (1) J 2503 (1), = -284,2 x/Ix.

Vi3MeHeHneM KaKkuX MapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 0oOpa3oBaHusi okcuaa cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llatense onpenenurte, B KAKOM HaIllpaBICHUH CMECTHUTCS PaBHOBECHE B CHCTEMax: a) IpH
MOHMYKEHUH TEMIIEPATyphl; 0) IPH YBEINICHUH TABICHUS:

a) CO (r) + 2H2 (r) J CH3OH (1); <0

6) PCIS5 (r) U PCI3 (1) + CI2 (1); >0

120. Kaxumu n3mMeHeHHsIMH TeMIepaTyphl U AABIEHUS MOXKHO CMECTHTh PaBHOBECHE B CTOPOHY NMPOIYKTOB Pa3IOXKEHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); = 178 xlx

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

121. Yemy paBna maccoBas aoss NaCl B pacTBope, comepkanieM 3 MOJb XJIOpUa HAaTpus B 2 KT pacTBopa?

122. Cwmemamu 50 r 30 %-Horo pactBopa HekoToporo BemiecTBa U 140 r ero 45 %-Horo pacTBopa. Berunciants MaccoByro
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHON KUCIOTHI (IutoTHOCTH 1070 Kr/M3) HEOOXOIUM ISl MOJTHOTO pacTBOpeHus 20
T KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mur:

a) 0,5 M pactBopa nutpara maraus Mg(NO3)2; 6) 0,1 H. pactBopa dochopHoii kuciaotsl H3PO4; B) 0,02 M pacTBOpa rHapoKcua
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa conepxkutca 13,91 r pacTBopeHHOro BemecTBa. HaliTu €ro 3KBUBAJIEHT-HYIO Maccy.

126. Cxonpko mMuutmutpoB 0,1 H. pactBopa H2SO4 notpebyetcst ans B3aumoaeiictausa ¢ 200 mia 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpa3yronierocs ocauka cyibgara 6apus BaS04?

127. Yemy paBHa MoJspHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2S504?

128. Beruncnuts MomapaocTs 10 %-roro pactsopa HNO3 mnotrOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (1o macce) pactBopa H2SO4 BrimapuBanuem yaanwma 50 T Boasl. UeMmy paBHa MaccoBast OIS
H2S04 B ocTaBiemcs pactBope?

130. ITnotHOCTH 15 %-HOro Mo Macce pactBopa Na2SO3 paBHa 1105 xr/mM3. BbUHCANTH HOPMAIBHOCTB, MOISIPHOCTS,
MOJISUIBHOCTB PacTBOpa.

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

132. Cxonpko uTpoB 24 %-noro pactBopa KOH (motHocthio 1218 kr/M3), HEOOXOAMMOTO ISl 3aIMB-KH IIEIOYHBIX
AKKyMYJISITOPOB, MOXHO IpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (mumotHO-cThIO 1510 KI/M3).

133. CKOJIbKO MWUIMJTUTPOB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI IIOTHOCTHIO 1840 kr/mM3, comepika-mieit 96 % H2SO4,

HY’KHO B34Th JJIs1 TpurotosieHus 3 1 21 %-Horo pactBopa (InoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KUCIIOTHOTO
aKKyMyJsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO# kucioThl (TwoTHOCcTh 1070 kr/M3) moTpedyercs i HelTpatu3anu
pacTBopa, copepxamiero 32 r NaOH?

135. Beruncnuts MaccoByro H0MI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotHocTs 1310 xr/m3).

136. CkoJbk0 MIJLTHIHTPOB 96 %-Horo (mmo macce) pactBopa H2SO4 (miotHocTh 1840 kr/M3) motpeOyercs ais
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 35 %-HOro pactBopa oprodochopHoit kucnotst H3PO4 (mnotHocts 1216
kr/M3)? CKoJIbKO BOJIBI COZEp KUTCS B 1 11 9TOTO pactBopa?

138. CkoJpko: a) rpamMoB; 0) moneit ximopuna xenesa (I1I) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBopa ¢ IJIOTHOCThIO 1342
Kr/M3?

139. B xakoit mMacce Boxsl Hafo pacTBopuTh 67,2 1 raza HCl, n3mepeHHOro mpu HOPMAIBHBIX YCIOBHAX, YTOOBI MONYyYHTh 10
%-Hbli1 (110 Macce) pacTBOP CONSIHOM KUCIOTHI?

140. Kaxkoit 06sem Bogsr Hamo npudaButh K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOHI
NOJXy4HThb 5%-Hbli pacTBOp?

141. Borunciuth ocMOTHYECKOE JTaBlIE€HHE pacTBopa, coaepxkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

142. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

143. [Ipu 0 °C ocmoTtuueckoe aasineHue pactBopa caxapa C12H22011 paBuo 3,55¢105 INa. Cxonpko rpamMMoB caxapa
comepxurcs B 1 11 pactBopa?

144. [Ipu kakoii Temmeparype 0OCMOTHYECKOE JaBlIeHHE pacTBopa, coaepxkaiiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

145. PaccuntaTs MONEKYISAPHYIO MacCy HEIIEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEDIEK-TPOJIUTa, a
ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.

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

147. Beruncnuts gaBneHune BoasHoro mapa Hax 10 %-HbiM pacTBopoM kap6amuna CO(NH2)2 B Bome mpu temmeparype 100 °©
C

148. BoIyrcnuTh MOJEKYISIpHYIO MaccCy TJIFOKO3bI, €CIIM JIaBJIeHHE BOJSHOTO Mapa Haj pacTBopoM 27 T rimoko3sl B 108 T BOzbI

npu 100 °C pasro 98775,3 Ila.
149. Hasnenue napa Boasl npu 30 °C cocrapmusier 4245,2 [1a. Crxonpko rpammoB caxapa C12H22011 crnexyet pacTBOPHUTH B




900 r BOIIBI AJIS IOJTyUEHHS PacTBOPa, AaBieHue koToporo Ha 33,3 I1a Huxke gaBneHus mapa BoAbl? BEIUMCINTG MACCOBYIO OO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KoIu4ecTBe BOABI CIENYET PACTBOPUTH 16 I METHIOBOIO
crmpra CH3OH s momyweHust pacTBopa, AaBiIeHHe mapa kotoporo coctasiseT 1200 IMa mpu Toit ke Temmneparype? Beraucnnts
MmaccoByto gomo CH3OH B atom pactBope.

151. JlaBnenue mapa pactBopa, conmepxariero 155 r anumuaa COHSNH2 B 201 1 adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temmeparype paBao 86380 Ia. Pac-cuntaTh MONEKYIApHYIO Maccy ddupa.

152. Cxonpko rpammoB HadranuHa C10HS pactBopeno B 2 kr GeH30151a, €CIM 3TOT pacTBOpP KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpucTaUTH3alKU yrucToro 6ensona 5,40 °C, a ero kpuockonu4ieckas kouctanta K = 5,1 °C.

153. OnpenenuTh MOJEKYJISPHYIO Maccy Kam(opbl, ecitd pacTBop, coaepxkanmii 0,552 T ee B 17 T 3¢upa, KAIKT MIpH
temmepatype Ha 0,461 °C BbIme, 9eM 4uCTHI dup. D0ymcKonnIecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxonss C2H4(OH)2 veob6xoauMo 100aBUTH K 5 J1 BOIBI, YTOOBI MOJNYYUTh aHTH-(PU3, 3aMeP3aI0IUi
nipu -15 °C? Kpuockonuueckas konctanTa Bojsl K = 1,86 °C.

155. BbIuucinTh KpHOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbIM pacTBop 3TmioBoro cnupra C2ZHSOH
KpUcTamusyercs npu -5 °C.

156. BoerurcnuTh TeMrieparypy KpuCTaJTM3aluu pacTBopa, conepkamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpnockonmnueckas koHctanTa Bozsl K = 1,86 °C.

157. PactBop, cocrosmuii u3 9,2 r iona u 100 r merunosoro cnuprta 3akunaet npu 65,0 °C, a uncrelii cniupt — npu 64,7 °C.
O0ymnmockonuueckas koHcTanTta cnupra E = 0,84 °C. 13 cKOJIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO iHoaa?

158. Ipu kakoil MPHONU3UTENEHO TeMIepaType OyJeT KUmeTh U KpucTaum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIMPTA
C2H50H B Bone? D0ymmockonnieckast koHcTanta Boasl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPOIHTa, cofaepkaiero 3,01¢1023 mMonekyn B IUT-pe BOIBI?
DOYTHOCKOTTUYECKass KOHCTAHTa BOIbI E=0,52 °C.

160. Ha cxonbko rpamycoB MOBBICUTCS TeMIepaTypa KueHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTnoCKoTuIecKast KOHCTaHTa BOJBI E=0,52°C.

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

162. Haiitu crenens aucconuanuu cepoBOIOPOAHON KUCIOTHI o niepBoi ctyrneHu B 0,1 M pacTBope, eciu KOHCTaHTa
JIMCCOLIMAIIMY TSl 3TOM cTyneHu paBHa 1,1¢10-7.

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

164. Bo ckonbko pa3 xoHuentpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiie, yem B 1 H. pactBope H2S04 (o =
51 %)?

165. Onpenenuts koHeHTpanuo noHoB OH™ B 0,01 M pacteope runpoxcuga ammonuss NH4OH, eciu Knuce = 1,77 « 10-5.
166. Koncranta auccoumanuu oprodochopHoit kuciorsl H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalUeN IO APYTUM CTYIEHSAM, BBIYUCINTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

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

1,34, 4,25 %. Beraucauts Kaucc CH3COOH fy1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLMALIMH HE 3aBUCUT OT
KOHIICHTPAILIUU pacTBOpa.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beruucnuts M30TOHUYECKUIH

ko3¢ UIIeHT 3TOTO pacTBOpA.

169. Hasnenue BonsHoro napa Haja pactsopom 24,8 r KCI 8 100 r H20 mpu 100 °C paBHo 9,14+104 Ila. Beraucauts
M30TOHMYECKUH K03(DDUITMEHT, ecii AaBICHUE BOSHOTO Mapa MpH 3Tol TeMmepaType pasHo 1,0133+105 Tla.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xummt npu 100,184 °C. Onpenenuts H30TOHHIECKHi K03 duImeHT.
D0yTNOCKOTTNYEcKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, conepxkammmii 1,7 r xnopuna unaka ZnCl2 B 250 r Boasl, Kpuctaimusyercs npu Temmnepa-type -0,23 °C.
OmnpenenuTs KaXynryocs cTenens aucconnanuy ZnCl2 B sToMm pactBope. Kprockommdgeckast koHcTanTa Bojsl K = 1,86 °C.

