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METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOIIHUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIAM

MEPEYEHDb YUYEBHBIX 3AJTAHUM HA AYJIUTOPHBIX 3AHATHAX

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

1. Ilonb3ysch nepuoanyYeCcKo TaOIMIEH, naliTe XapaKTEPUCTUKY XUMUYECKOMY JJIEMEHTY
NoS o nnany:

a) Ha3BaHUE XMMHUYECKOI0 IEMEHTA, €T0 CUMBOJI,

0) oTHOCHUTEIbHAS aTOMHAs Macca (OKpYTJIEHHO J0 LIEJIOT0 YHCIIa);

B) 3aps]l sipa aToMa;

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

1) o0111ee YMCII0 3JIEKTPOHOB;

€) HOMep NepHUo/Ia, IPYIIbl, B KOTOPOM PACHOJIO0KEH XUMUYECKUNA JIEMEHT.

2. BeraucinTe MacCcoBYIO JIOJIIO BOJOpoOia B XuMudeckoit popmyne NaH.

3. MaccoBble 10U MEIU U KUCIOpOJa B OKCHAE MEIU COOTBETCTBEHHO paBHbI 88,8% u
11,2%. YcranoBute npocreiinyio GopMyiy BEIIeCTBa.

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

5. a) JlaiiTe XapakTepUCTHKY XMMUYECKOI'0 3JIEMEHTa aJIFOMUHMSI HA OCHOBAaHUU €TI0
MOJIO’KEHHUS B IEPUOMUECKON CUCTEME U CTPOECHUSI aToMa.

0) Hanumure ypaBHeHue peakiyu, HOATBEPKIAt0IIee XapaKkTep OKCUAA JAHHOTO

AJIEMEHTA.

Tema 2. CBoiicTBa paCTBOPOB. JJIEKTPOJIUTHYCCKAS] JUCCOLUALMS.

1. Kakue BemiectBa, (OpMyJibl KOTOPHIX IMPUBENEHBI HUXKE, MOJIBEPIatOTCS T'HIPOIU3Y: a)
CaSO0g4, 6) AgNO3, B) K 2CO3? YkaxknuTe XapakTep cpe/ibl paCTBOPOB YKA3aHHBIX BEIIECTB MIPU UX
TUIPOJIU3E.

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

3. Jlokaxxure CBOMCTBA KMCIOT HAa mpuMepe opTohochOpHOIl KUCTOTHI. 3anUIINTe
YPaBHEHHUS PEAKIUI B MOJIEKYJIIPHOM U B MOHHOM BHJIE.

4. ITpu B3aumoneiicteuu 168 r rupokcuaa Kaaus u pactBopa cyiabgata meau (II) maccoit
200 r, B kotopoMm 0,08 MaccoBbIX J10J1€H COJIM, BhIMaAaeT ocaaok. OnpenenuTe Maccy ocaaka.

5. lokaxkute cBoiicTBa cojieil Ha npumepe xyopuaa meau (1I). 3anumure ypaBHeHUs
peakuuii B MOJIEKYJIIPHOM U B HIOHHOM BH/IE.

Tema 3. OkHCIUTETbHO-BOCCTAHOBUTE/IbHbIC PEaKIMH.

1. Onpenenure CTeNeHH OKHCICHUS ieMeHTOB B coenuHeHusx: Cro0s, CrSO4, NaxCr.07,
Cr, CrOsz, Cr(NQO3z)3?

Kakne n3 3TuX COeIMHEHNH SBIISIIOTCA 34 CUET XpOoMa:

a) TOJIbKO OKUCIHUTEISIMU;

0) TOIBKO BOCCTAHOBUTEIISIMU;

B) MPOSIBJISIIOT JABOMCTBEHHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEIHHBIX CBOUCTB?

2. CocraBbTe YpaBHEHUS peaKIiii, 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 peakuuit BISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU? JIJ1s KaXKk 10
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHON PEaKIMKU COCTaBbTE AIEKTPOHHBIN OasaHC.

3. Jns xmopuna meau (1) mpuBeauTe mo aBe peakiuu, MPOTEKAIOIIUE:

a) C UI3MEHEHUEM CTEIIeHEH OKHUCIICHNS,

0) 6e3 U3MEHEHHUS CTCIICHEH OKHCIICHHUS.

[IpuBenuTe /U1l yKa3aHHBIX BAMU PEAKIIUHN, TJI€ 3TO HEOOXO0IUMO, JIEKTPOHHBIN OajaHC U

MOHHBIE YPaBHEHUS PEaKLUH.

4. Cepy maccoii 12,8 r okMCIWiIM JOCTATOYHBIM KOJIMYECTBOM Kuciopozga. Ilpoaykr
OKHCIICHHsI Cepbl NMPOIYCTUIIM 4epe3 M30bITOK I'MIapokcuaa Kaiaus. K moiaydeHHOMY pacTBOpy
IPUIWIIN PacTBOP XJiopuaa Kanbuus. Onpenenure Maccy BIIABIIETO OCAIKA.

Tema 4. O01mas XapaKTePUCTHKA METAJVIOB M HEMETAJLJIOB.

1. I'ne B nmepuoauveckoil cucTeMe pacrnoyiararoTcs MeTaibl, U, KaKOBbl OCOOCHHOCTH MX
CTpoeHUS?

2. 3anuuure ypaBHEHUS peakluil, MO3BOJSIOIINX OCYILECTBUTH IIPEBPAILCHUS:

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

3. Paccmotpute snekTposin3 pactBopa cyibdara sxenesa (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 AJTFOMUHUS C COJISTHOM
KucinoToi. Paccunraiite, B Kakol U3 Tpex peakuuil BbIIETUTCs 00JIbIle BOJOPO/IA, €CIIU KaX bl
METaJUI B3ATh KOJIMYECTBOM BeIIecTBa 1 MOJIb.

5. Hanummre MousieKkyJsipHble YpaBHEHMsS pEaKUMH [UId OCYLIECTBICHMS CIEAYIOIINX
IIPEBPAILCHHI:

Fe®— Fe?* — Fe°

CocraBbTe CXeMbI MIEKTPOHHOTO OanaHca.



3aoanusn 0na mekyuie2co KOHmpOos

I/IH)IHKaTOPBI JOCTHIKCHUSA .

OIIK-2.2. Ucnonp3yeT OCHOBHBIC (U3MKO-XMMHYECKHE M XUMHUYECKHE METO/Ibl 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. [lepnoaunyeckas cucrema JI.U. Menaeneea. Ctpoenue

M CBOMCTBa HEOPraHnveCKUuX BeUeCTB

3aoanue 1. Bribepute Of1H NpaBUIIbHBIN OTBET.

CHEAYIOUUN TUIl XUMUYECKOU CBS3H. ..

DHEepruro aTOMHBIX opOuTasei B n+l
MHOTOJICKTPOHHBIX aTOMaX XapaKTepU3yeT n+ms
cymma... n+ml
|+ ml
DnexTpoHHask KOHGUTYpalKs BHEITHETO 3d°4s°
SHEPreTUYECKOro ypoBHs nona Fe2+ nmeer 3d64s0
BHL... 3d%4s?
3d®4s°
B mMonexyne Bogopoaa oCyImecTBIseTCs HMOHHASI

KOBAJICHTHAA HCIIOJIAPHAsI

KOBAJICHTHAA IMOJIApHasd

Bonoponnas

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

LiOH

KOH

NH40H

NaOH

C xuciaoramMu u meao4aMu BBaHMOHCﬁCTByeT
OKCHUfg ...

ATIOMUHUSA

JIntus

Marsus

bopa

BanentHocTh aTOMA — 3TO. ..

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

YHCII0 3JIEKTPOHOB, HEJOCTAIOILEE JUIs
MOJTyYEeHHUs HIIEKTPOHHON KOH(DUTYpaluu
OJmKaiiiero MHEpPTHOTrO ra3a

YHCJIO OTHAHHBIX WJIHM MPUHATBIX 3JICKTPOHOB

CTCIICHb OKHCJICHHUA aTOMa

B MOJICKYJIC CCPOBOAOPOJA XUMHUYCCKaA
CBA3b ...

