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1. MACIHIOPT TPOT'PAMMBI YUEBHOM JTUCIHHUIIJIMHBI

1.1. Mecro y4eOHOM [WCHUIVIMHBI B CTPYKType OCHOBHOIi
npo¢eccHOHATBHOM 00pa30BaTEeIbHOM IPOrPaAMMBbI

PabGouass mporpamma yudeOHOM AUCHUIUIMHBI «OO0mIas ¥ HeopraHuveckas
XUMHUS»  SBISIETCS  YacThlO  OOpa3oBaTENbHOW  MPOTrpaMMbl  MOATOTOBKH
CHEIUAINCTOB  CpeJHero 3BeHa B coorBercTBUM ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM 1O MpOo(eccun CpeaHero
npodeccuonanpHoro odpazoanus 18.01.33 JlabGopaHT MO KOHTPOJIO KayecTBa
CBIPbSl, PEAKTHBOB, MPOMEKYTOUHBIX MPOAYKTOB, TOTOBOM MPOIYKIUHU, OTXOIOB
npousBoactBa (1o otrpacisaMm) ([Ipuka3 MunucrepcTBa 00pa3oBaHHs M HAYKH
Poccuiickoit  ®eneparuu Ne 1571 ot 09.12.2016 1. «OO06 yTBEepKIeHUU
benepanbHOrO TroCyAapCTBEHHOTO0 0Opa3oBaTEIbHOTO CTaHIApPTa  CPEIHEro
npodeccruonansHoro 00pazoBanusi mo mnpodeccun 18.01.33 JlaGopanT 1o
KOHTPOJIIO KadyecTBa ChIPbs, PEAKTHBOB, MPOMEXYTOYHBIX IMPOIYKTOB, IOTOBOMN
MPOIYKLUHH, OTXOJOB MPOU3BOACTBA (MO oTpacisaMm)». Pabouas mporpamma
COCTaBJICHa C YYETOM MPUMEPHOW OCHOBHOW 0Opa30oBaTEIbHOM MMPOrpamMMbl
(ITOOII), yrBepxaena Ilpukazom ®I'bOY AITO UPIIO Nell-194 ot 28.06.2022 r.,
peructpanmoHHbIi Homep 42, mpotokos Ne 2 ot 08.11.2021 r.

Pabouyas mporpamMmma otHocutcs k oomenpodeccuonaapuomy ukity (OIILT).

1.2. Heab u miIaHUupyeMble Pe3yJabTAThl 0CBOCHUS U CIUILIHHbI

B pamkax nporpammbl y4eOHOW AUCIUIUIMHBI OOYYarOIIMMUCS OCBAaWBAIOTCS
YMEHUS U 3HAHUS:

Konwr OK, VYMeHus 3HaHUA
[1K
OK 01-05, | V.1. Ilonb30BaThCst 3.1. Cucremarnyeckyo
OK 09, | nepuonnueckon CUCTEMOU HOMEHKJIATypy

IIK 1.1-1.3, | xumuueckux snementos /.M. HEOPraHUYECKUX

IIK 2.1-2.3 | Menpeneena; COCIUHCHMI;
V.2. JlaBaTh XapaKTEPUCTUKY 3.2. ConocTaBisiTh
AJIEMEHTa; bu3nyuecKre 1 XUMHUYECKUE
V¥.3. OOBACHATH 3aBUCUMOCTh CBOMCTBA MPOCTHIX BEIIECTB U
KHCIIOTHO-OCHOBHBIX CBOMCTB, OCHOBHBIX KJIaCCOB
OKHUCJIUTEIIBHO- COEIMHEHM, 00pazyeMbIX
BOCCTaHOBUTEJIBHON 3JIEMEHTAMM MOATrPYIII;
CIIOCOOHOCTH OT CTPOCHUS, 3.3. CyIIHOCTb MPOLECCOB,
YCTOWYUBOCTh CTENEHU IPOTEKAIOUIUX B Pa3HBIX
OKHUCJIEHUS, IPOSBIAEMON arperaTHbIX COCTOSIHUSIX.
AJIEMEHTAMM JTAHHOU
HNOJArPYIIIIBI.
V.4. 00bsICHATH HUBUKO-
XUMUYECKHE 3aKOHOMEPHOCTH B
U3MEHEHUH MPOYHOCTU
COEJIMHEeHUH (Ha OCHOBE YUCHUS
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Konapr OK,
ITK

YMmeuusa

3HaHus

0 XUMHUYECKOH CBSI3N);

VY.5. IlpaBunbHO 3anMChIBATh
XUMUYECKUE YPaBHEHHUS IS
Pa3JIMYHBIX KJIACCOB PEaKIUi,
BJIAJIETh METOJJAMH
ANIEKTPOHHOTO OanaHca u
MOJTypEaKIum;

V.6. Ilonb3ysch CipaBOYHBIMH
TaOJIUIIAMHU, TIPEJICKA3bIBATh
MPOTEKAHUS] XUMUYECKUX
IPOLIECCOB.




2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI Y4eOHOU AesITeJIbHOCTH

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIMHBI

DopMbI Pacnpenenenue mo Kypcam 1 ceMecTpam
MPOMEKYTOUHOU YueOHast Harpy3Ka 00yJarommxcs, 9. Kype 1
HaumenoBanue aTTeCTAlMH
LIMKJIOB, Pa3/EoB, K C mpenonasareneM Cewmectp 1
JTUCITUTLIINH, 0o 0 B TOM 4YHUCJIC 10 (5) HEOCIIb
WNupexe N HC
pohecCHoHATBHBIX Hudde | vé | Ca 06 C | BTOM ymcie
N Dk3ame vy VYpok | Ilp. | IIpomexyT. .. Ko
moxayaei, MJIK, p. M | MO b€ | Ca np | Vpok | Ilp
HBI bT | Beero U, 1 Jab | arrecranuys HC | IIpomexyrt.
MIPaKTUK 3agetel | O | crT. M | MO en u " 1136
n ar ceMu | 3aHA o |cr | Y ox ’ aTTecTalus
uu Hapel | THs " | BT CeMH | 3aHi
11 Hapbl | THS
OO0mas u
OIILL.01 | Heopranudeckas 1 - 56| 4 | 2 44 30 14 6 56 | 4 | 2 |44 30 14 6
XUMHS

2.2, Conepmanne U TEMATHYECCKOC IVIAHUPOBaHUE y‘l€6H0ﬁ ANCIUIIJINHBI

Konwbl koMnereHuuii,
HaumenoBanmne Copep:xanue yuedOHOro MatepuaJa u GopMbl OPraHU3aALMH JeATeIbHOCTH OBneM 4aCoB YpoBeHb ocBoeHnst ¢opmupoBanuio
pa3zesioB U TeM oldy4yarommxcs KOTOPBIX CIIOCOOCTBYET
3J1eMeHT MPOrPaMMBbI
Pasnean 1. TeopeTuyeckue 0CHOBbI XMMHMHU 24
Tema 1.1. Beegenue | IIpenmer u 3amaum xumuu. 3HaYCHHWE HEOPTaHUYECKOM XWMHH B IIOATOTOBKE OK 01-05, OK 09, TIK
Oyayliero creruanucrta. Pojb OTEYECTBEHHBIX M 3apyOCkKHBIX YYCHBIX B 2 1,2,3 1.1-1.3, TIK 2.1-2.3,
pa3BuTHH XUMUH. OCHOBHBIC 3aKOHBI XUMHH. V.1-6,3.1-3
Tema 1.2. Knaccudukaius, CTpOGHHE, HOMEHKJIATypa, IMOJAYYCHHE  KOMILIEKCHBIX OK 01-05, OK 09, TIK
KoMmiekcHbIe coeqrHeHnil. BUIbI XUMHUUECKON CBSA3H B KOMILIEKCHBIX COETUHEHUSIX. 2 1,2,3 1.1-1.3, 11K 2.1-2.3,
coeqUHEeHH s V.1-6,3.1-3
Tema 1.3. Knaccol IIpakTnueckas padora Nel. Kinaccel HeopraHuueckux cOeANHEHUH. OK 01-05, OK 09, TIK
HEOPraHU4YeCKNX 2 1,2,3 1.1-1.3, IIK 2.1-2.3,
coeINHEHN I V.1-6,3.1-3
Tema 1.4. PactBopbl | [loHsiTHE O  OUCHEpPCHBIX  CHUCTEMaxX. BuIbl  JUCIEPCHBIX  CHCTEM: 2 1,2,3 OK 01-05, OK 09, TIIK
rpyOOaNCTIEpCHBIE CHCTEMBI (CYCIIEH3UH U AMYJIBCHH ), KOJJIOWAHBIC U HCTHHHEIC 1.1-1.3, [IK 2.1-2.3,
pactBophl. IloHATHE O pPAcTBOPHMMOM BEIIECTBE W pacTBopuTeie. Buibl Vv.1-6,3.1-3




HaumenoBanue
pa3zesioB H TeM

Conep:xanue y4eGHOro MaTepuaia u popMsl OpraHu3alHH AeATeJIbHOCTH
ody4yarommxcs

O0nLeM yacoB

YpoBeHb ocBOeHMS

Konwbl koMnereHuuii,
¢opmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3J1eMeHT MPOrPaMMBbI

PacTBOPOB. Croco0bl BBIpAXKCHUA KOHLCHTPAILIUU PAaCTBOPOB. MaccoBas JOJIA,
MOJIdpHas KOHIICHTpalusd, HOpMaJibHass KOHICHTpAIus,

IIpakTuyeckasn padora Ne 2. PactBopsl. [Ipurorosienne pacTBOpOB C pa3HOH
KOHIICHTpAILIMEH.

Tema 1.5. Teopust
3JIeKTPOTUTHYECKOH
AUCCOLUANMH

ONeKTpOMUTEl W HEWIEKTPOIUTH.  OCHOBHBIE  TTOJIOKCHUS
SIEKTPOIUTUYECKON JUCCOLMAIUH.

Jucconnanust KUCIOT, OCHOBaHWM, conell. IIoHsATHE O CTENEHM M KOHCTaHTE
JHCCOLMAIHH.

CwipHble W cnabble  DJEKTPONUTHL. ~ XHMMHUYECKHE  pEaKIUH  MEXIy
DJICKTPOJIUTaMH. MOJ’ICKyJ’[S{pHBIe, NOJIHBIC W KPATKUC MHOHHBIC YPaBHCHUA.
IIpu3Haky Te4yeHUs peakUuil 10 KOHLA

Boma xak cma0Osrit snexrpomut. [lomsitme o pH pactBOopoB. MHIMKATOPEL

T'uaponus conert. Tumnbl ruaponm3za. PakTopsl, BAUSIONIME HA CTETIEHb THIPOJIN3a

TEOPUH

IIpakTnueckas padora Ne 3. Teopust 21eKTPOIUTUUECKON JUCCOLHUALIIH

1,2,3

OK 01-05, OK 09, I1IK
1.1-1.3,1IK 2.1-2.3,
v.1-6,3.1-3

Tema 1.6.
XuMuYecKue peakuu

THITBI XUMHYECKHUX PEaKITuid, MX Kiaccudukamnus. OOpaTuMble 1 HEOOPATHMEIC
peaxmun. CKOpOCTh XUMHUYECKUX PeaKIuil. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX
peakuuii OT NpUPOAbl pearupyrolrX BEUIECTB, KOHLIEHTPAluU, TEMIIEPaTyphbl,
KatanuzaTropa. XuMIdeckoe paBHoBecue. CMeneHne XUMIUECKOTO PAaBHOBECHSI.
IIpunuun Jle-Illarenbe.

OKHUCITUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIHA (PEIOKC-PEAKITIH HITH
OBP).Okucnurenn. BoccranoButenu. BemecTBa ¢ ABOHCTBEHHONW IPUPOIOH.
CocraBiieHre ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
PaccranoBka k03¢ QUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHCca U AJIEKTPOHHO-
HMOHHBIM METOZIOM (METOIOM Ioflypeakuuii). Pacduer MOIIpHOIT Macchl
SKBUBAJICHTA OKHCIIUTEJIEH U BocCTaHOBUTEICH. OKUCIUTEILHO-
BOCCTaHOBHTEJBEHBIC PEAKIIH C yJacTHeM OMXpoMaTa Kajvs U IIepMaHTaHaTa
KaJTisl, KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIOTHI, pa30aBIeHHON 1
KOHIICHTPUPOBAaHHOH a30THON KUCIOTHL. PaccTaHOBKa KO3 PHUIIMEHTOB METOIOM
AJIEKTPOHHOTO OayaHca.

