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1. MACHIOPT PABOYEM MPOT'PAMMBbI YYEBHOM JUCITATLIMHBI
1.1 Ob6nacty npuMeHeHus: padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKH
CIIEIIUATTUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHocTH CIIO 18.02.12
TexHoMOrMsI AHATUTHYCCKOTO KOHTPOJISE XHUMHUYECKHX COCAMHECHUH (YpOBEHb IMOATOTOBKHU
0a30Bblif).

Mecto yueOHoii aucuumiaunsl B crpykrype IIIICC3: maremarnuyeckuii u oOmumit
€CTECTBCHHOHAYYHBIN yUCOHBIHN ITUKII.

1.3 Hearu u 3amaum AUCHUIUVIMHBI — TpPeOOBaHUAA K Pe3yJbTAaTaAM OCBOEHUS
JUCHHUILTHHDI

B pe3ynbrate 0cBOSHUS NUCHUILUIMHBI O0yYarONIHIACS T0JKEH YMeTh!

- JIlaBaTh XapaKTEPUCTHKY XMMHUYECKHX DJIEMEHTOB B COOTBETCTBHH C MX IIOJIOKEHHEM B
NEepPUOANYECKON crucTeMe XuMuueckux snemeHToB JI.11. Menneneesa;

- HCTIOJIB30BATh JIA00OPATOPHYIO MOCYAY U 000pyI0BAaHNE;

- HaXOJIUTh MOJIEKYIISIPHYIO OpPMYITy BEILIECTBA;

- IPUMEHSTH Ha IPAKTUKE MpaBuiia 0€301acHOi paboThl B XUMHYECKOH JIabOpaToOpHH;

- IPUMEHSTh OCHOBHBIE 3aKOHBI XUMHH JI PEUIeHHs 3a/1ad B 001acT MpogecCHOHATbHON
NeSITeTbHOCTH;

- MPOBOJUTH KAYECTBEHHBIC PEAKIMU HAa HEOPraHWYECKHE BEIIECTBA M HOHBI, OT/EIbHBIC
KJIACChI OPTaHUYECKUX COSINHEHHIA;

- COCTaBJATh YpaBHEHHUs peEaKUUW, MPOBOJUTH PacyeThl MO XUMHUYECKUM QopMmyiaam u
YPaBHEHHSIM PEAKIINU;

- COCTaBIIATH ANEKTPOHHO-UOHHBIN 0aJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB.

B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI O0yUYaIOIIHICS TOMKEH 3HATHD!

- TUZIPOIIU3 COJIEH, SIIEKTPOJIU3 PACILIABOB U PACTBOPOB (COJIEH U HIEN0Yeil);

- TUCCOLIMAIINIO AJIEKTPOJIUTOB B BOJIHBIX PACTBOPAX, CUIIbHBIC U ClIa0bIe JIEKTPOIIUTHI,

- KJ1accU(PUKALMIO XUMUYECKUX PEAKIUI U 3aKOHOMEPHOCTH UX MPOBEACHHUS;

- o0paTuMble U HEOOpAaTUMBbIE XUMHUYECKHE PEaKIIMH, XUMHYECKOe PaBHOBECHE, CMEIICHHE
XUMHYECKOTI'0 PAaBHOBECHUS IO/ JEHCTBUEM pa3IN4HbIX (DaKTOPOB;

- OOmIIyl0 XapaKTepUCTHKYy XHMHUYECKHUX OJIIEMEHTOB B CBSI3HM C HUX I[IOJIOKEHHEM B
MIEPUOTUYECKON CHCTEME;

- OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, PEAKIIUU HOHHOTO OOMEHa;

- OCHOBHBIE TIOHSTHS ¥ 3aKOHBI XUMUH;

- OCHOBBI JIEKTPOXUMUH;

- IEPUOJHMYECKHM 3aKOH M TNEPHOJUYECKYK0 CHCTEMY XHMMH4YecKux oanemeHToB .M.
MenzeneeBa, 3aKOHOMEPHOCTU U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX COEAMHEHUU 1O
MepuoIaM U TPyIIam;

- TeTJI0BOM 2(PPEeKT XUMUUECKUX PEaAKIHiA, TEPMOXUMUYECKUE YPABHEHHUS;

- TUTBI W CBOWCTBAa XHMHYECKUX CBs3eH (KOBAJIEHTHOW, HWOHHOM, METATTHYECKOM,
BOJIOPOHOM);

- (OpMBbI CYILIECTBOBAHUS XUMHYECKHX DJIEMEHTOB, COBPEMEHHbIE TIPEACTABICHUS O
CTPOEHUH aTOMOB;

- XapaKTEepHbIE XUMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB.



TexHHUK DOJDKEH 001a0aTh OOIMMY KOMIIETEHITUAME, BKIIOYAIOIIUMH B Cce0sI CIIOCOOHOCTD:

OK 1. BeiOupare cmocoObl pemieHus 3amad  NpodecCUOHATBLHON  JIeATebHOCTH,
MPUMEHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 2. OcymiecTBiATh MOKWCK, aHATU3 U UHTEPIPETANI0 HHPOPMAIIMK, HEOOXOIUMON ISt
BBITIOJTHEHMS 32124 MPOPECCHOHATBHON AESITETLHOCTH.

OK 3. IlnmanupoBaTh U peanu30BbIBaTH COOCTBEHHOE MPO(ECCHOHAIbHOE M JUYHOCTHOE
pa3BUTHE.

OK 4. PaGoTtath B KOJUICKTUBE U KOMaH/ie, 3PHEeKTHBHO B3aUMOCHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIUEHTAMH.

OK 5. OcyiecTBisITh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
C Y4ETOM OCOOCHHOCTEH COIMAIIBHOTO M KYJIbTYPHOTO KOHTEKCTA.

OK 7. CopeiicTBOBaTh COXpPAaHEHUIO OKPYKAIOIIEH Cpelbl, PecypcocOEPeKeHHUIO,
3¢ (HEeKTHBHO ACHCTBOBAThH B YPE3BHIYANHBIX CUTYAIIHSIX.

OK 9. Hcnonp3oBaTh HHOOPMAITMOHHBIE TEXHOJIOTHH B IPO()ECCHOHATILHOM IESITEIIbHOCTH.

OK 10. Ilomb3oBaThCsi TpOQecCHOHATBHON IOKYMEHTAIlel Ha TOCYAapCTBEHHOM H
WHOCTPAHHOM SI3bIKAX.

TexHuk nomkeH 067aaaTh NPO(EeCcCHOHAIBHBIMUA KOMIIETCHLUSMH, COOTBETCTBYIOIIUMU
BHJIaM J€ATEIbHOCTH:

IIK 1.1. OuenuBaTth COOTBETCTBHE METOAMKY 3a/la4aM aHaJIA3a 10 JUAla30HY U3MEPSEMBIX
3HAYEHUN U TOYHOCTH.

I1K 1.2 Beibuparb onTuMaabHbIE METO/IbI aHAIH3A.

I1K 1.3. [ToaroraBnuBaTh peareHThl, MaTepHAIIbl U PACTBOPHI, HEOOXOAMMEIE JUIs aHATTN3A.

IIK 1.4. PaGotath ¢ XMMHYECKMMHU BELIECTBAMH U OOOPYIOBAaHUEM C COOJIOACHUEM
OTpAacJIEBBIX HOPM U IKOJIOTHYECKON 0€30I1aCHOCTH.

IIK 2.1. OOcnyxuBaTh M 3KCIIyaTUPOBATh Ja0OpaTOpHOE 00OPYIOBaHHUE, UCTIBITATEIbHOE
000py/iI0BaHUE U CPEACTBA U3MEPEHUS XUMUKO-aHAIUTUYECKUX JTaOOpaTOpHil.

I[IK 2.2. IlpoBoaWTh KayeCTBEHHBIM M KOJMYECTBEHHBIM aHaIU3 HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB XMMUYECKUMHU M (PU3UKO-XMMUYECKHUMHU METO/IaMHU.

1K 2.3 [IpoBOANUTE METPOIOTUYECKYIO 00pPa0OTKY pe3ybTaTOB aHAIU30B.

[IK 3.1. [InanupoBaTh M OpPraHU30BBIBATH PadOTy B COOTBETCTBUU CO CTaHJAApTaMU
OPENpUATHS, MEXIYHAPOAHBIMU CTAHJAPTaAMH U IPYTUM TPeOOBaHUSIMH.

[1K 3.2 OpranuzoBsiBaTh 0€30MacHBIEC YCIOBUSI MPOIECCOB U MPOU3BOJICTBA.

