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

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas paboTa

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

Bun 3anaruit vI | PII Hroro
Jlexunn 6 6 6 6
JlabopatopHbie 6 6 6 6
[paxruyeckue 4
Uroro ayn. 16 (16 |16 |16
KonrakrHas pabora |16 [16 |16 |16
Cawm. pabora 119 (119 | 119 | 119
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 144 | 144 | 144

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

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

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBanus K NpeABaAPUTEIbHOH OAT0TOBKE 00y4aI0LIerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucuuminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOUH JUCHHUILIMHBI (MOAYJIs1) HEO0OX0AMMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

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

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

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

4. KOMIIETEHIIH OBYYAIOIIET OCSI, D°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-2 : Cnioco0eH NPUHUMATH Y4aCTHE B HAYYHO-HCCJIE0BATeIbCKOM NeATeJIbHOCTH HA OCHOBE HCII0/Ib30BaAHUS
€CTeCTBEHHOHAYYHBIX U TEXHHYECKHX HAYK, YUeTa TPeGOBaHMIi IK0JIOrHYeCKOil H MPOU3BOJACTBEHHOM (0€30MaACHOCTH;

OIIK-2.1 : 3HaeT OCHOBHBIC IMOJXOBI K 00CCIICYCHUIO SKOJIOTHYCCKON U IPOU3BOACTBEHHOH 0€30I1aCHOCTH 0OBEKTOB
pUpo000yCTPOHCTBA U BOAOIOIH30BAHUS, PABOBYI0 U HOPMATHBHO-TEXHUIECKYIO JOKYMEHTAIIUIO TIPH OCYIIIECTBICHUT
HAYYHO-HCCIIEIOBATEIECKON ICSATEIIEHOCTH

OIIK-2.2 : YMmeer pemaTh cTaHiapTHhIE IpodeccroHanbHbIe 3aa4u B 00J1acTH NPUPO1000yCTPOHCTBA M BOJJONIOIB30BaHUS Ha
OCHOBE HCIOJIb30BaHUS €CTECTBEHHOHAYYHBIX U TEXHMUYECKIX HAYK, Y4€Ta TpeOOBaHUH HKOJIOTHIECKOH U ITPOU3BOICTBEHHOM
6e30macHoCTH

OIIK-2.3 : BiiageeT HaBbIKaMH BBIOOpA METOIOB 1/HITH CPEACTB 00ECIICUEeHUS
9KOJIOTHYECKOH U IPOU3BOACTBEHHON 0€3011aCHOCTH B 00J1aCTH MPUPO1000yCTPOHCTBA U BOJJOIIOIB30BaHUS




IIK-13 : CnocoGeH ucnoab30BaTh OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JMCHUILIUH, METOAbl MATEMATHYECKOI0 aHAIU3a
W MOJIeJIHPOBAHHUS, TEOPETHYECKOT0 M IKCIEPHUMEHTAIBHOI0 UCCJIEIOBAHNS NPU PeIIEHHH MPOo(hecCHOHATBLHBIX 32124

ITK-13.1 : 3HaeT OCHOBHBIE MPUHIMIIBI aHAM3a CHCTEM IPUPOJO000YCTPOHCTBA U BOAOIIOIB30BAHUS

[1K-13.2 : YMeerT BBINOIHATH CTATUCTUYECKYIO 00PadOTKY Pe3yJIbTaToOB AKCIIEPUMEHTOB

IIK-13.3 : BiazeeT OmbpITOM UCIOJIB30BAaHHE HAYYHBIX 3HAHUH JUIsl PEIICHHUS KOHKPETHBIX 3a/1a4 B 001aCTH
PHUPOI000yCTPONCTBA U BOAONOIH30BAHUS

IK-15 : Cnoco6HOCT, NPHHAMATH YYaCcTHE B HAYYHO-HCCJIEI0BATEIbCKHX Pa3padoTKax Mo npo¢uiIo moAroToBKH:
CHCTEMATH3MPOBATH HH(OPMALMIO 0 TeMe HCCIeJOBAHMIA, MPUHUMATH YYACTHE B IKCNIEPUMEHTAX, 00padaThIBaTh JaHHbIE

[IK-15.1 : 3HaeT OCHOBHBIE MOHATHUS HAyYHBIX UCCIEIOBAHUN H METOAOIOTHH, ITAIBI TPOBEICHUS HAyIHBIX UCCIICIOBAHNI

[IK-15.2 : YMeet BIOMpATh U peaIn30BbIBATE METOABI BECHNS HAYYHBIX HCCIIEAOBAHHUNA B TIPO(ECCHOHANBEHONW 001acTH,
aHAIM3HPOBATh U 0000IIATE Pe3yJIbTAaThl UCCIIEI0BAHUI, JOBOJUTH UX A0 NPAKTHYECKON peann3anuu

[IK-15.3 : Brageer HaBbIKaMu 00pabOTKH, aHANH3a U 0000IICHHUS Pe3yIbTaTOB UCCIIEIOBAHNUS

ITIK-6 : Crioco0eH noaroraBjinBaTh NPOCKTHYIO JOKYMEHTALIMIO 110 JUHUHU OYUCTKH BOJbI COOPY:KEHHIl 04YMCTKH CTOYHBIX
B0/, IPOEKTHYIO JOKYMEHTAINIO 10 JIMHUH 00pPa00TKH 0CaaKa COOPY:KeHUH 0YHCTKH CTOYHBIX BOJ

[IK-6.1 : 3HaeT cBeAeHUs O MaTepraIax TPyOOIPOBOIOB M KOJIOIIECB, CIIOCOOBI MX 3al[UTHI OT arPECCUBHOTO BO3JICHCTBUS
TPYHTOB U TPYHTOBBIX BOJ], COBPEMCHHBIC TEXHHYCCKUE W TCXHOJIOTHUCCKHUE PEIICHHUS CO3JJaHUS COOPYKCHHII OUYUCTKU CTOUHBIX
BOJI

IIK-6.2 : 3HaeT CBOMCTBA U COCTAB CTOYHEIX BOJ, CIIOCOOBI ¥ BU/IEI OUUCTKUA CTOYHBIX BOJT

I1K-6.3 : YMeet pa3pabarbiBaTh KOHIIENITYaJIbHBIE JOKYMEHTHI 10 IPOSKTUPOBAHUIO TMHUHM OYUCTKU BOJBI COOPYKEHUH OYMCTKA
CTOYHBIX BOJI, BBISBIIATH U aHAJIU3UPOBATH MPEUMYIIECTBA U HEOCTATKU BAPUAHTOB MPOEKTHBIX PEIICHHUH, OLIEHUBATh PUCKH,
CBSI3aHHBIE C peanu3alyeil IpoeKTa

TIK-6.4 : YMeeT BEIIOIHATH HGO6XOZ[I/IMI)I€ PpacyeThl, NOATBCPIKAAIOIINE TTOKA3aTC/IN, YCTAHOBJICHHBIC TCXHUYCCKUM 3aJIaHHUEM,
pa3pa6aTI>IBaTI> IMPOCKTHYIO JOKYMCHTAlUI0, B TOM YUCJIC MMOSACHUTCIIbHYIO 3aITUCKY

[IK-6.5 : BnaneeT HaBBIKaMH BBISIBIICHHS BAPHAHTOB BO3MOXKHBIX TEXHHUECKUX PELICHNUH, IPHHLIUIIOB AEUCTBUH U KOMIIOHOBOK
JIMHUH OYUCTKHU BOJBI, BBIMIOJIHEHHSI CPABHUTENILHON OLIEHKH TEXHUYECKUX PEIICHUI U BApHAHTOB OCHOBHOTO 000PYAOBaHUSA
JINHUYU OYUCTKU BOJBI

[1K-6.6 : BnaneeT HaBBIKaMH pa3pabOTKU MPOCKTHBIX pEIIeHU ], 00eCTIeYNBAIONIINX ITOKA3aTeIN 3aJaHHON
MMPOU3BOAUTCIIBHOCTU, HAJIC)KKHOCTHU, YCTAHOBJICHHBIC TCXHUYCCKUM 3aJIaHUEM U MPECAUICCTBYIOIUMU CTATUAMU pa3pa60TI<1/I, B
TOM YHCJIE MTOSCHUTEIIBHOM 3alIUCKOU

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. [pumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Pazpnen 1. 1. OcHOBHBIE 3aKOHBI
XHUMHH.
1.1 OnpeneneHue SKBUBAJICHTHOM 1 2 OIIK-2.1 JI1.1 J11.2 0
Macchl MeTalia 1o 00beMy OIIK-2.2 JI1.3J11.4
BbIZIeNMBLIETOCs Bogopoa /J1ab/ OIIK-2.3 IIK- JI1.5J12.1
6.1 [IK-6.2 J2.2J12.3
[TK-6.3 I1K- J12.4

6.4 TIK-6.5 JI2.5J13.1
ITK-6.6 I1K- JI3.2J13.3
13.1 TIK-13.2 91
TIK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

Paznen 2. 2. CTpoeHue aToma.
Ilepuoauyeckasi cucrema
ssemenToB JI.U. MeHnpaesneeBa.




2.1 Crpoenue aroma. CoBpeMeHHast 2 OIIK-2.1 J1.1J11.2
MO/IEJIb COCTOSIHHSI SJICKTPOHA B OIIK-2.2 JI1.3J11.4
aToMe. DJIEKTPOHHbBIE 000JIOUKH B OIIK-2.3 TIK- JI1.5J12.1
atome. KBaHTOBBIE HHCTA. 6.1 I1K-6.2 JI2.2J12.3
Hpunnun [Haymu. [MpaBuno XyHna. [K-6.3 TIK- 2.4
ITepuomuueckuii 3axon JI.1. 6.4 TIK-6.5 JI2.5J13.1
Memnneneesa B cBeTeE I1K-6.6 IIK- JI3.2J13.3
COBPEMEHHOU TEOpUU CTPOCHHUS 13.1 TIK-13.2 21
aToma. I1K-13.3 TIK-

/J1ex/ 15.1 TIK-15.2
IK-15.3

2.2 Crpoenue aroma.llepuoanueckas 1 OIIK-2.1 JI.1J11.2
cuctema snemenToB J[. 1. OIIK-2.2 JI1.3J11.4
Menpeneesa. OIIK-2.3 TIK- JI1.5J12.1
Mp/ 6.1 TIK-6.2 J12.2J12.3

I1K-6.3 IIK- 2.4
6.4 TIK-6.5 J12.5J13.1
ITK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 21
IIK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

2.3 M3yuyeHne TeopeTuuecKkoro 10 OIIK-2.1 JI1.1JI1.2
MaTepuaa, MoJroToBKa K OIlIK-2.2 JI1.3J11.4
MIPaKTHYECKAM U J1abOpaToOpHBIM OIIK-2.3 TIK- JI1.5J12.1
paboram. Pemenue 3amad. 6.1 T1K-6.2 J2.2J12.3
Beinonnenue KOHTPOJILHOU ITK-6.3 TIK- 2.4
pabotel. OdopmiieHHE OTYETa 110 6.4 TIK-6.5 JI2.5J13.1
n1abopaTOpPHBIM paboOTaM. ITK-6.6 TIK- JI3.2J13.3
IToaroroBka K UTOTOBOMY 13.1 TIK-13.2
xouTpon. /Cp/ IIK-13.3 TIK-

15.1 TIK-15.2
IK-15.3
Pazgea 3. 3.Xumnueckasi CBSI3b U
CTpPOeHHE MOJIEKYJIL.

3.1 XuUMHUYECKAsI CBSI3b M CTPOCHHUE 2 OIIK-2.1 JIT.1JI1.2
MOJIEKY L. OIlK-2.2 JI1.3J11.4
Turer XUMUYIECKON OIIK-2.3 TIK- JI1.5J12.1

CBSI3H: KOBaJIEHTHAs, 6.1 IIK-6.2 JI2.2 J12.3
WOHHAs, BOJIOPOJIHAS, I1K-6.3 TIK- J12.4
MeTajundeckas. CtpoeHue 6.4 IIK-6.5 JI2.5J13.1
MoJIeKyJl. Bnusinue tuna ITK-6.6 ITK- JI3.2J13.3
XUMHUYECKOH CBSA3H Ha 13.1 TIK-13.2 21
CBOMCTBA BEIIECTB. ITK-13.3 TIK-
/JTex/ 15.1 TIK-15.2

IK-15.3
3.2 XuMHuecKas CBSI3b U CTPOCHUE 1 OIlK-2.1 JIT.1JI1.2
mouekyn. /TIp/ OIIK-2.2 JI1.3J11.4

OIIK-2.3TIK- | JI1.5J12.1
6.1 TIK-6.2 J12.2712.3
I1K-6.3 T1K- 2.4
6.4 I1K-6.5 JI2.5J13.1
ITK-6.6 TIK- JI3.2J13.3

13.1 TIK-13.2 31

ITK-13.3 TIK-

15.1 TIK-15.2

IK-15.3




33 H3ydenue TeopeTudeckoro 10 OIIK-2.1 J1.1J11.2
Marepuaa, moAroToBka K OIIK-2.2 JI1.3J11.4
MIPAaKTHIECKAM U TabOPaTOPHBIM OIIK-2.3TIK- | JI1.5J12.1
paboram. Pemenne 3agau. 6.1 IIK-6.2 JI2.2J12.3
Brinonnenue pacyeTHo- [K-6.3 TIK- 2.4
rpaduueckoil paboThI. 6.4 TIK-6.5 JI2.5713.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBIM paboTaM. 13.1 TIK-13.2 31
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOmo. /Cp/ 15.1 [IK-15.2

IK-15.3
Paznen 4. 4.9Hepreruka
XHMHYECKUX MPOIEeCCOoB.

4.1 M3yueHne TeopeTHaecKoro 10 OIIK-2.1 JIT.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAaKTUIECKUM U Ta0OPaTOPHBIM OIIK-2.3IIK- | JI1.5J12.1
pabotam. Pemienue 3agau. 6.1 I[1K-6.2 J12.2 J12.3
Brimonnenue pacyeTHo- ITK-6.3 T1K- J12.4
rpaduueckoil paboTEI. 6.4 TIK-6.5 JI2.5713.1
Odopmnenue oTuera 1o ITK-6.6 ITK- JI3.2J13.3
71a00paTOPHBIM PabOTaM. 13.1 TIK-13.2 31
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pa3nen 5. 5. Cropoctb
XMMHYECKUX peakuuii u
XHMHUYecKoe paBHOBeCHE.

5.1 M3yueHne TeopeTuueckoro 10 OIIK-2.1 JI.1J11.2
Marepuana, moAroToBKa K OIIK-2.2 JI1.3J11.4
MIPAKTHYECKAM ¥ J1ab0OpaTOpHBIM OIIK-2.3 TIK- JI1.5J712.1
paboram. Pemenue 3amad. 6.1 T1K-6.2 J2.2J12.3
Brinonnenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduuecKkoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1abopaTOpHBEIM paboTaM. 13.1I1IK-13.2 31
[ToarotoBka K UTOTOBOMY T1IK-13.3 TIK-
koHTpoo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnean 6. 6. Bona. O0mast
XapaKTepPHCTHKA PAaCTBOPOB.