CamocrositenpHas paboTa

1,2,3

OK 01-05, OK 09, ITK
1.1-1.3, TIK 2.1-2.3,
V.1-6,3.1-3

Tema 1.7.
DJIeKTPOXHMHYECKHe
npouecchl

Buabl 3MeKTpOXMMHUYECKUX CHCTEM. OJIEKTPOJAHBIM TIOTEHIHAI. YpaBHEHHE
Hepacra. 'anpBanngeckne smemMeHTs. O/[C rarsBaHHYECKOT0 JIEMEHTa.

1,2,3

OK 01-05, OK 09, I1IK
1.1-1.3, TIK 2.1-2.3,
V¥.1-6,3.1-3

Tema 1.8. DuiekTpoJn3

Onexkrponu3. 3axonsl dapanes. Katomuele W aHOAHBIE TPOLECCH MpPHU
AJIEKTPOJIM3€E BOJHBIX PACTBOPOB H PACILIABOB.

1,2,3

OK 01-05, OK 09, ITK
1.1-1.3, TIK 2.1-2.3,
V.1-6,3.1-3




HaumenoBanue

Conep:xxaHue y4eOHOro MaTepuaja u (POpMbI OPraHU3ALNH eATeILHOCTH

O0nLeM yacoB

YpoBeHb ocBOeHMS

Koab! komMnerenuuii,
¢opmupoBanuio

pa3zesioB H TeM ody4yarommxcs KOTOPBIX CIIOCOOCTBYET
3J1eMeHT MPOrPaMMBbI
Tema 1.9. Xumudaeckas TepMonaumHaMuKka. OCHOBHBIC TOHATHA. TemioBoi 3¢ ekt
Tepmoxumus u XUMHYECKOH peakiuu. TepMoxXxumMHuueckue ypaBHeHHs. 3akoH ['ecca u ciaeacTBus OK 01-05, OK 09, TIK
3JIeMEHTapHbIe u3 Hero. DHTponus 1 DHeprus ['n06ca. HampasneHune npoTekaHusi XMMHYECKUAX 2 1,2,3 1.1-1.3, [IK 2.1-2.3,
OCHOBBI XHMHYECKOW | peaxiuii. Vv.1-6,3.1-3
TepMOIUHAMHKH
Paznea 2. Xumus 3J1eMEHTOB M MX CO€IMHEHU I 20
Tema 2.1. 'anorenst | [pakTuueckas padora Ne 4: JlabopaTopHast pabora. CBoiicTBa raJIor€HOB U UX OK 01-05, OK 09, IIK
COCIMHEHU I 2 1,2,3 1.1-1.3, I[IK 2.1-2.3,
¥.1-6,3.1-3
Tema 2.2. OO6mrast xapakTepuCcTrKa 3MeMeHToB VI rpynmbr nepuogudeckoit cucremst . 1.
XaabKoreHbl MenneneeBa. OOmas xapakTepuCTHKa XanbKoreHoB. Kwucmopoa. AimoTpomus
kuciopona. CoeTMHEeHHs KHCIIOPoAa C BOZOPOZOM. Cepa. XapakTepHCTHKA CEPBI, OK 01-05, OK 09, TIK
HCXOJS U3 €€ TOJIOKECHUS B NMEPUOANIECCKON CHCTEME, C TOUKH 3PEHHS TEOpPHU ) 12,3 11413 1K 2.1-2.3
CTPOCHHUS aToMa, BO3MOXHBIC CTCICHH OKUCICHHS, (U3NYCCKUC CBOMCTBA, * v 1’_ 6.3.1-3 ’
pacIpocTpaHeHHue B IPUPOJE, CHOCOOBI IOMyYEHUs, XMMHUYECKHE CBOMCTBA. R
CepHast kucinora. XUMHYECKHE CBOMCTBA pa30aBICHHOW W KOHICHTPUPOBAHHOM
KUCJIOTHI, TeXHUKA Oe30omacHocTH npu pabore. Cynbdarsl.
Tema 2.3. 'naBHasn IIpakTnyeckass padora Ne 5: OOmiast xapakTepHUCTHKA AJIEMEHTOB V TPYIIIBI OK 01-05, OK 09, TIK
noArpynmna V rpynnsl | TIaBHOW TNOATpynmbl — nepuonmueckod cuctembl JI. WM. Menneneesa. 2 1,2,3 1.1-1.3, T1IK 2.1-2.3,
KauecTBeHHbBIE peaky HA KATHOH aMMOHHUS], HUTPUT- U HUTPAT-aHUOHBI ¥.1-6,3.1-3
Tema 2.4. I'naBnasn OOmas xapakTepuCTHKa »JeMEHTOB IV  TIpymnmbel, TJIaBHOH HOATPYIIIBI
noarpynmna IV nepuonnueckon cucremsl J[. W. MeHnneneesa. YFnepi)zl. XapaxkTepucTuka OK 01-05, OK 09, TTK
rpyHnbI yriaepoja, MCXOAs U3 €ro IMOJIOKEHUs B MEpUOJUYECKOM CUCTEME, C TOYKH. 5 1.2.3 11413 1K 2.1-2.3
Kpemnuuii. Pacmpoctpanenne B mpupone. Okcun kpemuus (IV). Kpemnamepas * v l’— 6.3.1-3 ’
kucnota. Cuwinkatsl. bronorndeckas pons yriepoxa. Ilpumenenue B MenuIinHe T
¥ HapOJHOM XO3SMCTBE YIIIepoJia U €ro COSAMHEHUH.
Tema 2.5. I'naBHasn IIpakTnyeckas pa6ora Ne 6: AnromuHni. M3ydeHne cBOMCTB aIfOMUHUS. OK 01-05, OK 09, TIK
noarpynmna ITI 2 1,2,3 1.1-1.3, [IK 2.1-2.3,
TPYNIbI ¥.1-6,3.1-3
Tema 2.6. s — IMpakTnyeckass pa6ora Ne 7: JlaboparopHas pabota. [IoHSITHE O >KECTKOCTH OK 01-05, OK 09, TIK
Jaementbl I'naBuasi | Bojabl. KauecTBeHHbIE peakliuy HA KATUOHBI KANBIIUS U MarHus. 2 1,2,3 1.1-1.3, 11K 2.1-2.3,
noarpynna Il rpynnsi V¥.1-6,3.1-3
Tema 2.7. 'naBHasn OOmiast  xXapakTepUCTHKAa JJIEMEHTOB | TPYNIBL, TIaBHOM  IMOATPYIIIEI 2 1,2,3 OK 01-05, OK 09, TIK

noarpynna I rpynmnsi

nepuoandeckoil cucremst [l. 1. MenzneneeBa. XapakTepucTHKa HATPUS U Kajus,
HCXOJS M3 MX IOJIOKEHUS! B NMEPHOANYECKON CHCTEME, C TOUKU 3pEHHs] TEOpPHU

CTpPOCHUS aTOMd, CTCIICHU OKUCJICHUS, pACTIPOCTPAHCHUC B MPHUPOJL, MOJTYUCHUC,

1.1-1.3, [IK 2.1-2.3,
V¥.1-6,3.1-3




HaumenoBanue
pa3zesioB H TeM

Conep:xanue y4eGHOro MaTepuaia u popMsl OpraHu3alHH AeATeJIbHOCTH
ody4yarommxcs

O0nLeM yacoB

YpoBeHb ocBOeHMS

Konwbl koMnereHuuii,
¢opmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3J1eMeHT MPOrPaMMBbI

CBOWCTBA.

Tema 2.8.d — OO6miass  XapakTepuCTHKa OJIEMEHTOB | rpynmbl, TOOOYHOW MOATPYIIIBI OK 01-05, OK 09, TIK
DJieMeHTBI MO004UHOI | mepuonudeckoir cuctembl JI. . MenneneeBa. KauecTBeHHBIE peakuuu Ha 2 1,2,3 1.1-1.3, TIK 2.1-2.3,
noarpynmna I rpynnsl | KaTHOHBI MEM U cepedpa. V¥.1-6,3.1-3
Tema 2.9. ITo6ounass | OOmast xapakrtepucTuka »dneMeHToB Il Tpymmsl 1moOOYHOH — MMOATPYIIIEI OK 01-05, OK 09, TIK
noarpynna Il rpynnsl | nepuognueckor cucrembl J[. 1. MenneneeBa. KauecTBeHHblE peakluu Ha 2 1,2,3 1.1-1.3, [IK 2.1-2.3,

KaTUOHBI IUHKA. KauecTBeHHbIE peakii Ha KATHOHBI PTYTH ¥.1-6,3.1-3
Tema 2.10. [To6ounast | OOmass xapakTepuCTUKa dJIeMEHTOB VI Tpynmel MOOOYHOH TOATPYIIIBI
noarpynmna VI nepuoanueckoit cucremsl J[. Y. MenneneeBa. XapakTepucTHKa XpoMa, UCXOJS OK 01-05, OK 09, TIK
rpynnbl U3 €ro TOJIOKEHWS B TEPUOAMYECKON CHCTeMe, C TOYKH 3pPEHUS TEOpUHU 2 1,2,3 1.1-1.3, IIK 2.1-2.3,
CTPOCHUS aTOMa, CTETIEHH OKHUCIICHHUS, paCIIPOCTPaHEHHE B MIPUPOIE, TOTyUCHHE, v.1-6,3.1-3
cBoiicTBa. bruonornueckas pons xpoma. [IpuMeHeHHE COeIMHEHHA XpOoMa.
I[pomesxyTounas JK3aMeH OK 01-05, OK 09, TIK
aTTrecTamus 6 2,3 1.1-1.3, 11K 2.1-2.3,

V¥.1-6,3.1-3

J1st XapaKTepUCTHKH YPOBHS OCBOCHUS y4eOHOI0 MaTepHuaia HCIOIb3YIOTCS CIIeyIoIe 0003HaueHUs:
1. — 03HAKOMUTETHHBIH (Y3HABaHUE paHee N3yUCHHBIX 00BbEKTOB, CBOWCTB)

2. — penpOAYKTUBHBIH (BBIIONHEHHE AEITEIHHOCTH 110 00pa3ily, MHCTPYKIIUH WM O] PyKOBOJICTBOM)

3. - HpO,HyKTI/IBHHﬁ (HHaHHpOBaHI/IC 1 CaMOCTOSATCIIbHOC BBIIIOJTHCHUEC ACATCIbHOCTHU, PCIICHUC HpO6JI€MHI>IX 3a,uaq)




3. YCJIOBUSA PEAJIM3AIIMYA YUYEBHOM JUCIIATLIMHBI

3.1. TpeGoBaHuss K MHHMMAJBHOMY MAaTepPHAJIbHO-TEXHHYECCKOMY
odecneyeHun 1o

JUis  peanu3anuu OporpaMmbl  y4eOHOM JTUCUMIIMHBI JTOJKHBI  OBITh
MIPEAYCMOTPEHBI CIIEAYIONIME CIIEHUATbHbIE TOMELIEHUS:

1. CoemuanbHble TMOMEIICHUS, MPEACTABISIONINE CO00M  ydueOHbIe
ayIUTOPHHM JIJI1  TPOBEICHHS 3aHATUH BCEX BHJIOB, IIPEIYCMOTPECHHBIX
o0Opa3oBaTeIbHON MPOrpaMMoOi, B TOM YHCJIE TPYIIOBBIX M WHIUBUIYaAJTbHBIX
KOHCYJIbTALIMM, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOM aTTecTalldd, a TaKkxke
NOMEILEHUsT I CaMOCTOATENbHOM paboThl, MacTepckue | JabopaTopuw,
OCHAIIIEHHbIE ~ 000PY/IOBaHWEM, TEXHUYECKUMHU CpEACTBAMU OOydYeHUs W
MaTepualiaMH, YYUTHIBAIOIIMMUA TPEeOOBAaHUS MEXKIYHAPOJIHBIX CTAH/IAPTOB:
MPOEKTOP, MEPCOHATBHBIE KOMITBIOTEPHI C BO3MOKHOCTHIO TOJIKJIFOUEHUSI K CETH
NutepHer wu oOecredyeHHWEM JOCTyma B AJIEKTPOHHYIO HWH(GOPMAIIMOHHO-
00pa30BaTeNbHYI0 CpeAy JHIEeH3HaTa, ydeOHas MeOenp g MeAaroru4eckoro
paboTHHKa U 00Oy4aronuxcs (CTOJIbI U CTYJIbsA), SKpaH JUIsl IPOEKTOPa, MapKepHas
JI0OCKa, BEChl AHAIUTUYECKHE, CIEKTPOHOTOMETpP, pehpaKkTOMETpP, BBITSHKHON
mkad, BoasHas 6ans, pH mMetp, mratuB 1a00paTOPHBIN, XONOJUIBHUK.