IIK 3.3. AHanu3upoBaTh IMPOU3BOJACTBEHHYIO AESTEIbHOCTh J1TAOOPAaTOPHUM M OLIEHHWBATh
HKOHOMUYECKYIO 3(PPEKTUBHOCTH PaOOTHI.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

Buna yueOHoii padoThl O0bem yacon
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 136
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 112
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 62
JabopaTopHbBIC PAOOTHI 50

MPAKTUYICCKHUC 3aHATHUSA -

KOHTpOJIbHast paboTa -

KYPCOBOH MPOEKT -

CamocTtosiTeibHas padoTra o0yuyawuerocs (Bcero) 16
B TOM YHCJIE:

NOJTrOTOBKA pedepara 16
Koncyabranumn 2
IIpome:xyTOUHAsI ATTEeCTALMSA 6

IIpomeskyTouHasi arTecTanus: B popme sK3aMeHa.




2.1 TemaTuyeckuii MJIaH U coJiep:KaHue YueOHOMH TucuuiuIinabl O01asi 1 HeOPpraHu4vecKast XuMmsi

Ne HaumeHnoBaHue 3aHATHIA, 1a0opaTOpHbIE H KounuectBo yacos TpebGoBanue K pe3yjbTaTam OcBauB | Ypose
3aHs NPaKTHYECKHE 3aHATHUS, CAMOCTOATEIbHAasA padoTa OCBOEHMSI TUCUUIIMHBI aemble Hb
TUSA o0yuarwuuxcst Z Z =) 3JIeMeH | OCBoOe
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Pazjen 1 TeopeTruueckne 0CHOBbI XUMHU 56 22JIP
Tema 1.1 OcCHOBHBIE IOHATHS U 3AKOHbI XMMHUH 6
1 OcHoOBHBIE OHATHS XUMHH. VI3MepeHune BemecTna. 2 3HATb: OCHOBHBIE MOHSATHS ¥ 3aKOHbI XMMUH. OK 1
2 3aKOHBI XUMHUH. 2 YMeTb: HaXomuUTh MOICKYISpHYIO (opMmymy 1,2,35,7
3 P 2 BCHICCTBA; NPHUMCHATH OCHOBHBIC 3dKOHbBI XMMUHU 9 10
CLICHHUE 3a/1a4. JUIs pelieHus 3a1a4y B obmacT !
HpO(i)eCCI/IOHaHBHOI\/’I ACATCIbHOCTH; IIPOBOAWUTH
pacyeThl 10 XUMHUYECCKUM (bopMynaM u
YPaBHCHUAM pCAKIINUHU.
Tema 1.2 OcHOBHBIE KJIacChl HEOPTAHMYECKUX COeJUHEHU I 10 6JIP
4 Oxcuapl. OCHOBaHHSL. 2 3nare:  Kiaccngukammo,  Homenknmarypy, | OK 1-5, 1
5 KI/IC.HOTI)I. CO.TH/I. 2 XapaKTCpHbIC XUMHNYECKUEC CBOHUCTBa 7,9’10
HCOPraHN4YCCKNX BCHICCTB PA3JIMYHBIX KJIACCOB.
6,7,8 ﬂa6opamo;zﬁa;z paboma Ne I Kiaccel HEOpraHMYECKHX 6 6JIP VMeTh: HCTIONB30BATS JTABGOPATOPHYIO TOCYLY 1 IK
COCIMHCHUU. 000pyI0BaHNE; IPUMEHATH Ha IIPAKTHKE IPaBHIIA 1.1-14,
Oe3omacHoit paboTEI B xummaeckoit | 2.1-2.3,
naboparopuu; IPOBOJIUTH KauecTBeHHble | 3.1-3.3
pCaku Ha HCOPraHMYCCKUE BCIICCTBA U HWOHBI,
OTACJIBHBIC KJIACChl OPTaHUYECKUX Coe}Z[I/IHeHI/Iﬁ;
COCTaBJITb yPaBHEHHUs peakUuii, IPOBOIUTH
pacueTsl 1O  XMMHYEeCKHM  (QopMyIaM H
YpaBHEHUSIM peaKkiuu.
Tema 1.3 Ilepuoanuecknii 3aKOH U MEPHOJANYECKAS] CHCTEMA 4
37eMeHTOB. CTpoeHue aToma
9 [lepuoanueckuit 3akOH M TEpUOAMYECKAsT CHUCTEMa 2 3HaTh: OONIyI0 XapakTEPUCTHKY XHMHYECKUX OK 1
JIEMEHTOB HH MeHHeHeeBa. 3JICMEHTOB B“ CBA3UM C HX HOJ'IO)KCHE/ICM B 1,2’3,5’7
o NEPUOANICCKON CUCTEME; NEPHUOJINYCCKUN 3aKOH
10 Crpoenue atoma. [lepnoinyHOCTh B UI3MEHEHUH CBOMCTB 2 9,10

)48 TNEPUOANICCKYIO CUCTEMY XUMHYCCKUX




XHUMHUYCCKUX JJIEMEHTOB U UX COGHHHGHHﬁ.

anemenToB JI.JMI. MenpaeneeBa, 3aKOHOMEPHOCTH
W3MEHEHUS XUMHUYECKUX CBOUCTB 3JIEMEHTOB U UX
COCIMHCHUI MO MepuojaM M rpymnmaM; (HopMbI
CYyIIECTBOBAHMUS XUMHUYECKUX JJIEMEHTOB,
COBpEMEHHBIC  MPEACTABICHUSA O CTPOCHHU
aTOMOB.

YMerb: IaBaTh XapaKTEPUCTHKY XHUMHUYECKUX
9JIEMEHTOB B COOTBETCTBHH C HX ITOJIO)KCHHEM B
MIEPUOTNICCKON CHCTEME XUMHUIECKHX IIEMEHTOB
JI.. Menneneena.

Tema 1.4 Xumuueckasi cBsizb. CTpoeHue BellecTBa 4
11 Tunbsl XUMUYECKOUN CBSI3U. 2 3HaTh: TUNBI M CBOWCTBA XUMHUYECKHX CBS3CH OK
12 CTpOGHI/Ie BEIIECTRA. 2 (KOBEU'ICHTHS)I/I, HOHHOMU, MCTAJINIMYCCKOMU, 1,2’3,5’7
BOJIOPOJTHON). 910
YMmers: ONPCALCIIATL THII XHMHYECKOH CBSI3U B !
Ppa3JIMIHbIX COCIUHCHUAX, paccUUThIBATh
CTCIICHU OKHUCJIICHUA aToOMOB 3JICMCHTOB,
COCTAaBIISATh CTPYKTYpHBIE (bopMyIbr
MOJIEKYJISIPHBIX COCTUHEHUIA.
Tema 1.5 OkucaNTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMH 10 4J1P
13 H3MeHeHNEe CBOWCTB DJJIEMEHTOB B 3aBUCHMOCTH OT 2 3HaTh: OJEKTPOIM3 paciuiaBoB u  pactBopoB | QK 1-5,
CTPOGHHS X aTOMOB. (coneit u meIovei); KJaccu(UKAIIIO 7,9,10
14 Knaccudukanus KUCIIMTEIbHO-BOCCTAHOBUTEIILHBIX 2 XHMHECKIX PEAKUMH U 3aKOHOMEPHOCTH X [IK
ce o I 0 ¢ c 0-BOCC 0 C MNPOBEACHUA; OKUCIHUTCIIBHO-BOCCTAHOBUTCIILHBIC
peakiuii. OCHOBHBIE OKHCIUTEIN U BOCCTAHOBUTEIIH. PEAKIIHH; OCHOBBI SITEKTPOXHMHH. 1.1-1.4,
15 DNEeKTpPOoiIn3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIN 2 VMerTb: ncronb3oBath madoparopryio mocyay u | 2.1-2.3,
IPOIIECC. obopynoBaHue; MPUMEHITh Ha TpakTuke npasuna | 3.1-3.3
O6e3omacHOi a00ThI B XUMUYECKON
16,17 | Jlabopamopnaa  paboma Ne 2 OKHUCIMTENbHO- 4 4JIP P N
nabopaTopum; COCTABISATH 3JIEKTPOHHO-UOHHBIHM
BOCCTaHOBHUTEJIBHBIC peaKHHH Oaianc OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
MPOLIECCOB.
Tema 1.6 XumMuueckasi KHHETMKA H PaBHOBeCHe XMMHYECKHX 8 4J1P
npoueccoB. OCHOBBI TEPMOXHUMHHU
18 CxkopocTb XHUMHYCSCKHUX peakiuii. Xumuueckoe 2 3Harb: kiaccupukanuio xumuueckux peakuni u | QK 1-5,
paBHOBeCHE 3aKOHOMEPHOCTH UX IPOBEACHUS; OOpaTHMBIE H 7.9.10
. 1 1
o HeO6paTI/IMBIe XUMHNYCCKUEC peakuu,
19 DHepreTuKa XUMUYECKUX PEaKIUi. 2 HMHUYECKOG paBHoBeCHe, S IIK
20,21 | Jlabopamopnas paboma Ne 3 XumMudecKass KHHETHKA. 4 4JIP xummaeckoro  pasmopecus  mon  neiicreuem | 1-1-1.4,
pasnmunBX  dakTopos;  Terwiosoit  sdbdexr | 2.1-2.3,
XUMHUYCCKHUX peaKHHﬁ, TEPMOXUMHUYCCKUC




