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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHNYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

OO01mmas TpyI0eMKOCTh 6 3ET

YacoB no yueOHOMY IUIaHY 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 22
caMocCTOsTebHas paboTa 185
4acoB Ha KOHTPOJIb 9

Pacnpenenelme YacCoB JUCHMIIVINHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypee>) Uroro
Henens 16 1/6
Bun 3anaruit vo | PO | VI PII

Jlexkuuu 10 (10 |10 |10
JlabopaTopHsbie 6 6 6 6
IIpakTuyeckue 6 6 6 6
HWroro ayn. 22 (22 (22 |22
KonraktHas pabora |22 |22 (22 (22
Cawm. pabota 185 | 185 | 185 [ 185
Yacel Ha KOHTPOJIb 9 9 9 9
Utoro 216 (216 216 | 216

Bunbt KOHTPOJIA B CEMECTpax:

DK3aMeH 2 ceMecTp

KouTponbHas pabora 2 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUIIIMHBI (MOY.I5)

2.1]- BIaJieHHe 0a30BBIMH 3HAHMSMH (DyHIAMEHTAIBHBIX pa3/esioB (GH3UKH, XMMUH U OHOJIOTHH B 00BEME,
HEo0XOMMOM /I OCBOCHHS (PU3UUECKUX, XHMUYECKUX M OMOJIOTMYECKHX OCHOB B 9KOJIOTHHU U MTPUPOIOIIOIb30BAHMS;
METOZaMH XMMHUYECKOTO aHAIN3a, 3HAHUSIMU O COBPEMEHHBIX IMHAMUYECKHUX MpoLieccax B IPUpoJe U TeXxHOcdepe, 0
COCTOSTHHH Teocdep 3eMITH, SKOIOTHH 1 YBOIONIH OHOCc(hepsl, IMOO0ATBHBIX IKOIOTHUECKHUX TPoOIIeMax, MeTOIaMI
0TOOpa U aHaNN3a TEOJIOTHYECKUX U OMOIOTHYECKUX NMPo0, a TaKkKe HaBBIKAMU HICHTH()UKAIIUY U OIICAHUS
OMOJIOrMYECKOro pa3Hoo0Opasys, €ro OLEHKH COBPEMEHHBIMU METOJaMH KOJIMYECTBEHHOH 00paboTkn nHdopmannu

3. MECTO JUCIIUIIVIMHBI (MOAYJIs1) B CTPYKTYPE OBPA3OBATEJIBHOU TPOI'PAMMBI

Hukn (paznen) OIT: | b1.0
3.1 | TpeGoBaHus K NpeBAPUTEIbHON MOATOTOBKe 00y4aloIerocs:
3.1.1 | 3uats:

3.1.2 -COBPCMCHHYIO MOJCJIb CTPOCHUA aTOMa, XUMHUYCCKUEC 3JIEMCHTHI 1 UX COCANMHCHUSA; pCaKIITUOHHYIO CITIOCOOHOCTH
BCUICCTB, NEPUOANICCKYIO CUCTEMY DJIEMECHTOB B CBCTC CTPOCHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIUTEIIBHO-
BOCCTaHOBHUTEJIbHBIC CBOICTBA BCIUIECTB, XUMHUYECKYIO CBA3b; XUMUYCCKYIO I/I,HCHTI/I(I)I/IKaHI/IIO BCHICCTB; AUCIIEPCHBIC
CHUCTEMBI U UX Knaccncbnxaumo; XUMHUYECKYIO

3.1.3 | TepMOAMHAMUKY U KHHETHUKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBEHHO OIMMCHIBATH PCAKIIUU ITPEBPAIICHUA BEIICCTB,
PaCCYUTBIBATE KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIIECTBA, OCMOTHYCCKOC AABJICHUC PAaCTBOPOB, CKOPOCTH
XUMHUYCCKHX peaKuHﬁ 1 X HAIPaBJIICHHOCTb.

3.1.6 | HaBbIk:

3.1.7 | - BBIIOJIHEHUS XUMHUYECKOTO OKCIICPUMCHTA

3.2 | JucuuninHbl (MOIY/4) U NPAKTUHKH, /151 KOTOPbIX OCBOEHME JAHHOM ANCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejauecTByomee:

3.2.1 | 'maporazoauHamMuka

3.2.2 | MetpoJtorusi, CTaHIapTU3AIMS U CePTUHUKAIHS

3.2.3 [ CtpoutenbHbIe MaTePHAIBI

3.2.4 | Teoperuueckast MEXaHHKa

3.2.5 | Oxonorus

3.2.6 | ODxoHOMUKA

3.2.7 | KomnbprotepHas rpaduka B npohecCHOHATBHOM AEATEIBHOCTH

3.2.8 | ConpoTuBIiIeHNE MaTEPUAIOB

3.2.9 [ Teopus ropeHus v B3pbiBa

3.2.10 | YueOHast mpakTHKa: HAyYHO-UCCIEAOBATENbCKas paboTa (MOIydeHHEe IEPBUYHBIX HABBIKOB HAyYHO-UCCIE0BATENbCKON
paboTs)

3.2.11 | YuebHas TexHONOTHYECKas (IPOSKTHO-TEXHOIOTHUECKas) MPaKTHKA

3.2.12 | [IporHO3MpOBaHUE OMACHBIX (PAKTOPOB MOKaApa

3.2.13 | [IpoexkTupoOBaHKE CUCTEM MTPOTUBOMIOXKAPHOTO BOJIOCHA0KCHHUS

3.2.14 | [IpoTnBoOIIOXKAPHOE BOJOCHAOKECHHUE

3.2.15 | DnexTpoHUKa U SIEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHUS U UX YCTONUUBOCTD IIPH HOXKape

3.2.17 | HapéXHOCTb TEXHUYECKUX CUCTEM M TEXHOT€HHBII PUCK

3.2.18 | [Toxaprast 6€30MacCHOCTD TEXHOJIOTHYECKUX TPOIIECCOB

3.2.19 | [ToxapHas 6€30acHOCTH IEKTPOYCTAHOBOK

3.2.20 | [Ipon3BOACTBEHHAS SKCIUTyaTallHOHHAsI TPAKTUKA

3.2.21 | Ynpasnenue TexHochepHoi 6e30MacCHOCTHIO

3.2.22 | KoMnbloTEpHOE MOJICIMPOBAHKE TI0KAPa B MOMEIIICHUU

3.2.23 | Hamzop u KoHTpOJH B chepe Oe3omacHOCTH

3.2.24 | OCHOBBI HAYYHBIX HUCCIICIOBAHUH B MPOGECCHOHATIBHOMN NeSITeIbHOCTH

3.2.25 | [loxaprast 6€30MacCHOCTH B CTPOUTEIHCTBE

3.2.26 | [Ipon3BOACTBEHHAs U IOXapHAasi aBTOMAaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHOH KBaTH(UKAINOHHOI pabOTHI, BKITIOYAs TIOATOTOBKY K IPOIIEAYPe 3alIUTH M IPOLEYPY 3alTHThI

3.2.29 | [Tpou3BoACTBEHHAS MIPEATUIUIOMHAS PAKTUKA

3.2.30 | PaccinenoBaHue U 3KCIEPTH3a [10KAPOB




4. KOMIIETEHLIMH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIUIIINHBI
(MOZY.JIS)

OIIK-1 : CniocoGeH pemaTh 3aJa4i, OTHOCSLIAECS] K MPO(ecCHOHAIbHOM 1eATeIbHOCTH, TPUMEHSIST METOIbI
MO/IeJTHPOBAHMS, MATEMATHYECKOT0 AHAJIN3A, eCTeCTBEHHOHAYYHbIE U 00LIeNHKeHEPHbIE 3HAHUS

OIIK-1.1 : ymeeT UCHONB30BaTh OCHOBHBIE 3aKOHBI INCIUIUINH HHKECHEPHO-MEXaHUUECKOTO MOTYIIS

OIIK-1.2 : ymeeT HUCHONb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIMH, IPABHJIA TOCTPOCHHUS TEXHUIECKUX CXEM
U YepTexen

OIIK-1.4 : 3Haer MMPUHIUIINATIBHBIC 0COOEHHOCTH MOACINPOBAHUS MATEMATHYICCKUX, (1)I/IBI/I‘ICCKI/IX 1 XUMHYCCKUX ITPOLCCCOB,
npeaHa3HauYCHHBIC AJI1 KOHKPCTHBIX TEXHOJOTHYCCKUX IMMPOLECCOB

OIIK-4 : Cnoco0eH NpoBOAUTH U3MepPeHUs U HA0II0ieHNs1, 00padaThIBATh U NPEACTABJIATh IKCIIEPUMEHTAIbHbIE JaHHbIE

OIIK-4.1 : 3HaeT TEXHOJOTHIO ITPOBEACHHUS THITOBBIX HKCIICPUMEHTOB Ha CTAaHAAPTHOM 000pYyIOBaHWH B TaOOpaTOpPHUX U Ha
MPOU3BOACTBE

OIIK-4.2 : ymeer 06pabaTeiBaTh pe3yJIbTaThl HAYYHO-HCCIEI0BATENBCKOM AEATEILHOCTH, UCTIONB3YS CTAaHIapTHOE

o0opynoBaHue, MPUOOPH M MATEPHAIIBI

OIIK-4.3 : BnageeT TEXHUKON SKCIEPUMEHTUPOBAHUS C UCIOIb30BAHUEM MMAKETOB MIPOrPaMM

5. CTPYKTYPA U COJEP)KAHUE JUCIUILINHBI (MOLYJIST)

Kon HaumeHnoBanue pasaesioB u Cemectp / | YacoB | Unankartopsl | Jluteparypa | HuTepaxr. Ipumeuyanne
3aHATHSA TeM /BUA 3aHATUS/ Kypc
Pazgen 1. OcHOBHBIE 3aKOHBI
XUMHH
1.1 KOHCITIEKTUPOBaHHE Y4eOHOH 2 10 OIlK-4.1 JI.1J11.2 0
U /WA HayYHOU JINTEPaTyphI; OIlK-4.2 JI1.3
OCBOGHHE Pa3JiesIoB, TEM, OIIK-4.3 JI1.4J12.1
OTpPakKCHHBIX B OK3aMEHALIMOHHBIX OIIK-1.1 JI2.2J12.3
BONPOCax, HO HE PACCMOTPEHHBIX OIIK-1.2 J12.4 J12.5
B XOJI€ aAYJAUTOPHBIX U OIIK-1.4 JI2.6 J12.7
MIPAKTUYECKUX 3aHATUI JI2.8 JI2.9
JI2.10
/Cp/ JI2.11J13.1
JI3.2J13.3
31
Paznes 2. Ctpoenne atoma.
Ilepuoanyeckas cucrema
3jemeHTOB JI.M.MeHneneeBa
2.1 Crpoenue aroma. CoBpeMeHHas 2 1 OIIK-4.1 JI1.1J11.2 0
MO/JIEb COCTOSIHHS 2JIEKTPOHA B OIIK-4.2 JI1.3
aToMe. DJIeKTPOHHBIE 000JI0UKH B OIIK-4.3 JI1.4J12.1
atome. KBaHToBbIE UncCHa. OIIK-1.1 JI2.2J12.3
Ipunnun Iaynu. Ipasuno Xysaa. OIIK-1.2 JI2.5 J12.6
Ilepuonuueckuii 3axon J1.1. OIIK-1.4 J12.7 J12.8
MeHneneeBa B CBETE COBPEMEHHOM J12.9
TEOPUH CTpoeHHs aToma. /JIex/ J12.11J13.1
JI3.2J13.3
21
2.2 MOATOTOBKA K JIEKIIMOHHBIM, 2 10 OIIK-4.1 JIT.1JI1.2 0
MPaKTHICCKUM, JTA0OPATOPHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIICHUE TUIIOBBIX OIIK-4.3 JI1.4J12.1
CUTYallMOHHBIX 3a1a4 /Cp/ OIIK-1.1 J12.2 J12.3
OIIK-1.2 JI2.5J12.6
OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2JI3.3
31
Pasnen 3. Xumnueckas cB3b U
CTPOEeHHe MOJIEKYJT




3.1 Xumuueckas CBA3b U CTPOCHHUE 1 OIIK-4.1 JI1.1J11.2
MOJIEKYJI. OIIK-4.2 JI1.3
THunel XUMUYECKOU CBSI3U: OIlK-4.3 JI1.4J12.1
KOBaJICHTHAs, HOHHAS, OIIK-1.1 JI2.2 J12.3
BOJIOPOJIHAS, METAJUINYECKasl. OIIK-1.2 J12.5J12.6
Crpoenue monekysl. BrnusiHue tumna OIIK-1.4 JI2.7 J12.8
XUMHYECKOH CBSI3U Ha CBOWCTBA J12.9
BEILIECTB. JI2.11J13.1
/JTex/ JI3.2J13.3

31

3.2 MOATOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1J11.2
MIPaKTHYECKUM, TaOOPaTOPHBIM OIIK-4.2 J1.3
3aHATHSIM, PEIICHUE TUITOBBIX OIlK-4.3 JI1.4J12.1
CHUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 JI2.5 J12.6
OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
91
Paznen 4. 3akonomepHocTH
NMpOTeKAHUS XUMHYECKUX
npoueccoB. JHepreTuKa
XHMHMYECKHX MPOLeCCOB.
CropocTh XUMHYECKUX PeaKLui
U XHUMHYeCKOe paBHOBecHe

4.1 DHepreTuka XMMHYECKUX 1 OIlK-4.1 JI1.1J11.2
MIPOLIECCOB. XUMHUUYECKAast OIIK-4.2 JI1.3
KHHETHKa DHEepreTHYecKue OIlK-4.3 JI1.4J12.1
3¢ (eKTH XUMUIECKUX PEaKIUH. OIIK-1.1 JI2.2J12.3
BuyTpenHnss sHeprus u OIIK-1.2 J12.5 J12.6
SHTaNbNus. TepMoxumus. 3aKoH OIIK-1.4 JI2.7 J12.8
I'ecca. Temora oOpa3oBaHus JI2.9
XUMHUYECKUX COCTUHEHHM. JI2.11J13.1
[Tonsatue 06 PHTPONNH U SHEPTHU JI3.2J13.3
I'u66ca. CkopoCTh XUMHYECKHX 21
peakuuii, BIUSHUE Ha HEe
Ppa3IuUHBIX (aKTOPOB.

XUMHUYECKOe PaBHOBECHE.
IIpunHimn

Jle-lllaTenwe, cmereHue
paBHOBecHs. (AHAIN3 KOHKPETHBIX
CUTYyaIui)

/JTex/

4.2 1. Omnpenenenue SHTAIBINN 2 OIlK-4.1 JIT.1J11.2
peakuuy HeUTpanu3alnuu OIIK-4.2 J1.3
2.CKOpOCTh XUMHUYECKUX PEaKIUit OIIK-4.3 JI1.4J12.1
U XUMHUYECKOE PABHOBECHE OIIK-1.1 JI2.2J12.3

/J1a6/ OIIK-1.2 JI2.5J12.6
OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
91

4.3 DHepreTuka XMMHYECKUX 1 OIlK-4.1 JIT.1JI1.2
npoueccoB. PacueT sHTanbnmun OIlK-4.2 JI1.3
XUMHUYECKUX PEeaKIHH. OIIK-4.3 JI11.4J12.1

OIIK-1.1 JI2.2J12.3
Mp/ OIIK-1.2 JI2.5 J12.6
OIIK-1.4 J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3

31




4.4 MHOATOTOBKA K JIEKIIMOHHBIM, 15 OIIK-4.1 JI1.1 J11.2
MPaKTUYECKUM, J1a00paTOpHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 JI1.4712.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 JI2.5J12.6
OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazgen 5. O6mas
XapaKTepUCTHKA PAacTBOPOB

5.1 OOmas xapaKTepucTuka 2 OIIK-4.1 JI1.1J11.2
pacTBOpOB. OIIK-4.2 JI1.3
CriocoObI BEIpaKEHUS COCTaBa OIlK-4.3 JI1.4J12.1
pactBopoB. PU3UKO-XMMHUUECKHE OIIK-1.1 JI2.2J12.3
CBOICTBa paCTBOPOB HE OIlK-1.2 JI2.5 J12.6
SJIEKTPOJIUTOB U JIEKTPOJIUTOB. OIIK-1.4 JI2.7 J12.8
3akon Bant-I'opda u Payms. J12.9
(AHanu3 KOHKPETHBIX CUTYALIHii) JI2.11J13.1

/JTex/ JI3.2J13.3
31

5.2 OO6mast xapakTepuCcTHKa 1 OIIK-4.1 JI.1J11.2
pacTtBopoB. Pacuer KOHLEHTpanuu OIIK-4.2 J1.3
pacTBOpOB. OIlK-4.3 JI1.4J12.1

CBo¥icTBa pacTBOPOB (pelIeHHe OIIK-1.1 JI2.2J12.3
CUTYaIlMOHHBIX 33/1a4). OIIK-1.2 JI2.5 J12.6
Mp/ OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

53 MOJATrOTOBKA K JICKIIMOHHBIM, 15 OIIK-4.1 JI1.1 J11.2
MIPaKTHYECKNM, JTaOOpaTOPHBIM OIIK-4.2 JI1.3
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-4.3 JI1.4J12.1
CUTYallMOHHBIX 3a/1a4 OIIK-1.1 J12.2 J12.3

OIIK-1.2 J12.5J12.6
/Cp/ OIIK-1.4 J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazpneu 6. PacTBopbI
3JIeKTPOJIUTOB

6.1 PacTBOpBI 251EKTPOIUTOB. 1 OIIK-4.1 JIT.1JI1.2
DNEeKTPOIUTHYECKAs OIlK-4.2 JI1.3
mucconuanys. Knaccugpukanus OIIK-4.3 JI1.4J12.1
3JIEKTPOIUTOB. TeopHs CHIIBHBIX OIIK-1.1 JI2.2J12.3
AJIEKTPOJIUTOB. 3aKOH pa30aBIICHUS OIIK-1.2 JI2.5J12.6
OctBanbaa. 'maponus coneit OIlK-1.4 JI2.7 J12.8
/JTex/ 2.9

JI2.11J13.1
JI3.2J13.3
31

6.2 MHOATOTOBKA K JICKIIMOHHBIM, 15 OIIK-4.1 JI1.1J11.2
MPaKTUYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIIEHUE TUITOBBIX OIIK-4.3 JI1.4J712.1
CUTYalLIMOHHBIX 3a/1a4 OIIK-1.1 J12.2 J12.3
/Cp/ OIIK-1.2 JI2.5J12.6

OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

Pa3znen 7. IlucnepcHblie cuCTEMBbI
U KOJUIOUJHbIE PACTBOPBI




7.1 MHOATOTOBKA K JIEKIIMOHHBIM, 20 OIIK-4.1 JI1.1 J11.2
MPaKTUYECKUM, J1a00paTOpHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 JI1.4712.1
CUTYaLIMOHHBIX 3a/1a4 OIIK-1.1 J12.2 J12.3

OIIK-1.2 JI2.5J12.6
/Cp/ OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazgen 8. OxkucaurenbHo-
BOCCTAHOBUTEJIbHBIE PeaKLHH.
OCHOBBI 3J1eKTPOXUMMHU

8.1 OCHOBBI DJIEKTPOXUMHH. 2 OIIK-4.1 JIT.1JI1.2
CraHzapTHbIE 3JIEKTPOIHBIE OIIK-4.2 JI1.3
TIOTEHIIMAJIBI METAJJIOB. OIIK-4.3 JI1.4J12.1
DNEKTPOXUMUYECKUHN P OIIK-1.1 J2.2J12.3
HaIpsDKEHUH METaIJIOB. OIIK-1.2 JI2.5J12.6
T"anipBaHMYECKHE DTIEMEHTHI. OIIK-1.4 JI2.7 J12.8
ONeKTpoIHu3 pacIIaBoB U J12.9
pacTBOpOB. JI2.11J13.1

/JTex/ JI3.2J13.3
31

8.2 OCHOBBI DIIEKTPOXUMHUH. 1 OIlK-4.1 JI.1J11.2
CocTaBieHre OKUCIUTENBHO- OIIK-4.2 JI1.3
BOCCTAaHOBHTEJIBHBIX OIlK-4.3 JI1.4J12.1
peaxkuuii. DIeKTpoIU3 PacIiaBoB OIIK-1.1 JI2.2J12.3
U PacTBOPOB OIIK-1.2 J2.5J12.6

Mp/ OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

8.3 Peakumm oxucienms- 2 OIIK-4.1 JIT.1 JI1.2

BocctaHoBleHus /J1ab/ OIIK-4.2 JI1.3
OIIK-4.3 JI1.4J12.1
OIIK-1.1 J12.2 J12.3
OIIK-1.2 J12.5J12.6
OIIK-1.4 J12.7 J12.8

J12.9
JI2.11J13.1
JI3.2J13.3

91

8.4 OCBOCHHE Pa3JiesIoB, TEM, 15 OIIK-4.1 JI1.1 J11.2
OTpaXCHHBIX B IIpOrpaMMe Kypca OIIK-4.2 JI1.3
M DK3aMEHALMOHHBIX BOIPOCaX, HO OIlK-4.3 JI1.4J12.1
HE PaCCMOTPEHHBIX B X0/ OIIK-1.1 JI2.2J12.3
ayJIMTOPHBIX U MPAKTUYE-CKUX OIIK-1.2 JI2.5J12.6
3aHSATHN; COCTABIICHNE OIIK-1.4 JI2.7 J12.8
JIUTEpaTypHBIX 0030POB; peIIeHe J12.9
THTIOBBIX CUTYaIIMOHHBIX JI2.11J13.1
3amaya /Cp/ JI3.2 JI3.3

91
Pazpnen 9. Koppo3us meranios

9.1 Koppo3zus meTaninos B KUCIIOHN u 1 OIlK-4.1 JI1.1J11.2
HelTpanbHOU cpene. CocTaBiieHHE OIIK-4.2 JI1.3
3JIEKTPO-XUMHUYECKUX MTPOLIECCOB, OIlK-4.3 JI1.4J12.1
MIPOTEKAIOIUX IIPU IIOBPEKACHUN OIIK-1.1 JI2.2J12.3
KaTOJHBIX U AHOJHBIX MOKPBITUH. OIIK-1.2 J2.5J12.6

Mp/ OIIK-1.4 JI2.7 J12.8
J12.9

JI2.11J13.1

JI3.2J13.3

Ol




9.2 MHOATOTOBKA K JIEKIIMOHHBIM, 15 OIIK-4.1 JI1.1 J11.2
MPaKTUYECKUM, J1a00paTOpHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 JI1.4712.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 J12.5 J12.6
OIIK-1.4 J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Paznen 10. Ctpoenue
OpPraHM4ecKUX cOoeUHEHHUIH.
IIpeneabHbie YIIeBoA0POABI

10.1 1. Teopust XUMHYECKOTO CTPOCHUS 2 OIIK-4.1 JIT.1JI1.2
OpPraHUYECKUX COCAMHEHHMH. OIIK-4.2 JI1.3
DNEeKTpOHHOE U OIIK-4.3 JI1.4J12.1
MIPOCTPAHCTBEHHOE CTPOCHHE OIIK-1.1 J2.2J12.3
OpraHUYECKUX COETMHEHUH. OIIK-1.2 JI2.5J12.6
IIpenenbHble yrieBogOPOIbL. OIIK-1.4 JI2.7 J12.8
Crpoenne. U3omepus. CBOHCTBA. JI2.11J13.1
IIpumeHnenue. JI3.2J13.3

/JTex/ 31

10.2 N3ydenue cBOUCTB NpeAENbHBIX 2 OIIK-4.1 JI1.1J11.2

yrieBogopoos /J1ab/ OIIK-4.2 J1.3
OIIK-4.3 JI1.4J12.1
OIIK-1.1 J12.2712.3
OIIK-1.2 J12.5 J12.6
OIIK-1.4 J12.7J12.8

J12.9
JI2.11J13.1
JI3.2J13.3

o1

10.3 MOJATrOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1 J11.2
MIPaKTHYECKNM, JTaOOpaTOPHBIM OIIK-4.2 JI1.3
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-4.3 JI1.4J12.1
CUTYallMOHHBIX 3ana4 /Cp/ OIIK-1.1 J12.2J12.3