2. [TomereHust Jyisi CaMOCTOATENIBHOM PabOThl O0YYarOIITUXCSsl, OCHAILICHHbBIC
KOMITBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO TOJKIIIOUCHUS K HMH(GOPMAIMOHHO-
KOMMYHUKaIIMOHHOM ceTu «MHTepHeT» n o0ecrieueHreM JOCTyIa B AJIEKTPOHHYIO
MH(GOPMAIIMOHHO-00pa30BaTEIbHYI0 Cpely: TMEpPCOHANbHBIE KOMIIBIOTEPHI C
BO3MOXHOCTBIO TMOJKIIIOUEHUs K ceTh MHTepHeT u obecrneueHueM J0CTyna B
AIIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely JHIeH3UuarTa, ydeOHas
MeOenb s MeJarorudeckoro paboTHUKA W OOyYaromuxcsi (CTONBI M CTYJbS),
MapKepHas JJOCKa.

Jlsist obecriedeHusT peanu3anuy TUCITUTUIMHBI HCTIOIB3YIOTCS CTaHAapTHBIC
KOMIUIEKThI miporpamMmHoro obOecrnieuenust (I10), Bxiarouarmnme peryispHO
oOHOBJIsIEMOE CBOOOJHO pacnpocTpaHsemoe U jaunieH3noHHoe [1O, B T.u. MS
Office.

O6GopynoBaHue, 00€CTICUMBAIOINICE AMANTAIUIO AJIEKTPOHHBIX W MEYATHBIX
0o0pa3oBaTeIbHBIX PECYPCOB JUIsl OOyYalOIIMECs U3 YUCa JIMI ¢ OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBbS: MOPTATUBHBIN pPY4YHOW BHIECOYBEIMYUTENh — 2 WIT,
paaurokiace (3aylIHblii UHIYKTOP U MHIYKIIMOHHAS TeTJist) — 1 mT.

Boixon B cethb «lMHTepHEeT» B HamWuuu (C BO3MOXHOCTBHIO JOCTyIa B
AIEKTPOHHYIO uH(OPMAITMOHHO-00pa30BaTEIbHYIO cpeny), CKOPOCTh
nonkiarouenus 100 monuT/cex.

3.2. HupopmanuonHoe odecrnedeHne 00y4eHust

OCHOBHBbIE HCTOYHUKMH:

1. CyBopoB, A. B. O0mias u Heopranuueckass xumusi. Borpocsl u 3a1auu :
y4yeObHOe mocobue misa cpeaHero mnpodeccuoHalibHOrO oOpa3zoBaHusi / A. B.
CyBopos, A. b. Hukonbckuii. — 2-e u3., ucop. u aomn. — Mocksa : M3n1arenscTBo



Opaiit, 2022. — 309 c. — (IIpodeccuonanpHoe oOpazoBanme). — Tekcr
anekTpoHHblt // OOpasoBarenvHas mnatdopma HOpaiir [caiit]. - URL:
https://urait.ru/bcode/494152 (nata oopamenus: 10.11.2022).

2. I'muuka, H. JI. OOmas xumus. 3agayud U yIHOpaxHEHUs : y4eOHO-
MPaKTUYECKOE Mocodue Njisi cpeiHero npodeccuoHanbHoro oopaszosanust / H. JI.
I'munka ; non pengakuueit B. A. IlonkoBa, A. B. babkopa. — 14-e uzn. — Mockaa :
NznatensctBo FOpaiit, 2022. — 236 c¢. — (IIpodeccuonanpHoe oOpa3zoBaHue). —
Tekcr : snexkTponnbiii // ObOpazoBarenbHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490165 (nara oopamenus: 10.11.2022).

JlonosiHuTEIbHbIE HCTOYHUKMN:

1. OOmas xumus. Ilpaktukym : ydyeOHOe TmocoOue [Isi CpPEIHEro
npodeccuonanbHoro odbpasosanus / H. JI. I'muaka ; moxm pemakmumein B. A.
[TonikoBa, A. B. babkosa, O. B. HectepoBoii. — Mocksa : U3narensctBo FOpaiiT,
2022. — 248 c. — (Ilpodeccuonanbuoe obpazoBaHue). — TEKCT : ANEKTPOHHBIN //
OO6pazoBaTenbpHas matgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/507799 (nata oopamenus: 10.11.2022).

2. 3aiiueB, O. C. Xumwus. JlabopaTopHbli TPaKTUKyM U COOpPHHUK 3ajay :
y4yeObHOoe mocobue mia cpeaHero mnpodeccruoHanbHoro obpaszoBanusi / O. C.
3aitieB. — Mocksa : M3natensctBo FOpaiit, 2022. — 202 c. — (IlpodeccuonanbHoe
oOpa3oBanue). — Tekcr : anekTpoHHbI // OOpa3zoBarenbHas miaatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/491481 (nara ob6pamenus: 10.11.2022).

3.3. Hcnouab3oBanue B 00pa3oBaTeJLHOM Ipolecce AKTHBHBIX WM
HHTEPAKTUBHBIX (DOPM NPOBEACHUS 3aHATHH

Pabouas mporpamMma AMCHMIIMHBI NPEIyCMaTpPUBAET B IENIAX peallu3aluu
KOMIIETEHTHOCTHOTO TIOAXO0/a MCIIONb30BaHUE B 00pa30BaTEIbHOM IPOLECCE
AaKTUBHBIX W HWHTEPAKTHUBHBIX (OPM TMPOBENEHUS 3aHATHNA (KOMIIBIOTEPHBIX
CUMYJISILIUH, IEJOBBIX U POJIEBBIX WUTP, Pa300pa KOHKPETHBIX CUTYaIlil — KEHCOB,
MICUXOJIOTUYECKUX U UHBIX TPEHUHIOB, IPYMIIOBBIX JUCKYCCUN — KPYTJIBIX CTOJOB)
B COUYETAaHUU C BHEAYJIUTOPHOM paboTOM Juisi GOPMHUPOBAHUS U Pa3BUTHsI OOLIUX U
po¢eCCUOHATIBHBIX KOMITETCHIIUN 00yUYaroIIXcsl.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOMH

JUCLUATIINHBI
Pe3yabTrarhbl 00yueHust | Kputepun onenkn MeTtoabl OLCHKH

OcBauBaemble 3HAHUA
- CUCTEMAaTUYECKYIO JIeMOHCTpUpPYET 3HAHUSA Onenka pereHui
HOMEHKJIATypy HEOPTraHUYECKHUX CUCTEMATUYECKON HOMEHKJIATYpOH CUTYaIIMOHHBIX
COCIIMHEHHU; HEOPraHUYECKUX COCAUHECHU; 3a1a4
- CONOCTABJIATh (PUBNYECKUE U JleMOHCTpUpy€eT 3HaHUSA 110 TectupoBanue
XUMUYECKUE CBOUCTBA IPOCTBIX COIOCTAaBJICHUIO (PU3UUECKUX U YeTHBI o1poc
BEILIECTB U OCHOBHBIX KJIACCOB XUMHUYECKHUX CBOMCTB MTPOCTBIX [IpakTrnueckue
COeIMHEHUH, 00pa3yeMbIX BEILIECTB U OCHOBHBIX KJIACCOB 3aHATUA
3JIEMEHTaMU MOATPYIIIL, COEIMHEHH, 00pazyeMbIX Poneseie urper
- CYILIHOCTb IIPOLIECCOB, 3JIEMEHTaMU IOATPYIIIL;
IIPOTEKAIOIIUX B PA3HBIX JIeMOHCTpHpPYET 3HAHUS CYIIHOCTEN
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PesyabTaThl 00y4eHHs Kputepun onenkn MeToabl OLIEHKH
arperaTHbeIX COCTOSTHUSIX. IIPOLIECCOB, NMPOTEKAIOIINX B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX.
OcBauBaemMble YMEHUS:
- TI0JIb30BATHCS IEPUOJUIECKOMN JIeMOHCTpHUpYET YMEHHUS OneHka pereHuit
CUCTEMOHN XMUMHUYECKUX I10JIB30BATHCS NEPUOANUECKON CUTYalLlMOHHBIX
anemenToB /1. 1. Meneneena; CUCTEMOM XMMHUUYECKHUX IJIEMEHTOB 3aja4
- 1aBaTh XapaKTEPUCTUKY /. . Menneneesa; TectupoBanue
JJIEMEHTA; JIeMOHCTpHUpY€ET YMEHHMS 1aBaTh VYeTHBIM onpoc
- OOBSICHATH 3aBUCUMOCTD XapaKTEPUCTUKY JIEMEHTA; [IpakTueckue
KHMCJIOTHO-OCHOBHBIX CBOWCTB, JleMOHCTpUpYEeT yMEHUSI OOBACHATh | 3aHSTUA
OKHUCJIUTENNBHO- 3aBHCHUMOCTb KHUCJIOTHO-OCHOBHBIX Ponesbie urpst
BOCCTAHOBUTEIBHOMN CBOMCTB, OKUCIIUTEIIBHO-
CIIOCOOHOCTH OT CTPOEHUH, BOCCTAHOBUTENILHOW CIIOCOOHOCTH OT
YCTOMYHUBOCTH CTEIICHH CTPOEHUs1, yCTOWYUBOCTb CTEIIEHU
OKHCJICHNUS, IPOSIBIIAEMOU OKHCJIEHUS, IPOSIBIISIEMON
2JIEMEHTaMU JAHHOW MOATPYNIBL. | 3JIEMEHTAMHU JaHHOM MOArPYIIIIbIL.
- 00BACHATH PU3NKO-XUMHUYEecKHe | J[eMOHCTpUpyeT yMeHUsl OOBICHATh
3aKOHOMEPHOCTHU B U3MEHEHUU (U3NKO-XIMHYECKHE
IPOYHOCTH COEMHEHUH (Ha 3aKOHOMEPHOCTH B U3MEHEHHUH
OCHOBE YUYEHUSI 0 XUMHYECKOU MIPOYHOCTH COEUHEHUN (Ha OCHOBE
CBSI3N); YUEHHsI O XUMHUYECKOH CBSI3N);
- IPaBWJIBHO 3aIMCHIBATH JIeMOHCTpHpYET YMEHHsI IPABUIIBHO
XVUMHUYECKNE YPABHEHUS AJIs 3alACHIBAaTh XUMUYECKHE YPABHEHUS
Pa3INYHBIX KJIACCOB PEAKLIUN, JUISl pa3JIMYHBIX KJIACCOB PEAKIIMM,
BJIa/IETh METOJIAaMU 3JIEKTPOHHOTO | BJIAAETh METOJAaMU JJIEKTPOHHOTO
OanaHca U MOJIypeaKLnii; OanaHca ¥ MoJTypeaxIiuii;
- TIOJIB3YSCh CIIPAaBOYHBIMH JIeMOHCTpHUpYET yMEHMSI NTOJIb3YSICh
TabJIMLaMu, NPeCKa3bIBaTh CTIPaBOYHBIMU TAOJIUIIAMH,
IIPOTEKAHUS XUMHUYECKHUX IIPEICKa3bIBATh TPOTEKAHUS
IIPOLIECCOB. XUMHUYECKUX IIPOLIECCOB.

5. OHEHOYHBIE MATEPHUAJIbI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

Bapuant 3a1anus 1o pasgeny 1:
1. Yepes pactBop, comepxkamuid 9 r Hurpata ceunua (II), npormyctunu 900

MJI XJOPOBOJOPOJa B NEpecUeTe Ha HOpPMalbHbIE yCHOBHUs. CKOJBKO TpaMMOB
xsiopuaa ceunia (I11) moxer mpu 3ToM 06pazoBaThCs?