YpaBHEHUS.
YMeTh: HCHONB30BaTh J1a00PaTOPHYIO MOCYly H
000opyioBaHue; MPUMEHSTH Ha NPaKTUKE TpaBHia

3.1-3.3

Oe3omacHoit paboThl B XAMHAYIECKOI
naboparopuu; MIPOBOUTD pacyersl o
ONPENEIICHUI0 CKOPOCTH XHUMHUYECKHUX pEeakLuH,
KOHCTAHTHI paBHOBECHS, Ha CMCUICHHUC
XHUMHUYCCKOTI'O paBHOBECHS, Ha HaX0XJICHUC
TEIUIOBBIX A((HEKTOB XMMUIESCKUX PEAKITHH.
Tema 1.7 PacTBOpbI. DJIEKTPOIUTHYECKAS TUCCONUALIHSA 14 8JIP
22 PactBopsl. KoHIleHTpanusi pacTBOPOB. 2 3uare:  rugponus  comeii,  auccoumanuioo | QK 1-5,
23 DICKTPOIUTHYCCKAST TUCCOIMAIUA. DJICKTPOIUTHl | 2 SJICKTPOJIMTOB B BOJHBIX pAaCTBOpax, CWIBHBIC W | 7 g 1()
M ci1a0Opl1e QJICKTPOJIUTBI; peaKIIM HOHHOT'O oOMeHa. HK
HCOJICKTPOJIUTBI. VICXaHHU3M ,Z[I/ICCO}[I/I@.L[I/II/I. YMeTh: UCTIONB30BaTh JIAOOPATOPHYIO TOCYAY H
24 Honneie peakuuu. ['maponns conei. 2 000pynOBaHNe; IPUMCHATH Ha TIPAKTHKE TPaBHIIA 1.1-1.4,
25,26 | Jlabopamopnas  paboma MNe 4  TlpuroroBienue 4 4JIP Gesomachoii  paGoter B xummueckoii | 2.1-2.3,
PacTBOpOB. nmabopaTopuu; COCTAaBJIATH ypaBHenus | 3,1-3.3
ncconuanuu 3JICKTPOJIHUTOB U HOHHBIX pC€akK PII>'I,
27,28 | Jlabopamopnas paboma Ne 5 Peakium B pacTBopax 4 4JIP AMCCOUHAN P peaxtt
TMOJHBIE W COKpAIICHHBIE MOHHO-MOJICKYJIAPHBIC
SJICKTPOJIUTOB, ~ WIYyWME O  KOHLA.  AMQOJIHTEI. ypaBHEHHs THAPOJIU3a COJIEH; PAacCUUTHIBATH
I'mpponus conen. KOHIIEHTPAIUIO PACTBOPOB..
Pasznea 2 Xumusa HeMeTaLIOB 26 16JIP
Tema 2.2 O0masi XapaKTepUCTHKA HEMETAJIOB 2
29 OO6muit 0630p HemetamioB. [lonoxkeHne HeMETalIOB B 2 3HaTh: OOUIyI0 XapakTEPUCTHKY XUMHYECKUX OK
HepHOHHHGCKOﬁ cHUCTEME DJICMEHTOB B CBsA3M C HUX IIOJIOKCHUEM B 1 2 3 5 7
MEPUOTUYCCKON  CHUCTEME;  3aKOHOMEPHOCTH '9’ 1'0’
]

W3MEHEHUS XUMHYECKHX CBOMCTB DJIEMEHTOB U X
COEIMHEHUI MO mepuojaMm W rpymmnam; (HopMsl
CYIIECTBOBAHUS XUMHYECKUX 3JIEMEHTOB,
COBPEMEHHBIE  MPEICTaBICHHS O CTPOCHUH
aTOMOB; XapaKTepHbIE XHMHYECKHE CBOMCTBa
HEOPTraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB;
o01ue CBOHCTBAa HEMETAIIIIOB.

YMerTb: fAaBaTh XapaKTEPUCTHKY XUMHUECKUX
DJICMCHTOB B COOTBCTCTBHH C HX IIOJIOXKCHHEM B
nepnozmqecxoﬁ CHCTEMEC XUMHUUYCCKHUX JJICMCHTOB
M. MenneneeBa; COCTaBIATh  YpaBHEHHUS
peakunﬁ, IpOBOAWUTL PACYETHI IO XUMHUYCCKHUM
dbopMyliaM U YpaBHEHHSIM PEaKIIMU; COCTABIITH
ICKTPOHHO-MOHHBII  0allaHC  OKHCIHMTENHHO-




BOCCTAaHOBHUTCIIBHBIX IMPOILECCOB.

Tema 2.2 p-3s1emenThl VI rpynnbl nepuoanveckoi cucTemMbl 6 4J1P
30 l"anoreHsl U UX COCAUHEHMUS. 2 3uarb: 00uyr0 XapakTepucTHKy Xxumudeckux | QK 1-5, 1
DJICMECHTOB BU CBA3M C HX TIIOJOXCHHEM B 7,9’10
31,32 | Jlabopamopnas paboma Ne 6 Ilomydenue xiopa, 4 4JIP 3211\34 ﬁsgzchggmegg;iexz’ﬁcmggizxrfg :ZICPTII; IK
M3y4eHUE €ro CBOWCTB M €ro coeauHeHuid. M3yueHue coeqmmenmii mo mepuomam u rpyrmmam; dopmsi | 1-1-1.4,
CBOWCTB iHoma u Opoma. KadecTBeHHBIE peakIWHu Ha CYIIECTBOBaHMS  XHMHuecknX  siementos, | 2.1-2.3,
XJIOPHUBI, I/IOI[I/II[BII/I6pOMI/II[bI. COBpEMEHHbIE  MpeACTaBlieHHs o crpoeHuu | 3.1-3.3

aTOMOB; XapaKTepHble XUMHUYECKHE CBOWCTBA
HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;
o6mryro XapaKTePUCTUKY TaJIOTeHOB:
9JIEKTPOHHOE CTPOCHHE aTOMOB, BAJIEHTHOCTh U
CTETICHU OKHCIICHUS B COSAMHCHIX, (U3NICCKHE
U XAMHYECKHE CBOWCTBA, CIIOCOOBI TONYyYCHUS,
BOJOPOJHBIE COEOUHEHMSI TallOT€HOB,  COJIU
raJloréHOBOJIOPOIHBIX KHCJIOT, KpaTKyIo
XapaKTePUCTUKY  KHUCIOPOAHBIX  COEOUHEHUM
raJIoreHOB, NPHUMEHEHHWE TaJIOreHOB M  HX
COEMHEHU M.

Ymerb: naBaThb XapaKTEPUCTUKY XHUMUYECKUX
9JIEMEHTOB B COOTBETCTBUM C HMX IOJIO)KCHHEM B
nepnonnquKoﬁ CHUCTEME XUMHNUYCCKUX 3JIEMCHTOB
JI.1. MeHnpaeneeBa; UCIOIb30BaTh J1a00OPATOPHYIO
mocyny W o0OOpyIOBaHWE, NPUMCHITH Ha
MpaKkTHKe TMpaBHia Oe3omacHOW paboTHl B
XUMUYECKON nabopaTopum; MPUMEHSITh
OCHOBHBIE 3aKOHBl XMMHH JJIsl pEelIeHUs 3a7ad B
oOmactd  mpodecCHOHABHOW  JEeSITEIbHOCTH;
MIPOBOJUTD KayeCTBEHHbIE peakuuu Ha
HEOPraHM4YCCKHUE BCIIECTBA W HOHBI, OTIACIIHHBIC
KJIACChl OPTaHWYECKUX COCTUHEHHH; COCTaBISAThH
YPaBHEHMsI DPEAKLUI, NPOBOAUTH PACUETHI IO
XUMHAYECKHM (popMyJiaM U ypaBHEHHSM PEaKIINH;
COCTaBIIAITh AIEKTPOHHO-UOHHBII Gayanc
OKHCJIMTEITLHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.
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Tema

2.3 p-ajemenTsl VI rpynnel nepuogndecKoi CHCTEMBI

[op}

4J1P

33

OOmas xapakTtepuctuka siemeHToB VI A rpymnmsl
nepuoandeckoil cuctemsl. Cepa U ee COeTMHEHHUS.

