[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®UO: Metposckas AHHa BukToposHa Ipunosicenue 6 Kk 0EHOBHOU NPOGeECCUOHATLHOU 00PA308aMENLHOL NPOSPAMME

LomxHocts: IMPEKTOP  no nanpaenenuto noozomosxu 19.03.04 Texnordoz2us npodyKyuu u op2anu3ayus 06uecmeeHHO20 RUMAHLS,
Nara nopnucanms: 19.09.2025 09:54:14 nanpaenennocmo (npoguns) npocpammer Texrono2us u opeanusayus pecmopanio2o busHeca
YHUKanbHbI MPOrpaMMHbIA KIKOY:

798bda6555fbdebﬁ‘e}7768f6f1710bd17a9070c31fdc1b6a6ac5a1f10c8c5199

OpasoBanus Poccuiickoin Penepanumn

(penepasbHOE rocygapcTBeHHOE OI01KEeTHOE 00pa30BaTe/IbHOE YUpeKIeHHue
BbICIIIET0 00Pa30BaAHUA
«Poccuiickuii 3xonomMuuyeckuil yausepcurer umenu I'.B. Iliexanosa»

q)aKYJIBTeT 9KOHOMHKH, MCHCI?KMCHTA XU TOPT'OBJIU

Kadenpa ToBapHOii SKCIEpTU3BI, TEXHOJIOTUU TOPTOBIN U PECTOPAHHOTO OM3HEca

OLHEHOYHBIE MATEPUAJIbBI
no yuyeonoii qucuuminie 51.0.13 HEOPTAHNYECKAS XUMUSA

HanpaBienue noaroroBku 19.03.04 TexHosiorussi mnpoaykuMm MW OpPraHM3anus
00IIeCTBEHHOI0 MUTAHUS

Hanpasiennocrs (nmpoguiab) mnporpammbl  «TexHosioruss ¥ OpraHu3aunus
pecTOpaHHOro OU3Heca»

YpoBeHs Bbicuiero oopasosanus  bakanaspuam

I'ox Hayaiaa moarorosxu 2025

Kpacnonap — 2024 .



CocrtaButenn(n):

K.T.H., JOIICHT, JIOLICHT JLU. AmGapuymsH

(y‘IeHaﬂ CTCIICHb, YUCHOC 3BaHUE, I[OH)KHOCTI),)

OneHoYHbIE MaTepHajbl 000PEHBI Ha 3aceaHny Kaeapbl TOBApHOM AKCIIEPTU3bI, TEXHOIOTUH
TOPTOBJIM U PECTOpPaHHOTO OHu3HEca, MpoTokod Ne6 ot 26.03.2024 r.



OIEHOYHBIE MATEPHAJIbI

o JUCUMIIJINHE «Heopzauuuecmm Xumus)

NMEPEYEHHb KOMIIETEHIIUI C YKA3SAHUEM PE3YJIbTATOB OBYUEHUS U
I9TAIIOB UX ®POPMUPOBAHUA 110 JTUCHUITJIMHE

DopmupyeMbIe Nuaukaropsl
KOMIIeTEeHI[UH AOCTUKEHH S HaumeHnoBanue
N Pe3yabTaThl 00yueHus
(xom u KOMIIeTeHI il KOHTPOJINPYEeMbIX
(3HaHus, yMEHU)
HAaUMEHOBaHUE (ko1 ¥ HAMEHOBaHUE pa3iesioB U TeM
KOMITETCHITIH) WHJIMKATOpa)
OIIK-2. Cniocoben OIIK-2.2. TIpumensieT OIIK-2.2.3-1 3Haer
MIPUMEHSTh OCHOBHBIC (PH3UKO- OCHOBBI (DU3UYECKUX,
OCHOBHBIE 3aKOHBI U | XUMUYECKHUE U XUMHYECKUX, PU3IUKO- Tena 1. OCHOBHELE
METO/IbI XUMUYECKHE METOIBI XUMUYECKUX U ‘
. 3aKOHBI XUMUHU.
UCCJIeIOBAaHUN aHanmza Jiis OHOJOTUYECKHIX
[Tepnognueckas
€CTECTBEHHBIX HAyK | pa3paboTKH, METOJIOB IS cuctema JLI
JUISL peIlIeHUs 3a/1a4 | UCCIIEZIOBAaHUN U UHCTPYMEHTAILHOM O
. . Menpeneesa. CtpoeHue
po(heCCUOHANBHON | SKCIIEPTU3BI MPOAYKIIUU | OLIEHKH ITOKa3aTeseH " CB(iIﬁCTBa P
JEeSITeNIbHOCTU 00IIECTBEHHOT'O KayecTBa U
HEOPTaHUYECKUX
MATAHUS U 0€30MacHOCTH
BEIIECTB
UCIIOJIb3YEMOTO ChIpb | MPOAYKIIMH Tena 2. CroiicTsa
OIIK-2.2.V-1 Ymeer ’
HPOBOHTS pPacTBOPOB.
DIEeKTPOUTHYECKAs
CTaHJapTHbHIC
VCIIBITAHUH 110 AHCCoTatiiA
OIIDEEICHILIO Tema 3. OxucnurenbHO-
el . BOCCTAaHOBUTEJIbHBIE
nokasarenei Gpu3mnKo-
peakiu
MEXaHUYECKUX U Tema 4. O6mas
(UBUKO-XMMHYECKHIX )
CBOHCTE XapaKTEePUCTHKA
METaJJIOB U
UCIIOJI3YEMOTO ChIPbA,
HEMETAaJIOB

nosty(pabpuKaToB 1
TOTOBOH MPOIYKIIUU
IIMTaHUA




METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOIIHUE JTAIIbI
®OPMUPOBAHUS KOMITETEHIIUI

MEPEYEHDb YUYEBHBIX 3AJTAHUM HA AYJIUTOPHBIX 3AHATHAX

Tema. 1. OcHoBHbIe 3aK0HbI XuMuH. [lepnoanyeckasn cucrema /.. Menaeseea. Ctpoenue
U CBOIICTBA HEOPTAHUYECKHX BeleCTB

1. Ilonb3ysch nepuoanyecKoi TaOIUIEH, naliTe XapaKTEPUCTUKY XUMUYECKOMY JJIEMEHTY
No5 o nnany:

a) Ha3BaHUE XMMHUYECKOI0 IEMEHTA, €T0 CUMBOJI,

0) oTHOCHUTEIbHAS aTOMHAs Macca (OKpYTJIEHHO J0 LEJIOT0 YHCIIa);

B) 3aps]l sipa aToMa;

I') YUCJIO IPOTOHOB U HEUTPOHOB B sI/Ipe aTOMa;

1) o0111ee YnCIIo 3JIEKTPOHOB;

€) HOMep MepUo/Ia, IPyIIbl, B KOTOPOM PACHOJIO0KEH XUMUYECKUNA JIEMEHT.

2. BeruucnuTe MacCoByIO J0JII0 BOAOpOAa B XUMHUeckoi popmyiie NaH.

3. MaccoBble 10JM MEIU U KUCIOpOJa B OKCHJAE MEIU COOTBETCTBEHHO paBHBI 88,8% u
11,2%. YcranoBute npocreinyio GopMyiy BEIIECTBA.

4. Onpenenute NOPSIIKOBBIA HOMEpP, Ha3BaHUE, OTHOCUTEIBbHYIO aTOMHYIO MacCy 3J€MEHTa,
HaxoJs1erocs B 3-M nepuoje, 3-m psaay, IV rpynne.

5. a) JlaiiTe XapaKTepUCTHUKY XMMUYECKOI'0 3JIEMEHTa aJIFOMUHMS HA OCHOBAaHUU €TI0
MOJIO’KEHUS B IEPUOMUECKON CUCTEME U CTPOEHMSI aToMa.

0) Hanumure ypaBHeHue peakiyu, HOATBEPKIAt0IIee XapaKkTep OKCUAA JaHHOTO

AJIEMEHTA.

Tema 2. CBolicTBa pacTBOPOB. JJICKTPOJUTHYCCKAS THCCONMALIUS.

1. Kakue BemiectBa, (GOpMyJibl KOTOPHIX MPHUBEIEHBI HUXKE, MOJBEPIalOTCsS THIPOIU3Y: a)
CaSO0s, 6) AgNOs, B) K 2CO3? YkakuTe XxapakTep cpe/ibl paCTBOPOB YKa3aHHBIX BEIIECTB IIPU UX
TUIPOJIU3E.

2. KakoBa Macca cosu, oOpasyromiedics npu B3aumozerctsuu 200r 2%-ro pactBopa
ruapokcuaa Hatpus ¢ 200 r 10%-ro pacTBopa CONSHON KUCIOTHI?

3. Jlokaxkxure CBOMCTBA KMCIOT Ha mpuMepe opTohocOpHOil KUCTOTHI. 3anuIInTe
YPaBHEHHUS PEAKIUI B MOJIEKYJIIPHOM U B MOHHOM BH/JIE.

4. ITpu B3aumoneiicteuu 168 r rupokcuaa Kaaus u pactBopa cyiabgata meau (II) maccoit
200 1, B kotopoMm 0,08 MaccoBbIX J10JI€H COJIM, BhIMaAaeT ocagok. OnpenenuTe Maccy ocaaka.

5. lokaxkute cBoiicTBa cojieit Ha npumepe xyopuaa meau (1I). 3anumumre ypaBHeHUS
peakuuii B MOJIEKYJIIPHOM U B HIOHHOM BH/IE.

Tema 3. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIMH.

1. Onpenenure CTeNeHH OKHCICHHS dieMeHTOB B coenuHeHusx: Cro0s, CrSO4, NaxCr.07,
Cr, CrOsz, Cr(NO3)3?

Kakne n3 3TUX COeIMHEHNH SBIISIIOTCA 3a CUET XpoMa:

a) TOJIbKO OKUCIHUTEISIMU;

0) TOTBKO BOCCTAHOBUTEIISIMU;

B) MPOSIBJISIOT JIBOWCTBEHHOCTh OKHUCITHTEIFHO-BOCCTAHOBUTEIHHBIX CBOHCTR?

2. CocraBbTe YpaBHEHUS peaKIfii, COOTBETCTBYIOIIUX CXEMaM:
a) CuS + Oz — CuO + SOz
0) Mg + H2SO4 — MgS0O4 + S + H20



B) NaHCO3 + NaOH — NaCO3 + H20
r) PCl3 + Cl2 — PCIs
1) NaoO + Cl207 — NaClO4

Kaxkue u3 3Tux peakiuit BISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU? JIJ1s KaXK 10
OKHUCJIUTEIFHO-BOCCTAHOBUTEIHPHON PEaKIIMK COCTABhTE ICKTPOHHBIN OallaHC.

3. Jns xnopuna meau (1) mpuBeaute mo aBe peakiuu, TPOTEKAIOIIUE:

a) C U3MEHEHHEM CTEIIeHEH OKHUCIICHNS,

0) 6e3 U3MEHEHHUS CTCIICHEH OKMCIICHHUS.

[IpuBenuTe U1l yKa3aHHBIX BAMU PEAKIIUHN, TJI€ TO HEOOXO0IUMO, JIEKTPOHHBIN OajaHC 1

VOHHBIE YPaBHEHUS PEaKLUH.

4. Cepy maccoii 12,8 r okMcImwiIM JOCTAaTOYHBIM KOJIMYECTBOM Kuciopoga. Ilpomykr
OKHCIICHHsI Cepbl MPOIYCTWIIM Yepe3 M30bITOK I'MIapokcuaa Kaiaus. K moiaydeHHOMY pacTBOpy
IPUIWIN PacTBOP XJiopuaa Kanbuus. Onpenenure Maccy BIIABIIETO OCAIKA.