2. CocTaBbTe ypaBHeHUs XUMUNYECKUX peakuumn,
MO3BOJIAOLWNX OCYLLECTBUTbL MpeBpaLleHns no cxemMe: rmapokcua
mean (ll) - HuTpaT rmnapokcomegu(ll) - wHutpat mMegu(ll) -
rmgpokcng meau(ll) - okcng meaun(ll) - xnopug megwu(ll).
YpaBHeHne peakuum Ne3 3anninTe He TOJIbKO B MOJIEKYJISIPHOWN,
HO N B MOHHO-MOJ1IEKYNAPHON (hopMe (MOJIHOW U COKPaLLEHHOW).

3. Omnpenenute MOJSPHYIO KOHIEHTPALMIO pPacTBOpa, MOJYYEHHOTO MpHU
cmemmBanuu 250 mu1 1M u 350 mut 0,1M pacTBOpOB CepHOM KHCIIOTHI.

4. Kakue U3 NEepeuyuCIeHHBbIX HUXKE COJIEH MOJBEpPraroTcs THAPOIU3Y B
BOJHOM pactBope? Hamwuinte ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIMA B MOHHO-
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MOJIEKYJIIPHOW M MOJIEKYJSIpHOW (opMax. YKaKWUTE PEaKIHI0 CPeabl BOIHOTO
pacTBOpa KaXJIOW M3 COJIEW W OKpPACKy JIaKMyca B 3THX PacTBOpax: a) OpoMmI
aMMoOHus; 0) noau 6apusi; B) CyiabGua HaTPHsL.

5. CocraBbTe ypaBHEHUS OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM,
nogoeputre  KOAIQPUIMEHTHI METOJOM  JJIGKTPOHHOTO  OajaHca, YKaXuTe
OKHCIHTEIn U BoccraHoBurenu: a) K,S + KoMnOs + H,O = ... 6) KoCrO7 +
KzSO3 + HzSO4 +=....

6. VYKaXWUTe CTENEeHb OKHUCICHUS U  KOOPJAMHAIMOHHOE  YHUCJIO
KOMIUIEKcooOpa3oBaressi B JaHHOM COEIMHEHHUM, HA30BUTE HTO COEIUHEHHE:
[N1(NH3)6](NOs),. Ykaxxkute TUIl JaHHOTO COEIUHEHHUS MO BCEM HM3BECTHHIM BaM
KjIaccuuKausaM KOMIUIEKCHBIX —coequHeHud. Eciu  jgaHHOEe BemecTBo —
ANEKTPOJIUT, 3alUIIUTE YpPAaBHEHUE TMEPBUYHOM  JHUCCOLMAIMU  JTAHHOTO
coequHeHus. Eciin TaHHOE BEIIECTBO PEArupyeT ¢ CEPHOM KUCIOTOM, 3alUIIUTE
YPAaBHEHHSI COOTBETCTBYIOLIECH pEAKIUMM B HOHHOM W HOHHO-MOJIEKYJIIPHOU
dbopmax. Eciii He pearupyer — yKaxuTe 3T0.

Kpurtepuu ouenku:

Kaxnoe 3amanue paboOTbl B OTACIBHOCTH OIEHUBAETCSA MO MATUOATIHLHOMN
1IKaje, 32 KOHTPOJIbHYIO paOOTy B LIEJIOM BBICTABIISIETCS] CPETHUN OalLl.

3aoanue 1. Tema - «Pacuemul no ypasHeHUsM XUMUYECKUX PEAKYULL):

«OTINYHOY» - BEPHO 3aMKMCAHO, YTO JAHO, U YTO CIIEIyET HAUTH IO yCIOBUIO
3a/layy; 3a/1ada penieHa MpaBuibHO, B MOJHOM O0bEeMeE, POCICKUBACTCS JIOTHUKA
pelIeHus, TPUBEACHBI HEOOXOJAMMBbIC YPABHEHUS XUMHUYECKUX PEaAKIUH,
pacueTHble (POpPMYJIbI, MPOMEXKYTOUHBIC BBIYUCICHUS, MPABUIBLHO YyKa3aHbI
Pa3MEPHOCTH KOHEYHBIX U MPOMEKYTOUYHBIX BEITUYHUH.

«Xopomio» - 3ajada pelieHa BEPHO, OJHAKO HE Bce TpeOOBaHUS K
Oo(OPMJICHUIO pEIICHUS, TIEPEUYHUCICHHBIC BBIIIC, BBIMOJIHEHBI B MOJHOM 00BEME
(umeeTcs He Oosee MBYX OTKJIOHEHUW OT TPEOOBaHUIA).

«Y IOBIIETBOPUTENILHOY» - 3aj]aya B I[E€JIOM pEIIeHa BEPHO, HO HE B MOJHOM
o0beMe; WIM 3ajJada pelieHa B IMOJIHOM 00beMe, OJTHAKO HUMeEeTcsi Oojiee ABYX
OTKJIOHEHUH OT MPUBEICHHBIX BhIIIE TPeOOBaHUIN K O(DOPMIICHUIO PEIICHMUS.

B ocTanbHbBIX Cilydasx BBICTABIISIETCS OIEHKA «HEYI0BICTBOPUTEIBHOY.

3aoanue 2. Temvl - «OcHoBHble KIACCHL HEOPSAHUYECKUX COCOUHEHUUY» U
«Peaxyuu ¢ pacmeopax s1eKmpoaumoey:

«OTIUYHOY - 1IETI0YKa MPEBPAIEHUN BBINOJIHEHA BEPHO, B MOJIHOM O00BEME,
HauboJee palOHaIbHBIM crocooom, IPaBUIILHO paccTaBlieHbI
CTEXHUOMETpUYECKHE KOAI(DPUIIMEHTH B ypaBHEHHUSIX PEAKIUM, YKa3aHbl YCIOBHS
MPOTEKaHUsI peakmnuii (ecnu peaknus TpeOyeT OCOOBIX YCIOBUU TMPOBEICHUS),
MPAaBWJIBHO 3allMCaHO yPaBHEHHE YKAa3aHHOW pPEAKIUH B HOHHO-MOJICKYJISIPHON
dbopme (TTOTHON U COKPAIIICHHON ).

«Xopomio» - BEpPHO, B MOJHOM COOTBETCTBUU C MEPEUUCICHHBIMU BBIIIIE
TpeOOBaHUSIMU, 3alKCaHbl YPAaBHEHUS YETBIPEX pEaKiMil, a TakXke YypaBHEHUE
yKa3aHHOW peakIluy B HOHHO-MOJIEKYJISIpHOM opme.

«YIOBIIETBOPUTEIIBHO» -  BEPHO, B  TIOJHOM  COOTBETCTBUU  C
NepPEYUCIICHHBIMU BbIIIIE TPEOOBAHUSIMHU, 3alMCaHbl YpaBHEHUS TPEX peakiui, a

TaK)Ke YpaBHEHUE YKAa3aHHOW peaKIMi B MOHHO-MOJIEKYJIIPHOUN (hopMe; UM BEPHO
12



3aIlMCAaHbl YPABHEHUSI HE MEHEE YEThIPEX PEAKLUM, HO HE 3alMCAHO WM 3alKCAaHO
C OIMMOKaMH ypaBHEHUE YKA3aHHOW PEaKIMy B HIOHHO-MOJIEKYJISIPHON (hopme.

B ocTanpHBIX city4asix BBICTABIIIETCS OLIEHKA «HEYIOBJIETBOPUTEIIHLHOY.

3aoanue 3. Tema - «Konuuecmeennoe gvipasdcenue cocmasa pacmeoposy.

«OTIMYHO» - BEPHO 3aIMCAHO, YTO JTAHO, U YTO CIEAYET HAUTHU IO yCIOBUIO
3a/lauy; 3ajlaya pellieHa BEpPHO, B MOJHOM O0bEME, OTYETIMBO MPOCIEKUBACTCS
JIOTMKA peuIeHus, IPUBEACHbl HEOOXOAUMbIE ISl PELIeHUs] pacueTHbIe (POPMYIIbI,
B SIBHOM BHJI€ MOKa3aHbI MEPEXOIbI-MPE0OPa30BAHUS MEXKIY BCEMU PACUETHBIMU
dbopMmynamMu, NPUBENCHBI MPOMEXKYTOUYHBIE BBIYMCICHMS, MPABUIBLHO YKa3aHbI
Pa3MEPHOCTH BCEX KOHEUHBIX U MPOMEKYTOYHBIX BEJIMUHH.

«XO0polo» - pPEUIeHHE COOTBETCTBYET BCEM IIEPEUYMCICHHBIM BBIIIE
TpeOOBaHUSAM, OJHAKO HE BCErJa MPHUBEACHbI HEOOXOIMMBbIE Ui pPELIeHUs
pacueTHble (GOpMyNbl / WM HE BCErla YKa3aHbl Pa3MEPHOCTH KOHEUHBIX U
MPOMEKYTOUHBIX BEJIMYMH / WM HE BCErla YyKa3aHbl MPOMEKYTOUYHBIC
BBIYHCIICHUSI.

«Y IOBJIETBOPUTENIBHO» - 3a/1a4a B LIEJIOM pElIeHa BEPHO, OJHAKO JIOTHMKA
pElIeHUs] TPOCIEKUBACTCS HEYETKO, HE BCErja IMPUBEIEHbI HEOOXOIUMBIE IS
perieHus: pacueTHble (GOpMYJIbl, HE BCErJa MOKa3aHbl MEPEX0Ibl-peoOpa3oBaHus
MEXIY pacyeTHhIMHU (HOpMyJlaMHU, HE BCEr/a yKa3aHbl Pa3MEPHOCTH KOHEUYHBIX U
MIPOMEKYTOYHBIX BEJIMUUH, TPOMEKYTOUHBIE BHIUYHCICHUSI.

B ocTanbHBIX cydasx BBICTABISETCS OLEHKA «HEYIOBIETBOPUTEIBHOY.

3aoanue 4. Tema - «l uopoaus coneiiy.:

Jmd kaxIoW W3 COJeW HYKHO: 3alucarh CXEMYy JUCCOILMAIMU; yKa3aThb,
KaKUM OCHOBAaHHMEM M KaKOW KUCJIOTOM OHa oOpazoBaHa ((hopMysbl OCHOBAaHUS U
KHCJIOTBI, CWJIBHBIE WJIM CJIA0BIE€ 3TO JJIEKTPOJIMTHI); €CIU COJb IOJBEPracTcs
TUAPOJIN3Y - 3alucaThb YPAaBHEHUE THUIAPOJIM3a B COKPAIICHHOW HOHHO-
MOJICKYJISIPHOM (popMe M B TIOJTHOW MOJIEKYJISIPHON (hopMe, €Clid COJIb THAPOIU3Y
HE MOJBEPraeTcs, TO TaK M yKa3aTh; yKa3aTb PEAKLUIO CPEeAbl BOAHOIO pacTBOpa
JAHHOM COJIM; YKa3aTh OKPACKy JJAKMyca B BOJHOM PacTBOPE KaKI0M COJIH.

«OTAMYHO» - BCE BBIMIOJIHEHO BEPHO JJISI TPEX COJIEH.

«XOpOILIO» - BCE BBINIOJIHEHO BEPHO JISl IBYX COJIEM.

«Y IOBJIETBOPUTEIIBHO» - BCE BBIIIOJIHEHO BEPHO AJISI OJJTHOM COJIH.

B ocTanbHBIX Cydasx BBICTABISETCS OLIEHKA «HEYIOBIETBOPUTEIBHOY.

3aoanue 5. Tema - « OxuciumenbHO-60CCMAHOBUMENLHBLE PEAKYUUY.

«OTAM4HO» - ISl Ka)XXI0M peaklHMy MPaBUIIBHO 3alMCaHbl BCE MPOAYKTHI,
MPaBUJIBHO 3aMKCaHbl ypaBHEHUS JIEKTPOHHOTO OajaHca, yKa3aHbl OKUCIUTEb U
BOCCTAaHOBUTENb, OOO3HAYEHBI TMPOLIECCHl OKHCIEHUS U BOCCTAHOBJICHMS,
MPaBUJIBHO PACCTABIEHBI CTEXHOMETPHUUYECKHE KOIP(DUIIMEHTH B ypaBHCHHUH
peaKiuu.