34,35

Jlabopamopnas paboma Ne 7 CBolicTBa cepel U €€
COEIMHEHUN CO CTEHEHBI0 OKUCIEeHU -2, 4, 6.

4JIP

3HaTh: OOIIyI0 XapaKTepUCTHKY XHUMHYECKUX
JIIEMEHTOB B CBS3M C WX TIOJOXEHHEM B
MEPUOTUIECKOM  CHCTeMe;  3aKOHOMEPHOCTH
W3MEHECHUSI XUMUIECKUX CBOMCTB 3JIEMEHTOB U MIX
COCIMHCHUI MO MepHoAaM M rpymmam; (opMbI
CyIIECTBOBAHUS XUMHYCCKHIX 3JICMEHTOB,
COBPEMCHHBIC  MPEACTABICHUA O  CTPOCHUU
aTOMOB; XapaKTCpHBIC XHUMHUUYCCKHUEC CBOMCTBa
HEOPTaHMYECKUX BEUICCTB PA3IMYHBIX KIJIACCOB;
O0IIyr0 XapakTepUCTUKY KHCIOPOAa M CEpHI:
3JIEKTPOHHOE CTPOCHHE aTOMOB, BaJCHTHOCTh W
CTCIICHU OKHUCJICHUS B COCIUHCHMUAX,
AUIOTPOIHBIC BUAOM3MEHEHUS, (U3NUCCKUE U
XIUMHYECKHE CBOMCTBA, CIIOCOOBI MOJYYCHHS,
npuMeHeHne cepbl u ee coeamHeHmin (HpS, SO,
SOz, H,SO,4 1 ee comn).

YMerTh: IaBaTh XapaKTEPHUCTHKY XHUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHHU C HMX IOJOXCHHUEM B
HepHOI[H‘-IeCKOﬁ CHUCTEME XUMHNUYCCKUX 3JICMCHTOB
JI.1. MenneneeBa; UCIOIb30BATh JIAOOPATOPHYIO
mocyny W 00OOpyIOBaHHE, NPUMEHIThH Ha
MpaKTUKe TMpaBuia Oe3omacHON paboOThl B
XMMHUUYECKON nabopaTopuu; MIPUMEHATH
OCHOBHBIC 3aKOHBI XMMHU JJId PCUHICHUA 3aJia4 B
obOmacti  mpodeccHOHABHOW  JeSTEeIbHOCTH;
TIPOBOTUTH KaueCTBEHHBIE peaxuu Ha
HEOPTaHMYECKUE BEIISCTBA M HOHBI, OTICIBHBIC
KJIACCHl OPTraHMYECKUX COCTUHCHHUH; COCTaBIATH
YpaBHEHHS pEaKIUii, IPOBOAWUTH pPacyeThl IO
XMMHUYECKUM (popMysiaM U ypaBHEHHSAM PEaKIHH;
COCTaBJISATh 3JIEKTPOHHO-HOHHBIT OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.

OK 1-5,
7,9,10
IK
1.1-1.4,
2.1-2.3,
3.1-3.3

Tema

2.4 p-31emMeHTHI V rpynnel NepHOIMYECKOH CHCTEMBbI

4J1P

36

OOmiass xapakTepucTuka »3jieMeHToB V A rpymnmsl
NIEPUOJNYECKON CUCTEMBI. A30T U €r0 COSUHEHMS.

37,38

Jlabopamopnas paboma Ne 8 CBOWCTBa COCJIMHEHUI
azoTa u ocdopa.

4JIP

3HaTh: OOIIyI0 XapakTEPUCTHKY XHMHUYECKHX
JJIEMEHTOB B CBSI3M C HX TOJOXEHUEM B
HNEPUOJUYECKOM  CHUCTEME;  3aKOHOMEPHOCTHU
N3MEHEHHS] XUMHYECKUX CBOIMCTB 2JIEMEHTOB U UX
COEIMHEHUH MO mepuojaM MW rpymnmnamM; (OpMEI
CyIIIECTBOBAHHUS XUMHYIECKHIX 3JIEMEHTOB,

OK 1-5,
7,9,10
IK
1.1-1.4,
2.1-2.3,
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COBPEMCHHBIC  MPEACTABICHUA O  CTPOCHHU
aTOMOB; XapaKTCpHBIC XHUMHUUYCCKUEC CBOICTBa
HEOPTaHMYECKUX BEUICCTB PA3IMYHBIX KIJIACCOB;
OOy XapaKTepUCTUKY dJieMeHTOB V A
TPYNIBL:  3JICKTPOHHOE  CTPOCHHE  aTOMOB,
BAJCHTHOCTh W  CTCNIEHH  OKHUCICHHS B
COCOUHEHUSAX, (U3NYeCKHe W  XHMHYECKHe
CBOWCTBa, CHOCOOBI TOJYYCHHUS, IPHMEHEHHE
azota u ero coemuHeHnit (NHj, comm ammoHws,
KuciopoaHsle coenuHeHus asora, HNO; u ee
COoJIN).

YMeTb: naBaTh XapaKTEPUCTUKY XUMHUYECKHX
3JIEMEHTOB B COOTBETCTBHHU C HMX IMOJIOXKCHHUEM B
nepﬂonnquKoﬁ CHUCTEME XUMHNUYCCKUX 3JICMCHTOB
JI.1. MeHnpaeneeBa; UCIONb30BATh JTAOOPATOPHYIO
mocyny W 00OOpyIOBaHWE, NPUMCHITH Ha
MpaKkTHKE TMpaBWia 0Oe3omacHoi paboOTHl B
XUMHYECKOH nabopaTopuu; TIPUMEHSTh
OCHOBHBIC 3aKOHBI XMMHU [UIS PEIICHUs 33734 B
obmacti  mpodeccHOHABHOW  JESTEIhHOCTH;
TIPOBOTUTH KaueCTBEHHBIC peaxmun Ha
HEOPTaHMYECKUE BEIIECTBA M HOHBI, OTICIBHBIC
KJIACCHl OPTraHMYECKUX COCTUHCHHUH; COCTaBIATH
YPaBHEHUsI DPEAKLUI, IPOBOAUTH PACUETHI IO
XMMHUYECKUM (popMysiaM U ypaBHEHHSM PEaKIIUH;
COCTaBJISATH 3JIEKTPOHHO-HOHHBIT OanaHc
OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX IPOIIECCOB.

3.1-3.3

Tema 2.4 p-3sieMenThI |V rpynnsl nepuoguyeckoii cucreMsl 6 4J1P
39 OOmast xapakTtepuctuka »siemeHToB |V A rpymnmsr 2 3nare: oOmyro xapakTepucTuky xummaeckux | OK 1-5, 1
NEPUOINYECKON CUCTEMBI. YTIIEpoA M KPEeMHUH U HX IICMCHTOB B CBASH € MX  IOIOKCHHEM B | 7 Q10
NEPUOANICCKON CUCTEME, 3aKOHOMEPHOCTHU
COCUHEHHS. o IIK
» » U3MCHCHUS XUMHNYCCKHUX CBOUCTB JJICMCHTOB U UX
40,41 | Jlabopamopuas paboma Ne 9 CBoicTBa COEIMHEHHIA 4 4]IP coeqmuenmii o mepuomam u rpyrmmam; dopmsr | 1-1-1.4,
yriaepoaa 1 KpEMHUA. CYIIECTBOBaHUS XUMHUYCCKUX JJIEMEHTOB, 2.1-2.3,
COBpEMEHHbIE  TMpejcTaBiieHus o crpoeHuu | 3.1-3.3