Tema 4. O01mas XapaKTePUCTHKA METAJVIOB M HEMETAJLJIOB.

1. I'ne B mepuoauyeckoil cucTeMe pacroyiararoTcs MeTaibl, U, KaKOBbl OCOOCHHOCTH HMX
CTpoeHUS?

2. 3anuumre ypaBHEHUS peakluil, MO3BOJSIOIINX OCYILECTBUTH ITPEBPAILCHUS:

Ca+ 02— CaO + H20 — Ca(OH)2 + CO2 — CaCO3'-CO>

3. Paccmotpute snekTposin3 pactBopa cyibdata xenesa (M) B HelfTpanbHOH cpene.
BoruncnuTe cKOJIbKO JI. KUCIOPoAa (H.Y) BBIAEIUTCS Ha aHOJE, €CIIM Ha KaTOTE OTJIOXKHMIOCH 5,6 T.
xKenesa.

4. CocraBbTe ypaBHEHHS pEaKIUil B3aUMOJICHCTBHS HATPHSI, MATHHSI U ATFOMUHUS C COJISTHOM
KucinoToi. Paccunraiite, B Kakol U3 Tpex peakuuil BbIAETUTCS 00JIbIle BOJOPO/IA, €CIIU KaX bl
METaJUI B3ATh KOJIMYECTBOM BeIIecTBa 1 MOJb.

5. Hanummre MoJsieKyJsipHble YpaBHEHMsS pEaKUMH [UId OCYLIECTBICHMS CIEAYIOIINUX
IIPEBPAILCHHI:

Fe°— Fe?" — Fe°

CocraBbTe CXeMbI MIEKTPOHHOTO OaaHca.



3aoanusn 0na mekyuie2co KOHmpOos

I/IH)IHKaTOPBI JOCTHIKCHUSA .

OIIK-2.2. Ucnonp3yeT OCHOBHBIC (U3MKO-XMMHYECKHE M XUMHUYECKHE METO/bl aHaIu3a s

pa3pabOTKu, UCCICIOBAHUN U
UCTIOJIB3YEMOTO ChIPhS

9KCIIEPTU3BI

OPOJAYKIMK  OOINECTBEHHOTO TMHTAHUS

Komnnexkm 3a0anuii 0na KOHmMpoasHou padomol

Pa3nes 1. OcHOBBI HeOpraHn4eckoi XUuMHUH

u

Tema 1. OcHoBHbIe 3ak0HbI XMMuU. [lepnoauyeckas cucrema JI.U. Menaeneea. Ctpoenue

M CBOMCTBa HEOPraHnveCKUuX BeUeCTB

3aoanue 1. Beibepute oH NpaBUIHHBIA OTBET.

CHEAYIOLUN TUIl XUMUYECKOU CBS3H. ..

DHEepruro aTOMHBIX opOuTasei B n+l
MHOTOJICKTPOHHBIX aTOMaX XapaKTepU3yeT n+ms
cymma. .. n+ml
|+ ml
DnexTpoHHask KOHGUTYpalKs BHEITHETO 3d°4s°
DHEPreTHYECKOro ypoBHs noHa Fe2+ nmeer 3d64s0
BUI. .. 3d%4s?
3d84s°
B morekyiie Bogopo/ia 0CyIecTBIsSIeTCs WOHHAs

KOBAJICHTHAsA HCTIOJIAAPpHAA

KOBAJICHTHAA IMOJIApHAasd

Bonoponnas

Hauboiee cuibHbIC OCHOBHBIC CBOWCTBA
MIPOSIBJISIET BEIIECTBO, (POpMyIia KOTOPOroO. ..

LiOH

KOH

NH40H

NaOH

C xuciaoTtamMu u meiao4aMu BBaHMOHCﬁCTByeT
OKCHUfg ...

ATIOMUHUSA

Jlutug

Maruus

bopa

BanentHocTh aTOMA — 3TO. ..

YHUCJI0 XUMHUYCCKUX CBHSGI\/’I, O6p330BaHHBIX
JaHHBIM aTOMOM B COCIWMHCHNU

YHCII0 3JIEKTPOHOB, HEJOCTAIOILEE JUIS
MOJTyYEeHHUs HIIEKTPOHHON KOH(DUTYpaluu
OJmKaiiiiero MHEpPTHOTro rasa

YHCJIO OTHAHHBIX MJIM MMPUHATBIX 3JICKTPOHOB

CTCIICHb OKHCJICHHUA aTOMa

B MOJICKYJIC CCPOBOAOPOJa XUMHUUCCKaA
CBA3b ...

KOBAJICHTHAA HCIIOJIApHAs

JOHOPHO-aKICIITOPHAA

Bonoponnas

KOBAJICHTHAA IMOJIApHAad

[Tpu B3aumoneiicteuu Al(OH)3 ¢ nz0ObiTkom
HCI o6pasyercs conb, popmyrna KOTOPOIA. ..

Al(OH)CI

AIHCI;

AI(OH)Cl,

AICl3

6

7




Uwcno BaJICHTHBIX 3JICKTPOHOB Y DJIEMEHTA, 5

00pa3yromero BpICIINN THAPOKCH]T COCTaBa 4

H5203, paBHo ...

DneKkTpoHHass KOH(PHUTyparys BHEITHETO 3d°4s°

SHEPreTUYEcKOoro ypoBHs noHa Fe2+ nmeer 3d°4s”

BUII... 3d%4s?
3d%4s°

MaxkcuMalbHO BBICOKOE 3HAYEHHE TJIABHOI'O 5

KBaHTOBOT'O YKCJIa OCHOBHOI'O COCTOSIHUS 6

aToma cepedpa paBHO... 7
4

OnpenenuTe >IeKTPOHHYIO KoH(uryparmio | 1522522p53s23p°

noHa Al 1522s22p%3s°3p°
1s%25%2p°3523p°4s°3d*°
1s22s22p%3s23p°
1s22s22p63s23p*

ATOMHas eTMHHUIIA MACCHI (a.€.M.) - 3TO: 1/12 maccel aTroma yriepoja
Macca OJJHOT0 aToMa yriepojaa
1/100 maccel aToMa yriaepoja
Macca yriiepojia o OTHOIICHHUIO K Macce
aToMa BOJIOpoja

3aoanue 2. OTBETHTE HA CIEIYIOIINE BOIPOCHI.

1. CocTaBbTe 2neKTpoHHO-Tpaduueckue GopMyIbl Al cienyromux snemeHTos: Li, B, N, F, Na.
2. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI BCEX BOZMOXKHBIX U30MEPOB I€KCEHA, 1aiiTe UM Ha3BaHUS.
3. CoctaBbTe 21eKTpOoHHO-Tpaduueckue hopMyIibl A7 cleayromux saemMenToB: Si, S, Al, P, CI.
4. Hanmmwmre moJiHbIC 31eKTpOHHBIE (popmyitel atoMoB yriepoaa (C), kpemuus (Si) u tutana (Ti).
K kakomy cemelcTBY 10 (hOPMUPYIOIUM JIEKTPOHAM OTHOCUTCS KaXKJIbIH U3 3THUX JI€MEHTOB?
5. ¥V Kakux W3 3TUX MOHOB BHEIIHAS 3JEKTPOHHAs 000JI0YKAa CXOJHA C BHEIIHEH 3JEKTPOHHOM
000JI0YKOI HHEPTHBIX ra3oB?

6. Kakue nonsi anementoB P, S u Cl oguHakoBBI IO CBOEMY CTPOCHUIO C aTOMOM aproHa’?

7. Kak U3MEHSI0TCSA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 2JIEMEHTOB TPETHETO NEPHOIA
Ipu nepexoje oT HaTpus K xjaopy? OOBACHHUTE 3TO C TOUKHU 3PEHHUSI CTPOCHMS 3JIEKTPOHHBIX
000J104eK.

8. CKOJIBKO 3JIEKTPOHOB COZEpKAT B HAPYKHOM CJIO€ CIIEAYIOLIUE JIEMEHThI TPETHET0 NepUoa:
Mg, Al, P, S, CI?

9. OnMHAKOBO JIM CTPOECHUE AIEKTPOHHBIX 000JIOUEK: a) Y MOHOB XJIOpa U MOHOB Kajlblus; 0) y
MOHOB HaTpus u Opoma?

10. SAnpo aroma comepxut 10 HEHTPOHOB, AIEKTPOHHAST 000JI0UKa — 9 3nekTpoHoB. Kakoit 310
snemeHnT? KakoBa a1ekTpoHHas popmylia 3TOro ineMeHTa?

11. Onpenenure no GpopmynaM BEICHINX OKCHI0B HOMEpA IPYIII, B KOTOPHIX HAXOASTCS JIEMEHTBI
3, oOpa3zyromue cienyromme okcuasl: 920; 3203; 3205, 503.

12. Hanummre nojiHbIe 3JI€KTPOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMEpaMHU
18, 19 u 21. Kakue 310 snemeHTs? HaszoBute Qopmupylomme >71€KTpOHBI aTOMOB 3THX
AJIEMEHTOB.

13. Haiizure B mepuHOJMUYECKO TaOIHUIe 3JIEMEHT, WMEIOIUNA KOH(UIYpaluio BHEIIHEH
aneKTpoHHOM oOonouku 3d54s2. Kakoit 310 sneMeHT? 3amuiuTe €ro MOJIHYI 3JIEKTPOHHYIO
bopmyy.

14. HazoBuTe BO3MOXHbBIE 3HAUEHUS BCEX UYEThIPEX KBAHTOBBIX UMCEJN AJISl KaXKJIOTO U3 YEThIPEX
AIIEKTPOHOB OEPUILIIHSL.



15. CkonpKO HECTTAPEHHBIX JIEKTPOHOB UMEET aTOM KaXKJIOTO M3 CIICIYIONTUX dJIeMeHTOB: Si, Mg,
Fe, TI? Kakoe MakcMMalbHOE KOJMYECTBO SJICKTPOHOB MOTYT OTAATh 3THU JJIEMEHTHI TpU
OKHCTIEHUN?

16. HazoBuTE 371€MEHTHI, COOTBETCTBYIOILIUE CIEAYIOIIUM XapaKTePUCTUKAM:

a) LIEJIOYHON METaJll C BaJICHTHBIM 3JIEKTPOHOM Ha opOuTaiu Ss;

0) HEeMeTaIIJIbl C BAJICHTHBIMH 3JICKTPOHAMU Ha OpOUTaIH Sp.

17. CxkonpkO M Kakue 3HAYEHUS MOXKET NPUHUMAThb MAarHUTHOE KBAHTOBOE uuciao ml mpu
opbuTanbHOM KBaHTOBOM uncie 1 = 0; 1 u 27

18. Ha ocHOBe Mmepuoau4ecKoro 3aKOHa OMpPEeNIUTe, KaKoi U3 MEpEeYUCIIEHHBIX aTOMOB UMEET
HanOOJIBIIIYIO YHEPTUIO HOHU3AIMH, a KAaKOU

nanmensinyio: Al, Mg, P, Ar, S?

19. Kakue noHbl Mbllibsika (As) u ceieHa (Se) UMEIT OJIMHAKOBOE 3JIEKTPOHHOE CTPOEHHUE C
atomoM kpuntona (Kr)?

20. Kakue nOHBI 37IeMEHTOB BTOPOT'O TIEpHO/Ia OAUMHAKOBBI 10 CTPOSHHIO 3JICKTPOHHOM 000JI0UKH
¢ aToOMOM HeoHa Ne?

21. Haiinure B MEPUOIUYECCKONW TaOJIMIE DJIEMEHT, UMEIONIMN KOH(PUTYpalluio BHEIITHEH
3NEKTPOHHOU 000110ukH 5s25p4. Kakoii 910 anement? 3anummte (OpMyIly ero BbICIIEro OKCHIA.