«Xopouio» - 3aJaHNE€ BBIIIOJIHEHO B LIEJIOM BEPHO, B IOJHOM COOTBETCTBUH
C NEPEYHCICHHbIMU BbIIIE TPeOOBAaHUAMM, OJJHAKO HMMEETCS He 0oJiee OJHOro
HEeJl0ueTa — HarpuMep, He 0003Ha4YEHbl IPOLIECCH OKUCIICHHS] U BOCCTaHOBJICHUS,
Wi omuOO04YHO moaoOpaHbl  KOA(G(UIMEHTHl Mepel  BellecTBaMH, He
SABJISIIOIIMMUCS. HEMOCPE/ICTBEHHBIMU YYaCTHUKAMU TMpollecca Meperayu/mpuemMa

QJICKTPOHOB.
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«Y TOBJIETBOPUTEIBHOY» - OJHA PEAKILIMsI BBIIIOJIHEHA BEPHO, B COOTBETCTBUU
C MPUBEJICHHBIMU BBIIII€ KPUTEPUSIMHU, HO JAPYTasi PEaKIysi COACPKUT OJHY rpyOyIo
OMOKy, HampuUMep: OMIMOOYHO OMpe/eieHa CTENeHb OKUCICHHS / ¢ OUIMOKaMH
3anuca”a (popmylsia IpOAyKTa / HEBEPHO OINPEAEIIEHO KOJIMYECTBO 3JIEKTPOHOB B
YpaBHEHUSIX AIEKTPOHHOTO Oananca u T. 1. Mnu xe 00e peakiyu BBIMOJHEHBI B
LI€JIOM BEPHO, HO B COBOKYITHOCTH UMEETCS IBa-TPU HEJ0YETa.

B ocTanbHbIX Cilydasx BHICTABIISETCSA OLEHKA «HEYAO0BIETBOPUTEIBHOY.

3aoanue 6. Tema - «Komnnexchovle coeOUHeHUs»:

«OTIAMYHOY» - HA BCE MOCTABJIEHHBIE BOIPOCH! JAAHBI IPAaBUIIbHBIE U MOJHBIE
OTBETHI.

«XOpouIo» - HE BBINOJIHEH / BBIIIOJHEH HEBEPHO / BBINOJIHEH HE B MOJHOM
o0beMe OJMH U3 MMyHKTOB, 0003HAYEHHBIX B 3aJaHUU.

«Y IOBJIETBOPUTENBHOY - HE BBIIOJIHEHO / BHIIIOJIHEHO HEBEPHO / BBHIIIOJIHEHO
HE B MOJHOM 00BbEME /IBa IMyHKTA U3 0003HAUYECHHBIX B 33JJaHUH.

«HeynoBneTBOpUTENbHO» - HE BBIIIOJHEHO / BBINOJIHEHO HEBEPHO /
BBIIIOJIHEHO HE B IOJIHOM 00beMe 0oJiee NIByX NMYyHKTOB M3 OOO3HAUYECHHBIX B
3aJIaHUU.

BapuanT 3aanus no pasaeny 2

1. CocTaBbTe ypaBHeHuA XUMNYECKUX peakuunn,
nosponAaArWNMX OCyWweCTBTb rnpespalleHnd no cxeme: AJIIOMUHNI
- CYJ'Ib(baT aJIOMUHNA — TeparnapokcoajsitoMmMHaT KaJima -
xnopmna altOMUNHUA = TNOPOKCUNLO aJllOMUHNA. YKaxxute ycnoBu4d
NpoTeKaHns peakuun (npn HeobxogmMocTun). YpaBHEHUS
peaKu,vu7| MOHHOI'O obmeHa 3anmnunTe He TOJIbKO B
MOJIEKYJIAPHON, HO N B NOHHO-MOJIEKYNSAPHON (hopmMme (MonHon um
COKpaLLI,eHHOIZ); ansd OKNCINTEJIbHO-BOCCTAaHOBUTEJIbHbIX
peaKLI,I/II7| 3arnmnunTe SNIEKTPOHHbIE 6anaHchl, YKa>XnTte
okKuncinmTesiIn 1 BOCCTaHOBUNTEJIN.

2. OxapakTtepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOKMCTBA MOJIU/A
Kams. MotuBupyWTe CBOM OTBET. lIpomsumrocTpupyWte OTBET ypaBHEHUSIMU
COOTBETCTBYIOIIMX peakuuu. [lnd KaxXaoW peakuuu 3anuiiuTe >SJICKTPOHHBIN
OanaHC, yKaXUTE OKUCIUTENb U BOCCTAHOBUTEb.

3. Oxapakrtepu3yiiTe = KHUCIOTHO-OCHOBHBIE  CBOWMCTBa  THAPOKCHAA
xenesa(lll). IlpowsurocTpupyiiTe OTBET ypaBHEHUSIMH  COOTBETCTBYIOIIHX
peakiui. g KaXIoW peakuuy 3aluIIMTE YpPaBHEHUS B MOJIEKYJSIDHOW U B
MOHHO-MOJICKYJISIPHOU (popme (TMOJTHOM U COKpaIIEHHOM).

4. N3o0pa3ute 2JIEKTPOHHYIO KOH(PUTYypallui0 aToMa a30Ta B OCHOBHOM U
BCEX BO30YXKIAEHHBIX (IIPU HAJIMUKU) COCTOSIHUAX. Ha ocHOBaHMM CTpoeHuUs aToma
ceslaiiTe BBIBOJ O BO3MOJKHBIX BAJIEHTHOCTSX W CTENEHSX OKHUCICHHS JAHHOTO
anemenTa. [IpuBenure npumeps! (GopMyibl U Ha3BaHMs) BEIECTB I KAKION U3
BO3MOJKHBIX CTEIIEHEW OKUCIEHUS.

5. Tlpennoxkure Bce M3BECTHBIE BaM CIIOCOOBI, MO3BOJISIONINE PA3IUYUTh B
pacTBOpe KAaTHOHBl MAarHus M IIMHKA. 3alUIIATE YPaBHEHHSI COOTBETCTBYIOIIUX

peakiui, ONUIIUTE XapaKTEpPHblE MPHU3HAKU COOTBETCTBYIOIIMX PEAKIHUU.
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VYpaBHeHUs peakiuii HOHHOTO 0OMEHa 3alUIINTE HE TOJIBKO B MOJICKYJISIPHOM, HO
¥ B MOHHO-MOJICKYJIAPHOU (opMe (TIOJTHOM M COKPAIIEHHOW); JIsl OKUCIUTEIHHO-
BOCCTAHOBUTENHHBIX PEAKIM 3alUIINTEe JJICKTPOHHBIE OalaHChl, YKaXUTE
OKHCJIUTEIN U BOCCTAHOBUTENU.

Kpurtepuu ouenku:

3a kKaxgoe 3ajaHue BbIcTaBisgeTcs oT 0 1o 5 OaioB B 3aBUCHMOCTH OT
NPaBUJILHOCTA U TOJHOTHI BBIMOMHEHMS 3anaHus. OIleHKa 3a KOHTPOJBHYIO
paboTy BBICTABIISETCA UCXOAS M3 OOIEH CyMMBbI 0aioB (MakCHMallbHash cymMMa
OaytoB — 25):

«OTanaHO» - OT 24 0anIoB.

«Xoporo» - ot 19 6annos

«Y TOBIIETBOPUTEIIBHOY» - OT 14 GaIlIoB.

«HeynoBnerBoputenbHO» - MeHee 14 6aioB.

6. OHEHOYHBIE MATEPUAJIBI IPOMEXYTOUHOM ATTECTALIUU

[IepeyeHp BONIPOCOB ISl HOATOTOBKU K DK3aMEHY:

B xaxnapiii sK3aMeHalMOHHBIM OuieT OyJleT BKJIIOYEHO TPU BOMpPOCa, IO
OJIHOMY M3 KaXKJ0ro 0JI0Ka BOIPOCOB.

baox 1

1. OCHOBHBIE XMMHUYECKHE TMOHITUA U 3aKOHBI XUMHUHU: aTOM, XUMUYECKUN
AJEMEHT, MOJIEKyJda, BemecTBO. OTHOCUTENbHAs aTOMHasi M OTHOCHUTEJIbHAs
MOJIEKYJIsIpHast Macchl. KOIM4ecTBO BENIECTBA, MOJIb, MOJISIPHAS. Macca, MOJISPHBII
o0beM. 3akoH ABOTrajpo, CIEACTBHE M3 3aKOHA ABOTrajpo. 3aKOH COXPaHECHHS
MAacCCBl.

2. Xumnueckas peakuusi. CTeXHOMETpUsI XUMUYECKON peakiuu. Y paBHEHUE
XUMUYEeCKOW peaknuu. OCHOBHBIE TPHHIMIBI KIACCU(PUKAIMN XUMUYECKUX
peaKuui.

3. CoBpeMEHHBIE TPEACTABICHHAS O CTPOEHUM aTroma. KBaHTOBBIE 4uCIA.
['maBHOE KBaHTOBOE YUCIIO, OPOUTAIBHOE KBAHTOBOE YMCII0, MATHUTHOE KBAHTOBOE
YHCJIO, CHUHOBOE KBAHTOBOE UMCIIO: PU3NYECKUI CMBICH, YACICHHbIE 3HAUECHHUS.

4. DOnextpoHHas koHburypamuss atoma. OcCHOBHOE U BO30YXKIECHHOE
cocTtosiHuEe 21eKTpoHOB B arome. Ilpunnun Ilaymu. IlpaBuno I'ynpa. IIpasuiio
KiteukoBckoro.

5. llepuonnuecknii 3axkoH. [IpyurHa NEPpUOAUYHOCTH CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U 00pa3yeMblX HMH CO€IWHEHUH. [leproauYHOCTh KHCIOTHO-
OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB DJJIEMEHTOB U UX
COEIMHEHHUN. DIIEKTPOOTPULATENBHOCTb, IEPUOTUYHOCTD €€ H3MEHEHU.

6. KoBanentrnast cBs3b. OOMEHHBIN U JOHOPHO-AaKIIENTOPHBINM MEXaHU3MBbI
o0Opa3oBaHMsI KOBaJCHTHOH CBs3U. BameHTHOCTh. OCHOBHBIE XapaKTEPUCTUKU H
CBOMCTBA KOBAJICHTHOM CBSI3H.

7. VloHHas cBA3b. YCJIOBUS M MEXaHHU3M O0Opa30BaHUs HMOHHOM CBS3M.
OCHOBHBIE XapAKTEPUCTUKU M CBOWCTBA MOHHOW CBS3M. MeTammdeckass CBS3b.
XapakTepHble CBOWCTBA METAJIJIOB, 00YCIOBICHHbIE METAJUIMUYECKON CBSI3bIO.
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8. BomopoaHas cBs3b. Y clIoBUSI 00pa3oBaHUs BOAOPOIHOM cBs3U. CBOMCTBA
BELIECTB C BOJIOPOJHON CBSI3BIO.

9. Oxkcunpl. Knaccudukaiusi, METOAbl MOMYyYCHUSI, XUMUUYECKUE CBOMCTBA,
HOMEHKJIATypa.

10. OcHoBHbIE THAPOKCUIBL. AM@oOTepHBIE THAPOKCHIBL. MeToabl
MOJYy4YEHUs, XUMUYECKHE CBOMCTBA, HOMEHKJIATypa.

11. Kucnotsl. Knaccudukanusi, METObI OJy4YEeHHSI, XUMUYECKHE CBONCTBA,
HOMEHKJIATypa.

12. Comu. Knaccudukamusi, METOJbI TOJTYYCHUs], XMMHUYECKHE CBOWCTRA,
HOMEHKJIATYpa.

13. CkOpoCTh XUMHUUYECKON peaklnu. BirsHNEe KOHLIEHTpAIMU PEAareHTOB Ha
CKOPOCTh XMMUYECKOM peaKkru. 3aKOH JIEUCTBYIOLINUX MacC.

14. CkopocTh XUMHUUYECKON peakuuu. BiusHue temmnepaTypbl Ha CKOPOCTh
xumudeckoit peakiuu. [Ipasmwio Bant-I'odda. Dueprus axtuBanum. [lonsitue o
KaTajuse.

15. Xumnueckoe paBHoBecue. IIpunnun Jle Illarense-bpayna. VYcioBus
CMEIIICHUS XUMUYECKOTO PAaBHOBECHSI.

16. OOmwme cBeaeHuss O pacTBopax, ux kiaccuduxanus. [lonarue o
JUCTIEPCHBIX cucTeMax. PacTBopeHne kak GU3UKO-XUMHUUYECKUH TTPOIIeCC.