aTOMOB; XapaKTepHBIE XWMHUYECKHE CBOICTBa
HEOPTaHMYECKUX BEUIECTB PA3IMIHBIX KIJIACCOB;
O0mIyr0o XapaKTepHUCTHKY yTriepojia W KPEeMHHSA:
JIEKTPOHHOE CTPOCHUE aTOMOB, BAaJICHTHOCTb H
CTENEHU OKHUCIICHHS B COEJIHEHUSIX,
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PaclpoCTPaHEHHOCTh B MPUPOJE U aJIIOTPOIHS,
¢du3nyeckne M XUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJYYSHHs], TIPUMEHEHHE yIiiepoja U KPEMHHUS U
UX COCOMHEHWH (KHUCIIOPOAHBIE COEAWHEHUS,
YTOJbHAS ¥ KPEMHHEBAsI KUCJIOTHI ¥ UX COJIN).
YMerb: naBaThb XapaKTEPHCTHKY XHMHUYECKHX
3JIEMEHTOB B COOTBETCTBUH C HMX IIOJIOKCHHEM B
MEPHOANIECKON CHCTEME XMMHUYECKHIX SIEMEHTOB
J.W1. MenneneeBa; HCIOIB30BATE JTAOOPATOPHYIO
nocynly U o0opyloBaHHME; NPHUMEHATh Ha
MpaKkTUKE TMpaBWia Oe3omacHoi paboOThl B
XMMHUYECKON naboparopuu; MIPUMEHATH
OCHOBHBIC 3aKOHBI XMMHU JJId PCUICHUA 3ala4 B
obmacti  mpogecCHOHANBHOW  AEATEIBHOCTH;
IMPOBOAUTH KAa4YCCTBCHHBIC pcakuuun Ha
HEOPraHMYECKHE BEIECTBA M HOHBI, OTJCIbHbIC
KJIaCChl OPTraHWYECKUX COEAMHEHWUH; COCTaBISATH
YpaBHEHHs PEAKNHUil, MPOBOAWTH PACUCTHI IO
XUMHUYECKIM (HOpMyNiaM M YpaBHEHUSIM PEaKLINH;
COCTaBIIATh 3JIEKTPOHHO-MOHHBIN Gamanc
OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB.

Camocmosmenvuas paboma 06y4aouuxcsi: 6CP
Pedepar — Hemerasmisl.
Pa3nea 3 Xumusi MeTanioB 30 12J1P
Tema 3.1 O0mas XapaKTepuCcTHKA METAJJIOB 4
42,43 | OOmwue cBoiicTBa MeTaiuioB. Kopposwusi MeTamios. 4 3nare: OOLIyI0 XapaKTEPHCTHKY XHMHYCCKHX OK 1
JJICMEHTOB B CBA3M C HX IIOJOXKCHUEM B 1 2 3 5 7
o 13y,
NEPUOANICCKON CUCTEME, 3aKOHOMEPHOCTHU 9 10
El

U3MEHEHUS] XUMUUYECKUX CBOWCTB JIEMEHTOB U UX
COEIMHEHUH Mo mepuojaM M rpymmam; (GopMsl
CYILLIECTBOBaHUS XUMHUYECKUX 3JIEMEHTOB,
COBPEMEHHbIE  IPEICTABICHUA O CTPOCHUU
aTOMOB; XapaKTepHblE XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,;
o0mue cBoiicTBa METAIOB: IIOJOXKEHHE B
HNEPUOUUECKON CUCTEME, MeTallIndecKas CBS3b,
KPUCTAJTINYECKOE CTpOEHUE METaJlIOoB,
NEKTPOXUMUUEKHI psAJ] HANPSDKEHUH METallloB,
HaxoXJeHHe B TNpupone, ¢HU3MYECKHE W
XMMUYECKHE CBOMCTBA, CIUIaBbl, KOPPO3HUs
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METaJJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
YMerTb: fAaBaTh XapaKTEPUCTUKY XUMHUECKUX
3JIEMEHTOB B COOTBETCTBHU C MX IMOJOXKEHHUEM B
MEPHOANIECKON CHCTEME XMMHUYECKHX 3IIEMEHTOB
M. MenngeneeBa; COCTaBIATh  ypaBHEHHUS
peaKIuii, TPOBOIUTH PACUETHl IO XUMHIECCKUM
dopMynaM U ypaBHEHHSIM PEAKLUH; COCTABISATH
3JICKTPOHHO-MOHHBIN ~ 0alaHC  OKUCIHUTENHHO-
BOCCTaHOBHTEIHHBIX ITPOIIECCOB.
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Tema

3.2 s-31eMeHTHI | rpynnbl nmepuoguYecKOM CHCTEMBI

3JJEMCHTOB

44

Illeno4ynbIe METAIBI.

3HaTh: OOIIYI0 XapaKTCPUCTHKY XUMHUYCCKUX
SJIEMEHTOB B CBSI3M C HX IIOJO0KEHHEM B
MEePUOIUYECKONH  CHCTEME; 3aKOHOMEPHOCTH
M3MEHEHUS XUMHUYECKUX CBOMCTB DJIEMEHTOB U UX
COCQMHEHUH IO IepuojaM M Tpymmam; (OpMBI
CYILIECTBOBaHUS XUMHYCCKHUX 3JICMEHTOB,
COBPEMEHHBIE  NPEICTABIECHHUS O  CTPOCHUU
aTOMOB; XapaKTepHblE XUMHUYECKHE CBOWCTBA
HEOpPraHMYECKHUX BEUIECTB Pa3JIMYHBIX KJIACCOB;
LIEJIOYHbIE METAJUIBL: 3JEKTPOHHOE CTPOECHUE,
pPacpoCTPaHCHHOCTh B NPUPOAC, (PU3UUCCKUE H
XUMHUUYECKHE CBOMCTBA, TIOJy4YeHHe, MPUMEHEHNE,
Ba)KHEHIIINE COeTUHEHUS.

YMeTb: aaBaTh XapaKTEPUCTHUKY XUMHUYECKHX
SJIEMEHTOB B COOTBETCTBHUH C MX IOJIOKEHHEM B
MEPUOINYECKON CUCTEME XUMHUYECKHIX AJIEMEHTOB
M. MenneneeBa; COCTaBIsATh  ypaBHEHHUS
peakuui, OpPOBOAMUTH PACUYETHl MO XMUMHYECKUM
dopMynaM W ypaBHCHHSM PEaKIHUH; COCTABIIATH
AJIEKTPOHHO-MOHHBIN ~ OalaHC  OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX MPOLIECCOB.

OK
1,2,3,5,7
9,10

Tema

3.3 s-3aementsl |l rpynnel nepuoanyeckoii cucTemMbl

3JICMCHTOB

45

IIlemouHo3eMenbHbIe MeTaUIbl. JKEeCTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHEHUsl.

3HaTh: OOIIyI0 XapaKTEPHCTHKY XHMHUYECKHX
JJIEMEHTOB B CBSI3M € KX TOJOXEHUEM B
HNEPUOANYECKON  CHUCTEME;  3aKOHOMEPHOCTH
HN3MEHEHUSI XUMHUYECKUX CBOMCTB 3JIEMEHTOB U MX
COEIMHEHUH Mo mepuojaM M rpymmam; (GopMsl
CyIIECTBOBAHHUS XUMHYECKHIX 3JIEMEHTOB,
COBPEMEHHBIE  MPEACTABICHHUS O CTPOCHUU
aTOMOB; XapakKTepHbIE XHMHYECKHE CBOMCTBA
HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB;
HIETIOYHO3EMENIbHBIE  METANIbl:  JJIEKTPOHHOE
CTpPOEHUE, pPACIPOCTPAHEHHOCTb B IPHUPOJE,
¢dusnyeckne u XUMHUYECKHE CBOWCTBA,
HOJy4€eHUE, IpUMEHEHUE, BaXKHEHIINE
COEIIMHEHUS; >KECTKOCTh BOJBI M CIOCOOBI ee
YCTpaHEHHsI.

OK
1,2,3,5,7
9,10
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YMerTb: fAaBaTh XapaKTEPUCTUKY XUMHUECKUX
3JIEMEHTOB B COOTBETCTBHU C MX IMOJOXKEHHUEM B
HNEePUOIUIECKON CUCTEME XUMUYECKHX 3JIEMEHTOB
M. MenngeneeBa; COCTaBIATh ypaBHEHHUS
peaKIuif, TPOBOIUTE PACUETH IO XUMHIECCKUM
dbopMynaM U ypaBHEHHSIM PEAKLUH; COCTABISATH
JJICKTPOHHO-MOHHBIN  0alaHC  OKUCIMTENHHO-
BOCCTaHOBHTEIBHBIX ITPOIIECCOB.