OIIK-1.2 J12.5J12.6
OIIK-1.4 J12.7J12.8
J12.11J13.1
JI3.2J13.3
31
Pasnen 11. HenpeaenbHble
YIJIEBOI0POABI

11.1 AJKeHsbl, ankuHbl. M3omepus. 1 OIIK-4.1 JIL.1J11.2
XapaKkTepHbIE XUMHUYECKHE OIlK-4.2 JI1.3
peaxuum. /TIp/ OIIK-4.3 JI1.4712.1

OIIK-1.1 J12.2J12.3
OIIK-1.2 J12.5 J12.6
OIIK-1.4 J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

11.2 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JIT.1 JI1.2
MIPaKTHYECKUM, JTaOOPaTOPHBIM OIIK-4.2 J1.3
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-4.3 JI1.4J12.1
CHUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 J12.5 J12.6
OIIK-1.4 J12.7J12.8
JI2.11J13.1
JI3.2J13.3

31

Paznen 12. CnupTsl, aabaeruasl
U KeTOHbI, KapOOHOBbIE
KHCJIOTHI




12.1 CrupTsl, abAETHIIBI U KETOHBI, 1 OIIK-4.1 JI1.1 J11.2
KapOOHOBBIC KHUCIIOTHI. OIIK-4.2 JI1.3
XapaKTepHble XUMU- OIIK-4.3 JI1.4712.1
YECKHE PEaKLUU. OIIK-1.1 JI2.2J12.3

Mp/ OIIK-1.2 JI2.5J12.6
OIIK-1.4 JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

12.2 MOATOTOBKA K JICKIIMOHHBIM, 15 OIIK-4.1 JI1.1 J11.2
MIPaKTHYECKUM, TaOOPaTOPHBIM OIIK-4.2 J1.3
3aHATHSIM, PEIICHUE TUITOBBIX OIlK-4.3 JI1.4J12.1
CHUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 JI2.5 J12.6
OIIK-1.4 JI2.7 J12.8
J12.9 J12.10
J12.11J13.1
JI3.2J13.3
91
Pa3nen 13. ApomaTuueckue
YIJIEBOIOPO/BI

13.1 U3Yy4EHUE TEOPETUIECKOTO 10 OIIK-4.1 JI1.1J11.2
Marepuana, oAroToBKa K OIIK-4.2 JI1.3
JICKIIMOHHBIM, MPAKTUYCCKUM, OIIK-4.3 JI1.4J12.1
a00paTOPHBIM 3aHATHSM, OIIK-1.1 JI2.2J12.3
pELICHHE TUIIOBBIX CUTYalIMOHHBIX OIIK-1.2 J12.5 J12.6
3anau /Cp/ OIIK-1.4 J12.7 J12.8

J12.9J12.10
JI2.11J13.1
JI3.2J13.3
Paznen 14. Cno:xuble 3pupsl,
JKUPBI. YTJIeBOIBI

14.1 TIOATOTOBKA K JIEKIIMOHHBIM, 10 OIIK-4.1 JIT.1JI1.2
MPAKTUIECKUM, JTA0OPATOPHBIM OIIK-4.2 JI1.3
3aHATHUSIM, PELLIEHUE TUIIOBBIX OIlK-4.3 JI1.4J12.1
CUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.2J12.3

OIIK-1.2 J12.5J12.6
OIIK-1.4 J12.7 J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3
31
Paspean 15. beaku. Ilosmmepst

15.1 MHOATOTOBKA K JICKIIMOHHBIM, 5 OIIK-4.1 JI1.1J11.2
MPaKTUYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.3
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 JI1.4J712.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 J12.2J12.3

OIIK-1.2 JI2.5J12.6
OIIK-1.4 JI2.7 J12.8
J12.9 J712.10
JI2.11J13.1
JI3.2J13.3
31
Pa3nen 16. Konrpounb
16.1 IMonroroBka k 3k3aMeHy /JK3aMeH/ 9 OIIK-4.1 JI1.1J11.2
OIIK-4.2 J1.3
OIIK-4.3 JI1.4J12.1
OIIK-1.1 J12.27J12.3
OIIK-1.2 J12.5J12.6
OIIK-1.4 JI2.7 J12.8
JI2.9J12.10
J12.11J13.1
JI3.2J13.3

o1




6. ®OHJ OINIEHOYHBIX CPEACTB

6.1. KoHTpoJibHbBIE BONIPOCHI M 3aJaHUS

HaunmeHnoBaHue 1abopaTopHBIX padoT

OmnpeneneHne SHTAIBINN peaknuy HedTpanu3anui. CKOPOCTh XUMHUIECKUX PEaKInii 1 XUMUYECKOe PAaBHOBECHE
Peakiuu OKHCIEHUS-BOCCTAHOBICHHS
H3ydenune cBOICTB NpeeabHBIX YIIIEBOA0POIOB

Bomnpock! 1)1 ipoBeieHHs IPOMEKYTOYHOM aTTecTanuu B opme sk3amena (1 cemectp):

1. OCHOBHBIC 3aKOHBI XHMHU: 3aKOH COXPAHEHMSI MAcChl M SHEPTUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIIEHHH, 3aKOH YKBHBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XMMHH: 3aKOH OOBEMHBIX OTHOIICHHH, 3aKOH ABOTaJpo M €ro CJIeJACTBUSA. METOoIbl ONpe/IeIICHUs
MOJIEKYJISIPHBIX Macc razoB.

3. Ilepuonuueckuil 3akoH u nepuoauueckas cucrema /I. . Menneneesa. Ilepuoasl, rpynnsl U NOATPYNIIbl NEPUOJUUECKON
cucteMbl. CBSI3b CTPOCHUS aTOMA C MOJIOKEHHUEM JIEMEHTOB B IIEPHOANYECKON CUCTEME.

4. Crpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUi CMBICII.

6. OnekTpoHHast OpOUTaNb U «KBaHTOBaA stuekikay. [Ipuarun Ilaymm. [Tpasuno Xysnga.

7. CemeiicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOAUYECKON CUCTEME 3JICMEHTOB. DICKTPOHHBIC (POPMYIIBI AICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBEIX 000J0YeK. DHEPTysl HOHU3ALUHN U CPOJICTBO aTOMa K
JIEKTPOHY.

9. THIB XUMHYECKOH CBSI3H, HX OCOOCHHOCTH.

10. XuMuuecKasi cBsi3b U €€ OCHOBHBIE XapaKTEPHUCTUKU.

11. KoBanentnast xumuueckas cBsA3b, €€ pa3HOBUIHOCTH. MeTO/l BaJICHTHBIX CBS3EH.

12. Crioco0b1 00pa3oBaHus KOBAIEHTHON XMMUYECKOM CBS3H.

13. I'uOpuan3anmst aTOMHBIX AJIEKTPOHHBIX OpOUTaNiel U €€ BUBIL.

14. [TonsspHOCTP XMMHUYECKOW CBSI3U. DJIEKTPUUYESCKUA MOMEHT AMIIONS MOJICKYJIBI.

15. Wonnas cBs3b, €€ ocodennoctu. CTerneHh HOHHOCTU CBSI3H.

16. Bopoponnas cBs3b, €€ 0COOEHHOCTH M BIHSHHAE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi, €e OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTaue.

18. BHYTpeHHSIsT SHEPTHS U SHTANBIH. JHepreTudeckne d(Q(GeKThl XUMHUECKUX TPOIIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHUE BellecTBa. BepOsATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUSL.

20. HarmpaBiieHHOCTh CaMONPOU3BOJILHOTO MPOTEKAHHUSI XMMHYECKUX peakuuid. DHeprusi [ uooca.

21. Xumnueckas KMHeTHKa. CKOpOCTh XUMHUECKUX peaKklHil B TOMOT€HHON U I'€TEepOreHHOM cucreme.

22. BnusHue npuposl pearupyomyx BeUIeCTB U TEMIIEPATYPhl HA CKOPOCTh XUMHUUYECKON PEAKIMU.

23. BiusHue xaTanusaropa Ha CKOPOCTb XMMUYECKOH peakuuu. MexaHusm JeHCcTBUS KaTalu3aropa.

24, OOparuMble 1 HEOOpAaTHMBIE XHMHUYECKHE PEAKIUH. XUMHUIESCKOE PaBHOBECHE.

25. CwMmemenue xumudeckoro pasHosecusd. [Ipunnun Jle [HaTense.

26. Bopna, e€¢ ¢pusmueckue cBoiictBa. JlmarpaMmma COCTOSIHUSI BOJBI.

27. AHOMaJbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MPUPOAE.

28. PactBopsl. ['mapatHas Teopus /.M. Menaeneesa. TermnoBsie 3Q(ekThl pacTBOPSHHUSI.

29. PactBOpUMOCTH TBEpABIX BELIECTB B JKUIKOCTSIX.

30. PactBopuMOCTb ra3oB B KHUIKOCTSX.

31. KoHueHnTpanus pactBopoB, €€ BHIIBI.

32. OcMoc, 0OCMOTHYECKOE JaBJeHNe pacTBOpPOB. 3akoH BauT — ['odda 1 pacTBOPOB HEIIEKTPOIUTOB U 3IEKTPOIIUTOB.
33. INoHmkeHne DaBIEHUS HACBHIIIEHHOTO TIapa PaCTBOPHUTENS HAaJX pacTBOPOM. 3akoH Paymst aist pacTBOpOB HEUIEKTPOIHUTOB
1 3JIEKTPOJIUTOB.

34. [loBblIeHNE TEMIIEPAaTyphl KUIEHUSI pacTBOPOB. 3aKoH Payiis 1ist pacTBOPOB HERIEKTPOIUTOB U HJIEKTPOIUTOB.
35. [MoHmkeHne TeMmeparyphl KPUCTALIH3AINN PacTBOpa. 3aKOH Payist 11 pacTBOPOB HEAIIEKTPOIUTOB M AJIEKTPOJIUTOB.
36. Teopus 31€KTPOIUTUUECKOHN TUCCOLMALUY.

37. ITpumenumocTh 3akoHOB Bant — 'odda u Payns k pacTBopam 3J€KTPOJIUTOB.

38. CrnaOble 3JIEKTPOIUTHI, UX AUCCONMANHA. 3aKoH pazbasieHus OcTBabaA.

39. CHJIbHBIE DJIEKTPOJIUTHI, UX JUCCONUAINS. AKTHBHOCTD HOHOB.

40. Peakiyn HOHHOrO OOMEHa B pacTBOpax AJICKTPOJUTOB. Y CJIOBUS HEOOPATUMOCTH PEAKIIHIA.

41. DneKTpoauTHIECKas Auccouuanys Boasl. HelTpanbHble, KUCIbIE U ILEJIOYHbIE PACTBOPEI.

42. Bonoponusiii nokazatens. Illkana pH, merons! onpenenenus pH.

43. I'uaponus, ero KOJTMYECTBEHHBIE XapaKTEPUCTHKH. 3aBUCUMOCTh THAPOJU3a OT KOHIIEHTPAllMK U TeMIepaTypbl pacTBopa.
44. I'maponus coneit u ero BUbI (Ha MpUMEpe YpaBHEHUI MIPOJIM3a COOTBETCTBYIOIIUX COJIEH).

45. JlucniepcHBIe CHCTEMBI, X KIIACCU(HKAIHS 110 arperaTHOMY COCTOSHHIO (a3.

46. JlucriepcHbIie CHCTEMBI, UX KIacCU(UKAIMS N0 CTeNeHH AuCIepcHOCTH. CBOOOIHO- U CBSA3HOIUCIIEPCHBIE CHCTEMEI.
47. YCcTOWYMBOCTD JUCTIEPCHBIX cucTeM. DaKTOphl CTAOWIM3AIMH JUCIIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BUJIBL.

49. Komnonnnsie pactBopsl. CTpoeHue KOJUIOMAHON MHIIEIUIHI.

50. Koarynsmus KOoIIOUAHBIX PaCTBOPOB U (haKTOPHI, €€ BBI3BIBAIOIINUE.




51. Tunel OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKLIUM.

52. Peakuuu oxucnenus. Baxuelnue BOCCTaHOBUTEIH.

53. Peakiun BoccraHOBiIeHUS. BaxkHele OKUCIUTENN.

54. OKHCIUTENFHO-BOCCTAHOBUTEIBHAS TBOCTBCHHOCTb.

55. DOIEeKTPOXUMUYECKHE CUCTEMBI. DNEeKTPOJHbIE OTEHIMANIB] U PAI HANPSHKEHUH METallIoB.

56. IMonsTne xuMu4eckoi naeHTnuKanuu. KauecTBeHHbIE peakIMi Ha HOHBI.

57. Kommnekcusie coequnenus. Teopus crpoenust Bepaepa. Homenknatypa. IlepBuuHas u BTOpU4Has AUCCOLHUALIUS.
58. Kopposus MeTanioB u ee BUIBL

59. MeTo/p! 3alIUTB OT KOPPO3UU METANIOB.

60. OCoOEHHOCTH CBOHCTB aToMa yTiiepoja B OPTraHHYECKUX COSTUHEHIIX

61. XapakTep XMMUYECKUX CBS3€H M BAJICHTHOCTb YINIEPOAA B OPraHUYECKHX COEIUHEHUSAX

62. Teopus cTpoeHus! opranndeckux coeauHeHnii A.M. Bytieposa

63. Baxxneiinive noHATHS OpPraHUYECKON XUMHUHU

64. SIBneHue uzomepuu

65. I'omonoruyeckuii psg. I'omonoru

66. YTI1eBoAOPOIHbBIE PaTUKAIIBI

67. Krnaccudukanus opraHmdecknx CoeIMHEHUN

68. [Ipupona u TUNBI XUMUYECKUX CBSA3€H B OPraHUYECKUX COEIMHEHUSIX

69. TuIbel XUMUYECKUX CBs3eil B OpraHMueckux coefluHeHUsX. OCHOBHBIE THIIbl XUMUYECKUX PEAKLUI B OpraHHYECKOH
XUMHUH

70. Anxansl (TIpeieNbHBIe WM HAaCHIIICHHBIE YIIIeBOAOpobl, mapaduusl). HoMeHkIaTypa, Gu3ndeckue, XHMMHIECKHe
cpoiicTBa. [lonyuyenue, nmpumenenue. l{uknoankasel

71. AJkeHbl (3THIICHOBBIE yriieBogopobl). Homenknarypa, ¢pusnueckue, xumudeckue cBoiictsa. [lomydyeHue, npumeHeHue.
72. AJKUHBI (anleTHICHOBBIE yriieBonopoasl). HomeHkmaTypa, dusndeckue, xummdeckne cBoiictsa. [lonyuenne,
HIpUMEHCHHE.

73. JlneHoBbIe yraeBoAOpoAbl (allkaJHeHbl)

74. Apomarudeckue yriesonoponsl. Homenkiartypa, gusndeckue, xummudeckne cBoiictsa. [lomydenne, npuMeHeHHe.
75. Cruptel. lpenensabie MEOTOATOMHBIE cipThl. Denonsl. HoMenknarypa, Gpusndeckne, XUMUYIECKHE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

76. Aunbzieruzsl 1 keToHsl. HoMeHknatypa, ¢pusndeckue, XuMudeckue cBoiicrsa. [lomydenue, npuMeHeHue.

77. Kapbonossie kucnotsl. HoMeHKIIaTypa, Qu3ndeckie, XAMHIECKUe cBoWcTBa. [TomydeHue, mpuMeHEeHNE.

78. Crnoxnsle >pupsl. Homenknarypa, pusndeckne, xummdecknue cBoicrsa. [lorydenne, npuMeHeHHE.

79. buonoruuecku BaxkHble OpraHuyeckue BelecTBa. JKupsl

80. buonornuecky BaskHbIE OPraHUYECKHE BELIECTBA. Y TIEBOJIBI

81. A3oTocoaepiKaiiue opraHndeckue coequHeHus. bemku

82. IMomumepst. Knaccupukanus. CnocoOsl nomydeHus

3AJIAHUSA JUUI KOHTPOJIBHOM PABOTBI CTYJEHTOB

3A0YHOM ®OPMbI OBYUYEHUS

PaboTta cocTOUT U3 BOMPOCOB, OXBATHIBAIOIINX KyPC AUCIUILIUHEL, U BBIMOIHAETCS 110 OJHOMY U3 yKa3aHHBIX BapuaHTOB. IlepedeHb
BapHaHTOB 3aJaHHi KOHTPOJIBHOH pabOThI, METO/IMKA €€ BBINOJIHCHUS U HEOOX0qUMast JINTepaTypa MPUBEIACHBI B METOIMUECKIX
YKa3aHWSIX ISl HalFcaHus KOHTPoJibHOM pabotel (JIyranckas, M.A. Xumus [TekcT] : MeTO/.yKa3. 0 H3y4. Kypca U BBIIT. KOHTP.
paboTs! i cTy. 3a04. hopmsl 00yd. / M. A. JIyranckas, O.10. Illanamosa, C.B. KonxpatoBa; HoBouepk. roc. Mennop. akan., kag.
XMMHH M TIPUKJI. 9KoJjiorun. — HoBouepkacck, 2013.-66 ¢.-50 3k3.). Beibop BapraHTa onpeaessieTcs mepBoii OyKBOH haMHuIHu
CTy/IeHTa W TIocIIeTHeH (PO 3a4eTHON KHIKKH. KaXIIbIil CTYAEHT BBIOIHACT KOHTPOJIBHYIO PabOTy B COOTBETCTBHH C
BapUaHTOM 3aJaHUs, ONIPEAEIIEMOT0 [0 ABYM IOCIeTHUM Iudpam ero mudpa (HoMep CTYAEHUIECKOTro OuieTa U 3a4eTHOH
KHIKKH). Hammpumep, mudp cryaenta 30512, T.e. nocneanue uudpsl ero 12. CiaenoBarenbHO, CTYASHTOM JI0JKHA ObITh BHINOTHEHA
KOHTPOJIbHAs paboTa, BKIIIOYAOIIas 3a/1a4y BapuaHTa 12 B Tabnuue 2.

Ne Bapu-anra Homepa 3aganuii KOHTPONBHOH PabOTHI
Homepa TemM KOHTpOIbHON paboThI
1 2 3 4 5 6 7 8 9 10 11 12

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

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 77 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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

19
220
17
203

207

208
14
216
20
204

209
13
213

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211

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

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

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

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

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

121

127

124

130

135

140

126

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

155

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

174

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

186

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

194

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194




43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204
206
212
15

218

207

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

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

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

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
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

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
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

121

125

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

141

149

155

158

160

145

152

142

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

176

180

161

166

173

177

163

170

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

181

184

187

190

183

185

186

189

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

198

200

192

197

195

193

196

199

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199




77 11 26 52 65 94 107 134 145 166 189 200

213 238 249 269 290 316

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

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

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

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

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

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

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

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

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

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

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

89 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314

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

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

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

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

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

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

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

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

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

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

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

[lepeueHs BOIPOCOB KOHTPOIBHOMU PabOTEI

1. Yro Ha3bIBaETCS DKBUBAJIEHTOM djeMeHTa? YTo Takoe 3KBMBaJeHTHass Macca? DKBHUBaJIEHTHBINH 00beM? Paccunrarh

9KBUBAJICHTHBIC MACCHI YIIIEpOJa, UCXOJIS U3 COCTaBa OKCHA U THMOKCHA yTiepoa.

2. Urto Ha3bpIBaeTCs SKBUBAJIEHTOM CJIOKHOIO BemiecTBa? Kak ompenensiroTcsi S5KBUBaJIEHTHBIE MAcChl OKCHI0B? OCHOBaHMI?

BoruucnuTh 9KBHBaNeHTHBIE Macchl okcuaoB amomMuaus Al203 u xpoma CrO3, ruapokcunoB ammonns NH4OH u 6apust Ba(OH)2.

3. Uro Ha3bIBaETCsl IKBUBAJICHTOM CIIOKHOTO BelecTBa? Kak onpeznenstorcs sKBUBaJICHTHbIE Macchl KUCIOT? Coeit?

BrrauciuTs SkBHBaneHTHBIE Macchl pochopHoit kucnotsl H3PO4, cepoBomopomHoit kucimotel H2S, cynbdara amomunns Al2(SO4)
3 u pocata xamsusa Ca3(PO4)2.

4. BbIYMCIUTE SKBUBAJICHTHYIO MacCcy OCHOBaHMS, 3Hasl, 4YTO 2 T €ro B3aUMOJCHUCTBYIOT Oe3 octarka ¢ 1,829 r consHoM
kucinotel HCI.

5. BbrunciuTh aTOMHYIO Maccy JBYXBAJIEHTHOI'O 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOAOPOIOM CO-AEpKUT 5,88 %
BOJIOpOJA.

6. BbIunciInTh aTOMHYIO Maccy YEThIPEXBaJEHTHOI'O 3JEMEHTa, 3Hasl, 4TO ero okcua comepxxut 13,39 % kucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa AByXBaJ€HTHOIO METajlla M3PacXoJ0BaHO 2,8 J1 BOAOPOJA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHBI S5KBHBAJIEHTHBIE MAacChl OKCHJA, METalIa, aToMHas Macca Metaina? Kakoif ato meramn?

8. Ha pactBopenue 8,43 r Meramia norpeboBaiock 7,35 r cepHOM KHCIOTHL. ONpenesuTh SKBUBAICHTHYIO Maccy MeTaiia
1 00BEM BBIICIUBILETOCS BOAOPOa (YCIOBUS HOPMANBHBIE).

9. OnpenenuTs 3KBUBAJICHTHYI0 MacCy M Ha3BaHME JBYXBaJIEHTHOIO MeTailla, 2,24 T KOTOPOIO BBITECHSIOT U3 PacTBOpA

cepebpsiHO# conu 4,32 T pacTBopa cepedpa.




10. OmnpenenuTs SKBUBAJIICHTHYIO Maccy U Ha3BaHUE ABYXBaJeHTHOro Meramna, 0,12 r KOTOPOTO BBITECHSIOT U3 KHUCIIOTEHI
112 M1 Bozoposa, U3MEPEHHOT0 IPU HOPMAITbHBIX YCIOBUSX.

11. [Ipu cxuranuu 0,9 r TpexBaJleHTHOro0 MeTaia noixy4eHo 1,7 r ero okcuaa. Onpenenutbs aTOMHYIO Maccy MeTauia u
COCTaBUTH (HOPMYITYy €T0 OKCHJA.

12. CKOJIBKO MOJIEH M DKBUBAJIIEHTOB COCTaBIAIOT 342 kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBath 3akoH ABorajapo u ero cieactsus. Kakoir o0bem 3anuMaroT 1022 MoJiekys a30Ta MpH HOPMaTBbHBIX
ycnoBusax? Kakyro maccy UMeeT 3To KOJIHYecTBO a30Ta?

14. UYro Takoe mMonb? CKOJIBKO MoJeil comepkurcs B 1 M3 1:000ro0 rasa npu HOPMalbHBIX YCIOBHUSX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOPOAY paBHa 8. M3 CKONBKUX aTOMOB COCTOMT MOJIEKYJA Cepbl?

16. Macca 1 51 KpunToHa IpU HOPMAJbHBIX YCIOBUAX paBHa 3,71 r. 13 CKOJIBKHX aTOMOB COCTOUT MOJIEKYJIa ra3za KpUIToHa?
17. Kaxkoif 06beM Ipu HOPMaTBHBIX YCIOBHUAX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcmaa azora NO?

18. Macca 1 11 ogHoro u3 razoB pasHa 1,34 1, a apyroro — 1,26 r. BEIYUCTUTD MOJEKYJISIpHBIE MAacChl 3TUX Ta30B, UX
TUIOTHOCTB 110 BOAOPOAY M YUCIIO MOJIEKY B 1 JT KaXk10ro rasa.

19. CKOJIBKO a) MoJeld; 0) MOJIEKyNl BOJOPOAa COACPKUTCS B 5 M3 3TOTO Tra3a, H3MEPEHHOTO MPH HOPMAJIbHBIX YCIOBHUIX?
20. Kaxkoit 06beM Ipu HOPMaJIBHBIX YCIOBHUX 3aHUMAIOT: a) 0,1 Momb okcuma asora N2O; 6) 0,5 sxBuBaneHTa Bogopoaa H2;
B) 0,3 monb okcupaa yriepoga CO?