KOBAJICHTHAA HCIIOJIApHAs

JOHOPHO-aKICITOPHAA

Bonoponnas

KOBAJICHTHAA IMOJIApHAasd

[Tpu B3aumoneiicteuu Al(OH)3 ¢ nz0biTkom
HCI o6pasyercs comnb, popmyrna KOTOPOHA. ..

Al(OH)CI

AIHCI,

AI(OH)Cl,

AICl3

6

7




Uwrcno BaJICHTHBIX 3JICKTPOHOB Y DJIEMEHTA, 5

00pa3yromero BpICIINN THAPOKCH]T COCTaBa 4

H503, paBHo ...

DneKkTpoHHass KOH(PHUTyparys BHEITHETO 3d°4s°

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

BUI. .. 3d°4s?
3d®4s°

MaxkcruManbHO BBICOKOE 3HaYeHHE IJIaBHOTO | 5

KBaHTOBOT'O YHCJIa OCHOBHOTO COCTOSTHUS 6

aToMa cepebpa paBHoO... 7
4

OnpenenuTe >1eKTPOHHYIO KoH(uryparmio | 1522s22p83s23p°

noHa Al 1522522p°3s°3p°
1s%25%2p°3523p°4s°3d*°
1522522p°3s23p°
1s22s22p63s23p*

ATOMHas eMHHUIIa MACCHI (a.€.M.) - 3TO: 1/12 maccel aToMa yriaepojia
Macca 0JTHOTO aToMa yriepoa
1/100 maccel aToma yriaepoja
Macca yriepoja 1o OTHOIICHHUIO K Macce
aToMa BOAOpoAaa

3aoanue 2. OTBETHTE HA CIEIYIOIINE BOIPOCHI.

1. CocTaBbTe 2neKTpoHHO-Tpaduueckue GopMyInbl s cienyromux snemeHTos: Li, B, N, F, Na.
2. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI BCEX BOZMOXKHBIX U30MEPOB I€KCEHA, JaiiTe UM Ha3BaHUS.
3. CoctaBbTe 21eKTpOoHHO-Tpaduueckue GopMyIibl s cleayromux saemMenToB: Si, S, Al, P, CI.
4. Hanmmmre moJiHbIC 31eKTpOHHBIE (popmyiiel atoMoB yriepoaa (C), kpemuus (Si) u tutana (Ti).
K kakomy cemeiicTBy 1o (hOpMHUPYIOIIKUM AJIEKTPOHAM OTHOCUTCS KaXKABIA U3 ITHUX AJIIEMEHTOB?
5. ¥V Kakux W3 3TUX MOHOB BHEIIHAS 3JEKTPOHHAs 000JI0YKAa CXOJHA C BHEUIHEW 3JEKTPOHHOM
000JI0YKOI HHEPTHBIX ra3oB?

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

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

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

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

10. SAnpo aroma comepxkut 10 HEHTPOHOB, AIEKTPOHHAST 000I0UKa — 9 AnekTpoHoB. Kakoit 310
snemenT? KakoBa a1ekTpoHHas popmylia 3TOro neMeHTa?

11. Onpenenure no popmynam BEICIIMX OKCHIOB HOMEpa rPYII, B KOTOPbIX HAXOAATCS 3JIEMEHTbI
3, oOpasyromue cienyromme okcuasl: 320; 3203; 3205, 503.

12. Hanummre nosiHbIe 3JI€KTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMEpaMU
18, 19 u 21. Kakue 310 snemeHTs? HaszoBute Qopmupylomme 371eKTpOHBI aTOMOB 3THX
AJIEMEHTOB.

13. Haiinure B mNepUOAUYECKON TaOJMIlEe AJIEMEHT, UMEIONINN KOH(PHUTypaluio BHEIIHEH
aneKTpoHHOM o0osouku 3d54s2. Kakoit 310 sneMeHT? 3amuiuTe €ro MOJIHYI 3JIEKTPOHHYIO
bopmyy.

14. HazoBuTE BO3MOXHbBIE 3HAUEHUS BCEX UYEThIPEX KBAHTOBBIX UMCEIN AJIS KaXKJIOTO U3 YEThIPEX
AIIEKTPOHOB OCPUILITHSL.



15. CkonpKO HECTTAPEHHBIX JIEKTPOHOB UMEET aTOM KaXKJIOTO M3 CIICTYIONTUX dJeMeHTOB: Si, Mg,
Fe, TI? Kakoe MakcMMalbHOE KOJUYECTBO JJICKTPOHOB MOTYT OTHATh 3TH JJIEMEHTHI TpHU
OKHCTIEeHUU?

16. HazoBuTE 371€MEHTHI, COOTBETCTBYIOILIUE CICAYIOIIUM XapaKTePUCTUKAM:

a) LIEJIOYHON METaJUT C BaJICHTHBIM 3JIEKTPOHOM Ha opOuTanu Ss;

0) HEeMETaIIJTbl C BAJICHTHBIMH 3JICKTPOHAMH Ha OpOUTan Sp.

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

18. Ha ocHOBe meproan4ecKoro 3aKOHa OMpPENeNUTe, KaKol U3 MEPEeYUCIEHHBIX aTOMOB UMEET
HanOOJIBIIIYIO YHEPTUIO HOHU3AIMH, a KAaKOU

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

19. Kakue noHbl Mbliibsika (As) u ceneHa (Se) UMEIT OJIMHAKOBOE 3JEKTPOHHOE CTPOEHHUE C
atomoM kpuntona (Kr)?

20. Kakue nOHBI 371eMEHTOB BTOPOT'O TIEpHO/Ia OAUMHAKOBBI 10 CTPOSHHIO 3JIEKTPOHHOM 000JI0UKH
¢ aToMOM HeoHa Ne?

21. Haiingure B MEepUOIUYECKONW TaOJIMIE AJIEMEHT, UMEIONINN KOH(PUTYpaluio BHEIIHEH
3NEeKTpOHHOU 00010ukH 5s25p4. Kakoii 910 sanement? 3anummte (OpMyIly ero BbICIIEro OKCH/IA.

Tema 2. CBoiicTBa PAaCTBOPOB. JJIEKTPOJIUTHYECKAS] TUCCONMALMS.

3aoanue 1. Pemvite KOHTPOJIbHBIE 331a4U:

1. Cxonbko rpammoB NaOH coxpepxutcsa B 40 mMi1 pacTBopa ¢ MacCoBOM J10J1€il 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 BermecTBa coaepxkaTt 10 i1 pactBopa NaCl, eciu ¢ = 0.1
MOJIB/11?

4. Cxonbko rpammoB coiu AlCI3 cogepxutcs B 200 mut pactBopa nipu ¢ = 1 Monb/a?

5. Cxompko rpammoB K2S04 HeoO6xoaumo B3sTh Ui purotoBierus 125 mut pactBopa ¢ ¢ = 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, HOJIYYEHHOTO pAaCTBOPEHHEM B 1 J1 BOJIBI
npu H.y. 11.2 1 xaopucroro Bogopozaa?

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

9. Ckonbko rpammoB CuCl2 Heo6X01UMO 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 K2S04 crnemyer noGaButh k 450 r pacTBOpa ¢ MaccoBOM joiieit
pacTBopeHHOro BemiecTBa 8 %-i TOH ke conM, 4ToObl MOJIYYUTh PAcTBOP C MAacCOBOM o€
pacTBOpeHHOro BemecTsa 12 %?

12. Ckonbko nuTpoB pactBopa ¢ ¢ = 0.0025 Monb/1 MOxkHO PUroToBUTH U3 56 T Ca3(P04)2?

13. Cxoabko rpammoB 50 %-ro pactBopa Na2CO3 ( = 1.3 r/mi1) Has10 B35Th, YTOOBI IPUTOTOBUTH
2 1 pacTBOpa ¢ ¢ = 6 MOJIB/T?

14. Ckonpko mummiuTpoB pactBopa Cu(NO3)2 (cakxB = (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 BEIIECTBA OXJIAXKICHHOTO pacTBOpa’?