Tema 3.4 p-snementsr |l m IV rpynn nepuoamueckoi 8 4J1P
CHCTEMBI JIEMEHTOB
46 AJUTIOMUHUN. 2 3uarh: 00myi0 xapaktepucTHKy xumudeckux | QK 1-5, 1
47 OHOBO U CBHUHEI] 2 OJICMCHTOB B CBA3HM C HX IIOJOXCHHUEM B 7 9 10
. v H H
< < NEPUOANICCKON CUCTEMC, 3dKOHOMCPHOCTHU
48,49 | Jlabopamopuas paboma Ne 10 CBOWCTBa COCIMHCHHIA 4 4JIP HAMEHEHIS XIMIUCCKIX CBOHCTE SIeMCHTOB 1 HX IIK
meTanos I-1V rpymi riaBHbeIX MOATpyIIL coeuHenuit mo mepuogam u rpymmam; dopmst | +1-1.4,
CYIIECTBOBAHUA XUMHNYECCKUX 3JICMCHTOB, 2 . 1'2 . 3 y
COBPEMEHHBbIE  IIpEACTaBJeHUs O crpoeHuu | 3,1-3.3

ATOMOB; XapaKTCPHBIC XHUMUYCCKUC CBOMCTBa
HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

p-amementer Il mw IV Tpymn mnepuommueckoit
CHCTEMBl DIEMCHTOB (QJIOMHHUWH, CBHHELN H
0JIOBO): 3NIEKTPOHHOE CTpOCHHE,

pacmpoCTpaHEeHHOCTh B TpUpOAe, (U3UUECKUE H
XUMHYECKIE CBOMCTBA, aM(OTEPHOCTh OKCHIOB H
TUAPOKCHUIOB, TIOJIYUCHHUE, MMPUMEHCHUC,
Ba)KHEMILINE COEUHEHUS.

Ymerb: naBaThb XapaKTEPUCTUKY XHUMUYECKUX
9JIEMEHTOB B COOTBETCTBUM C HMX IOJIOXKCHHEM B
HGpPIOI[H‘IECKOIZ CHUCTEME XUMHNUYCCKUX 3JIEMCHTOB
JI.1. MeHnpaeneeBa; UCIOIb30BaTh J1aOOPATOPHYIO
mocyny W o0OOpyIoOBaHWE, NPUMCHITH Ha
MpaKkTHKe TMpaBHia Oe3omacHoW paboTel B
XUMHUYECKON na0opaTOpHH; MPUMEHSTh
OCHOBHbIE 3aKOHBI XMMHHM JJIsl pElIeHUs 3a7a4d B
oOnactd  mpodecCHOHABHOW  JeSITEIbHOCTH;
MIPOBOJUTD KayeCTBEHHbIE peakuuu Ha
HEOPraHU4YCCKHUE BCIIECTBA W HOHBI, OTJACIIHHBIC
KJIACChl OPTaHWYECKUX COCTUHEHHH; COCTaBISAThH
YPaBHEHMsI DPEAKLUI, NPOBOAUTH PACUETHI IO
XMUMHUYECKHM (popMyJiaM U ypaBHEHHSIM PEAKIIHH;
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COCTaBJIATH BHCKTpOHHO-I/IOHHLIﬁ OanmaHC
OKUCJIUTCIIbHO-BOCCTAHOBUTCJILHBIX IMTPOLIECCOB.
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Tema 3.5 d-saementsr I, I, VI, VI u VIII rpynn 14 8JIP
NEePHOIUYECKOI CHCTEMBI 2JIEMEHTOB
50 d-smementsr | uw |l rpynm mepuoaudeckoil CHCTEMBI 2 3uarb: obuyro xapakrepucTuky xummdeckux | QK 1-5, 1
3JIEMEHTORB: MeIb U LIUHK. 3JICMEHTOB B., CBA3HM C HX IIOJOXCHHEM B 7,9’10
o NEPUOANICCKOU CHUCTEMC,; 3aKOHOMEPHOCTHU
51 d-smementsr VI u VII rpynn mepuoguuecKOi CHCTEMBI 2 AMOHEHIS XHMUICCKIX CBORCTE SIEMOHTOR 1 HX [IK
SJIEMCHTOB: XpOM U MapraHel. COE/IMHEHMI M0 TIepuonaM W rpynmam; (Hopmbl 1.1-1.4,
52 d-smementsr VIl rpynm  mepuOgUUEcKOM  CHCTEMBI 2 CYIIECTBOBAHMA  XMMHYeCKMX  dnementos, | 2.1-2.3,
3JIEMEHTOR: KEJE30. COBPEMEHHBIE ~ NPEACTaBIeHMs O crpoenmn | 3,1-3.3
53,54 | Jlabopamopnas paboma Ne 11 CBOWCTBa COCTMHECHUU 4 4JIP ATOMOB; ~ XAPAKTCPHPIC  XHMMHUCCKHC  CBOHCTBA
HCOPraHNM4YCCKNUX BCIICCTB PA3JINYHBIX KJIACCOB;
METAaILJIOB [1-VI  rpynnm  moOOYHBIX  MOATPYII. doomementor 1, 1, VI, VII u VI rpymn
AMq)OTepHOCTB METaJIOB U UX COCIMHEHUH. MEPUOINYECKONH CHUCTEMBI DJIEMEHTOB (Mellb,
55 | Jlabopamopnas paboma Ne 12 CBOWCTBa COCIMHCHHI 2 2JIP [UHK, XPOM, MapraHell, JKEIE30): JIEKTPOHHOE
MapraHiia co CTeIIeHbIO OKucieHus 2, 4, 6, 7. CTPOCHHC,  pacpOCTPaHCHHOCTL B HPHPOIC,
56 Jlabopamopuas paboma Ne 13 CBoHcTBa COEAMHEHUI 2 2JIP Quamieckue  u  xuMwicckue  CBoicrsa,
OCO6CHHOCTI/I CBOUCTB OKCHIOB, TUAPOKCHIOB U
JKeesa Co CTENECHbIO OKHUCIICHHA 2, 3. coJel, MoNydeHHe, NpPUMEHEHME, BaKHEHIIHe
COCOUHCHMUS.
YMmerh: JAaBaTb XapaKTCPUCTHUKY XHUMHUYCCKUX
JJIEMEHTOB B COOTBETCTBUU C UX IIOJIOKECHHUEM B
HepHOHH‘IeCKOﬁ CUCTEME XUMHUYECCKUX DJIEMECHTOB
J.W. MenneneeBa; HCIOIB30BATE JIAOOPATOPHYIO
mocyny W oOOpynoOBaHHE, NPUMEHSTh Ha
MpaKTUKe TMpaBuia Oe3omacHON paboOThl B
XUMHYECKON nabopaTopuu; IIPUMEHATH
OCHOBHBIC 3aKOHBI XUMHU JJI PCIICHUA 3aJia4 B
obOmactd  mpo(ecCHOHAIBHOW  JCSITEIbHOCTH;
IMPOBOAUTH KAQ4YCCTBCHHBIC peakuuun Ha
HCOPraHM4YCeCKHEC BCIICCTBA U HOHBI, OTACIIbHBIC
KJIaCCbhl OPraHUYCCKUX COGﬂHHeHHﬁ; COCTaBJIATH
YpaBHEHHS peaKIUif, IPOBOAWUTH pPacyeThl IO
XUMHYECKUM (POpMYJIaM M YPaBHEHUSIM PEaKLInH;
COCTaBJIATH 3J'IeKTpOHHO-HOHHI;II>i 6aﬂaHC
OKHUCJIHUTCIIbHO-BOCCTAHOBUTCJILHBIX ITPOLECCOB.
Camocmosmenvhas paboma 00y4aowuxcs.: 6CP
Pedepar — Mertambl.
Bcero 112 (62T + 50JIP) +

12CP
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* [l XapaKTepUCTUKH YPOBHSI OCBOEHHS yUeOHOI0 MaTepuaa UCIONb3YyIOTCS CleAyIoIIne 0003HaYeHHUS:

1 — o3HaKOMUTENBHBIN (y3HABaHHE paHEe U3YYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpolyKTUBHBIN (BBIIOJHEHHUE AEATENbHOCTH IO 00pa3ily, MHCTPYKIMU WIN MO PYKOBOJICTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIITOJIHEHHE JCSITEIbHOCTH, PEIIeHUE MTPOOIEMHBIX 33/1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHUATLIAHBI

3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0
Peannzanus nmporpamMMbl JUCHUIUIMHBI TpeOyeT Hanuuus: yueOHoro KabuHera XuMUYECKHX
muctuiuivH U JlabopaTopuu o01Iel 1 HeOpraHUIeCKOW XUMHUH.

O6opynoBanue yaeOHOTo KabUHeTA!

AynutopHas 1ocka — 1 mIT., CTOJI Y4eHH4YeCKUi — 14 mT., CTy/ y4eHUYeCKuil — 28 1IT., CTOJ
npernogasatenss — 1 mr., cryn mpenojaearens — 1 mT., MyiapTuMmenuanpoekTop View Sonic
PJD5123/ Acer X113PH — 1 mt., kommnsiotep (HoyTOyK) HP Compaq 6715b - 15.4”, AMD Turion
64 TL-60 2,0I'ru, RAM 2r6, HDD 160r6, Ati Mobility Radeon X1250 -1 mt., 3kxpaH nepeHoCHOH
na tperore Da-Lite Versatol — 1 mr., xumudeckue tabmunsl (IICD, Tabmuia pacTBOPHMOCTH,
DNEKTPOXUMHUUECKUN Psii HanpshKeHU MeTamioB, OKpacka HHAMKATOPOB B Pa3IMUHBIX Cpeaax) —
4 mr., iakatel — 20 mmr., koiuiekuuu («Metamibel U craBby, «llmactmacce», «TommmBoy),
KOMILIEKT Y4eOHO-METOAUYECKOM TOKyMEHTAIlUH, KOMIUIEKT BUIEOMATEPHAIIOB.