21. Kakne BemecTBa Ha3bIBarOTCS OKcuaamMu? J[aTh K1acCH(HKAIUIO OKCHAOB, TIPHBECTH IPHMEPHI U 1aTh CHCTEMAaTHICCKHUE
Ha3BaHUS.

22. Uro sBnsieTcs BaKHEHIIMM MPU3HAKOM OCHOBHBIX OKcHIOB? IIpuBecTH mpuUMepsl COOTBETCTBYIOIIMX PEeakUuil U 1aTh
Ha3BaHUs B3aUMOJIEHCTBYIOMINX BEECTB 110 CUCTEMAaTHYECKOH HOMEHKIIATYpE.

23. Uro sBnsieTCs BaXKHEHIINM IPU3HAKOM KHUCIOTHBIX OKcuaoB? IIpuBecTy nmpuMepbl COOTBETCTBYIOIUX peaKUUi U 1aTh
Ha3BaHUS B3aUMO/IEHCTBYIOMNX BEIIECTB 10 CHCTEMAaTHIECKOH HOMEHKIIAType.

24. B uem ocobenHocTh amMpoTepHbIX OKcnioB? Kakue u3 npuBeJEHHBIX HMXKE OKCHIIOB 001a/1atfoT aM(OTepHBIMH

cpoictBamu: ZnO, FeO, NiO, A1203, Fe203? [ToaTrBepanTs aM(pOTEPHOCTh COOTBETCTBYIOIINX THAPOKCHIOB PEaKINsIMA 1 Ha3BaTh
B3aMMO/ICHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHIECKOH HOMEHKIIAType.

25. Kakue BemectBa Ha3bIBalOT ocHOBaHMAMU? Hamucate GopMyIibl THAPOKCHIOB, COOTBETCTBYIOMUX okcunam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh UX MO CUCTEMATHYCCKOH HOMEHKIIATYpE.

26. C KaKkMMH W3 TEePEeUYHCIICHHBIX HIDKE BEIECTB MOXeT pearupoBats ruapokcun kamms (KOH): FeO, ZnO, CO2, A1203,
SO2? HanucaTh ypaBHEHHS peakluii 1 Ha3BaTh B3aUMO/ICHCTBYIOIIUE BEIECTBA 10 CHCTEMAaTUIECKOH HOMEHKIIAType.

27. Kakue BemecTsa HasbIBaroTCsl kucioraMu? YTo Takoe OCHOBHOCTh KHUCIOTHI? [IpuBecTH mpumepsl 0HO-, IBYX- U
TPEXOCHOBHBIX KUCIIOT. HamucaTts peakiiy ux B3anMOACHCTBHUS ¢ THIPOKCHIOM HATPHs M Ha3BaTh BCE PEarHpyIOIIie BemecTBa Mo
CHCTEeMaTHIECKOH HOMEHKIIaType.

28. C xakumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBaTh cepHas kuciorta? Hamucatsb
COOTBETCTBYIOIUE PEAKIMU U Ha3BaTh B3aUMOAECHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHYECKOH HOMEHKIIAType.

29. Kakue peakiuu xapakTepHsl [uig Kucior? IlpuBecTu npuMepsl TaKUX PEAKLUN JUIsl A30THOM KUCJIOTHI U Ha3BaTh BCE
B3aMMO/ICHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedyrcaeHHbIX HHXKE KHUCIOT MOTYT oOpa3oBath kucisle conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmcats opMyITel KHCIIBIX COJIeHf M HAa3BaTh MX 110 CHCTEMAaTHIECKOW HO-MEHKJIIAType.

31. Kakue BemecTBa Ha3bIBArOTCS COMAMHU? JlaTh Kimaccu(UKanUio cojei, MPUBECTH NPUMEPhI CPe-HUX, KUCIIBIX, OCHOBHBIX
coJiell M Ha3BaTh UX 10 CUCTEMATUYECKON HOMEHKIIATYpE.

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

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

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

35. W3 nepeuns coneid, GopMyIIbl KOTOPBIX NMPUBEICHBI HIDKE, BBIOPATh OTJEIBHO: @) OCHOBHBIE COJIM; 0) HOpMAabHbIE

(cpemHue) coy; B) KUCIBIC CONM; T) IBOMHBIE coiu; 1) Kpuctamtoruapatsl: CaSO4+2H20, KHCO3, CuS0O4, Na2CO3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2.12H20, NH4HS, Mg(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwucats ypaBHenus peakuuii oopasoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3auMOJCHCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB; 0) OCHOBaHHS M KHCIIOTHOTO OKCH/A; B) OCHOBHOTO OKCH/A M KUCIIOTHI; T) OCHOBAHHUS H
KHCIIOTHI.

37. Hanwmcats ypaBHeHus peakuuiit oOpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbTaTe B3auMOJCHCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHIIOB;  0) OCHOBaHUs U KHCIOTHOTO OKCHJIa; B) OCHOBHOTO OKCH/Ia ¥ KHCIIOTBI; T) OCHOBaHHS U
KHCIIOTHI.

38. Hammcats ypaBHeHHs peakuuii, JISKalX B OCHOBE MONYYCHHS BaXXHEHmHX ynobpenuit — cynep-¢ocdara Ca(H2PO4)2,
npeuunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Hazpate conn, BXOASIINE B COCTAB 3TUX yIOOPEHUI.
39. Hanmcats popMysel KucioT, oTBevaromux okcugam MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHHUS peaKIuii
B3aNMOJICHCTBIS ATHX KUCIIOT C THIPOKCHIOM Kans M Ha3BaTh MTOJTYYEHHBIE CO-JIH TI0 CHCTEMATHYECKOH HOMEHKIIATYpe.

40. C KaKMMH U3 IEePEedYHCIICHHBIX HIDKE BeIlecTB OyJeT pearnpoBath coisHas kucnora: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocraBuTh ypaBHEHHMs peakiuii U Ha3BaTh IIOJYUYCHHBIC BELIECTBA 10 CH-CTEMATHYECKO HOMEHKIIaType.

41. KBaHTOBBIC YnCIla HNIEKTpOHA: 0003HAYCHUE, TIPHHUMAEMbIe 3HaUCHNUs, GU3HMUECKUil cMBICT. UTO XapaKkTepu3yeT TIIaBHOE
KBaHTOBOE YMCIIO?

42. Uro xapakTepusyeT opOuTaibHOoe kBaHToBOoe yncio? Kak oHO BelpaxkaeTcs? UTO 03HauaeT MOHATHE «IHEPreTHUECKue

noAypoBHU»? UeMy paBHO MaKCHMaJIbHO BO3MOKHOE YKMCIIO SJIEKTPOHOB Ha KAKIOM U3 oaypoBHei? Kakue GopMbl nMeroT
AJIEKTPOHHEIE 00IaKa s-, p-, d-, f- aekTpoHOB?

43. Kakoe 13 KBaHTOBBIX YHCEN ONpENENIAeT OPUEHTAIHIO 3JIEKTPOHHOro obnaka B mpocTpaHcTBe? CKOIBKO
HPOCTPAHCTBEHHBIX OPUCHTALIMH BO3MOXHO: &) JUIs S- DIIEKTPOHOB; 0) JUIs p- 2J1EeK-TPOHOB; B) st d- U f- anekTpoHOB?
44. CocCTaBUTH 3IEKTPOHHYIO (hOPMYITy 311eMeHTa, Ha M-3HEpreTHueckoM ypoBHE KOTOPOTo HaxoAuTcs 10 3JIeKTpOHOB.

Pacnpenenuts Bce 2JIEKTPOHBI aTOMA TOTO JIEMEHTA 10 SJHEPreTUYECKUM sfdelikaM. B kakoM nepuoze, rpymine u NoArpymnie
HEePHOANYECKON CUCTEMbI HAXOAUTCS ATOT IEMEHT?




45. CocTaBUTh IEKTPOHHYIO (HOPMYITy 3JIeMeHTa, Ha N-2HepreTHUecKoM ypoBHE KOTOPOTO HaXOAMUTCA 12 3IeKTPOHOB.
PacnipenennTs Bce SIEKTPOHBI aTOMa 3TOTO 3JIEMEHTA 110 SHEPreTHUECKUM sueiikaM. B kakom nepuoze, rpymnie u noarpymmne
MIEPHOINIECKOI CHCTEMBI HaXOIUTCS 3TOT SJIEMEHT?

46. Cdopmynuposate npaswiio ['yana. [Touemy Ha mocieHeM >JEKTPOHHOM CIIO€ Y MEIM M XpOMa HaXOAMTCS TOIBKO MO
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcHManbHOE YHCIIO AJIEKTPOHOB MOXKET HaXOMUTHCS Ha s-, p-, d- 1 f- mogypoBrsax? [Ipu-BecTH pUMEpEL.
48. N300pa3uth cTpoeHHE AIIEKTPOHHBIX 000JI0UYEK aTOMOB jKeje3a U KpUIITOHA

a) DIIEKTPOHHOH (hOpMyIIOH;
0) SHEepreTHYEeCKUMHU SUCHKaMu.

49. [TogeMy BO BTOPOM IEpHOAE NMEPUOJMUECCKON CHCTEMBI HE MOXET OBITh Oosiee BOCEMH 311eMeHTOB? OOBACHUTH 3TO,
UCXOZS U3 CTPOCHUS aTOMOB.

50. N306pa3uth pacnpepencHue dJIEKTPOHOB MO KBAaHTOBBIM SUeKaM B aToMax aproHa, kKamblus, docdopa.

51. YT0 Ha3bIBAacTCSI HOPMAJIBHBIM WJIM OCHOBHBIM COCTOSTHHEM atoma? UTo Has3bIBaeTCst €ro BO30Y)KAECHHBIM COCTOSTHHEM?
M300pa3uTh pactpeneneHne IeKTPOHOB 110 KBAHTOBBIM sS9eifkaM B HOPMaJIb-HOM M BO30Y>KICHHOM COCTOSTHHU CEpPBI U XJIOPA.

52. IMogemy xucaopon U GTop MPOSBISIOT MOCTOSHHYIO BAaJIEHTHOCTD, a HX aHanoru B VI u VII rpynmax nepuonudeckoit

CHUCTEMBI C€pa U XJI0p — nepeMeHHon? I/I306pa31/ITL pacnpeaci€Hrue 3JICKTPOHOB aTOMOB 3TUX 3JIEMCHTOB 110 KBAHTOBBIM sYerKaM B
HOpPMAaJIbHOM U BO36y)K}IeHHOM COCTOSAHUAX.

53. CocTaBUTh MOJHBIE YIEKTPOHHBIC (POPMYIIBI IE3Us, TePMaHUs, BaHAAHUA U AUCTIPO3us. K KakuM 3JIeKTPOHHBIM
ceMelcTBaM MPUHAAJIEKAT ITH DJIEMEHTHI?

54. CocTaBHUTh MOJHBIC YIEKTPOHHBIC (HYOPMYITBI KaJlbIUs, MM, CBUHIIA M IUTyTOHHA. K KaKUM 3JIeK-TPOHHBIM ceMeiicTBaM
TpUHAIJIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHSIoTCSI CBOMCTBA P- 3JIEMEHTOB C yBEIMYEHHEM 3apsIOB sIep UX aTOMOB: a) B Mpefenax JaHHOTO IepHona; 0)
B Ipezenax AaHHOH rpynnbl. OTBET NPOUUIIOCTPUPOBATh IPUMEPAMHU.

56. Kakne snmeMeHTHI IepHOIMYEeCKO CHCTEMBI TIPECTABIAIOT CO00M CaMblif aKTUBHBIA METAJUT M CaMbIil aKTHBHBII
HemeTan? JlaTh 0OBSICHEHUS U COCTABHUTH IIOJHBIE 3JIEKTPOHHBIC (POPMYIIBI ATHX 3J1e-MEHTOB.

57. Uro Takoe MOTEHLMAN MOHU3AIMHU dJeMeHTa? UTo Takoe cpoACTBO K AMeKTpoHY? Kak M3MEHSIOTCS 9TH BEIUYUHBI C
BO3pacTaHUEeM 3apsja s/ipa 3JEMEHTOB B Ipejesiax: a) IpyIibl; 0) meproga?

58. B 4eM 0cOOEHHOCTD JIEKTPOHHOTO CTPOCHUS JIAHTAHOWIOB M aKTHHOHMIIOB U KaK OHA OTPaXKAETCS Ha MX XUMHUYECKUX
cBoiicTBax?

59. BasieHTHBIE JEKTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOPMYJIaMH: a) 3d24s2; 6) 4d105s1; B) 5s25p6; 1)
4d55s1. Ha3oBuTe 3TH JI€MEHTHI U COCTaBBTE ITOJHEIC JIEKTPOHHBIE (POPMYIIBI HX aTOMOB.

60. B 31exTpoHHBIX (hOpMyIax aTOMOB YETHIPEX HIICMEHTOB COACPXKUTCS: a) 9 s- MEeKTPOHOB; 0) 16 p- amexTpoHOB; B) 14 d-
9JeKTPOHOB; T') 27 f- anekTpoHoB. COCTaBUTH MOJHBIE SIEKTPOHHBIE (POPMYIIBI ATUX IEMEHTOB U Ha3BaTh UX.

61. Jate oOmue mpegcTaBiIeHUs] 0 BOSHUKHOBCHHUH XUMHYCCKOHW CBSI3M M €€ OCHOBHBIX XapaKTepucTukax. YTo Takoe JinHa
cBsI3H, ee 3Heprusi? Uro takoe BaneHTHbIE yribl? [IpuBecTH npuMepsl.

62. CcopmynupoBaTs OCHOBHEIE MOJOXKEHUS MeTo/a BaneHTHBIX cBsi3el (BC). Omucarts ¢ mosunuit meroga BC crpoenue
Mouteky H2 u N2.

63. IpuBecTH mpuUMepsl MOJIEKYJT BEIIECTB, B KOTOPHIX aTOMBI COCHHSIINCH ObI KOBAJEHTHOW IOJISIPHON W HEMOJIAPHON
CBs3bI0. 11300pa3uTh cXeMBI CTPOCHUS ITUX MOJIEKYIL.

64. [IpuBecT mprUMep MOJEKYIBI ¢ Sp- THOPUAN3ALMEN dJEKTPOHHBIX 007akoB. Kakoi yron Mexay CBS3sSMH B 3TOM
Mostekyiie? M300pasuts ee MpoCTpaHCTBEHHYIO CXEMY.

65. [IpuBecTn mpuMep MOJEKYIHI ¢ Sp2- THOpUAM3ANNEH ANEKTPOHHBIX 00JIakoB. Kakue yriibl MeXAy CBS3SIMH B 3TOM
Mornekyie? M306pa3uts ee IpoCTPaHCTBEHHYIO CXEMY.

66. [IpuBecT mpuMep MOJEKYINbI ¢ sp3- ruOpuaAn3anueil MeKTPOHHbIX 00s1akoB. Kakue yribsl MeXay CBS3sIMH B 3TOM
Mostekyie? 1300pasuts ee MpoCTpaHCTBEHHYIO CXEMY.

67. Nzobpaszuts crpykrypHble opmyinsl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETIEHH
OKHCIIEHHOCTH JIEMEHTOB B 3TUX coeMHEHUX? Kakue THUIIBI XUMHYECKHX CBSI3€ HMEIOT MECTO B UX MOJIEKyJiax?

68. Yro Takoe 6- u m- cBsA3u? M300pasuTh reoMeTpudecKyIo cxemy oopasoBanus mosiekysn H2 u N2. CkoibKo G- U 7- CBs3e
B 3THX MOJIEKyJIax?

69. Kakne Tumer xuMudeckoi cBsizu uMeIoT Mecto B coenuHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBHPOBATb.
70. Kakue xapakTepuCTHKH UCHONB3YIOT Ul OLIEHKH KOBajeHTHOM cBs3u? IlpuBecTr nmpumepsl.

71. Hanmcats ctpykTypabie hopmyiast HNO3, H2SO3, KMnO4. Vka3aTh CTeleHH OKHUCICHHOCTH 3JIEMEHTOB B 3THX
COCAMHEHUIX M OXapaKTepH30BaTh THITBI XUMUYECKHUX CBA3EH B ATHX MOJICKYJIaX.

72. Kak mpoucxoaut Bo30ykIeHHE JIEKTPOHOB U THOPUIU3AIMS JIEKTPOHHBIX opOuTaneit? Buabl rubpuausanuu.
ITpuBecTu mpUMepHI.

73. Kaxk ob6pasyercs nonHas cBs13p? Kakue ameMeHTHI criocoOHEI ee 00pa3oBsIBaTh? [IpuBecTH mpume-phl.

74. B gem 0cOOEHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBSICHUTH UX Ha IpUMepe oOpa3oBaHUs kaTnoHa NH4+.

75. Kak o0pa3yercsi XuMUUecKasi CBS3b B KpHCTalulaX MeTauioB? Kak 3aBHCAT BaxkHeime (Gu3nueckne CBOMCTBA METAJLIOB
OT 0COOEHHOCTEH METAIITHIECKON CBSI3H?

76. JlaTb XapakTepucTUKy BoIOopoaHOH cBs3u. Kak Bimsier obpasoBanue aumepoB Boael (H20)2 Ha ee dpusnueckue
cBoiicTBa?

77. Kakue THITbI XUMUYECKOW CBSI3M MMEIOT MecTo B Moliekynax NH3, CO2, C12? M3006pa3uth reOMEeTpUIECKOE CTPOCHUE
MOJIEKYJ ¥ CXeMBI IepeKPBIBAHUS 3JIEKTPOHHBIX 00JIAKOB.

78. YkazaTh TUOBI XUMHUecKoil cBs3u B Monekynax CH4, O2, HCN. IIpuBecTr cxeMbl IepeKpBIBAHUS IEKTPOHHBIX
00J1aKO0B.

79. N300pa3uTth 3IEKTPOHHBIMU YpaBHEHUSIMH Tiporiecchl oOpasoBanus monekysr KCI, Na20, Al203. Kakoi Tum

XUMHYECKOH CBSI3H UMEET MECTO B TUX COCTMHECHUAX?
80. Uro Takoe OTHOCUTENbHAS AJIEKTPOOTPULATEIBHOCTD dJIEMEHTa U KaK OHA BIUSET Ha CTENEHb MOJSPHOCTH CBS3H aTOMOB




nByx anemenTos? Kakast uz monexyn HF, HCI, HBr u HI nan6onee nonspaa?

81. Oxcupn xene3a (I1I) MoxeT ObITh BOCCTAHOBJIEH Pa3IMYHBIMKM BOCCTaHOBUTEIsIMH Tipu 298 K:
a) Fe203 (k) + 3H2 (r) = 2Fe (x) + 3H20 (1)

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

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

Onpenenuts u3MeHeHue 3HTaIbIUU AH® B KaXka0i U3 9TUX peakui.

82. Brruncnuth 3nauenne AH® s mpoTeKaronmx B )KUBBIX OpraHU3Max peakiuil MpeBpalieHus TI0-KO3bl:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkas 3 3THX peaknuii 1aeT opraHu3My OOJIbIIe SHEPTHH?

83. TennoBoit 3 dexT peakuy rameHnus U3BECTU

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

paseH 65,3 k/[x. CKOIBKO TEII0THI BblJe-TUTCs npu ramernn 100 Kr HerameHoi n3BecT BOJI0K?

84. BoccranoBnenue muokcuaa CBUHIA BOJOPOIOM MPOTEKAET MO YPaBHEHHUIO:

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

OnpenenuTs CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TETIOTHI BBIACIHUTCS MPH OKUCICHHH | M3 aMMuaka, U3MEpEHHOTO NMPH HOPMAIBHBIX YCIOBUSX, IO PEaKIIHU:
4NH3 () + 502 (1) = 4NO (1) + 6H20 (1), AH° =-904,8 x/Ixx

86. BoasHoii ra3 mpezncrasisieT coboil cMech paBHBIX 00beMOB Bojopoaa U okcuaa yriaepona (II). Haiitu konudectso
TEeIIOTHI, BbIIETsIoUIeics npu cxkuranuu 1 M3 BonsiHoro rasa (1o CO2 u H20), uaMepeHHOro npyu HOpMaJIbHBIX YCIIOBUSIX.

87. BbramcnnTh, CKONBKO TEIUIOTH BBIACIUTCS NPH 00Xure | Kr cynbuma IIHKA 110 PEeaKIuu:

27ZnS (x) + 302 (r) =2Zn0 (x) + 2S02 (1), AH° =-943,6 x/Ix

88. Ornpenenuth craHaapTHyo sHTanbnuo (AH®) o6pasoBanus PH3, ncxons u3 ypaBHeHuUs:

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

89. Hcxonst n3 temnoBoro 3¢ dexra peakiun

3Ca0 (x) + P205 (k) = Ca3(P0O4)2 (x), AH°=-739 xJIx
onpenenuth AH® oOpa3oBanust oprodoc-hata KambIus.

90. Coxoxensl ¢ obpazosarueM H20 (r) paBHBIe 00BeMBI Bogopona u anerwieHa C2H2, B3ATHIX TIPH OJMHAKOBBIX yCIOBHAX.
B kakoM ciydae BbIenuTcs 6omblre TemioTsl? Bo ckombko pas?

91. UYro Takoe SHTPONUS M B KaKUX €AMHUIIAX OHa BhIpaxkaercs? Kak n3aMeHsieTcs SHTPOIHS C BO3pacTaHUEM TEMIIEpaTyphl U
npu (a3oBEIX mepexoax?

92. UYro Takoe m300apHO-M30TepMUIECKIi ToTeHnman (3Heprus I'nbbca)? Kax omnpenenserca m3meHenue >nepruu ['m66ca B
pe3yibTaTe XMMHYECKOH Peakly M KaK OHO BIIMSIET HA HAIIPaBJICHHOCTh PeaKinuu?

93. Paccunrare n3meHenue sHepruu ['mb6ca B peakumsx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
M yKa3aTb, KaKas pCaKuusa CHOCO6Ha MIPOTEKATh CaMOIIPOU3BOJIBHO.

94. Berunennts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM ¥ peardpyroNINX BEIIECTB M ONPEIENUTh, BOZMOKHA JIH 3Ta
peaknus.
95. Borauciuts AG® u AS° peakuuun

NH4CI (k) + NaOH (x) = NaCl (x) + H20 (r) + NH3 (7).

MO>KHO JIH HCTIONIB30BATh 3Ty PEAKITHIO JJIS MOTYISHHS aMMHAKa TP CTaHIAPTHBIX YCIOBHUAX?
96. BbIuncinTh 3HaYeHUsT CIEAYIOMIMX PeaKIUid BOCCTaHOBIeHHs okcupaa xkenesa (I1):
a) FeO (k) + " C (rpadur) = Fe (x) + %2 CO2 (1)

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

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

IIpoTexanue Kakoi U3 ITUX peakuuil Hanboee BeposITHO?

97. PaccunTath 3HaueHUsl CIELyIOIUX PeakLUUil U yCTaHOBUTh, B KAKOM HAIPABIEHUU OHM MOTYT NPOTEKaTh
CaMOIIPOM3BOJIBHO B CTAHIAPTHBIX ycIoBUAX mpu 25 °C:

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

0) 8Al (k) + 3Fe304 (k) = 9Fe (k) + 4A1203 (x)

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

98. Kakne 13 mepeuyrcieHHbIX OKCUIOB MOTYT OBITh BOCCTAHOBJIEHBI BOJOPOJOM 110 cBoOomHOTO MeTaima mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue 13 nmepeyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI IO CBOOOIHOIO MeTaa amoMmuaueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. Onpenenurs CHCTEM:

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

101. UeM u3MepsieTcss CKOPOCTh XUMUYECKOH peakiuu U OT KakuX (PaKTOPOB OHA 3aBHCUT?

102. Paccunrarh BelMUMHY KOHCTAHTBI CKOPOCTH peakiuu A + B = AB, ecnu npu KoHIEHTpauusax BemecTs A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/1T, CKOPOCTH peakuny paBHa 6°10-5 MOIB/(JT1*MHH).