Tema 2. CBoiicTBa PAaCTBOPOB. JJIEKTPOJIUTHYECKAS] TUCCONMALMS.

3aoanue 1. Pemvite KOHTPOJIbHBIE 331a4U:

1. Cxonbko rpammoB NaOH coaepxutcsa B 40 mMi1 pacTBopa ¢ MacCoBOM J10J1€i1 paCTBOPEHHOTO
Bemiecta 32 % (= 1.35 r/mr)?

2. Cxonbko autpoB 2.5 %-ro pactBopa NaOH ( = 1.03 r/mi) moxkHo nipurotoButh u3 100 mi 3.5
%-ro pactBopa NaOH (= 1.38 r/mm)?

3. CkolbKO TpaMMOB pacTBOpeHHOro BemiecTBa coaepxkaTt 10 i1 pactBopa NaCl, ecnu ¢ = 0.1
MOJIB/11?

4. Cxonbko rpammoB coiu AlCI3 cogepxutcst B 200 Mt pactBopa nipu ¢ = 1 Monb/n?

5. Ckonbko rpammoB K2S04 HeoOxo1uMo B3sTh 1l mpurotosieHus 125 miu pacteopa ¢ ¢ = 0.15
MOJIB/T?

6. CKOJIbKO MIJUTAITUTPOB pacTBopa ¢ ¢ = 0.25 Mosb/n MOXHO npurotoBuTh U3 4 r CuSO4?

7. KakoBa MaccoBas 10514 ( %) pacTBOPEHHOI'O BELIECTBA, HOJTYYEHHOTO0 pAaCTBOPEHHEM B 1 J1 BOJIBI
npu H.y. 11.2 1 xaopucroro Bogopozaa?

8. Ckonbko rpammoB KCl conepxurca B 40 Mi pacTBopa ¢ MaccoBOM J0iel pacTBOPEHHOTO
BemectBa 32 % (= 1.35 r/mmn)?

9. Ckonbko rpammoB CuCl2 Heo6X0UMO B35Th, YTOOBI IPUTOTOBUTE 250 MJI pacTBOpa ¢ CIKB =
0.1 monw/n?

10. Cxonbko rpammoB Ca(OH)2 HeoOxoauMo B34Th, 4TOOBI MpUroToBUTH 10 11 pacTBOpa (CIKB =
0.2 monb/m)?

11. Cxombko rpammoB K2SO4 crnemyer no6GaButh k 450 r pacTBOpa ¢ MaccoBOM joiieit
pacTBOopeHHOro BemiecTBa 8 %-i TOH ke conM, 4ToObl MOJIYYUTh PAcCTBOP C MAaccOBOM Ja0jei
pacTBOopeHHOro BeuecTa 12 %?

12. Cxonbko auTpoB pactBopa ¢ ¢ = 0.0025 monb/1 MOxkHO PUroToBUTH U3 56 T Ca3(P04)2?

13. Cxonbko rpaMmmoB 50 %-ro pactBopa Na2CO3 ( = 1.3 r/mi) Hai0 B3SITh, YTOOBI IPUTOTOBUTH
2 1 pacTBOpa ¢ ¢ = 6 MOJIB/T?

14. Ckonpko MummiiuTpoB pactBopa Cu(NO3)2 (caxB = (0.2 MOJIB/1T) MOKHO MPUTOTOBUTH U3 20
T 3TOU coyn?

15. 13 10 kr 20 %-ro pacTBOpa npu oxyaxaeHuu Boiaenmiock 400 r conu. KakoBa MmaccoBas 10715
( %) pacTBOPEHHOTO BEMIECTBA OXJIAXKICHHOTO pacTBOpa’?

16. CkoabKO MIILITHIUTPOB pacTBopa ¢ ¢3kB = 0.01 Mosb/1 MoxkHO npurotoBuTh U3 0.56 r KOH?
17. Cxonbko Bonbl cienyeT noo6aButh k 200 mu pactBopa H2SO4 ¢ caxB = 0.1 Mob/mn, 9TOOBI
HOJY4YHUTh pacTBoOp ¢ ¢3KB = 0.02 monb/n?



18. Cmemasmn 400 mi 1.2 M pactBopa H2SO4 u 600 mn 1.8 M pactBopa H2SO4. Kakosa
MOJIIpHasi KOHLIEHTPAIsl SKBUBAJIEHTOB IIOJy4YEHHOTO pacTBopa?

19. KakoBa maccoBas nons ( %) pacTBOPEHHOTO BELIECTBA, MOJIYYEHHOIO pacTBOpEHUEM B 1
BOJIBI ITpH H.Y. 12 11 xstopuctoro Bogopoja ( pacts. = 1 r/mm)?

20. Cxonpko rpammoB KCl conepkutcs B 1 mit pactBopa ¢ C = 0.002 moib/n?

21. Cmemano 2 1 pactBopa KCl ¢ caxB = 0.5 mons/n1 u 0,5 1 pactBopa KCl ¢ cakB = 2 Momb/1.
Bbraucnute MONSIpHYIO KOHIICHTPAIMIO SKBUBAJICHTOB BHOBD MOJyYEHHOTO PacTBOpa.

22. Yemy paBHa c3kB 50 %-ro pacTBopa cepHoit KucioTsl ( = 1.4 v/mir)?

23. CKOJIBKO TpaMMOB CIIEIyeT pacTBOpUTH B 250 I BOABI 1JIsI ITOTYYEHHS paCTBOPA, COJIEPIKAIETO
5 % 6e3BoaHOI conu?

24. YeMy paBHa MOJISIpHAsl KOHIICHTpalMs pacTBOpa, KOTopbiii comepkut 175.5 r NaCl B 3 n
pacTtBopa’?

25. CKOJIBKO TpaMMOB a30THOM KHUCIOTHI cogepxkutcs B 300 mi pactBopa ¢ ¢3kB = 0.2 MOJIb/1?
26. Jlo xakoro o0bema cneayeT pa3daButh Bojok 2.4 1 pactBopa H2SO4

C KOHIICHTpaueu ¢ = 1.6 MOJIb/J1 TSI TOJIYYSHHS pacTBOPA C KOHIICHTpanuen cokB = 0.25 Momb/n?
27. Cxonbko Boabl Hamo npubdaButh Kk 500 M 20 %-ro pactBopa NaCl ( = 1.152 r/mi), uTo0BI
nonyuuts 4.5 %-it pactBop?

28. Cxombko auTpoB 2.5 %-ro pactBopa NaOH ( = 1.03 r/mir) MmoxHO npurotoButh u3 200 mi 35
%-ro pactBopa NaOH ( = 1.38r/mn)?

29. B xakoM o0beme pactBopa ¢ ¢3kB = 0.1 mMonb/it comepxkutcs 7.1 r Na2SO4?

30. Ckonbko rpammoB K2CO3 neobxoaumo it nmpurotosienus 500 mi pactBopa ¢ cakB = 0.25
MOJIB/11?

31. ns mpuroTtoBieHus: pactBopa cynbdara meau (M) ucnonb3obanu 50 r conu u 450 T BOABL.
Ornpenenure MmaccoByto oo cyibdara menu (II) B momyuennom pactope.

32. KakoBa maccoBas nons Hutpata kanust (KNO3) B pacTBope, OTy4eHHOM IPU paCTBOPEHUU
20 r comu B 180 1 BOIBI?

33. Beluncnure maccy pactBopa ¢ MaccoBOM aojel ruapokcuna Hatpus B Hem 0,23, ecnu 11s
IPUTOTOBJIEHUS PaCTBOPA MCMOIb30BAIU 4,6 T LIEOUH.

34. IIpu BeimapuBanuu 50 T pacTBOpa MOIYYWJIN 5 T TBEPAOrO OCTAaTKA. BeIyncauTe MaccoByro
JIOJIF0 PACTBOPEHHOI'O B PACTBOPE BEILECTBA.

35. K 150 r 5% pactBOpa xJiopuaa HaTpus 100aBWIN 5 T TOW e coiM. Bbluucinute mMaccoBble
JIOJIU BEIIECTB B HOBOM PacTBOpE.

36. U3 275 r 10% pactBopa auerata HaTpus Boiapuiau 50 r Boabl. Beluucinte MaccoByro 101110
COJIM B HOBOM PacTBOPE.

37. K 200 r 5% pactBopa xyopuaa 6apust nod6asuiu 10 r Toif xe conu. Beraucnure maccoBbie
JIOJIU BEIIECTB B HOBOM PacTBOpE.

38. Cxonbko rpammoB noBapeHHOM coiu NaCl mpunéres B3sth s npurotosieHus 300 mi
BOJIHOTO pacTBoOpa ¢ KoHIeHTparueit 0,25 M?

39. TpeOyercss mpUroToBUTh pacTBop Maccoi 320 r ¢ maccoBoi joiei xiopuiaa xamus 3%
paccuunTaiite maccy KCI u Maccy Bozbl, KOTOpbIe HEOOXOAUMBI AJIsi IPUTOTOBJIEHUS pacTBOpA.
40. Hutpat xanus maccoit 10 r pactBopuiiu B Boge oobemoM 150 mut. ITnoTHOCTH BOJIBI paBHa 1
/M. PaccunTaiiTe MacCOBYIO JIOJTFO COJIM B PaCTBOPE.

42. 8 44,1 r Boasl pacTBOPWIX 2 T TUAPOKCHIA HaTpusl. PaccunTaiite Mmomsipayto nomo NaOH.
43. B Boze maccoit 100 T mpu Temneparype 25 ° C pactBopsiercs pocdar xamus K3PO4 maccoii
106 r. Paccuuraiite Maccy ¢ocdara kanus, He0OX0AUMYIO JUIs MpUrotoBieHus 20 r pacTBopa
docdara kanus, HackIIIEHHOTO Mpu Temiiepatype 25 © C.

44. B nabopaTopuu ©UMEETCsl pacTBOP ¢ MaCCOBOM J10JIeH cepHON KHCIOTHI 5,5% (moTHOCTH 1,035
r/mn). Onpenenute 00bEM 3TOT0 PaCTBOPA, KOTOPBINA MOTPEOYETCs I MPUTOTOBIIEHUS PACTBOPA
0,25 M —-H2S04 o6memom 300 mi.

45. Onpenenure MOJISPHYIO KOHIIEHTPAILIMIO pacTBOpPA, MOJIyY€HHOT0 ITPH pacTBOPEHHUH cylbdarta
HaTpusa Maccoil 21,3 r B Boze maccoi 150 r, eciau INIOTHOCTB NOJyYEHHOTO pacTBopa pasBHa 1,12
r/ M



46. OmnpenenuTe Maccy HHUTpara HaTpus, KOTopas TpeOyeTcss Il TPUTOTOBICHUS 2 I
JEHUMOJISIPHOTO pacTBOpa

47. OnpenenuTe MacCOBYIO JIOJNIO a30THOM KUCIOTHI (B mpoueHTtax) B 4,3M pactBope HNO3
TUIOTHOCTh KOTOPOTO cocTaBiser 1,14 r/mi

Tema 3. OxkucANTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3aoanue 1. JIisi MOMUEPKHYTOrO AJIEMEHTa ONpPENEIUTe CTENeHb OKuciaeHus. [lo dopmyre
COEIMHEHUS olpeaenuTe MK coelMHEHus.