172. Bomusie pactBops! kapoamuna CO(NH2)2 u xopuna xansius CaCl2, comepxamue B OIWHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OAHON U TOM ke Temmneparype. Haiitu
KaXyIIyrocs crerneHb quccormanun CaCl2 B aTom pacTtBope.

173. BeraucinTh kaxymryrocs crenenb auccormanui NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
JKe BEJIMYUHY OCMOTHUYecKoro nasieHus, uto u 0,44 M pactsop rimoxo3el COH1206.

174. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammusyercs npu temneparype -0,13 °C. Beruncnurhb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast koncranTa BoJisl K = 1,86 °C.

175. Omnpenenuts ocmotndeckoe nasienue 0,01 H. pacTBopa cymnbgara maraus MgSO4 npu 18 °C, ecnu kaxymasics CTEHCHb
JUCCOIMALIK 9TOTO JJIEKTPOSIUTa paBHa 66 %.

176. Ocmotrueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63+105 Ila npu 25 °C. BeIMUCINTE KaXyIIYIOCS CTENEHb
nuccounanuu KBr B aTom pactBope.

177. BerunenuTs KaxyIyrocs cTeneHs guccoruarym xaopuna kamus KCl B pactBope, comepxamnieM 4,47 r KCI B 100 r Boxsl,
€CJIM ATOT pacTBOp kpucraumsyercs npu -2 °C. Kpuockonuueckas konctanta Bojasl K = 1,86 °C.

178. JlaBnenue nmapa pactBopa, conepsxamiero 31,5 r nurpara kansiust Ca(NO3)2 B 500 r Boxs paBHo 1903,5 ITa npu 17 °C.
JlaBneHue mapa BoJsI IpH 3ToH TemmepaType paBHo 1937 I1a. Paccunrats kaxymrytocs crenens auccormammu Ca(NO3)2 B sTom
pacTBope.

179. Ipu kakoif Temmeparype OyIeT KANeTh OJHOMOJISUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccounyanuu paBaa 73 %?
D0yILTNOCKOTTNYeCKast KOHCTAHTa BOJIbBI E=0,52°C.

180. Omnpenenuts nasnenue mapa 0,5 %-noro BoxHoro pactsopa KOH mpu 50 °C. [laBneHue mapa BOABI IPH ITOH
temneparype paBHo 12,334 klla. Kaxymascs crenens quccounanuu KOH B aToM pactBope paBHa 87 %.

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

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

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




182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMEHIMBAaHUU PACTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. HanwcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOM (opMe YpaBHEHUsI PEaKIHid, MPUBOMANINX K 00pa30BaHUIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncate B MONEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (popMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ia30B U
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

185. Harmcats B MOJeKyJIsIpHOH M MOJEKYISIPHO-HOHHOHW (hopMe ypaBHEHUS peakuuil HeHTpaau3aruu:

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

60) HF + KOH — r) H2S + NaOH —

186. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakUuil, KOTOpbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSMHU:

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

6) Pb2+ + 21" — PbI2 r) Ca2+ + CO32~ — CaCO3

187. CocCTaBUTh MOJIEKYJISIPHbIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYISPHO-UOHHBIMH YPABHEHUSIMHU:

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

6) NH4+ + OH™ — NH40H r) Agt + Brr —» AgBr

188. Cwmemransl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciryuasx
peaxuuy npoiayT npakruyecku 10 koHua? CoCcTaBUTh VISl 9TUX PEAKLMHA MOJIEKYJISIPHbBIE U MOJIEKYJISIPHO-MOHHbBIE YPAaBHEHHUS.

189. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHMs PEaKUi, IPOTEKAIOIIUX MPH CMEIIUBAHUU PAaCTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, NPOTEKAIOIIUX MPH CMEIIUBAaHUN PACTBOPOB
CaOHCI1 u HCI; Co(NO3)2 un H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYSIPHO-NOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3arp peakiuo pacTBOPOB.

192. CoCTaBUTh MOJICKYJISIPHBIC U MOJICKYJIAPHO-HOHHBIC ypaBHeHUs peakiuid ruaponusa coied CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peakiuio pacTBOPOB.

193. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YpaBHEHHs peakuuil ruaponusa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakinto 00Hapy»KHUBAIOT PACTBOPHI 3TUX COJICH?

194. Kakue u3 mepedyrciIeHHbIX HIXKe cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr
(NO3)3? [lns xax0it n3 THIPOIM3YIOIIUXCS COJICH HANMMCATh YPaBHEHUS PEaKIIi THIPOJIH3a B MOJICKYJIIPHOI U HOHHO-
MoJeKyJIsIpHOil popme (1o I cTyneHn) u yka3aTh peakuuo BOJHOTO pacTBOPA Kax 10 COJIH.

195. Kakue u3 mepedrciaeHHbIX HUXKeE cojiel moasepratoTcs ruaponunsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Iy ka0 U3 THIPOIU3YIOIINXCS COJIei HamnMcaTh YpaBHEHHS PEaKIi THAPOIIN3a B MOJICKYIIPHOH 1
MOHHO-MOJEKYIIpHOH opme (o I cTynenn) u yka3aTh peakuuio BOAHOTO PacTBOpa KaykIOH Comu.

196. Kakyro peaknuio cpeasl o0HapyxuBatoT pactBopbl coneit NH4ANO3, (NH4)2S, K2CO3, KC1? OTBeT noATBEpINTH
peaKIHAMH.

197. Kakyro peaxuuto cpensl o0HapyxuBatoT pactBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Oter
MOATBEPANUTH PEAKUUSIMH.

198. Kakyro peaknuio cpensl 00OHapyKHBaroT BoAHbIe pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCI2? Ortser
000CHOBATH PEAKITHAMH.

199. Kakyro peaxuuio cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBATH
peaKUUsIMH.

200. Harmcate B MOJIEKyJIIpHOH M MOJIEKYISIpHO-HOHHOW (hopme ypaBHeHus ruaponmsa coneir NH4ACI, (NH4)2S, (NH4)
3P0O4, K2SO3. Vka3aTh peakiuIo cpebl BOAHBIX PACTBOPOB ITUX COJIEH.

201 - 214 CocCTaBUTH ANEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTH YPAaBHEHHUS CIEAYIOIINX PEaKIIHiA:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20

K2Cr207 + HC104 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HCl

204. KCIO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20

K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20

205. CI2 + KOH — KCI + 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 + HClkoru. — KC1 + CrCI3 + C12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KCIO4 + KCl

KClO3 — KCl1+ 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

2009. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2SO03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCl1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S04 + Br2 + H20
Au + HNO3 + HCl — AuCl3 + NO + H20

H2S + K2Cr207 + H2S04 — S + Cr2(S04)2 + K2S04 + H20

212. HgS + HNO3 + HCl — HgCI2 + S + NO + H20

KNO2 + KI + H2SO4 — NO + 12 + K2S04 + H20

HCIO3 — Cl02 + HC104 + H20

213. HCl + K2Cr207 — CI2 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnSO4 + KNO3 + K2S04 + H20

214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYUTH ypaBHEHMS PEaKIMi, YIUTHIBAs, YTO B KHCJIOH Cpeie MapraHell BOCCTaHABIMBAaeTCsS 10 Mn2+, B
HeUTpanbHOU 10 Mn4d+, B menoyHon 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K2503 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 10 TPEXBAJIEHTHOIO COCTOSIHUS, 3aKOHYUTh YPAaBHEHUS PEaKLMM:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2804 —

K2Cr207 + KI + H2S0O4 —

217. Vcxonst M3 CTpOSHHS aTOMOB DIIEMEHTOB, YKa3aTh, KaKie W3 IMPHBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBHTEIISMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTy npuMepsl COOTBETCTBYIOLIMX PEAKIIMMI.

218. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakhe U3 MPUBEICHHBIX HHXKE NOHOB MOTYT OBITh OKUCIUTENSIMH:
Al3+, Fe3+, F-, Cr6+. IIponmutiocTpupoBaTh OTBET PEAKITUSIMH.

219. Kaxue 13 npuBeJEHHBIX HUXE HOHOB MOTYT IPOSBISATh U OKUCIUTENbHbIE U BOCCTAHOBUTENbHBIE CcBOMCTBA: SO427,
S0O327, S27, C1047, NO2~, NO3~.O1BeT NpOoUIIIOCTPUPOBATh PEAKLIUIMH.

220. VYka3arb, Kakue U3 MPUBEICHHBIX HUXKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTENsIMU: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CocTaBHTh CXEMBI JBYX TaJIbBAHHYECKUX 3JIEMEHTOB, B OTHOM M3 KOTOPBIX JKEJIE30 CIYXKHIO OBl aHOAOM, a B IPYTOM —
katoaoM. [IpuBecTr aNeKTpOHHBIE YpaBHEHHS PEAKLMNA, MPOTEKAIOLINX MPU paboTe 2I1eMEHTOB.

222. CoCTaBUTh CXEMBI JBYX I'aJbBAHUYECKUX 3JEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK — OTPULATENILHBINA 3JEKTPOA, B APYIOM
— TIOJIOXKUTENBHBIA. Hammcats 31eKTpoHHbIe YpaBHEHHUS Peakunii, IPOTEKAIOIINX IPH padoTe HIICMEHTOB.

223. Paccunrate 5.71.C. TambBAaHUYECKOTO DJIEMEHTA, COCTOSIIETO M3 LIMHKOBOTO 3JIEKTpona, norpyxenHoro B 0,1 M pactBop
cyibdaTa [MHKA, 1 BOAOPOJHOTO 3JIEKTPOAA, MOTPYKEHHOTO B TUCTHIUTUPOBAHHYO BOIY.

224. KoHuenTpannonHas ragpBaHUYECKasl 1I€Mb COCTAaBJIEHA MarHUEBBIMHU AJIEKTPOJAMHU, MOTPYy>KEHHBIMU B pacTBop MgSO4

pa3HOU KOHLICHTPALMH:

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

Paccunrarts 3.71.C. 3TOrO 311€MEHTa

225. BbraucnuTh 3.4.C. ralbBaHUYECKOIO 3JIEMEHTa

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

3Hast, YTO PACTBOPBI ACHMMOIIIPHBL. Kakue mporiecchl IPOTEKAIOT Ha 3JIEKTPoax IpH paboTe STOro syeMeHTa?