103. Bo ckonbko pa3 cienyeT yBeIMYUTh KOHLIEHTPALMIO BellecTBa B B cucreme

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

YTOOBI IIPH YMEHBIICHNH KOHIICHTPAIINH BeIIecTBa A B 4 pa3a CKOPOCTh NPSIMOW peakny He H3MEHUIIACH?

104. Peakius mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. KonuenTtpanus Bemectsa A paBHa 6
MoJIb/11, BemectBa B — 5 monw/n. KoncranTa ckopoctu peakiuu paBHa 0,5. BEIYHCIUTE CKOPOCTh XUMUYECKOH peakiuy B




HaydalbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOTJla B PEaKIIMOHHOM cMecu ocTanercst S0 % BemecTpa B.
105. B xakoMm HampaBI€HUM CMECTUTCSI PABHOBECHE PEaKIMU:

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

IpU YMEHBIICHNN 00beMa B CHCTEME B JBa pa3a?

106. Peakius mpoTekaer Mo ypaBHEHHUIO

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

Kax u3MeHUTCS CKOPOCTh peakiiy Nociie pa30aBIeHNs pearupyomei cmecu B 4 pasza?

107. Kak m3menurcst ckopocth npsimoii peakuun 2SO2 (1) + O2 (1) [J 2503 (r), ecnu gaBieHHE B CUCTEME YBEIHYUTH B 4
paza?

108. JBe peakumu mpu temrepatype 20 °C mpoTekaroT ¢ OJHHAKOBOH CKOpocThio. TemmepaTypHBIil K03 (GUIHEHT CKOPOCTH
HepBOi peakiuu paBeH 2, BTopoit 3. Kak OyayT OTHOCHTECS MeXay co00if CKOpoCTH peakuuii, ecau ux nposectu mpu 60 °C?

109. OnpenenuTs TeMIepaTypHbIi KOdQPULIUEHT CKOPOCTH peakLny, eClid MPH MOHWKEHUH Temrepa-Typsl Ha 50 °C peakuus
3amensieTcs B 32 pasa.

110. Peakuust mporekaer Mo ypaBHEHUIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r);  kJLxk.
Kakumu nzmeneausamu JaBJICHUSA, TEMIICPATYPhbI U KOHI.[CHTpaLII/Iﬁ pearupyrommx BEIICCTB MOKHO CMCCTUTH €€ PaBHOBECHC

BIIPaBO?
111. Kakoe cocTosiHuEe cUCTEMBI Ha3bIBACTCSl XMMUYECKUM paBHOBecueM? IlepeuncinTh MpU3HaKU UCTUHHOIO XUMHYECKOIO
paBHOBECHS.
112. YTo Takoe KOHCTAHTa XMMHUUYECKOro paBHOBecusi? HamucaTh BbIpaXKeHUs] KOHCTAHT PaBHOBECHS PEAKLIUIL:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [1 MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 (1).
113. Kax noBiysieT MOBbIIIEHHE TEMIIEPATyphl U JaBJICHUS Ha paBHOBECHE CIICAYIOUINX OOPAaTUMbIX PEaKIHi:
N204 (r) 1 2NO2 (1), = +184,6 x/Ix
2CO () [1 CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 1 CO2 (r) + H2 (r), =-41,2 x[Ix
114. Kax noBiusieT MOBBIIIEHHE TEMIIEPATyphl U JaBJICHNS HA PaBHOBECUE CIIECAYIOIINX OOPaTUMBbIX PeaKIHi:
C (1) + CO2 (r) 11 2CO (1), =+172,5 x[Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 x/Ix
N2 (r) +02 (r) I 2NO (1), = 180 xJx
115. B kakux W3 NpUBEAECHHBIX HIDKE peaklUi U3MEHEHUE JaBJICHHsI HE BBI30BET CMELICHUS paBHOBECHS U modemMy?

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

N2 (r) + 02 (r) J 2NO (1)

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

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

116. Hanwmcath BbIpakeHUs! KOHCTAHT PAaBHOBECHS CIEAYIOMIMX OOPaTUMBIX XUMHUYECKUX PEaKLInii:

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

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

4HCI (r) + O2 (r) [ 2H20 (1) + 2CI2 (1)

117. YkazaTh, KAKUIMU U3MEHEHHSAMHU TeMIepaTypbl, JaBICHHUS M KOHIEHTPALU pearupylouux BEeUIeCTB MOXKHO JOOUTHCS
MaKCUMaJIbHOT'O BBIX0/1a aMMHUAKa 110 PEaKIHH:

N2 (r) + 3H2 (r) [J 2NH3 (1), =-92,4 x/Ix.

118. Peakius mpoTekaer 0 ypaBHEHHIO:

2S02 (r) + 02 (r) [ 2S03 (1), = -284,2 xJIx.

H3MeHeHneM KakuX apamMeTpoB MOKHO IOOMTHCS CMEIICHHUST paBHOBECHUS B CTOPOHY oOpazoBaHus okcua cepbl (VI)?

119. Ha ocnoBannu npuanuna Jle-Illatense onpenenure, B KaKOM HaIlpaBICHHH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) NpH
MOHMKEHUH TEMIIepaTyphl; 0) NPy YBEIUUCHUH JIaBICHUS:

a) CO (r) + 2H2 (r) 0 CH30OH (r); <0

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

120. Kakumy u3MeHEHUSIMU TeMIIepaTyphl M AaBICHHS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IIPOXYKTOB PA3IOKCHHUS?
a) CaCO3 (k) [J CaO (x) + CO2 (r); =178 xIx

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

121. UYemy paBna maccoBas noist NaCl B pactBope, cogeprkamiem 3 MOJIb XJIOpHIa HaTpUs B 2 KT pacTBopa?

122. Cwmemranu 50 r 30 %-Horo pacTtBopa HekoToporo BemecTsa U 140 r ero 45 %-Horo pacTBopa. BeUHCINTS MacCcOBYIO
JIOJIIO TOJIyYEHHOI'0 pacTBopa.

123. Kakoit 06sem 20 %-Horo pacTBOpa cepHOU KUCIOTH (TWIOTHOCTH 1070 Kr/M3) HEOOXOaMM IS TIOJTHOTO pacTBOpeHus 20
I' KaJIbIus?

124. CKOJILKO TPaMMOB pacTBOPEHHOI'O BellecTBa coaepxurcs B 200 mo:

a) 0,5 M pactBopa Hutpara maraust Mg(NO3)2; 6) 0,1 1. pactBopa docdoproii kucioter H3PO4; B) 0,02 M pacTBopa rHIpoKCHIa
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa comepxutcsa 13,91 r pacTBopeHHOro BemecTBa. HaiiTu ero sKBUBaJIeHT-HYIO Maccy.

126. Ckonpko muututpoB 0,1 H. pactBopa H2SO4 notpebyetcst as B3aumoaericteus ¢ 200 min 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpa3syromerocs ocajka cyibhara 6apus BaSO4?

127. Uemy paBHa MoIsIpHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2504?

128. Boruucnuts Monsipaocts 10 %-Horo pactsopa HNO3 mnotHocthio 1055 kr/m3. Ckonbko rpammoB HNO3 conepxxurcs B
2 1 aToro pactBopa’?

129. U3 400 T 40 %-Horo (1m0 Macce) pactBopa H2SO4 BrimapuBanueM ymanunu 50 T Bogsl. Uemy paBHa MaccoBast JOJS

H2SO04 B octaBiemcst pactBope?




130. ITnotHOCTH 15 %-HOTO MO Macce pactBopa Na2SO3 paBra 1105 xr/M3. BbUHCINTS HOPMAIBHOCTB, MOTSIPHOCTS,
MOJISUIBHOCTB PacTBOpa.

131. YeMmy paBHBI HOPMAJIBHOCTE W MOJISIPHOCTE 16 %-Horo pactBopa HF mnotHOCTRIO 1057 Kr/™M3?

132. Ckonbko uTpoB 24 %-noro pactBopa KOH (motHocThi0 1218 Kr/M3), HEOOXOIUMOTO TSI 3aTMB-KU IEIOYHBIX
aKKyMYJISITOPOB, MOKHO NMPUTOTOBUTH U3 10 1 48 %-Horo pactBopa KOH (ruotHO-cThi0 1510 Kr/M3).

133. CKOJIbKO MIJUTHIIUTPOB KOHILICHTPUPOBAHHOI CEpHOM KUCIOTHI IIOTHOCTRIO 1840 kr/mM3, comepika-mieit 96 % H2S04,
HY’KHO B34Th ISl TPATOTOBICHNUS 3 11 21 %-Horo pacTBopa (TroTHOCTEI0 1260 Kr/M3), He00XOIMMOTO TS 3aTUBKH KHCIIOTHOTO
aKKyMymsiTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHoit KucnoTsl (toTHocTs 1070 kr/m3) moTpedyercs i HeHTpaiu3anuu
pacTBopa, coaepxamiero 32 r NaOH?

135. BerumennTs MaccoByr0 A0MI0 ruAapokcuaa HaTpus B 9,28 H. pactBope NaOH (mumotHOoCcTs 1310 KT/M3).

136. Ckonpko MUITHIUTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotrHocTts 1840 kxr/mM3) motpeOyercs amis
npurotosienus 2 i1 0,1 H. pacTBopa?

137. Yemy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 35 %-Horo pactBopa oprodochopHoit kucnotel H3PO4 (mmotHocTs 1216
kr/M3)? CKONBKO BOJBI COEPKUTCA B 1 11 3TOTO pacTBopa?

138. Ckoubko: a) rpamMmoB; 0) moneit ximopuna xenesa (I1I) FeCl3 conepxxurcs B 3 11 25 %-HOro pacTBopa ¢ IIIOTHOCThIO 1342
Kr/mM3?

139. B xaxoit Macce BoxbI Hamo pactBopuTh 67,2 1 raza HCl, n3mepeHHOTo Ipu HOPMAIBHBIX YCIOBHAX, YTOOBI ONy4YHTh 10
%~-HBlii (110 Macce) pacTBOP CONSIHON KHCIOTHI?

140. Kaxkoit 06veM Bogbl Hano npudaButh kK 100 M 20 %-Horo (mo macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOEI
MOJTy4uTh 5%-HBIi pacTBOp?

141. Beruncnnth ocMOTHUYECKOE JaBJIEHHE pacTBOpa, cogepskaimero B 1,4 1 63 r rmroxo3sl COH1206 npu 0 °C.

142. Haiitn ocmotnueckoe naBieHue pactBopa, comepsxkamiero B 2 i 18,4 r rmunepuna C3H8O3, npu 27 °C.

143. IIpu 0 °C ocmoruueckoe aasienue pactBopa caxapa C12H22011 paBuo  3,55°105 ITa. Ckonbko rpaMMOB caxapa
conepxures B 1 11 pactBopa?

144. [Tpu xakoif TemmepaType OCMOTHYECKOE aBleHHE pacTBopa, comepkamiero 18,6 r anmimaa COHSNH2 B 3 1 pactBopa,
nocturHeT 2,84¢105 I1a?

145. Paccuntars MoneKyISIpHYIO Maccy HEIJEKTPOJIMTA, €CITU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIeK-TPOJINTa, a
ocMoTHUYeCKoe AaBieHue 3toro pactsopanpu 20 °C pasno 0,32+105 ITa.

146. Paccuntarh ocMOTHYECKOE JIaBIIEHUE PACTBOpA HEIJIEKTPONIHTA, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BeranciuTs naBneHue BonsHoro mapa Hanx 10 %-uemm pactBopom kapbamuma CO(NH2)2 B Bome npu temneparype 100 ©
C

148. BbIyrcuTh MOJIEKYJISPHYIO MacCy TIIFOKO3BI, €CIIM JIaBJICHUE BOJSTHOTO Mapa Haj pacTBopoM 27 T riitoko3sl B 108 T BOJbI
npu 100 °C pasno 98775,3 Ila.

149. Jasnenue napa Bozasl mpu 30 °C cocrasnster 4245,2 I1a. Cxonbko rpammoB caxapa C12H22011 crexyet pacTBOpHUTH B

900 r BoABI U1 TOYYCHHS pacTBOpa, JaBieHue kotoporo Ha 33,3 Ila Hibke AaBiieHUs apa Bo/bl? BRIMUCINTE MaCCOBYIO JOJHO
caxapa B 3TOM pacTBOpE.

150. Hasnenne napa npu 10 °C cocrasnser 1227,8 Ila. B kakom konudecTse BOABI CAELYET paCTBOPUTH 16 T METUIOBOrO
cinupta CH3OH ans monmyuenust pactBopa, JaBiieHue mapa kotoporo coctapiser 1200 I1a npu Toii e Temneparype? Borancinh
MaccoByto noiito CH30H B aTom pactsope.

151. Jasiienne mapa pactBopa, comepxamiero 155 v anmmuaa COHSNH2 B 201 1 adupa npu HEKOTOPOH TeMIlepaType paBHO
42900 ITa. NaBnenue mapa >¢upa npu stoit Temmneparype paBao 86380 Ia. Pac-cuutaTs MOIEKyISpHYIO Maccy 3¢upa.

152. Ckospko rpamMoB HadTamuaa C10H8 pacTBopeHo B 2 Kr OeH301a, €Ciid 3TOT PacTBOP KpUCTauu3yercs npu 3,45 °C?
TeMnepartypa KpHCTaIH3aNK YrucToro O6ensona 5,40 °C, a ero kpuockonuueckas koHcranra K = 5,1 °C.

153. OmnpenenuTs MOJIEKYIAPHYIO MacCy kKaM(popsl, eciIH pacTBop, copepxammit 0,552 r ee B 17 r adupa, KUIIUT IpH
temneparype Ha 0,461 °C Bolie, yem 4HCTHIN 2up. 0yTUCKOTUYecKast KOHCTaHTa d¢upa paBHa 2,16 °C.

154. Ckozpko stmienraukoast C2H4(OH)2 nHeoO6xoaumo 100aBUTh K 5 J1 BOJIBI, YTOOBI MOJNYYUTh aHTH-(PU3, 3aMepP3aI0IIHi
npu -15 °C? Kpuockonuueckast koHcTanTa Bogsl K = 1,86 °C.

155. BbIuuCINTh KPUOCKONIMYECKYI0 KOHCTAHTY BOJBI, 3Has, uTo 11 %-Hbli BomHBINA pacTBOp 3THIIOBOrO cnimpra C2HSOH
Kpuctaimusyercs mpu -5 °C.

156. BrruncnuTh TeMreparypy KpucTaud3alMu pactBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BoasI.
Kpuockonuueckas koncranTa Boael K = 1,86 °C.

157. PactBoOp, coctosmuit u3 9,2 r iiona u 100 T MeTuinoBoro cnupta 3akunaet npu 65,0 °C, a yucteiid ciupt — npu 64,7 °C.
D0ymmnockonuyeckas koHctanTa cnupta E = 0,84 °C. 3 CKOMBKHUX aTOMOB COCTOUT MOJIEKYJIa pAaCTBOPEHHOTO oaa?

158. ITpn xakoif MpHONMM3UTENEHO TeMIepaType OyaeT KUIeTh B KpucTamn30oBaThes 40 %-HBIH pacTBOP ATHIIOBOTO CIIHpPTa
C2H50H B Boze? D0ymmockonuueckas kounctanra Bogsl E = 0,52, a kpuockonmueckas K = 1,86 °C.

159. KaxoBa temmieparypa KuIeHusi pacTBOpa HE3JIEKTPOIUTa, cojepxkamiero 3,01+1023 Monekyn B TUT-pe BOIbI?
D0YLTNOCKOTMYEeCKast KOHCTaHTa BOJIBI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KumeHus Bogsl, ecnu B 300 r Boasl pactBoputh 27 r rmoko3sl COH1206?
D0ymocKkonuyeckast KOHCTaHTa BOJIBI E=0,52°C.

161. Omnpenenutb pH 1 pOH pactBopa, comepxkariero 6,75¢10-10 moms/im1 OH™.

162. Haiitu crenens aucconuanuu cepoBOJOPOAHON KUCIOTHI 1o nepBoi ctynenu B 0,1 M pacTBope, eciiu KOHCTaHTa
JUCCOIMALIUY JUIsl 3TOU CcTyneHu paBHa 1,1¢10-7.

163. Uemy paBHbl KoHIIeHTpanuu noHoB H+ u OH™ B pactBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

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

165. Omnpenenuts koHueHTpanuo nonos OH™ B 0,01 M pactBope ruapokcuaa ammonust NH4OH, eciu Knuce = 1,77 « 10-5.




166. KoncranTa aucconnanuu oprodocdopHoit kucnorst H3PO4 no nepsoii crynenn pasra 7,11¢10-3. IIpene6peras
JMCCOLMAIMEl 0 IPYTUM CTYIICHSIM, BBIYMCIUTH KOHIEHTpaLuio noHoB H+ B 0,5 M pacTBOope KHCIIOTHI.

167. Crenenp aucconuanuu ykcycHoit kucinorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOopax cooTBeT-cTBeHHO paBHa 0,42,
1,34, 4,25 %. Beruncants Knuec CH3COOH mist 3THX pacTBOPOB U JOKA3aTh, YTO KOHCTAHTA JUCCOIMAIIY HE 3aBHCHUT OT
KOHIIEHTpPALUH PacTBOPA.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 [la. Beruucnuth H30TOHUYECKHI
K03()QUINEHT 3TOTO pacTBOpA.

169. Jasnenue BogsHOro mapa Hajg pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C paBrO 9,14+104 ITa. Beraucnurs
M30TOHMYECKHI KO3 PHUITUEHT, eciIu JaBlieHHEe BOAIHOTO MMapa Mmpu 3Toi Temneparype pasHo 1,0133105 Ia.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, kunut npu 100,184 °C. Onpenenuts H30TOHUIECKHH KO PUITHEHT.
D0ynocKonmyecKasi KOHCTaHTa BOJIBI E=0,52°C.

171. PactBoOp, cogepxkammii 1,7 T xnopuga uuHka ZnCl2 B 250 r Boabl, KpucTaiuM3yeTcs npu temnepa-type -0,23 °C.
OnpeaenuTh KaxyIyrocs crernens auccoranuu ZnCl2 B atom pactBope. Kprockonnyeckas koncranta Bogsl K= 1,86 °C.

172. Bonnsie pactBopsl kapoamuga CO(NH2)2 u xnopuna kanenust CaCl2, comeprkamine B OMMHAKOBBIX Maccax

pactBopuTenst coorBeTcTBeHHO 0,5 1 0,25 MOIb PaCTBOPEHHOTO BELIECTBA, KUIIAT IIPU OJHOM U TOH ke Temmepatype. Haiftu
Kakymryrocs crenenb aucconuanuu CaCl2 B 3ToMm pacTBope.

173. BeraucimTh kaxyniytocs crenienb auccormanui NaCl B 0,25 H. pacTtBope, eciu 3T0oT pacTBop nipu 18 °C mMeeT Takyro
K€ BEeJIMYMHY OCMOTHYECKoro fasnenus, uro u 0,44 M pacteop rimoko3st COH1206.

174. PactBop, cogepxkammii 0,265 r Na2CO3 B 100r Boasl, kpuctayumsyercs: npu temneparype -0,13 °C. Berancnauts
KaxyIytocs crernenb auccoruainu Na2CO3 B atom pactBope. Kpruockonuueckas koHcTanta Bojabl K = 1,86 °C.

175. Omnpenenutb ocMotndeckoe Aasnenne 0,01 H. pactBopa cynbdarta maraus MgSO4 mpu 18 °C, ecnu kaxkyImmascsl CTeTeHb
JIUCCOIMALIUK OTOTO DJIEKTPOJIUTA paBHA 66 %.

176. Ocmotrueckoe nasienue 0,125 M pactBopa KBr paBuo 5,63+105 Ila npu 25 °C. BeIUUCINATE KaXyIIyHOCS CTENEHb
nucconnanuu KBr B 3Tom pacTtBope.

177. BreaucinTh Kaxynryrocs: crenens aucconuanun xinopuaa kamus KCl B pactBope, conepxamem 4,47 r KC1 B 100 T BoBI,
€CJIN 3TOT PacTBOp Kpuctamnuzyercs npu -2 °C. Kpuockonuueckas konctanrta soas! K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepskamiero 31,5 r aurpara kaneuus Ca(NO3)2 B 500 r Bousl paBHo 1903,5 ITa npu 17 °C.
JlaBiieHue mapa BOJbI IpH dTOH TemmepaTtype paBHo 1937 I1a. PaccunraTh kaxkymrytocs crenenpb qucconuarmm Ca(NO3)2 B aTom
pacTtBope.

179. Ipu kakoii Temmeparype OyneT KUIeTh OJHOMOJSUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccouyanuu paBHa 73 %?
D0YLTNOCKOTMYEeCKasi KOHCTaHTa BOJIBI E=0,52°C.

180. Onpenenuts pasnenue napa 0,5 %-noro sognoro pacrsopa KOH npu 50 °C. JlaBneHue napa BoAsl IpU 3TOH
Temnepatype pasHo 12,334 kITa. Kaxymasics crenens qucconuanuu KOH B aToMm pactBope paBHa 87 %.

181. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakLMi, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJIIPHO-UOHHBIMU YPABHEHUSIMHU:

a) 3Ca2+ + 2P043™ — Ca3(P04)2; B) H+ + OH™ — H20;

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

182. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-MOHHBIE YPAaBHEHHsI peaKLUi, MPOTEKAIOLIMX MPU CMEIIMBAaHUN PACTBOPOB
ZnS04 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hammcats B MOJIEKYIISIPHOH M MOJNEKYJISPHO-HOHHOH (hopMe ypaBHEHHUS peakiuii, MPUBOIIIIMX K 00pa30BaHUIO OCAIKOB!
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmmmcats B MOJNEKYyIISIPHOM M MOJIEKYISPHO-HOHHON (popMe ypaBHEHHMS PeakIii, MPUBOIINX K 00pa30BaHMIO Ta30B U
CJ1a0BIX NIEKTPOIUTOB!

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hammcats B MOJIEKYISIPHOH M MOJEKYJISPHO-HOHHOH (hopMe ypaBHEHHUS peakiuil HeHTpaau3arum:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIC YPaBHEHHS PEaKnnii, KOTOPHIE BHIPAXKAIOTCS MOJICKYIAPHO-HOHHBIMH YPaBHEHHSIMH:

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

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

187. CocTaBUTh MOJICKYJISIPHBIC YPaBHEHHS PEaKInii, KOTOPHIC BRIPAKAIOTCS MOJICKYIAPHO-HOHHBIMH YPaBHEHHSIMH:

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

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

188. Cwmenransl pactBopbl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux cirydasx
peaKIy IPOHIYT IPAKTHIECKH 10 KoHNa? COCTaBHUTH JUIS 3THX PEAKIUH MOJIEKYJISIPHBIE H MOJICKYJIIPHO-HOHHBIC YPAaBHEH.

189. CocTaBUTh MOJEKYJISIPHBIC U MOJIEKYJIIPHO-MOHHBIE YPaBHEHHUs Peakiuil, IPOTEKAOUIUX MPH CMEUIMBAaHUU PAcTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIE U MOJICKYIIIPHO-MIOHHBIC YPAaBHEHHS PEakiWii, MPOTEKAONINX MPH CMEIIMBAHUU PACTBOPOB
CaOHCI n HCI; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HCl.

191. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJISIPHO-MOHHBIE YpaBHEHHs peakuuil ruaponusa coneid NH4Cl, Na2S, CuSO4,
AICI3. Yka3aTh peakIiyio pacTBOPOB.

192. CocTaBUTh MOJIEKYJISIPHBIC U MOJICKYJIIPHO-MOHHBIE YpaBHeHHs peakuwnii ruaponmsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Vka3aTh peakLiio pacTBOPOB.

193. CocTaBuTh MOJICKYJISIPHBIE ¥ MOJICKYJISIPHO-MOHHBIC ypaBHEHUS peakuuid rujponusa conei (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyto peakiiuio 00HapyXKHBaIOT paCTBOPBI THUX COJICH?