16. CkoabKO MIITHIUTPOB pacTBopa ¢ ¢3kB = 0.01 Mosb/1 MoxkHO npurotoBuTh U3 0.56 r KOH?
17. Cxonbko Bonbl cienyeT no6aButh k 200 mu pactBopa H2SO4 ¢ cakB = 0.1 Mob/i, 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 KOHLIEHTPAIUsl SKBUBAJIEHTOB IIOJy4YEHHOIO pacTBopa?

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

20. Cxonbko rpammoB KCl conepkutcs B 1 mut pactBopa ¢ C = 0.002 mosb/n?

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

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

23. CKOJIBKO TPaMMOB CIIeIyeT pacTBOpUTH B 250 I BOABI AJIsI TOTYYEHHS paCTBOPA, COJIEPIKAIETO
5 % 6e3BoaHOI conn?

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

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

C KOHIICHTpaueu ¢ = 1.6 MOJIb/J ISl TOJIYYSHHS pacTBOPA C KOHIICHTpanuen cakB = 0.25 Moib/n?
27. Ckonbko Boasl Hajo mpubaButh kK 500 M 20 %-ro pactBopa NaCl ( = 1.152 r/mm), 94To0bI
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 o6beme 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) ucnons3obanu 50 r conu u 450 T BOABL.
Ornpenenure MmaccoByto oo cyibdara menu (II) B momyuennom pactsope.

32. KakoBa maccoBas nons Hutpata kanust (KNO3) B pacTBope, mOJTy4eHHOM MpPU PACTBOPEHUU
20 r comu B 180 1 BOIBI?

33. Beluncnure maccy pacTBopa ¢ MaccoBOM aojel ruapokcuna Hatpus B Hem 0,23, ecnu 11s
IIPUTOTOBJIEHUS PACTBOPA MUCHOIb30BAIU 4,6 T LIEIOUH.

34. IIpu BeimapuBanuu 50 T pacTBopa MOTYYHIN 5 T TBEPAOrO OCTaTKa. BbIYHCINTE MacCOBYIO
JIOJIF0 PACTBOPEHHOI'O B PACTBOPE BEILECTBA.

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

36. U3 275 r 10% pactBopa aunerata HaTpus Boiapuiau 50 r Boabl. Beluucinre 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 i npurotosieHus 300 mi
BOJIHOTO pacTBoOpa ¢ KoHIeHTparwueit 0,25 M?

39. TpeOyercss mpUroToBUTH pacTBop Maccoi 320 r ¢ maccoBoi joiei xiopuia kamus 3%
paccuunTaiite maccy KCI u Maccy Bozibl, KOTOpble HEOOXOAUMBI AJIsi IPUTOTOBJIEHUS pacTBOpa.
40. Hutpat xanus mMaccoit 10 r pactBopuiiu B Boge oobemMoM 150 mut. ITnoTHOCTB BOJbI paBHa 1
r/Mi. PaccunTaiiTe MacCoBYIO JIOJIIO COJIM B PACTBOPE.

42. 8 44,1 r Boasl pacTBOpPWIX 2 T THAPOKCHIA HaTpus. PaccunTaiite Mmomsipayto nomo NaOH.
43. B Boze maccoit 100 T mpu Temneparype 25 ° C pactBopsiercs pocdar xamus K3PO4 maccoii
106 r. Paccunraiite Maccy ¢ocdara kanus, He0OX0AUMYIO JUIs MpUrotroBienHus 20 r pactBopa
docdara kanus, HackIIIEHHOTO Mpu Temiiepatype 25 © C.

44. B nabopaTopuy UMEETCs pacTBOP ¢ MACCOBOM J10JIeH cepHO 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 KOHIIEHTPALMIO pacTBOPA, MOJIyY€HHOT0 ITPH pacTBOPEHHUH cylbdarta
HaTpus Maccoil 21,3 r B Boze Maccoi 150 r, eciau INIOTHOCTB OJyYEHHOTO pacTBopa paBHa 1,12
r/ M



46. OmnpenenuTe Maccy HHUTpara HaTpus, KOTopas TpeOyeTcss Il TMPUTOTOBICHUS 2 I
JEUMOJISIPHOTO pacTBOpa

47. OnpenenutTe MacCOBYIO JIOJNIO a30THOM KuCIOTHI (B mporeHTtax) B 4,3M pactBope HNO3
TUIOTHOCTh KOTOPOTO cocTaBiser 1,14 r/mi

Tema 3. OxkucANTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3aoanue 1. JIisi MOMUEPKHYTOrO AJIEMEHTA ONpPENETUTe CTENeHb OKuciaeHus. [lo ¢opmyre
COeIMHEHUS olpeaenuTe Mk coelMHEHus.

1. HNO?2?
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. Cl20
28. Na2Zn02
29. KAIO2

3aoanue 2. Peakuuu moHHOro oOMeHa. JlaHbI BelIECTBA, yYacTBYIOIIME B PEAKIIMU HOHHOTO
oOMeHa. CocTaBbTe MOJIEKYJISIPHbIE U MOHHO-MOJIEKYJISIpHbIE YpaBHEHUs peakiuil. Paccuuraiite
MbK BellecTB, BCTYIUBIINX B PEAKLMIO.
1. FeCI3 + H3PO4
CaCl2 + Na2CO3
Cu(NO3)2 + H2S
CuSO4 + Na2S
ZnCI2 + K2CO3
AICI3 + Na3PO4
Na2S04 + BaCl2
Ba(NO3)2 + H2S0O4
. FeS04 + (NH4)2S
10. Ag2S04 + NaCl
11. CaCl2 + AgNO3

©CoNoORWN



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 + H2S04
23. (NH4)2S + HCI

24. NH40H + H2S504
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

3aoanue 3. PaccraBbTe KOBCI)(I)I/II_II/IGHTBI B CX€Max OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBbHbBIX peaKHI/Iﬁ
(cM. BapHaHT), UCIOJIb3YsI METO/1 AIEKTPOHHOIO OalaHca.

OHpe,I[eJ'II/IT € OKHUCIIUTCIIb 1 BOCCTAHOBUTCIIb U BBIYUCIUTC MOJIAPHBIC MAaCChl UX SKBHBAJICHTOB.
1. K2S03 + K2Cr207 + H2S04 — Cr203 + K2504 + H20

2. KMnO4 + K2S03 + KOH — K2S04 + K2Mn0O4 + H20

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

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

6. NaCrO2 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

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

8. Al + HNO3 + HCI — AICI3 + NO + H20

9. KBr + KBrO3 + H2S04 — Br2 + K2504 + H206

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

11. HCIO4 + SO2 + H20 — H2S04 + HCI

12. P + HNO3 + H20 — H3PO4 + NO

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

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

15. Cu + KMnO4 + H2SO4 — CuS04 + MnS0O4 + K2S0O4 + 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 + K2S504 + 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 + H2S0O4 — Fe2(S04)3 + KCI + H20

23. MnO2 + KCIO3 + KOH — K2Mn0O4 + KCI + H20 2

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

25. H3AsO3 + KMnO4 + H2S04 — H3As04 + MnSO4 + K2504 + 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 — K2CrO4 + KCI + H20



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

Tema 4. O01asi XapaKTePUCTHKA METAJJIOB M HEMETAJLJIOB.

1. Kakue U3 cieayronmx B3sSThIX IONAPHO BEIIECTB MOT'YT B3aUMOJIEHCTBOBATh APYT C Ipyrom?
1. AgNO3 + Cu =

2.ZnCI2 + Ag =

3. HgCI2 + Zn =

4. MgSO4 + Zn =

5.ZnS0O4 + Sn =

6. Al2(SO4)3 + Mg =

BbIpa3zuTh npoucxoasauie peakiiuyu MOJIEKYIIPHbIMU U HOHHBIMU YPAaBHEHUSIMU.