1. HNO2?
2. BICI5
3. Fe203
4. H2Si03
5. Cu20
6. KCIO3
7. SiH4

8. NaCrO2
9. HCIO2
10. Bi205
11. HI

12. KNO?2
13. HCIO4
14. MgCI2
15. KCIO
16. NiO

17. As203
18. PbO2
19. CrCI3
20. CI207
21. AgClI
22. K2FeO4
23. Sn02
24. BF3

25. AICI3
26. RbF

27. CI20
28. Na2Zn02
29. KAIO2

3aoanue 2. Peakuuu moHHOro oOMeHa. JlaHbI BelIECTBA, yYacTBYIOIIME B PEAKIIMU HOHHOTO
oOMeHa. CocTaBbTe MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJIIpHbIE ypaBHEHUS peakiuil. Paccuuraiite
MbK BemecTB, BCTYNUBIINX B PEAKIUIO.
1. FeCI3 + H3PO4
CaCl2 + Na2CO3
Cu(NO3)2 + H2S
CuSO4 + Na2S
ZnCl2 + K2C0O3
AICI3 + Na3PO4
Na2S04 + BaCl2
Ba(NO3)2 + H2SO4
. FeS04 + (NH4)2S
10. Ag2S04 + NaCl
11. CaCl2 + AgNO3

©CoNoOR~WN



12. NaOH + Al2(S04)3
13. Pb(NO3)2 + K2S
14. Pb(NO3)2 + HI

15. Ba(NO3)2 + Al2(S04)3
16. HCI + Cr(OH)3

17. NaOH + H2S04
18. NaOH + H3PO4
19. Ca(OH)2 + H2CO3
20. NH40H + HCI

21. AgNO3 + FeCI3
22. Ba(OH)2 + H2S504
23. (NH4)2S + HCI

24. NH40OH + H2504
25. Ca(OH)2 + HCI

26. Ba(OH)2 + HNO3
27. KCN + H2504

28. H2S04 + Mg(OH)2
29. (NH4)2S04 + KOH
30. KCIO + HCI

3a0anue 3. PaccraBbte KOBCI)(i)I/II_II/IeHTBI B CXEMaX OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
(cM. BapHaHT), UCIOIb3YsI METO/I AIEKTPOHHOTO OajlaHca.

OHpe,I[eJ'II/IT € OKHUCIIUTCIIb 1 BOCCTAHOBUTCIIb U BBIYUCIUTC MOJIAPHBIC MAaCChl UX SKBHUBAJICHTOB.
1. K2S03 + K2Cr207 + H2S04 — Cr203 + K2S04 + H20

2. KMnO4 + K2S03 + KOH — K2S04 + K2MnO4 + H20

3. KMnO4 + HCI — MnCI2 + CI2 + KCI + H20

4. KMnO4 + Na2S + H2S04 — MnSO4 + S + Na2S04 + K2504 + H20
5. 12 + NaOH — NalO + Nal + H20

6. NaCrO2 + PbO2 + NaOH — Na2CrO4 + Na2Pb0O2 + H20

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

8. Al + HNO3 + HCI — AICI3 + NO + H20

9. KBr + KBrO3 + H2S04 — Br2 + K2S04 + H206

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

11. HCIO4 + SO2 + H20 — H2S04 + HCI

12. P + HNO3 + H20 — H3P0O4 + NO

13. CrCI3 + Br2 + NaOH — Na2CrO4 + NaBr + NaCl + H20

14. PbS + HNO3 — S + Pb(NO3)2 + NO + H20

15. Cu + KMnO4 + H2S04 — CuS04 + MnS04 + K2S04 + H20

16. Cu20 + HNO3 — Cu(NO3)2 + NO + H20

17. CuS + HNO3 — Cu(NO3)2 + NO + H2SO4 + H20

18. K2Cr207 + Kl + H2S04 — Cr2(S04)3 + 12 + K2504 + H20

19. HNO3 + Zn — N20 + Zn(NO3)2 + H20

20. MnO2 + 02 + KOH — KMnO4 + H20

21. Mn(NO3)2 + PbO2 + HNO3 — HMnO4 + Pb(NO3)2 + H20

22. FeS04 + KCIO3 + H2SO4 — Fe2(S04)3 + KCI + H20

23. Mn0O2 + KCIO3 + KOH — K2MnO4 + KCI + H20 2

4. K2Cr207 + H2S + H2S04 — S + Cr2(S04)3 + K2S504 + H20

25. H3AsO3 + KMnO4 + H2S04 — H3AsO4 + MnS0O4 + K2S04 + H20
26. NaCrO2 + Br2 + NaOH — Na2CrO4 + NaBr + H20

27. FeS + HNO3 — Fe(NO3)2 + S + NO + H20

28. FeS04 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20
29. Cr203 + KCIO3 + KOH — K2Cr0O4 + KCI + H20



30. Na2SO3 + KMnO4 + H20 — Na2S04 + MnO2 + KOH

Tema 4. O01asi XapaKTePUCTHKA METAJJIOB M HEMETAJLJIOB.

1. Kakue u3 cieayronmx B3sSThIX IONAPHO BEIIECTB MOTYT B3aUMOJIEHCTBOBATh JIPYT C ApyromM?
1. AgNO3 + Cu =

2.ZnCI2 + Ag =

3. HgCI2 + Zn =

4. MgSO4 + Zn =

5.ZnS0O4 + Sn =

6. Al2(SO4)3 + Mg =

BbIpa3zuTh npoucxoasauie peakiiuu MOJIEKYIIPHbIMU U HOHHBIMU YPAaBHEHUSIMU.

2. CocTaBUTh CXEMBl U HANMCATh JIEKTPOJIHBIE PEAKIMH, IPOTEKAIOIINE B MEIHO-HUKEIEBOM
rajbBaHUYECKOM JIEMEHTE CO CTaHAAPTHBIMU IeKTpogaMu. Beruncnute D/{C Takoro sieMeHra.
3. CocTaBUTh CXEMBl M HAIKUCATh 3JIEKTPOJHBIE PEAKIMM, NPOTEKAIOLIUE B TaJIbBAHMUYECKUX
3JIEMEHTaX, B OJJHOM M3 KOTOPBIX LINHK SIBJIAETCS KAaTOJIOM, a B IPYTOM — aHOJIOM.

4. JKene3Has nmiuacTHHKA, BbIIEp)KaHHAs B pacTBOPE MEAHOIO KyIlopoca, I0Cie MPOMbIBaHUS U
BBICYIIMBAHUSl OKa3ajach TsDKEJIee Ha 2 T [0 CPAaBHEHHUIO C MCXOAHBIM BecoM. OmpenenuThb
KOJIMUECTBO M€/, BBIJICJIUBILICHCS Ha JKEIE3HOM IIIaCTHUHE.

6. CocTaBUTh CXEMY M HallMCaTh PEAKIMHU SJEKTPOAHBIX IPOLECCOB, MPOUCXOASIIMNX IPHU
AJIEKTPOJIM3€E BOJHOTO pacTBOpa MeaHOTo Kynopoca. Jlan meramn u pH cpeast (cm. Tabdi.).

1. OueHure BO3MOXKHOCTh KOPPO3UH JaHHOTO MeTaiuia. COCTaBbTE AIEKTPOXUMHUYECKYIO CXEMY
KOPPO3MOHHOI'O TaJIbBAHUYECKOIO 3JIEMEHTA, 3alMIIUTE YpPaBHEHUS aHOAHOM, KaTOJHON U
CyMMapHOM peakluil Ipu KOPPO3UU MeTalia.

2. Ilpeanoxkure KaToAHOE METANIMYECKOE IOKpBITUE Uid JaHHoro Metauia. CocraBbTe
JNEKTPOXUMHUUYECKYI0 CXEMY JJIEMEHTa, OO0pa3ylollerocs IMpy HApYIIEHUH LEJI0CTHOCTU
MTOKPBITHS, 3aMUIINTE YPABHEHUS aHOJIHOM, KATOAHON U CYMMAapHOM PEaKIUM.

3. Ilpemnmoxxute BapuaHT MNPOTEKTOPHOM  3amMThl  AaHHOro Meramia. CocraBbTe
ANEKTPOXUMHYECKYI0 CXEMY TAaKOW 3allliThl, 3AMUIINTE YPABHEHHS AHOJHOW, KATOJHOW H
CYMMapHOM peakiuii mpu paboTe MPOTEKTOPHOI 3aIIUTHI.

4. Ilpennoxure cnocod MeKTpo3auThl MeTajuia. CocTaBbTe SJIEKTPOXUMHUECKYIO CXEMY TaKOu
3alMThI, 3aMUIINTE YpPaBHEHHS aHOJHOM, KAaTOAHOW M CyMMapHOW peakuuid mpu paboTte
AIIEKTPO3aLIUTHI.

Howmep Merann pH Howmep Meramn pH
BapHUaHTa BapHaHTa
1 Cu 10,0 16 Sn 10,0
2 Cu 8,0 17 Ge 50
3 Co 10,0 18 Ag 4,0
4 Fe 4,0 19 Cd 50
5 Pb 6,0 20 Pb 2,0
6 Bi 5,0 21 Fe 9,0
7 Zn 10,0 22 Cd 11,0
8 Ni 7,0 23 Co 4,0
9 Tl 10,0 24 Pb 6,0
10 Mn 2,0 25 Cr 5,0
11 Ti 7,0 26 Zn 6,0
12 Hg 3,0 27 Co 5,0
13 Pb 10,0 28 Fe 6,0
14 Ga 6,0 29 V 4,0
15 Zn 3,0 30 Mo 7,0

Kputepun onenkn (B 0aj1ax):



- 20 GayToB BBICTABISIETCS, €CIIM OOYUYAIOMTUIICS BBITOJHMII paboTy 0e3 OmMMUOOK W HETOYETOB,
JOIYCTUII He OoJiee OTHOTO HeloueTa.

- 15 GannoB, ecnu 00y4aronMiics BHIMOIHUI pabOTy MOJTHOCTHIO, HO JOIYCTHI B HEH He Ooliee
JIBYX HECYIIECTBEHHBIX OLINOOK.

- 10 GamyoB, eciu 00yJaroNIUiics NPaBUIIBHO BHITIOJIHIII HE MEHEee YeM HAIOJIOBUHY, AOIIYIIEHA
OJIHA CYIIECTBEHHAsI OIMOKA U TIPH STOM JBE-TPU HECYIICCTBCHHBIE.

- 5 OGamnoB, eciu OOy4YarOIIMKCS BBINOJHWII MEHBIIE, YEM HAMOJOBUHY WU COJEPKUT
HECKOJIbKO CYIIIECTBEHHBIX OIIMOOK.

- 0 6ayIoB, eciii 00yJarOIUICs paboTy HE BBITIOJTHMUIL.



3aoanus 01 meopuecKo20 peiimunza

I/IH}IHKaTOPBI JOCTHIKCHUSA .

OIIK-2.2. Ucnonb3yeT OCHOBHBIC (PH3UKO-XMMHYECKHE M XMMHUYECKHE METOJbI aHaIM3a s
pa3pabOTKu, UCCICIOBAHUN U
UCTIOJIB3YEMOTO ChIPhS

BoOoo~NoO~WNE

IKCIEePTU3bl MPOJYKIMH OOIIECTBEHHOTO TMHTAHUA U

Temamuka 0oxnaooe:

[Ipenmer u 3HaueHHEe XUMUU. POJIb XUMHH, KaK HAYKH, B COBPEMEHHOM MUDE.
Marepus u ee IBUKEHHUE. Y YEHHE O COCTaBE BEIIECTBA.