194. Kakne u3 mepeurcieHHbIX HIKe cojel moasepratorcs runponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr
(NO3)3? [ns kax 101 U3 THAPOIU3YIOLIMXCS COJIEH HAaMMCcaTh YpaBHEHHS PeaKLUUi THAPOIN3a B MOJIEKYJSIPHONH 1 MOHHO-




MoJeKyspHo# opme (1o I cTyneHu) u yka3aTh peakiiio BOJHOTO PaCTBOpa KaxION COIIH.

195. Kakue u3 mepeuyrciaeHHbIX HIXKe cojiel moasepratorcs ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? JIns kaxnoi u3 TuApOIU3yIOLUXCs COJIEH HAllUCaTh YPABHEHUS PEAKIIMU THAPOIIN3a B MOJIEKYIISIPHON U
HMOHHO-MOJEKyJIsIpHOH (opme (1o I cTynenn) u ykas3ars peakiiio BOJHOTO PaCcTBOpa KaX 0N COJH.

196. Kakyro peaxmuro cpensl oOHapyxkuBatoT pactBopsl coneit NHANO3, (NH4)2S, K2CO3, KC1? OTtBetr noarBepanTh
peaKIsIMU.

197. Kakyto peaknuro cpensl o0HapyxuBatoT pacTBopsl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
HOATBEPAUTH PEAKIHAMH.

198. Kakyro peakiuro cpeasl 00Hapy»KHBatoT BoJHbIe pacTBopsl coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otser
000CHOBATh PEAKIHSIMH.

199. Kakyto peaknuro cpensl ooHapyxkuBatoT Boguble pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
peaKIUsIMU.

200. Hanucath B MOJICKYJISIPHON ¥ MOJICKYJISIPHO-UOHHON (opme ypaBHeHMs ruaponmsa coneid NH4C1, (NH4)2S, (NH4)
3P04, K2S03. Yka3aTh peakiuo cpeabl BOIHBIX PACTBOPOB ATHX COJIEH.

201 - 214 CocTaBUTh INMEKTPOHHBIE YPAaBHEHUS U 3aKOHUYHUTH YPaBHEHHS CIEIYIOIINX PeaKmuii:

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 + H2S0O4 — MnS04 + 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 + HClxonn. — KCl1 + CrCl13 + CI2 + H20

PbS + H202 — PbSO4 + H20

207. KCIO3 — KCl04 + KC1

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn0O2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20

H2S03 + CI2 + H20 — H2S04 + HCl

P + HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2SO4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S0O4 + Br2 + H20

Au + HNO3 + HCI — AuCl3 + NO + H20

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

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

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

HCIO3 — ClO2 + HCI1O4 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

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

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

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTH YpaBHEHHS PEaKlUii, YIUTHIBAsL, YTO B KUCIOH Cpeie MapraHel BOCCTaHaBIMBaeTcs 10 Mn2+, B
HeHTpanpHOH 10 Mn4+, B mieno9Ho# 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2S03 + KOH —

216. VYYuTHIBas, YTO XPOM BOCCTAHABIMBACTCS IO TPEXBAJICHTHOTO COCTOSIHHUS, 3aKOHYNTH YPAaBHEHUS PEaKIIHH:
K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S04 —

217. Vcxonst M3 cTpOoeHHs aTOMOB 3JIEMEHTOB, YKa3aTbh, KAKHE U3 NPHUBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBUTEISIMH:
Zn2+, Fe2+, K+, S27. [IpuBecTu mpuMephl COOTBETCTBYIOLINX PEAKIIHA.




218. Hcxons u3 cTpoeHHs: aTOMOB JIEMEHTOB, YKa3aTh, KaKHe U3 MPHUBEICHHBIX HMKE HOHOB MOTYT OBITh OKHCIHMTENSMHU:
Al3+, Fe3+, F~, Cr6+. IIponutiocTpupoBaTh OTBET PEAKIHSIMH.

219. Kaxue 13 npuBefeHHBIX HUKE HOHOB MOTYT IPOSBIIATH U OKUCIUTEIFHBIE U BOCCTAHOBUTENBHBIE CBOMCTBa: SO427,
S0327, S27, C1047, NO27, NO3~.OTBeT NpOMIIIOCTPUPOBATH PEAKIHIMH.

220. YkazaTh, Kakue U3 MPUBEJCHHBIX HUKE BEIIECTB SBISIOTCS OKUCIUTENSIMHU, a Kakue BoccTaHoBUTENsIMU: KMnO4, Zn,
F2, HCI, HC10O4. OTBeT MOTUBUPOBATD.

221. CoCTaBUTh CXEMBI IBYX TallbBAHMYECKHUX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CITy>KWIO OBl aHOJIOM, a B APYT'OM —
katooM. [IpuBecTH 3JeKTpOHHBIE YPaBHEHUS PEaKIUi, MPOTEKAIOIIUX MpU paboTe HIIEMEHTOB.

222. CoCTaBUTh CXEMbI JIBYX rajlbBAHMYECKUX 3JEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK — OTPULATEJILHBINA 3JEKTPOJ, B APYIOM
— TIOJIOKUTENbHBIN. HamucaTs 3JeKTpOHHBIC YPaBHEHUSI PEaKIIUi, MPOTEKAIOIIUX MPU pabOTe HIIEMEHTOB.

223. Paccunratp 3.1.C. ralbBaHMYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 IIUHKOBOTO 3JIEKTpoaa, norpyxenHoro B 0,1 M pactBop
cynbdara IIMHKA, 1 BOJAOPOIHOIO dJIEKTPO/Ia, OTPY>KEHHOTO B TUCTULTUPOBAHHYIO BOAY.

224. KoHueHTpanmonHas rajibBaHU4YeCcKas 1ellb COCTaBJIEHA MAarHUEBBIMH AJIEKTPOJIaMH, TMOTPYKEHHbIMH B pactBop MgSO4

pa3HON KOHUEHTPALUY:

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

Paccuurats 3.1.c. 3TOr0 51eMeHTa

225. BbraucnuTh 3.4.C. ragbBaHUYECKOTO 3JIEMEHTA

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

3Hasl, YTO PACTBOPHI IEHUMOJISAPHBI. Kakue mpoleccsl MPpOoTeKaoT Ha JIEKTPOIax Mpu paboTe 3TOro snemMeHTa?

226. Hcnone3oBas Tabi. 5 [IpunoxeHust, BBIYUCIUTE 3.].C. 3JIEMEHTa, COCTaBICHHOI0 N3 Hauboliee U HauMEHEee aKTHBHOTO
METaJUIOB, TTOrpy>keHHBIX B 0,1 M pacTBopsI ux coseil. Kakue mporiecchl mpoTeKatoT Ha AJIEKTPOIax MpH padoTe ITOrO dJeMeHTa?
227. 3.4.Cc. 3I€MEHTa, COCTOSIIIEr0 U3 MEJHOTO M IIMHKOBOTO 3JIEKTPOMAOB, MOTPYKEHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. MI3meHuTCs 1 3Ta BenuuuHa, eciau ucrosib3zoBarb 0,01 M pactBopbi? OTBeT 000CHOBATD.

228. PaccunTath 3.1.C. TAIBBAHNYECKOTO HJIEMEHTA, COCTOSIIETO M3 aTIOMHHUECBOI M cepeOpsIHON IUIACTHHOK, IMOTPYKESHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaJI0B. Kakue mpoleccsl NpOTEKAtOT Ha IIEKTPOAAX IeMeHTa?

229. PaccunTarh moTeHLIMA HOPMAIBbHOTO BOJOPOJHOTO 3JIEKTPOJa, OTPYKEHHOTO B: a) AUCTHIUIMPOBAHHYIO BOAY; O)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. PaccuuTath 3.74.C. raJlbBaHMUECKOIO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxkue IMPOLECCHI MPOTCKAKOT Ha 3JICKTPOAaX 3JICMEHTA BO BPEMs €Io pa6OTLI?

231. Uro Takoe koppo3ust metaiuioB? Kakue Buabsl kKoppo3uu Brl 3Haere? IlepeunciuTh OCHOBHBIE METO/BI 3AIIMTHI METAJIIOB
OT KOPPO3HH.

232. [IpuBecT mpHUMepbl KATOJHOTO M aHOAHOTO MOKPHITUH kene3a. COCTaBUTh DJIEKTPOHHBIE YPaBHEHHS MPOILECCOB,
MIPOTEKAIOLIMX IIPU HAPYIIEHUH LIEJIOCTHOCTH ITOKPBITUI B arpECCUBHOM Cpefe.

233. CocTaBuTh 3JEKTPOHHBIE YPAaBHEHUS IMPOIIECCOB KOPPO3UH XPOMUPOBAHHOTO Keje3a B KHCIOTHOM cpesie, POTeKaoUIX
MIpU HAPYLICHUU TTOKPBITHSA.

234. CriaB Meid ¢ HUKEJIEM HaXOAMTCS B BOJHOW cpejie, HAChIEHHON KUCIopooM. COCTaBUTh 3JIEKTPOHHBIE YPaBHEHHS
mporecca KOppPo3uH CIIIaBa.

235. B kakux ciydasix UCHOJB3YIOTCSI aHOJHBIE, @ B KAKUX — KAaTOJHbIE 3alUTHbIC NOKpbITUA? [IpuBecTH npumepsl u
COCTaBUTD AJIEKTPOHHbIE YPAaBHEHHUS POLIECCOB KOPPO3UH, MPOTEKAIOLINX IIPH HAPYIIEHUH KaTOJHOTO  aHOJHOTO MOKPBITHH.

236. AJTIOMHHUI CKJIETIaH ¢ kene3oM. Kakoll U3 MeTayutoB OyeT HOABEpraThCsi KOPPO3HH, €CIIH 3TH METAJUIBI MOMAaayT B
KUCIIOTHYIO cpeny? COCTaBHTh JIIEKTPOHHEBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaeT mporiecc KOppo3uH JaTyHH (CIUIaBa MEIH C IIMHKOM) B arpeccuBHO# cpene? Co-CTaBUTH AIEKTPOHHBIE
ypaBHEHUS IIPOLIecca KOPPO3HUH.

238. Kak mpoTekaet mporiecc Koppo3uu OpoH3bI (CIUTaBa MU U 0JI0Ba) B arpeccuBHOM cpene? CocTaBUTh AIEKTPOHHBIE
YpaBHEHHS 3TOTO IIpoIiecca.

239. CocTaBUTh 2JEKTPOHHBIE YpaBHEHHS Mpoliecca KOPPO3UN HUKEIHMPOBAHHOTO JKeje3a B KUCIOTHOU cpene B ciaydae
HapyLEHUs HOKPBITHSL.

240. OmnoBo cnastHO ¢ cepebpom. Kakoif n3 MeramioB OyaeT pa3pymaThcsi B arpeccuBHOM cpene? Co-CTaBUTh AIIEKTPOHHEIC
ypaBHEHHS Ipolecca KOPPO3HH.

241. BbIxoz o TOKy Ipu MOJyYeHUH METATMUECKOro KalbLus MPH 3JIEKTPOJIN3e paciiiaBa xjopuaa kaneius paseH 70 %.
CKOJIBKO 3JICKTPUYECTBA HAJI0 MPOITYCTUTh Yepe3 ICKTPOIHT, YTOOBI TONy4InuTh 400 T KaTbITUS?

242. CKOJIBKO aTFOMHMHHS MOXKHO TIOJy9IHTh MPHU 3JeKTpoim3e pacmiaBa Al203, ecnu B TeyeHue 0,5 gaca mpoImyckarh TOK
cuioit 10000 A npu Beixoze 1o Toky 85 %? CocTaBUTH CXeMy IEKTPOIH3a.

243. IIpu paduHrpoBanuu Meau TokoMm 20 A 3a 4 yaca Beimensercs 78 © Meau. PaccuuTarh BBIXOM IO TOKY.

244. Kaxue merasuibl Heb3s MOMYYUTh 3JEKTPOIN30M BOAHBIX pacTBopoB cosiei? [louemy? CocTaBUTh CXeMy 3JIEKTPOIIU3a
BOJHOTO pacTBopa (propuna xaneiusa CaF2 Ha yronsHOM aHOZE.

245. Ornpenenuth 00beM BOJ10poaa (YCIOBHS HOpMaJbHbBIC), BBIACIUBIIETOCS MPH MPOIYCKaHWU Toka cuioil 10 A B TedeHue
30 MmuHYT Yepe3 BoaHbIH pacTBop xiopuaa kaimus KCl. CocTaBuTh CXeMy 3JICKTPOIN3a Ha TUIATHHOBBIX JICKTPOIaX.

246. CKOJIBKO JIMTPOB KHUCIOPOAA, U3MEPEHHOTO IIPU HOPMAJIBHBIX YCIOBHSAX, BBIICIUTCS IPU NPOIYCKAHUU TOKA CHIION 5 A B
TeueHue 2 yacoB uepe3 BoaHbINA pacTBop NaOH? CocTaBUTh cXeMy dJE€KTpOIH3a.

247. CKOJIBKO BpeMEHH MOTpeOyeTCs Ha pa3siockeHHe 3 MOJiei BOIbI TOKOM cuioi 20 A?

248. CocTaBHUTh CXEMY JIEKTPOJIH3a BOAHOTO pacTtBopa SnCl2 ¢ ruraTnHOBEIM aHOAOM. CKOJBKO OJIOBA BBIJIENHUTCS Ha KaToxe
B TO BpeMs, Kak Ha aHoJe 00pa3oBanoch 44,8 1 XIo0pa, U3MEPEHHOTO IPU HOPMAIBHBIX YCIOBHUSX?

249. Yepes pactBop NiCl2 B Teyenue 1,5 yacoB mpomyckaiu Tok cuiioit 8 A. Ha cKoibKko TpaMM YMEHBIITHIIACH Macca
HHKeJeBoro anosa? CoCTaBUTh CXEMY SJIEKTPOJIH3A.

250. CrampHas fetans oomieit mromansio nosepxaocta 0,08 M2 morpykeHa B pacTBOp COJH HHUKENS M UCIIONB3YeTCs Kak

karon. [InotHocTh HuKens 8900 kr/m3. KakoBa TommuHa 00pa30BaBIIErocsi HUKEIEBOTO MOKPBITHS, €CIIM TOK CHIIoi 3,15 A




HpoITycKancs B TeueHue 42 MuHyT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nporycTiiin paBHbIE KOJMYECTBA JIEKTPUUECTBA. B mepBoM ciyuyae Ha Karoje
BeIIETHIOCH 12,32 1 cepebpa. CKOITBKO rpaMMOB METH BEIIEIIIIOCH Ha KaToe M3 BTOpPoro pacTBopa? CoCTaBUTh CXEMBI
3JIEKTPOIN3a 3TUX PACTBOPOB C HHEPTHBIM aHOJOM.

252. CocCTaBUTh CXEMBI JIEKTPONIM3a paciuiaBa U BogHoro pacteopa KF Ha nnepTtHOM aHoze. CKOJBKO BpeMEHH MOTpeOyeTcst
JUTst mostydeHus 3,9 T kanusi, eciu cuiia Toka pasHa 20 A?

253. CKOJIBKO BpEeMEHH HY)KHO IPOITyCKaTh TOK CHioi 3 A gepe3 pacTBop cynbdara uaka ZnSO4, 9TOOB TTOKPHITh
MIacTUHKY miontansio 0,1 M2 cioeM nuHKa ToamuHOHN 2,5¢10-5 M? IInotHOCTh MHKa 7133 Kr/M2.

254. [Tpu npoxoxaeHun Toka cUJION 2 A yepe3 pacTBOpP COJM ABYXBAJEHTHOIO MeTajjla B TeueHHe | Jaca Ha Karojae
BeIENTIIIOCH 4,194r meTanna. Haliti atomHyto Maccy Meraa.

255. UYepes pactBop xiopuaa nuHka ZnCl2 B teuenne 30 MHHYT IPOMyCKaIl TOK, IpUYeM Ha KaTozae Beaenmiocs 0,25 r
nuHKa. Amnepmerp mokassiBan Tok 0,4 A. Kakosa ommn0ka B IOKa3aHUsIX amIiep-MeTpa?

256. CocraBuTh cXeMy 1eKTpoiuTuaeckoro norydenns LiOH u3 kakoi-mibo conm autus. Kakoe kommaectBo
3NeKTpHUecTBa HeoOxoanmo 1yt osrydenus | kr LiOH npu Beixone mo Toky 80 %?

257. ITpu snextpomuse BogHoro pactBopa CrClI3 Toxom cunoit 4 A macca kaToza yBennuunaack Ha 16 r. CKOIbKO BpeMeHH
pooKajIcs mpouece 3ekTponau3a? CoCTaBUTh €ro CXeMY IPU YCIOBHU UCIOIb30BAaHHsI HHEPTHOI'O aHO/A.

258. BonHblii pacTBOp comepxut cMech katnoHOB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-TyT
BOCCTAHABIIMBATHCS ATH HOHBI NP AeKTpoiu3e? B TeueHrne kakoro BpeMeHH HaJlo MpoIycKaTh TOK CHIIOHN 2,5 A depe3 pacTBop,
9YTOOBI BBIIEIUTE 10 1 T YKa3aHHBIX METAJIOB?

259. [Ipu cune toka 4 A B Teuenue 20 MUHYT Ha KaToJie Beiaenutcs 4,542 r HeKoToporo Meraiuia. Paccunrarts
ANEKTPOXUMHUYECKUI SKBUBAJICHT 3TOTO METaja.

260. IMpu snexTponuse pacTBopa cyinbdara MUHKA HAa aHOJE 00pa30Baoch 5,6 1 ra3a, N3MEPEHHOTO IIPU HOPMAaIbHBIX
ycnoBusx. CKOJIBKO IIMHKA BBIJIEIHIIOCH 32 TO K€ BpeMsi Ha karoje? COCTaBUTh CXEMY AJIEKTPOJIM3a Ha TUIATHHOBBIX JIEKTPOAAX.
261. Uro Takoe AMCHEPCHBIE CUCTEMBI? B WeM pasnudrme MeXay MOHO- U TOJNUINCIIEPCHBIMU, CBOOOI-HO- U
CBSI3BHOJIUCTIEPCHBIMHU cricTeMaMu? K KakuM TUCTIEpCHBIM CHCTEMaM OTHOCUTCS 1MoYBa?

262. Uro takoe aacopbuusn? Kak n3ameHuTcs ancopOUuoHHas cocOOHOCTh BEUIECTB NPH APOOJICHUU KyOMYECKHX YacTHUIl C

JUTHHOW pebpa 5 MKM J10 4acTHIl ¢ JuIrHOo# pedpa 10-7 cM? OTBET MOATBEPIUTH PACYETOM CyMMapHOW MOBEPXHOCTH 1 cM3
BEII[ECTBA.

263. PactBop (3015) KOMmIOHIHOM Kampops! B 1 cMm3 comepxkut 2108 rmobyn atoro Bemectsa. [IpuHnMas auameTp rio0yiIsl
paBHBIM 10-6 MM, OACUMTATh OOLIYIO MOBEPXHOCTh AUCTIEPIHPOBAHHOIO BElIECTBa B 1 11 3011.

264. UYeM paznmyaroTcs 30716 U renb? Bo3MokeH i mepexol U3 301 B redb M 00paTHOo? OTBET MOA-TBEPIUTE MPUMEPaMHU.
265. Uro Takoe xoyouapl? B uem npuunHa KOAryJsluu KOLUIOUJO0B?

266. Uro takoe nentuzanus komouaoB? Kak rugpoxcun sxenesza (III) MoxkHO mepeBecTH U3 Koaryniara B 30J1b U U3 3015 B
KoaryJssT?

267. Hanmcats GopMyiy KOUTOMIHONW MUIIEIUIBI, 00pa3yIomIeicss PH B3aMMOIEHCTBUN CHJIBHO Pa30aBICHHBIX PAaCTBOPOB
AgNO3 u KCI mpu mebomsirom n36sTke KCl. Yka3ats noHBI, 00pa3yrolie IBOWHOMN IeKTPHUSCKUI CIOI.

268. Hamicars opMyity KOIIIOMIHONW MULEIUIBI, 00pa3yrolieiicss Mpy B3aMMOACHCTBUY CHIBHO Pa30aBICHHBIX PACTBOPOB

AgNO3 u KCI nipu HeGonpuiom m30biTke AgNO3. Yka3aTh HOHBI, 00pa3yroIue aacopOIMOHHYIO YaCTh JBOWHOTO 3JICKTPUIESCKOTO
CIIOA.

269. Hanwucats popMyny KOUTOMIHONW MHLEIIIBI, 00pa3ylouieiics Npu B3aMMOIEHCTBUN CUJIBHO pa30aBIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom m30biTke Na2SiO3. Yka3aTh HOHBI, 00pa3yroIue: a) MOTSHIHAT ONPEACIISIOIINI CII0H; 0)
JIBOMHOM AJIEKTPUUECKHM CIOM.

270. Hamnucats opmyiry KOIITOMAHON MUIEIIIBI, 00pa3yromeiics IpH B3aUMOJICHCTBIN CUIIBHO pa30aBICHHBIX PAcTBOPOB
Na2Si03 u HCI npu He6omabmom u3dbiTke HCI. Yka3ath noHsl, 06pasyroiue TudpGy3Hyro 4acTh ABORHOTO 3JEKTPHUECKOTO CIIOSL.
271. UYro BrI 3HaeTe 0 koaryimpytomeM jaeiictBun snekrponutos? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oxassiBaeT
OoutbIrree BO3/ICHCTBIE HA KOATYIISINIO KOIOUA0B? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarynsiuu? Kak oH Oyner uzmenstees B psagy coneit NaCl — BaCl2 — FeCl3? OtBer MOTUBHPOBATH.
273. Kak MOXXHO cTaOMIM3UpOBaTh AUCIEpPCHBIC cucTeMbl? UTo Takoe cTabmimsatop? Kakue BUIbI CTaOHIU3AIMH
nucnepcHbIX cucteM Brl 3HaeTe? UTo Takoe 3aiuTHBIE KOJJIOW/BI M B Y€M MEXaHU3M UX NEeUCTBUA?

274. UYro mpowusoiiaet, ecau k 300 Fe(OH)3 mpunuts pactBop Na2SO4? M3meHuTCs I pe3yabTaT, €ClIH K 3010
TpeIBapUTEIBHO J00aBUTH pacTBOp Kpaxmana? OTBET MOTUBHPOBATb.

275. B aBe kosobl ¢ 3051eM MnO2 mpuiiiy cieayromnre pactBopsl: B epByto NaCl, Bo BTOpylo — CHa-4aia pacTBOp MbLIa, a
3arem NaCl. Uro mponsoiiner B kax ot kon6e? OTBET MOTHBHUPOBATb.

276. Uro mpou3oiaeT npu cauBaHUU KOJTOUAHBIX pacTBOpoB AgCl (ctabummusarop — KCl) u Fe(OH)3 (crabunuzarop —
FeCl3)? OtBet moaTBepauTh HopMyIaMy KOJUTOMTHBIX MHUIICILIL.

277. Urto mpou30HaeT Ipu CIMBAHUU KOJUTOUIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeCl3)? OtBer noaTBepauTh OpMyIaMu KOJIOMIHBIX MULIETI.

278. OT 4ero 3aBUCHUT aJCOPOIMs Ta30B U MApOB Ha MOBEPXHOCTH TBEPABIX Tes? UTo Takoe rHaApoQuiIbHbIe U THAPO(HOOHBIE
ancopOenTs? Ha3Bath BaykHEHIINE aICOPOCHTHI.

279. OTnrume pacTBOPOB OT AUCIEPCHBIX cucTeM. McTuHHBIE M KommouaHsle pacTBopsl. MoxeT qu NaCl o6pa3oBbIBaTh
WCTUHHBIC M KOJUIOUAHBIC pacTBOPbI? OTBET MOTHBUPOBATH.

280. Yro Takoe copbimsa? XemocopOims? HamvcaTh ypaBHEHHsT XeMOCOPOIMOHHBIX MpoiieccoB mo-riomnienuss CO2 Bojo# u
OKCHIOM KaJIBITHSA, a TAKXKE TOTJIOMCHNS aMMHaKa BOIOM.