17. KonnuecTBEHHOE BBIpaXXEHUE COCTaBA pPAacTBOPOB: MaccoBas J0J,
MOJISIpHAsi KOHUEHTpALKs, MOJISIpHAs KOHIIEHTpalusl SKBUBAJICHTOB. DKBHUBAJIEHT,
(bakTOp SKBUBAJICHTHOCTH, KOJIMYECTBO BEIIECTBA YKBUBAJICHTOB.

18.  PactBopbl  31eKTponauTOB.  OCHOBHBIE  TIOJIOKEHUS  TEOPUHU
ANEKTPOJIUTHYECKON aucconnanuu. CreneHb aucconuanuu. CuUiabHBIE U Ciialble
anekTposiuThl. KoHCTaHTa nucconnanuu. Jucconuanuss MHOrOOCHOBHBIX KUCIIOT U
MHOTOKUCJIOTHBIX OCHOBAHUM.

19. DnexTponutuueckas aucconuanus Boabsl. NoHHOE mpou3BeIeHUE BOJBI.
Bonoponnsiii nokazarens (pH). [loHsiTHe 0 KUCIOTHO-OCHOBHBIX MHANKATOPAX.

20. Peakuuu MOHHOrO OOMEHA B PAaCTBOpPAX AJIEKTPOJIMTOB, HAMPABJICHUE
MPOTEKaHUsI MOHOOOMEHHBIX peakiui. [loHsTHe O KOHCTaHTe (MPOU3BEACHUU)
PacTBOPUMOCTH MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

21. I'mpponu3 coseid. Tunbl rugponnsa. GakTOpPsl, BIUSIOIINE HA CTEICHb
ruaposinsza. HeoOpatumbliii ruiposin3, yCI0BUS €ro MPOTEKaHUs.

22. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. CTENneHb OKHCIICHHUS.

Oxkucrnenve,  BOCCTAaHOBJICHHE,  OKHCIUTENIb,  BOCCTaHOBHUTENb.  [logbop
KOO (PUIIMEHTOB B YPaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
METOJI0OM AIEKTPOHHOTO OanaHca. Knaccuduxkanus OKHUCITUTEIbHO-

BOCCTAHOBHUTEIBHBIX PEAKIIHM.

23. VYcinoBus TPOSBICHHUS BOCCTAHOBUTEIBHOM W OKUCIUTEIBHOU
aKTUBHOCTH BemecTB. OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS  JIBOMCTBEHHOCTb.
Baxxkneiiniie oOKMCIMTEIN U BOCCTAaHOBUTEIIH.

24. KommekcHble coeuHeHnsl. OCHOBHBIE TOJ0KEHUSI KOOPIAUHAIMOHHOU
TEOpUHU:  KOMIUIEKCOOOpa3oBaTeidb, JIMTAHJbI, BHYTPEHHSS U  BHEIIHSSA
KOOPJAMHAIIMOHHBIE cdepbl, KOOpAMHAIMOHHOE 4Yucio. I[Ipupoga xumMuueckoit
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CBS3M B KOMIUIEKCHBIX coenuHeHusX. Kraccudukanuss ¥ HOMEHKIATypa
KOMIUJIEKCHBIX COEJUHECHUU.

25. KommekcHele coeauHeHus. PaBHOBeCHs B pacTBOpax KOMIUIEKCHBIX
coequHeHui. Peakiuy ¢ yyactneM KOMIUIEKCHBIX COEIUHEHUN.

baox 11

1. Tanorensl. OOmas XapakTepUCTHUKA: CTPOCHHE aToma, (U3UYECKUE U
XMMHUYECKHUE CBOMCTBA. ['aJIOT€HBOIOPOIHBIE KUCIIOTHI U KX COJIH.

2. T'anorenbl. OO1Iasi XapakTepUCTUKA: CTPOCHHE aToma, (U3UYECKUE U
XUMUYECKHUe cBorcTBa. Kuciopoacoaepxamme KUCIOThI TAION€HOB U UX COJIU.

3. Xanbkorennl. OOIas XapakTepuCTUKA: CTPOCHHE aTroma, (pu3nyeckue u
xumuueckue cBoicta. Kucinopon. CoeanHeHus Kuciaopoda ¢ BOJOPOJIOM: BOJA,
IIEPOKCHJT BOOPOIA.

4. Xanpkorensl. O0IIast XapakTEPUCTUKA: CTPOEHUE aToMa, (GU3HYECKHE U
xuMmu4deckue cBoictBa. Cepa. Okcuanl cepbl. CepoBOOPOI.

5. Xanpkorensl. O0Ias xapakTepUCTHUKA: CTPOEHUE aToMa, GU3NYECKUE U
XUMHYECKHUe cBorcTBa. CepHast KUCIIOTa U €€ COJI.

6. Xanbkorensl. OOIIasi XapaKTepUCTUKA: CTPOCHHE aTroma, (pU3nyeckue u
XMMHUYECKHUE CBOMCTBA. THOCEpHAs KACIIOTA U €€ COJIU.

7. Xanbkorenbl. OOIas XapakKTepUCTUKA: CTPOCHHE aToma, (pU3nyeckue u
XUMH4eckue cBorctBa. CepHUCTast KUCIIOTA U €€ COJIH.

8. IInukrorensl. OO0mIas xapakTEpPUCTHKA: CTPOECHUE aToMa, (pusmyeckue u
XUMH4yeckue cBorctBa. A30T. OKcuapl a30Ta. AMMHUAK.

9. ITnukrorensl. OOmIas XapaKTEPUCTHKA: CTPOCHHUE aToMa, (PU3UYECKHUE U
XUMUYECKUE CBOMCTBA. A30TCOAEPKAIINE KUCIOTHI U KX COJH.

10. ITaukrorensl. OOIIas XapaKTepUCTUKA: CTPOCHUE aToMa, PU3NIECKHUE U
xumu4yeckue cBorictBa. Docdop. Oxcuubl  dochopa. Docdopcoaeprxaniue
KHUCJIOTHI U UX COJIU.

11. p-Onementsl IV rpynmel. OOmias XapakTepucTUKa: CTPOEHUE aToMa,
¢duzmyeckre M XUMHUYECKHE CBoOMcTBa. Yriepoa. Okcuabl yriepoaa. YToJbHas
KHUCJIOTA U €€ COJIU.

12. p-Onementsl IV rpynnsl. O0mas XxapakTepuCTHKa: CTPOCHHE aToMa,
¢duznyeckre u xumuueckue cBoicta. Kpemuuit. Oxcuapl kpemausi. KpeMHueBbie
KHUCJIOTBI U UX COJIU.

13. p-Onementsl IV rpynnbsl. O0mas xapakTepuCTHKA: CTPOCHHE aToMma,
dbuzmyeckne W XUMHYEeCKHe cBoicTBa. CBuHell. XWMHYECKHE CBOWMCTBA
coenunenuid ceunua (II) u (IV).

14. p-Onementsr Il rpymmer. OOmias xapakTEpPUCTHKA: CTPOCHHE aTOMa,
(bu3nYecKre U XUMHYECKHe cBocTBa. bop. bopHbIe KHCIIOTHI 1 UX COMH.

15. p-Onements! III rpynmel. OOmias XapakTepUCTHKA: CTPOCHHE aTOMa,
(¢u3nuecKue W XUMHUYECKHME CBOMCTBA. AJOMUHMI. XUMHUYECKHE CBOWCTBA
COEIMHEHN AJIFOMUHUS.

16. s-Onementsl II rpynmel. OOmiasi XapakTepuCTUKA: CTPOEHHE aToMa,
dbuznyeckre W XUMHUYECKHE CBOMCTBA. XUMHUYECKHUE CBOMCTBA COCIMHECHUI
HIEJIOYHO3EMENBHBIX METAILIOB. [IOHATHE O XKECTKOCTH BOABI.
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17. s-Dnementsl | rpymmbel. OOmas XapakTepuUCTHKA: CTPOEHUE aToMa,
dbu3uYeCKre W XUMHYCCKHE CBOMCTBA. XUMHUYECKHE CBOMCTBA COCIWHCHHI
HIETIOYHBIX METAJIJIOB.

18. d-Onementsl I rpymmel. OOmias XapakTepUCTHKA: CTPOEHUE aToMma,
(duzmYecKkre U XUMHUUYECKUEe CBOMCTBA. Meib. XUMUYECKUE CBOMCTBA COEUHEHUIM
menu(l) u (11).

19. d-Onementsl | rpynmel. OOmasi xapakTEepUCTHKA: CTPOCHHE aToMa,
¢dbuzmyeckne u xumuyeckue cBoiictBa. CepeOpo. XHUMHYECKHE CBOWCTBA
COEJIMHEHHUI cepedpa.

20. d-Dnementsl II rpymmel. OO0miass xapakTEepHCTHKA: CTPOCHUE aToMa,
(dbu3nYecKkre U XUMHYEeCKHe cBoicTBa. [[uHK. XuMuyeckue CBONCTBA COCTMHEHUI
[MHKA.

21. d-DOnementsl II rpynmer. OO0mias xapakTEepHCTHKA: CTPOSHUE aToMa,
(bu3nYecKne U XUMUYECKUE CBOWCTBA. PTyTh. XUMHUECKHE CBOWCTBA COCTMHCHHM
pryTtu(l) u (II).

22. d-Dnementel VI rpynmel. Ctpoenuwe atoma, oOmas XapakTepUCTHKA
cBoicTB. XpoM. XUMHUYECKHE CBOICTBA coenuuenunit xpoma (I1I).

23. d-Dnementel VI rpynmel. Ctpoenuwe atoma, oOmasi XapakTepUCTHKA
cBOMCTB. XpoM. XMMUYECKHE CBOMCTBA coenuHeHuit xpoma (VI).

24. d-Dnementsl VII rpymmbel. CtpoeHue aroma, o0IIas XapakTEpUCTHUKA
CBOMCTB. Mapranen. XUMHAYECKUE CBOMCTBA COCIMHEHUN MapraHIia.

25. d-Onementst VII rpynmer. CtpoeHue aTtoma, oOmiasi XapakTEepUCTHKA
cBoiicTB. JXKenezo. Xumuueckue cBoiictBa coenuuenuit xenesza (I11) u (III).

baox 111

1. KauecTBeHHbIE peakIMM Ha TalOreHuAbl. PeareHThl, XapakTepHbIE
MPU3HAKN TPOTEKAHUS PEAaKUUM, NPOAYKTbl PEAKIUW, YCIOBHS IPOBEICHUSA
peaKuui.

2. KauectBeHHble peakuuu Ha cyibgarel. PeareHThl, XxapakTepHbIE
MPU3HAKKA TPOTEKAHUS PEAKUUM, NPOAYKTbl PEAKIUMW, YCIOBHS IPOBEICHUSA
pEeaKIuu.

3. KauecTBeHHble peakuuu Ha cyabhurbl. PeareHTbl, XapakTepHbIe
NPU3HAKU TIPOTEKAHUSI PEAKIUW, MPOAYKThl PEAKIUH, YCIOBUS MPOBEICHUS
pEaKIUi.

4. KavecTBeHHBIE peakIMM Ha THOCYJIb(aThl. PeareHThl, XapakTepHbIe
OPU3HAKKA MPOTEKAHUS pPEaKLUHil, MNPOAYKTHl pPEaKLUHil, YCIOBUSA IPOBEICHHS
peaKuui.

5. KagectBennble peakuuu Ha CyabQuabl. PeareHTbl, XapakTepHbIE
MPU3HAKNA TPOTEKAHUS PEAaKUUM, NPOAYKTbl PEAKIUW, YCIOBHS IPOBEICHUSA
peaKuui.

6. KauecTBeHHBIE peakiMy HAa HUTPATHL. PeareHTsl, XapakTepHble PU3HAKU
IIPOTEKAHMS PEAKLINM, MPOAYKTHI PEAKLIUM, YCIOBUS IPOBEICHUS PEAKIIUI.

7. KauecTBEeHHbBIE pEAKIIMM HA HUTPUTHI. PeareHTsl, XapakTepHble MPU3HAKU
IIPOTEKAHUsI peaKLUi, IPOAYKThI PEAKLIUM, YCIOBUS IPOBEACHUS PEAKIUH.