Otanbl pa3BUTHS YUEHUH O COCTABE BELIECTBA.

AJIXUMUS KaK SBJICHUE CPEIHEBEKOBOU KYJIbTYPHI.

Mogens atoma bopa - nepBast KBaHTOBast MOJEJIb aTOMA.

Bxnag pycCKuUX y4eHBIX B pa3BUTHE HEOPTaHUYECKOW XUMUHU.

PacnipocTpaneHre XUMUYECKHX 3JIEMEHTOB B PUPOJIE.

XUMHUYECKHUE MPOIECCHI B )KUBOW M HEKMBOU MPUPOJIE.

Baxwuelime K1acchl 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB.

0. ITepuoamueckas cuctema snemeHToB. [lepuoanueckuii 3akoH /.M. Menneneena.

11. Bopopon. Coenunenus, CBOMCTBA, MOJIYYCHUE, HAXOXKACHUE B IPUPOJIE.

12. T'anorensl. CoeqnHEeHUsI, CBOICTBA, MOJIyY€HUE, HAXOXKIEHUE B IIPUPOJIE.
13. Kucnopoa. CoeiHEeHUsI, CBOMCTBA, TIOJy4EHUE, HAXOXK/ICHUE B IIPUPOJIC.
14. Azor. CoenvHeHusi, CBOWCTBA, MOJIYYEHHE, HAXOXKICHHUE B IPUPO/IC.

15. VYraepon. CoenuHeHus1, CBOMCTBA, MOJYUYCHHE, HAXOXKJICHUE B IIPUPOJIC.

16. O6mue cBoiicTBa MeTaIoB. CIjIaBbl.

17. Obmue cBoricTBa HemeTaioB. Knaccudukanus coeiMHEHUSI.

18. Jlantanouas! 1 akTHHOUABL. CBOMCTBA, MOyUYECHHE, HAX0XK/ICHUE B TIPUPOJIE.

Kpurepun onenku (B 6aj1ax):

1

ITocTanoBKa 11e1H TOK/Iaga

3 - enb 9eTko chopMyIHpoBaHa U YOS TUTEIIEHO
000CHOBaHA;

2 - nenb chopMyaHpoBaHa, HO He 000CHOBaHA;

1 - nens cpopmynupoBaHa HEYETKO;

0 - ente HE chopMyITUPOBAHA.

CootBercTBHE COAEPKAHUSL
JIOKJIa7a 3asBJICHHON TeMe

3 - cozmeprkaHue JOKIaaa COOTBETCTBYET 3asBICHHON TeMe U B
MOJTHOM Mepe €€ pacKpbIBAET;

2 - cojiepKaHue JOKITa/a, 38 HCKITFOYEHUEM OT/ICTbHBIX
MOMEHTOB, COOTBETCTBYET 3asIBJICHHOIN TeME U B MOJIHON Mepe
€€ pacKpbIBacT;

1 - comepkanue nOKIana JHIIb YaCTHYHO COOTBETCTBYET
3as1BJICHHOM TEME

CreneHns packpsITus
TEMBI.

3 — TeMa pacKpbITa MOJHOCTHIO; MPEICTABICH 000CHOBAHHbIH
00bEM HH(pOPMaLUK; U3TI0KEHUE MaTepUaa JOTH4HO,
JOCTYITHO;

2 — TeMa pacKpbiTa XOpOIIo, HO HE B MOJHOM 00bEME;
MH(pOPMALUH NIPEJICTABICHO HEJOCTATOUYHO; B OTJEIIBbHBIX
Clly4yasix HapylIeHa JIOTUKA B M3JI0KEHUH MaTepHuaia, He
COBCEM JIOCTYITHO;

1 - packpeiTa Manmas 49acTh TEMbI;, MOMCK HH(POPMAIMU
NpoBeIEH  MOBEPXHOCTHO; B H3JIOKEHMHM  MaTepuaia
OTCYTCTBYET JIOTHKA, JOCTYIHOCTb.




4 | Ucnons30BaHme
JEMOHCTPAIIMOHHOTO
Marepuaia

2 - aBTOp MpeACTaBUII JeMOHCTPAIIMOHHBII MaTepuan u
IIPEKPACHO B HEM OPUEHTUPOBAJICS;

1 - ucnonp30Bancs B JOKIaAE, XOPOIIO 0(OPMIICH, HO €CTh
HETOYHOCTH;

0 - mpencTaBIeHHBIN 1EMOHCTPAIIMOHHBINA MaTepUai He
HCIOJIb30BAJICS JOKJIAAUYMKOM MK ObUT 0OPMIIEH III0XO,
HErpamMoOTHO.

5 | Bnagenue HaydYHBIM U

CIICHUAJIbHBIM alItapaToM:

3 - MOKa3aHO BJAJICHUE CIECIIHATBHBIM aIllapaToM;
2- HCITIOJIB30BAaHbI OGH.[CHay‘IHbIe U CIiICIHUaJIbHBIC
TEPMUHBL;

1 - moka3aHo BJaJicHHE 0A30BBIM AIIIAPATOM.

6 | KauectBo 0TBETOB Ha
BOIIPOCHI

3 - OTBEUaeT Ha BOIIPOCHI;

2 - HEe MOXET OTBETUTH Ha OOJIBIIIMHCTBO BOIPOCOB;
1 - He MOXKET YeTKO OTBETUTh HA BOIPOCHI;

0 - He MOKET OTBETHTh HH Ha OIUH BOIPOC

7 | YUeTKOCTH BLIBOJIOB:

2 - HEUETKHUE;

3 - IOJHOCTBIO XapaKTepU3yIOT padoTy;

1- HUMCIOTCiA, HO HC JOKa3aHBI.

Hroro 6aiuios:

MaKkCUMAaJIbHBIN 0asut - 20

I/IH)II/IKaTOpI)I JOCTHIKCHUSA .
OIIK-2.2. I/IcnonwyeT OCHOBHBIC @HSHKO'XHMH‘{CCKI/IG N XHUMHYCCKHEC MCTOJblI aHaJIM3a IJIdA

pa3paboTKu,

UCCIENOBAHUM U OKCIEPTU3BI

HCIIOJIB3YEMOTI'O ChIPbA

MPOAYKIUH

Temamuka zpynnoevix u/unu UHOUGUOYATIbHBIX NPOEKM 06

OOILLIECTBEHHOI0 IUTAHUA U

Tema 4. OkHCANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
1. Kakoii nporiecc Ha3bIBA€TCS NMEKTPOIUTHYECKON TUCCOITAIIHEH ?
2. UYrto Ha3bIBAIOT BOJOPOIHBIM U THIPOKCUIIBHBIM MOKa3areiem? KakoBbl MX 3HAUYCHUS B
HEUTpaJIbHOM, KUCJIOW U IIEIOYHOH cpenax?
3. Kaxwue snextponutsl HazbBaroTCs amMmpoTepHbiMu? Kak MTPOUCXOAUT UX AUCCOIHAIINS?
4. Kakas peakius Ha3pIBaeTcs ruapom3om? Kakue conu moaBepraioTes THAPOIn3y?
5. Kakwue comu moiBepraroTcsi HEOOpaTUMOMY THIPOIU3Y?

Kpurepun onenkmu (B 6aj1ax):

Bamiet Conepxanue Craua oTuera

5 6anaoB | Mcnomesyercs (aktuueckas | BelcTyniueHue  JIOTMYHO — BBICTPOEHO.
uHpopmanusa. HWnem mnonHoctsio | [IpencraBienue nHpopmanuu
OMuCaHbl M  packpbIThl. PaboTa | HOArOTOBICHO,  MaHepa  U3JI0XKEHUs
BKJIIOUAET B ce0s 3 yMO3aKJIIOUEHHUs | MaTepuaja  yAep)KUBaeT  BHUMaHHUE
(unu Gosee), MOTyYEHHbIE HA OCHOBE | ayAMTOpUH. Peub yeTkas, UCTIONb3YIOTCS
IPOBEICHHBIX HCCIICIOBAHUH. TEPMUHOJIOTHSI TTO TEME.

3 6as1a Hcnonb3yercs ¢daktuueckas | [IpencraBnenue OTHOCHUTEIIEHO
uHpopmanus. Mxen onmucaHbl MOYTH | MHTEPECHO, MPHUCYTCTBYIOT JIOTUYECKHE
NOJHOCTHIO. PaboTa BKiIto4aeT B ce0s | mepexosl, MaHepa U3JI0KEHHUS
HE MeEHee 3-X YMO3aKIIOYEHHM, | MaTepHuaia 0OBIUHO YIAEPKUBAET
MOJy4EeHHBIX Ha OCHOBE | BHUMaHUE ayIUTOPHH. TepMUHOIOTUS HE
NIPOBEICHHBIX MCCIICIOBAHUIM BCErJIa BEpHO MHTEPIPETHPYETCS

1,5 6anna | Unpopmanus — no Oonbiieil yactu | BolcTymuienne He  Bceraa  JIOTUYHO,
dakTiueckas. Mnewm — omMcaHbl HE | IPUBJEKAaeT  BHUMaHUE  AyJUTOPHHU
MOJHOCTBIO. YMO3aKIIIOUEHHUS €CThb, | OOJNBIIYI0 YacTh BPeMEHHU. TepMUHBI O
HO OHM HE3HAYUTEIbHBIE. TEME UCTIOIB3YIOTCS PEIKO




0 6a10B

Nudopmanus HE HOCHT
dakTudyeckoro  xapakrepa. Wnem
HOCAT (hparMeHTapHBI XapakTep.
YMO3aKIl04eHusI HEe OTHOCITCS K
TEMaTUKE HCCIIEI0BATEIIbCKOM
paboThI

W3noxxeHne wmarepuasa pacKpbIBaeTCs
HEJIOTUYHO,  BHUMAaHHE  ayJIUTOPHH
OTCYTCTBYET, TEPMHMHBI 110 TEME HE
UCIIOJIBb3YIOTCS




METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOIIHUE JTAIIbI
®OPMUPOBAHMA KOMIIETEHIMI BO BPEMSI ITIPOBEJIEHUA
IMPOMEXYTOYHOM ATTECTALIUA

CprRTypa IK3aMCHAIIMOHHOI'0 Ouj1eTa/3a4eTHOrO 3aJaHuA

Ix3amenayuonnwvlii Ouiem

Haumenoeanue oyenounoz2o cpeocmea Maxcumanvnoe
Koluuecmeo 0annoe
Bonpoc 1. JlaTh XapakTepHUCTHUKY dJIEMEHTA XJIOpA: MOJ0KCHHE 8

B [IEPUOIMYECKON CUCTEME, CTPOCHHE SJIEKTPOHHOM 000JI0UKHU
aToMa, pacripe/ieJIeHHe JIEKTPOHOB 110 KBAHTOBBIM sSUYEiKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI, CBOMCTBA OKCHJI0OB U

THJPOKCH/IOB.

Bonpoc 2. Xumuuaeckue cBs3u. [lepeurnciure BUabI 8
XMMHYECKHX cBsizel. OxapakTepu3yiTe BOJOPOIHYIO CBSI3b.