281. YxkaxuTe, K KAKOMY BHIY IOJIUMEPOB OTHOCHTCS MOJIMATUIIEH MO MPOUCXOXKICHUIO, XUMHIECKOH mpupoae, hopme

MaKpOMOJIEKYJI, TI0 OTHOLIEHHIO K HarpeBaHuio. Hanuimmre ypaBHEHHUE TTOIyYCHNUS MOJIMITHICHA, YKAKUTE MOHOMEDP ¥ METOJ
MOJTyYeHHUS TorMepa. MoKeT JM OJNMATHIICH UMETh aTakTHaeckoe ctpoeHne? OTBeT MoTuBHUpYyiTe. Kak ucrons3yercs
HOJMATUIIEH?

282. VYkaxure, K KaKOMY BHIy NOJIMMEPOB OTHOCHUTCS MOJHUCTHPOI MO MPOUCXOKACHUIO, XMMUYECKOH mpupoze, popme




MaKpOMOJEKYJI, [0 OTHOIICHHUIO K HarpeBaHHi0. HanumuTe ypaBHeHHE MOTy4eHHs TOIUCTUPOIA, YKAXKUTE MOHOMEDP U METOJ
nonyueHus noauMepa. Kakoe ctpoeHue — cTepeoperyisap-Hoe WK HeperylsipHoe — umeeT nomuctiupon? Oteer MmotuBupyire. Kak
UCTIONbB3YETCS NOIUCTUPOII?

283. YxaxuTe, K KAKOMY BHY IOJUMEPOB OTHOCHTCS MOIUXJIOPBUHII MO MPOUCXOXKICHUIO, XUMHIECKON mpupoae, hopme
MaKpOMOJEKYJI, 10 OTHOIIEHHUIO K HarpeBaHHIo. HanumuTe ypaBHeHUE MOTy4eHHs MOTUXJIOPBUHUIIA, YKAXHUTE MOHOMED U METO
nonydeHus noauMepa. K kakum nonumepam — aTakTHIECKUM WIIM U30TaKTHYECKUM — OTHOCHTCS 9TOT nonumep? OTBeT
MotuBupyiire. Kak nucnomnb3yercst moauxinopBUHUI?

284. YxkaxuTe, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTMMETMIIAKPUIIAT MO MPOHCXOXKICHUIO, XUMUYECKOH mpupoe, hopme
MaKpOMOJIEKYJI, [10 OTHOILIEHHUIO K HarpeBaHuto. HanummuTe ypaBHEHUE MOTy4eHHs TOTUMETHIAKPHUIIATa, YKaXKUTE MOHOMED U
METOA Noy4yeHus nonumepa. Kakoe crpoenue — ctepeoperyssipHoe WM HEpErysipHoe — UMeeT 3ToT nonumep? OTeer
MoTuBHpy#Te. Kak ucrone3yercst monumeTunakpuiaT?

285. Vkaxkure, K KaKOMY BHIY MOJHMMEPOB OTHOCHUTCS HONUAKPUIIOHUTPUI MO NMPOUCXOKICHUIO, XUMUIECKON MPUPOJIE,
(hopMe MaKpoOMOJIEKyJI, 10 OTHOLIEHHIO K HarpeBaHMo. Hanummre ypaBHeHHE ITOTyYCHUs HOJIMAKPUIOHUTPHUIIA, YKAXXKHTE MOHOMED
¥ METOJ ToNTy4deHus rmoiauMepa. K xakuM momu-mepaM — KapOOIEITHBIM MITH TeTEPOLETTHBIM — OTHOCHUTCS ITOJHAKPUIOHUTPIII?
OtBet MoTuBHpYIiTe. Kak Hcnonap3yeTcs MOIHaKpUIOHUTPUI?

286. Vkaxkure, K KaKOMy BHIY MOJMMEPOB OTHOCHUTCS OyTaAMEHOBBIN KaydyK 10 MPOUCXOXKAEHHIO, XMMUUECKOH Ipupoae,
(hopMe MaKpOMOJIEKYJI, IO OTHOLIEHHUIO K HarpeBaHUIo0. Hamummre ypaBHEHIE OTy4deHU OyTaJieHOBOTO KaydyKa, YKa)KUTe
MOHOMEp M METOJI MOIy4eHHs moauMepa. VimeeT mu 3T0oT mosmmMep Iuc- u tpanc-¢popMer? OTBeT MoTHBHpY#HTE. Kak ncnons3yercs
OyTanueHOBBIN Kayuyk?

287. VYkaxuTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCS OYTaANCH-CTHPOIBHBIN KaydyK 110 IPOHCXOXKICHUIO, XMMHIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHuio. HanmmuTe ypaBHeHNE MOTy4eHHs OyTaAneH-CTHPOIBHOTO
KaydyKa, yKaXXHUTe MOHOMEPHI U METO] oTy4eHus nonumepa. K kakum nonumepam — aTakKTHIECKUM WK H30TaKTHYECKUM —
oTHocutcs 310t noiumep? OTBeT MoTHBHpY#iTe. Kak rcnonb3yercst OyTaieH-CTUPOIBHBIA KaydyK?

288. VYkaxkuTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHUTCS OyTaaWeH-HUTPUIBHBIN KaydyK 110 MPOHUCXOXKICHHIO, XHMIUECKOH
npupone, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHuio. HanmmuTe ypaBHeHNE MOTy4eHus OyTaAneH-HUTPIIIEHOTO
Kay4yKa, yKaXXUTe MOHOMEPBI U METO]] oTy4eHHs nonumepa. Kakoe cTpoeHne — ctepeoperysipHOe WK HEeperyIspHOe — UMeeT
atot nosumep? OTBeT MoTHBHPYITE. Kak UcoNb3yeTcs OyTaqueH-HUTPUIbHBIN KaydayK?

2809. YxkaxuTe, K KAKOMY BHIy ITOJMMEPOB OTHOCHTCS (heHOI(OpPMaNbICTHIHAS CMOJIA 1T0 MPONUCXOKICHHIO, XUMIIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, II0 OTHOIIEHHIO K HarpeBaHuio. Hanmimmite ypaBHeHMe noxydeHus GheHoIpopMabaeruaHon
CMOJIbI, YK&KUTE MOHOMEPBI M METO]] IoTy4YeHHs noaumepa. K kakum nonumepam — KapOOIEITHBIM WITH T'€TEPOLICITHBIM —
oTHOCHTCS ATOT mosimMmep? OTBeT MoTHBHpPYHTE. Kak ucnonbs3yercs: perondopmanbaeriuaHas cMoia?

290. YkaxuTe, K KAKOMY BHY ITOJUMEPOB OTHOCHTCS MOJIHITUIEHTEpe(TANAT M0 IMPOUCXOXKICHUIO, XUMHIECKON MPHUPOJE,
(hopme MakpoMOIIeKyJI, IO OTHOLIEHHUIO K HarpeBaHuio. Hamummmre ypaBHeHHE MOTyYeHUs MOIUITUIEHTepedTanaTa, yKaKuTe
MOHOMEPBI M METO] NOTydeHus nmoaumepa. Vimeer jii 3ToT nonumep uuc- 1 rpac-gopmer? OTBeT MoTUBHpYiiTe. Kak
HCTIONB3YeTCs TTONMMATHIICHTepedTamar?

291. VYkaxuTe, K KAKOMy BHIYy ITOJUMEPOB OTHOCHTCS HEHIIOH MO NMPOMCXOXKICHUIO, XUMUIECKON mpupone, hopme
MaKpOMOJIEKyYJI, 10 OTHOILIEHHUIO K HarpeBaHHI0. HanummuTe ypaBHEHHE MOTy4eHHs HEIIIOHA, YKaXKUTE MOHOMED U METOJ
noxydeHus noauMepa. K kakum nonmmmepam — KapOOIEITHBIM FIIH T€TEPOICTTHBIM — OTHOCHTCS 9TOT nonnmep? OTBeT
MotuBupyiite. Kak ucnons3yercs Heilnon?

292. VYkaxure, K KaKOMY BHIy NOJIMMEPOB OTHOCHUTCS MOJIUTETPAPTOPITHIICH MO MPOUCXOXKICHUIO, XUMUUECKOW TPUPOJIE,
(hopmMe MaKpoMOJIEKyJI, 10 OTHOLICHHIO K HarpeBaHuo. Hanummre ypaBHeHHE OTy4CHUS TOIUTETPATOPITUIICHA, YKaKUTE
MOHOMEp U METOJ NOIy4eHus nouumepa. MoxKeT 11 3TOT NOJIUMEp UMETh aTakThuueckoe crpoenue? OteeT MoTuBUpYHTE. Kak
UCTIONB3YeTCs MOMUTETPahpTOPITHICH?

293. VkaxkuTe, K KaKOMy BHIY NOJMMEPOB OTHOCHTCS MONUMETHIMETAKPUIAT MO MPOUCXOKAECHUIO, XMMUUECKO Mpupoje,
(hopme MaKpOMOJIIEKYJI, IO OTHOLICHUIO K HarpeBaHUio. Hamummre ypaBHEHIE TOTyYeHHUS TOJTMMETHIMETaKpIIaTa, YKaKUTe
MOHOMEp M METOJ MOITydeHHs noauMepa. K kakum nonumepam — aTakKTHIECKAM MUTH H30TaKTHYECKUM — OTHOCHTCS 3TOT MOIHuMep?
OtBet MoTuBHpYiiTe. Kak Hcrnonb3yeTcs: oIMMeTUIMEeTaKpuiIaT?

294. VYKaxuTe, K KAKOMY BHY HOJMMEPOB OTHOCHTCS MOJMBHHUJIALETAT 10 IPOUCXOXKICHHUIO, XUMUYECKOH mpupoze, popme
MaKpOMOJIEKYJ, II0 OTHOUIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe 0-JIy4eHHs] IOJUBUHUIALETATA, YKAXKUTE MOHOMED U
METO]] oy4eHus nonumepa. Kakoe ctpoeHue — crepeoperyisipHOe WK HEpEryIsapHOe — UMeeT 3ToT moiaumep? OTBeT
MoTHBHpYyiiTe. Kak ucrone3yercst nonuBUHUANALETAT?

295. VYxaxkuTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHTCS KaIpOH IO MPOUCXOXKICHUIO, XUMHIECKON mpupoe, hopme
MaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KaknumMu MeTojaMi MOKHO MTOTy4nTh KanpoH? Hanmmure ypaBHEHUS MOTydIeHHS
3TOro MoJIMMepa, yKaxkuTe MoHOMephl. K kakuM mosnumepam — KapOOLEHBIM UM TeTePOLETHBIM — OTHOCUTCSI KalpoH?

296. VYkaxuTe, K KAKOMY BHY IHOJMMEPOB OTHOCHUTCSI PE3MHA 110 NPOUCXOXKICHHIO, XUMUUECKOH mpu-poJe, Gopme
MaKpOMOJIEKYJ1, II0 OTHOUIEHUIO K HArPEBAHUIO. Y KaKUTE MOHOMED U METOJ MOJIy4YeHUs pe3uHbl. UeM pe3nHa OTJIN4aeTcst OT
s6onnTa? Kak ncnons3yrorcs pe3uHa u 500HUT?

297. Kakue pa3zHOBUAHOCTH MONUM30MpeHa cyuiecTByI0T? K kakuM BuaaM MOIMMEPOB OHM OTHOCSTCSI MO NMPOUCXO0XKIECHUIO,
(hopme MaKpOMOJIIEKyYJI, IO OTHOLICHUIO K HarpeBaHuio? Hamumure ypaBHEHUS CHHTE3a ATHX PAa3HOBUIHOCTEH MTOJIMH30IIPEHa,
yKaxkxure MoHoMephl. Kak ucnons3yercs nonuusonpen?

298. Uro Takoe nmoiuamuaHbele cMonbl? Kakne pa3HOBUAHOCTH MONHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXXuTe, K KAKOMY BHIY
HOJINMEPOB OHU OTHOCSTCS 110 IPOUCXOKICHUIO, XUMHYECKOH MpUpoe, (opMe MaKpOMOJIEKYII, 10 OTHOLICHHIO K HarPEBaHUIO.
Hanumure ypaBHEHUs 10JIy4eHHS IOJIMAMUAHBIX CMOJI, YKQXXKUTE MOHOMEPHL. Kak Hcnob3yroTes NoaMaMuiHble CMOJIbI?

299. Kakue Buns! kaydyka cymecTByoT? K kakoMy BHAY MOIMMEPOB OHU OTHOCSTCS IO TMPOUCXOXKACHUIO, XUMHIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IO OTHOIIEHHIO K HarpeBaHuio? Hanummre ypaBHeHHs CHHTE3a pPa3HbIX BUJOB KaydyKa, YKaXKUTe
MoHOMepbl. Kak ucnonb3yrores 3ty nosmmepst?

300. [epeuncnure kapOOIEHBIE TOIUMEPHI, TIOTYYeHHBIE METOJIOM TOJIMMEPU3AIIUK, HE COJepIKalIie B OCHOBHOW IIeTIH
KpaTHBIX cBA3eil. Hanummire ypaBHEHHUs UX MONyYeHUs, yKaXKUTe MOHOMephI. Kakue U3 3THX MOIMMEpOB MOTYT UMETh




aTakTHyeckoe crpoerne? OTBET MOTHBUPYHTE.

301. Yro Takoe pH-unnukaropsl? Kakue unaukaropsl Bel 3HaeTe? [IpucyTcTBHE KaKUX HOHOB B pac-TBOPE MOXKHO
00HApYKUTH MTPU TIOMOIIH HHANKATOPOB? [IpuBECTH PUMEPHI.
302. B nate mpoOupok, coaepkamux pacTBOpsl xinopuaoB Hatpus, meau (1), 6apus, amomunns u xe-ie3a (I1I), nodasmmn

pactBop KOH. Yka3aTh B Kakux HIMEHHO MPOOUPKAX HAXOMATCS PACTBOPHI ATHUX COJIEH, ecliu B 1-i MpoOupKe BhINal 0cagok OeIoro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 1Bera, a Bo 2-i u 3-ii ocajka He 00pa30Banoch. [Ipyu MOMOIIM KaKOTro pearcHTa MOXHO
OIIPEIEIUTH COCTAaB COAEPKUMOTO0 2-# ¥ 3-if mpoOupok? OTBET NOATBEPANTS yPAaBHEHUAMHE PEAKIUH B MOJIEKYJIIPHON W HOHHO-
MOJIEKyIspHOH hopme.

303. B nate npoOHpoK, copepkKaiiux pacTBOPbI XJIOPUIOB Kallusl, aMMOHUS, MarHus, xene3a (II) u kanpuus, po6aBuin
pactBop NaOH. Yka3arh B Kakux HIMCHHO IPOOHMPKaX HAXOATCS JaHHBIE COJIH, €CIH B 1-if MpoOMpKe BBIMAT 0CAT0K 3€JIEHOBATOTO
[BeTa, BO 2-if u 4-i — Gesroro nBeTa, MpudIeM BO 2-H OH pacTBOPUIICS NIPH pa30aBIEHUH BOAOH, a B 3-1 1 5-if mpoOupkax ocagka He
o0pazoBanoch. Kak MOXHO OnpeAenuTb COCTaB pacTBOPOB B 3-if u 5-i mpoOupkax? OTBET NOATBEPAUTH YPaBHEHUSIMU PEaKLUil B
MOJICKYJISIPHOH ¥ HOHHO-MOJIEKYJIAPHOH (hopMe.

304. Yka3aTh 1Ba XMMHYCCKUX PEAKTHBA, PH ITOMOIIN KOTOPHIX MOXXHO PAa3IMYUTh PACTBOPHI XJIOPU-JOB MATrHUS, KaJbIHA
6apus. Hamucats B MOJIEKyJISIPHON M HOHHO-MOJIEKYIISIPHOI (hopMe ypaBHEHUSI peakI[iii, TPOTEKAIOIINX MEXK/y 3THMU PEaKTUBAMHU
U KaX101 U3 CoJeil.

305. [Tpy moMomyM KakWX XMMHYECKHX PEaKTHBOB MOXKHO Pa3NUYUTh CIESTYIOMNEe COSANHEHUS HATpHA: KapOOHAT, XJIOPH],
cynbdat, pocdar u ruapokcua HaTpua. Hammcats ypaBHEHUS peakiiiii B MOJICKYJIIPHOH 1 HOHHO-MOJIEKYJISIpHO (hopme.
306. [Tpu momoIM Kakoro yHUBEPCAJIbHOTO PEAKTHBA MOKHO ONPENENUTh, B KAKOW U3 MATH NPOOHPOK HAXOMASATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTh ypaBHEHHs PEaKIUi B MOJICKYJISIPHOM W HOHHO-MOJICKYJIIPHOH (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamucars xumuueckue GopMyInbl BEIECTB, HAXOAAMHUXCA B 3-X Konbax, ecnu: 1) pacTBOPHI OKPAIIMBAIOT ILTaMs
TOpESIKU B PHOJICTOBBIMH I[BET; 2) NpH npuiuBaHun pacTBopa AgNO3 B o6pasnax u3 1-if u 3-i Koj10 BbIMal TBOPOKHUCTBINA 0CATOK
Oeroro 11BeTa, a B 00pasiie u3 2-i KoJIObI — jkenToro 1eeTa; 3) npu nodasinenun H2SO4 B oOpasiie u3 3-it Koia0bl MPOU30IILIO
OypHOe BBIJICNICHNE Ta3000pa3HOro BEIecTBa, KOTOPOe BEI3Ba0 nmoMyTHeHHe pactsopa Ca(OH)2. OTBer moaTBepauTh
YpaBHEHHUSMHU COOTBETCTBYIOIIMX PEAKLMH B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHOM (hopme.

308. [Ipu moMoIM KaKUX KauyeCTBEHHBIX PEaKIUH MOXHO Pa3siuuuTh 2 MUHepalbHbIX ynoopenus (NH4)2S04 u KCI? Otser
MOATBEPANTH YPAaBHEHUAMH COOTBETCTBYIOMNX PEAKINi B MOJIEKYJIIPHOI 1 HOHHO-MOJICKYIIAPHOH (hOopMe, yKa3aTh I[BET OCAIKOB.
309. Hamncars xumuueckue GopMyIibl BeLECTB, HAXOAAMUXCS B 3-X Konbax, ecau: 1) pacTBOp OKpaIluBaeT IIaMs TOPENIKU B

(uonetoBsIii 1BET (00pa3iibl 3 KojI0 1-it u 2-if) u skenThiii (0Opaserr u3 3-it konobl); 2) npu npuiuBaHuu pactsopa AgNO3 B
oOpasrie u3 Koos! Ne2 BEIITa TBOPOXKHUCTHIN ocanok Oenmoro nBeta; 3) mpu nodasineHun pacteopa BaCl2 B o6pasuax u3 1-ii u 3-if
K00 BIMagaeT Oernblii ocanok; 4) npu nobasnennn H2SO4 n3menennit He npoucxoaut. OTBET IOATBEPANTH YPABHECHUAMH
COOTBETCTBYIOILINX PEaKIHi B MOJEKYJISIPHOH 1 HOHHO-MOJIEKYJISIpHOK (opme.

310. Kax npu nmomomy BoJbl M a30THOW KHCIIOTHI Paclio3HATh YETHIPE MOPOIIKA — COMY, Mel, Cyinbdar Hatpust u rurc? OTser
MOATBEPANTH YPAaBHEHUAMH PEAKINH B MOJICKYJIIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme.
311. B ueTbIpex makeTax cOAEpXKATCs CIETYIONINE BEIIeCTBa: Cyab(aT altOMUHUS, HUTPAT Oapus, XJIOPUI aMMOHUS, CYJIbGHT

Hatpusl. Vcrnomnb3ys pacTBOp rHAPOKCHA KalMsl U OTKPBITBIN UM CyJIb(aT allOMUHUS, OOHAPYKUTh BCE OCTAJILHbIC BEIIECTRA.

OTBeT MOATBEPIUTH YPABHEHISIMU PEAKIINI B MOJICKYIIIPHOW M HOHHO-MOJIEKYIISIpHOH (opme.

312. Kak npu momomu nepmanranara kanuss KMnO4 moxHO pasnuuuts: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT U HUTPHUT
kanus? OTBET NOATBEPIUTH YPAaBHEHUSIMU BO3MOXKHBIX OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKLUil.

313. Kak npu nomonu auxpomara kamust K2Cr207 MoxHO pa3nuuuth: a) cynbghatsl sxenesa (1) u (I1II); 6) HUTpaT u HUTPUT
Kanus? OTBET MOATBEPIUTH YPAaBHEHISIMH BO3MOYKHBIX OKHCIINTEIbHO-BOCCTAHOBHTEIIFHBIX PEAKIIMH.

314. B Tpex Gankax 0e3 3THKETOK HaXOAATCS CIEIYIOIIME BEIecTBa: Cynab(aT HaTpus, Cyab(uT HATpUs, CyIb(UA HATPHUSL.
Kak, nmes B cBoeM pacriopsiKEeHUH JTHIIb OJJMH PEaKkTUB (Kakoi?), y3HaTh, TJe Kakas colb Haxoautcs? HamucaTs ypaBHeHUs

PEaKIINK MEXTy PEaKTHBOM M Ka)XKJJOH U3 COJICH B MOJICKYJISIPHOH M HOHHO-MOJICKYIISIpHOU (opme.

315. Kak npu momomy ruapoKcHia HaTpHs, HUTparta cepedpa U xiopuna 6apus OnpenesuTh, Kakoe U3 ynoOpeHnit — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPHUIl aMMOHHMS — IIPEICTaBIsIeT cOO0i nccnenyemslii oopasen ynoopenus? OTBET MOSICHUTH
YPaBHEHUSMH PEaKIUii B MOJICKYJIIPHOM 1 HOHHO-MOJIEKYJIIPHOH (hopMe ¢ yKazaHHEeM LBeTa 00pa30BaBLINXCSI OCAJKOB.

316. Kak npu momomy runpokcuia HaTpys, HUTparta cepedpa u kapOoHaTa HATPUS ONPEIETHTh, KaKoe U3 yIOOpeHHH —
HHUTPAT KadbLus, hocdhaT aMMOHHS, XJIOPH] KaIHs — IPEeCTaBIsAeT co00i nccnenyeMslit oopaser ynooperus? OTBET NOSICHATh
YPaBHEHUSMH PEakLyii B MOJICKYJISIPHOH 1 HOHHO-MOJIEKYJIIPHOH (hopMe ¢ yKazaHneM 1BeTa 00pa30BaBIINXCS OCaJKOB.

317. Kak npu momory ruapoKcHia HAaTpHs, HUTpaTa cepedpa W COJITHOM KUCIIOTHI ONPENeNiTh, KaKoe U3 yJOOpeHUH —
HHUTPAT aMMOHHS, KapOOoHAT Kanus, pocdat Kaus — IpeCTaBiIsIeT coboif oopasen ynooperns? OTBET MOSCHUTH YPaBHEHUSIMHI
peakIuii B MOJIEKYIAPHOH 1 HOHHO-MOJIEKYIISIPHOH (hopMe ¢ yka3aHHEM IIBeTa 00pa30BaBIINXCS OCAIKOB.

318. [Ipu moMomM Kakux KauyeCTBEHHBIX PEeaKIUi MOKHO MOATBEpIUTh coctaB Tpex BemiecTs: (NH4)2S04, KCI, Na2S?
Harmmmcats ypaBHEHHS COOTBETCTBYIOIINX PEAKIUH B MOJICKYIAPHOH M HOHHO-MOJIEKYJIIpHOH (opme.
319. HasBate Hambosee BaXKHBIE COJNH JKele3a M yKa3aTb MX MpaKTHYecKoe 3HaueHHe. [Ipyu moMomy Kakux peaknuil MOXKHO

oOHapyxuTh npucytcrue noHoB xene3a (I1) u (II1) B pactBope? OTBET MOA-TBEPIAUTH YPABHEHUSIMH PEAKIIUK B MOJIEKYJIIPHOU U
MOHHO-MOJICKYJISIPHOU (opme.