2. CocTaBUTh CXEMBbl U HANMCATh JIEKTPOJIHBIE PEAKIMH, IPOTEKAIOIINE B MEIHO-HUKEIEBOM
rajbBaHUYECKOM JIEMEHTE CO CTaHAAPTHBIMU IeKTpogaMu. Berunciute D/[C Takoro sieMeHra.
3. CocTaBUTh CXEMBbl M HaIlMCaTh 3JEKTPOJHBIE PEAKLMH, NPOTEKAIOUINE B TaJIbBAHUYECKUX
3JIEMEHTaX, B OJJHOM M3 KOTOPBIX LIMHK SIBJIIETCS KATOJIOM, a B IPYTOM — aHOJIOM.

4. JKene3Has miuacTUHKA, BbIIEP’KaHHAs B pacCTBOPE MEAHOIO KyIOpoca, IOCIE NPOMbIBAaHUS U
BBICYIIMBaHUSl OKa3ajach TsDKeJlee Ha 2 T [0 CPAaBHEHHUIO C UCXOAHBIM BecoM. OnpenenuThb
KOJIMUECTBO M€/, BBIJICJIUBILICHCS HA JKEIE3HOM IIIIaCTHUHE.

6. CocTaBUTh CXEMY M HAIlUCATh PEAKIHMH SJIEKTPOAHBIX IPOLIECCOB, MPOUCXOJALIUX IPU
AJIEKTPOJIN3€E BOJHOTO PacTBOpa MeaHOTo Kynopoca. Jlan meramn u pH cpeast (cm. Tabdi.).

1. Ouenure BO3MOXHOCTh KOPPO3UHU JAAaHHOTO MeTajuia. CoCTaBbTe 3JIEKTPOXUMHUUECKYIO CXEMY
KOPPO3MOHHOI'O TaJIbBAHMYECKOIO 3JIEMEHTA, 3alMIIUTE ypPaBHEHUS aHOJHOH, KaTOAHOM U
CyMMapHOW peakluil Ipu KOPPO3UU MeTalIa.

2. Ilpeanoxxure KaToAHOE METAJIMYECKOE IOKpBITUE i JaHHoro meramwia. CocrtaBbTe
JNEKTPOXUMHUUYECKYIO CXEMY JJIEMEHTa, OOpa3yloIllerocs IMpH HApYIIEHUH LEJIO0CTHOCTU
MTOKPBITHS, 3aMUIIATE YPABHEHUS aHOJIHOM, KATOAHON U CYMMAapHOW PEaKIUM.

3. Ilpemnmoxxute BapuaHT MNPOTEKTOPHOM  3amMThl  AaHHOro Meramia. CocraBbTe
ANEKTPOXUMHYECKYI0 CXEMY TAaKOW 3allWThl, 3aIMIIATE YPABHEHHS AHOJHOW, KAaTOJHOW H
CYMMapHOM peakiuii mpu padoTe MPOTEKTOPHOI 3aIIUTHI.

4. Ilpeanoxure cnocoO 31eKTpo3amuThl MeTauia. CocTaBbTe IJIEKTPOXUMHUUECKYIO CXEMY TaKOU
3alMThI, 3aMUIINTEe YpPaBHEHHS aHOJHOM, KAaTOJAHOW M CyMMapHOW peakuuii mpu pabote
AIIEKTPO3aLIUTHI.

Howmep Meramn 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 50 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 GayuToB BBICTABISIETCS, €CIIM OOYUYAIONTUIICS BBITOJHIII paboTy 0e3 OmMOOK W HETOYETOB,
JOIYCTUII He OoJiee OTHOTO HeloveTa.

- 15 GannoB, ecnu o0y4aronMiics BHIMOIHUI pabOTy MOJTHOCTBIO, HO JOIYCTHI B HEl He Ooliee
JIBYX HECYIIECTBEHHBIX OLINOOK.

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

- 5 GamnoB, eciu OOy4YarOIIMKCS BBINOJHWJI MEHBIIE, YEeM HAMOJOBUHY WU COJEPXKUT
HECKOJIbKO CYIIIECTBEHHBIX OIIMOOK.

- 0 6ayoB, eciii 00y4arOIMUICs padOTy HE BBITIOJIHMUIL.



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~NoOR~WNE

IKCIEPTU3bl MPOIAYKIHH OOIIECTBEHHOTO TMHTAHUA U

Temamuka 0oxnaooe:

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

Otanbl pa3BUTHS YUEHUH O COCTABE BELIECTBA.

AJIXUMUS KaK SBJICHUE CPEIHEBEKOBOU KYJIbTYPHI.

Mogens atoma bopa - nepBast KBaHTOBast MOJEJIb aTOMA.

Bxrnag pycCKuUX y4eHBIX B pa3BUTHE HEOPTaHUYECKOW XUMUHU.

PacnipocTpaneHrne XUMUYECKHX 3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKHUE MPOIECCHI B )KUBOW M HEKMBOU MPUPOJIE.

Baxwuelime K1acchl 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB.

0. ITepuoamueckas cuctema snemMeHToB. [lepuoanueckuii 3axkoH J[.M. Menneneena.

11. Bopopon. Coenunenus, CBOMCTBA, TOJIyYCHUE, HAXOXKICHUE B IPUPOJIE.

12. T'anorensl. CoeqHEHUsI, CBOICTBA, MOJIyY€HUE, HAXOXKICHUE B IIPUPOJIE.
13. Kucnopoa. CoeiMHEeHUs, CBOMCTBA, TIOJy4EHUE, HAXOXKICHUE B IIPUPOJIC.
14. Azor. CoenvHeHus1, CBOWCTBA, MOJIYYEHHE, HAXOXKICHHUE B IPUPO/IE.

15. VYraepon. CoeauHeHus1, CBOMCTBA, MOJYUYCHHE, HAXOXKJICHUE B IIPUPOJIC.

16. O6mue cBoiicTBa MeTaIoB. CIijIaBbl.

17. Obmue cBoricTBa HemMeTaiuoB. Knaccudukanus coeiMHEHUSI.

18. Jlantanouas! 1 akTHHOUABL. CBONCTBA, MONYUYEHHE, HAXO0XK/ICHUE B TIPUPOJIE.

Kpurtepumn ouenku (B 6aji1ax):

1

ITocTanoBKa 11e1H TOK/Iaga

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

2 - nenb chopMyaHpoBaHa, HO He 000CHOBAHA;

1 - nens cpopmynupoBaHa HEYETKO;

0 - este HE ChOpMYITUPOBAHA.

CootBercTBHE COAEPKAHUSL
JIOKJIa7a 3asBJICHHON TeME

3 - cozmeprkanue JOKIaaa COOTBETCTBYET 3asBJICHHON TeMe U B
MOJTHOM Mepe €€ pacKpbIBAET;

2 - cojiepKaHue JOKITa/a, 38 HCKITIOYEHUEM OT/ICTbHBIX
MOMEHTOB, COOTBETCTBYET 3asiBJICHHOI TeMe U B MOJIHON Mepe
€€ pacKpbIBacT;

1 - comepkaHue noKIana JHIIb YaCTHYHO COOTBETCTBYET
3asIBJICHHOM TeMe

Crenens packpsITus
TEMBI:

3 — TeMa pacKpbITa MOJHOCTHIO; MPEICTABICH 000CHOBAHHbIH
00bEM MH(POPMALIUK; U3TIOKEHHUE MaTepHaa JOTUIHO,
JOCTYITHO;

2 — TeMa pacKpbiTa XOpOIIIO, HO HE B MOJHOM 00bEME;
rMH(pOpPMaLMU NPEACTABIEHO HEJOCTATOYHO; B OTAEIbHBIX
Clly4yasix HapylIeHa JIOTUKA B M3JI0KEHUH MaTepHuaia, He
COBCEM JIOCTYITHO;

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




4 | Ucnons30BaHme
JEMOHCTPAIIMOHHOTO

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

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

0 - mpencTaBIeHHBIN 1EMOHCTPAIIMOHHBINA MaTepUal He
HCIOJIb30BAJICS JOKJIAAYMKOM MK ObUT 0pOPMIIEH III0XO,

HErpaMoOTHO.
5 | Bnanenue HayyHbIM U 3 - IOKa3aHOo BJaJIeHUE CIELUAIbHbBIM aIllllapaToM;
CIELMAJIbHBIM aIapaToM: 2 - HUCTIONIb30BaHbI OOIIEHAYYHBIC U CIICIIHATIbHBIC
TEePMUHBI;

1 - moka3aHo BJaJicHHE 0A30BBIM AIIIAPATOM.