226. Hcnionp3oBaB Tadn. 5 [IprmoskeHns, BEIYACIUTD 3.7.C. DJIEMEHTa, COCTABICHHOTO U3 Hamboiee W HauMeHee aKTHBHOTO
METaJIoB, HOrpykeHHBIX B 0,1 M pacTBOpHI HX coneil. Kakne mpomecchsl MpoTeKaroT Ha 3IEKTPoax Mpu paboTe 3Toro 3IeMeHTa?
227. D.J.C. 2JIeMEeHTa, COCTOSILEr0 U3 MEJAHOTO U LIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEeHHBIX B 1 M pacTBOpHI conelt 3Tux
3JIeMEeHTOB, paBHa 1,1 B. M3menurcs iu 5Ta BenmunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTath 3.1.C. TaIbBAHMYECKOTO JIEMEHTA, COCTOSIIETO M3 aMIOMHHUEBOM M cepeOpsIHON IIIACTHHOK, IMOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB TUX MeTaI0B. Kakue mporieccsl MpoTeKaroT Ha 3JIEKTPOAAX IeMEeHTa?

229. PaccunTars moTeHUMan HOPMAIbHOTO BOJOPOAHOTO 3MEKTPOAa, MOTPYKEHHOIO B: a) IUCTUIUIMPOBAHHYIO BOLY; 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

Kaxue nporecchl IpOTEKaoT Ha JIEKTPOJax 3JIEMEHTa BO BpeMs ero paboTsl?

231. Uro takoe xoppo3us MmerainoB? Kakue Buabl koppo3uu Brl 3naere? IlepeuncinTh OCHOBHBIE METO/BI 3allUThl METAJIIOB
OT KOPPO3HH.

232. ITpuBecTn npuMepsl KATOJHOTO U AHOJHOTO TMOKPHITHIA kene3a. COCTaBUTh AIEKTPOHHBIE YPAaBHEHHs MPOLECCOB,
NPOTEKAIOIINX ITPY HAPYIIEHUH HETOCTHOCTH MOKPBITHI B arpecCHBHOM cpefie.

233. CocCTaBUTh 3EKTPOHHBIE YPAaBHEHHS IIPOLIECCOB KOPPO3HU XPOMHUPOBAHHOIO Kejle3a B KUCIOTHOM cpelle, MPOTEKAIOIIUX
IpU HAPYIIEHUH TOKPBITHS.




234, CrmiaB Meid C HUKEJIeM HaxOIUTCS B BOJHOW Cpesie, HACBIIEHHON KUCIOpoaoM. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS
mporiecca KOPpPO3uH CILIaBa.

235. B kakux ciydasx HCIIONB3YIOTCSI aHOMHBIC, a B KAKMX — KaTOIHBIC 3aIllUTHBIC MOKPHITHA? [IpuBecTH mpumeps! n
COCTABUTH 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH, MPOTEKAIOINX MTPH HAPYIICHUH KATOJHOTO M AHOJXHOTO MOKPBITHH.

236. AnroMUHUHR ckiienal ¢ xene3oM. Kakoil u3 MeTamnoB OyJneT moJaBepraThCsi KOPPO3UH, €CIM ATH METaJIbl MONanyT B
KHCIOTHYIO cpely? COCTaBUTh 3JIEKTPOHHBIE YPABHEHUS ITPOLIECCOB KOPPO3UHU.

237. Kak mpoTekaeT mpoliecc KOppo3uH JaTyHH (CIIaBa MeId ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUThH dIIEKTPOHHBIE
ypaBHEHHS IIpoliecca KOPPO3UH.

238. Kak mpoTekaet mpoliecc Koppo3un OpoH3bI (CIIaBa MEIU U 0J0Ba) B arpeccuBHO# cpene? COCTaBUTH JIEKTPOHHBIC
YpaBHEHHS 3TOTO IPOIIecca.

239. CocTaBHTh IEKTPOHHBIC YPABHEHUS IIPOIECca KOPPO3UM HHUKSIHMPOBAHHOTO XKee3a B KICIOTHOW Cpesie B Cliydae
HapyIIEHHs TTOKPBITHS.

240. Onogo cnasiHO ¢ cepedpom. Kakoli n3 MetamioB OyzeT paspyuiathesi B arpeccuBHO# cpene? Co-CTaBUTh JICKTPOHHBIC
ypaBHEHHS Iporiecca KOPPO3HH.

241. BbIX0[ 1O TOKy IIpU MOMYYEeHHH METAJUTMUECKOro KaldbLUs MPH JIEKTPOIHM3e pacIuiaBa XJopuaa Kambsnus paseH 70 %.
CKOJIBKO 3JIEKTPUYECTBA HA/I0 MPOIYCTUTh Yepe3 IEKTPOIIUT, YTOObI orydnuTh 400 r Kaabius?

242. CKOJIBKO aITFOMWHHS MOXKHO TTOJY9IHTh NP 3JeKTposu3e pacmuiaBa Al203, ecmu B TeyeHne 0,5 gaca mpormyckaTtb TOK
cuioit 10000 A mpu BeIxoze 110 ToKy 85 %? CocTaBUTh CXeMy 3IEKTPOIIN3aA.

243. [Ipu paduaupoBanun Meau TokoM 20 A 3a 4 yaca Beinensercst 78 T Menu. PaccuntaTth BBIXOJ MO TOKY.

244. Kaxue meramibl Heb3s MOMYYUTh JEKTPOJIU30M BOAHBIX pacTBopoB coiyieii? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIM3a
BOJHOTO pacTBopa (propuaa kaneiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 06beM Bogoposa (YCIOBHS HOPMaNbHBIE), BBIIECIUBIIEroCs IPH MPOIyCKAaHUHM Toka cuioil 10 A B TedeHue
30 MuHYT 4yepe3 BoHbII pacTBop xsopuaa kanus KCl. CocTaBUTh CXeMy 3JIEKTPOIN3a Ha IIATHHOBBIX JJIEKTPO/IAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJIBHBIX YCIOBHAX, BBIICIUTCS TIPH IPOMYCKAaHIH TOKa CHIIOW 5 A B
TedyeHue 2 yacoB uepe3 BoaHbll pacTBop NaOH? CocTaBuTh cxeMy 3J1€KTponu3a.

247. CKoNbKO BpeMeHH NOoTpedyeTcs Ha pas3iioskeHHe 3 MoJjel BoJabsl TOKoM cuiioit 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BOgHOTo pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMs, Kak Ha aHojie o0pa3oBanock 44,8 11 xjopa, I3MEPEHHOTO IIPH HOPMAJIbHBIX yCIOBHAX?

249. UYepes pactBop NiCl2 B Teuenue 1,5 gacoB mpomyckanu Tok cuioi 8 A. Ha ckosbko rpaMM yMEHBIIMIIACh Macca
HHKeseBoro aHoaa? CocTaBUTh CXEMyY JJIEKTPOIIU3a.

250. CranmpHas eTans oomieit mromaso noBepxHoctd 0,08 M2 morpyxeHa B pacTBOP COJM HHUKEIS M MCIIOIB3YETCS Kak

karox. [lmotHocTs Hukens 8900 kr/m3. KakoBa TonmmuHa 06pa30BaBIIETOCS HUKEIEBOTO MIOKPBITHUS, €CIIN TOK CHuIoi 3,15 A
MpOIMycKajcs B TeueHue 42 MUHYT?

251. Yepes pactBopbl AgNO3 u Cu(NO3)2 nmpornycTuin paBHbIe KOJMYECTBa 3JIEKTpUYECTBa. B rnepBoM ciyuyae Ha Katoje
BeIIETMITOCH 12,32 1 cepebpa. CKOIBKO TpaMMOB MEJIU BBIACIIIIOCH Ha KaTo/e U3 BTOporo pactBopa? CoCTaBUTh CXEMBI
9JIEKTPOJIN3a STUX PACTBOPOB C MHEPTHBIM aHOIOM.

252. CocTaBUTh CXEMBI IEKTPOJIM3a paciuiaBa U BogHoro pactsopa KF Ha nnHepTHOM aHoze. CKOJIBKO BpeMEHH MOTpedyeTcs
Juid noiay4eHus 3,9 r kanus, eciu cuia Toka pasHa 20 A?

253. CKOJIBKO BpeMEHH HYKHO IPOIYyCKaTh TOK CHIJION 3 A uepe3 pacTBop cyibdara nuaka ZnSO4, 9ToOBI TOKPHITH
TUIACTUHKY uiomaapo 0,1 M2 cioem nuHKa TOAMUHOM 2,5¢10-5 M? IInotHOCTh MHKa 7133 Kr/M2.

254. [Ipu npoxoxaeHUH TOKa CHIION 2 A yepe3 pacTBOpP COJIM ABYXBAJIEHTHOIO MeTalja B TeuyeHHE | yaca Ha KaTofe
BbienmIIoCh 4,194r meramna. Haiitu atoMHy!0 Maccy MeTaa.

255. UYepes pactBop xnopuza nuaka ZnCl2 B teuenne 30 MHHYT IPOMyCKalIu TOK, IpUYeM Ha Katofe Bbaenuaocs 0,25 r
uHKa. AMiepMeTp nokassiBai Tok 0,4 A. KakoBa omnibka B OKa3aHHAX amriep-MeTpa?

256. CoctaBuTh cxeMy anekTponutrdeckoro noiydenus LiOH u3 kakoit-nmu6o comnm yutusi. Kakoe kommdaecTBo
aneKTprdecTBa Heodxoaumo s nomyderus 1 xr LiOH npu Berxone mo Toky 80 %?

257. [pu snexrponuze Boanoro pactsopa CrCl3 tokom cumoii 4 A macca karona yBeanuuiach Ha 16 T. CKOJIbKO BpeMeHH
IIPpoA0JIKAJICS MpoLece AeKTponu3a? CocTaBUTh €ro CXeMy P YCIIOBUM UCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHsrii pacTBOp comepxut cMech katnoHoB Cu2+, Fe2+, Zn2+. B kako#l mocienoBaTeIbHOCTH Oy-IyT
BOCCTaHABIMBATHCS 3TH MOHBI TIPH AJIEKTposu3e? B TeueHne kakoro BpeMeHH HaJI0 MPOMyCKaTh TOK CHIIOH 2,5 A depes3 pacTBop,
YTOOBI BBIIENUTH 10 1 I' yKa3aHHBIX METAJIOB?

259. IIpu cune toka 4 A B Teuenue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo meramia. Paccuurath
3JIEKTPOXUMHUYCCKUH IKBUBAJICHT 9TOTO METaJlIa.

260. [Tpu >nexrponuse pacTBopa cyibhaTa HUHKA HA aHOJE 0Opa30Banoch 5,6 1 ra3a, H3MEPEHHOTO MPH HOPMAaJbHBIX
ycnoBusiX. CKOJIBKO IUHKA BBIAEIHIIOCH 3a TO *ke BpeMsl Ha katoje? CoCcTaBUTh CXeMY DJIEKTPOJIM3a Ha MIIATUHOBBIX MIEKTPOAaX.
261. UYro Takoe AMCIIEPCHBIE CHCTEMBI? B deMm pasmidane MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiM AUCTIEpPCHBIM CHCTEMaM OTHOCHUTCS IouBa?