3aoaua 1. 3anummTe ypaBHEHUS THAPOIM3a GTOPHUIA IE3HS, 8

cynbs(ara Xxpoma, HUTpaTa 6apus, XJI0pHuaa Kaausl.
Omnpenenure pH cpenbl peakiuu.
3aoaua 2. OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 8
3aKOHYHTE PEaAKINH, ONPEACIIUTE OKUCITUTEIh 1
BOCCTaHOBUTEJb, €CIIH 3TO BO3MOXKHO.
CO2+02—
HF+12—
Al+H20—
Hg+HNO3 (pa36.)—
3a0aua 3. OnpenenuTs MOJSAPHYIO KoHUEHTpanuoo 20%-HOro 8
pactBopa GocopHOI KUCTOTHI C TUIOTHOCTRIO 1,1 r/™MiT.

3aIlaHI/Iﬂ, BKJIIOYaeMble B IK3aMeHAIIHOHHBIH ouer

Tunoeoit nepeuensv 60nPOCo8 K IKIAMEHY:

1. [laTb XapakTepHCTUKY AJIEMEHTA X10pa: TIOJ0KEHUE B IEPUOAMUYECKON CUCTEME, CTPOCHHE
AIIEKTPOHHOM 00OJOYKM aToMa, paclpe/ielieHHe AJIEKTPOHOB MO KBAHTOBBIM slUEHKaM, yKa3aTb
BaJICHTHBIE JICKTPOHBI.

2. JlaTh XapaKTEpUCTHUKY DJEMEHTA KpeMHuUs: TION0KEHHE B MEPUOJUUECKOI cucTeMe,
CTPOEHHUE HJIEKTPOHHOM OO0OJOYKM aTroma, paclpeiesieHHe 3JIEKTPOHOB IO KBAHTOBBIM
smeﬁKaM, YKa3aTb BAJICHTHBIC SJICKTPOHBI.

3. JlaTh XapakTepUCTHUKY DJEMEHTa cejleHa: TIOJIOKEHHE B TEPHUOJUUYECKON CHUCTEME,
CTPOEHHUE IEKTPOHHON 000JIOUKH aToMa, pacipeeIeHue JIEKTPOHOB 110 KBAHTOBBIM sS4YeHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

4. Jlatb XapaKTEepHUCTUKY O3JIEMEHTa Kalbyus. TIONOXKEHHE B MEPUOIUYECKON CHCTEME,
CTPOEHHUE INIEKTPOHHOU 000JI0UKH aToMa, pacipeieNieHHe 3JIeKTPOHOB 110 KBAHTOBBIM siYeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

5. JlaTb XapakTepuCTHKY 3J€MEHTa Cepbl: MOJIOKEHUE B IIEPHUOAMUECKON CHCTEME, CTPOSHUE
AIIEKTPOHHOM 000JOYKM aToMa, paclpeseseHHe AJIEKTPOHOB MO KBAHTOBBIM siU€HKaM, yKa3aTb
BaJICHTHBIE DJIEKTPOHBI.

6. JlaTp XapakTepUCTUKY 3JIEMEHTa MapeaHya. TIOJNOXKEHUE B IEPUOJMYECKON cHCTeMe,
CTPOEHHUE INIEKTPOHHOU 000IOUKH aToMa, pacipeziesieHHe 3JIeKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.



7. JlaTb XapaKkTepUCTHKY 3JIEMEHTa Meou: TI0JI0KEHUE B IEPUOINYECKOI CUCTEME, CTPOSHHE
AIIEKTPOHHON O00O0JIOUKM aTOMa, pacrlpeielIeHue AIIEKTPOHOB IO KBAHTOBBIM sSYEHKaM, YKa3aTh
BAJICHTHBIE 3JIEKTPOHBI.

8. JlaTb XapakTEpUCTUKY O3JIEMEHTa UYUHKA: TIOJIOKCHHE B IEPUOJUUECKON CHUCTEME,
CTPOEHHUE IIEKTPOHHON 000IOUKH aToMa, paclpeeNICHHE 3JEKTPOHOB 110 KBAHTOBBIM sSTYCHKaM,
yKa3aTb BaJICHTHBIE JIEKTPOHBI.

9. Jlate XapakTEpUCTUKY UIEMEHTa MUMAHA: MOJO0XKEHUE B IMEPUOJUUYECKON cucreme,
CTPOEHHUE NIEKTPOHHON 000JI0UYKH aTOMa, paclpeeseHUe 3JEKTPOHOB 110 KBAHTOBBIM sYeHKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

10. Jlath XapaKTEepUCTHKY JJIEMEHTa 8aHAOUS: TONOXEHHE B TEPUOAUYCCKON CHCTEME,
CTPOEHHUE IIEKTPOHHOU 000JIOUKH aToMa, paclpeeNICHHe 3JIEKTPOHOB 110 KBAHTOBBIM sSTYCHKaM,
yKa3aTb BaJICHTHBIE JIEKTPOHBI.

11. JlaTp XapakTEpUCTHKY 3JIEMEHTa MbllUibAKA. TOJIOKEHHWE B IEPUOJAMYECKON CHCTEME,
CTPOEHHUE IEKTPOHHON 000JIOUKH aToMa, pacipeeeHUe JIEKTPOHOB 110 KBAHTOBBIM s4YeHKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

12. Jlatb XapakTepUCTUKY JIEMEHTA xpoma: NOJI0KEHHE B IEPUOAUYECKON CUCTEME, CTPOECHUE
AJIEKTPOHHOM 00OJIOYKU aToMa, paclpe/iejICHUE AJIEKTPOHOB IO KBAaHTOBBIM slUEHKaM, yKa3aTb
BAJICHTHBIE 3JIEKTPOHBI.

13. Jlatb XapakTepUCTUKY 3JIEMEHTA cepeOpa: TONOXKEHHE B IEPHOANYECKON CHCTEME,
CTPOEHUE NEKTPOHHON 000JI0UKH aToMa, pacipeieseHHe 3JEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

14. Jlatb XapakTEpUCTUKY »O3JEMEHTa Opoma: IOJIOKEHHE B IEPUOJUYECKOH cucreme,
CTPOEHUE IEKTPOHHOU 000JI0YKH aTOMa, PacIpeesIeHHe JIEKTPOHOB 110 KBAHTOBBIM 4YeHKaM,
yKa3aTh BaJICHTHBIE JIEKTPOHBI.

15. JlaTp XapakTEepUCTUKY AJIEMEHTA ATIOMUHUA: TIOJIOKEHHWE B MEPUOIUYECKON CHCTEME,
CTPOEHUE NIEKTPOHHON 000JI0UKH aToMa, paclpeieseHHe 3JIEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHLIC SJICKTPOHBI.

16. Jlatb XapakTepUCTHKY DJEMEHTa MdacHusA: TOJOXKEHHE B IEpPHOAMUYECKON CHCTEMe,
CTPOEHHUE IEKTPOHHON 000JI0YKH aTOMa, PaclpeeeHUe dJIEKTPOHOB 110 KBAHTOBBIM sYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

17. JlaTh XapakTepUCTHKY dJIEMEHTA Oapus: TIOJ0KEHUE B IEPUOINYECKON CCTEME, CTPOEHUE
AJIEKTPOHHON 00O0JIOUKM aToOMa, paclpe/ieIeHHue 3JIEKTPOHOB IO KBAaHTOBBIM s4eiKaM, yKa3aThb
BAJICHTHBIC DJICKTPOHBI.

18. Jlatb XapakTepUCTUKY dJIEMEHTA Kaus: TI0JI0KEHNE B IEPUOJUUECKOM cCTEeMEe, CTPOEHUE
AIIEKTPOHHOM 00OJOYKM aToMa, paclpesieseHHe IEKTPOHOB MO KBAHTOBBIM sYE€HKaM, yKa3aTh
BaJICHTHBIE JICKTPOHBI.

19. latb XapaKTEepUCTHUKY D3JEMEHTa Hampus: TOJOKEHHE B IEPHUOJUYECKON CHCTEME,
CTPOEHHUE INNEKTPOHHON 000JI0UKH aToMa, pacipeiesieHre 3JIeKTPOHOB 110 KBAHTOBBIM sYeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

20. JlaTb XapakTepUCTHKY D3JEMEHTa ocene3d: TOJOXKEHHE B MEpUOJUYECKOH CHUCTEME,
CTPOEHHUE IEKTPOHHON 000JI0UKH aTOMa, paclpeeeHUe dJIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

21. Jlatp XapakTEpPHCTHKY 3JEMEHTA GUCMYyma: TIOJNOXKEHHE B TIEPHOIUYECKOH CHCTEME,
CTPOEHHUE IIEKTPOHHOU 000JI0UKH aToMa, pacipeziesieHHe 3JeKTPOHOB 110 KBAHTOBBIM sYeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

22.]laTb XapaKTEpUCTUKY OJJIEMEHTa pmymu: TOJO0XKEHHE B TEPHUOJUUECKON CHCTEME,
CTPOEHHUE IEKTPOHHON 000JIOUKH aToMa, paclpeeIeHue JIEKTPOHOB 110 KBAHTOBBIM s4YeKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

23. JlaTh XapaKTEpPHUCTHKY DJIEMEHTA t/00a: TIOJIOKEHHUE B TIEPUOTUIECKON CUCTEME, CTPOCHHE
AIIEKTPOHHON 00O0JIOUKM aTOMa, paclpeieIeHHue AJIEKTPOHOB 10 KBAaHTOBBIM sS4YeiKaM, yKazaTh
BAJICHTHBIC 3JICKTPOHBI.



24. J]laTb XapaKTEpUCTUKY IEMEHTA 01064 TIOJ0KEHHUE B IEPUOIUUECKON CHCTEME, CTPOECHUE
AIIEKTPOHHON 00O0JIOUKM aToMa, pacrpelesIeHHue AJIEKTPOHOB 10 KBAHTOBBIM sSYeHKaM, yKazaTh
BaJICHTHBIE DJICKTPOHBI.

25. JlaThb XapaKTEepHCTUKY DJEMEHTa «@30ma: TOJO0XEHHWE B TEPUOIUYECKON cHcreme,
CTPOEHUE NEKTPOHHON 000JI0UKH aTOMa, pacipeeeHUe JIEKTPOHOB 110 KBAHTOBBIM sS4EHKaM,
YKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

26. OCHOBHbBIE KJIACChl HEOPraHMYECKMX COEIUHEHUI: OIpelesIeHUsl, HOMEHKJIaTypa H
B3aUMOCBs3b. [IOHATHE CTENEHN OKMCIIEHHUS M COCTaBJICHHE (POPMYIN OKCHUAOB, THIPOKCHAOB U
COJICH.

27. Oxcuppl: Knaccu(ukanusi, HOMEHKIIATYpa, CIIOCOOBI MOTy4eHUs U cBoicTBa. KucnoTHbie
U OCHOBHBIE CBOWCTBA. AM(pOTEPHOCTb.

28. KucrnoTHO-OCHOBHBIN XapaKTep OKCUIOB. Y CTAHOBJICHUE XapaKTepa OKCHJIOB B
3aBHCHUMOCTH OT IIOJIO’KEHUS DJIEMEHTA B IEPUOJUYECKON CUCTEME U OT CTEIIEHU OKUCICHUS
JJIEMEHTA.

29. I'mapokcuabl: KUCIOTHI U ocHOBaHUA. Kitaccudukanus, HOMEHKIaTypa, CocoObl
IIOJIy4EeHUS U CBOMCTBA.

30. Conu: knaccuukanms, HOMEHKJIATypa, CIIOCOObI MOTYYEHUS U CBOICTBA.

31. ITepuoanueckas cucrema /.M. MenneneeBa, nepruoIMIeCKHA 3aK0H. XapaKTep
M3MEHEHHUs pajinyca aTOMOB, SHEPIMY HOHU3ALlUH, CPOJICTBA K AJIEKTPOHY, OTHOCUTEIbHOU
AJIEKTPOOTPULIATEILHOCTH M XUMUYECKHX CBOMCTB 3JIEMEHTOB 110 IPpyIIaM U Nepruoaam
NEPUOANYECKON CUCTEMBI.