6.1 Bopga. OGmiast xapakrepucTrka 2 OIIK-2.1 JIT.1JI1.2
pacTBOpOB. OIlK-2.2 JI1.3J11.4
CriocoObI BEIpaXKEeHHsI cOCTaBa OIIK-2.3 TIK- JI1.5712.1
pacTtBOpoB. OUBNKO-XUMHUECKUE 6.1 T1IK-6.2 J2.2J12.3
CBOIICTBa pacTBOPOB ITK-6.3 T1K- J12.4

HERJIEKTPOJIUTOB u 6.4 TIK-6.5 JI2.5J13.1
JJIEKTPOIUTOB. 3akoH IK-6.6 TIK- JI3.2J13.3
Banr-T'odda u 13.1 TIK-13.2 21
Payns.(AHamu3 KOHKPETHBIX ITK-13.3 TIK-
CUTYyaIni) 15.1 TIK-15.2
PacTBOpBI 2EKTPOIUTOB. IK-15.3
DeKTpoNuTHIeCcKas

nuccormarys. Kimaccudukanms
SIIEKTPOIUTOB. TEOPHS CHITBHBIX
3JICKTPOJIUTOB. 3aKOH pa30aBiIcHUS
OcBanbaa. ['maponus conei.

/JTex/




6.2 OOmas xapakTepucTuka 1 OIIK-2.1 J1.1J11.2
pacTtBOpoB. Pacyer KoHIIEHTpaluu OIIK-2.2 JI1.3J11.4
pactBopos /IIp/ OIIK-2.3TIK- | JI1.5J12.1

6.1 [IK-6.2 J2.2J12.3
I1K-6.3 IIK- .4

6.4 I1K-6.5 J12.5J13.1
ITK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 21
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

6.3 N3ydenue TeOpeTHIECKOro 10 OIIK-2.1 JI.1J11.2
Marepuana, moAroToBka K OIIK-2.2 JI1.3J11.4
MIPAKTHYECKAM U J1abOpaToOpHBIM OIIK-2.3 TIK- JI1.5J12.1
pabotam. Pemenue 3amad. 6.1 TIK-6.2 J12.2J12.3
BrinonHenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
IloarotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnea 7. 7. PacTBopsl
JJIEKTPOJINTOB.

7.1 CBolicTBa pacTBOPOB. 1 OIIK-2.1 JIT.1JI1.2
Komnmuratueasie cBoiicTBa OIIK-2.2 JI1.3J11.4
pacTBopoB (perieHue OIIK-2.3 TIK- JI1.5J12.1
CUTYallMOHHBIX 3aJa4). 6.1 T1K-6.2 J2.2J12.3
Mp/ I1K-6.3 I1K- 2.4

6.4 I1K-6.5 JI2.5J13.1
[IK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

7.2 Peakiuu B pacTBOpax 2 OIIK-2.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIlK-2.2 JI1.3J11.4
/J1ab/ OIK-2.3TIK- | JI1.5J12.1

6.1 TIK-6.2 J12.2712.3
I1K-6.3 IIK- 2.4

6.4 I1K-6.5 J12.5J13.1
IK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

7.3 N3ydenue TeopeTHIecKoro 10 OIlK-2.1 JIT.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAKTHYECKAM ¥ Ja0OpaTOpHBIM OIIK-2.3 TIK- JI1.5712.1
pabotam. Pemenue 3anau. 6.1 IIK-6.2 J12.2 J12.3
BeinonHenue pacyeTHo- ITK-6.3 T1K- 2.4
rpaduuecKkoit paboThI. 6.4 TIK-6.5 JI2.5713.1
Odopmienne oTyera 1o I1K-6.6 IIK- JI3.2J13.3
nabopaTopHBIM paboTaMm. 13.1 TIK-13.2 21
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 IIK-15.2

IK-15.3

Paznen 8. 8. Iucnepcusbie
CHCTEMBI ¥ KOJLJIOHIHbIE
PacTBOpBI.




8.1 Peakiun oxuciienus- 2 OIIK-2.1 JI1.1J11.2
BoccTaHOBJIeHUsL. /J1ab/ OIIK-2.2 JI1.3711.4
OIIK-2.3 IIK- | JI1.5J12.1
6.1 ITK-6.2 J2.2J12.3
I1K-6.3 IIK- .4
6.4 I1K-6.5 J12.5J13.1
ITK-6.6 ITK- JI3.2J13.3
13.1 TIK-13.2 21
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

8.2 N3ydenue TeOpeTHIECKOro 10 OIIK-2.1 JI.1J11.2
Marepuana, moAroToBka K OIIK-2.2 JI1.3J11.4
MIPaKTHIECKAM U JTabOpaTOPHBIM OIIK-2.3IIK- | JI1.5J12.1
pabotam. Pemenue 3amad. 6.1 TIK-6.2 J12.2J12.3
BrinonHenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
IloarotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnen 9. 9. OxkuciauresibHO-
BOCCTAHOBHTEJILHbIE PEaAKIINM.
OCHOBBI 3J1eKTPOXUMHH.

9.1 M3yueHne TeopeTuaecKkoro 10 OIlK-2.1 JIT.1JI1.2
MaTrepuaa, oAr0TOBKa K OIIK-2.2 JI1.3J11.4
MIPAKTHYECKUM U Ja00paToOpHBIM OIIK-2.3TIK- | JI1.5J12.1
pabotam. Pemienue 3anau. 6.1 IIK-6.2 J12.2 J12.3
Beinonnenue pacueTHo- I1K-6.3 I1K- J12.4
rpadudeckoi paboTHL 6.4 IIK-6.5 JI2.5J13.1
OdopmiieHre oT4eTa 1Mo ITK-6.6 T1K- JI3.2J13.3
na00paTOPHBIM PabOTaM. 13.1 TIK-13.2 21
IToaroroBka K UTOTOBOMY TIK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pa3zpea 10. 10. KonTpoan

10.1 IToaroroBka K UTOrOBOMY 9 OIIK-2.1 JIT.1JI1.2
KOHTPOJIIO OCBOEHUS AUCLUIIINHBI OIIK-2.2 JI1.3 J11.4
B (hopme dK3amMeHa. /IDx3ameH/ OIIK-2.3TIK- | JI1.5J12.1

6.1 I1K-6.2 J12.2712.3
I1K-6.3 TIK- 2.4

6.4 IIK-6.5 JI2.5J13.1
ITK-6.6 I1K- JI3.2J13.3
13.1 TIK-13.2 31
TIK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

10.2 M3yueHne TeopeTHaecKoro 39 OIIK-2.1 JIT.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAaKTUIECKUM U Ta0OPaTOPHBIM OIIK-2.3IIK- | JI1.5J12.1
pabotam. Pemenue 3amay. 6.1 IIK-6.2 J12.2 J12.3
Boinonnenue pacueTHo- I1K-6.3 IIK- J12.4
rpaduyueckoii paboTEI. 6.4 TIK-6.5 JI2.5713.1
Odopmnenue oTuera 1o ITK-6.6 I1K- JI3.2J13.3
71a00paTOPHBIM PabOTaM. 13.1 TIK-13.2 21
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 TIK-15.2

IK-15.3

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEC BONIPOCHI U 3aJaHUS

3ANAHMA U1 KOHTPOJIBHOM PABOTBI CTY JIEHTOB
3AO4YHOU ®OPMbBI OBYUYEHU
Pabota cocTOUT U3 BOIPOCOB, OXBATHIBAIOLINX KypC JUCIUILIMHBI, U BBINOIHAETCA 10 OXHOMY U3 yKa3aHHBIX BapuaHTOB. IlepedeHn




BapUAHTOB 3aJ[aHUI KOHTPONBHOMN pabOTHI, METOIUKA €€ BBITOIHEHUS U He0OX0AUMas JINTePaTypa IMPHBEICHBI B METOUUECKIX
yKa3aHUAX JUlsl HalMCaHUs! KOHTPOoJIbHOHM paboTsl (JIyranckas, M.A. Xumus [Tekcr] : MeToj.ykas3. 110 U3y4. Kypca U BBIIL. KOHTP.
paboThl i cTyA. 3a04. Gopmel 00y4. / . A. JIyranckas, O.10. Hlanamosa, C.B. Konaparosa; HoBodepk. roc. Mmenuop. akaj., kad.
XUMHH 1 IpUKI. 3xoxorun. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuaHTa onpezaenseTcs nepBoii OykBoi damummu
CTyJIeHTa U NocieHel udpoit 3a4eTHON KHMKKU. KaXKAbIi CTYJEHT BBIOJIHIET KOHTPOJIbHYIO paboTy B COOTBETCTBUH C
BapHaHTOM 331aHMs, ONPEIEISIEMOTO 10 IBYM MOCIEIHUM IH(paM ero mudpa (HoMep CTyAeHUECKOro OuIeTa 1 3a4eTHOH
kHIKKH). Hanprmep, mmdp crymenrta 30512, T.e. mocnenane mudpst ero 12. CienoBaTensHO, CTYASHTOM JOJDKHA OBITH BHIIOTHEHA
KOHTpOJIbHas paboTa, BKIIOYAIONIas 3aa4y BapranTa 12 B rabmuie 2.

Ne Bapu-anrta Homepa 3amaHmii KOHTPOIBHOW PaOOTHI
Homepa TeM KOHTPOIBHOH PabOTHI
1 2 3 4 5 6 7 8 9 10 11

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ne Bapu-anra Homepa 3amanmii KOHTPOJIBEHOW PaOOTHI
Homepa TeM KOHTPOIBHOH pPabOTHI
1 2 3 4 5 6 7 8 9 10 11

26 7 23 49 62 81 110 127 147 165 186 193
201 221 249 262 293 304

27 1 28 44 66 83 112 131 150 169 189 200

12

12




28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

203

207
11
210

215
15
218

204
20
208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

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

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

264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263
75
269
71
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

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

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

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

127

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

142

156

144

146

147

153

148

150

154

159

151

144

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

170

174

178

164

171

175

165

169

167

179

168

163

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

186

189

183

188

182

181

187

184

188

185

190

186

182

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

196

199

192

197

191

198

193

199

194

195

196

200

192




62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

203
13
209
16
214
20
204

205
215
218
15

206
19

210

216

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

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

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

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

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

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

125

139

122

126

128

131

133

135

140

123

129

124

130

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

159

152

141

147

160

144

150

155

156

142

153

157

145

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

173

161

167

168

174

169

162

170

175

179

165

171

176

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

183

186

184

187

190

182

184

188

181

183

186

185

189

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196

192

197

195

200

193

199

194

198

192

195

191

200

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

IlepedeHsb BOIPOCOB KOHTPOIBHOM pabOThI

1. Yro Ha3BIBacTCS DKBHBAJIECHTOM deMeHTa? UTo Takoe HKBHMBajeHTHAs mMacca? DKBHUBAJIICHTHEIN 00b-eM? Paccunrars

9KBUBAJICHTHBIE MACCHI YITIEPO/a, UCXO/IS U3 COCTaBa OKCUJA U JUOKCHA YIIepoa.

2. Urto Ha3bIBaeTCA SKBUBAJICHTOM CJIOXKHOTO BemiectBa? Kak onpenensiroTcsi S5KBUBaJICHTHBIE MAcChl OK-CHI0B?

OCHOBaHHMH? BEMHCINTG SKBUBaJICHTHBIE Macchl OKcuoB amoMuHUA Al1203 u xpoma CrO3, runpokcunoB ammonuss NH4OH n
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXKHOTO BeulecTBa? Kak ompenensiorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneit?
BprauciuTh SkBHBalIeHTHBIC Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kucimotel H2S, cynbdara amomununs Al2(SO4)
3 u pocdara kamsimst Ca3(PO4)2.

4. BbIuncnInTh SKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHolt
kuciorsl HCL

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

6. BbIunCINTG aTOMHYIO MAcCy YEeThIPEXBAICHTHOIO 2JIEMEHTa, 3Has, YTO ero oxkcuj coaepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuza ABYXBaJ€HTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO MPH H.Y.
UeMy paBHBI 5KBHBAJICHTHBIE MACChl OKCU/IA, METaJlIa, aTOMHas Macca Metaa? Kakoil 3to metamn?

8. Ha pactBopenue 8,43 r meranna norpedoBanocsk 7,35 r cepHOi KUCTOTHL. ONpenenuTs 3KBHBATEHT-HYI0 MacCy MeTasuia
1 00BEM BBIIEIUBILIETOCS BOAOPOAa (YCIOBUS HOPMATIbHBIE).

9. OmnpenenuTs SKBHBAICHTHYIO Maccy M Ha3BaHUE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITEC-HAIOT M3 pacTBOpa
cepebpstHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3BaHHE JABYyXBaJleHTHOro meramia, 0,12 r KOTOPOro BBI-TECHSIOT U3 KUCIOTHI
112 M1 Booposa, U3MEPEHHOTO IPU HOPMANIBbHBIX YCIOBHUSIX.

11. [Ipu cxxuranuum 0,9 r TpexBaJeHTHOrO MeTaia rnoixy4eHo 1,7 r ero okcupga. Onpenenutb aTOMHYIO Maccy MeTajuia u
COCTaBUTH (POPMYITy €r0 OKCHJIA.

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

13. CdopmynmupoBath 3akoH ABorajapo u ero cienctBus. Kakoit o0bem 3anmMaroT 1022 MoJieKysn a30Ta MpH HOPMAaIbHBIX
ycnosusax? Kakyro Maccy UMeeT 3T0 KOJIMYECTBO a30Ta?

14. Uro takoe Moiab? CkoJIbKO Mouieit comepkurcs B 1 M3 m1000ro ra3a mpu HOPMajibHBIX YCIOBHSAX?

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

16. Macca 1 11 KpUNTOHA NIPU HOPMAJBbHBIX YCIOBUAX paBHa 3,71 r. I3 CKOIBKMX aTOMOB COCTOMT MO-JIEKyJa ra3a KpUITOHA?
17. Kaxkoit 06beM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIluuCIUTE MOJEKYIISPHBIE MacChl 3TUX ra3oB, HX
TUTOTHOCTB TI0 BOJIOPOAY U YHMCIO MOJIEKYJ B | JT KaXKJ10TO Tasa.

19. CkoJbKO a) MoJieif; 0) MOJEKyI BOXOPOAA CONEPKUTCS B 5 M3 3TOTO raza, M3MEpEHHOTO IPH HOP-MAaIbHBIX YCIOBUSX?
20. Kakoii 06beM npu HOpMaNbHBIX YCIOBHAX 3aHuMatoT: a) 0,1 mMonb okcuna azora N20; 6) 0,5 skBu-BasieHTa BOAOPOAA
H2; B) 0,3 monb okcuaa yriepona CO?

21. Kakue BemecTBa Ha3bIBAIOTCS OKcHAaMu? J[aTh KIACCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U IaTh CUCTEMATHIECKUE
Ha3BaHUSL.

22. UYro siBNsieTCsl BaXKHEHMIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpuMepsl COOTBETCTBYIO-IIUX PEAKIUNA U JaTh
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYpe.