262. Yro takoe amcopobuuna? Kak n3MeHUTCs amcopOIMOHHAs CIIOCOOHOCTh BENIECTB MPH APOOICHUU KyOUUECKHX YacTHIL C

JUTHHOM pebpa 5 MKM J1o gacTuI] ¢ AnuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cMm3
BEIL[ECTBA.

263. PactBop (3011b) KOmonaHON KaMmdopsl B 1 cM3 comepkut 2¢108 roOyn storo BemecTsa. IlpuHuMas auamerp riao0ysasl
paBHBIM 10-6 MM, TOACYNTATH OOLIYIO HOBEPXHOCTh JUCIIEPTUPOBAHHOTO BEllecTBa B 1 J1 301151

264. UeM paznmyaroTcs 30716 U reib? Bo3MokeH i mepexox u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTEH IPUMEPaMHU.
265. Uro Takoe kowtouApl? B uem mpuuMHA KOaryJsiuud KOJUIOMIOB?

266. Uro Takoe menTuzanus kowtonnoB? Kak ruppoxcup xenesza (II1) MokHO mepeBecTH U3 Koarylisita B 30Jb M U3 30715 B
KOaryJsr?

267. Harmmcats opmyity KOJUTOMIHOM MHUIIEIUIBI, 00pa3yromeiics pH B3aNMOCHCTBUN CIUIBHO pa30aBIICHHBIX PacTBOPOB

AgNO3 u KCI npu nebonbuiom u3dbitke KCl. Ykazate HoHBI, 00pa3yroiiye IBOHHON 2JIEKTPUYECKHH CIIO0i.




268. Hamnucats opmyity KOJIIOMIHOM MUIIEIIIBI, 00pa3yroieiics IpH B3aNMOJCHCTBUU CIIIBHO pa30aBICHHBIX PACTBOPOB
AgNO3 u KCI nipu Hebonbiiom u3obiTke AgNO3. Yka3aTh HOHBI, 00pa3yolie aacopOIMOHHYIO YacTh ABOHHOTO AJIEKTPHUECKOTO
CITOA.

269. Hammcats opmyIry KOJUTOMIHOM MUIIEIIIBI, 00pa3yomieiics IpH B3aNMOCHCTBUN CIUIBHO pa30aBIICHHBIX PACTBOPOB
Na2Si03 u HCI npu ne6onbmom u3dbiTke Na2Si03. Yka3zaTb HOHBI, 00pa3ylomue: a) IOTeHLUA ONPEAeIONIUN CI0MH; 0)
JIBOMHOM AJIEKTPUYECKUH CIIOM.

270. Hanmcats GopMyiy KOJITOMIHON MHIIEIITBI, 00pa3ylomieiicss pH B3aUMOJIEHCTBUU CHJIBHO Pa30aBICHHBIX PAacTBOPOB
Na2SiO3 u HCI npu me6onbimom m30sTke HCL. Yka3ats nossl, o6pasyromnue audQy3Hy0 4acTh JBOHHOTO 3JIEKTPHUECKOTO CIIOSL.
271. UYro Bbl 3HaeTe 0 KoaryJupyroiieM aeictBuu anekrponautoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
OoutpIIree BO3/ICHCTBHE HA KOATYIISAINIO KOJUTONI0B? OTBET MOTHBHPOBATE.

272. Uro Takoe mopor xoarymsnun? Kax on Oyner m3mensarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATS.
273. Kak MoHO cTabunu3upoBath aAucnepcHble cucteMbl? Uto takoe crabmimzatop? Kakue BHIBI CTaOMIU3AMH
JHCHEPCHBIX cHcTeM Bol 3HaeTe? UTo Takoe 3alMTHBIE KOIIOMIBl U B YEM MEXaHU3M HX AeHCTBU?

274. Uro mpowusoiiner, eciau k 3010 Fe(OH)3 mpumute pactBop Na2SO04? M3MeHHTCS TH pe3yIbTaT, eClid K 30710
IpeBapUTENbHO H00aBUTh PacTBOp kKpaxMana? OTBET MOTHBHPOBATS.

275. B nBe xon6sl ¢ 301eM MnO2 npununu cienyromue pactBopsl: B epByto NaCl, Bo BTopylo — CHa-4ajia pacTBOp MbLIa, a
3arem NaCl. Uro npounsoiiner B kaxkmoi komoe? OTBET MOTHBHPOBATE.

276. Uro mpousoiiaeT mpu cnuBaHUU KOIOUAHBIX pacTBopoB AgCl (crabmmmsatop — KCI) nu Fe(OH)3 (crabummzaTop —
FeCl3)? OtBer noaTBepanTh hopMyaamMu KOJITOUIHBIX MUALEILT.

2717. Yo mpou30iaeT NpH CIMBaHUKM KOJUTOMIHBIX pacTBopoB H2Si03 (ctabmmusatop — Na2SiO3) u Fe(OH)3 (cradbunmsarop
—FeClI3)? OtBer moaTBepauTh GOPMyITaMH KOJUIOUIHBIX MULIEIII.

278. OT 4ero 3aBUCHUT aAcopOIHs Ta30B U MapoB HA MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapomibHble U rHApodOOHbIE
azncopOentsl? Ha3BaTh BaxkHEHIINE acOPOCHTEL.

279. OTim4re pacTBOPOB OT JUCIIEPCHBIX cUCTeM. VICTHHHBIE M KoJUToMIHBIE pacTBOpbl. Moxet yin NaCl 00pa3oBbIBaTh
HCTHUHHBIC U KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATS.

280. Uro takoe copOuus? Xemocopobuusa? HammcaTh ypaBHEHHs XeMOCOPOLMOHHBIX MporeccoB no-riouienuss CO2 Boaon u
OKCHJIOM KaJIbIIMs, a TAKoKe MOMJIOMIEHH aMMHUaKa BOJIOM.

281. VYxaxure, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS MOJIMITHIEH IO IPOUCXOKACHHUIO, XMMHUIECKOH Tpupoae, hopme

MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHHuio. HamummuTe ypaBHeHNE MOTy4eHHS MONUATHIICHA, YKAXKUTE MOHOMEDP U METO
HoNTy4eHus noauMepa. MoxkeT a1 HONUATUIIEH UMETh aTakThdeckoe cTpoeHne? OTBeT MoTuBHpyiite. Kak ucnomssyercs
HOJMATUIIEH?

282. YkaxuTe, K KAKOMY BHJIY IOJIMMEPOB OTHOCHTCS MOJIMCTHPOJI IO MPOUCXOXKICHUIO, XUMHIECKOIl npupone, Gpopme
MaKpOMOJIEKyJI, [T0 OTHOIICHUIO K HarpeBaHHI0. HamummuTe ypaBHEHHE MOTy4eHHUs TOTUCTHPOIA, YKaXKUTE MOHOMEP U METO
nonydeHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperyisipHoe — uMeeT noauctupon? OteeT MoTHBUpYHTE. Kak
UCTIONB3YETCS NOIUCTUPOII?

283. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTMXJIOPBHHIII MO MPOUCXOXKACHHUIO, XUMUUECKOH mpupone, hopme
MAaKpOMOJIEKYJI, [T0 OTHOILIEHUIO K HarpeBaHuto. HamummTe ypaBHEHNE MOTy4€HHs TOMUXJIOPBUHUIA, YKAXKUTE MOHOMED U METO],
noxydeHus noauMepa. K kakiuM nonmmepam — aTaKTHYECKIM MITH H30TaKTHYECKUM — OTHOCHTCS 3TOT nonmmep? OTBeT
MotuBupyire. Kak ucrnonp3yercs NonuxiaopBUHUI?

284. VYKakuTe, K KAKOMY BHJYy MOJMMEPOB OTHOCHUTCS MOJIMMETHIAKPUIAT IO MPOUCXOXKIECHHUIO, XUMHUUECKOH Mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarpeBaHu1o. HanummTe ypaBHEHNE MOTy4eHHs TOTMMETHIIAKPUIATA, YKaKUTE MOHOMED U
METOJ Noy4yeHus nonumepa. Kakoe ctpoeHue — crepeoperyisipHoe WK HEPETYIIpHOe — UMeeT 3ToT nonumep? OTBeT
MoTHuBHpYyiiTe. Kak ncrnons3yercs moauMeTHIakpunaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONUAKPUIOHUTPUII MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHHUS TOTHAKPIIIOHUTPIIIA, YKaXKATE MOHOMEDP
¥ METOJ IoJTy4deHus noaumepa. K xakuM monu-mepam — KapOOIETTHBIM WIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomnp3yeTcs MOMTHAKPUIOHUTPHII?

286. VKakUTe, K KAKOMY BHAY HOJIMMEPOB OTHOCHTCS OYTaJNCHOBBII KaydyK 110 IPOMCXOXKIECHHIO, XMMUYECKOI IPHUpPOJIE,
(hopMe MaKpOMOJIEKYJI, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummire ypaBHeHHE TTOTydeHUS OyTaIMeHOBOTO KaydyKa, yKaKUTe
MOHOMEp U METOJ MOITyueHHUs noauMepa. MimeeT nu 3T0oT nmomumMep Iuc- u Tpanc-¢popMer? OtBet MoTuBUpYHTE. Kak ucnonb3yercs
OyTa eHOBBIN KayuyK?

287. VYxaknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS OyTaJHeH-CTUPOIBHBIA KaydyK MO IPOMCXOKICHHUIO, XHMHYECKON
npupose, GopMe MaKpOMOJIEKYJI, [0 OTHOIICHHIO K HarpeBaHuio. HanmmmTe ypaBHEHNE TOTy49eHHs OyTaAneH-CTUPOIHHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI M METOJ MONTydeHus noauMepa. K kakuM nommuMepam — aTaKTHIECKUM MM H30TAKTHYECKIM —
oTHocHTcs 3ToT nonumep? OTBeT MoTHBHpYiiTe. Kak ncnons3yercs OyTalueH-CTHPONBHBIN Kaydyk?

288. VYxkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaqueH-HUTPWIBHBIN KaydyK 110 MPOUCXOXKICHUIO, XUMHUIECKOI
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHUIO K HarpeBaHHI0. Hanmimmte ypaBHeHNE OTy4eHHs OyTaAueH-HUTPUIEHOTO
KayuyKa, yKa)KUTe€ MOHOMEPBI U METOJ ToNTydeHus noinumepa. Kakoe cTpoeHue — cTepeoperynspHOe UM HEPETYJIIPHOE — UMEET
stot nosmmep? OTBeT MoTHBHpYHTE. Kak mcmomnp3yercs OyTaaieH-HUTPHIBHBIN KaydqyK?