6 | KauecTBO 0TBETOB Ha

3 - oTBeUaeT Ha BOITPOCHI;

BOIIPOCHI 2 - HE MOKET OTBETUTH Ha OOJBIINHCTBO BOIIPOCOB;
1 - He MOXET YEeTKO OTBETUTH Ha BOIIPOCHI;

0 - He MOXKET OTBETUTH HHU HA OJIMH BOIIPOC

7 | YUeTKOCTD BLIBOJIOB:

3 - OJTHOCTBIO XapaKTEPU3YIOT padoTy;
2 - HEUETKHUE;
1 - uMeroTCs, HO HE IOKA3aHbI.

Hroro 6aiuios:

MakCUMAaJIbHBIN 0asut - 20

Temamuka zpynnoevix u/unu UHOUGUOYATIbHBIX NPOEKM 06

I/IH)II/IKaTOPI)I JOCTHIKCHUSA .

OIIK-2.2. I/IcnonwyeT OCHOBHBIC (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IG N XUMHYCCKHEC MCTOJblI aHaJIM3a IJIdA

pa3paboOTKH, UCCIEJOBAaHUM U  SKCIEPTU3BI

HCIIOJIB3YEMOTI'O ChIPbA

MPOAYKIIMK  OOINECTBEHHOTO THTAHUA U

Tema 4. OkHCANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
1. Kakoii poriecc Ha3bIBACTCS DIIEKTPOTUTHUECKON JUCCOIAIHEH?
2. UYrto Ha3BIBAIOT BOJOPOIHBIM U THIPOKCUIIBHBIM MOKa3zareieM? KakoBbl MX 3HAUYCHUS B

HEUTpaJIbHOM, KUCJIOW U IIEIOYHOH cpenax?

3. Kaxwue snextponutsl HazpBaroTcs aMmpoTepHsiMu? Kak MPOUCXOAUT UX AUCCOIHAIINS?
4. Kakas peakius Ha3piBaeTcsa ruapom3om? Kakue conmu moaBepraioTes THAPOIU3Y?
5. Kakue comu moiBepraroTcsi HEOOpaTUMOMY THIPOIU3Y?

Kpurepun onenkmu (B 6aj1ax):

Bamiet Conepxanue

Craua oTuera

5 6asuoB | Mcnonn3yercs

ONMMCAHBI W  PACKPBITHI.

(akTuyeckas
uHpopmanua. Mnaem MONTHOCTBIO

BKJIIOUAeT B ce0s 3 yMO3aKIIIOueHus
(unu Ooree), MOTyYEHHbIE HA OCHOBE
MIPOBEJICHHBIX UCCIICIOBAHUN.

BricTynieHue = JIOTMYHO  BBICTPOEHO.
[IpencraBnenue nHpopmaruu
NOATOTOBJIICHO,  MaHepa  M3JIOKEHUS
MaTepuala  yIAEpXKHUBAaeT  BHUMAaHHE
aynutopuu. Peub yeTkas, UCHOIb3YIOTCS
TCPMUHOJIOIUA 110 TEMCE.

3 damna Hcnons3yercs

MOJIYYCHHBIX Ha

(akTuueckas
uHpopManus. Vnew onmucaHbl MOYTH
MOJIHOCTEIO. PaboTa BKIIOUaeT B cels
HE MEHee 3-X YMO3aKIIOYEHHUH,

IMPOBCACHHBIX I/ICCJ'IG)IOBaHI/II\/'I

IIpencrasnenue OTHOCHUTEIIBHO
HHTEPECHO, IPUCYTCTBYIOT JIOTMYECKHUE
MIEpPEXO/bI, MaHepa U3JI0KEHUS
Marepuana 0OBIUHO YEpKUBAET

BHUMaHHE ayJUTOpUn. TepMHUHOIOTUS HE
BCET/1a BEPHO MHTEPIPETUPYETCSI

HO OHH HC3HAYUTCIIbHBIC.

1,5 6anna | Undopmanusa — mo Oonpliei yactu
daxTrueckas. Unem — ommcaHel He
MOJHOCTBIO. YMO3aKIIIOUEHUS €CTb,

BeicTymuienne He  Bcerga  JIOTHYHO,
MPUBJIEKAET  BHUMAaHHE  AyJUTOPUH
OOJIBIIYI0 YacTh BpEeMEHH. TepMHUHBI 1O
TE€ME HCIIONB3YIOTCSA PEAKO




0 6a10B

Nudopmanus HE HOCHT
dakTudeckoro  xapakrepa. UWnewn
HOCAT (hparMeHTapHBI XapakTep.
YMO3aKIl04eHHs He OTHOCITCS K
TEMaTUKE HCCIIEI0BATEIbCKOM
paboTHI

W3noxxeHne wmarepuana pacKpbIBAaeTCs
HEJIOTUYHO,  BHUMAaHHE  ayJUuTOPHUH
OTCYTCTBYET, TEPMHMHBI [0 TEME HE
UCIIOJIBb3YIOTCS




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

CprRTypa IK3aMCHAIIMOHHOI'0 Ouj1eTa/3a4eTHOIrO 3aJaHus

Ix3amenayuonnwvlii Ouiem

Haumenoeanue oyenounoz2o cpeocmea Maxcumanvnoe
Koluuecmeo 0annoe
Bonpoc 1. JlaTh XapakTepHUCTHUKY JIEMEHTA XJIOPA: MOJ0KCHHE 8

B [IEPUOIMYECKON CUCTEME, CTPOCHHE SJIEKTPOHHON 000JI0UKH
aToMa, pacrpeieJieHHe 3JIeKTPOHOB 110 KBAHTOBBIM sTUEHKaM,
YKa3aTb BAJICHTHBIC SJICKTPOHBI, CBOMCTBA OKCHJI0OB U

THJIPOKCH/IOB.

Bonpoc 2. Xumuuaeckue cBs3u. [lepeunciure BUabI 8
XUMHYECKHX cBsized. OxapakTepu3yiTe BOJOPOIHYIO CBSI3b.

3aoaua 1. 3anummTe ypaBHEHUS THAPOIN3a GTOPHUIA LIE3HS, 8

cynbs(arta Xxpoma, HUTpaTa 6apusi, XJI0puaa Kaausl.
Onpenenutre pH cpenbl peakiuu.
3aoaua 2. OKUCIUTEIIBHO-BOCCTAHOBUTEIIHBHBIC PEAKIIUH. 8
3aKOHYHTE PEaAKIH, ONIPEACIIUTE OKUCITUTEIh 1
BOCCTAHOBUTEIb, €CJINU TO BO3MOYKHO.
CO2+02—
HF+12—
Al+H20—
Hg+HNO3 (pa36.)—
3aoaua 3. Onpenenuth MOJIAPHYIO KOHIEHTpauio 20%-Horo 8
pactBopa GocopHON KUCIOTHI ¢ TUIOTHOCTHIO 1,1 T/MILL

3ananus, BKJIKOYaeMble B IK3aMeHAIlHOHHbIH OueT
Tunoeoii nepeuenv 60nPOCoO8 K IK3IAMEHY:

1. [latb XapakTepHCTUKY 3JIEMEHTA X10pa: TIOJ0KEHUE B IEPUOAMYECKON CUCTEME, CTPOCHHE
AIIEKTPOHHOM O00OJIOYKM aToMa, paclpe/esieHUe AIEKTPOHOB MO KBAHTOBBIM slUE€HKaM, yKa3aTh
BaJICHTHBIE JICKTPOHBI.