O6opynoBanue 1a00paTOPHH M pabOYUX MECT JIAOOPATOPHH:

AynuropHas nocka — 1 mt., cTon ydeHuueckuid — 14 mr., cTyn ydeHuueckuii — 28 mr., CToi
npenogasarens — 1 mwr., cTyn npenogasatens — 1 mr., obuienabopaTopHoe 000pyaoBaHUE, B TOM
quclie: cton taboparopHelii — 11 mT., mocyaa o0mero Ha3Ha4YeHus - B HEOOXOAMMOM KOJIMICCTBE,
Mocy/la CHEelHalbHOTO Ha3HAYEHUS - B HEOOXOIMMOM KOJHYECTBE, M3MEpHUTENIbHAs Tocylna - B
HEOOXOMMOM KOJIMYECTBE, IIKa( BHITSHKHOW — 3 IIT., U3MEPUTENbHOE 000OpyIOBaHHE, B TOM
yucie: Bechl Texundyeckue BJITK-500r. — 1 mIT., XuMU4YECKHE pEaKTUBBI.

KomMmeroTepHslii Kitacc:

Cron yuennueckuil — 14 mr., cTyn yyeHnyeckul — 28 mit., cron npenogasarens — | wr.,
CTyJ npenojasarenst — 1 mT., KOMIOBIOTEPHBIN CTON — 14 1IT., CTYJI KOMIBIOTEPHBIN — 14 mT.
KommuiekT yueOHO-MeTOAMYECKOi TOKYyMEHTAlUN

Texunveckue cpencrsa ooyuenus: komnbiorep (II9BM) AMD Athlon (tm) 64 Dual Core
5000+ 2.61 Ghz 2 T'b 03V — 15 mir., monurop Samsung SyncMaster913tv — 1 mt., MoHHTOp ASEr
V173 — 14 wr., mynetumeauanpoekrop Casio XJ-UT 310 WN — 1 mir., uHTepakTUBHAsL JOCKa
Promethen (ABV587Pro) Active Board 587 Pro — 1 mT., MHOTOQYHKIIMOHAIBHOE YCTPOHCTBO
Canon i-SENSYS MF4018 — 1 mir.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
[lepeuenr pekoMeHIyeMbIX YueOHBIX H3AaHul, HHTepHeT-pecypcoB, MOMOTHUTEIHHOM

JUTEPATYypPHI.

OCHOBHBIE UCTOUYHUKU:

1. Axmeros, H. C. OOmast u Heopranudeckas xumus: ydeOHUK s By3oB / H. C.
AxwmetoB. — 12-e usn., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-
6983-3. — Tekct: snekrpoHHbld // JlaHb: >1neKTpoHHO-OmMOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/153910.

I[OHOJ'IHI/ITGJ'II)HI)IG HCTOYHUKMU.

1. AxmeroB, H. C. JlaGopaTopHble W CEeMUHApCKuUe 3aHATUS 1O oOmeld u
Heoprannyeckoil xumun: yuedbnoe nocodue / H. C. Axmeros, M. K. A3usona, JI. . baagbiruna. —
6-¢ u3za., crep. — Cankr-IletepOypr: Jlanp, 2021. — 368 c. — ISBN 978-5-8114-1716-2. —

Tekcr: SJeKTpOHHBINM //  JlaHb: AJIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/168686.
2. Kanyctuna, A. A. O6mast u Heopranuueckast xumus. [Ipaktukym: yaeOHOe mocoone

/ A. A. Kanryctuna, U. I'. Xanpuenko, B. B. JIubanos. — Cankr-IletepOypr: Jlans, 2020. — 152 c.
— ISBN 978-5-8114-5772-4. — Tekct: 51eKTpoHHBIH // JlaHb: 31EKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/146828.
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3. Ceepanosa, H. JI. O6mas u Heopranndeckass XUMHsL: SKCIIEPUMEHTAIbHBIC 3a]1a4l U
ynpaxkaenus: yueonoe mocooue / H. JI. CeepanmoBa. — Cankrt-IletrepOypr: Jlans, 2021. — 352 c.
— ISBN 978-5-8114-1482-6. — TekcT: 2nekTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/168558.

4, Xumus u xku3Hb - XXI Bek: Haykallpecc

HNuTepHer-pecypcesl:
1. http://www.chem.msu.su (DiekTpoHHast OUOIHOTEKA 10 XUMHIH)
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4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

KOHTpOJ'IB N OICHKAa PpE3yJIbTaTOB OCBOCHUA yqe6H0171 JUCHUIITIMHBI OCYINCCTBIIACTCSA
npenoaaBarcjicM B HpPOHCCCC MNMPOBCACHHUA IPAKTUUCCKHUX 3aHHTHfI, TCCTUPOBAHHUA, a TaAKXKE

BBITIOJTHEHU A O6y‘laIOHII/IMI/IC$I HHAUBUAYAJIIbHBIX Sa,Z[aHHﬁ, IIPOCKTOB, I/ICCJ'IGIIOBaHI/If/'I.

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMNsI, YCBOCHHbIE 3HAHMS)

@opMBbI U METOIbI KOHTPOJIS
U OIIeHKH Pe3yJbTaTOB
o0yueHust

YMeTh:

AaBaTh XapaKTCPUCTHUKY XUMHUYCCKUX 3JICMCHTOB B
COOTBETCTBHUU C MX IOJOKEHUEM B ITEPUOTHMICCKON
cucreMe xuMuueckux 3aemenToB .M. Menaeneena;

- OILICHKa 3a BBIIOJIHEHUE U
3aIIUTY JIAOOPATOPHBIX PaboT;

- OILICHKa 3a BBINOJHEHUE
WHJUBUIYaJIbHBIX U TECTOBBIX
3aJJaHuH,

- OLICHKA 3a pellIeHHE 3a/ay4;

- OILICHKa 3a BBINOJHEHUE
BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOTHI.

HCIIOJIB30BAaTh Ha60paT0pHYIO nocyay u O60py,Z[OBaHI/IC;

- OIICHKA 3a BBIOJHEHUE U
3aIUTY JIaA0OPATOPHBIX PaboT;

- OIEHKa 3a BBIIOJHEHHE
VHJIUBUIYAIbHBIX U TECTOBBIX
3aJIaHUMH,

- OLICHKA 3a peuIeHre 3a1a4.

HaxXoJUuThb MOJICKYJISAPHYIO q)OpMy.]'Iy BCIICCTBA,

- OIlCHKa 3a BBINOJHEHUE U
3aIUTYy JIaA0OPAaTOPHBIX PadoT;

- OIEHKa 3a BBIIOJHEHHE
VHJIUBUIYAIbHBIX U TECTOBBIX
3aJaHuH,

- OLICHKA 3a pEenIeHre 3a1ad4.

NPUMEHSATH Ha MPaKTHKE NpaBuiia 0e30macHoi paboThl B
XUMHUUYECKOH J1abopaTopui;

- OlIGHKA 3a BBINOJHEHHE U
3aIIUTY JIA0OPaTOPHBIX PadoT;

- OIIEHKa 3a BBINIOJIHEHUE
VHIUBUIYAIbHBIX U TECTOBBIX
3aJaHuH,

- OLICHKA 3a peuIeHre 3a1ad4.

MPUMEHSTh OCHOBHBIE 3aKOHBI XMMHH TSI PEIICHUS 33129
B 00J1acTH MTPOPECCHOHABHON JEATEIHHOCTH,

- OlIGHKA 3a BBINOJHEHHE U
3aIUTY JIaA0OPaTOPHBIX PadoT;

- OIIGHKa 3a BBINIOJHEHHE
VHIUBUIYAIbHBIX M TECTOBBIX
3aJaHuH,

- OLICHKA 3a penIeHre 3a1a4.

MPOBOJAUTH KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHUE
BCIIECTBA U MOHBI, OTACJIBHBIC KJIIACChl OPTaHUYCCKUX
COE€IUHEHMI;

- OIICHKA 3a BBIMOJHEHUE U
3aIUTY JIA0OPATOPHBIX PaboT;

- OIIGHKa 3a BLINIOJIHCHUE
VHIUBUIYAIbHBIX M TECTOBBIX
3aJaHuH,

- OLICHKA 3a penIeHre 3a1a4.