2809. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS (heHOI(OpPMaNbICTHAHAS CMOJIA 10 MPOUCXOXKICHUIO, XUMHIECKOI
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHHio. Hanuimure ypaBHeHHe noxydeHus GheHoapopManbaeruIHoi
CMOJIBI, YK)KUTE€ MOHOMEPBI M METO NOTy4eHus nonumepa. K kakum monumepam — kapOOLIEHBIM WIIH T€TEPOLETTHBIM —
otHOcHTCS ATOT mosimMmep? OtBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopmanbaeruanas cMona?

290. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MONHMATUIEHTEpe(TaNIaT M0 MPOUCXOXKACHHUIO, XUMUYECKOH MPHUPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuio. Hanuimmre ypaBHeHHE MOTydeHUs HOJIMATHICHTepe(TanaTa, yKasKUTe
MOHOMEPHI B METO/] ITOTyYeHHS TosmMepa. MimeeT i 3ToT onmmep 1wc- 1 Tpanc-popmer? OTBeT MoTHBHpY#TE. Kak
UCTIONB3YeTCs MONMMATHICHTepedTamaT?

291. VYkaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS HEWUJIOH MO MPOUCXOXKICHHUIO, XMMUUECKOH mpupoze, popme




MAaKpOMOJIEKYJI, [I0 OTHOIICHUIO K HarpeBaHui0. HamuimuTe ypaBHeHHE MOTy4eHUs HEHIIOHA, YKaKUTE MOHOMED U METOJ
nostydeHus noianmepa. K kakum nonuMepam — KapOOLIEITHBIM WIIM T€TEPOLCITHBIM — OTHOCHTCS 3TOT nosuMep? OTBer
MotuBupyire. Kak ucrnonssyercss HeinoH?

292. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTUTETPA(TOPITHICH IO IMPOUCXOKACHHUIO, XUMUYECKOH MPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOILIEHHIO K HarpeBaHuio. Hamummire ypaBHeHHE TOTyYeHUs TOTUTETPahTOPITUICHA, YKAKHUTE
MOHOMED U METOJ MOITy4eHHUs noauMepa. MoxKeT 1M 3TOT MOJUMEP UMETh aTakTudeckoe cTpoeHne? OTeT MoTuBHpyiiTe. Kak
HCTIONIB3YETCS TTOUTETPadGTOPITIIICH?

293. Ykaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOTMMETIJIMETAKPHIIAT MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuo. Hanuimmnre ypaBHeHHE MOTyYCHUs TOJIMMETHIIMETAKpHIIATa, YKKUTE
MOHOMEp W METOJI MOIydeHHs moaumMepa. K kakiM monmmmepaM — aTaKTHYeCKIM FITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IToJIuMep?
OtBet MoTuBHpYiiTe. Kak ncronp3yercs moIMMeTHIMETaKpuIaT?

294. VYKakuTe, K KAKOMY BHy MOJMMEPOB OTHOCUTCS MOJMBHHUIIAIETAT MO MPOUCXOXKIECHHIO, XUMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHu10. HanumunTe ypaBHEHUE MO-JTy4eHUs TOTMBUHMIALETATA, YKaKUTE MOHOMED U
METO] Ioy4eHus nonmmmepa. Kaxoe crpoenue — crepeoperyispHOe WK HeperysipHoe — UMeeT 3ToT nonmumep? OTBeT
MoTHuBHpYy#Te. Kak ncrnonap3yercs MoJTMBUHIIALETAT?

295. VYKakuTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCSI KallpOH IO MPOUCXOXKJICHHIO, XUMHUYECKOH HpHpoe, Gpopme
MaKpOMOJIEKYJI, IT0 OTHOIIECHHUIO K HarpeBaHHIo. KakiMu MeTomaMu MOKHO HONY4YHUTh KanpoH? HanummTe ypaBHEHHUS TOTyIeHHS
3TOTO MOJIUMEPA, YKaXKHUTe MOHOMEpPHI. K KakiM mosmmepaM — KapOOIEeTHBIM HITH T€TePOICTTHBIM — OTHOCHTCS KarpoH?

296. VYkaXuTe, K KAKOMY BHJy MOJMMEPOB OTHOCHUTCS PE3MHA M0 MPOUCXOKICHUIO, XMMHUECKOH mpu-pone, hopme
MaKpOMOJIEKYJI, IO OTHOIIEHUIO K HArPEBAHHIO. Y KaXKUTE MOHOMED M METOJ| MOTy4eHHMs pe3uHbl. UeM pesrHa oTIau4yaeTcs oT
»00nUTa? Kak Hemone3yroTes pe3nHa U 500HAT?

297. Kakue pa3HOBHAHOCTH MONUH30MpPeHa cymecTByloT? K kakuM BuaaM MOIMMEpPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuio? Hanummre ypaBHEHUs CHHTE3a 3TUX PA3HOBUAHOCTEH IOIMN30IIPEHa,
yKa)XnTe MOHOMEpHI. Kak ncronbp3yeTcs oMu30IpeH?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHUTE, K KAKOMY BUIY
MOJMMEPOB OHU OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKO! pUpoe, (hopMe MaKpOMOJIEKY, IO OTHOLIEHHUIO K HaTPEeBaHUIO.
Hanumure ypaBHEHUs MOTy4eHUs TOJTHAMUIHBIX CMOJ, YKaXXMTE MOHOMEPBI. Kak HCTONB3yIOTCS MONMaMHUHbIE CMOJIbI?

299. Kaxue Bunel kayuyka cymiectBytor? K kakoMy BuAy MOJIMMEPOB OHM OTHOCSTCS MO INPOUCXOKICHUIO, XUMUUYECKOH
npupoje, hopMe MaKpOMOJIEKYJI, [0 OTHOIIEHHUIO K HarpeBaHH0? Hanmimmre ypaBHeHHsI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaXKHTE
MoHOMepbI. Kak HCTIONB3YI0TCS 3TU MOIUMEPHI?

300. [epeunciure KapOOLETHBIE TTOTUMEPHI, TIOJTYYCHHBIE METOJIOM TOJIMMEPU3aIlUK, HE COJepKalIie B OCHOBHOU IICTIH
KpaTHBIX cBsA3eil. Hanmummre ypaBHEHNS UX MOTYyYCHHS, YKaXKUTE MOHOMEpPHI. Kakne 13 3THX MOIMMEepOB MOTYT HMETh
aTaktuueckoe crpoerne? OTBET MOTUBUpYIITE.

301. Yro takoe pH-unaukaropsr? Kakue nnaukaropsl Bel 3Haere? IlpucyTcTBre KakuX MOHOB B Pac-TBOPE MOXKHO
00HAPYXUTH TP TOMOIIN HHANKaTOopoB? [TpuBecTH mpuMepsI.
302. B mate mpoOupok, coxep:kamux pacTBOpsI xopunos Hatpus, menu (II), Gapust, amromunns u xe-ne3a (II), no6asunu

pactBop KOH. Yka3arh B Kaknx UMEHHO IPOOHPKAX HAXOSTCS PACTBOPBI 3THX COJIEH, eciu B 1-i mpoOHUpKe BhIAI 0ca oK 0eJIoro
1BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocajika He 00pa3oBaiock. [Ipy MOMOIIY KaKOTO peareHTa MOKHO
OIIPEIETUTH COCTAB COACPKUMOTO 2-if 1 3-1 mpoObupok? OTBET NOATBEPANTH YPABHEHUAMHE PEAKIUHA B MOJICKYJIIPHOI 1 HOHHO-
MOJIEKYJIIpHOH hopme.

303. B nsaTh mpoOGHpoK, coleprkamux pacTBOPbI XJIOPHIOB Kallksl, aMMOHUs, MarHus, xenesa (II) u xanpuns, nodasunm
pactBop NaOH. Yka3aTh B KaknuX IMEHHO POOUpPKaX HAXOIATCS JAHHBIE COJIH, €CIIH B |- MpOoOHpKe BHIMMAT 0Ca0K 3eIEHOBATOTO
1BeTa, BO 2-if u 4-if — Genoro 1BeTa, mpudeM Bo 2-if OH pacTBOpHIICA IPH pa30aBIeHUH BOJOMH, a B 3-if u 5-if mpobupkax ocaika He
o0pa3oBanock. Kak MOXHO OIpeneanTh cocTaB pacTBOPOB B 3-i 1 5-# nmpobGupkax? OTBET MOATBEPIUTh YPABHEHUAMH PEAKLIUH B
MOJICKYJIIPHOI 1 MOHHO-MOJICKYJISIPHOU (hopMe.

304. Yka3aTh Ba XUMHYECKUX PEAKTHBA, MPU ITOMOIIN KOTOPBIX MOXHO PAa3IMYUTh PACTBOPHI XJIOPH-IAOB MArHUS, KalbIU U
Gapust. HanncaTh B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHON (pOpMe ypaBHEHUS peakuuili, MPOTEKAIOIINX MEKAY STUMH PEaKTHBAMU
U KaXJ10i 13 conel.

305. ITpn moMomy KakWX XUMHYIECKHX PEaKTHBOB MOXKHO Pa3MYUTh CIIETYIOMNEe COSANHEHUS HATpHA: KapOOHAT, XIOPHUJ,
cynbgat, pocdar u TuIpokcH] HaTpust. HamrcaTs ypaBHEHUS peakuii B MOJIEKYJIIPHONH 1 HOHHO-MOJIEKYJIIPHOH (opme.
306. ITpu moMoIM Kakoro yHUBEPCATBHOTO PEAKTHBA MOXKHO ONPEAENUTh, B KAKON M3 MATH MPOOUPOK HAXOIAATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanrcaTb ypaBHEHHUS peakyii B MOJICKYISIPHONH ¥ HOHHO-MOJIEKYJIIPHOW (hOopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hanwucats xumudeckre (GopMyIibl BEIIECTB, HAXOAIIUXCS B 3-X Konbax, ecnu: 1) pacTBOPHI OKPAIIMBAIOT IUIAMS
TOPEJIKK B (PMOJICTOBBIN 1[BET; 2) Mpy npuiuBaHuu pactBopa AgNO3 B oOpasiiax u3 1-i u 3-i K010 BbIIA TBOPOXKUCTHIN 0CATOK
Geroro 1BeTa, a B 0Opasue u3 2-it koi0sI — jkenToro 1BeTa; 3) npu gobasnernu H2SO4 B o6pasiie n3 3-# KoJObI IPOU30IILIO
OypHOe BbIJIeNICHHe Fa3000pa3HOT0 BEIIEeCTBa, KOTOpOe BeI3Bano nomyTHeHHe pacTBopa Ca(OH)2. OTBeT noATBepAUTS
YPaBHEHHSMH COOTBETCTBYIOIINX PEAKIU B MOJIEKYJIIPHOI 1 HOHHO-MOJIEKYJIIPHOH (opme.