23. Uro sABnseTcs BaKHEHININM IPU3HAKOM KUCIOTHBIX OKCHIO0B? IIpHBecTH MpUMeEphl COOTBETCTBYIO-IIUX PEAKIUM U AaTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

24. B uem ocobeHHOCTh aMpoTepHBIX OKCHI0B? Kakne n3 NpuBEIEHHBIX HMXKE OKCHAOB 00JaiaroT aM(OTepHBIMH

csoictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTh aM()OTEPHOCT COOTBET-CTBYIOMNX THIPOKCHIOB PEAKIAAME U

Ha3BaTh B3aUMOJAEHCTBYIOINE BEIIECTBA 10 CHCTEMAaTHYECKOIl HOMEHKIIAType.

25. Kakue BemecTBa Ha3pIBalOT ocHOBaHMAMHU? Hamucats GopMyIibl THAPOKCHIOB, COOTBETCTBYIOMUX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATUIECKONH HOMECHKIIATYPE.

26. C KakiMHU W3 IEePEeUYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBats ruapoxcuy kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hamucath ypaBHEHUS peakuyil 1 Ha3BaTh B3aUMOCHCTBYIOLIME BEIIECTBA IO CUCTEMATHIeCKOH HOMEHKIAType.

27. Kakue BemecTBa HasbIBaroTCs KucaoTamMu? UYTO Takoe OCHOBHOCTBH KUCHOTHI? IIpuBECTH mpUMeEpHI OHO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HanmcaTs peakiiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTH4YECKOIl HOMEHKIIATYype.

28. C kakumu u3 okcuyioB MgO, CO, Fe203, P205, ZnO moxer pearupoBaTh cepHas kuciora? Hamu-cath
COOTBETCTBYIOIIUE PEAKINH M Ha3BATh B3aMMOCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.
29. Kaxue peakuuu xapakrepHbl i KUca0T? IIpuBecTu nmpuMepsl TaKUX PEAKUUi sl a30THOM KMCIOTBI U Ha3BaTh BCE

B3aMMOJICHCTBYIOIIUE BEIIECTBA [0 CHCTEMATUYECKOH HOMEHKIIATYpeE.




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

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

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

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

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

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

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

36. Hanwmcats ypaBHeHus peakuuii obpasoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3au-MOACHCTBHS: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KHCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCHJIa U KHCJIOTHI; T) OCHOBAaHHUS U

KHCJIOTBHL.

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

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

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

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

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

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

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

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

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

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

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

a) DIEKTPOHHON (HOpMYIIOii;
0) SHEpreTHYECKIMH STUCHKAMH.

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

50. W300pa3utk pacrpeaeneHne 3JIeKTPOHOB MO KBAHTOBBIM SYCHKaM B aTOMax aproHa, Kanbiws, ¢oc-dopa.

S1. Uro Ha3bIBaeTCs HOPMAJbHBIM WM OCHOBHBIM COCTOSIHHEM aTtoMa? UTo Has3bIBaeTCs ero BO30Y)K-JEHHBIM COCTOSHHEM?
M300pa3uth pacupenencHue IEKTPOHOB M0 KBAHTOBBIM SUEiiKaM B HOpMaJIb-HOM H BO30YKJICHHOM COCTOSTHHHU CEpPBI U XJI0pa.

52. [Touemy kucnopon U GTOp MPOSIBISIOT MOCTOSIHHYIO BaJEHTHOCTh, a UX aHanord B VI u VII rpyn-nax nepuoanveckon

CHUCTEMBI C€pa U XJIOp — nepeMeHHylo? 1/1306pa31/m> pacnpeaciaCHue 3JICKTPOHOB aTOMOB 3THUX 3JICMCHTOB 110 KBAHTOBBIM s;TYeiKaM B
HOpMaJIbHOM U B036y)KI[eHHOM COCTOSHHUAX.

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

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

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

56. Kakue armeMeHTHI IepHOIMYecKOl CHCTEMBI TIPEICTABIAIOT CO00IT caMblif aKTHBHBIN METalll M Ca-MbIH aKTHBHBIIM
HeMeTan? JlaTh 0OBSICHEHUS U COCTaBUTh MOJHBIE 3JICKTPOHHbIE (POPMYIIBI 3THX 3JIe-MEHTOB.

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

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

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

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

61. Jlate oOmue mpeicTaBIeHNs 0 BOSHUKHOBEHHH XHMHUYECKOW CBS3M M €€ OCHOBHBIX XapaKTepUCTH-KaX. UTo Takoe IIHHA

cBs3M, ee 3Heprus? Uto Takoe BaneHTHbIE yIiibl? [TpuBecTH npuMepsl.
62. CdopMynupoBaTh OCHOBHBIE TIOJIOKEHHUSI MeToa BaneHTHBIX cBs3eil (BC). Onucares ¢ no3uumii Mmetoga BC ctpoenue




monekyn H2 u N2.

63. ITpuBecTH mpuMepsl MONEKYN BEILECTB, B KOTOPBIX aTOMBI COEMHSIINCH Obl KOBAJICHTHOM MOISP-HONW M HEMOSPHOM
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

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

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

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

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

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

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

71. Hanmcats ctpykryphble ¢hopmysiast HNO3, H2SO3, KMnO4. Yka3aTh CTeNEeHH OKUCICHHOCTH 3J€-MEHTOB B 3THX
COSIMHEHUX U 0XapaKTePU30BATh THUITEI XUMUYIECKHX CBSA3EH B 3THX MOJEKYJIaxX.

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

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

74. B yeM 0coOEHHOCTH TOHOPHO-aKIENTOPHOH cBsi3u? OOBSCHUTH X Ha TpUMepe oOpa3oBaHMs kKa-THoHa NH4+.

75. Kak ob6pasyercss xumudeckas cBA3b B KpucTamiax MeTamntoB? Kak 3aBucaT BaxHelmue (usnde-ckue CBOHCTBA METAIIOB
OT 0COOCHHOCTEH METAJUINYECKOH CBA3N?

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

77. Kakue Tumel xumuueckoil cBsi3u UMeIOT MecTo B Moiiekynax NH3, CO2, CI2? N300pa3uth reoMeT-puyeckoe CTpOeHHE
MOJIEKYJI ¥ CXEMBI IIEPEKPBIBAHUS SJICKTPOHHBIX 00JIAKOB.

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

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

80. Uro Takoe OTHOCHTEIbHAS IEKTPOOTPUIATEIHHOCTh 3JIEMCHTA U KaK OHA BIIMSACT HA CTENEHb MO-JIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCIL, HBr u HI nan6onee nonspua?

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

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

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

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

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

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

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

Kakast u3 3THX peaxiuii 1aeT opranu3My OoJbIIe SHEPTHH?

83. TennoBoit a(dekr peaknuu rameHuss U3BECTU

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

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

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

OnpenenuTh CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

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

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

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

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

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

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

89. Hcxonsa u3 temnoBoro 3¢dexra peakun

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

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

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

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

93. PaccunTare m3Menenue sHeprun ['m06ca B peakuusx:

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




U yKa3aTb, Kakas PEaKiys CIIocOOHa MPO-TeKaTh CaMOIPOU3BOIBHO.

94, Boranciuth  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M pearHpyro-IKUX BEIIECTB M ONPEIC/INTh, BO3MOXHA JIM 3Ta
peakmus.
95. Beraucints AG® u AS® peaxuun

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

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

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

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

[IpoTexanue kakoit U3 ITUX peaKnnii HanboIee BEPOSITHO?

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

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

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

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

98. Kakue u3 mepeyrcIeHHbIX OKCHIIOB MOTYT OBITh BOCCTAaHOBJICHBI BOJOPOIOM JI0 cBoOogHOTO Me-Taiuta mpHu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeuyrcieHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBIJIEHBI 10 cBOOOIHOrO MeTaia amomu-HueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTs CHCTEM:

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

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

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

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

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

4TOOBI IPU YMEHBIIEHUN KOHLEHTPAIUU BelecTBa A B 4 pa3a CKOpPOCTb NPSMOH peakiuy He U3MEHU-TIach?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. KonueHrpanus Be-1iectBa A paBHa 6
MoJIb/1, BemecTBa B — 5 Mons/n. KorcTanTa ckopocTr peaxiiu pasHa 0,5. BEIYHC-INTE CKOPOCTh XUMUYECKOH PEaKIiH B
HayvalbHbII MOMEHT BPEMEHH U B TOT MOMEHT, KOTJIa B peak-IIMOHHOM cMecu octanercst 50 % Bemectsa B.

105. B xakoM HampaBlIeHUM CMECTUTCS PaBHOBECUE PEaKLIUH:

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

IpU YMEHBIICHUN 00beMa B CUCTEeME B JiBa pa3a?

106. Peakiusi mporekaeT o ypaBHEHHUIO

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

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

107. Kak u3zmenurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (r), ecnu JaB-JeHUE B CUCTEME YBEJIUYUTH B 4
paza?

108. JIBe peaxtu mpu temrepatype 20 °C mpoTekaroT ¢ OJHMHAKOBOH CKOpPOCTHI0. TemmepaTypHBIi k0-3)(OHUINEHT CKOPOCTH
HepBoil peaknuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MeXIy CO00H CKO-POCTH peakiuii, eciii ux mposectu npu 60 °C?

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

110. Peaxuus mpoTekaeT MO ypaBHEHHIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r); K[k
Kakumu nsmeHeHUSIMUT JaBJICHUA, TEMIICPATYpPbl U KOHL[GHTpaHI/Iﬁ pearupyronmux BE€ICCTB MOXXHO CMC-CTUTh €€ PABHOBECHUEC

BIIPaBO?
111. Kakoe cocTosiHue cHCTeMbI Ha3bIBAETCsl XUMUUECKUM paBHOBecreM? IlepeuncinTh MpU3HAKH HC-THHHOTO XUMHYECKOTO
paBHOBeCHS.
112. UTto Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BhIpa)keHHsI KOHCTAHT PaBHOBECHS PEAKLUIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (t) [1 MgO (1) + CO2 (1); FeO (1) +
CO (r) (1 Fe (1) + CO2 (T).
113. Kak moBnusieT MOBBIIICHAE TEMIICPaTyphbl U JIaBJICHUS Ha PaBHOBECHE CIICAYIONIMX OOpPATUMBIX PEAKIIHIA:
N204 (r) [J 2NO2 (1), = +184,6 xlx
2CO (1) [1 CO2 (1) + C (1), =-172,5 xJIx
CO (1) + H20 (1) [0 CO2 () + H2 (1), = -41,2 xllx
114. Kak moBmnusieT TOBBIIICHAE TEMIIEpaTyphl U IABJICHUS Ha PaBHOBECHE CICAYIONIMX OOPATUMBIX PEAKIIHIA:
C (1) + CO2 (1) [1 2CO (1), = +172,5 xllx
2H2 (r) + O2 (r) 11 2H20 (1), = -483,6 x/lx
N2 (r) +O2 (r) [1 2NO (r), = 180 xx
115. B kakux W3 nmpuBeNEHHBIX HIKE PEaKUUi M3MEHEHHUE JaBJICHUS HE BBHI30BET CMEIIEHHS PAaBHOBECHS U MoueMy?

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

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

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

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

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




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

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

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

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

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

118. Peakiust mpoTekaeT 1Mo ypaBHEHUIO:

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

V3MeHeHneM KaKkuX IapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 00pa3oBaHmsi ok-cuna cepsl (VI)?

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

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

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

120. Kaxumu n3mMeHeHHsIMH TeMIIEpaTyphbl U AaBIEHUS MOYKHO CMECTHTHh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKECHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); = 178 xlx

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

121. UYemy paBna maccoBas aoss NaCl B pactBope, cojepskanieM 3 MOJIb XJIOpUa HAaTpus B 2 KT pac-TBopa?

122. Cwmemanu 50 r 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. Bbl-uuciiuTh MaccoByIo
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTHI (IutoTHOCTH 1070 Kr/M3) HEOOXOMMM IS MOJ-HOTO pacTBopeHms 20
T KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mur:

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

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

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

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

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

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

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

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

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

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

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

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

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

136. CkoJIbKO MIJLTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (mnotHocTh 1840 kr/M3) motpely-etcs s
npurotoBienus 2 1 0,1 H. pacTBopa?

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

138. Ckonpko: a) rpamMoB; 0) moneid ximopuna xenesa (11I) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa C IUIOTHOCTBIO
1342 xr/M3?

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

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

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

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

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

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

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

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

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

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

npu 100 °C pasro 98775,3 Ila.
149. Jasnenue napa Boasl npu 30 °C cocrasmusietr 4245,2 [1a. Cronpko rpammoB caxapa C12H22011 cne-nyet pacTBOpUTH B




900 r BOJIBI AJIS IOJTyUEHHS PacTBOPA, AaBieHue KoToporo Ha 33,3 I1a Huke AaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO I0IIO
caxapa B 3TOM pacTBOpE.

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

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

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

153. OnpenenuTs MOJEKYJSIPHYIO Maccy kKam(opbl, ecimu pacTBop, coaepxkarmmid 0,552 v ee B 17 T apu-pa, KUITUT TpU
temmepatype Ha 0,461 °C BbIme, 9eM 4uCTHI dup. D0ymcKonnIecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

168. Ocmotnueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 [la. Beruucnutb n30T0-HUUECKUI

ko3¢ UIIeHT 3TOTO pacTBOpA.

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

170. PactBop, comepxanmit 8 r NaOH B 1000 r H20, xummmt npu 100,184 °C. Onpenenuts H30TOHWIE-CKIH KO PUITEHT.
D0yTNOCKOTTNYEcKast KOHCTaHTa BOJbI E=0,52°C.

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

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

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

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

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

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

176. Ocmotuueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63+105 Ila mpu 25 °C. BeIYHCINTE Ka-KYIUIYIOCS CTEIECHb
nuccounanuu KBr B aTom pactBope.

177. BerunenuTs KaxyIyrocs cTeneHs guccoruarym xaopuna kamus KCl B pactBope, comepxamnieM 4,47 r KCI B 100 r Boxsl,
€CJIM 3TOT pacTBOp kpuctaumzyercs npu -2 °C. Kpnockonuueckas koH-ctanta Boabl K = 1,86 °C.

178. JlaBnenue nmapa pactBopa, conepsxamiero 31,5 r nurpara kansiust Ca(NO3)2 B 500 r Boxs paBHo 1903,5 ITa npu 17 °C.
JlaBneHue mapa BoJs! IpH 3ToH TemmepaType paBHo 1937 I1a. Paccunrars ka-xymryrocs crenens quccoruanun Ca(NO3)2 B sTtom
pacTBope.