32. CkopocTh XMMUYECKHX peakiuii. 3akoH neictBust Mmacc. Koncranra ckopoctu. dakTopsi,
BIIMSIOLINE HA CKOPOCTh PEAKIIUH.

33. Xumnyeckoe paBHoBecue. KOHCTaHTa XUMHYECKOTO paBHOBECHs U dHeprus [ mb0ca, nx
B3aMMOCBA3b. HarnpasieHue npoTekannus XMMUYECKUX PEAKIIAM.

34. O6mas xapakTepucTHKa pacTBOPOB. OTIUYHS pAaCTBOPOB OT MEXaHUYCCKUX CMECEH.
PuznyecKkue 1 XMMUYECKHE ITPOLIECCHI ITPU PACTBOPEHUH.

35. DieKTpoIUTHYECKAast TUCCOIUAIUS. DICKTPOIUTHI. [TOHATHE O CHIIBHBIX U CITa0BIX
anekTposinTax. CTeneHp AUCCOLUAINK U €€ 3aBUCUMOCTb OT KOHLIEHTPALMU YIEKTPOJINTA.
Koucranra guccomuamuu.

36. DnekTpoauTHyeckas aucconmalus BoJsl. loHHoe npousseneHre Boibl. BotopoaHbiit
nokasareisb. Pacaer pH BOJHBIX pacTBOPOB KHCIIOT U OCHOBAHUM.

37. Onpenenenne pH pactBopoB. Baxneiimune nnaukatopsl. [Ipencrasnenue o 0ydepHbIx
pacTBopax.

38. I'maponu3 coneit. Peakuus cpeapl B pacTBOpax pa3iMuHBIX colieil. 3anuch ypaBHEHUH
TUIPOJIN3A.

39. CoBMecTHBIN THAPOIU3 ABYX cojieil. BausiHue npucyTcTBHs KMCIOT, OCHOBAaHUM 1
JIPYTUX COJIEN HA PABHOBECUE THIPOJIN3A.

40. Koncranrta rusponunsa. CTeneHnb THpoiin3a 1 ee 3aBUCUMOCTb OT TPUPO/IHI,
KOHIEHTPALMU COJIM U OT TeMneparypsl. Pacuer pH runpomnusa.

41. Turbl XUMHYECKHX peakiuil. Peakiiun oOMeHa B pacTBOpax 3J1€KTPOJIUTOB.

42. OKUCIINTENNFHO-BOCCTAHOBUTENbHBIC peakinu. [I0HsTHE OKUCIUTENSI 1 BOCCTAHOBUTEITS,
IIPOLIECCOB OKUCIIEHHS U BOCCTAHOBJIEHUS. BakHelHIIEe OKUCIUTENN U BOCCTAHOBUTEIH.

43. THUITbI OKUCITUTENTFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA: OTIPEICIICHUS 1 IPUMEPHI.

44, Metoibl pacCTaHOBKU KO3(D(PHUIIMEHTOB B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX.

45. KommiekcHblie coequnenns. CTpoeHne KOMITIEKCHBIX COSTUHEHUMN
KOMILJIEKCO0Opa30BaTeb, JIUTaH bl, BHEIIHSS U BHYTPEHHAS ChEPBI.

46. O0m1ast XapaKTepUCTHKA AIeMeHTOB | rpymmbl nepuoandeckoi cucremsl 1. U.
Menneneena

47. O6mas xapakrepuctrka 3nemeHToB Il rpynmsl nepuoanueckoit cucremst . U.
Menneneena



48. Obmas xapakTepucThka anemMeHToB VI rpymnmbl nepuoanyeckoi cucrtemsr /1. H.
Menpeneena

49. Obmas xapaktepucTtrka nemeHToB VII rpymnmel nepuoaudeckoit cuctemsr /. U.
Menneneena

50. O6mas xapakrepuctuka 3jmeMeHTOB VIII rpynmer Ilepumonmueckort cucremsr [, .
Meneneesa.

51. Jlatb XapaKTepUCTUKY 3JIEMEHTA 0.106a: TIOJI0KEHUE B IEPUOANUECKOM CUCTEME, CTPOCHHE
AIIEKTPOHHON 00O0JIOUKM aTOMa, paclpeielieHUue AIIEKTPOHOB 1O KBAHTOBBIM sSYEHKaM, YKa3aTh
BaJICHTHBIE 3JICKTPOHBI.

52. JlaTb XapaKTEepHCTUKY DJEMEHTa «@30ma: TOJO0XKEHHWE B TEPUOIUYECKON cHcTeme,
CTpOEHHE ANEKTPOHHON 000JI0UYKH aTOMa, paclpeesieHUue IEKTPOHOB MO0 KBAHTOBBIM SYEHKaMm,
YKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

53. OcHOBHBIE KJIACCHI HEOPTaHWYECKUX COCIUHEHMI: OIpeaencHusi, HOMEHKIaTypa u
B3aUMOCBs3b. [IOHATHE CTENEHN OKMCIIEHHUS M COCTaBlIEHHE (OPMYIN OKCHUAOB, THIPOKCHIOB U
COJICH.

54. Oxcunpl: kmaccu(uKkanus, HOMEHKIIATYpa, CIIOCOOBI OTY4YeHus U cBoiicTBa. KucnmorHeie
¥ OCHOBHBIE CBOICTBa. AM(OTEPHOCTD.

55. KHcI0THO-OCHOBHBIN XapakTep OKCUIOB. Y CTAHOBJIEHUE XapaKTepa OKCHIOB B
3aBHCHUMOCTH OT TOJIOKEHUS DJIEMEHTA B IEPUOIUIECKON CUCTEME U OT CTEIIEHU OKUCICHUS
AJIEMEHTA.

56. ['mapokcuapl: KUCIOTHI M OcHOBaHuUsA. Kiaccudukainus, HOMEHKIATypa, CHOCOOBI
MOJYYEHHS U CBOWCTBA.

57. laTh XapaKTEpUCTUKY DJEMEHTA ailOMUHUs: TIONOXKEHHE B TMEPUOJUYECKOU CHUCTEME,
CTPOEHHE NIEKTPOHHON 000JOYKU aTOMa, paclpesiesieHue 3JIEKTPOHOB 10 KBAaHTOBBIM sSU€iKaMm,
yKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

58. JlaThb XapakTEepUCTHKY OJJIEMEHTA MacHus: TOJOXKEHHE B TEPUOTUYECKON CHUCTEME,
CTpOEHHE AIEKTPOHHON 00O0JOYKU aToMa, pacmpesiesieHue 3JIEKTPOHOB M0 KBAHTOBBIM sS4eiKaMm,
yKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

59. JlaTh XapaKTepUCTUKY AIIEMEHTA Oapus: TIOJI0KEHUE B IEPUONYECKOM CUCTEME, CTPOECHUE
AIIEKTPOHHOM 00OJIOYKM aToMa, paclpesiesieHUue JIEKTPOHOB MO KBAHTOBBIM sYE€HKaM, yKa3aTh
BAJICHTHBIE 3JIEKTPOHBI.

60. JlaTh XapakTepUCTUKY JIEMEHTA Ka1us: TIOJIOKESHHUE B TIEPUOIUIECKON CHCTEME, CTPOCHHUE
AJIEKTPOHHON 00O0JIOUKM aToOMa, paclpeieIeHHue 3JIEKTPOHOB IO KBAaHTOBBIM s4eiKaM, yKa3aThb
BaJICHTHBIE 3JICKTPOHBI.

61. JlaTb XapakTepUCTUKY DIEMEHTa Hampus: TOJI0XKEHHE B TMEPUOIUYECKON CHCTEME,
CTpOEHHE AEKTPOHHON 000JOYKU aToMa, paclpesiesieHue 3JIEKTPOHOB M0 KBAaHTOBBIM sSUeiKam,
yKa3aTh BaJIC€HTHBIE 3JIEKTPOHBI.

62. JlaTh XapakTepUCTHKY DOJEMEHTa Jcele3d: TOJOXKEHHE B TEPUOIUYECKON CHUCTEME,
CTPOEHUE NIEKTPOHHON 000JI0UKH aToMa, paclpeiesieHle 3JIeKTPOHOB 110 KBAHTOBBIM sUeHKaM,
yKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

63. JlaTb XapakTepUCTHKY DJIE€MEHTa GucMyma:. TIOJIOKEHUE B MEPUOTUYECKON cucTeme,
CTpOEHHE AIEKTPOHHON 000JO0YKU aToMa, paclpeielieHne 3JIeKTPOHOB [0 KBAaHTOBBIM slUEHKAM,
yKa3aTh BaJI€HTHBIEC 3JIEKTPOHBI.

64. JlaTh XapaKTEepHCTUKY DSJEMEHTa KaJbIHUS: TOJOXKECHHWE B TEPUOIUYECKON CHCTEME,
CTPOEHHUE IJIEKTPOHHON 000JI0UKH aToMa, pacipeiesieHHe 3JEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
yKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.

65. JlaTb XapaKkTepUCTHKY AJIEMEHTA CEPHI: MOJI0KEHHE B IEPUOIUUECKOM CUCTEME, CTpOeHHE
AIIEKTPOHHOM 000JOYKM aToMa, paclpesielieHHe AJIEKTPOHOB MO KBAaHTOBBIM slUEHKaM, yKa3aTb
BaJICHTHBIE 3JIEKTPOHBI.

66. JlaTh XapakTepUCTUKY DJIEMEHTa MapraHia: IOJIO)KEHHE B TMEPUOJUYECKOH CHCTeMe,
CTPOEHHUE IIEKTPOHHOU 000JI0UKH aToMa, pacupesiesieHHe JIEKTPOHOB 110 KBAHTOBBIM sYeKaM,
yKa3aTh BaJICHTHbBIE 3JIEKTPOHBI.



67. [lepnoanueckas cucrema /.M. MenneneeBa, mepuoInuecKuii 3aKOH. XapakTep
M3MEHEHUS pajJinyca aTOMOB, SHEPIHMH HOHU3AIUH, CPOACTBA K 3IEKTPOHY, OTHOCUTEIBHOMN
3JIEKTPOOTPULATENBHOCTH U XUMUYECKUX CBOMCTB 3JIEMEHTOB 110 IPYIIIIAM U IIEpUOAaM
MEPUOJNYECKON CUCTEMBI.

68. CkopocTh XUMHUYECKHUX Peakiuii. 3aKoH aeicTBus macc. KoncranTta ckopoctu. DakTophl,
BIIUSIIOLIME HA CKOPOCTh PEAKIIMH.

69. Xumuueckoe paBHoBecre. KoHcTaHTa XMMUYECKOTO paBHOBecHs U sHeprus ['ub0ca, nux
B3aUMOCBs3b. HanpasiieHre NpOTEKaHUsI XUMUYECKUX PEAKIIUM.

70. O6mas xapakTepucTuka pacTBopoB. OTINUYKS PACTBOPOB OT MEXAHUUYECKHX CMECEH.
Puznyeckue 1 XMMUYECKHE ITPOLIECCHI ITPU PACTBOPEHUH.

71. DnexTponauTuyecKas aucconuanus. IJAeKTpoiutThl. [loHsTHE O CHIBHBIX M CcIaObIX
anekTposintax. CTeleHb AUCCOLMALMM M €€ 3aBUCHUMOCTh OT KOHILIEHTpAlMM 3JIEKTPOJINTA.
KoHcranTta qucconumanumu.