308. IIpn moMomy KakuX KadyeCTBEHHBIX PEAKIMH MOXKHO PasiuYuTh 2 MUHepalbHBIX ynoopenus (NH4)2S04 u KC1? Otser
MOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIUH B MOJICKYISIPHOH M HOHHO-MOJICKYJIIPHOH (popMe, yka3aTh I[BET OCAIKOB.
309. Hanwucats xumudeckre (GOpMyIibl BEIIECTB, HAXOAAIUXCS B 3-X Konbax, ecnu: 1) pacTBOp OKpaIlMBaeT IJIamsi TOPENKU B

(uonetoBsIi HBET (00pa3ibl U3 KoJO 1-i 1 2-i1) 1 KxenThii (00pa3ser u3 3-i KoJIObI); 2) mpu NpuiMBaHuK pacTBopa AgNO3 B

oOpasrie u3 koaObr No2 BBITIaT TBOPOXKUCTHIHN 0caziok Oeroro 1BeTa; 3) npu nobasnennu pactsopa BaCl2 B obpasuax u3 1-it u 3-i

K010 BhIMajaet Oenslit ocanok; 4) mpu godasnennun H2SO4 usmenennil He npoucxoaut. OTBET MOATBEPAUT YPaBHEHHAMHI
COOTBETCTBYIOLIMX PEAKLHMH B MOJIEKYJISIPHOI M HOHHO-MOJIEKYJIIPHOH (opme.

310. Kak npu momory BoJs! M a30THOM KHCIIOTH PACcIO3HATH YETHIPE IOPOIIKa — COXy, Mel, cyibdaT Hatpus u rurc? OTBeT
HOATBEPANTH YPABHEHUAMH PEaKIUH B MOJICKYJIIPHOI U HOHHO-MOJICKYIISIPHOI hopme.

311. B deTrIpex makeTax coAepiKaTcs CIeYIOUIMe BEeIecTBa: Cyab(ar amtOMUHUS, HUTpAT Oapusi, XJOpHUI aMMOHHMS, CYIb(OUT




HaTpus. Vcrions3ys pacTBOP IMAPOKCHAA KaIUs M OTKPBITHIA UM CyJb(aT alTlOMUHIS, OOHAPYKHUTh BCE OCTAJIbHBIEC BEIECTRA.

OTBeT NOATBEPANTH YPaBHEHUSIMH PEaKLMil B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO paznmunts: a) cynboatsl xenesa (II) u (III); 6) HUTpaT U HUTPHUT
kanua? OTBET HOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

313. Kak nmpu nomoumm auxpomata kanus K2Cr207 mMoxHO pa3nuuuTh: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT u HUTPUT
kanua? OTBET NOATBEPAUTD YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIEMYIOIINE BEeIlecTBa: Cynab(aT HaTpws, CyabGuUT HATpus, CyIbdUI HATPHSL.
Kak, umest B cBOeM pacHopsKEHHH JIUIIL OAUH PEaKTUB (KaKoi?), y3HATh, TAe Kakas coyb Haxoaurcs? HamicaTs ypaBHeHUS

PEaKIN MEX/y PEaKTUBOM U KaXkJI0i U3 coieil B MOJIEKYJISIPHOH 1 MOHHO-MOJIEKYJISIpHOH (opMme.

315. Kak npu momomy ruipokcraa HaTpHs, HUTparta cepedpa U Xiopuaa 0apus ONpeneNnuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHUS — MPEACTABIAET Co0O0I nccueayemslil oopasen ynoopenus? OTBET HOSCHUTD
ypaBHEHHMAMH peakuuil B MOJIEKyIIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BaABIIMXCS OCAIKOB.

316. Kax nmpu nomomy ruipokcua HaTpusl, HUTpaTa cepedpa u kapOoHATa HATPHUs ONPEIEINTh, KAKOe U3 yI0OpeHHi —
HHUTPAT KaJIbIHsA, GochaT aMMOHNS, XITOPHJ] KK — IIPEACTABISIET OO0 HeceryeMblil oopasen ynooperus? OTBeT MOsSCHAUTD
yYpaBHEHHSAMH peakuuil B MOJICKyJIIPHOH U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BABIIMXCS OCAIKOB.

317. Kax npu nomomy ruipokcuia HaTpusl, HATpaTa cepedpa U COJISTHOM KUCIOTHI OINPENCNIUTh, KAKOe M3 yHO0OpEeHHH —
HHUTPAT aMMOHHS, KapOOHAT Kaiust, pocdaT KaTus — mpeAcTaBIsIeT co0oit odpaser ynoopernsn? OTBET MOACHUT YPaBHEHUSAMHI
peakuuii B MOJIEKYJISIPHONH ¥ HMOHHO-MOJIEKYIIIPHOH (opMe ¢ yKa3aHHEM IBETa 00Pa30BaBIIIXCS OCAIKOB.

318. [Tpu momou KakuX KaueCTBEHHBIX PEaKIMid MOXKHO MOATBEpIUTH cocTaB Tpex BemlecTB: (NH4)2S0O4, KCI, Na2S?
Hammcats ypaBHEHUs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOHM M HOHHO-MOJIEKYJIIPHOH (opMme.
319. HasBare Hambosee BaXKHBIE COJIH JKele3a M yKa3aTh MX MPAKTHYecKoe 3Ha4deHHe. [Ipu ImoMoIy Kakux peaxiuii MOXKHO

00HapyXUTh IpHcyTcTBHE HOHOB xkene3a (II) u (III) B pactBope? OTBET NOA-TBEPAUTH YPAaBHEHUAMH PEaKUUil B MOJICKYISPHOH U
MOHHO-MOJIEKYJISIPHOH (opMme.

320. ITpn moMomy KakWX KadeCTBEHHBIX PEaKIWil MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUI B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (opme.

6.2. Tembl nUCbMEHHBIX padoT

HanmenoBanwne 1a60paTOpHBIX paboT

OmnpeneneHue SHTAIBINN peakiuu Heiirpanu3anuy. CKOPOCTh XMMUUECKUX peaknuii 1 XMMHYECKOe paBHOBECHE
Peakiuu okucneHns-BOCCTAHOBICHUS

N3yueHne CBOWCTB NPENENbHBIX YITIEBOJOPOAOB

KonrponpHast paboTta cTyZEHTOB 3a04HOiT (hOpMBI 00yUICHUSI

Konrposbnas padota (KP) comep Ut MHIUBUIYaTbHBIC 3aIaHHS.

TpeGoBanus mo BeimonHeHnto KP:

1. KonTponbsHas paboTa cTyJeHTOB 3a04HOM (HopMbI 00yUIEHUS COCTOHT U3 12 3a7a4, OXBAaTHIBAIOIINX ITOTHBIA KypC JUCLHUIINHEL, U
BBITIOJIHACTCS 110 OJTHOMY M3 YKa3aHHBIX BAPHAHTOB. BHIOOp BapuaHTa OnpenesnsieTcs: ABYMsI MOCICAHUMU HU(ppaMH 3a4ETHON
KHIKKH CTYACHTA.

2. 3agaun KP momKHBEI IMETH Te HOMEpa, IO KOTOPBIMH OHHU CTOST B TIOCOOMH. Y CIIOBHS 3a/1a4 HEOOXOANMO IEPENHCHBATh
MOJTHOCTBIO.

3. PerreHne 3a1aqu JOIDKHO OBITH YETKO 0OOCHOBAHO C HCIIOJIF30BaHHEM 3aKOHOB M TIOJIOKEHUI XUMHU.

4. Ilpn HeOOXOIMMOCTH PELIEHHE CIEeIyeT MOSCHATD YEPTEKOM.

CTpyKTypa KOHTPOJILHOH paOOTHI:

* TuTynbHBIN TUCT

* YcioBus 3a1a4 B COOTBETCTBUM ¢ BapuaHToMm KP

* HeoOxoauMele uepTexHu, rpauKy ¢ MOSICHEHUSIMU B COOTBETCTBHHU C YCIOBHEM 3aJa4un
* Pemenus ¢ nosicHeHUsAMH

* OtBer

KoHTponbHas paboTa BBITIOTHSAIOTCS CTYJIEHTOM CaMOCTOSITENIbHO B COOTBETCTBUY C MHAMBHUIYaJIbHBIM 33/IaHUEM, C ITOJIHBIM
yKa3aHHEM Ha THTYJIHHOM JIUCTE (haMHJINH, IMEHH, OTYECTBA, ITOCIIE YeTo TIepeIaloTCs B IeKaHaT cBoero (akynbTera. B nekanare
OHHU PETUCTPUPYIOTCS U MOCTYMAaoT Ha Kadenpy. [1o pe3ynpraTam mpoBepkr KOHTPOJIBLHON paOOTHI MPEToAaBaTeNb NAeT PEEH3UI0
C 3aKITI0UEHUEM, UTO JaHHAs paboTa 3auTeHa WM He 3auTeHa. PereHsus nepeaaercs B JeKaHAT U CIYXHUT OCHOBaHUEM IS I0ITyCKa
CTYyACHTA K 3a4ETy WU K3aMEHY.

IIpumeuanue:
ITepeuens BapuaHTOB 331aHNI KOHTPOJIBHOM PabOTHI, METO/IMKA €€ BBIIIOJIHEHHSI U HE00X0MMasl JINTepaTypa IPpUBEACHbI B




METOIMUECKIX yKa3aHUSAX Ul HAIHCaHUs KOHTPOIbHOU paboTel (JIyranckas, M.A. Xumus [TexcT] : MeTox.yka3. IO U3y4. Kypca U
BBII. KOHTP. paboThI /151 CTY . 3a04. hopmbl 00y4. / MI.A. Jlyranckas, O.1O. Illanamosa, C.B. Konnaparosa; HoBouepk. roc. Menuop.
akaj., Kad. XUMUH U IPHUKIL. SKostornu. — HoBodepracck, 2013.-66 ¢.-50 5x3.). Kaxslit cTyAeHT BEINONHACT KOHTPOJIBHYIO PadoTy
B COOTBETCTBUH C BAPHAHTOM 3a/IaHHs, ONPEAEIIIEMOro M0 ABYM HOCIeIHIM IudpaM ero mudpa (HOMep CTyASHUISCKOTro Omiera 1
3ayeTHOW KHIKKM). Hanpumep, mudp cryaenta 30512, 1.e. mocnenuue mudpsl ero 12. CregoBaTteiabHO, CTYJEHTOM A0KHA OBITH
BBITIOJTHEHA KOHTPOJIbHAS paboTa, BKIIOYAIOIIas 3aJa4y BapuanTa 12.