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

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

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

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

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




182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHs PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUHN PAacTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

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

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

184. Hamicats B MOJIEKYJISIPHOM M MOJIEKYJISIDHO-MOHHOHM (pOpMe ypaBHEHMs peaKUi, MPUBOASAIINX K 00pa30BaHUIO Ta30B U
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

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

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

60) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISAPHbIE ypaBHEHHs PEAKIUHA, KOTOpPBIE BBIPAXKAIOTCSA MOJIEKYJISPHO-HOHHBIMH YPaBHEHHAMU:

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

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

187. CocTaBUTh MOJIEKYJISPHbIE ypaBHEHHs PEaKUid, KOTOpbIE BBIPAXKAIOTCSA MOJEKYISPHO-HOHHBIMH YPaBHEHHAMU:

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

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

188. Cwmemransl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciryuasx
peaKluu MpoHIyT MpakTUiecKku 10 KoHna? CocTaBUTh IS 9THX PEAKLUH MONEKYJIp-Hble U MOJEKYIIPHO-HOHHbBIE YPABHEHUSI.

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

190. CocTaBUTh MOJEKYJISAPHbIE U MOJEKYISIPHO-UOHHBIE YpaBHEHHs PEaKUUH, MPOTEKAIOIUX MPU CMELUIMBAaHUU PACTBOPOB
CaOHCI1 u HCI; Co(NO3)2 un H2S; CuSO4 u NaOH; Na2SO3 u HCI.

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

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

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

194. Kakue u3 mepedyrciIeHHbIX HIXKe cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr
(NO3)3? [lns xax0it n3 THIPOIM3YIOIIUXCS COJICH HANMMCATh YPaBHEHUS PEaKIIi THIPOJIH3a B MOJICKYJIIPHOI U HOHHO-
MoJIeKyJIsIpHO# opme (1o I cTyneHn) 1 yka3aTh peakuuio BOJ-HOTO PaCcTBOPA KKIOH COJIH.

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

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

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

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

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

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

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

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

H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HC103 — ClO2 + HCI104 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnC12 + CI12 + H20

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

12 + C12 + H20 — HIO3 + HC1

204. KClO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KC1 + KCI103 + 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 + HClkonu. — KCI + CrCI3 + C12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KCl104 + KCl1

KCl03 — KCl1+ 02




(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn0O3 + Bi + NaNO3 + H20

H202 + PbS — PbS0O4 + H20

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

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

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

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

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

KNO2 +KI + H2S04 — NO + 12 + K2S04 + H20

HCI103 — Cl02 + HC10O4 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

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

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

KNO2 + PbO2 + HCIl — KNO3 + PbCI2 + H20

215. 3aKOHYUTh YpaBHEHHs PEaKIMi, yYUTHIBAs, YTO B KHCJIOH Cpele MapraHell BoccTaHaBIMBaeTcs 10 Mn2+, B
HeHTpanpHOH 10 Mn4+, B IIeiI09HOM 10 Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2SO3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. YuuThiBas, 4TO XpOM BOCCTAHABJIMBAETCS 10 TPEXBAJIEHTHOTO COCTOSIHMS, 3aKOHUNUTH YPaBHEHUS PEaKIUii:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2SO4 —

217. Vcxons u3 CTpOEHHS aTOMOB DJIEMEHTOB, YKa3aTh, KaKWe W3 MPHUBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBHUTEISAMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOIIMX PEAKIIUH.

218. Hcxoas U3 CTpOCHUs aTOMOB 3JIEMEHTOB, YKa3aTh, KAKUE M3 IPHUBEICHHBIX HIDKEC HOHOB MOTYT OBITH OKUCIHMTEISAMH:
Al3+, Fe3+, F-, Cr6+. IIponsutiocTpupoBaTh OTBET PEAKIIUSIMH.

219. Kakue u3 mpuBeeHHBIX HIDKE HOHOB MOTYT IIPOSIBISITH M OKHCIHUTEIbHBIE M BOCCTAHOBUTEIbHBIE CBOWCTBA: SO427,
S0327, S27, C1047, NO2~, NO3~.OTBeT NpOoHLTIOCTPUPOBATh PEAKIMSIMHU.

220. VYxkazaTh, Kakie U3 MPHUBEICHHBIX HIDKE BEIIECTB SBIITIOTCS OKUCIHTEISIMH, a Kakue BoccTaHOBH-TelsiMu: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTHBHPOBATD.

221. CoCTaBUTh CXEMBI JBYX raJbBAHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPBIX KEJe30 CIIy>KWJIO OBl aHOJIOM, & B APYTOM —
karozoM. IIpuBecTH 31EKTPOHHBIE YpaBHEHHS PEaKLHi, IPOTEKAIOIUX P paboTe 3JIEMEHTOB.

222. CoCTaBUTh CXEMBI JBYX IaJbBAHUYECKUX 3JIEMEHTOB, B OJHOM U3 KOTOPBIX LUHK — OTPULATENb-HBII 3JIEKTPOJ, B APYIOM
— MOJIOXKUTENbHBIA. Hamucats 31eKTpoHHbIE YpaBHEHUS peaknuii, IpoTeKa-IoIUX IpH paboTe 27IEeMEHTOB.

223. PaccunTath 3.4.C. raTbBaHHUECKOTO JJIEMEHTA, COCTOSAILETO U3 LIUHKOBOTO ANIEKTpoja, norpyxeH-uoro B 0,1 M pacTtBop
cynbdaTa IMHKA, ¥ BOZOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTHIUTUPO-BAHHYIO BOAY.

224. KoHueHTpanuoHHas rajlbBaHU4ecKas LENb COCTABICHA MarHUEBBIMU JIEKTPOJAMHU, NOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOI KOHIIEHTpaLUH:

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

Paccunrats 3.7.C. 3TOTO dIIEMEHTA

225. BEBIY4ucIuTh 3.74.C. TaIbBAHHYECKOTO dJIEMEHTA

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

3Hasl, YTO PACTBOPHI NCIUMOIIPHEI. Kakue mporiecchl MpOTEKatoT Ha 3JIEKTPOoIaxX MpHu paboTe 3TOro 3jeMeHTa?

226. Hcnonp3oBaB Tabu. 5 [IpunoskeHns, BBIYACIUATE 3.]1.C. DIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
MeTaJuIoB, orpyxeHHsx B 0,1 M pacTtBops! ux coneil. Kakue nporecchl mpoTeKaloT Ha dJEKTPoAax Ipu paboTe 3TOro sieMeHTa’?
227. O.A.C. B7IEMEHTa, COCTOSIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOIpyKeHHbIX B 1 M pacTBOpEI coneil aTux
9JIEMEHTOB, paBHa 1,1 B. MI3mMeHuTCs 11 3Ta Benmn4nHa, eciy ucrnoib3oBath 0,01 M pactBops1? OTBET 000CHOBATS.

228. PaccunTath 3.1.C. TaIbBAHMYECKOTO JJIEMEHTA, COCTOSILETO U3 alIOMHHUECBOHN U cepeOpsHON MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB TUX MeTaI0B. Kakue nmporeccsl NpoTeKaroT Ha 3JIEKTPOoax d1IeMeHTa?

229. PaccunTaTe moTeHIMaM HOPMAIBHOTO BOJIOPOIHOTO 3JIEKTPO/IA, TIOTPYKEHHOTO B: a) TUCTHILUIN-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactop ¢ pH = 10.

230. Paccunrats ».1.C. raJIbBAHUYECKOTO JJIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kakue mporiecchl mpOTEKaroT Ha 3JIEKTPO/IaX JIEMEHTa BO BpeMsI ero paboThI?

231. Uro Takoe koppo3ust meTamioB? Kakue Bumbl koppo3uu Bel 3Haere? IlepedncnuTs OCHOBHBIE Me-TOABI 3AIUTHI
METaJIOB OT KOPPO3HH.
232. IIpuBecTu mpUMeEpbl KATOAHOIO M aHOAHOTO MOKPLITHH kee3a. COCTaBUTh 3JEKTPOHHBIE ypaB-HEHUS MIPOLECCOB,

MPOTEKAOIINX MTPH HAPYIICHNH [ETIOCTHOCTH MOKPBITHH B arPeCCUBHOM cperie.
233. CoCTaBUTh 2JIEKTPOHHBIE YPaBHEHMS MPOLIECCOB KOPPO3HH XPOMHUPOBAHHOTO JKeJie3a B KUCIOTHOM cpelie, MPOTEKAIOMINX




IpU HAPYIIEHNH TTOKPBITHS.
234. CriaB Meid ¢ HUKEJIEM HaxOIUTCsS B BOJHOW cpejie, HACBIIEHHON KUCIopoaoM. COCTaBUTh 3JIEKTPOHHBIE YPaBHEHUS
Tporecca KOppO3HH CIUIABA.

235. B kakux ciydasix HCIONB3YIOTCS aHOJIHBIE, 4 B KAKUX — KaTOAHBIC 3aIUTHBIC MOKPHITH? [IpuBe-cTu mpuMeps! u
COCTaBHTD MJIEKTPOHHBIE YPAaBHEHHS MIPOLIECCOB KOPPO3HH, MPOTEKAIOLIUX ITPH HAPY-IIIEHUH KATOAHOTO U aHOIHOTO MOKPBITHI.

236. AJIOMHHUI CKJIeTIaH ¢ kene3oM. Kakoil M3 MeTayutoB OyeT HOABEpraThCs KOPPO3UH, €CIH 3TH METaJLUIBI MOMAaayT B
KHCIIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaer mporecc KOppo3uu JaTyHH (CIUIaBa MEH C IIHHKOM) B arpeccuBHOH cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHUS IPoLIecca KOPPO3HUH.

238. Kak mpoTekaet mporecc kKoppo3un OpoH3BI (CIUTaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTh DIIEKTPOHHBIE
YpaBHEHHS 3TOTO IIPOIIecca.

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHHMS Mpoliecca KOPPO3UH HUKEIMPOBAHHOTO JKele3a B KUCIOTHOM cpene B ciydae
HapyLEHUs HOKPITHS.

240. Omnoo cnasiHO ¢ cepebpom. Kakoii n3 MetamioB OyzaeT pa3pymiathesi B arpeccuBHOM cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS Ipolecca KOPPO3UH.

241. BbIxoa no TOKy Hpu MOJyYeHUH METAIMUECKOTO KajbLMs MPH 3JIEKTPOJIM3€ paciliaBa xjopuia kainbuus paseH 70 %.
CKOJTBKO 3JICKTPHIECTBA HAJIO TPOITYCTUTH Yepe3 dIEKTPOIIUT, YTOOBI moyduTh 400 T KanmbIms?

242. CKOJIBKO aITFOMHHHS MOXKHO TIOJY9IHTh MPHU 3JeKTposu3e pacmiaBa Al203, ecnu B TeyeHue 0,5 gaca mpoImyckars TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTH CXeMy 3IEKTPOIH3a.

243. [Ipu paduHrpoBanuu Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. Paccuutath BBIXOJ MO TOKY.

244. Kaxue merasmibl HelIb3s MOMYYUTH 3JEKTPOIU30M BOAHBIX pacTBOpoB coiyieil? [louemy? CocTaBUTH CXeMy 3JIEKTPOJIHM3a
BOJHOTO pacTBopa (ropuaa xaneima CaF2 Ha yroasHOM aHOfE.

245. Ornpenenuth 00beM BoJI0poja (YCIOBHS HOpPMajbHbIC), BEIICTUBIIETOCS MPH MPOMyCKaHUHU Toka cuioi 10 A B TedeHue
30 MuHYT "epe3 BomHEIH pacTBop xiopuna kanus KCl. CocTaBUTh cXeMy JIEKTPOJIH3a Ha TUIATHHOBBIX 3JIEKTPOIAX.

246. CKOJIBKO JIUTPOB KUCIOPOJA, U3MEPEHHOIO IIPU HOPMAJIBHBIX YCIOBHUSX, BBIICIUTCSA IPU NPOIYCKAaHUM TOKAa CHIION 5 A B
TeueHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CocTaBUTh cXeMy dJIEKTpOIn3a.

247. CKOJIbKO BpEeMEHH MOTpeOyeTCs Ha pa3sioKeHHe 3 MOJei BOJbI TOKOM cuiioi 20 A?

248. CocTaBHTh CXeMy 3JIEKTponm3a BogHOTo pactBopa SnCl2 ¢ ruraTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOXE
B TO BpeMs, KaKk Ha aHoje o0pa3oBanock 44,8 11 xj1opa, H3MEPEHHOTO NPHU HOP-MAaJIbHBIX YCIOBUSX?

249. Yepes pactBop NiCl2 B Teyenue 1,5 yacoB mpomyckanu TOkK cuiioit 8 A. Ha ckoibko TpaMM YMEHbBIIHIIACH Macca
HHKeseBoro aHosa? CoCcTaBUTh CXEMY JIEKTPOITH3a.

250. CranmpHas Jetans oomieit miomaasio nosepxHoctu 0,08 M2 morpyxeHa B pacTBOP COJM HHUKENS M HCIOIB3YETCS Kak
karoa. IlnotHocTts Hukens 8900 kr/m3. KakoBa TonmuyHa 06pa3oBaBLIETOCs] HUKE-JIEBOTO MOKPBITHS, €CIIH TOK cuiiol 3,15 A
MpOITyCKaJcs B TeueHue 42 MuHyT?

251. Yepes pactBopsl AgNO3 n Cu(NO3)2 npomycTiii paBHBIC KOJTHYECTBA SIEKTPUIECTBA. B mepBoM cirydae Ha KaToje
BeIIeTHI0oCh 12,32 r cepedpa. CroIbpk0 TpaMMOB MEIU BBIIEIIIOCH HA KaTOIE U3 BTOporo pacTBopa? CocTaBUTh CXEMbI
3JIEKTPOJIN3a 3TUX PACTBOPOB C MHEPTHBIM aHOOM.

252. CoCTaBUThH CXEMBI AJICKTPOJIH3a paciuiaBa u BogHoro pactBopa KF Ha mHepTHOM aHOme. CKOJNBKO BpEMEHH MOTPEOyeTCst
Juid noiaydeHus 3,9 T kanusd, eciu cuia Toka papHa 20 A?

253. CKOJIbKO BpEeMEHH HYXHO MPOIMYyCKaTh TOK cWiIoi 3 A uepe3 pacTBop cyibgaTa nuHka ZnSO4, 4ToObl MOKPHITH
TUTACTHHKY TuTommaapio 0,1 M2 cioem nuHKa ToamuHoH 2,5¢10-5 M? [lnotHoCTh nmHKa 7133 Kr/M2.

254. IIpu npoxoxaeHUH TOKa CHIOH 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeTajlja B TEUCHHE | yaca Ha KaTofe
BbIIIETHIOCH 4,194T MeTanna. Halitu aToMHYI0 Maccy MeTama.

255. Yepes pactBop xiopuaa iuaka ZnCl2 B Tedyenue 30 MUHYT MPOIyCKaId TOK, IPUYEM Ha KaTone Bbiaeawioch 0,25 r
IHKa. AMIiepmeTp mokasbeiBai Tok 0,4 A. KakoBa ommoOKka B MOKa3aHUSIX aMItep-MeTpa?

256. CoctaBuTh cxeMy anekTponurndeckoro noiyuenus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koiamaecTBo
aMeKTpudecTBa Heooxoaumo A nonyuyenus 1 xr LiOH npu Beixone mo Toky 80 %?