COCTAaBJIATH YPaBHCHUA peaKuHﬁ, IMPOBOAUTE PaCUYCTHI 110

- OICHKa 3a BBIIIOJHCHUEC U
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XUMHUYECKUM (pOpMysiaM U ypaBHEHUSM PEaKIUH;

3aIUTY JIA0OPATOPHBIX PaboT;

- OLICHKAa 3a BBITIOJTHEHUE
WHIUBUAYAIBHBIX U TECTOBBIX
3aJaHnH,

- OIICHKA 3a pelIeHHe 3a/1a4.

COCTaBJIATH 3H€KTpOHHO-HOHHHﬁ OaslaHC OKHUCIIMTEIBHO-
BOCCTAHOBHUTEIIBHBIX ITPOLECCOB.

- OLIEHKAa 3a BHIMOJHEHHE |
3aIUTY JIAOOPATOPHBIX PaboT;

- OIEHKa 32 BBINIOJHEHUE
WH/IMBUYAIBHBIX ¥ TECTOBBIX
3aJaHnH,

- OIICHKA 32 PEIICHUE 3a/1a4.

3HATh:

THJIPOJIA3 COJIEH, AJIEKTPOIIH3 PACIIaBOB U paCTBOPOB
(coneit u menouen);

- OIlCHKA 3a BBINOJHECHUE U
3aIUTy JTA00PaTOPHBIX PAOOT;

- OIlEHKa 3a BBIIOJHEHHE
VHJIUBUYAIbHBIX U TECTOBBIX
3aJIaHuM,

- OLICHKA 3a peuIeHue 3a1ad4.

JUCCOLNUAINIO DJICKTPOJIUTOB B BOJAHBIX PACTBOPAX,
CUJIbHBIE U CJIa0bIe OJICKTPOJIUTHI;

- OIlCHKa 3a BBINOJHEHUE U
3aIIUTY JIaA0OPaTOPHBIX PaboT;

- OIEHKa 3a BBIIOJHEHHE
VHJIUBUIYAIbHBIX M TECTOBBIX
3aJlaHuM,

- OLICHKA 3a peuIeHue 3a1ad4.

KJ'IaCCI/I(bI/IKaI_II/IIO XUMHNYCCKHX peaKHI/Iﬁ n
3aKOHOMCPHOCTH HUX IIPOBCACHUSA;

- OIlCHKA 3a BBINOJHEHUE U
3aIIUTYy JIa0OPaTOPHBIX PadoT;

- OIEHKa 3a BBIIOJHEHHE
VHJIUBUYAIbHBIX U TECTOBBIX
3aJIaHUMH,

- OLICHKA 3a peuIeHre 3a1a4.

O6paTI/IMBIe 151 HCO6paTI/IMLIC XUMHUYCCKUC PCAKIINU,
XUMHYCCKOC PAaBHOBCCUEC, CMCIICHUC XUMHWYCCKOT'O
paBHOBECHUA 11O JEHCTBUEM Ppa3JINIHbIX (I)aKTopOB;

- OlIGHKA 3a BBINOJHEHHE U
3aIUTY JIaA0OPAaTOPHBIX PadoT;

- OIIGHKa 3a BBITIOJIHEHHE
VHIUBUIYAIbHBIX M TECTOBBIX
3aJaHuH,

- OLICHKA 3a pEenIeHre 3a1ad4.

O6H_Iy10 XAPAKTCPUCTHUKY XUMHUYCCKUX 3JICMCHTOB B CBA3U
C UX ITOJIOKCHUEM B HCpPIO)IH‘IGCKOfI CUCTEMC,

- OlIGHKA 3a BBINOJHEHHE U
3aIIUTY JIA0OPAaTOPHBIX PadoT;

- OIIEHKa 3a BBITIOJIHEHHE
VHIUBUIYAIbHBIX U TECTOBBIX
3aJaHuH,

- OLICHKA 3a peuIeHre 3a1ad4.

OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, PCAKIIUN
HOHHOTO O6MeHa;

- OIICHKAa 3a BBINOJHEHHE U
3alMTy Ja00paTOPHBIX PadoT;

- OIEHKa 3a BBINOJHECHUE
UH/IMBUYAIBHBIX M TECTOBBIX
3aJaHnH,

- OIICHKA 32 PElICHUE 3a/1a4.

OCHOBHBIC ITOHATHSA U 3aKOHBI XUMUH,

- OIICHKA 3a BBINIOJHEHHE U
3alMTy Ja00paTOPHBIX PadoT;
- OIEHKAa 3a BHINOJHEHHUE
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VHIUBUIYAIbHBIX M TECTOBBIX
3aJaHuH,
- OLICHKA 3a pelieHre 3a1a4.

OCHOBBI 2JICKTPOXUMHHU,

- OLIEHKAa 3a BBHIMOJHEHHE |
3aIIUTY JIAOOPATOPHBIX PaboT;

- OIEHKa 32 BBINIOJHEHUE
WH/IUBUYAIBHBIX M TECTOBBIX
3aJaHnH,

- OIICHKA 32 PElICHHUE 3a/1a4.

MEePUOIUYECKHI 3aKOH U TIEPUOUYECKYIO CUCTEMY
xumuueckux ayemenToB .M. Meneneena,
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB
3JIEMEHTOB M MX COSAMHEHUH 110 MePUOoIaM | IPYIIam;

- OLIEHKAa 3a BBHINOJHEHHE |
3aIIUTY JIAOOPATOPHBIX PaboT;

- OIEHKa 3a BBINIOJHEHUE
WH/IMBUYAIBHBIX M TECTOBBIX
3aJaHnH,

- OIICHKA 32 PElICHUE 3a/1a4.

TETUIOBON 2P PEKT XMMUUYECKHX PEeaKLui,
TEPMOXMMHUYECKUE YPAaBHEHMUS,;

- OLIEHKAa 3a BBHIMOJHEHHE |
3aIUTY J1a00paTOPHBIX PadoT;

- OIEHKa 32 BBINIOJHEHUE
WH/IUBUYAIBHBIX M TECTOBBIX
3aJaHnH,

- OIICHKA 32 PEIICHHUE 3a/1a4.

THUIIBI U CBOMCTBA XUMUYECKUX CBsI3€H (KOBaJIEHTHOI,
MOHHOM, METaJNINYECKO, BOJIOPOIHOMN);

- OIIEHKAa 3a BBINOJIHCHHUE W
3aIUTy J1a00paTOPHBIX PadoT;

- OIEHKAa 32 BBINIOJHEHUE
WH/IMBUYAIbHBIX M TECTOBBIX
3aJaHnH,

- OIICHKA 32 PEIICHHUE 3a/1a4.

(OpMBI CYIIECTBOBAHUSI XUMUYECKUX IJIEMEHTOB,
COBPEMEHHBIE IIPEACTABICHHS O CTPOCHUU aTOMOB;

- OIIEHKAa 3a BBINOJIHCHHUE W
3aIUTy J1a00paTOPHBIX PadoT;

- OIEHKAa 32 BBINIOJHCHUE
WHIUBUAYAIBHBIX U TECTOBBIX
3aJaHnu,

- OIICHKA 32 pelIeHHe 3a/1a4.

XapaKTCPHBIC XUMHWYCCKUC CBOMCTBaA HCOPTaHNUYICCKUX
BCIIIECTB PA3JIMYHBIX KJIACCOB,

- OIICHKAa 3a BBINOJHEHHE U
3alIMTy Ja00paTOPHBIX PadoT;

- OIIEHKa 32 BBINIOJHEHHE
WH/MBUYAIBHBIX M TECTOBBIX
3aJIaHuH,

- OLICHKA 32 PEelIeHue 3a/1a4.
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5 OGOCHOBAHUE BAPUATUBHOM YACTH JUCHUTILINHBI

OcHoBaHMEM [UIsl BBEACHHS HOBBIX DJIIEMEHTOB SIBJISETCA 3alpoc padoroaarens Ha
JononHuTenbHble pe3ynabTarhl ocBoeHus IIIICC3, ¢ yderoM mnpodeccHoHalbHBIX CTaHAAPTOB
(kBayM(UKAIMOHHBIX TpeOoBaHuii), He npexycmorpennbie @I'OC, u mpeanosiaraeT yBelIn4eHUE
yacoB Ha 48 4acoB Ha M3y4eHUE NUCLUIUIMHBI «O0Ias u HEOpraHMYecKass XMMUs» 7S OJTydeHUs
yriyOJIeHHbBIX 3HAHUW U COBEPIIEHCTBOBAHUS YMEHUN U IPAKTUUECKUX HABBIKOB.
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