320. ITpy moMoImy KakWX Ka4eCTBEHHBIX PEaKIMi MOXKHO IOATBEPIUTH cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
HanwmcaTh ypaBHEHHS COOTBETCTBYIOLIMX PEAKIM B MOJIEKYISAPHON U HOHHO-MOJIEKYJIAPHOH popme.




6.2. TeMbl NUCbMEHHBIX PadoT

HawnmenoBaHue 1abopaTOpHBIX paboT

Omnpe/eneHne SHTAIBINA peakiuu HelTpanu3anui. CKOPOCTh XUMHYECKUX PEAKIUN U XUMAIECKOE PABHOBECHE
Peakiiiu OKHCIIEHUS-BOCCTAHOBIICHHUS

HN3ydeHune CBOMCTB MPeIebHbIX yrIIEBOIOPOIOB

KonTponbsHas paboTta cTy1eHTOB 3204HOI (HopMBI 00yUYeHHUS

KonTponbnas padora (KP) conepxut uHAMBH Iy alIbHBIC 3a/IaHUSI.

TpeGoBanwus 1o BeimosHeHUIO KP:

1. KonTponsHas paboTa CTyJeHTOB 3a09HOH (popMBI 00yUeHUS COCTOUT U3 12 3a/a4, OXBATHIBAIOIINX TTOJIHBIH KypC JUCIUILINHEL, U
BBINOJIHSETCS IO OJHOMY M3 YKa3aHHBIX BapHaHTOB. BeIOOp BapraHTa omnpeaensercs: IByMs NoCiIeJHUMHU [udpamMu 3a4eTHON
KHIKKH CTYJIEHTA.

2. 3agaun KP moymkHBI IMETH T€ HOMEPA, IO KOTOPBIMH OHHU CTOSIT B IOCOOHMH. Y CIIOBHS 3a/1a4 HEOOXOIUMO NIePENHChIBATh
HOJHOCTBIO.

3. Pemenue 3a/1a4u TOJDKHO OBITh YETKO OOOCHOBAHO C UCIIOJIB30BAHUEM 3aKOHOB U MOJIOKECHUA XUMHUH.

4. Ilpn HEOOXOANMOCTH PEIICHUE CIEAYET IMOSICHUTD YePTEIKOM.

CTpyKTypa KOHTPOJIBbHOI paboThI:

» TutynbHBIA THCT

* YcioBus 3a1a4 B COOTBETCTBUU € BapuaHToM KP

* Heo6xoaumele gepTexu, rpaduk ¢ TOSCHEHUSMH B COOTBETCTBUH C YCIOBUEM 3a/1a41
* Pentenust ¢ noscHeHusIMu

» OtBeT

KoHTposbHast paboTa BEIOIHSIIOTCS CTYAEHTOM CaMOCTOSITENIBHO B COOTBETCTBHU C MHANBHAYIBHBIM 3aJaHHEM, C IIOJTHBIM
yKa3aHHeM Ha TUTYJIBHOM JHcTe (haMHIII, UIMEHH, OTIECTBA, MTOCIIC YEero NepefatoTcs B IeKaHaT cBOero (akyibTeTa. B nekanate
OHH PETHCTPUPYIOTCS U MocTynaoT Ha Kadenpy. [1o pe3ynsraTam npoBepKy KOHTPOIBHOH PabOTHI MPETIOAaBaTelb JaeT PEIeH3UI0
C 3aKIIIOUCHMEM, YTO JaHHas paboTa 3auTeHa WM He 3auTeHa. PemeH3us nepenaercs B A€KaHAT U CIIY’KUT OCHOBAaHHEM JUIS IOITyCKa
CTYJICHTa K 34Ty WM 3K3aMEHY.

IIpumeuanue:

ITepeueHp BapHaHTOB 3aJaHUH KOHTPOIBHOM pabOThI, METOAMKA €€ BBIMOIHEHUS U HE0OX0JUMasl TUTepaTypa MpUBEICHbI B
METOANYECKUX YKa3aHUSX JUIS HAIIMCAHWs KOHTPOIbHOH padotsl (Jlyranckas, V.A. Xumus [Tekcr] : MeTox.ykas3. o usyd. Kypca u
BBIII. KOHTP. paboTHI [uIg cTy . 3204. (opMel 00y4. / M. A. JIyranckas, O.}O. [llanamosa, C.B. Konnparosa; HoBodepk. roc. memuop.
akan., kad. XUMHHU U IpUKIL. 3koaoruu. — HoBogepkacck, 2013.-66 c.-50 3x3.). Kaxmplii CTyICHT BBIIOIHIET KOHTPOJIBHYIO paboTy
B COOTBETCTBUH C BAPHAHTOM 331aHHUs, ONPEEISIEMOro 10 ABYM MOCJIeHUM [ pam ero mudpa (HoMep CTyIeHYeCKoro Ounera u
3a4eTHOM KHMKKH). Hampumep, mmdp cryaenta 30512, T.e. mocneaaue nudpsl ero 12. CnenoBarenbHO, CTYASHTOM J0JKHA OBITH
BBIIIOJTHEHA KOHTPOJBHAS padoTa, BKIIOYAIOIIAs 3aJaul BapuanTa 12.

6.3. @oH/1 OLIEHOYHBIX CPEICTB

1. IIOKA3ATEJIN, KPUTEPUU N IIKAJIBI OHEHMBAHWA KOMIIETEHIINI

Ornenka c(hopMUPOBaHHOCTH KommeTeHImi y ctyaeaToB HUMU JIonI'AY u BbICTaBICHUE OICHKH MO OTICIBHON TUCIHITHHE
BEJIETCS CIIeIYIOIIUM 00pa3oM:

- U CTYZCHTOB 3a04HON (POPMBI 00yUEHUs] UTOTOBasl OLEHKA M0 JUCHUIUIMHE BBICTABIISIETCS MO 5-0anabHOM 1IKaie B BUJIE OLIEHKH
COTJINYHO», «XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY;

BrIcokuit ypoBeHb OCBOCHHUS KOMIIETEHIIUI, HTOTOBAs OIIEHKA 110 JUCIUIUINHE «OTIMIHO» MM «3a4TEHO»: IIyOOKO U MIPOYHO
YCBOMWJI IPOrPAMMHBII MaTepuall, MCYEPIBIBAIOLIE, II0CIEN0BATEIbHO, YETKO U JIOTHYECKH CTPOMHO €r0 M3J1araeT, yMEET TECHO
YBSI3BIBATh TEOPHIO C MIPAKTHKO, CBOOOTHO CIIPABIIIETCS C 331a4aMH, BOIIPOCAMHX M APYTHMH BHIaMH IPHMEHEHUS 3HAHUH,
IpUYeM He 3aTPyJHAETCS C OTBETOM IPH BUIOM3MEHEHUH 33JaHHUH, HCIIONIB3YeT B OTBETE MaTepHal MOHOTpaUIecKoit
JIUTEpaTypsl, IPAaBUILHO OOOCHOBBIBAET IPHHATOE PELIEHHE, BIIaJ€eT pAa3HOCTOPOHHUMHY HABBIKAMU U IIPHEMAaMU BBITTOTHEHHS
npakTHYecKuX 3a1a4. CHCTEMHO U TJIAHOMEPHO pabO0TaeT B TEUEHUH CEMECTpA.

IToBbIIIEHHBIN YPOBEHb OCBOCHHS KOMIIETECHIIUM, UTOrOBas OLEHKA 10 JUCLUILUINHE «XOPOLIO)» UK «3aYTEHO»: TBEPAO 3HAET
MaTepHall, FPaMOTHO U 110 CYLIECTBY U3JIaraeT €ro, He JOIyCKasl CyLECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, IPABUIILHO
HPHMEHSET TEOPETUUECKUE TIOJIOKEHHUS MIPU PELICHUH IPAKTHYECKUX BOIPOCOB U 33J1a4, BIaJeeT HeOOXOAMMbIMU HaBbIKAMHU 1
IpUeMaMHt UX BBITONHEHU. CHCTEMHO U TUTAaHOMEPHO PadOTaeT B TCUCHUH CEMECTPA.

IToporoBblil ypoBeHb OCBOCHUS KOMIIETEHIIUHI, UTOr0Basi OLEHKA 10 AUCUUILINHE «YAO0BJIECTBOPUTEIBHOY UIIU «3a4TEHO»: UMEET
3HaHMs TOJbKO OCHOBHOI'O MaTEpUalla, HO HE YCBOMJI €0 JeTalleil, JOIyCKaeT HETOYHOCTHU, HEJOCTATOYHO IIPaBUJIbHBIE
(OpMyIHPOBKY, HAPYIICHNS JOTHYECKOH MOCIE0BATEIBHOCTH B M3JI0)KEHUH IIPOTPaMMHOTO MaTepuaa, HCTIBITHIBACT 3aTPy JHEHNS
TIPH BBITTOJTHEHNH TIPAKTHIECKHIX padoT.




IToporoBslif ypoBeHb OCBOSHHSI KOMIIETEHIINH He COPMHUPOBAH, HTOTOBasl OLIEHKA MO JUCIUIIIHHE «HEYOBICTBOPUTEIBHOY» UIN
«He3auTeHo» (MeHee 60 6ayIoB): HE 3HACT 3HAUUTENILHON YaCTH MIPOrPaMMHOI0 MaTepHaa, A0IyCKaeT CyIeCTBEHHbIE OIIMOKH,
HEYBEPEHHO, ¢ OOJBIINMH 3aTPyIHCHUSMH BBIIOJHIET MpakTHIecKkre paboThl. Kak mpaBmiio, OlleHKa «HEYAOBICTBOPHTEIEHOY
CTaBUTCSA CTYJCHTaM, KOTOPbIE HE MOTYT NIPOAODKUTH 00ydeHHe O3 TOMOTHUTEIBHBIX 3aHATHI [0 COOTBETCTBYIONIEH AUCIUILIHHE.

Kputepun orieHKH ypoBHS C(OPMUPOBAHHOCTH KOMIIETCHIUI 1 MIPUHATHE 3aKIIOYEHHUS, YTO JaHHAs! KOHTPOJIbHAs paboTa 3a4TeHa
WITH HE 3a4TeHa: COOTBETCTBHE COMEPKaHMS PAOOTHI 331aHHUIO; TPAMOTHOCTE H3JIOKEHHS M Ka9eCTBO 0(OpMIICHHS pabOTEI;
COOTBETCTBHE HOPMATUBHBIM TPEOOBAaHHAM; CAMOCTOSITEIFHOCTD BBIIOJIHEHUS Pa0OTHI, TTyOnHa IPOPabOTKH MaTepuana;
UCIIOJIb30BaHNE PEKOMEH/IOBAHHOI U CIIPABOYHOM JIMTEPATYPHI; IPABHIBHOCTD BBIIOJIHEHHBIX PACYETOB U rpaduuecKoi yacTH;
000CHOBaHHOCTH U JJOKa3aTEIbHOCTh BEIBOJIOB.

[Tpumep cTpyKTYpbl HOpMUPOBaHHUS OLEHKH Ja00paTOPHOM pabOThI

HanmenoBanue noxaszarens bannsr
WuTtepBan 0auioB 3a mokasareins, OT 5 INomyuyeno
1. TlpeaBaputenbHas MOATOTOBKA K J1a0OpaTopHOH padoTe 1

2. 'paMOTHOCTB M3JI0KEHHS M Ka4ecTBO oopMieHHs paboTel 1

3. CooTBETCTBHE METOANKH PaOOTHI CTAHAAPTHON METOIUKE AKCIIEpUMEHTa |
4. IlpaBUIBHOCTH BBIMOIHEHHBIX PACUeTOB U rpadMuecKoi JacTu. 1
5. O00CHOBAHHOCTb U JOKA3aTEIbHOCTH BBHIBOJOB 1

NTOT'OBAS OLIEHKA, 6ann 5

Kpurepun onenku: - naboparopHas paboTa cqMTaeTCsl yCHENTHO CAAHHOM, €CIU 110 HTOTaM OLIEHUBAHHA CTYJICHT Habpan 5 6amios,
B JKypHaJIe IperoiaBaTels 110 J1adopaTopHOi paboTe BhICTaBIseTCs Oal

KonTtponsHas paboTa BEITOIHAIOTCS CTYASHTOM CAMOCTOSTENbHO. [10 pe3ynpTaTaM MpoBepKH KOHTPOJIEHOM PaboTHI IpenoaaBaTeib
JlaeT peLieH3 0 C 3aKII0UCHUEM, YTO JJaHHas paboTa 3auTeHa WX He 3aYTeHa.

2. METOJUYECKHE MATEPHAJIbI, OITPE/EJISIOIIME [TPOLIEYPbI OLIEHUBAHMS 3HAHUI, YMEHU,
HABBIKOB U (MJIN) OTIBITA IEATEJIBHOCTHU, XAPAKTEPU3VYIOIIME STAIIBI ®OPMUPOBAHUA KOMITETEHIIMIA
OOmuit mopsIoK NpOBEAEHH IPOLELY Pl OLIEHUBAaHHs 3HAHUI, yMEHUI!, HABBIKOB U (WUJIN) OIBITA JEATEIBHOCTH, COOTBETCTBHE
WHIMKATOpaM JOCTHKEHHS COPMHPOBAHHOCTH KOMITCTEHIINI ONIPE/ICTICH B CIISTYIONINX JIOKAIHHBIX HOPMAaTHBHBIX aKTaX:

1. ITomoxeHnue o TekyIeH arrecranny 3HaHuH oOyqaronmxcs B HUMU JITCAY (B meficTByrommneit pefakuny).

2. [TonoxeHue o MPOMEKYTOUHON aTTecTalui 00ydaromuxcs Mo IporpaMMam BheIcIIero o0pa3oBaHusl (B AEHCTBYIOIIEH peAaKLInm).
JIOKyMEHTBI pa3MelleHbl B CBOOOIHOM A0cTyne Ha opurmanpio caiite HUMU JlonI'AY https://ngma.su/ B paznene: ['naBHas
crpanuna/ CBeneHbs 00 00pa3oBaTeIbHON opranu3anny/JIokansHpIe HOPMATHBHBIC aKTHI.

ITpumeuanue:
- KOMIDIEKT OMJICTOB IS 3a4eTa U dK3aMeHa. XpaHHUTcA B OyMakHOM BHZE Ha COOTBETCTBYIOmEeH Kadenpe. IToamexut exerogHoMmy
OOHOBIICHHIO U IIEpeyTBEpxkAeHNI0. UNCIIO BAPHAHTOB OMIIETOB B KOMILIEKTE HE MEHEE YUCIIa CTYACHTOB Ha 9K3aMEeHe.

6.4. IlepeueHb BU/I0B OLICHOYHBIX CPEACTB

Ilo nucuumnnune Xumus
Otuet no nabopatopusiM pabotam. KoHTponbHas paboTa.
Urorossiii kouTpousb (MK) — sx3ameH.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
J1.1 |I'muaka HJL 3agaun ¥ ynpaxHeHus 1o o0Imell XuMun: ydebHoe nocobue s Mocksa: Uuterpan-Ilpecc,
CTYZICHTOB HEXUMHUUYECKUX CIELUAIILHOCTH BY30B 2008
JI1.2 | I'munaka H.JL Oo6mas xumus: [yaeOHOe mocooue sl CTYICHTOB Mocksa: UuTerpan-Ilpecc,
HEXUMHUYECKUX CIIELUAIBHOCTEHN By30B] 2009
JI1.3 [Ia6apos FO.C. Opranngeckas XUMHAS: YIeOHUK Cankr-Ilerep6ypr: Jlans, 2011




ABTOPBI, COCTaBUTEIIN

3arnaBue

W3naTenbcTBO, TOI

J1.4 |Cemuuxos lO.11., Beeznenue B XMMHUIO IOTHMEPOB: yueOHOe mocobue i By30oB o | Canxt-IlerepOypr: Jlans, 2012
Kuibios C.D. HanpasyieHuto 020100 "Xumus" u cnieunansrocta 020201
"®dyHpaM. ¥ npukiIaa. Xxumus"
7.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBo, roj
JI2.1 | T'munaka H.JL 3amauu ¥ ynpaKHeHHs 10 00IIeH XUMHH: y4eOHOE TTOCOOHe IS Mocksa: UnTerpan-Ilpecc,
CTYJIEHTOB HEXMMHUYECKHX CIEIMaJIbHOCTH By30B 2009
JI2.2 | Koposun H.B. OO0mas XuMus: y9eOHUK JUIS By30B 10 TEXHUYECKUM Mocksa: Beicmi. mk., 2009
HaMpaBIECHUSIM U CIEHUATBHOCTSIM
JI2.3 | I'nuaka H.JI. 3amauu ¥ ynpakHeHHs 1o o0Iel XumMuu: yyeOHoe ocobue Mocksa: KHOPVYC, 2011
JI2.4 |IlaBnoB H.H OO011as ¥ HeopraHudeckas XUMUS: Y4eOHUK JUIs Cankr-IlerepOypr: Jlans, 2011
TEXHOJIOTHYECKUX U XUMHUKO-TEXHOJIMUECKUX HalpaBICHUM
MOJITOTOBKY 0aKaJaBpOB U MarucTpoB
JI2.5 |IIstauusiHa E.B., Xumus: yaeOHoe TocoOue AT CTYACHTOB HAalPaBICHUS Hosouepkacck, 2016
JposoBozosa T.H., "Texnocepnas 6ezonacHocTs" mpoduis "TloxapHas
Hanropa B.B. 0Oe30macHOCTh"
JI2.6 |KpamenunnukoBa H. | Xumusti: yueOHOE mocoOue Ik CaMOCTOSATEILHON paboThI 1 Womkap-Oma: [II'TY, 2013
I'., BunokypoBa P. . | mpakTHueckux 3aHATHI
JI2.7 | Mumkosuu E. 1. OO0mas xumust: yaeOHO- METOTUIECKOe TocoOue Kazans: 131-Bo Kazan. yH-Ta,
2014
JI2.8 |Hlanamoga O.10., Xumust: cOOpHUK 3a7a4 AJIsl CAMOCTOSATEIEHOU pabOTHI HoBouepxkacck, 2018
JposoBo3osa T.H. CTYJICHTOB [BCEX HaIIPaBIECHUH |
JI2.9 |coct. U. B. Opranmdeckas 1 GU3KOITIONIHAS XUMHUS: TIPAKTHKYM HoBocubupck:
Bacunbnosa; T. 1. HoBocubupckuii
bokoga; I'. I1. roCy/apCTBEHHBIN arpapHbIil
IOcymoBa yHuBepcurer, 2013
JI2.10 |Bapenuos B. K., XuMHs : ANEKTPOXUMHUUYCSCKHE TPOIIECCHI M CUCTEMBI: yIeOHO- HoBocubupck: HI'TVY, 2013
Cunuypuna P. E., MEeToIYecKoe mocoone
Typno E. M.
JI2.11 | Anmapnes A. U., Xumus : COOpPHUK 33734 U yIIpaKHEHUH: y4eOHO-METOIUIECKOe Hosocubupck:
Kazakosa A. A. rnocooue HoBocubupckuit
rOCyJapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2019
7.1.3. MeToauueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBo, roj
JI3.1 |Jlyranckas U.A., XUMUS: METOJMYECKUE YKa3aHUs [0 U3YUEHHIO Kypca U Hosouepxkacck, 2013
MManamosa O.10., BBITTOJTHEHHUIO KOHTPOJIBHON pabOoTHI U CTYICHTOB 3a09HON
IIsatauueiza E.B. (opmser 00yuenus HarmpasieHus 280700 "TexHocdepras
6e3omacHoCTh"
JI3.2 | IpoBoBozosa T.H., Xumust: 1a00paTOPHBIA NPAaKTUKYM ISl CTYIEHTOB BCEX Hosouepkacck, 2018
Manamosa O.10., HanpaBJICHUH
IIaraunena E.B.
JI3.3 | HoBouepk. uHX.- XuUMHUS: METOIUYECKUE YKa3aHUsI 110 TIOJTOTOBKE K TEKyLEeMY Hosouepxkacck, 2019
MEJHOp. UH-T KOHTPOJIIO JUIs CTYACHTOB BCEX HampaBleHHUH
Honckoii 'AY ; cocr.
0.10. llanamosa
7.2. IlepeyeHsb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH "UHTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHb MPOrpaMMHOIo odecreyeHust
7.3.1 Dr.Web®DesktopSecuritySuiteAntusupyc K3+ LY l'ocynapcTBeHHBIN (MyHULUTIATBHBIN) KOHTPAKT Ne
PITA06150002 ot 15.06.2021 r. Ha nepenaqy
HEUCKITIOYUTENBHBIX MPaB Ha MCIIOIH30BAHNE TIPOTPAMM IS
SBM 000 «AUTH LIEHT»
7.3.2 Yandex browser
7.4 Tlepevyenb UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 Bazer manabix OOO HaydHast snekTpoHHAs http://elibrary.ru/

OnOIMoTEKA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIMIIJIMHBI (MOJY JISA)




8.1 2313 CrenanapbHOE MOMENICHNE YKOMITJIEKTOBAHO CTICIUATU3UPOBAHHON MEOEIBI0 U TEXHUYECKUMU
cpencTBaMu 00y4eHUsI, CIYKAIIUMHU JJIsI IPEACTaBICHU HH(pOPMaLUK OOJIBIION ayTUTOPUH:
Habop neMoHCcTpanmmoHHOT0 000pyAoBaHus (TIEPEHOCHOH ): HOyTOYK Mapku Asusmodel/X552M — 1
mt., npoektop Acerx113PH — lmt., 3xpan HacTeHHBIH — | WT.; Y4eOHO-HArIAaHEIE TOCOOUS — 15
mrt.; Paboune mecta crynenToB; PaGouee mecto npenoaaBaTens.

8.2 2321 CrienanbHOE MOMENICHUE YKOMITJIEKTOBAHO CIIEUATU3UPOBAHHON MEOENbIO U TEXHUYECKUMU
CpeZICTBaMU OOYYCHHUSI, CITy>KAIIMMU JUTS TIpecTaBieHus nHopMmarmu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUs (IepeHOCHOH ): HOyTOYK Mapku Asusmodel/X552M — 1 .,
npoekTop Acerx113PH — 1mrt., s5kpan HacTeHHBIH — 1 WT.; YueOHO-HAMISIIHBIE TOCOOUS — 9 mIT.;
Hocka - 1 mit.; Paboune Mecta cTyneHTOB; Pabodee MecTo mpernoaBaTers.

83 2305 [TomenieHNe YKOMITJICKTOBAHO CIICIIHATU3UPOBAHHON MEOCITBIO U TEXHIIECKHMH CPEICTBAMH
00yUYeHHS, CITYKAIUMH JJIs TIPEICTABICHHUSI HHPOPMAIIUN U OCHAIIEHO KOMITHIOTEPHON TEXHUKOH €
BO3MOKHOCTBIO MOJKITIOUEHUS K ceTH «IHTepHeT» 1 00ecrieyeHneM 10CTyna B dJIEKTPOHHYIO
nHpopMannoHHo-00pazoBaTenbHyto cpeny HUMU ouckoii TAY: KommbroTepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mrt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mit.; Monurop Intel Celeron 430 — 1 mt.; KadenpansHas 6ubnmnorexa,

Cromnbl koMIbloTepHbIe — 6 T.; CToa-tymba — 5 mT.; Crynes — 16 mT.; Temarnueckue miakaTbl
—5mr.; Jlocka— 1 mr.; Paboume mecta ctyneHToB; Pabodee MecTo mpemoiaBates.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOYJIS)

1. Meromuieckne peKOMEHIAITUH IO OPTaHU3aIlH CaMOCTOSATEbHON paboThl oOydaromumxcs B HUMU JITAY [DneKTpOoHHBIN
pecype] : (BBea. B nefictBue npuka3zoM aupekropa Nel06 ot 19 urons 2015r.) / HoBouepk. uHx.-mMenuop. uH-T JJoHckor [AY .-
OnextpoH. naH.- HoBouepkacck, 2015.

2. Tlomoxxenue o Tekymel arrecranuu oodyuatoniuxcs B HUMU JIIAY [OnextponHbId pecype]| (BBEIEHO B JIEHCTBUE MPUKA30M
mupexropa Nel19 ot 14 mromnst 2015 1.) / HoBouepk. mrx.-Menuop. MH-T Jlouckoit 'AY.-Onekrpon. nan.- HoBouepkacck, 2015.-
Pexum goctyma: http://www.ngma.su - 20.08.2016.