257. [pu snexrponuze Boanoro pactBopa CrCl3 tokom cuioii 4 A macca karojga yBeiandyuiach Ha 16 T. CKolbKO BpeMEHHU
TPOOIDKAJICA Tpotiece 31ekTponn3a? COCTaBUTh €ro CXeMy IPH YCIIOBUH MCIIOIh30BaHNS HHEPTHOTO aHOAA.

258. Bomuslif pacTBop coaepkuT cMech kKaTuoHOB Cu2+, Fe2+, Zn2+. B kakoil mocneanoBaTensHOCTH Oy-IyT
BOCCTaHABJIMBATHCS 3TH MOHBI IPH AIEKTposu3e? B TeueHne kakoro BpeMeHH Ha/lo MPOMycKaTh TOK CHIoi 2,5 A dyepe3 pacTBop,
YTOOBI BBICIUTH MO | T' yKa3aHHBIX METAJUIOB?

259. ITpu cune toka 4 A B TeueHue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo Mmeramia. Paccuurath
2NEeKTPOXUMHUUECKUH IKBUBAJIEHT ITOTO MeTaslIa.

260. I1pu »nexrponuse pacTBopa Cynbdara IMHKA HA aHOJEe 00pa3oBayloch 5,0 1 ra3a, M3MEPEHHOTO NPU HOPMAaIbHBIX
ycioBusx. CKOIBKO IMHKA BBIIEIHIIOCH 3a TO K€ BpeMsI Ha KaToze? CocTaBUTh CXEMy SJIEKTPOJIN3a Ha IIIATHHOBBIX SIEKTPOIaXx.
261. Uro Takoe AUCIEpCHBIE CHCTeMBI? B dyeMm pasmmune MexIy MOHO- M HONUAUCIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiuM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1ouBa?

262. Yro Taxoe ancopbumsn? Kax m3MeHHTCS aicOpOLMOHHAs CHOCOOHOCTD BELIECTB IIPU APOOIEHUH KyOMUECKHX YacTHI[ C

JUTHHOU pedpa 5 MKM 10 yacTul] ¢ AnmuHo# pedpa 10-7 cm? OTBeT MOATBEPIUTH PACIETOM CYMMAapHOM MOBEPXHOCTH 1 cm3
BEIIIECTBA.

263. PactBop (3011) KOITOMAHOM Kamdopsl B 1 cM3 comepxut 2¢108 rro0Oyn atoro BernecTBa. [IpuHU-Mas TuameTp T00YIbI
paBHBIM 10-6 MM, ITOJICYUTATH OOIIYIO TOBEPXHOCTH AUCIEPTHPOBAHHOTO Be-IIIECTBA B 1 J1 30111

264. UeM pa3nuuaroTcs 3016 U re’b? Bo3MokeH i mepexon u3 304 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTH NIPUMEPaMU.
265. Uro Takoe koyutouzapl? B uem mpuumMHa KOaryisiiuu KOJUIOUA0B?

266. Yro Takoe menTm3anusa kowtonnoB? Kak ruapokenn sxenesa (I1I) MoxHO mepeBecTH M3 Koaryiira B 30J1b H U3 30JI B
KOaryJsr?

267. Hanucats popMyny KomouaHoON MHLENIBI, 0Opa3ylouieiicss Mpu B3aUMOJIEHCTBUU CUIIBHO pa3-0aBlIeHHBIX PACTBOPOB




AgNO3 u KCI mpu mebomsmrom n3osTke KCIL. Yka3ats nonsl, 00pasyromye J1BOHHOI JIeKTpUIecKuil CIIOMH.

268. Harmucate dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIIeiics pH B3aHMOICHCTBUN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB
AgNO3 u KCI pu HeGombmiom m30biTke AgNO3. Yka3ath HOHBI, 00pa3yrolue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOAL.

269. Hanwucats popMyiny KoIOMaHON MHLENIBI, 0Opa3ylouieiicss Mpu B3aUMOJIECHCTBUU CUIIBHO pa3-0aBIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom nm30biTke Na2Si03. Yka3aTth HOHBI, 00pa3yro-NiKe: a) NOTCHIMATONPEACISIONIUNA CII0H; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamnucats opmyity KOJITOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aHMOJCHCTBUU CIIIBHO pa3-0aBIEHHBIX pPacTBOPOB
Na2Si03 u HCI npu xe6omabmom u3dbiTke HCl. Yka3ats noHsl, o0pasyromnue TupQy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynmpyromemM aeictun sekrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
GoutbIiee BO3ICHCTBHE HA KOATYIISAINIO KOJUTONAO0B? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinun? Kak oH Oyner uamenstees B psagy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCHEpPCHBIC cucTeMbl? UTo Takoe ctabwimsatop? Kakue BHIbBI CTaOHIU3AIMH
JCTIEpCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3aIIUTHBIC KOJUIOM/IBI U B Y4EM MEXaHU3M UX JeHCTBUA?

274. UYro mpowusoitaet, ecau k 300 Fe(OH)3 mpunuts pactBop Na2SO4? M3meHuTCS I pe3yabTaT, €CIH K 3010
HpeIBapUTEIBHO J00aBHTh pacTBOp KpaxMana? OTBET MOTHBHPOBATH.

275. B nBe k00w ¢ 3051eM MnO2 mpuiiiy cieayromre pacTBopsl: B epyto NaCl, Bo BTOpyIo — CHa-4aia pacTBOp MbLIa, a
3arem NaCl. Uro mpounsoiiner B kaxmoi komoe? OTBET MOTHBHPOBATS.

276. Uro mpou3oiaeT npu cIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabummuzarop — KCl) u Fe(OH)3 (crabunusarop —
FeCl3)? OtBet moaTBepAuTh (HOPMYTaMHU KOJJIOUTHBIX MUIICILIL.

277. UTo mpou30HeT IpH CIMBAHUU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmmmsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeCl13)? Otet moaTBepAUTH GOPMYIaMHU KOJUTOMIHBIX MHUIIEILIL.

278. OT 4ero 3aBUCHT aAcopOIHs Ta30B ¥ MApOB Ha MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruipo-(QpuiIbHBIE U TUAPOPOOHBIE
ancopOenTr? Ha3Bath BaykHEHIINE acOPOCHTHI.

279. OTnrume pacTBOPOB OT AUCIEPCHBIX cucTeM. McTuHHBIE M KoyutonaHble pacTBOpsl. MoxeT mu NaCl o6pa3oBsIBaTh
WCTHUHHBIC U KOJUIOMIHBIC PacTBOPbI? OTBET MOTUBHPOBATS.

280. Yro Takoe copbrmsa? XemocopOiusa? HamvcaTh ypaBHEHHST XeMOCOPOIIMOHHBIX MpoiieccoB mo-riomeHus CO2 Booi u
OKCHJIOM KaJIBITHS, a TAKOKE ITOIVIOMIEHHUS aMMHaKa BOJIOH.

281. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJIMITUIIEH MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupoae, hopme

MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHHI0. HanumuTe ypaBHeHHE MOTy4eHHs ONUATUICHA, YKAXKUTE MOHOMED U METOJ
NOJIy4YeHUs nonuMepa. MoKeT a1 NOJIMITHIIEH UMETh aTakTudeckoe crpoenue? Oteer MoTuBUpYiiTe. Kak nucnonssyercs
HOJIMATUIIEH?

282. VYKakuTe, K KAKOMY BHJY MOJMMEPOB OTHOCHUTCS MOJHUCTHPOI MO MPOUCXOKICHHUIO, XMMHUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarpeBaHHio. HanumunTe ypaBHEHNE MOTy4€HHUs TOJTUCTUPOIA, YKaXKUTE MOHOMEP U METOJ
nosrydeHus nonumepa. Kakoe ctpoeHune — crepeoperyisap-Hoe WIn HeperysipHoe — uMmeeT noiauctupon? OteeT moTuBupyiite. Kak
UCTIONB3YeTCs TTOIUCTUPOT?

283. VYKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMXJIOPBUHHUI 110 IPOMCXOXKAEHHIO, XUMUUE-CKOH IpHpoe, Gpopme
MaKpOMOJIEKY/I, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHe NOIy-4eHHs! OJUXJIOPBUHMIIA, YKAKUTE MOHOMED U METOA
nonydeHus nonumepa. K kakuM noiauMepam — aTakTUUECKUM MIIU U30TAKTHUECKUM — OTHOCUTCA 3TOT noaumep? OTBeT
MOTUBHUpYiiTe. Kak HcTob-3yeTcs moNuXI0pBUHII?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIIAKPHUIIAT IO MPOMCXOKIEHUIO, XU-MUYECKOH MpHpoe,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOILIEHHIO K HarpeBaHuio. Harmummre ypaBHEHIE TOTyYeHHUS TOIUMETHIIAKPIIIaTa, yKKUTE MOHOMEP
U METOJ MONTy4ueHus nmoauMmepa. Kakoe cTpoeHne — cTepeoperyispHoe HiId HeperyJIsipHOe — UMeeT 3TOT noiaumep? OTBeT
MoTuBUpyiiTe. Kak Hcronb3yercs moauMeTuiaakpunar?

285. VYKakuTe, K KAKOMY BHUJY HOJIMMEPOB OTHOCUTCS IMOJHUAKPUIOHUTPUI IO MPOUCXOKAECHUIO, XU-MHUECKOH Ipupoze,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHUS TOTHAKPIIIOHUTPHIIA, YKAXKUTE MOHOMED
U MEeTOJ NoryueHus noaumepa. K xakum nomu-mepam — KapOOIETTHBIM UIIH TE€TEPOLETHBIM — OTHOCUTCS TTOTHAKPUIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yeTcs NONHaKpUIOHUTPHII?

286. VYxkaxwuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIMEHOBBIH KaydyK IO MPOHMCXOXKICHUIO, XUMHIECKOI IpHpoe,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHuio. Hamummire ypaBHeHHE OIy4YeHUs OyTaJUeHOBOTO KaydyKa, yKaKUTe
MOHOMEp M METO]I NOTy4YeHus noaumepa. Mimeer i aToT nonmmep uuc- u tpac-popmer? OTBeT MoTHBHpY#TE. Kak Hcnons3yercs
OyTamueHOBHII Kaydyk?

287. Yxkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaIueH-CTHPOJIBHBIA KaydyK IO IMPOUCXOXK-ICHUI0, XUMHIECKOH
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHUIO K HarpeBaHHIo. HanummuTe ypaBHeHHe MOTy4eHHs OyTaAueH-CTUPOIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ MOJTy4eHus noauMepa. K kakuM nomuMepam — aTaKTHYECKMM MM U30TaKTHYECKHM —
oTHOcHTCs 3TOT nomumep? OTBeT MoTHBHpY#Te. Kak ucrons3yercst OyTaaueH-CTHPOIBHBIN KayayK?

288. Ykaxure, K KAKOMY BHIY IOJIUMEPOB OTHOCHTCS OyTaqueH-HUTPUIBHBIN KaydyK 110 MPOHUCX0XK-ACHHUIO, XMMUUECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHH10. HanuimuTe ypaBHeHNe ody4eHHs OyTaAueH-HUTPUILHOTO
KaydyKa, YKa)KUTE MOHOMEPBI U METO/] IT0JIyueHHs noiauMepa. Kakoe cTpoeHne — crepeoperyisipHOe WK HEPETYIISIPHOE — UMEET
stoT nonmmep? OTBeT MoTuBHpYifTe. Kak ncnons3yercs OyTaaneH-HUTPUIBHBIA KaydyK?

2809. YKaxkuTe, K KAKOMY BHJYy MOJMMEPOB OTHOCHUTCS (eHondopMalbIeTHIHas cMOoJia MO MPOUCXOXK-ACHUIO, XUMUYECKON
npHupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio. Hanmmmmre ypaBHeHue nomydeHus GpeHolpopManbaeru Hon
CMOJTBI, YKOXXHTE MOHOMEPHI I METO/] ITOTy4eHHs osmmepa. K kaknm monrmepaM — KapOOIeTTHBIM HITH TETEPOLIETTHBIM —
oTHocHTCs 3TOT nonumep? OTBeT MoTuBHpYiiTe. Kak ucnons3yercs ¢penondopmanbpaeruaaas cMona?

290. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONUATUIIEHTEpedTanaT MO MPOUCXOKACHUIO, XUMUUECKOH MPUPOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuo. Hamummre ypaBHEHHE TOTyYSHUS MOIUITIICHTEpedTaIaTa, YKAOKATE
MOHOMEPHI H METO/] IOTy4eHHs ouMepa. Mimeer i 3ToT monmmep Iwc- 1 Tpanc-popmei? OTBeT MoTHBHpYHTE. Kak
WCTIONb3YeTCs MOMUITHIIeHTepedTanat?




291. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS HEHMIIOH MO NMPOMCXOXKACHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, IO OTHOILEHHUIO K HarpeBaHHI0. HanumunTe ypaBHEHUE MOTy4eHHs] HEIIIOHA, YKaKUTE MOHOMED U METOJ
noxydeHns moarMepa. K kakiM monmmepam — KapOOIEITHBIM HITH TeTePOICTTHRIM — OTHOCHTCS 3TOT nonumep? OTBeT
MotuBupyite. Kak ucnons3yercs Heitnon?

292. VYKakuTe, K KAKOMY BHJIY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, TI0 OTHOLIECHHIO K HarpeBaHuIo. Hanummre ypaBHEHNE ITOIyYeHUS HOJIUTETPAdTOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxKeT 11 3TOT OJIMMEP UMETh aTakTuueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs MOMUTETPaGTOPITHICH?

293. VkaxuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHTCS MONMMETHIMETAKPHUIAT MO MPOUCXOMKIEHUIO, XUMUUYECKON MPUPOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamummre ypaBHEHHE ITOTyYeHUS MOIUMETHIIMETaKpHJIaTa, yKaKUTE
MOHOMEp M METOJ MOITydeHHs nmoauMepa. K kakiM moimmepam — aTaKTHYECKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IoJIuMep?
Otset MoTuBHpYiiTe. Kak ucronp3yercs noruMeTHaIMeTakpunaT?

294. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHHIJIALETAT IO IIPOUCXOXKICHUIO, XMMHU-4eCKOl pupoze, Gopme
MaKpOMOJIEKYJI, [T0 OTHOIICHHMIO K HarpeBaHWIo. HanmmmTe ypaBHEHNE MO-JTydeHNS MTOTUBUHIIIAIETATA, YKAXKUTE MOHOMED H
METO]] oy4eHus nonumepa. Kaxoe crpoeHue — crepeoperyispHOe WK HeperyasipHoe — UMeeT 3ToT nonumep? OTBeT
MoTHBHpyiiTe. Kak ncnomnb3y-eTcst NoNMBUHUNALETAT?

295. VYkaxknuTe, K KaKOMy BHIY ITOJIMEPOB OTHOCHTCS KaIllPOH IO TPOMCXOKACHHIO, XMMUUECKOU mpupoe, hopme
MAaKpOMOJICKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiMu MeTomaMu MOXKHO HONYy4YHUTh KanpoH? HanummTe ypaBHEHUS TOTydIeHHS
3TOro MOJNUMEpPa, YKaKuTe MOHOMEpPHI. K KakiM monumepaM — KapOOIEeTHbIM HITH FeTePOIEITHBIM — OTHOCHTCS KarpoH?

296. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS PE3MHA IO IPOUCXOKICHUIO, XUMHUYECKOH Npu-poze, Gopme
MaKpOMOJICKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXXHUTE MOHOMED M METOJI OTyIeHHS pe3NHEL. UeM pe3rHa OTIandaeTcs oT
36onnTa? Kak Hcnons3yrorces pe3uHa u 300HUT?

297. Kakue pa3HOBUAHOCTH MONUM30MpPEHa cymiecTByoT? K KakuM BuaaM MOIMMEPOB OHHM OTHOCSATCS MO MPOHCXOXKAEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuio? Harmummre ypaBHEHIS CHHTE3a 3THX Pa3HOBHIHOCTEH TOJMH30IIPEHA,
yKa)xXuTe MOHOMepHI. Kak ncronp3yeTcs MoIuu30-1peH?

298. Uro Takoe moiuamuaHbele cMonbl? Kakie pa3HOBUAHOCTH MONHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXHTE, K KAKOMY BUIY
HOJINMEPOB OHU OTHOCSTCS 110 IPOMCXOXKICHHIO, XUMUUECKOH NIpHpoJie, popMe MaKpOMOJIEKYJI, IO OTHOILIECHHUIO K HArPEeBaHHIO.
HammmmTe ypaBHEHHUS TOTy9IeHHS TIOJIHAMUIHBIX CMOJI, YKOKHTE MOHOMEPHI. Kak HCTONTB3yIOTCS TOIHaMHIHEIE CMOJIBI?

299. Kakue Buns! kayuyka cymecTByoT? K kakoMy BHIY NMOJMMEPOB OHU OTHOCSTCS IO HMPOUCXOXKAE-HUI0, XUMHUYECKOH
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio? Hamnminure ypaBHEHHs! CHHTE3a Pa3HBIX BUJIOB KaydyKa, YKa)KUTE
MoOHOMepHI. Kak HCTIONB3YIOTCS 3TH MTOJMMEpHI?

300. INepeuncaure kapOOLEITHBIE TONMUMEPHI, TOIyYSHHBIC METOIOM ITOJMMEPU3aINH, HE COAEPXKAIINE B OCHOBHOM IICTTH
KpaTHBIX cBA3ell. Hanummre ypaBHeHHs UX MOTy4eHHMs, yKaxKuTe MOHOMephI. Kakue U3 3TuX MoIuMepoB MOTYT UMETh
aTakTH4eckoe cTpoeHne? OTBET MOTUBHpYIiTe.

301. Uro takoe pH-ungukaropsl? Kakue nnaukatopsl Bel 3HaeTe? IIpucyTcTBHEe KakuX HOHOB B pac-TBOPE MOKHO
00HapYXKUTh P MOMOIIY HHANKaTOpoB? [TpuBecTH mpuMepsI.
302. B nate npoOupok, coaepxaiiux pactBopsl xinopunoB Hatpus, meau (I1), 6apus, anromunus u xe-nesa (II1), nobaBumm

pactBop KOH. Yka3arh B KaKiX IMEHHO MPOOHUPKAX HAXOASTCS PACTBOPHI ATHX COJICH, €cIii B 1-i MpoOHpKe BhIMA 0CaI0K OeIoro
BeTa, B 4-i — cuHero, B 5-i — Oyporo 1BeTa, a Bo 2-if u 3-1 ocaznka He oOpa3oBanock. [Ipn moMomnn kKakoro peareHTa MO>KHO
OIIPENIENUTh COCTaB CO-AEPKUMOTr0 2-i U 3-i mpoOupok? OTBET NOATBEPIAUTH YPAaBHEHUSIMH PEAKUHUil B MOJIEKYJIIPHON U HOHHO-
MOJIEKYJIpHOH (hopMe.

303. B msaTh ipoOupoK, copepKainuX pacTBOPHI XJIOPHIOB Kajus, aMMOHUS, MarHus, xene3a (I1) n xanbpius, no06aBuim
pactBop NaOH. Yka3ats B KakuX IMEHHO IPOOHUpPKAX HAXOAATCS JaHHbIE COJU, €CIH B 1-1 IpoOUpPKe BHINAN 0CaI0K 3eJICHOBATOTO
1[BETA, BO 2-i 1 4-i — OeJIoro 1[BeTa, MPUYEM BO 2-if OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i U 5-1f mpoOupKax ocaaka He
obpa3zoBanock. Kak MOXKHO OIIpeeTITh COCTaB PAcTBOPOB B 3-i 1 5-1 mpoOupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKIIN B
MOJIEKYJIIPHOH ¥ HOHHO-MOJIEKYJIIPHOH (opme.

304. Vka3zaTb [Ba XUMUYECKHX PEaKTHBAa, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIWYUTh PACTBOPBI XJIOPU-IOB MarHus, KaublUs U
Gapust. Hanmcats B MoJeKy JISIpHOW ¥ HOHHO-MOJIEKYJISIDHOH (popMe ypaBHE-HUS PEaKUi, NPOTEKAIOIINX MEXIY TUMU PEaKTHBAMHU
U KaXJI0M U3 COoNeH.

305. [Tpu moMoIIN KaKUX XUMHUYECKHX PEaKTHBOB MOXKHO Pa3IUUUTh CIEAYIOUINE COSAMHEHHs HATpHs: KapOOHAT, XJIOPH[,
cyibdat, pocdar u ruIpokcH HaTpust. HamucaTh ypaBHEHHUS peakirii B MOJIEKYJIIPHOW H HOHHO-MOJIEKYJISIPHOU (opMe.
306. IIpn moMomyM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OIPEIENNTh, B KAKOH M3 IATH MPOOHPOK HAXOIATCSA PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTb ypaBHEHHUS peaKHii B MOJIEKYJIIPHOH ¥ HOHHO-MOJIEKYIIIPHOH (OopMe U yKa3aTh
LBET OCAJKOB.

307. Harmmucare xumudeckue (GopMyInbl BEmECTB, HAXOMAIIUXCS B 3-X KonOax, eciu: 1) pacTBOPBI OKPAIIMBAIOT ILIAMS
TOPEJIKA B (PMOJIETOBBIN I[BET; 2) NpH npriuBaHuu pactBopa AgNO3 B oOpasiax u3 1-i u 3-i K00 BBITIAT TBOPOKUCTHIN 0CaIOK
6emoro 1BeTa, a B 0Opasue u3 2-it koa0sI — skenToro 1Bera; 3) npu gobdasnennu H2SO4 B o6pasiie u3 3-# KoObI IPOU30IILIO
OypHOE BhIJIEJICHHE I'a3000-pa3HOro BEIIECTBa, KOTOPOE BbI3BalIo moMyTHeHHe pacTBopa Ca(OH)2. OTBeT noaTBEpIUTh YpaBHe-
HISIMH COOTBETCTBYIOIINX PEAKIHI B MOJIEKYIISIPHOW ¥ HOHHO-MOJIEKYJIAPHOH (opMe.

308. ITpy moMoIM KakWX KauyeCTBEHHBIX PEAKIHMH MOXKHO pa3NuuuTh 2 MHHepalnbHBIX ynooperus (NH4)2SO4 u KC1? Otser
HOATBEPJMTH YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIpHOH (popMe, yka3aTh LIBET OCaKOB.
309. Hamncars xumuueckue (GOpMyIIbl BEIIECTB, HAXOAAMMUXCS B 3-X Koabax, eciu: 1) pacTBOp OKpa-IIMBACT ILIAMsl TOPEIIKU

B (roIeTOBEIH 11BET (00pa3Ibl n3 Koubd 1-if n 2-i) n xxenThiif (oOpaser n3 3-# koyobl); 2) mpu npuwiuBaHuu pactBopa AgNO3 B
oOpas3ie u3 xkoa0Osl No2 BBIIaN TBOPOXKUCTHIN 0cafok 6enoro 1BeTa; 3) npu nobdasnenun pactsopa BaCl2 B obpasuax u3 1-if u 3-i

KOJIO BBITIAAaeT Oelblil ocanok; 4) npu nodasneHun H2SO4 usmeHenuii He mporcxoauT. OTBET NOATBEPIUTH YPABHECHUSIMHU
COOTBETCTBYIOIIUX PEAKINI B MOJICKYJIIPHON M HOHHO-MOJICKYJIIpHOH (opme.

310. Kak npu momomy BoAgs! M a30THOM KUCIIOTHI PACIO3HATH YETHIPE IOPOIIKa — COXIy, Mell, CyibdaT HaTpus u runc? OTBeT
MOATBEPANUTH YPaBHEHUSIMHU peaKkurii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOH (opMme.




311. B ueTbIpex makeTax COAEpXKATCS CIETYIOMIME BEIIECTBA: CyIb(aT altOMHUHUS, HUTPAT Oapus, XIOPUI aMMOHUS, CYJIbGHUT
HaTtpusl. Vcrnomnb3ys pacTBOp r’HAPOKCHA KalUs U OTKPBITHIN UM CYJIb(AT AIIOMUHHUS, OOHAPYKUTh BCE OCTAIbHbIE BEIIECTRA.

OTBeT MOATBEPANTS YPAaBHEHUSAMH PEakUnii B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOH (opme.

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

313. Kak npu momonu auxpomata kamus K2Cr207 MoxkHO pa3nuuuth: a) cynbgatsl sxenesa (1) u (I1II); 6) HUTpaT u HUTPHUT
kanmua? OTBET MOATBEPANTD YPABHEHNSIMH BO3ZMOXHBIX OKHCIHTEIIFHO-BOCCTAHOBUTEIBEHBIX PEAKIIHIA.

314. B Tpex Oankax 0e3 STHKETOK HAaXOJATCS CIEIYIOIIME BEIlecTBa: Cynab(aT HaTpus, Cyab(uT HATpUs, CynbOUA HATPHUSL.
Kax, nMest B cBOEM pacropsKeHHH JIUIIb OJUH peakTHB (Kakoii?), y3HaTh, e Kakas coib HaxoauTca? Hanucats ypaBHEHUs

peaKny MEXIy PEaKTHBOM H KaXKIOW U3 coJel B MOJEKYIIPHOW 1 HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu rupokcuaa HaTpHs, HUTparta cepedpa u xjopuaa 0apus ONpenesnTh, Kakoe U3 ynoOpeHnit — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPU aMMOHUS — MPENICTABISET OO0 Hccaenye-Mblil oopasen ynoopenusi? OTBET MOSICHUTD
YPaBHEHHUSMH PEaKlnil B MOJIEKYJIIPHOW 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BaBIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcruaa HaTpus, HUTpara cepedpa u KapOoHaTa HATPUs ONPEIeTHTh, Kakoe M3 yIOOpeHHH —
HHUTPAT Kalblus, GochaT aMMOHUS, XIIOPH] KaJus — IPeACTaBIsIeT co0oit ncciexye-Melit oopaser ynooperus? OTBET MOSICHUTh
YPaBHEHHUSMH PEakKiuii B MOJIEKYJIIPHOH 1 HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak npu momomy ruipokcuia HaTpws, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONPENeliTh, Kakoe W3 yJOOpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kamist, pocdat KaIust — MpeAcTaBIsIeT coboit obpaser ynoopernsn? OTBET NOICHUT YPaBHEHUSIMHI
peakiuii B MOJIEKyJIIPHONH 1 HOHHO-MOJIEKYJIAPHOH (hop-Me C yKazaHHEeM I[BeTa 00pa30BaBIINXCS OCAIKOB.

318. [Ipu moMomM KakuX Ka4eCTBEHHBIX PEaKIMi MOXKHO MOATBEpIUTh coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Hammcats ypaBHEHUS COOTBETCTBYIOIINX PEAKINI B MOJICKYJIIPHOH M HOHHO-MOJICKYJIIpHOH (opme.
319. HasBate Hambosee BaxKHBIC COJNH JKele3a U yKa3aTh MX MpaKTHUecKoe 3HaueHHe. [Ipyu MoMOIM KaKuX peaxiuii MOXKHO

oOHapyxuTh npucytcrue noHoB xesesa (1) u (III) B pacrBope? OTBET NOA-TBEPAUTH YPaBHEHUSIMHU PEaKIUil B MOJICKYJIIPHOU U
HMOHHO-MOJIEKYJIAPHOH (opMe.

320. ITpy moMoImM KakWX KadeCTBEHHBIX PEAKIMH MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: K3PO4, Na2CO3, BaCl2?
Hanmcates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.

Bompocs! 1 mpoBeieHns IPOMEXYTOUHOH arTecTarn B popme sx3amena (UK):

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHs MAacChl U DHEPrHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XHUMHH: 3aKOH 0OBEMHBIX OTHOIICHWH, 3aKOH ABOTaJpO M €T0 CIEICTBHSL. METOMBI ONpereIeHHs
MOJIEKYJIIPHBIX MAaccC ra3os.

3. [Iepuoanueckuii 3akoH u nepuoanueckast cucrema JI.1. Menneneesa. [lepuoasl, rpynnsl U MOA-TPYIIIBEI NEPUOIUYECKOI
cucteMbl. CBs3b CTPOEHUS aTOMA C IIOJIOKEHUEM JIEMEHTOB B IEPUOANYECKON CUCTEME.

4. Crpoenue aroma. Iloctynarsl bopa.

5. KBanToBbIe uncia, ux GU3MYECKUil CMBICI.

6. DNeKTpOHHAsE OpOUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. [Ipasumo XyHpa.

7. CewmelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OP-MYIIBI SJIEMEHTOB.
8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHMS MX JICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
3JIEKTPOHY.

9. THIIBI XUMHAYECKON CBSI3HM, UX OCOOECHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKHU.

11. KoBanentHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTOl BaJIEHTHBIX CBS3EH.

12. Crioco0b1 00pa3oBaHusI KOBAJICHTHOH XHMMHYECKOW CBS3H.

13. I'mOpuan3anys aTOMHBIX DJIEKTPOHHBIX OpOWTaneil n e€ BHUIBIL.

14. IMonspHOCTS XUMHYECKOIT CBSI3H. DIEKTPUYECKUII MOMEHT JUIOIS MOJEKYJIbI.

15. Wonnas cBs3b, e€ ocobenHocTH. CTeneHb HOHHOCTU CBSI3H.

16. BopoponHas cBs3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIICCTB.

17. TepMmoxumusi, ee OCHOBHBIE olpefeneHus. 3akoH ['ecca u ero cieacraue.

18. BHyTpeHHsIs1 Heprus U SHTaNbNUs. JHepreTuueckue d(P(GeKTbl XUMUIECKUX MPOLIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposSTHOCTb COCTOSIHUSL CUCTEMBI U SHTPOIHS.

20. HampaBiieHHOCTh caMOITPOU3BOJIBHOTO MPOTEKAHUSI XUMHUYECKUX peakimid. JHeprus [mdOca.

21. Xumndeckass KHHEeTHKa. CKOPOCTh XMMHUYECKHX Peakuuil B TOMOTEHHOI M T€TepPOreHHOI CHCTe-Me.
22. BausiHue npupoibl pearupyromux BeIIeCTB U TEMIIEPATyphl HA CKOPOCTh XUMHUYECKOH PEeaKuu.
23. BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHUYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTajau3aTopa.
24. OO6parnMele 1 HEOOPATUMBIC XUMHIECKHE PEAKINH. XUMHIECKOE PaBHOBECHE.