2. JlaTh XapaKTEpUCTHUKY DJIEMEHTA KpeMHUs: TIOJ0KEHHE B MEPUOJUUECKOI cucTeMe,
CTPOEHHUE DHJIEKTPOHHOH OO0OJOYKM aToma, pacIlpelesieHHe 3JIEKTPOHOB IO KBAHTOBBIM
smeﬁKaM, YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

3. JlaTh XapakTepUCTHUKY DJIEMEHTa cejeHa: TIOJIOKEHHE B TEPHUOJUUECKON CUCTEME,
CTPOEHHUE IEKTPOHHOU 000JI0UKH aTOMa, PaclpeeseHUe dJIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

4. Jlatb XapaKTEepHUCTUKY O3JIEMEHTa Kalbyus. TIOJOXKEHHE B MEPHOJUYECKON CHUCTEME,
CTPOEHHUE INIEKTPOHHOU 000I0UKH aToMa, pacipeieNieHHe 3JIeKTPOHOB 110 KBAHTOBBIM sYeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

5. JlaTb XapakTepuCTHKY 3J€MEHTa Cepbl: MOJIOKEHUE B IEPHOIMUECKON CHCTEME, CTPOSHUE
AIIEKTPOHHOM 00OJOYKM aToMa, paclpesieseHHe EKTPOHOB MO KBAHTOBBIM sUEWKaM, yKa3aTh
BaJICHTHBIE JIEKTPOHBI.

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




7. JlaTb XapakTepUCTHKY 3JIEMEHTa Meou: TI0JI0KEHUE B IEPUOINYECKOI CUCTEME, CTPOSHHE
AIIEKTPOHHON 00O0JIOUKM aToMa, paclpeliesIeHue AJIEKTPOHOB 10 KBAHTOBBIM sSYeHKaM, yKa3aTh
BAJICHTHBIE 3JIEKTPOHBI.

8. JlaTp XapakTEpUCTUKY OJJIEMEHTa UYUHKA: TIOJIOKCHHE B IEPUOJUUYECKON CUCTEME,
CTPOEHHE 3JIEKTPOHHOM 000JIOUKU aTOMa, paclpeie]IeHue JIEKTPOHOB 10 KBAHTOBBIM sSYeHKaM,
yKa3aTb BaJICHTHBIE JIEKTPOHBI.

9. Jlate XapakTEpUCTUKY UIEMEHTa MUMAHA: MOJO0XKEHUE B IMEPUOJUUYECKON cucreme,
CTPOEHHUE IEKTPOHHON 000JIOUKH aToMa, pacipeeeHue JIEKTPOHOB 110 KBAHTOBBIM sS4eiKaMm,
YKa3aTb BAJICHTHBIC SJICKTPOHBI.

10. Jlath XapaKTEPUCTHKY JJIEMEHTa 8AHAOUS: TOIOXKEHHE B MEPUOAUYCCKOU CHUCTEME,
CTPOEHHUE IIEKTPOHHOU 000JI0UKH aToMa, pacipeeNICHHe 3JIEKTPOHOB 110 KBAHTOBBIM sSYCHKaM,
yKa3aTb BaJICHTHBIE JIEKTPOHBI.

11. JlaTp XapakTEpUCTHKY 3JIEMEHTA MbllUibAKA: TOJIOKEHWE B IEPUOJAMYECKON CHCTEME,
CTPOEHHUE JIEKTPOHHON 000JI0UYKH aTOMa, paclpeeseHUe 3JIEKTPOHOB 110 KBAHTOBBIM sYeHKaM,
YKa3aTb BAJICHTHBIC SJICKTPOHBI.

12. Jlatb XapakTepUCTUKY JIEMEHTA xpoma: NOJOKEHHUE B IEPUOAUYECKON CUCTEME, CTPOCHHE
AIIEKTPOHHOM 00OJIOYKM aToMa, PACIpEAeIeHUE AIEKTPOHOB MO KBAHTOBBIM sUE€HKaM, yKa3aTh
BAJICHTHBIE 3JIEKTPOHBI.

13. Jlatb XapakTepUCTUKY 3JIEMEHTa cepeOpa: TOJNOXKEHHE B IEPHOANYECKON CHCTEME,
CTPOEHUE NIEKTPOHHON 000JI0UKH aToMa, paclpeieseHUe 3JEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

14. Jlatb XapakTEpUCTUKY O>JE€MEHTa Opoma: TOJI0)KEHHE B IEPUOJUYECKOH cucreme,
CTPOEHUE IEKTPOHHOU 000JI0UKH aTOMa, PacIpeeleHUe JIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
yKa3aTh BaJICHTHBIE HJIEKTPOHBI.

15. JlaTp XapakTEepUCTUKY 3JIEMEHTA ATIOMUHUA: TIOJNIOKEHHWE B IMEPUOIUYECKON CHCTEME,
CTPOEHUE NIEKTPOHHON 000JI0UKH aToMa, paclpeiesieHHe 3JEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

16. Jlatb XapakTepUCTUKY DJEMEHTa MdacHusA: TOJOXKEHHE B IEPHOAMUYECKON CHCTeMe,
CTPOEHUE IEKTPOHHON 000JIOUKH aTOMa, paclpeAeICHUE JIEKTPOHOB 110 KBAHTOBBIM sYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

17. JlaTh XapakTepUCTHKY dJIEMEHTA Oapus: TIOJ0KEHUE B IEPUOINYECKON CCTEME, CTPOEHUE
AJIEKTPOHHON 00O0JIOUKM aToOMa, paclpeieIeHHue 3JIEKTPOHOB IO KBAaHTOBBIM s4eiKaM, yKa3aTh
BAJICHTHBIC 3JICKTPOHBI.

18. Jlatb XapakTepUCTUKY AJIEMEHTA Kaus: TI0JI0KEHNUE B IEPUOJUUECKOM cCTeMEe, CTPOEHUE
AIIEKTPOHHOM 00OJOYKM aToMa, paclpe/ieleHHe AJIEKTPOHOB MO KBAHTOBBIM slUEHKaM, yKa3aTb
BaJICHTHBIE DJICKTPOHBI.

19. latb XapaKTEepUCTHUKY D3JEMEHTa Hampus: TOJOKEHHE B IEPUOJUYECKON CHCTEME,
CTPOEHHUE INIEKTPOHHONU 000JI0UYKH aToMa, pacupesiesieHHe 3JeKTPOHOB 110 KBAHTOBBIM sYeKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

20. JlaTb XapakTepUCTHKY D3JEMEHTa ocene3a: TOJOXKEHHE B MEpUOJUYECKOH CHUCTEME,
CTPOEHHUE IEKTPOHHON 000JI0UKH aTOMa, PacIpeeeHIe dJIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

21. Jlate XapakTEpHCTHKY 3JIEMEHTA GUCMYyma: TIOJNOXKEHHE B TEPHOIUYECKON CHCTEME,
CTPOEHHUE INIEKTPOHHON 000JI0UKH aToMa, pacipeiesieHHe 3JIEKTPOHOB 110 KBAHTOBBIM sUeHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

22.]laTb XapaKTEpUCTUKY OJJIEMEHTAa pmymu: TOJO0XKEHHUE B TEPUOJUUECKON CHUCTEME,
CTPOEHHUE IEKTPOHHON 000JI0YKH aTOMa, paclpeeseHUe dJIEKTPOHOB 110 KBAHTOBBIM sYEHKaM,
YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

23. JlaTh XapaKTEpPHUCTHKY DJIEMEHTA t/00a: TIOJIOKEHHUE B TIEPUOTUIECKON CUCTEME, CTPOCHHE
AIIEKTPOHHON 00O0JIOUKM aTOMa, pacIpelielIeHHue AIIEKTPOHOB IO KBAHTOBBIM sYeHKaM, yKazaTh
BAJICHTHBIC 3JICKTPOHBI.