8. KauectBennnie peakiuu Ha Gocdatsl. PearenTsl, XapakTepHble MPU3HAKU
IPOTEKAHUS PEAKUINN, MPOAYKThI PEAKLIN, YCIOBUS MPOBEICHUS PEAKLIUIA.
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9. KauectBeHHble peaknuu Ha KapOoHaThl. PeareHThl, XapakTepHbIE
MPU3HAKNA TPOTEKAHUS PEaKUUi, NPOAYKTbl PEAKIUW, YCIOBHS IPOBEICHUSA
peaKuui.

10. KauecTBeHHBIE peakMy HAa THIPOKapOOHAThl. PeareHTsl, XapakTepHbIe
IIPU3HAKU TIPOTEKAHUS PEaKIUH, NPOMYKTbl PEAKIMUH, YCIOBHUS NPOBEACHUS
peaKIuu.

11. KauecTBeHHBIE pEaKUUM HA CWIMKAThl. PeareHThl, XapaKTepHbIC
OPU3HAKKA MPOTEKAHUS pPEAKLUMM, NPOAYKTHl pPEAKLUHM, YCIOBUSA IPOBEICHHS
pEaKIUu.

12. KavecTBeHHBIE peaklud Ha OOpHBIE KUCIOTHI MU UX COJIU. PeareHrsl,
XapaKTEpPHbIE MPU3HAKKA MPOTEKAHUS PEAKLUMH, IPOAYKTHl PEAKLUHM, YCIOBUSA
MIPOBEICHUS PEAKIIUH.

13. KauecTBeHHBbIE peaklMy HA KaTHOHbI MarHusi. PeareHThl, XapakTepHbIe
MPU3HAKN TPOTEKAaHUS PEaKUUi, NPOAYKTbl PEAKIUW, YCIOBHS IPOBEICHUSA
peaKuui.

14. KauecTBeHHbIE peakIMM Ha KaTHOHBI Oapusi. PeareHTbl, XapakTepHbIE
IIPU3HAKW TPOTEKAHUS PEaKIUH, NPOMYKTbl PEAKIMUH, YCIOBHUS NPOBEACHUS
peaKIuu.

15. KauecTBeHHbIE peaklMM HA KAaTHOHBl aJIOMHUHUA. PeareHrsl,
XapaKTEepHbIE TPU3HAKA MPOTEKaHUs PEaKUUM, MPOAYKTbl pEaKUUl, YCIOBUS
IPOBEACHUS PEAKIU.

16. KauectBeHHble peaknuu Ha KatuoHel cBuHnA (II). Pearentsl,
XapaKTEpPHbIE MPU3HAKMA MPOTEKAHUS PEAKLUHMH, IPOAYKTHl PEAKLUHM, YCIOBUSA
MIPOBEICHUS PEAKIIUH.

17. KauecTBeHHble peakiuu Ha KkaTuoHbl cepebpa(l). Pearentsr,
XapaKTEPHbIE MPU3HAKKA MPOTEKAHUS PEAKLUHMM, MPOAYKTHl PEAKLIHM, YCIOBUSA
IIPOBEJICHUSI PEAKLIAMN.

18. KauectBennsie peakuuu Ha kaTuoHbl Meau (II). PearenTsl, xapakTepHbie
IIPU3HAKW TPOTEKAHUS PEaKIUN, NPOMYKTbl PEAKIMUH, YCIOBHUS NPOBEACHUS
pEeaKIuu.

19. KauecTBeHHBIE peakUUM HAa KATHOHBI LIMHKA. PeareHThl, XapaKTepHbIE
OPU3HAKKA MPOTEKAHUS pPEAKUM, NPOAYKTHl pPEAKLUHM, YCIOBUSA IPOBEICHHS
pEaKIUi.

20. KauectBennbie peakuuu Ha katuoHbl pTyTH(I) prytn (II). PearenTsi,
XapaKTEpPHbIE MPU3HAKKA MPOTEKAHUS PEAKLUHMH, IPOAYKTHl PEAKLUHM, YCIOBUSA
MIPOBEJICHUS PEAKIUM.

21. KauectBenHwsle peakuuu Ha kaTtuoHbl Xxpoma (III). PearenTsi,
XapaKTEPHbIE MPU3HAKKA MPOTEKAHUS PEAKUHMM, MPOAYKTHl PEAKLIHM, YCIOBUSA
MPOBEICHUS PEAKIIUH.

22. KadectBeHHble peakiuu Ha katuoHbl mapranmna (II) m Ha manranar-
MOHbI. PeareHTpl, XapakTepHblE IPU3HAKH MPOTEKAHUS PEAKUUH, NPOIYKTHI
pEeaKLnii, yCIOBUS IIPOBEACHUS PEAKIIU.

23. KauectBeHHble peakuuu Ha kaTuoHsl kene3a (II). PearenTsi,
XapaKTEepHbIE TPU3HAKA MPOTEKaHUs PEaKUUH, MPOAYKTbl pEaKUUl, YCIOBUS
IPOBEACHUS PEAKIU.
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24. KauectBeHHble peakuuu Ha KaTuoHbl kene3a (III). Pearentsi,
XapaKTEpHbIE NPHU3HAKH IPOTEKAHUS PEAKUHUW, MPOIYKTbl PEaKIUi, YCIOBHS
IIPOBEJICHUSI PEAKLIAMN.

25. KauecTBeHHBIE peakUMM Ha WOHBI aMMOHMSA. PeareHThl, XapakTepHbIE
MPU3HAKK MPOTEKAHUA PEaKUUid, TPOAYKThl PEAKLMM, YCIOBUS MPOBEACHUS
peaKIuu.

Kpurtepuu onennBanus:

OTBeT 1O KaXJAOMy M3 TpeX BOMPOCOB HK3aMEHAIMOHHOro Owuiera
OLICHMBAETCS OTIEIbHO, B COOTBETCTBUU C IPUBEICHHBIMU HUXE KPUTECPUSMY;
OLICHKA 3a 9K3aMEH BBICTABIIIECTCS 10 CPEAHEN OLICHKE 3a OTBETHI HA OTIEIbHBIC
BONpPOCH 3K3aMeHalnoHHoro Owiera (Hampumep: Bompoc Nel — «xopormioy,
Bonpoc Ne2 — «yJOBIETBOPUTENIBHO», BONpoc Ne3 — «yIOBIETBOPHUTEIBHO;
cpeaHuit 6aiut — 3,3; olleHKa 3a SK3aMEH — «yJIOBIETBOPUTEIIHHO ).

OueHka «OTJMYHO»: OTBET Ha BOIIPOC 3K3aMEHALMOHHOIO OMJIETa IMOJIHBIN
M TpaBWIbHBIM, MaTepuag  W3JI0KEH B  ONPEAENEHHOM  JIOTMYECKOM
MOCJIEIOBATENBHOCTH, WINTFOCTPUPOBAH IPUMEPAMH, OTBET CAMOCTOSATEIbHBIM.

OneHka «X0pouIo»: OTBET Ha BOIPOC 3K3aMEHALIMOHHOTO OMjIeTa MOJHBIN U
IIPaBUJIbHBIN, Marepuai U3JI05KEH B ONPEAECICHHOU JIOTUYECKOU
MOCJIEIOBATENBHOCTH, MIPU 3TOM JOMYIIEHBI JBE-TPU HECYLIECTBEHHBIE OLIMOKH,
UCIIPABJICHHBIE 10 TPEOOBAHMIO HK3AMEHATOPA; CTYJEHT MOXKET WILTIOCTPUPOBATH
OTBET IPUMEpPaMU MO TPeOOBAHMIO 3K3aMEHATOpa.

OuLeHKa «yIOBJIETBOPUTEJIBHO»: OTBET Ha BOIPOC HK3aMEHAIMOHHOTO
Ousera TOJHBIA, HO MPH ATOM JIOMyLIEHAa CYILIECTBEHHAsl OIIMOKAa WM OTBET
HEIOJIHBIM, HECBSI3HBIM, CTYJIEHT HUCIIBITHIBAET 3aTPYJAHEHHS B WIIOCTPUPOBAHUU
OTBETA NPUMEPAMHU.

OueHka  «HeyAOBJETBOPMTEJBHO»: IpU  OTBETE  HA  BOMNPOC
HK3aMEHAMOHHOr0 OMieTa 0OHAPYyKEHO HEMOHUMAaHUE O0YyYarOIIMMCSI OCHOBHOTO
colepKaHUsl y4eOHOro Marepuana WIA JONYIIEHbl CYIIECTBEHHbIE OIIMOKH,
KOTOpblE OOyYarOlIMHCAd HE MOXKET HCIPaBUTh MPU HABOJALIMX BOIPOCAX
AK3aMEeHaTopA.

7. METOJJMYECKHWE MATEPUAJIBI 1O YYEBHOM JUCIHUIIJIMHE

B xome peanusanum ydeOHOTO TMporiecca IO JUCHUIIIUHE IMPOBOISTCS
yueOHbIC 3aHSATHUS U BBIIIOJHACTCS CAMOCTOSTEeNIbHAs padoTa.

[To Bompocam, BO3HHKAIOIIMM B IMPOIECCE BBIMTOJHEHUSI CAMOCTOSITEILHOM
paboThl, TPOBOAATCS  KOHCyJbTamumu. JlJIs  opraHu3anmMd ©W  KOHTPOJS
CaMOCTOSITENILHOW PabOThl OOYYAIOIINXCS, a TaKXKe IMPOBEACHUS KOHCYJIbTAIlH
MPUMEHSIOTCSI HH(POPMAIIMOHHO-KOMMYHHKAITHOHHBIC TEXHOJIOTHH

NudopmupoBanue: https://spo-spcpu.ru/

KoncynbprupoBanue: https://spo-spcpu.ru/

Kontpomns: https://spo-spcpu.ru/

Pa3Mmelienne yueOHbIX MaTepuanoB: https://spo-spcpu.ru/

Meroguueckne ykazanuss 1o IIpaktmueckomy 3ansTHO  «Knaccel
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HEOPTaHUYECKUX COCTUHEHUI:

OmnbiT Nel

HcciienoBanue XuMu4eCKMX CBOMCTB OKCHI0B

B tpu npoOupku HanmelTe 1mo 5 Mil JUCTUIUIMPOBAHHOM BOJBI U J0OAaBbTE B OJHY
MpOoOUPKY HECKOJIBKO Kamelsb pactBopa ¢enondranenna. OctaBbTe 3Ty NPOOUPKY
B KauecTBe KOHTPOJbHOU. Bo BTOpYIO MpoOHpKy BHECUTE HEOOJIBIIIOE KOTUYECTBO
OKCHJIa KajbllMsi, a B TPEThIO — TaKO€ € KOJMUYECTBO OKCHJA MAarHHUsl.
Conepxxumoe IpOOUPOK BCTPSIXHUTE U JOOABHTE B KXY MPOOUPKY HECKOJBKO
Karenb TOr0 K€ HHAuUKatopa. OOvicHume usmeHeHue OKpACKU pacmeopos 8
CPAaBHEeHUU ¢ KOHMPOIbHOU NPOOUPKOL. YKadxcume KUCIOMHO-OCHOBHbIU XapaKkmep
Kaxcoo2o u3 okcuoos. B xaxoiul uz 08yx mpobupok umouxamop npuobpen boee
unmencusHyto okpacky? Ilouemy?
Haneiite B mpoOupKy 5 MJ IUCTUUTMPOBAHHOM BOJBI W J100aBHTE HECKOJIBKO
Karesb WHAUKaTopa Jiakmyca. OcTaBbTe 3Ty MPOOUPKY B Ka4eCTBE KOHTPOJBHOM.
B apyryroo npoOupky nomMectute HeOosblIOe KoJnyecTBO okcuiaa xpoma(VI) u
npuieiTe 5 M IUCTWIIMPOBaHHOM Bojbl. K MmojgydeHHOMY pacTBOpPY 00aBbTE
HECKOJIbKO Kamelb TOro ke MHaukartopa. O uem ceudemenbcmeyem usmeHeHue
OKpACKU UHOUKAMOpA 6 CPABHEeHUU C KOHMPOAbHOU Nnpooupkou? Yxasxume
KUCIOMHO-OCHOBHbLIL XapaKkmep 0aHHO20 OKCUOA.
B nBe npoOupku moMecTuTe Mo OJHOMY MHUKPOIIIATENI0 OKCHIA IIUHKa. B onHy
npoOupKy n06aBbTe 1 MII pacTBOpa CEPHOU KUCIIOTHI, a B IPYTYIO — PaBHBIA 00beM
20%-HOTO pacTtBOpa THApPOKCHAA HaTpusa. [ns yCKOpeHus peakuuud Harpente
NpoOUpPKK Ha BOJSHON OaHe WM HaJ ITUIaMeHEeM CHUPTOBKU. [lo pezynbmamam
Hab00eHUll coenatime 861800 0 KUCIOMHO-OCHOBHOM Xapakmepe OaHH020 OKCUOQ.