25. CwMmernienue xumuueckoro pasHoBecus. [Ipunuun Jle [HaTense.

26. Bona, e¢ ¢pusudeckue croiictBa. J[marpaMma COCTOSIHHS BOIBI.

27. AHOMaJbHBIE CBOMCTBA BOJIbI, X MPUYMHA U POJb B MPUPOJIE.

28. PactBopel. ['mapatnas Teopus JI.1. Menneneesa. Ternossie 3¢ dekrs pacTBOpeHUsI.

29. PacTBopuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSIX.

31. KoHueHTpanus pacTBopos, €€ BUABL.

32. OcmMoc, ocMOTHYECKOe JlaBlieHHe pacTBOpoB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB U DIIEKTPOIHUTOB.




33. INoHmkeHne DaBlIeHHUs HACBIMIEHHOIO Iapa pacTBOPHUTENS HAA pacTBOPOM. 3akoH Payms mis pac-TBOPOB HEIIEKTPOIUTOB

H 3JICKTPOJIMTOB.

34. IoBblIeHNE TeMIEpaTyphl KUIIEHUsI pacTBOPOB. 3aKOH Payiis [ist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIHUTOB.

35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AIIMHA PACTBOpA. 3aKOH Paymst 1 pacTBOPOB HEINEKTPO-IHTOB U 3JIEKTPOIUTOB.
36. Teopust 2NEKTPONUTHUECKON TUCCOIMALIUH.

37. [IpumenumocTth 3akoHOB Bant — 'odhda u Payns k pacTBopam 3J71€KTPOIUTOB.

38. Crna0ble 3NEKTPONIUTHI, UX AUCCONMANMA. 3aKkoH pazbaBieHuss OCTBalbaA.

39. CuJIbHBIE DJIEKTPOJMTHI, UX AUCCOUUAINS. AKTUBHOCTh HOHOB.

40. Peakiinn moHHOTO OOMEHa B pacTBOPaxX AJICKTPOJHMTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIH.

41. DnexTpoauTHYeCcKas auccouuanus Boasl. HeliTpanbHble, KUCIbIE U IIEIOYHBIE PACTBOPEI.

42. Bonoponnsiii nokaszarens. Illkana pH, meronst onpenenenus pH.

43. I'uaponus, ero KoNM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTb THAPOJIM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBOpa.
44. I'uaponus coneit u ero BUABI (Ha IpUMeEpe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHbIe CHCTEMBI, X KIacCH(UKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHble CUCTEMBI, UX KIacCH(UKAIMA 110 CTeNeHU auctnepcHocTH. CBOOOAHO- U CBA3HOAUC-NIEPCHBIE CUCTEMBI.
47. Y CTOWYHNBOCTh AUCIEPCHBIX CHCTEM. DaKTOPhI CTAOMIM3aLUH AUCIIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHUIIBL.

49. Konnounnele pactBopsl. CTpoeHHE KONIOUAHON MMLENIBL.

50. Koarynsiuys KoJIOMJHBIX pacTBOPOB U (akTOphl, €€ BHI3BIBAIOIINE.

51. THUNbl OKMCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLUI.

52. Peaxuun oxucnenus. Baxueille BocCTaHOBUTEIH.

53. Peakniuu BoccranoBieHus. BaxkHeHIIInEe OKMCIUTEIH.

54. OKHCIUTENbHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTb.

55. DNEeKTPOXUMUYECKUE CHCTEMBI. DJIEKTPOAHBIE OTEHIMAbI U Pl HAIPSKEHUH METaJIOB.

56. Kopposust meTanioB u ee BUIBL.

57. MeTto/1bl 3alUThl OT KOPPO3UH METAJUIOB.

58. [NonsTne xumudeckoil uneHTuukanuy. KadecTBeHHbIC peaKkiii Ha MOHBI.

59. CocrapiieHre YpaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIMH, peakinii HOHHOTO OOMEHa, THIPOJIn3a COJEH.

6.2. Tembl NUCBMEHHBIX Pa6oT

KoHTpomnbHas paboTa CTyI€HTOB 3a04HOM (POPMBI O0yUCHHS

KOHTpOJ'[I)HaSI pa60Ta Ha TCMY «XUMH4YeCcKre pacyeTh». ]_IGJ'IBIO BBIIIOJIHCHU A KOHTpOJ'IBHOﬁ pa6OTI>I ABJISICTCA 3aKPCINICHUC
TCOPETUICCKUX 3HaHHﬁ, BBIHOCUMBIX Ha CAMOCTOATEIbHYIO pa60Ty CTYJACHTOB, MO3BOJIAIOIINX OCBOUTH CIICIIUAJIBHBIC PA3ICIIbL
JOUCUMILIAHBI.

Bemonasercs KP cTyneHTOM HHAMBUIYaIBHO IO PyKOBOJICTBOM IIPETIOIABATENs BO BHEAY TUTOPHOE BPEMsI, CAMOCTOSTEIBHO.
Cpok crauu 3aKOHUYEHHOH pabOoTHI Ha POBEPKY PYKOBOJUTEIIO YKa3bIBaeTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3ameuaHuil, pabora 3ammimaercs. [Ipu momoKUTETPHON OLEHKE BBITOTHEHHON CTYICHTOM paboTe Ha TUTYIBHOM JIUCTE pabOTHI
cTaBUTCH - ""3a4TEHO".

6.3. @oH/ OLIEHOYHBIX CPEICTB

B teuenue cemectpa npoBoasarcs 2 npomexytounbix koHTpous (ITK1, ITK2), cocTosmumx 13 BOpocoB U 3a1ad, 10 NpOiIecHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIIUHA U MPAKTUICSCKIX 3aHSATHH.

ITo mucuurumae Xumus popMamMu TEKYIIETO KOHTPOJIS SIBIISTFOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaay 1o npeacTaBieHHbIM BapuaHTaM 3a1aHui.

TKS - Bemonnenue PI'P.

6.4. IlepeueHb BHI0B OLICHOYHBIX CPeICTB

PacueTHO-rpaduueckas padora.

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

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI1.1 |I'munka H.JL OO6was xumus: [yueOHoe mocoOue Uis CTYACHTOB Mocksa: UnTerpan-Ilpecc,
HEXUMHUYECKUX CIEIUAIIEHOCTEH BY30B] 2009
JI1.2 | T'munka H.JL. 3amauun 1 ynpaxxHeHHs 10 00IIel XMMUU: yaeOHOe mocoone Mocksa: KHOPYC, 2011
JI1.3 | Jlyranckas U.A., XHUMHS: METOTUYECKHE YKA3aHHUsI T10 U3yUYEHUIO Kypca U Hosouepkacck: , 2013
[Manamosa O.1O. BBITIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a09HOM
(hopmbl 00yUeHUS
JI1.4 | JIyranckas N.A. Xumust: yaeOHoe mocodue [ CTyA€HTOB BCeX HapaBICHHIH | Hosouepxacck: , 2013
JI1.5 |[JIyranckas ML.A., XuMmus: METOJUYECKUE YKa3aHUA 110 U3YYCHHUIO Kypca U Hosouepxkacck, 2013
Hlanamosa O.10., BBITIOJTHCHHIO KOHTPOJIBHOM PaOOTHI IS CTYACHTOB 3a04YHOI
[IsatHunbHa E.B. (opmser 00ygenus HarpasieHns 280700 "Texnochepras

0e30macHOCTh"




7.1.2. lonoJHUTEIbHAS JIUTEPAaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3narenscTBO, TON

JI2.1 |Pe3snxun B.1. XuMus: HHTEHCUBHBIN KypC IOATOTOBKU K TECTUPOBAHUIO U Mumnck: TerpaCucremc, 2012
JK3aMEHY
JI12.2 | KpamenunuukoBa H. | Xumust: yuebHoe mocoOue i caMOCTOSTENIbHOM paboThl U Woukap-Oma: ITI'TY, 2013
I'., BunokypoBa P. . | mpakruyeckux 3aHATHN
JI2.3 | dpoBoBozoBa T.U., Xumust: 1abopaTOPHBIA PAKTHKYM JJISl CTYICHTOB BCEX Hosouepxkacck, 2018
IManamosa O.10., HaInpaBJIeHUH
IIarauneiaa E.B.
JI2.4 |Bapenuos B. K., XHUMHS : AIEKTPOXUMUYECKHAE TIPOIECCHl U CUCTEMBI: Y4eOHO- Hoocubupck: HI'TVY, 2013
Cunuypuna P. E., METOIYECKOE TI0CO0He
Typno E. M.
JI2.5 |AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUUYECKUI YHUBEPCUTET,
2019
7.1.3. MeTonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |Jlyranckas ML.A., Xumust: COOPHHUK 3a/1a4 JJIs1 CAMOCTOSITEIBHON PabOoThI HoBouepxacck: , 2008
Hpooso3osa T.. crynenToB crieruanibHocTH 280401 - "Menuopanus,
pexynbTHBanys 1 oxpana 3emens'", 280402 "IIpupomooxpanHoe
o0yctpoiictBo Teppuropuit" u 270104 - "T'TC"
JI3.2 |JIyranckas ML.A., Xumus: cCOOpPHUK 3314 ATl CAMOCTOATENIFHON pabOThI HoBouepxkacck: , 2012
HpoBoso3osa T.H. crynenToB HampasieHus 280100.62 «IIpuponooOycTpoiicTBO 1
BOJIONOJTE30BaHUE» Mpodrteii « Memnopamnus, peKyIbTHBALUS 1
oxpaHa 3emeinsy» u «IIpupomooxpanHoe 00ycTpoHCTBO
TEPPUTOPUID»
JI3.3 | Jlyranckas N.A., Xumust: COOpHUK 3a/1a4 711 CAMOCTOSITETILHOU paboThI Hosouepkacck, 2012
Hpososo3osa T.U., ctynentoB HarnpasieHus 280100.62 «IIpupoaoo0ycTporHCTBO 1
IManamosa O.1O. BOJIONONTE30BaHME)» Mpoduieit «Memnoparnys, peKyIbTHBALUS U
oxpaHa 3emelnb» 1 «IIpupomooxpanHoe 00yCcTPOUCTBO
TEpPUTOPUID»
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 MHGOPMAMOHHO-CIIPABOYHBIE W TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepeyeHb MPOrpaMMHOI0 odecrnevdeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaitn Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteAatusupyc K3+ LY TlocynapcTBeHHBIH (MyHUIUITANEHBIN) KOHTpaKT No
PIHA06150002 ot 15.06.2021 r. Ha nepenauy
HEHCKITIOUUTEIBbHBIX IPAaB Ha UCIIOJIb30BAHUE [IPOTPAMM IS
SBM 000 «AWUTU LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitay
7.3.5 Microsoft Teams IMpenocraBnsercs GecruiaTHO
7.3.6 MS Office professional, CyO6muren3nonnsIif goroop Ne502 ot 03.12.2020 . AO
«Co¢rJlaiin Tpeio»
7.4 Ilepevyenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazsr nanabix OO0 "TIpecc-Mupopm" (KoHcynbTanT https://www.consultant.ru
+)
7.4.2 basbr manabix OO0 HaydHnas anekTpoHHasS http://elibrary.ru/
6ubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJIMHbBI (MOAYJIs)
8.1 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMUI

cpelcTBaMH O0yUYEHUs, CITy)KaIUMU JUIs IPeJICTaBIeHHsT MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop neMoHCTpalmoHHOT0 000pyIoBaHuUs (MIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
., npoekrop Acerx113PH — 1mt., o5kpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsAHBIE TocoOmns — 15
mrt.; PaGoune mecta ctyneHToB; Pabodee MecTo mpemogaBarens.




8.2 2317 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka- 1 mit.; Pabouune mecta ctyaenros; PaGouee mecTo mpemnoaaBaTens.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATU3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHUSI, CITyKAIUMH JUTS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00eCTIeYeHHEM JTOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;
Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboume mecTa cTyneHTOB; Pabodee MecTo mpermopaBaTes.

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

1. [Tonoxxenue o Texymieit arrecranuu odyuatonuxcs B8 HUMU JIAY (BBeneHo B nelicTBue npukazom aupekropa Nell9 or
14 urons 2015 r.). / HoBouepk. urk.-menmmop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015. - Pexxum mocryma:
http://www.ngma.su - 27.08.2016

2. XUMHS : METOJIMYECKHE YKa3aHHsI [0 MOATOTOBKE K TEKyIIeMy KOHTPOJIIO JJIs CTYyIEHTOB BcexX HampasieHuid / HoBouepk. nHx.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.M. Xumus: 1a6. nmpakrukyM s ctyn. Bcex Hampasi./ T. U. JIpooBo3zosa, O. 0. Illanamoga, E. B. [IaTHuIbHA ;
Hosouepk. urx.-menuop. uH-T JJorckoit AY. - HoBouepkacck, 2018.

3. XuMus: METOA. YKa3aHHS IO M3y4. Kypca H BBII. KOHTP. paOOThI AJIs CTY. 3204. (hOPMBI 00YY.

/ HoBouepk. wrx.-menunop. uH-T Jlorckoit [AY, Cocr.: O.1O. lllanamosa, T.U. [lpoBoBo3oBa, HoBouepkacck, 2020.

4.3. XuMHS : METOAMYECKIE yKa3aHMA IO MOJITOTOBKE K TEKyIIeMy KOHTPOJIO AN CTyISHTOB BceX HampaBieHui / HoBouepk.
uHX.-Menuop. uH-T JJonckoit I'AY ; coct. O.10. Ilanamosa. - HoBouepxkacck, 2019.




1=

11. TOTIOJTHEHUA U U3MEHEHHSA B PABOYEN MPOT'PAMME

B pabouyio nmporpavmy Ha 2022 - 2023 yueOHBIH roJ BHOCATCH CNEAYIOUIAE JOMONHEHUS A H3-
MEHEHUA - 00HOBIEHO U AKTYaMU3APOBAHO COACPAKAHWE CIIEOYIOLIMX pa3de/ioB H MoApa3iaeioB paﬁoqei«"i

NpOrpamMmst:

8.3 CoBpemMeHnHbIe MpodeccHOHATbHbIE 6a3bl H HHOPMANHOHHLIE CIIPABOYHBIE CHCTEMBI

bassi panHex 000 "[pecc-Uudopm" (Korcyne-
TaHT +)

Horoeop Ne(1674/3905 ot 20.01.2022 ¢ OOO
"Tlpecc-Undopm" (Koncynpraut +)

Bazel maaabix OO0 "PernonanbHbiii HHGOpPMALIH-
OHHBIH HHAEKC TUTHPORaHNS"

Jorosop Ne HK 2050 ot 18.03.2022 ¢ OOQO "Pe-
THOHANBHBIH MHOOPMALWOHHbIH HWHIEKC LUTHPO-
BaHua"

Bazel nanHerx OO0 Hayynas snektpoHHas 6ub-
JTHOTEKA

JluiieH3HOHHbIH J0roBOp No SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
anekTpoHHas 6ubmuoTeka

Bazbl mauaex OO0 "T'poce Cucrem.Mudopmanms
W penieHus”

Kowntpakt Ne KPH-18510 ot 06.12.2021 OOO
"T'pocec Cucrem . Mudopmanus 1 peuierus”

Hepeuens gorosopos IBC obpasosareabHoli opranusanan Ha 2022-2023 yu. roa

YaeOnnri
roa

‘ HaumeHOBaHHE JAOKYMEHTA ¢ YKAZAHHEM PEKBHIHTOB

Cpox neiicrBus 10Ky-
MEeHTA

202272023

Horoeop Ne 501-01'20 o6 okazaHun uHbOpMaLIMOHHBIX YCITYT
| TIO TIpEIOCTaBIEHHIO J0cTyNa K 6az080# komekimu «3bC
Yuupepcutetckasn Gubnuorexka onnaiin» ot 22.01.2020r. ¢ 000
«HexcMeana»

¢ 20.01.2020 r. no
19.01.2026 .