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

1. MOKA3ATEJIN, KPUTEPUN U IKAJIbI OHEHNBAHWA KOMITETEHIIUU

Orenka copmupoBanHOCTH KomrieTeHImi y ctyaenToB HUMU JIou[’AY u BbICTaBIICHHE OLIGHKH 110 OTACIbHOM AUCLUILTHHE
BEJICTCS CICIYIONUM 00pa3oM:

- IUTS CTYZICHTOB 3a09HON (POPMBI 0OYUEHUS UTOTOBAs OIICHKA 110 TUCIIUIUIMHE BBICTABIISIETCS 110 S-0aIbHOI [TKaje B BUIE OIEHKU
«OTJIUYHO», «XOPOIIOY», «YJOBIETBOPUTEILHOY, «HEYL0BIETBOPUTEILHOY;

BeIcoxuii ypoBeHb OCBOCHHS KOMIIETCHIIUH, HTOTOBAS OI[CHKA M0 TUCIUIUIHHE «OTIMIHO» MIIH «3a4TEHO»: TITyOOKO M IPOYHO
YCBOMJI IIPOTPAMMHEIH MaTepua, HCUEPIBIBAIOIIE, TOCIEA0BATEIFHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT TECHO
YBS3BIBaTh TEOPHIO C NPAKTHKOM, CBOOOIHO CIPABIISETCS C 331a4aMH, BOIPOCAMH M APYTHMMH BUIaMH IIPUMEHEHUSI 3HAHUH,

HpHYEM HE 3aTPyIHSETCS ¢ OTBETOM IIPU BUION3MEHEHHH 3aJaHUH, UCIIONIB3YeT B OTBETE MaTepHall MOHOTpa(pUIECcKOi
JATEpaTypHl, IPaBIIFHO 0OOCHOBBIBAET NIPHHATOE PEIICHHE, BIaJeeT Pa3HOCTOPOHHUMH HABBIKAMHU W IIPHEMaMH BBITTOJTHEHUS
npakTuueckux 3aad. CHCTEMHO U IITaHOMEPHO paboTaeT B TEUEHUH CEMECTPA.

IToBbINIEHHBIN yPOBEHb OCBOCHNUS KOMIICTEHIMH, UTOrOBas OLICHKA 10 JUCIUIUIMHE «XOPOLIO» WU «3a4TCHO»: TBEPAO 3HAET
Martepual, TpaMOTHO H 110 CYIIECTBY H3JIaraeT ero, He JIOMyCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABIIIHHO
MPUMEHSET TEOPETUUECKUE TONOXKECHNUS MIPH PEIICHUH MPAKTUYECKUX BOIIPOCOB U 3a/1a4, BIaJeeT HEOOXOIUMbBIMI HaBBIKAMU U
HpHEeMaMH MX BbINOJIHEHU. CUCTEMHO ¥ INIAHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToporoBelil ypoBeHb OCBOCHUSI KOMIIETCHIIUIH, HTOTOBas! OLICHKA I10 IUCIUIINHE «YIOBICTBOPUTEIHLHOY» HITH «3aU4TCHO»: HMEET
3HAHUS TOJIKO OCHOBHOTO MaTepuasa, HO He YCBOWII €T0 AETaleH, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO NPaBHIIbHBIC
(hopMyTHPOBKH, HAPYIIEHUS JTOTUUECKON ITOCIEeJ0BATENbHOCTH B 3I0KEHUU IPOrPaMMHOTO MaTepuaa, HCIIBITHIBAET 3aTPy IHEHUS
HPH BBITIOJTHEHUH NPAKTHYECKUX PaboT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINH He c(DOPMHUPOBAH, HTOTOBAS OIEHKA TI0 TUCIUILIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He3auTeHo» (MeHee 60 6amIoB): He 3HAET 3HAYUTEIBHON YaCTH MIPOTPaMMHOTO MaTepuaa, JOIyCKaeT CyIeCTBeHHBIC OIIHOKY,
HEYBEPEHHO, C OOJIBIIMMH 3aTPyIHEHHUSMH BBINOJIHSET MTpakTHYeckue padotsl. Kak npaBuio, oneHKa «Heya0BIeTBOPHTEILHO
CTaBHUTCS CTYAEHTaM, KOTOPBIC HE MOTYT IIPOIODKUTH 00ydeHHE 0€3 JOIOIHNUTENbHbIX 3aHATHI 110 COOTBETCTBYIOIIECH IMCIUILTHHE.

Kpurepun oneHku ypoBHS c(hOPMUPOBAHHOCTU KOMIETEHIUI U IPUHATHE 3aKII0YEHH, YTO JaHHAsI KOHTPOJIbHAs paboTa 3auTeHa
WK HE 3a4YTeHa: COOTBETCTBHE COJCPKaHMs pabOThI 33/1aHUI0; TPAMOTHOCTb N3JIOKEHHS M KauecTBO 0pOopMIIeHHs pabOTEI;
COOTBETCTBHE HOPMATHUBHEIM TPEOOBaHUAM; CAMOCTOSATEIIFHOCTE BEITTOJTHEHHS PAaOOTHL, TITyOHHA MpopaboTKH MaTepHaa;
HCTIONIb30BaHNE PEKOMEHJOBAHHON U CIIPABOYHOI IUTEPaTypHl; IPABIIIFHOCTD BBITIOJIHEHHBIX PACYETOB U IpaHuecKol JacTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BBIBOJIOB.

ITpumep cTpyKTypHI GOPMIPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTEI

HaumenoBanue nokasarens Bannst
WHuTepBan 6amioB 3a mokaszareib, OT 5 [Tonyueno
1. TlpenBaputenbHas MOATOTOBKA K J1a0OpaTOpHON padoTe 1

2. I'paMOTHOCTD M3TOXKEHHS U Ka9eCTBO O(OpMIECHHUS paboThl |

3. CooTBeTCTBUE METOJUKM PAaOOTHI CTAHAAPTHOW METOJUKE dKCIIepUMeEHTa |
4. IIpaBUIBHOCTD BBIMTOJHEHHBIX PAcYeTOB M Tpaduyeckol YacTH. 1
5. O00OCHOBAaHHOCTH U IOKA3aTE€ILHOCTH BHIBOJIOB 1

NTOI'OBAS OLIEHKA, 6amn 5

Kputepun oneHku: - mabopatopHas paboTa CUMTAETCs YCHENIHO CAAHHOM, €CIIH 110 UTOraM OLICHUBAHMS CTyACHT HaOpan 5 6amios,
B JKypHAaJIe TIPeroaBaTels Mo JabopaTopHOH paboTe BBICTABIIACTCS Oat

KOHTpOJ’IBHaﬂ pa60Ta BBITIOJIHAKOTCA CTYACHTOM CaMOCTOSATCIIBHO. Ilo pe3ybTaTaM MMPOBECPKU KOHTpOJ'IBHOfI pa6OTLI npenoaaBaTeiib
DacT PCUCH3UIO C 3aKITIOUYCHUEM, UYTO JaHHasA pa60Ta 3a4TCHA WK HC 3a4TCHA.

2. METOJIMYECKUE MATEPHAJIbI, OITPEJEJISIOILME ITPOLIEAYPbI OLIEHUBAHUS 3HAHWM, YMEHU,
HABBIKOB U (MJI) OITBITA JIESTEJIBHOCTHU, XAPAKTEPU3YIOIIUE DTAIIBI ®OPMUPOBAHU S KOMITIETEHLIWIA
OO0 MOPSIOK IPOBENEHISI TPOIETYPHl OLICHUBAHUS 3HAHWH, YMEHUH, HABBIKOB M (WJIN) OTIBITA AEATEIEHOCTH, COOTBETCTBHE
HUHIUKATOpAM JOCTIDKeHHUS c(HOPMUPOBAHHOCTH KOMIICTEHIIMET OMIPE/IeTIeH B CICIYIOMINX JIOKAIbHBIX HOPMATHBHBIX aKTaX:

1. TTonoxeHue o TeKyIIel aTTecTaluu 3Hanui odydarommxcs B HUMU JITCAY (B ne#icTBYOMIEH peakiym).

2. [TonoxeHne 0 MPOMEKYTOUHOU aTTECTAMU OOYUAIONIMXCS 110 TIPOrpaMMaM BBICIIEro 0Opa3oBaHUsl (B IEHCTBYIOIICH peTaKIvg).
JIOKyMEHTBI pa3MeIleHbl B cBOOOJHOM JocTyne Ha opunuansHo caiitte HUMU JIonI’AY https://ngma.su/ B pa3gene: I maBHas
crpanuiia/ CBeneHbs: 00 00pa3oBaTeNnbHON opraHu3aniy/JIoKaIbHbIC HOPMATHBHBIC AKTHI.




ITpumeuanue:
- KOMIUIEKT OMJIETOB AJIS 3a9eTa U HK3aMeHa. XpaHHUTCS B OyMaXKHOM BHIE HAa COOTBETCTBYIOIIEeH Kadenpe. [TomiexxuT exeroqaomy
OOHOBIICHUIO U TIEpeyTBEPKICHUI0. UHCIIO BAPUAHTOB OUIETOB B KOMILIEKTE HE MEHEE YHCIa CTYJeHTOB Ha 3K3aMEHe.

6.4. Hepeqem, BU/I0B OLH€HOYHBIX CPEACTB

Tlo quctunnune Xumus
Ortyer o nabopatopHbIM padotam. KonrponbsHas padora.
Hroroesrit koTposb (MK) — sx3ameH.