24. JlaTb XapaKTEpUCTUKY IEMEHTA 01064 TIOJ0KEHHUE B IEPUOIUUECKOM CHCTEME, CTPOECHUE
AIIEKTPOHHON 00O0JIOUKM aToMa, paclpeliesIeHue AJIEKTPOHOB 10 KBAHTOBBIM sSYeHKaM, yKa3aTh
BaJICHTHBIE DJICKTPOHBI.

25. JlaTb XapaKTEepHCTUKY DJEMEHTa «@30ma: TOJO0XKEHHWE B TEPUOIUYECKON cHcTeme,
CTPOEHUE EKTPOHHON 000JI0UKH aTOMa, paclpeeIeHUE JIEKTPOHOB 110 KBAHTOBBIM STYEHKaM,
YKa3aTbh BaJICHTHbBIE 3JIEKTPOHBI.

26. OCHOBHbBIE KJIACcChl HEOPraHMYECKMX COEIUHEHUI: OIpelesIeHusl, HOMEHKJIaTypa H
B3aUMOCBs3b. [IOHATHE CTENIEHW OKMCIIEHHUS M COCTaBlIeHHE (POPMYIN OKCHUAOB, THIPOKCHAOB U
couei.

27. Oxcuppl: Knaccu(ukanusi, HOMEHKIIATYpa, CIIOCOOBI OTy4eHus U cBoiicTBa. KucnorHeie
U OCHOBHBIE CBOWCTBA. AM(pOTEPHOCTb.

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

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

30. Conu: knaccuukanms, HOMEHKIATypa, ClIOCOObI MOTYYeHHsI U CBOICTBA.

31. ITepuoanueckas cucrema /.M. MenneneeBa, nepruoINIeCKHiA 3aK0H. XapaKTep
M3MEHEHHUs pajnyca aTOMOB, JHEPIMM HOHU3AL1UH, CPOJCTBA K DJIEKTPOHY, OTHOCUTEIbHOU
AJIEKTPOOTPULIATETLHOCTU M XUMUYECKUX CBOIMCTB 3JIEMEHTOB 110 IpyIIaM U Nepruoaam
NEPUOANYECKON CUCTEMBI.

32. CkopocTh XMMUYECKHX peakiuii. 3akoH neictBust Macc. KoncranTa ckopoctu. @akTopsi,
BIIMSIOLIUE HA CKOPOCTh PEAKIIUH.

33. Xumnueckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO paBHOBECHs 1 dHeprus [ mb0ca, nx
B3aMMOCBA3b. Harnpasienue npoTekanns XMMHUYECKUX PEAKIIUM.

34. O6mas xapakTepucTHKa pacTBOPOB. OTIUYHS pACTBOPOB OT MEXAHUYECKUX CMECEH.
Puznyeckue 1 XMMUYECKHE ITPOLIECCHI ITPU PACTBOPEHUH.

35. DnekTponauTUYecKas JUCCOIMAIUS. DIEKTPOIUTHL. [IOHATHE O CHIIBHBIX H CITa0BIX
anekTponurax. CTeneHb JUCCOLMAUU U €€ 3aBUCUMOCTb OT KOHLIEHTPALMK JIEKTPOJINTA.
Koucranra guccomuamun.

36. DnekTpoauTHyeckas aucconnalus BoJsl. MloHHoe npousseneHre Boibl. BotopoaHbiii
nokasareisb. Pacaer pH BOJHBIX pacTBOPOB KHCIIOT U OCHOBAHUM.

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

38. I'maponus coneil. Peakiys cpepl B pacTBOpax paziIMyuHBIX coiei. 3anuch ypaBHEHUH
TUAPOIN3A.

39. CoBMecTHBIN THAPOIU3 ABYX cojiei. BiausiHue npucyTcTBHs KMCIOT, OCHOBAaHUH 1
JIPYTUX COJIEM HA PABHOBECUE THIPOJIN3A.

40. Koncranra rugponnsa. CTeneHnb THpon3a 1 ee 3aBUCUMOCTb OT TPUPO/IBI,
KOHIIEHTpALlMU COJIM U OT Temneparypsl. Pacuer pH rugponusa.

41. Turnbl XUMHYECKHX peakiuil. Peakiiun oOMeHa B pacTBOpax 3J1E€KTPOIUTOB.

42. OKUCINTENFHO-BOCCTAHOBUTENbHBIEC peakinu. [I0HsITHE OKUCIUTENSI U BOCCTAHOBUTEIIS,
IIPOLIECCOB OKUCIIEHUS U BOCCTAHOBJIEHUS. BakHENHIIINE OKUCIUTENN U BOCCTAHOBUTEIIH.

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

44, Metoibl pacCTaHOBKU KO3(D(PHUIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSAX.

45. KommuiekcHble coequnenns. CTpoeHne KOMITIEKCHBIX COSTMHEHUMN
KOMILJIEKCO0Opa30BaTeb, JIUTaH bl, BHEIIHSS U BHYTPEHHSISI C(epbl.

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

47. O6mas xapakrepuctrka 3nemeHToB Il rpynmns nepuoandeckoit cucremst . U.
Menneneena



48. Obmas xapakTepucTrka anemMeHToB VI rpymnmbl nepuoanyeckoi cucrtemsr /1. U.
Menpeneena

49. Obmas xapaktepucTuka nemeHToB VII rpymnmbl nepuoandeckoit cuctemsr /. U.
Menneneena

50. O6mas xapakrepuctuka 3meMeHTOB VIII rpynmer Ilepumonnueckort cucremsr [, .
Menneneesa.

Tunoeguvie pacuemno-anaiumuidecKue 3a0anua/3aoauu:

1. Hanmumute cTpykTypHYIO (rpadudeckyro) GopMyiy COeTUHEHHIA:
Al(OH)3, HNOs,
Al2(S04)3, Caz(POa4)2
Ca(OH)2, BF3
Ca(OH)., H2SO04
CaSO0y4, H4P207
CaS0q, SOClI;
Co(OH)z2; H2SO4
CO2, H4Si
CsF, H2SOq4
HNOg, LiOH
N20s, P20s
Na>S03, KHSO4
NasPO4, Al(OH)3
NaHCO3, NasPO4
Zn(OH)2, HNO2

2. PaccraBbTe K03()(HUIMEHTHI B IPUBEACHHBIX HIDKE CXEMaX XUMUYECKUX PEAKIIHiA, OIPEIEIIUTE
THUII PEAKIHH.

AgtS—AgS
AgBr—Ag+Br
AgCl—>Ag+Cl
Al+Cl,—AICl3

Al+Fe203—Al203+Fe
Al+0,—A1,03
Al+S—AlLS3
Ba+HCl—BaClz+H>
BaCO3;—BaO+CO2
BaO+H,0O—Ba(OH);
C+C0O,—CO
C+H;—CHq4
C+NaxS0O4—CO2+NaxS
C+02—CO2
CoH4+02—CO2+H20
C4H10+02—CO2+H20
Ca+Cl,—CaCl
Ca+02;—CaO
CaC0O3—Ca0O+CO2
CH4+02—CO2+H20
CHsN+0O2—CO2+H20+N2
CO+H2—CH4+H20
CO+0,—CO2
CO2+H2,0—H2CO3



CO2+Mg—MgO+C
Cu(NO3)2—CuO+NO2+02
Cu+02;—CuO
Cu+S—CuS
CuCl>+Al—AICIs+Cu
CuOH—Cu20+H20
CuSO4+Fe—FeSO4+Cu
Fe(OH)2+HCl—FeClo+H20
Fe(OH)3+HCl—FeCls+H20
Fe(OH)3z—Fe203+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+02,—H0
H,CO3—H20+CO>
H20O+Na—NaOH+H;
H.0—H>+0>
H20,—H>0+0;
H2S+0,—S+H20
H25+0,—S02+H:0
HBr—Br+H;>
Hg+0,—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+0O2—MgO
MgCO3—MgO+CO2
MnO2+H>—H20+Mn
N2+02—NO
Na+Cl,—NaCl
Na+H.O—NaOH+H>
Na+S—NayS
Na2SO4+BaCl,—NaCl+BaSOq
NaNO3z—NaNO2+0>
NHs+Mg—MgsN+H>