202272023

Jorosop Ne p08/11 Ha okazaHue yciayr no npeaocTapieHuIo ao-
CTYMA K 3MeKTPOHHBIM nWamanuaM ot 30.11.2017 r. ¢ OO0 «H3-
JatenscTo Jlanb» PasMmelneHre BHYTPHBY30BCKOH JTUTEPATYPBI
Joul" AY na nnardopme IBC Jlans

¢30.11.2017 . mo

31.12.2025 r.

2022/2023

Jorosop Ne COB NeHB-171 1o pasmeneHAr0 NpoU3BeaeHHH 1
MpenocTaBleHuio noctyna K pasgeinam 3bC C3b ot 18.12.2019
r.c Q00 «3BC Jlaae»

JHon.cornawenue ot 24.06.2021 &k Jor NeC3b NeHB-171 ot
18.12.2019 . ¢ OO0 «DBC Jlane»

¢ 18.12.2019 r. no
31.12.2022 .,
C NOCNEYIOUIEH Mpo-
TOHTaMeH

2022/2023 ¢ 29.10.2019 r. mo
Jorosop Ne 11 okasaHus yC/IyT OJJHOCTOPOHHETD AOCTYINA K pe- 28.10.2020 1
cypcaM HaydHO-TexHudeckoH tubmuotexu «PT'Y Hedru v rasa 5 no:n-e,u ;}_C)Lu‘-eﬁ n -
(HUY) umenn U.M. Ty6xuna» ot 29.10.2019 r. (Hedrerazoeoe 1eAy . P

JIOHTALHEH
neno)

2022/2023 c27.04.2018 r. mo

Joroeop Ne 48-n Ha nepegady nNpou3BeIeHHsS HAYKH W HEUC-
OKOHYAHHS HEUCKITIO-
KJTIOYMTENBHBIX TIPAB Ha ero ueronbsosadny ot 27.04.2018 r. ¢ ST i
®TEHY «PocHAMIIM» pas
TIPOH3BEACHHE
| 2022/2023 | JToroeop Ne 1310 o1 02.12.21 Ha okazaHue ycayr [0 mpeno-
' CTABJIEHHID JIOCTYTIA K 3JIEKTPOHHBIM W3AHHAM KOIEK- ¢ 14.12.2021 r. mo
uuid:«Berepunapus u cebeckoe xo3sicTBo - M3naTeascTo 13.12.2026 1.
Jlauby
2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3zaHHe YCIyT 1O MPEo-
CTaBIIEHHIO IOCTYTA K 3TeKTPOHHEIM M3TaHUAM KOMIEKLMM: c 14.12.2021 r. mo
«IKOHOMHMKE U MeHeKkMeHT — M3narenscTio Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlanb»

2022/2023 Horosop Ne 2-22 o1 18.02.2022 r. ¢ OO0 «M3gaTenscTso

Jlaue» Ha okazaHWe YCIYT 10 NPeJOCTABIEHHIO JOCTYIIA K
HIIEKTPOHHBIM H3I8HUSM KOJUTeKUMH: «JlecHoe X034HCTBO U
necoutkenepHoe geno — Manarenscrea Jlans» OBC Jlanb

OTAENbHO HA6 KHHUI W3 IPYTHX pas/leioB.

¢ 20.02.2022 r. no
19.02.2023 r.
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8.5 Ilepevent HHGOPMANMHOHHLIX TEXHOIOTHHA H NPOrPAMMHOI0 obecTieveHHs, HCMOIb3Ye-
MBIX NPH OCYIIECTBJIeHHH 00pa3oBaTe/LHOI0 npouecca

Ilepevens AHOEHIHOHHOIO HPOrPAMMHOIO
obecneucHun

PexkBHIHTH TOATBEPARAAMIEr0 JOKYMEHTA

[NporpamMMHas cucTeMa U1d 0OHAPYKEHHs TeK-
CTOBBIX 3aMMCTBOBAHHMH B yUeOHBIX ¥ HAYUHBIX
pabotax «ArTumnaruar. BY3» (unreprer-
BEpCHA);

Mojxyns «IIporpammubiil KOMIUIEKC NOKCKA
TEKCTOBBIX 3dHMCTROBAHHI B OTKPBITBIX HCTOY-
HHKAX CETH HHTEPHETY

Juuensronnsii gorosop Ne 4501 or 13.12.202] 1.
AO «Antunnaruary (¢ 13.12.2021 r. mo 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7.8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

Cy6auuen3dornsrid qororop Ne0312 ot 29.12.2021 r.

AO «Codrr/Taiin Tpein»

JlomonHeH s ¥ U3MEHEHNS PACCMOTPEHE! Ha 3aceaHuM Kadenpsl «28» aneaps 2022 r. mp. Ne 5

BueceHHble NOTIONHEHUS W U3MeHeHus yTeepaxaaio: «9 » despans 2022 1.~

lexau daxynsrera [~ 57

o R
~ —@enopan A.B.

(MOATHCE) (P00



11. JOMOJIHEHUS 1 UBMEHEHUS B PABOYEA ITPOT'PAMME

B pabouyro nporpammy Ha 2023 - 2024 yuyeOHBIN TOA BHOCATCS W3MCHCHUS - OOHOBJICHO U
aKTyaJIM3MPOBAHO COAEPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPA3/IENoB paboUeil MporpaMMBI:

8. YUEBHO-METOJUYECKOE M HWH®OPMALIMOHHOE OBECIIEYEHUE
JTUCHUIINHBI

AKTyanbHOE

y4e0HO-METOIMIECKOE oOecrieueHue

JAOCTYIIHO

10 CCBIJIKE:

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

8.3 CoBpemeHHbIe TpodecCHOHATBHBIE 0a3b1 1 HHPOPMAIHOHHbIE CTIPABOYHBIE CHCTEMBI

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

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

ba3sl nanueix OO0 "PernoHaabHbIN
WH()OPMAITMOHHBIN HHACKC ITUTHPOBAHUS"

LUTUPOBAHUS"

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

bassl ganapix OOO HayuHnas sneKkTpoHHas
6ubmmoTexa

JInieH3MOHHEIN

AJIEKTPOHHASI OMONIHOTEeKa

JIOTOBOP
13947/18016/2022 ot 10.10.2022 OOO Hayunas

Ne SIO-

Iepeuens noropopos IBC obpa3zoBaTebHOiIi opranuzanumn Ha 2023-2024 y4. rog

Y4eOHbIi Cpok neiicTBusA
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMEeM PeKBU3UTOB
roj JOKYMEHTA
Horosop Ne 501-01\20 06 oka3aHny HHPOPMAITMOHHBIX YCIYT IO
2023\0024 | MIPENIOCTABICHHIO I0CTYTA K 6a3zoBoit kommteku «bC C 20.01.2020r.
YHuBepcureTckas 6ubnmoreka onnaita» ot 22.01.2020r. ¢ 000 1n019.01.2026
«HexkcMenuay»
2023\2024 | Horosop Ne p08/11 Ha oka3aHue yciayr 1o NpeJoCTaBICHHIO JOCTYNA K
anekTpoHHbIM u3gaHusM ot 30.11.2017 r. ¢ OO0 «M3narenscTBO ¢ 30.11.2017 r. mo
Jlanb» Pa3zmerienrne BHyTpHBY30BCKO# uTepatypsl JoHI'AY Ha 31.12.2025 r.
wiatdopme IbC Jlanp
2023\2024 | Horosop Ne COb NeHB-171 no pa3MeeHuo Npou3BeIeHU 1 C 18.12.2019 no
npeaocTaBieHuio goctyna K pasaenam ObC COb ot 18.12.2019 1. ¢ 31.12.2022
000 «3BC Jlaup» C TIOCIIeyIomei
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
Hay4YHO-TexHIUeckor ononmuotekn «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. oo
Jorosop Ne 48-11 Ha mepegady NpoOU3BENCHAS HAYKA U OKOHYAHUS
HEUCKJIIOYMTENBHBIX IIPaB Ha €ro Ucroib30BaHuu oT 27.04.2018 r. ¢ HEHCKIIFOYUTEIbHBIX
OI'BHY «PocHUUIIM» IpaB Ha

IIPOU3BEJICHUE

2023\2024 | Horosop Ne 1310 ot 02.12.21 Ha oka3aHHE yCIYT MO MPEAOCTABICHUIO C 14.12.2021 1o
JIOCTyTa K 3JIEKTPOHHBIM U3IaHUSAM KOJUIEKIUN: «BeTepunapus u 13' 12’ 2026
CEeJIbCKOE X03sICcTBO - M3naTenscTBo JIaHb)» o

2023\2024 | Horosop Ne 1311 ot 02.12.21 Ha oka3zaHue yCIyT IO
MPEJOCTABIEHUIO JOCTYIIA K 3JIEKTPOHHBIM U3JJaHUSIM KOJUIEKIIUU: C 14.12.2021 no
«IKOHOMHKA B MeHEKMEHT — MzmarenscTBo Jlamkos u K» ¢ OO0 13.12.2026
«9BC Jlanb»

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

2023\2024 | oka3zaHHE YCIYyT IO MPEAOCTABICHUIO TOCTYIIA K 3JICKTPOHHBIM

W3IaHUSIM KOJIJIEKIUU: «JIecHoe X0341iCTBO U JIECOMHXEHEPHOE JIETI0

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

BnecenHble 10MOJHEHNS U U3MEHEHZA yTBEpKaato: «26» ampens 2023 r.

Denopsaua A.B.

CWI/ICL) (®.1.0.)

JlekaH ¢akynbpTeTa




11. TOMOJIHEHW S 1 U3BSMEHEHUS B PABOYEH ITPOT'PAMME

B pabouyro nporpammy Ha 2024 - 2025 y4yeOHBIN TOA BHOCATCS W3MEHCHUS - OOHOBJICHO U
aKTyaJIM3MPOBAHO COAEPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPA3/IENoB paboUeil MporpaMMBI:

7. ®OHJI OHLEHOYHBIX CPEACTB JJs KOHTPOJISI YCIHEBAEMOCTHU U
IMPOBEJIEHUSI TIPOMEXYTOYHOMH ATTECTAIIMM OBYYAIOIIUXCS TIO
JUCHUIIJIMHE

JIisi KOHTpOJIE YCIEBA€MOCTH M PEe3yJbTaTOB OCBOCHUS AUCUUILIUMHBI ¢ 2024-2025
y4eOHOro rojia UCIOIb3yeTCs 0aIbHO-PEUTHHTOBas cucTema coriacHo [lonoxeHuro o Tekyen

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

8. VUEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

AKTyanbHOE

y4eOHO-MeToueckoe  obecredeHue

JIOCTYITHO

o CCBIJIKCE:

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" (KoHcynbranT +)

baza manasix OOO "H3narensctBo Jlans"

00O "UznarensctBo Jlann"

Horosop Ne 117 ot 09.02.2024

Ilepeuens norosopoB IBC odpa3zoBarenbHoii 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

2004\2025 | MPEAOCTABIICHHIO JIOCTYTA K 6a30Boit koymekuu «3bC C 20.01.2020 .
YHuBepcureTckas 6ubimoreka onnaita» ot 22.01.2020r. ¢ 000 1019.01.2026
«HexkcMenua»

2024\2025 | Jorosop Ne p08/11 Ha oka3aHue YCIIyT 1O MPEAOCTABICHUIO
JIOCTYyTIA K 3JeKTpoHHBIM m3ganusM ot 30.11.2017 r. ¢ OO0 ¢ 30.11.2017 r. mo
«3natenbctBo Jlansy Pa3menienne BHyTPUBY30BCKON JIUTEPATYPhI 31.12.2025 r.
Joul’AY na mnardopme IbC Jlanp

2024\2025 | Horosop Ne COB NeHB-171 no pa3menieHuIo Ipou3BeACHUN 1 C 18.12.2019 mo
npeaocrapieHuto gocryna Kk pagenam 9bC C3b ot 18.12.2019 1. ¢ 31.12.2022
000 «OBC Jlaub» ¢ mocJieayronein
Hom.cormamenune ot 24.06.2021 x Jor NeCOb NeHB-171 ot MIPOJIOHT AITHEH
18.12.2019 . ¢ 000 «9bC Jlanb»

2024\2025 ¢29.10.2019 mno

JloroBop Ne 11 okazanust yCIIyT OJHOCTOPOHHETO TOCTYTIA K

pecypcaM HaydyHO-TexHu4eckor oudmmoteku «PI'Y HedTu u 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 NpOU3BENCHAS HAYKH U OKOHYAHWS
HEUCKIIIOUUTEIBHBIX IIPAB HA €r0 UCMONb30BaHUU 0T 27.04.2018 1. ¢ | HEUCKITIOUUTEIBHBIX
OI'BHY «PocHUUIIM» paB Ha

MIPOU3BEIICHUE

2024\2025 | Jdorosop Ne 1310 ot 02.12.21 Ha oka3zaHHE YCIYT 1O
IIPEAOCTABIEHUIO JOCTYIIA K JIEKTPOHHBIM M31AHUAM C 14.12.2021 no
KOJUTEKITHH : « BeTeprHApHS 1 CEIBCKOE XO3IUCTBO - M31aTenbCcTBO 13.12.2026
Jlanp»



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

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 Jlanpy»

2024\2025 | HoroBop Ne 117 ot 09.02.2024 t.

neino — M3narensctBa Jlanny ObC
JIPYTHX pa3JIeoB

OKa3aHHUe YCIYT MO MPENOCTaBICHUIO JOCTYyNA K JIEKTPOHHBIM
W3aHUsAM KOJUIEKIUU: «JIecHOe X0351CTBO U JIECOMHKEHEPHOE

¢ OO0 «M3nmarenscTBo Jlanb» Ha

C 20.02.2024 no

19.02.2025
Jlanb 1 oTAENBHO HAb6 KHUT U3

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
MCTOYHHUKAX 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).

Bruecennnie AONOJIHCHWA U U3MCHCH,

71 yTBepKAa0: «26» urons 2024 r.

Denopsau A.B.

JlexaH ¢axkyibrera

(®.J.0.)