3. TunoBsie GOPMBI TUTYIBHBIX JTHCTOB TEKCTOBOM JOKYMEHTAIIMH, BBIIOJIHACMO CTyICHTaAMH B Y4€OHOM MpOIiecce
[OnexTponnsiii pecypc] / HoBouepk. nx.-menuop. uH-T JloHckoi ['AY.-OnektpoH. nan.- Hoouepkacck, 2015.- Pexxum moctyma:
http://www.ngma.su

4. Ilonoxenue o (HoHIE OLEHOYHBIX CPEACTB [DNeKTPOHHBIH pecypc] : (mpuHATO pemrenneM YdeHoro coseta HUMU ITAY Ne3 ot
27.06.2014r) / HoBovepk. uHxk.-Menuop. uH-T JJouckoit ['AY.-DnextpoHn.nan.- HoBouepkacck, 2014.- Pexxum noctyma:
http://www.ngma.su

5. TTonoxeHue 0 MPOMEKYTOUHOH aTTECTANMH 00YJAIOIIUXCS IO IIPOrpaMMaM BBICIIET0 00pa30BaHUs [ DIEKTPOHHBIHN pecypc]
(BBeneHo B xeiictBue npuka3om aupekropa HUMU lonckoii TAY Ne3-OJf ot 18 siuBaps 2018 r.) / HoBouepk. HHX.-MEJIHOP. HH-T
Honckoii 'AY .-Onextpon. naH. - HoBouepkacck, 2018.

6. [TataumeiHa, E.B. Xumus: yaebHoe mocobue uist cTyaenToB HanpasieHus "TexaocdepHas 6e3omacHocTs" mpodus "TloxkapHas
6e3omacuocts" / E. B. ITatauisiaa, T. U. [lpoBoBo3oBa, B. B. Iamtopa ; HoBouepk.umx.-memnop. ue-T AT'AY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, V. A. XuMus:Kypc JIEKITUH U1 cTyIeHToB HanpasieHus "TexHocdepnas 6e3onacHoCTs"

/ . A. Jlyrauckas, E. B. [Iataunbiaa ; HoBouepk. nmk.-memmop. uH-T JITAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. [IpoBoBo3oBa, T.1. Xumust: 1abopaTopHbIl IPAKTHKYM AJIs CTYACHTOB Beex Hanpasnenuii / T. Y.JIpoBoBo3oga, O. O.
[anamoga, E. B. [1ataumeHa ; HoBouepk. nmxk.-menuop. HH-T JloHckoit ['AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. anamoa, O.10. Xumus [DnekrpoHHbIH pecypc] :COOpHUK 3a1ad A5l CAMOCTOSTENBHOM PabOThI CTYICHTOB (BCEX
Hanpasienuit) / O.10. [llanamosa; T.W. /IpoBoBo3oBa; HoBouepk, uux.-menuop. ue-T AI'AY. Hosouepkacck, 2018. —
http://www.ngma.su




11. TOMNOJTHEHUS U N3MEHEHMUSI B PABOYEN NPOIPAMME

B paGouyio nporpammy Ha 2022 - 2023 yuebHbiii roa BHOCATCS ClEAYIOLHE JOMOTHEHHS H H3-
MEHEHWUs - OOHOBJIEHO M aKTYa/IM3HPOBAHO COAEpXaHUe CleYIOLHX pa3fesoB W noapasaeios paboueit

NporpamMMbi:

8.3 Cospemennbie npodeccHoHanbHbIe 6a3b1 H AHPOPMALHOHHBIE CTIPABOYHBbIE CHCTEMbI

basbt panubix OO0 "lNpecc-Undbopm" (KoHcynb-
TaHT 1)

Horoeop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[lpecc-Uudopm™ (KoHcyabTanT +)

ba3bl nanubix OO0 "PernoHanbHbtii MHPOPMaLIK-
OHHbI HHAEKC LMTHPOBaHHA"

Horoeop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJIbHBIA HH()OPMALIMOHHBII HHAEKC LIUTHPO-
BaHua"

Baibl nanusix QOO Hayunas anextpoHHas 6u6-
nuoTeka

JIMUEH3HOHHBI#H JIOrOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OO0 HayuHas
3nexTpoHHas bubanoreka

Basbl panubix OO0 "I'pocc Cucrem.Hudbopmauus
W peleHun”

Kontpakt Ne KPJ-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uudopmaums 1 penenns”

Ilepeyens noropopoB IbC o6pa3zoBaTennsHol oprann3anun ra 2022-2023 yu. roa

Yuebubiii Cpok neiicTBHA A0KY-
HaumenoBaHue 10KyMeHTa ¢ yKa3aHHeM PeKBH3HTOB
roa MeHTa
Horosop Ne 501-01\20 06 oka3aHHH HHOOPMALMOHHBIX YCIYT
2022/2023 | MO MPENOCTaBNEHHIO A0CTYNa K 6a30Boii koekuuu «3bC ¢20.01.2020 r. no
VYHusepcutetrckas 6ubnuoreka onnaiin» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HekcMeauna»
Jorosop Ne p08/11 Ha okazaHue yciyr no NpeaoCTaBlIEHHIO
JOCTyNa K 3MeKTPOHHbIM u3faHuam ot 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. no
2022/2023 i
«H3patenscrso JlaHb» Pa3melneHne BHYTPHBY30BCKOM nHTEpa- 31.12.2025r.
Typsl JJonI'AY Ha nnatdopme 35C JlaHb
Jorosop Ne COb NeHB-171 no pa3sMelleHHIO Npou3BeAEHHH 1 ¢ 18.12.2019 r. no
npeaocTraeieHHIo nocTyna k pasaenam 3bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r.¢ OO0 «3bC Jlanb» ¢ nocneayoLlei npo-
Jon.cornawesnue ot 24.06.2021 k Jlor NeC3B NeHB-171 ot JIOHrauuen
18.12.2019 . ¢ OO0 «3BC JlaHb»
2022/2023 ¢29.10.2019 r. no
Jorosop Ne 11 oka3aHus ycnyr OAHOCTOPOHHEro AOCTYMNA K pe-
S 28.10.2020 r.
cypcam HayuHo-TexHHueckoi 6ubnuorexn «PI'Y Hedtu u rasa ¢ o ATIBILEH H00-
(HHUY) umenn U.M. I'ybkuna» ot 29.10.2019 r. (Hedrerazosoe AYIoLueH Tip
JIOHrauueH
neno)
2022/2023 ¢ 27.04.2018 r. no
Horosop Ne 48-n1 Ha nepenady NPOU3BEAEHHA HAYKH H HEHC-
OKOHYAHHA HEHUCKITIO-
KIIOYUTENBLHBIX MPaB Ha €ro vcnonb3osaHuH ot 27.04.2018 r. ¢ M Aean ndafia
®TBHY «PocHUHITM» O
NpoH3BeeHHE
2022/2023 | Jorosop Ne 1310 ot 02.12.21 na okasanHe ycayr no npenoc-
TaBJIEHHIO IOCTYMNA K SJIEKTPOHHBIM H3J3aHURM KOJIJIEK- ¢ 14.12.2021 r. no
umii: «Berepunapus u cenbckoe x03aicTBO - U3natenectso 13.12.2026 .
Jlanby
2022/2023 | Horosop Ne 1311 ot 02.12.21 Ha okasaHHe ycCiyr 1o npeaoc-
TaBJIEHHIO HOCTYNA K 3JIEKTPOHHBIM W3JaHHAM KOJUIEKUHH: ¢ 14.12.2021 r. no
«DKOHOMHMKA U MeHemkMeHT — M3matenbctBo JauikoB 1 K» ¢ 13.12.2026 .
000 «3BbC JlaHb»
2022/2023 | Horosop Ne 2-22 or 18.02.2022 r. ¢ OO0 «H3aarenscTBO
Jlanb» Ha OkazaHHe yCNyr Mo NPe/I0CTaBIICHHIO 10CTYNa K ©20.02.2022 1. 1o
9/IEKTPOHHBIM U3JaHUAM Konekuuit: «JlecHoe xo3sHcTBO M
19.02.2023 r.
necoutxeHepHoe aeno — Mapnarensctea Jlans» 3BC Jlanb 1
OTAENbHO Hab KHHI W3 APYTHX pa3/IeiioB.




8.5 Iepeuens HHGPOPMAIHOHHBLIX TEXHOJIOFHH H MpoOrpaMmMHOro obecnevyenus, HCMOb3ye-
MBIX HPH OCyIecTB/IeHHH 00pa30BaTe/IbLHOrO npouecca

IlepeyeHsb JHUEH3HOHHOIO NPOrPaMMHOro
obecneyenus

PexBH3NTDI NOATBEPAKIAOINEr0 I0OKYMEHTA

[IporpaMMHas cHcTeMa it OOHapyXKeHHs TeK-
CTOBbIX 3aUMCTBOBaHHH B y4eOHbIX U HayuHBIX
paboTtax «AHTHnnaruar. BY3» (uHTepHer-
BEpCHA);

Mouayns «I1porpamMMHbIii KOMIAEKC NOUCKa
TEKCTOBbIX 3aHMCTBOBaHHH B OTKPbITBIX HCTOY-
HHMKaX CETH HHTEPHET»

JInuensnonusii aorosop Ne 4501 ot 13.12.2021 r.
AQO «Antunnarnar (¢ 13.12.2021 r. no 13.12.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
stonal; MS Windows Server; MS Project Expert
2010 Professional)

Cy6amuensuonnbiit norosop Ne0312 or 29.12.2021 r.
AO «CodrJlaiin Tpeia»

JlononHeHNs U U3MeHeHMs paccMOTpeHbI Ha sacefaHuH kadeapbl «16» despans 2022 r., npotokon Ne 6

A
BHeceHHbIE JOMONHEHHS H H3MEHEHHUS YTBEpPXKAALO: W7 » AT 20221, 4

7
Jlexau dakynbTtera /4

®enopsax A.B.
[‘/ rd (noanuce) (D.U.0.)




11. JOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pabouyro nporpammy Ha 2023 - 2024 yuyeOHBIN TOA BHOCATCS W3MCHCHUS - OOHOBJICHO U
aKTyaJIM3UPOBAHO CO/ICPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPAa3/IENoB paboUeil MporpaMMBI:

8. YUYEBHO-METOJUYECKOE M HWH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

AKTyanbHOE

y4e0HO-METOIMIECKOE oOecrieueHue

JAOCTYIIHO

10 CCBIIIKE:

https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

8.3 CoBpemeHHbIe npodecCHOHATBHBIE 0a3b1 1 HHPOPMAIMOHHbIE CTIPABOYHBIE CHCTEMBI

bazer manuaeix OO0 "IIpecc-Uudopm"
(KoncynpTaHT +)

Horosop Ne 01674/6484 ot 01.02.2023 OOO
"ITpecc-Undopm" (KorcynbTanT +)

ba3wl nanueix OO0 "PernoHaabHbIN
WH()OPMAITMOHHBIN HHACKC ITUTHPOBAHUSA"

LUTUPOBAHUS"

Horosop Ne HK 2924 ot 14.02.2023 OO0
"PernoHabHBIN HHG)OPMAITMOHHBIN HHIICKC

bassl ganapix OOO HayuHnas snekTpoHHas
6ubmmoTexa

JInieH3uOHHEIN

AJIEKTPOHHAsI OMOIHOTEeKa

JIOTOBOP
13947/18016/2022 ot 10.10.2022 OOO Hayunas

Ne SIO-

Ilepedens norosopos IBC odpa3zoBatenbHoil opranuzanuu Ha 2023-2024 yu. roa

Y4eOHbIi Cpok neiicTBusA
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMEeM PeKBU3UTOB
roj JOKYMEHTA
Horosop Ne 501-01\20 06 oka3aHny HHPOPMAIIMOHHBIX YCIYT IO
202312024 | MPENIOCTABICHHIO I0CTYTIA K 6a3zoBoit komekun «bC C 20.01.2020r.
YHuBepcureTckas 6ubnmoreka onnaita» ot 22.01.2020r. ¢ OO0 1n019.01.2026
«HexkcMenuay»
2023\2024 | Jorosop Ne p08/11 Ha oka3aHue yciayr 1o NpeJoCTaBICHHUIO JOCTYNA K
anekTpoHHbIM u3gaHusM ot 30.11.2017 r. ¢ OO0 «M3narenscTBO ¢ 30.11.2017 r. mo
Jlanb» Pa3zmerienrne BHyTpUBY30BCKO# uTepatypsl JoHI'AY Ha 31.12.2025 r.
wiatdopme IbC Jlanp
2023\2024 | Jorosop Ne COb NeHB-171 no pa3zmerieHuto mpou3BeIeHHNA U C 18.12.2019 no
npegocTaBieHuio goctyna K paszaenam 9bC COb ot 18.12.2019 1. ¢ 31.12.2022
000 «3BC Jlaup» C TIOCIIeqyIoIei
Hom.cornamenue ot 24.06.2021 x Jor NeC3b NeHB-171 ot MpOJIOHrauuen
18.12.2019 . ¢ OO0 «9BC Jlanp»
2023\2024 €29.10.2019

JloroBop Ne 11 okazanus yciyr 0JJHOCTOPOHHETO JOCTyIa K pecypcam
Hay4HO-TexHIUeckor onomuotekn «PT'Y Hedtu u raza (HUY) umenn
.M. I'yoxunHa» ot 29.10.2019 r. (HedTerazosoe aemo)

1m028.10.2020
C TocJIe Ty oIen
MpOJIOHTaluen

2023\2024 € 27.04.2018r. 1o
Jorosop Ne 48-1 Ha mepegady NpoOU3BENCHNAS HAYKA U OKOHYAHUS
HEUCKJIIOYMTENBHBIX IIPaB Ha €ro Ucnoib30BaHuu ot 27.04.2018 r. ¢ HEHCKIIFOYUTEIbHBIX
OI'BHY «PocHUUIIM» IpaB Ha

IIPOU3BEJICHUE

2023\2024 | Jorosop Ne 1310 ot 02.12.21 Ha okazaHHe yCIyT N0 NPEIOCTABICHUIO C 14.12.2021 1o
JIOCTYIIA K 3JIEKTPOHHBIM U3JaHUsM KOJUIEKIM: «BeTeprHapus u 1 3' 1 2 2026
CENbCKOE X034UCTBO - M3narenscTBo JIaHb» o

2023\2024 | Jorosop Ne 1311 ot 02.12.21 Ha oka3aHuE yCIYT IO
MPEJOCTABIEHUIO JOCTYIIA K 3JICKTPOHHBIM U3JJaHUSIM KOJUIEKIIUU: C 14.12.2021 no
«IKOHOMHKA B MeHEeKMEHT — MzmarenbcTBo Jlamkos u K» ¢ OO0 13.12.2026
«39BC Jlanb»

Horosop 01/02 ot 01.02.2023 r. ¢ OO0 «M3narenscTBo JlaHb» Ha ©20.02.2023 r. 110

2023\2024 | oxka3aHue YCIIyT IO MPEIOCTABICHHUIO IOCTYIA K 3JICKTPOHHBIM

W3IaHUSIM KOJIJIEKIUU: «JIecHoe X034iCTBO U JIECOMHXEHEPHOE JIETIO

19.02.2024 r.



https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

— WzparensctBa Jlans» ObC Jlanb 1 0TIeNbHO HA6 KHUT U3 APYTUX
pa3zesos.

8.5 Ilepeyenr MHGOPMANMOHHBIX TEXHOJOTMH M NPOrpaMMHOro odecreveHus,
HCIOJIb3YEeMbIX IIPU 0CYLIECTBJICHHH 00pPa30BaTEIbHOIO0 MpoLecca

IlepeyeHb JHIIEH3HOHHOTO MPOTPAMMHOT0
PexBU3NTHI NOATBEPKIAIOIIET0 TOKYMEHTA

o0ecnedyeHns
[TporpaMMHas cuctema [yt OOHapyKESHUS JIunensnonnsii gorosop Ne 6482 ot 28.02.2023
TEKCTOBBIX 3aIMCTBOBAHUI B YI€OHBIX H r..AO «AHTHILIaruaT

Hay4YHBIX paboTax «AHTHILIaruat. BY3»
(uHTEpHET-BEpCHS);

Mogyns «IIporpaMMHBII KOMIUIEKC IIOUCKA
TEKCTOBBIX 3aMMCTBOBAaHHUN B OTKPBITHIX
MCTOYHUKAX CETH MHTEPHET

Buecennble JONOTHEHU U M3MEHEH A YTBEPKIA0: «26» ampens 2023 r.

Denopsaua A.B.
(@.11.0.)

JlekaH (akynpTeTa




11. TONMOJIHEHWSA 1 U3BMEHEHUS B PABOYEHN ITPOT'PAMME

B pabouyro nporpammy Ha 2024 - 2025 yueOHBIN TOA BHOCATCS W3MEHCHUS - OOHOBJICHO U
aKTyaJIM3UPOBAHO CO/ICPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPAa3/IENoB paboUeil MporpaMMBI:

7. ®OHJI OHLHEHOYHBIX CPEACTB JIJs KOHTPOJISI YCIHEBAEMOCTHU H
IMPOBEJIEHUSI TIPOMEXYTOYHOH ATTECTAIIMM OBYYAIOIIUXCS 11O
JUCHUIIVIMHE

JIisi KOHTpOJIE yCIEBAa€MOCTH U PEe3yJbTAaTOB OCBOCHUS TUCHHUILIUHBI ¢ 2024-2025
yueOHOro rojia UCHOIb3yeTCs 0aIbHO-PEUTHHTOBas cucTema coryacHo [lonoxeHuro o Tekyen

artecranuu obyuatomuxes Ne 45-OJ] ot 15 mas 2024r.

8. VUEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
JTACIHATITAHBI

AKTyanbHOE

y4eOHO-MeToIueckoe  obecreyeHue

JIOCTYITHO

1o CCBIJIKE:

https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

8.3 CoBpemennble npogeccuoHaIbHbIe 0a3bl H HHPOPMANIMOHHBbIE CIPABOYHbIE CHCTEMBI

basbr nanaeix OO0 "Ilpecc-Uudopm"
(Koncynprant +)

Horoeop Ne 01674/9204 ot 19.01.2024
000 "TIpecc-Uudopm" (KoHcynbraHT +)

baza manasix OOO "H3narensctBo Jlanp"

00O "UznarensctBo Jlann"

Horosop Ne 117 ot 09.02.2024

IIepeuyensb noropopos IBC oOpa3zoBaTenbHOl opranuzanuu Ha 2024-2025 yu. roa

YueOHbIii Cpoxk aeiicTBus
HaumeHoBaHue 10KYMEHTA ¢ YKa3aHHMEM PEKBU3HUTOB
roj JOKYMEHTA
Horosop Ne 501-01\20 06 oxazannu HHHOPMAIMOHHBIX YCIYT IO

202412025 | MPEAOCTABIICHHIO JIOCTYyTIA K 6a30Boit koymekuu «3bC C 20.01.2020 .
YHuBepcureTckas 6ubimoreka onnaita» ot 22.01.2020r. ¢ OO0 1019.01.2026
«HexkcMenua»

2024\2025 | Jorosop Ne p08/11 Ha oka3aHue YCIIyT 1O MPEAOCTABICHUIO
JIOCTYyTIA K 3JeKTpoHHBIM m3aanusM ot 30.11.2017 r. ¢ OO0 ¢ 30.11.2017 r. mo
«3natenbctBo Jlanpy» Pa3menienne BHyTPUBY30BCKON JIUTEPATYPhI 31.12.2025 r.
Joul’AY na mnardopme IbC Jlanp

2024\2025 | Horoop Ne COB NeHB-171 1o pa3MelieHuto Mpou3BeeHui 1 C 18.12.2019 mo
npeaocrapieHuto gocryna k pagenam 9bC C3b ot 18.12.2019 1. ¢ 31.12.2022
000 «OBC Jlaub» ¢ mocJeayromein
Hom.cormamenwne ot 24.06.2021 x Jor NeCOb NeHB-171 ot MIPOJIOHT AITHEH
18.12.2019 . ¢ OO0 «3bC Jlaup»

2024\2025 ¢29.10.2019 mno

JloroBop Ne 11 okazanust yCIIyT OJTHOCTOPOHHETO TOCTYTIA K

pecypcaM HaydyHO-TexHu4eckor oubmmoteku «PI'Y HedTu n raza 28.10.2020 N

(HIY) umenn U.M. ['yoxuna» ot 29.10.2019 r. (Hedrerazosoe ¢ HOCICAYIONIEH
MPOJIOHTaIuen

11e1o)

2024\2025 ¢ 27.04.2018r. oo
Jorosop Ne 48-11 Ha mepegady NpoOU3BENCHAS HAYKH U OKOHYAHWS
HEUCKIIIOUUTEIBHBIX IIPAB HA €r0 UCMONb30BaHUU OT 27.04.2018 1. ¢ | HEUCKITIOUUTEIBHBIX
OI'BHY «PocHUUIIM» paB Ha

MIPOU3BEIICHUE

2024\2025 | Jorosop Ne 1310 ot 02.12.21 Ha oka3aHHE yCIyT 10
IIPEAOCTABIEHUIO JOCTYIA K JIEKTPOHHBIM M31AHUAM C 14.12.2021 no
KOJUTEKITHH : « BeTeprHApHS 1 CEIBCKOE XO3IUCTBO - M31aTenbcTBO 13.12.2026
Jlanp»
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2024\2025 | Jorosop Ne 1311 ot 02.12.21 Ha oka3aHHe yCIIyT 110

MIPEIOCTABIICHUIO JOCTYIA K DJICKTPOHHBIM M3TaHHSIM KOJIJICKITHH C 14.12.2021 no
«IKOHOMHKA B MeHeHKMEHT — MznarenbcTBo Jamkos u K» ¢ OO0 13.12.2026
«OBC Jlanby»

2024\2025 | HoroBop Ne 117 ot 09.02.2024 . ¢ OO0 «M3gatenbcrBo Jlaney Ha
OKa3aHHUe YCIYT MO MPENOCTaBICHUIO JOCTYyNA K JIEKTPOHHBIM
W3aHUsAM KOJUIEKIUU: «JIecHOe X0351CTBO U JIECOMHKEHEPHOE
neno — M3narensctBa Jlanny OBC JIaHb ¥ OTAEIBHO HAO KHUT U3

JIPYTHX pa3JIeoB

C 20.02.2024 no
19.02.2025

8.5 Ilepeyenr HHGpOPMALMOHHBIX

TeXHOJOTHA M NPOrpaMMHOro odecmeveHusl,

HCMOJIb3YEMBbIX IIPH OCYLIE€CTBJICHUH oﬁpasosaTenbﬂoro nmpoimecca

IlepeyeHpb THIEH3HOHHOI'O POTPAMMHOIQ
odecreueHns

PexBH3UTHI MOATBEPKIAIOIIETO JOKYMEHTA

ITporpaMMHas cuctema Juid OOHapyKEeHUS
TEKCTOBBIX 3aMMCTBOBAHHUN B Y4€OHBIX 1
Hay4yHBIX paboTax «AHTHILIaruar. BY3»
(MHTEpHET-BEPCHS);

Mogynp «IIporpaMMHBIIl KOMIUIEKC TOUCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITBHIX
VCTOYHHUKAX CETH HHTEPHET»

JInuensuonnsiil norosop Ne 8047 ot 30.01.2024 r..
AO «AnTHIIarUaT»

AdobeAcrobatReader DC

JInueH3nOHHBIN 10rOBOp Ha MPOrpaMMHOE
obecrieueHre sl IEPCOHANBHBIX KOMIIBIOTEPOB
Platform Clients PC_ WWEULA-ru RU-
20150407 1357 AdobeSystemsIncorporated
(6eccpouHo).

BHeceHHbIE JONOTHEHHS U H3MEHEHYA YTBEPKIAK0: «26» uroHa 2024 r.

JlexaH ¢akyibrera

Denopsau A.B.

(®.J.0.)
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