NH3—Nz+H2
NHiNO2—N2+H20
NHsNO3—N2+02+H20
NO+0,—NO2
NO2+Mg—MgO+N2
NO2+S02—S03+NO
P+CI—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

Iloka3aTeiu U KpUTEPUM OLIEHMBAHUS TJIAHUPYEMBbIX Pe3yJIbTATOB OCBOCHHS
KOMIIeTeHIHil ¥ pe3y/IbTATOB 00y4eHHU s, IIKAJIA OLleHMBAHUS

HNupuxarop Yposens
Ixana oueHNBaHUSA @opmupyembIe JOCTHUKEHUS Kpurepuu OCBOEHUSA
KOMIIeTeHI[UH OlleHUBAHUS N
KOMIIeTeHI[UH KOMIIeTeH Ui
OIIK-2. Criocoben OIIK-2.2. 3HaeT BepHO U B [IponBuHYTHIH
TIPUMEHSTh [pumensier MTOJTHOM O0beMe:
OCHOBHEBIC 3aKOHBI OCHOBHBIE OCHOBBI
U METOJTBI ¢dusuKo- (u3nIecKux,
HCCIICIOBaHHHN XUMHYECKHE U | XUMUYECKHUX,
€CTECTBEHHBIX XUMHUYECKHE | (PHU3HKO-
HayK JUIst METOJIBI XMUMHUYECKHUX U
peuieHus 3a1a4 aHanmM3a A1 | OMOJNIOTHYECKHX
npodeccuoHanbHO | pa3pabOTKH, | METOMOB IS
W nesaTenbHOCTH HCCIEOBAaHUN | MHCTPYMEHTAJIbHO
1 OKCIIEPTU3Hl | ¥ OIIEHKU
TIPOAYKITUH TOoKa3aTese
OOIIIeCTBCHHOT | KadecTBa U
O MMTaHUA U | OE30MacHOCTH
HCTIONB3YEeMOT | TIPOIYKIIHA
85— 0 CBHIpBS
100 «OTIMYHOY/ YMmeeT BepHO U B
6amno «3aYTCHO» MIOJTHOM 00BeMe:
B HPOBOJIUTD
CTaH/IapTHbIE
WCIIBITAaHUH IO
OTIpeIeNIEHUIO
nokasaresnei
¢uznko-
MEXaHUYECKUX U
¢uznko-
XUMHYIECKHX
CBONCTB
UCIIOJIb3YEMOTO
CBIPbSI,
nonypabpukaToB
Y TOTOBOM
NPOYKLUH
MMUTaHUSA
OIIK-2. Criocoben OIIK-2.2. 3HaeT ¢ TTOBBIIIICHHBII
MIPUMEHSThH [pumensier HE3HAYUTEIbHBIM
OCHOBHBIE 3aKOHBI OCHOBHBIE ¥ 3aMCUYAHUSIMU:
70 — M METOJIBI ¢dusuko- OCHOBBI
84 «xopouioy/ HCCIIeA0BaHUI XUMHYECKHE U | (PU3HYECKHUX,
6ao «3a4TCHO» €CTECTBEHHBIX XUMHYECKHE | XUMHYECKHX,
B HAYK IS METOJIBI ¢usmKo-
peuieHus 3a1a4 aHajaM3a sl | XUMHAYECKUX U
npodeccroHaabHO pa3paboTkw, OMOJOTUIECKIX
1 AeSITEIbHOCTH HCCIIEIOBAaHUM | METOAOB IS




1 OKCTIEPTHU3Bl | MHCTPYMEHTAIBHO
MPOAYKIINH ¥ OLIEHKH
OOIIIECTBCHHOT | MOKa3aTelci
O MMTAaHUS U | KayecTBa U
HCIONB3yeMOr | 0e30MacHOCTH
0 CBHIpBs TPOAYKIUH
YmMmeer ¢
HE3HAYHUTEITFHBIM
¥ 3aMEYaHHSIMU:
TIPOBOJIUTH
CTaHIApTHEIC
HCIIBITAHUHU 1O
OTIPEICIICHUIO
roKasaTenei
¢usuKo-
MEXaHHUUYECKUX U
¢usmKo-
XUMHYICCKHUX
CBOMCTB
HCTIOJIB3yEeMOT0
CBIPBA,
oy padpukaToB
U TOTOBOM
TIPOIYKIINH
UTAHUS
OIIK-2. Criocoben OIIK-2.2. 3HaeT Ha 0a30BOM BazoBerit
IIPUMEHATD IIpumensier YPOBHE, C
OCHOBHBIC 3aKOHBI OCHOBHBIC ONIHOKaMU:

Y METOIbI ¢busuko- OCHOBBI
HCCIICIOBaHUI XUMUYECKHE U | (PU3HUYCCKUX,
€CTECTBCHHBIX XMUMHAYECKHE | XUMHYCCKHX,

HayK IS METOIBI ¢usmko-
pereHus 3a1a4 aHanmm3a I | XUMHAYECKHUX H

MpoeCCHOHANBHO | Pa3palOTKH, | OMOIOTHYEeCKHX
1 IeATeNbHOCTH HCCIICIOBAaHUN | METOMOB LIS
1 3KCIIEPTHU3Hl | MHCTPYMEHTAIBHO
TIPOAYKITUH 1 OLICHKHU
OOIIECTBEHHOT | MOKa3aTele
O MUTAHUS U | Ka4ecTBa U
UCTIONB3YEMOT | 0€30MacHOCTH
0 CBIPBs TPOAYKIHH
50 -
69 «YIOBJIETBOPUTEILHOY/ Ymeer Ha
Oamro «3aYTCHO» 0a30BOM ypOBHE,
B C OIIMOKaMHU:

TIPOBOJIUTH
CTaHIapTHEIC
HUCITBITAaHHH T10
OTIpEICIICHUIO
MoKa3aTejaen
¢busmko-
MEXaHNYECKUX U
¢uznko-
XUMHAYECKUX
CBOMCTB
HCTIOJIB3YEeMOr0
CBIPBS,

oy adpuKaTos
M TOTOBOM
MPOAYKIIUU
MMATaHUS




MeHee
50
6asio

«HEYIOBIICTBOPUTEITLHO
»/
«HE 3a4TEHOY»

OIIK-2. Ciocoben
TIPUMEHSTh
OCHOBHBbIE 3aKOHEI
M METOJbI
HCCIIeTOBAaHMI
€CTECTBEHHEIX
HAYK IS
pelieHus 3a1a4
po¢eCcCHOHAITBEHO
¥ 1€ TEILHOCTH

OIIK-2.2.
IIpumensieT
OCHOBHBIC
¢busuKo-
XUMUYECKHE U
XUMUYCCKHE
METO/IBI
aHanmu3a Jyis
pa3paboTKHy,
HCCIeOBaHUHN
1 SKCTIEPTHU3HI
TIPOAYKITUH
00IIeCTBEHHOT
O MUTAHUSA U
HCTOIB3yEeMOT
0 CBHIpbs

He 3naer Ha
06a30BOM ypOBHE:
OCHOBBI
(usnveckux,
XUMUYECKHX,
¢usmKo-
XUMHYECKUX U
OUOIOTHYECKUX
METOIO0B IS
HWHCTPYMEHTAIbHO
1 OLIEHKH
noka3aTeaeh
KayecTBa U
0e30IMacHOCTH
TPOAYKIUH

He ymeer nHa
06a30BOM ypOBHE:
POBOUTH
CTaHIapTHEIC
WCTIBITAHUN T10
OTIpEICIICHUIO
TmoKa3arenei
¢uznko-
MEXaHUYeCKUX U
¢usmko-
XUMHYICCKHUX
CBOWCTB
HCIIOJIb3YEMOT0
CBIPbS,

oy padprkaToB
¥ TOTOBOM
TIPOAYKIINH
MMUTaHUA

Komnerenmun
HE
chopMHUpOBaH
Bl