OmnbiT Ne2

IHonyyeHnue u ucciae0BaHue XMMUYECKUX CBOMCTB OCHOBAHU

B 1tpu npobupku BHecute 1o 5 kamensb pactBopa cyibdata meau(ll) u gobasmsiite
M0 KaIuisiM B KaXJIyl0 MPOOUPKY PacTBOP THUAPOKCUIA HATPUS 10 OOpa3OBaHUS
ocaJika XapaKTepHOro I[BeTa. 3aTeM B OJIHY U3 poOupok ao0aswTe emie 10 kamnenb
pacTBopa THAPOKCHAA HATpHsi, a B APYTyI0 — CTOJIBKO K€ COJITHOW KHUCJIOTHI. B
Kakou u3z 08yx npobupokx ocadok pacmeopuica?! Ha ocnosanuu pezynbmamos
KCnepumenma coenatme 8bl800 O KUCIOMHO-OCHOBHBIX CBOUCMBAX 2UOPOKCUOA
meou(Il).
CopnepkuMoe TpeTheil MpOoOMpPKU HarpelTe Ha BOJSHON OaHe WM HAJl IJIaMEHEM
cnupToBkH. Habmroalite 3a K3MEHEHHEM BHJIAa M I1BEeTA ocajika. JlaiiTe OTCTOSAThCS
COJIEP)KMMOMY TMPOOUPKH B TEYEHHE HECKOJIBKUX MUHYT. Ymo npedcmasnsem
coboll becysemnas NPO3PAUHASL HCUOKOCMb HAO OCAOKOM?

OmnbiT Ne3

IonyuyeHue u uccjie0BaHNEe XUMHUYECKHX CBOICTB aM(OTEepPHBIX
THIPOKCH/IOB

B nBe mpoOupku BHecuTe 1O S5 Kameilb pacTtBopa cyibdara allOMUHHUS U
n00aBIsNTE MO KaIlIsIM B KaXIyr MPOOUPKY PacTBOpP THAPOKCHIA HATPUS 10
oOpazoBanus ocanka. I[IpoBepbTe pacTBOPUMOCTh THAPOKCHAA ATIOMUHUS B
KHUCJIOTE M B M30BITKE IIEJIOYH, VIS TOr0 B OJHY W3 MPOOUPOK A00aBbTE €Iie S5

KallCJIb paCTBOpa THAPOKCHIAA HATPHA, 4 B APYI'YIO — CTOJIBKO JKC COJISIHOU
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KUCIOThl. Ha ocnosanuu pe3ynomamog 3Kcnepumenma coenaime 6ul800 O
KUCIOMHO-OCHOBHBIX CEOUCMBAX 2UOPOKCUOA ATIOMUHUS.
[ToBTOpUTE BECh IKCIIEPUMEHT C PACTBOPOM cyibbara MuHKA. Jalime 0OvbsicHeHue
HAOII00aeMbIM S18/IeHUSIM.
OnbiT Ned
HccnenoBanne XMuMUYECKUX CBOMCTB KUCJIOT

4-1. B3zaumooeiicmeue c memaiiamu
[Tomectute B 0HY NpOOUPKY IrpaHyJly IIUHKA, BO BTOPYIO MPOOUPKY — MarHUEBYIO
CTPYXKY, B TPETbIO MPOOMPKY — MEAHYIO CTpPYKKy. Hamelte B Kaxayio u3s
IPOOUPOK TI0 2 MJT COJITHOM KHUCIOTBI. QOUHAK080 au 6edym cebsi YuUHK, MACHULL U
MeO0b 8 CONAAHOU Kuciome, u nouemy? Ha ocnosanuu pe3yibmamoe 3xcnepumenma
coenatime 81800 06 OMHOCUMENbHOU AKMUBHOCMU dDMUX MEMALLO08.

4-2. Bzaumooeiicmeue c oxcuoamu

[TomecTtute B nmpobupky HebobIoe KonmmdectBo okcuaa meau(ll), mobassTe 1 mi
CEpHOI KHCJIOTHI M HAarpemTe cojepKumMoe MpoOUMPKU Ha BOISHOW OaHe WM Hal
IJIJaMEHEM CIUPTOBKU. Ha nosenenue 6 pacmeope Kakux UOHO8 YKA3bIBAEM
usmenusuiascs okpacka pacmeopa? Ha ocnoeanuu pe3ynbmamos 3KCnepumenma
coenaiime 8b1800 0 KUCIOMHO-OCHOBHOM Xapakmepe okcuoa meou(ll).

4-3. Bzaumooeiicmeue ¢ 0CHOBAHUAMU
Braecute B mpoOMpKy 5 Kamenb pacTBOpa THUIPOKCHIA aMMOHHS M J100aBbTE
HECKOJIBKO Kareiab pactBopa ¢enosdranenHa. OTMEThTE OKpAacKy HMHIMKATOpa.
[IpunuBaiiTe Mo KarwisiM COJISIHYIO KHUCIIOTY JI0 MCUE3HOBEHUSI OKPACKH PacTBOpA.
Yem obwvacuaemcs obecyseuusanue pacmeopa? Kax naszwviearom peaxyuu
83AUMOOELCMBUSL KUCTIOM C OCHOBAHUAMU U nodemy?

4-4. Bzaumooeiicmeue c conamu
[TomectuTe B TpOOMPKY HEOOJBIIOE KOJUYECTBO KPUCTAJUIMUECKOTO areraTa
HaTpus U J00aBpTe | MuI pacTBOpa cepHOW KUCHOThl. OOpaTUTE BHUMaHUE Ha
MOosIBJICHHE 3amaxa ykcyca. [Ipy HeoOXOoAMMOCTH ciierka Harpeute nmpoOupKy Ha
BOJIIHOM OaHe WIM HaJ IUIaMEHEeM CHUPTOBKU. Ha ocunosanuu pesyrbmamos
aKCcnepumenma coenatime 6bl800 06 OMHOCUMENbHOU CULe U Jemy4ecmu YKCYCHOUL
U CepHOU KUCTIOM.
OnbIT Ne§
HccaenoBanue XuMmmuuecKux CBOMCTB coJiel

5-1. Bzaumooeiicmeue c memaniamu
Haneiite B mpobupky 1 mi pactBopa cynbdarta meau(ll) u momecture B pacTBop
OJIHY TpaHyJy ImHKa. Harpeiite mpoOupky Ha BOASHOW OaHe WM HaJ IUIAMEHEM
cnuptoBku. HaOmromaiite 3a oOeciiBedMBaHMEM pPAcTBOpa MEIHOTO KyIopoca H
BBIJICJICHUEM MM Ha TMOBEPXHOCTH UMHKA. Ha ocHosanuu pe3yrbmamos
9KCnepumMenma coenaime 6b18600 00 OMHOCUMENbHOU AKMUBHOCTIU MeOU U YUHKA.
B kakux cnyyasx 603modrcHbl peakyuu conell ¢ Memaiiamu?

5-2. B3aumooeiicmeue c wienovamu

Bnecute B oiHy npoOupky 5 kamenb pactBopa xjiopuna xene3a(lll), a Bo BTopyro
— 5 Kamenp pacTBopa xJjopuaa amMmMoHus. Jlo6aBpTe B KaXAyrH U3 MPOOUPOK MO 5
KareJib pacTBOpa THAPOKCHIAa HaTpus. B mepBoM ciiyyae oOparuTe BHUMaHUE HA
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1IBET 00pa3yromerocsi 0cajka, a BO BTOPOM — Ha XapaKTepHBIN 3amax amMmuaka. B
KaKux CyYasx 603MOJACHbI Peakyuu Coaell ¢ pacmeopamu weioveu?
5-3. Bzaumooeiicmeue ¢ kuciomamu

[TomectuTe B mpoOHpPKY HEOOJIBUION KyCOYEK Mela M J100aBbTE 2 MJI COJISIHOU
KUCJIOTHl. BHecuTe B MNpoOUpKYy TropAilyr JyduHy. Jatime o00vsicHeHue
Habaroaemuim aeneHuam. Ha ocnosanuu pesyibmamoe sKkcnepumenma coenatime
861600 00 OMHOCUMENbHOU CUNe U YCIMOUYUBOCMU Y2O0bHOU U COJIAHOU Kuciom. B
KaKUux CIyuasx 803MONCHbI peakyuu coaeti ¢ KUCIomamu?

5-4. Bzaumooeiicmeue c conamu
Bnecure B mpoOupky 5 kamens pactBopa Hutrpata cBuHIa(Il) u mo6aBbTe paBHBIM
o0beM pacTBOpa XpoMmara kanusa. HaOmromaiite BbeIlajieHWe ocaaka. B kakux
CILYUASX BO3MOINCHBL PEAKYUU MeHCOY pACmEOpamu coieii?

Kpurepuu ouenku:

Jomnyck k 1abopaTopHOi padoTe:

[ToaroToBeH MPOEKT OTYETA 110 JTAOOPATOPHOU pabOTE B COOTBETCTBUU C
PEKOMEHJIOBAaHHBIM  1Ia0ioHOM. [T KaXIOoro  OmbITa  MPUBEICHBI
MOJICKYJIIPHBIC YPaBHEHUS TIPOBOAMMBIX XHMHUYCCKHX PEaKIUi, Ha3BaHUS
MPOJYKTOB PEaKIWiA B COOTBETCTBHU C CHCTEMATHYECKOW HOMEHKJIATYPOM.
[ToAroTOBIJICGHBI OTBETHI HA TEOPETUICCKUE BOIIPOCHI.

KpuTtepuu BbICTaBJICHHS OLICHKH 3a OTUYET 110 JJabopaTopHOI padoTe:

«OTau4YHO» — B OTYETE yKa3aHbl: Ha3BaHHWE PaOOThI, JaTa BBITOJHCHHUS
paboThl, 1elb paboThl, HA3BAHMS OIbBITOB; MPABUIBHO 3aMMCAHbl YPABHEHMUS
BCEX XUMHUYECKUX pEaKIMi, YKa3aHbl yCJIOBUS UX TNpoTeKaHus (mpu
HEOOXOJMMOCTH); TPABUJIBLHO HAa3BaHbl MPOJIYKTHI PpEaKIMil; TPaBUIHHO
yKa3aHO, K KaKOMy THITy OTHOCHUTCS KaXJas peakius; KOPPEKTHO OMUCAHBI
SIBJICHUSI, HAOJIIOTaeMble TIPU TPOTEKAHUM KaKIONW M3 XUMUYCCKUX PEaKIIHii;
JaHBI PABUJILHBIC U TTOJTHBIC OTBETHI HA BCE BOMPOCHI (BBIACICHBI KYPCHBOM).

«Xopomo» — OTYET B IIEJIOM COOTBETCTBYET TIPUBEICHHBIM BBIIIE
KpUTEPHUSIM, HO TIPH 3TOM COJCPKUT He Ooyiee TpexX HEAOUYETOB (Hampumep, He
Be3JIe, e ATO HEOOXOIUMO, YKa3aHbl YCIOBHS IPOTEKAHUS PEAKIIUN, WU JaHbI
Ha3BaHMS HE BCEM IPOJIyKTaM PEaKIIMi, WIM JaHbl B IICJIOM MMPABUIbHBIC, HO HE
JOCTaTOYHO ITOJIHBIE OTBETHI HA HEKOTOPHIC BOTIPOCHI).

«YI0BJIETBOPHUTEJIBLHO» — OTUYET B IIEJIOM COOTBETCTBYET NMPHUBEICHHBIM
BBIIIIE KPUTEPUSM, HO MPU ITOM COJIEPKHUT JIO MATU HEIOYETOB, WU K€ OTYET
COJIEP)KUT HE OoJiee ABYX IpyObIX OMMUOOK MPU OTCYTCTBHH HEIOUYETOB.

B ocranpHBIX Ciydyasx BBICTABISETCS OIEHKA «HEYA0BJIETBOPUTEIbHOY.
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