72. Tunbl XUMHYECKUX peakiuid. Peakium oOMeHa B pacTBOpax dJIEKTPOIUTOB.

Tunoewvie pacuemHo-anajiumudecKue 3a0anusn/3aoauu:

1. Hannmute cTpykTypHY!O (rpadudeckyro) GopmMyny coeTMHEeHUH:
Al(OH)3, HNO:s,
Al2(SO04)3, Caz(POa4)2
Ca(OH)2, BF3
Ca(OH)z, H2SO4
CaSO0y4, H4P207
CaS0q, SOClI;
Co(OH)z2; H2SO4
CO2, H4Si
CsF, H2SOq4
HNOg, LiOH
N20s, P20s
Na>S03, KHSO4
NasPOs, Al(OH)3
NaHCO3, NasPO4
Zn(OH)2, HNO2

2. PaccraBbTe KOO()(HUIMEHTHI B TPUBEIECHHBIX HIDKE CXEMaX XUMUYECKUX PEAKIIHiA, OIPEIEIIUTE
THIT PEAKIIHH.
AgtS—AgS
AgBr—Ag+Br
AgCl—Ag+Cl,
Al+Cl,—AICl3
Al+Fe203—Al03+Fe
Al+0,—A1,03
Al+S—ALS3
Ba+HCl—BaClz+H>
BaCO3—BaO+CO2
BaO+H,0O—Ba(OH);
C+C0O,—CO
C+H2—CH4
C+NazSO4—CO2+NaxS
C+02,—CO2
CoH4+02—CO2+H20
C4H10+02—CO2+H20



Ca+Cl,—CaClz
Ca+0,—Ca0
CaC0O3—Ca0O+CO2
CH4+02,—CO2+H20
CHs5N+02—CO2+H20+N;
CO+H,—CH4+H20
CO+0,—CO2
CO2+H20—H2CO3
CO2+Mg—MgO+C
Cu(NO3)2—CuO+NO2+0;
Cu+02;—CuO
Cu+S—CuS
CuCl+Al—AICIs+Cu
CuOH—Cu20+H20
CuSO4+Fe—FeSO4+Cu
Fe(OH)>+HCl—FeCl+H20
Fe(OH)s+HCl—FeCls+H20
Fe(OH)3—Fe03+H20
Fe+Cl,—FeCls
Fe+CuSO4—Cu+FeSO4
Fe+HCl—FeCl+H2
Fe+S—FeS
FeCl3+NaOH—Fe(OH)s+NaCl
H>+N>—NH3
H2+0,—H0
H,CO3—H20+CO>
H20O+Na—NaOH+H;
H.0—H2+0:>
H20,—H>0+0;
H2S+0,—S+H20
H25+0,—S02+H20
HBr—Br+H>
Hg+O>—HgO
Hg+S—HgS
HI—Ix+H>
K+S—K>S
KBr+Cl—Br+KClI
KCIO3—KCIl+O2
Li+O2,—LiO
Li+S—LisS
Mg+CO2—MgO+C
Mg+HCl—-MgClx+H>
Mg+0,—MgO
MgCO3—MgO+CO2
MnO2+H>—H20+Mn
N2+02,—NO
Na+Cl,—NaCl
Na+H.O—NaOH+H>
Na+S—NazS
Na2SO4+BaCl,—NaCl+BaSOq
NaNO3z—NaNO2+0>
NHsz+Mg—MgsN+H>



NH3z—N2+H3
NH4NO2—N2+H20
NHsNO3—N2+02+H20
NO+0O2—NO2
NO>+Mg—MgO+N>
NO2+S02—S0O3+NO
P+Cl1—PCl3
P+HNO3—H3PO4+NO2+H20
P+0,—P20s5
P+S—P2Ss
Si+H2S—SiS2+H2
Si+02—Si0>
SiO+C—Si+CO
SnO2+C—CO2+Sn
Zn+HCl—ZnCly+H>
Zn+02—2Zn0O

IToka3zarenu u KPUTCPHUHA OIICHUBAHUA IVIAHUPYEMBbBIX PE3YJbTAaTOB OCBOCHUSA
KOMIIEeTeHIUA 1 pe3yabTaToB oﬁyqennﬂ, IIKaJIa OHeHUBaHUA

HNupuxarop Yposensb
IIkaja oneHnBaHUSA @opmupyevrre JAOCTHKEHUS Kpurepuu OCBOEHHUS
KOMIIeTeHI[UU OLlCHMBAHUA .
KOMIIeTeHI[HU KOMIleTeHIu i
OIIK-2. Criocoben OIIK-2.2. 3HaeT BepHO U B [IponBuHYTHIH
TIPUMEHSTh [Ipumenser | momHOM OOBEME:!
OCHOBHBIE 3aKOHBI OCHOBHBIE OCHOBBI
U METOJTBI ¢duzuKo- (u3nIecKux,
HCCIIeJIOBaHUM XUMHYECKHE U | XUMHYECKHX,
€CTECTBEHHBIX XUMHUUYECKHe | (HU3HKO-
HayK sl METOJIBI XUMHUUYECKHUX U
peuienus 3a1a4 aHainM3a st | OMOJIOTHYECKHX
npodecCHOHANBHO | Pa3paboTKH, | METOAOB JUIA
1 e TeNIbHOCTH HCCNEOBAaHUN | MHCTPYMEHTAJIbHO
1 9KCHEPTH3bl | W OLIEHKH
TIPOJTYKIIUH roKazaTesnen

OOIIIECTBEHHOI | Ka4yecTBa U

0 IIUTAHUS U 0e30macHOCTH
HCTIOJNB3YEMOT | TIPOITYKIIHU
85— 0 CHIpBS

100 «OTIMYHOY/ YMeeT BepHO U B
0ajio «3a4TEHOY IOJIHOM O0BbEME:

B HpOBOI[I/ITI)

CTaHJAPTHBIE
HCITBITAHUM 10
OTIPEICIICHUIO
nokasaTejeH
¢usmKo-
MEXaHHYECKUX U
¢usmKo-
XUMHYECKHUX
CBOMCTB
HCIIOJIb3YEMOT0
CBIPbs,
nosrypabpukaToB
Y1 TOTOBOM
MPONYKIIUHU
IUTaHUS




OIIK-2. Cniocoben OIIK-2.2. 3Haer ¢ TToBBIIIEHHBIH
TIPUMEHSTh ITpumensier HE3HAYUTEIIHHBIM
OCHOBHbBIE 3aKOHBI OCHOBHBIE 1 3aMEYaHHUSIMH:
1 METObI ¢busuko- OCHOBBI
HCCIIeIOBaHMH XMUMUYECKHE U | (PU3MUYCCKUX,
€CTECTBEHHBIX XUMHYECKHE | XMMHYECKHUX,
HAYK IS METOIbI ¢usnko-
peleHus 3a1a4 aHanmM3a I | XUMHYECKUX U
MpoeCCHOHANBHO | pPa3pabOTKH, | OMOIOTHYECKHX
¥ 1€ TEILHOCTH HUCCIIEIOBAHUI | METOIOB IS
1 OKCTIEPTHU3bl | MHCTPYMEHTAIBHO
MPOLYKIINH ¥ OLIEHKH
OOILIECTBEHHOT | MOKa3aTeleh
O MHUTAHUSA U KayecTBa U
HCIONB3yeMOr | 0e30MacHOCTH
0 CBHIpbs TPOAYKIHH
70 —
84 «xopouio/ Ymeer ¢
Gasio «3aYTCHOY HE3HAYUTEIIBHBIM
B ¥ 3aMCYaHHUSIMU:
TIPOBOTUTH
CTaHIapTHEIC
HCHBITAHUHA 110
OTIpEICIICHUIO
MoKa3aTeje
¢usmko-
MEXaHHYECKUX U
¢usmko-
XUMHUYECKHUX
CBOICTB
HCTIOJIB3yEeMOT0
CBIPBA,
oy padpukaToB
¥ TOTOBOM
TIPOAYKIIUI
MMUTAHUS
OIIK-2. Cnocoben OIIK-2.2. 3HaeT Ha 0a30BOM Ba3oBelit
MIPUMEHSTh [pumensier YpOBHE, C
OCHOBHBIE 3aKOHBI OCHOBHbBIE OIIMOKaMU:
Y METObI ¢usuxo- OCHOBBI
UCCIIe0BaHUI XUMUAYECKHE U | (PU3HUYECKUX,
€CTECTBEHHBIX XUMHYECKHE | XMMHYECKUX,
HAYK JIISI METOIBI ¢usnko-
peleHus 3a1a4 aHanmM3a I8 | XUMHYECKUX H
MpOopECCHOHANEHO | pa3palOTKH, | OMOIIOTHYEeCKHX
W IeATeIbHOCTH HCCICIOBAaHUN | METOJOB IS
1 3KCIIEPTHU3bl | MHCTPYMEHTAIBHO
50 _ TIPOAYKITUH ¥ OLIEHKH
OOIIECTBEHHOT | TOKa3aTesen
69 «yIlOBJIETBOPHUTEIILHO/
a0 GAUTCHOY O MHUTAaHUSA U | KayecTBa
s HCIIONIb3yeMOoT | 6e30macHOCTH
0 CBIPBS TPOAYKIHH
Ymeer Ha

6a30BOM ypOBHE,
C OIINOKaMU:
TIPOBOJUTD
CTaH/apTHbBIE
HUCIIBITAaHHH T10
OTPEJENICHUIO
nokas3aTejaeH
¢uznKo-
MEXAaHUYECKUX U




(uzuko-
XAMHAYIECKUX
CBONCTB
UCIIOJIb3YEMOTO
CBIPbS,
nonypadpuKaToB
Y TOTOBOM
NPOIYKLUH
MMUTaHUSA

MEHee
50
0ajIo

«HEYIOBIICTBOPUTEIIEHO
»/
«HE 3aYTEHOY»

OIIK-2. Cnocoben
MIPUMEHSTD
OCHOBHBIE 3aKOHBI
A METOJBI
HCCJICIOBAaHMI
€CTECTBEHHBIX
HaYK IS
pelieHus 3a1a4
npodeccroHanbHO
¥ eI TeIbHOCTH

OIIK-2.2.
IIpumenser
OCHOBHBIE
¢duzuKo-
XAMUYECKHUE U
XAMUYECKHE
METOIBI
aHaau3a s
pa3paboTKH,
HUCCJIeI0BaHUN
U 9KCIIEPTHU3BI
MPOLYKIIUU
00IIIECTBEHHOT
0 IIUTAHUSA U
HCTIOIB3yEeMOT
0 CBHIpBS

He 3naer Ha
06a30BOM ypOBHE:
OCHOBBI
(u3nIecKux,
XAMUYECKUX,
¢uznko-
XAMUYECKUX U
OUOIOTMYECKUX
METOOB IS
HHCTPYMEHTAJIBHO
H OlLIEHKH
MoKa3aTtejen
KayecTBa U
0e30IacHOCTH
TIPOIYKIINH

He ymeer Ha
0a30BOM ypOBHE:
MIPOBOANTH
CTaHAapTHbHIE
HUCITBITAHUM 10
OTIpEJICNICHUIO
MoKa3aTejen
¢usmko-
MeXaHNYECKUX U
¢uznko-
XAMHYECKUX
CBOMCTB
HCTIOJIB3YEMOT0
CBIPBS,
nonypabpukaToB
U TOTOBOM
MPOIYKIINH
MTATAHMS

Komnerenmnuu
HE
chopMHUpOBaH
Bl