7. YHEBHO-METO/JMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXY JIS)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnasue

W3naTenbcTBO, IO

JI1.1 | IumkoBuy E. JI. OO01as xuMusi: yaeOHO- MEeToANYEeCcKoe ocodue Kazanp: U31-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.2 [ HoBoYepk. HHX.- XuMus: METOJ. yKa3aHUs 110 U3y4. Kypca U BbINOJI. KOHTP. Hosouepxkacck, 2023,

MEJHOP. UH-T paboThI I CTYA. 3a04. GopMbl 00y4. Hampasi. "TexHocdepHas http://biblio.dongau.ru/MegaPr
Jouckoit 'AVY; coct.: |6e3omanocts", "HedTerazosoe aeno"” oNIMI/UserEntry?
E.B. [IaTHULBbIHA, Action=Link FindDoc&id=42
O.10. Illanamoga, 9090&idb=0
N.A. Jlyranckas
JI1.3 | IIstauusHa E.B. Xumus (crienuanbHble pa3zessl): J1adopaTopHbIi pakTukyM 1ist | HoBodepkacck, 2023,
CTyZIeHTOB HampaBieHui «TexHocdepHas 6e30macHOCTEY, http://biblio.dongau.ru/MegaPr
«Hedterazopoe neno» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.2. Jlono/iHUTeIbHAS JIMTEPATypa
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI2.1 |IlstanusHa E.B., Xumust: yaeOHoe mocodue sl CTYJICHTOB HaIPaBICHUS Hosouepxkacck, 2016,
Jpososososa T.H., "Texnocdepnas 6e3omnacHocTs" npoduis "Iloxapras http://biblio.dongau.ru/MegaPr
Hsamopa B.B. 0e30macHOCTh" oNIMI/UserEntry?
Action=Link FindDoc&id=91
52&idb=0

JI2.2 | KpamenunnnukoBa H. | Xumwust: yueOHOE mocoOue Uit CAaMOCTOSTETHHOM paboThl 1 Womkap-Ona: III'TY, 2013,

I'., BunokypoBa P. I. | mpaktudeckux 3aHsATHIA https://biblioclub.ru/index.php?
page=book&id=439185

JI2.3 | lanamosa O.1O., Xumusi: COOPHHK 3a/1a9 JJTsI CAMOCTOSITEIIBHOM pabOoThI Hosouepxkacck, 2018,

JHpososo3zosa T.1. CTY/ICHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link_FindDoc&id=23
6795&idb=0

J12.4 | coct. U. B. Opranndeckas ¥ GU3KOJUTONIHAS XUMHS: TPAKTHKyM HoBocubupck:

Bacunsnosa; T. U. HoBocubupckuii

Boxoga; I'. I1. rocyJapCTBEHHBIN arpapHbIi

IOcynoBa yHHUBepcureT, 2013,
https://biblioclub.ru/index.php?
page=book&id=230476

JI2.5 |Bapenuos B. K., XuMUS : SIEKTPOXUMHUYECKHE POLIECCH U CUCTEMBL: yueOHO- Hoocubupck: HI'TVY, 2013,

Cunuypuna P. E.,
Typno E. M.

METOANYCCKOC mocooue

https://biblioclub.ru/index.php?
page=book&id=258630




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

J12.6

Amnapues A. 1.,
KazakoBa A. A.

Xumus : COOpHUK 3a]a4 U yIPaKHEHU: yueOHO-METOANIECKOe
nocobue

Hoocubupck:
HoBocubupckuii
roCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

7.1.3. Metonuueckue pa3padoTku

ABTOpI)I, COCTABUTCIIN

3ariaBue

W3nmarenscTBO, TOI

JI3.1

Jlyranckas U.A.,
Ilamamosa O.10.,
IIaraunpina E.B.

XUMHS: METOANYIECKHE YKa3aHUS 0 H3YUSHHIO Kypca 1
BBIIIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a0YHOM
(hopmbl 00yuenus Hanpasnerus 280700 "Texnochepnas
6e3omacHOCTE"

Hosouepxkacck, 2013,
http://biblio.dongau.ru/MegaPr
oNIMI/Web

JI3.2

Hpososozosa T.U.,
Ianmamosa O.10.,
IIstauneiaa E.B.

XuMust: 1a00paTOPHBIN MMPAKTHKYM JUIS CTYJCHTOB BCEX
HaInpaBJICHUH

Hosouepxkacck, 2018,
http://biblio.dongau.ru/MegaPr

oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0

JI3.3

HoBouepk. unx.-
MEJHOp. UH-T
Honckoit 'AY ; cocr.
0O.10. Hlanamoga

Hosouepxacck, 2019,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=29
9150&idb=0

XuMHS: METOINYECKHUE YKAa3aHUS 0 TIOATOTOBKE K TEKYIIEMY
KOHTPOJTIO AJIS1 CTYICHTOB BCEX HANpaBIeHUN

7.2. Ilepeuennb pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKANMOHHOI ceTu "HTepHeT"

7.2.1

http://www.chem.msu.su/rus/elibrary/

7.3 IlepevyeHb MPOrpaMMHOI0 odecredeHust

7.3.1

Yandex browser

7.4 TlepeyeHb NHPOPMALNOHHBIX CIPABOYHBIX CHCTEM

7.4.1

OubIMoTEKa

ba3br nanabix OOO HayuHnas snekrpoHHas

http://elibrary.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCITUITJIMHBI (MOIYJIA)

8.1

2321

CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CIECIUAIM3HPOBAHHON MEOEIBI0 H TEXHHYECKIMU
cpeficTBaMy 00yUEHHsI, CITyKAIIUMU [T IpeAcTaBiIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPALIMOHHOTO 000pyJ0BaHus (IIEpeHOCHOIT): HOyTOyk Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1miT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HAMISAIHBIC TOCOOU — 9 mT.;
Jocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermonaBaresisl.

8.2

2102

CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICIIHATN3UPOBAHHON MEOCIBIO U TEXHUYECKUMHU
cpeAcTBaMy 00yUYEeHHsI, CITy>KAIIUMHU TS PeACTaBICHHUs HHPOPMALIUU OOJIBIION ay JUTOPUH:
Habop nemMoHcTpanimoHHOro 060pynoBaHus (IEPEHOCHON): 9KpaH - | mT., mpoekrop - | mrt., HeTOyK
- 1 wr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 wir.; ITlnura sanexrpudeckas — 1 wr.; I[lnmura
HarpesarenbHast ES-HA3040 — 1 wir.; Nazoananuszarop I'’XIT-3M — 1 wit.; Oruerymurens — 1 mr.,;
Benpo xonycnoe — 1 mt.; JlabopaTopnas mocyna; PacTBOpsl peakTHBOB, HEOOXOAMMBIX ISt
BBITTOJTHEHHS JIAOOPATOPHBIX paboT; ANTedka ¢ MeauKaMeHTaMu — | mT.; Mebenb nabopatopHasi;
Jlocka MarHuTHO-MapkepHas - lmr.; CymmnbHbli mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - lmT.; MydenbHas neys - 2 mT.; JJocka — | mr.; Paboune mecta ctynenros; PaGoune mecta
IpernojaBaTess.

83

2313

CrnenunanbHOE TOMEUICHHE YKOMIUICKTOBAHO CICIUAIM3HPOBAHHON MEOEIBI0 U TEXHHYECKUMU
CpencTBaMH 00YYEHHS, CIy KaIlluMH TSI IPEICTAaBICHI HH(OOPMAIINH OOIIBIION ay TUTOPHH:
Habop nemMoHCcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11T., 3xpan HacTeHHBbIH — 1 WT.; YueOHo-HarIAHbIE TOcOOUs — 15
mt.; Paboune mecra ctyneHToB; Pabodee MecTo nperonaBarens.

8.4

2305

ITomenieHre YKOMIUIEKTOBAHO CIICIIHATHN3UPOBAHHON MEOCITBIO M TEXHMUECKUMU CPEIICTBAMU
00y4YeHHUsI, CITYKAIUMH JJIs TIPEICTaBICHUS HHPOPMAIIUHN U OCHAIEHO KOMITBIOTEPHOUW TEXHUKOU C
BO3MOYKHOCTBIO MOJIKITIOYECHUS K CeTH «VIHTepHET» U 00ecTIedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-00pazoBarebHyto cpeny HUMU Jlouckoit TAY: Kommbiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monurop Intel Celeron 430 — 1 mt.; Kadenpanshas 6ubmnoTeka;
Cronbl komnbloTepHble — 6 WT.; Cron-Tym6a — 5 mt.; Crynbs — 16 mr.; TemaTHuecKue IIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyeHTOB; Pabodee MecTo mpenoaBaTeis.

9. METOIMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA ITIO OCBOEHUIO JUCHUIIIIMHBI (MOAY JIS)

1. MeTtoauueckne peKOMEHIAIMA TI0 OPTaHU3aIlUH CaMOCTOATENLHON paboThl o0yuatonuxcs B HUMU JITAY [DnekrpoHHbIH
pecype] : (BBen. B neiictBue npukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. nHx.-menuop. uH-T JJoHckoii [AY .-




OnekrpoH. naH.- HoBouepkacck, 2015.

2. TMonmoxenue o Texyuiei arrecrauuu odydaromuxcs B HUMU JITAY [OnekrpoHHbii pecype] (BBEIEHO B JEHCTBHE MTPUKA30M
mupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nHx.-menuop. uH-T JloHckoi 'AY.-Onexrpon. man.- HoBouepkacck, 2015.-
Pexxum goctyna: http://www.ngma.su - 20.08.2016.

3. TunoBbie GOPMBI TUTYJIBHBIX JINCTOB TEKCTOBO JJOKYMEHTALIMH, BBIMOIHIEMOH CTYICHTAMH B Y4eOHOM Tpolecce
[Dnexrponnsiit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexxum goctyna:
http://www.ngma.su

4. ITonoxenue o (oHIE OIEHOYHBIX CPEACTB [DNEKTPOHHBIH pecypc] : (mpuHATO pemreHneM YdeHoro coeta HUMUM JITAY Ne3 ot
27.06.2014r) / HoBouepk. uHxk.-Menuop. uH-T Jlorckoi ['AY .-Onekrpon.aan.- HoBouepkacck, 2014.- PexxuM goctymna:
http://www.ngma.su

5. TTonoxeHue 0 MPOMEKYTOUHOH aTTECTAUH 00YJAIOIIUXCS IO IPOTpaMMaM BBICIIEr0 00pa30BaHUs [ DIEKTPOHHEIHA pecypc]
(BBeneHo B neiictBre npukazoMm nupekropa HUMMU JJonckoit TAY Ne3-OJ1 ot 18 suBaps 2018 1.) / HoBouepk. HHXK.-METHOP. UH-T
Honckoit 'AY.-DOnexrpon. nan. - HoBouepkacck, 2018.

6. [Tataumeia, E.B. Xumust: yaeOHOe mocobue uis cTyaeHToB HanpasieHus "TexHochepHas 6e3omacHOCTh" poduis "TloxkapHas
6e3omacuocts" / E. B. ITarausiaa, T. U. [IpoBoBo3osa, B. B. Iamtopa ; HoBouepk.umxk.-menuop. uH-T JIIAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XuMusi:Kypc JSKIUH Ui CTyAeHTOB HanpasieHus "TexHochepHas 6e30macHOCTh"

/ W. A. JIyrauckas, E. B. [Iatauneiaa ; HoBouepk. nmxk.-menuop. uH-T JITAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. IpoBoBo3oBa, T.U. Xumus: 1ab0paTOpHBII MPaKTUKyM Ul CTYAE€HTOB Bcex Hanpasnenuii / T. W./IpoBoBo3osa, O. IO.
[anamoga, E. B. [TataunsiHa ; HoBouepk. uHxk.-menuop. uH-T Jlonckoit [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. anamoa, O.10. Xumus [Dnekrponusiii pecypce] :COOpHUK 3a1a4 IS CAMOCTOSATENEHOM PabOTHI CTYICHTOB (BCEeX
Hanpasienuit) / O.10. lllanamosa; T.W. /IpoBoBo3osa; HoBouepk, umx.-memnop. un-t IFAY. Hosouepkacck, 2018. —
http://www.ngma.su




