MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3B0BAHUS POCCUMCKON ®EIEPALINA

BPATCKHM LEJLIIOJIO3HO-BYMAKHBIN KOJLIEIK
®EJIEPAJIBHOI'O TOCYJJAPCTBEHHOI'O BIOJDKETHOI'O
OBPA3OBATEJIbHOI'O YUPEXJIEHUS
BBICILIET'O OBPA30OBAHUS
«BPATCKUM I'OCYIAPCTBEHHbBIN YHUBEPCUTET»

PABOYASl IIPOT'PAMMA YUYEBHOM JUCIATLIMHBI

OO0mas 1 HeopraHuveckas XMMusi

CnenuanbHOCTh
18.02.12 TexHoJiorusi aHATUTHYECKOT0 KOHTPOJISI XUMHYECKUX COeTUHEeHH I
Kpanmmdukamnus BEITyCKHHKA

Texnuk

Bbparck, 2020



PaGouas mnporpamma y4eOHOW IUCHMIUIMHBI pa3paboTraHa Ha ocHoBe DexepaibHOrO
TOCYIapCTBEHHOT'O 00pa3oBaTeNbHOIO CTaHIapTa CPEIHEro MPoQecCHOHAIBHOTO 00pa30BaHUs IO
cnenuranbHoctu 18.02.12 TexHonOoTHS aHATUTUYECKOTO KOHTPOJS XMMHUYECKUX COEeIMHEHUH oT 9
nekabpst 2016 r. Ne 1554,

Opranuzanus-pazpadoruuk: BIIBK ®I'BOY BO «bpl'V»

PazpaboTunk:
I'.H. FOgunmesa, npenoaaBarens Kapeapbl XAMUKO-MEXaHUYECKUX AUCITUTUTHH

PaccmoTpena Ha 3acenannu Kadeapbl XUMUKO-MEXaHUYECKUX JTUCIUILIIIH
OT«___ » 2020 1. IIporoxom Ne

YTBepkeHa 3aM. JUpeKTopa 1o yueOHoi paboTe

JI.M. KonoBasiosa

OT« » 2020 .




COJEPKAHUE

1 TIACIIOPT PABOYEM I[TPOI'PAMMBI VUEBHOM
JUCLIMITJIVHBI

2 CTPYKTYPA U COAEPXXAHUE YUYEBHOU JIUCLIUTTIVHEI

3 YCJIOBUS PEAJIM3AIIMY [TPOT'PAMMEI YUEBHOI
JTACLATUIMHEI

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOW AUCLIUIIIMHBI

5 OBOCHOBAHUE BAPUATUBHON YACTU

20

22

25



1. ACHIOPT PABOYEM NPOT'PAMMBbI YYEBHOH JUCIHUATIIAHBI
1.1 O6aacTs npuMeHeHHs padoyeii mMporpaMmbl

Pabouast mporpamMma y4eOHOM JMCHHUIUIMHBI SIBISCTCS YacThIO IPOrPaMMBbI IOJTOTOBKH
CHEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHoctn CIIO 18.02.12
TeXHOJOTHS aHATUTHYCCKOTO KOHTPOJII XHMHUYECKHUX COeAMHEHHU#l (ypoBeHb IOATOTOBKH
0a30BblIif).

Mecto yueOHnoii aucuumauHbl B cTpykType IIIICC3: marematmueckuii u oOmuit
€CTECTBEHHOHAYYHbIN yUEOHBIH UK.

1.3 Hean wu 3agauym JUCHUIUIMHBI — TpPeO0OBaHUS K Ppe3yJbTaTaM OCBOEHHA
JUCHUILINHDL.

B pe3ynbTaTe 0CBOSHUS IMCIUIUIMHBI O0YYarOIIUICS TOJDKEH YMETh!

- J1aBaTb XapaKTEPUCTUKY XUMHUUYECKUX BJIEMEHTOB B COOTBETCTBHUM C HMX IOJIOKEHHEM B
MIEPUOIUYECKON cucTeMe XuMuiecKkux aemeHnToB J[.1. Menneneesa;

- HCTIOJIb30BaTh JaOOPATOPHYIO MOCYAY U 000PYIOBaHHE;

- HAaXOJUTh MOJICKYJISIPHYIO (JOpMYITy BEIIECTBA,

- IPUMEHATH Ha MPAKTUKE MpaBujIa 0€301acHON padOThl B XUMHYECKOH JIa0OpaTOpHH;

- IPUMEHATh OCHOBHBIC 3aKOHBI XUMHH JIJISl pEIIeHUs 3a7a4 B 00JacTH npodhecCrnoHaIbHOMU
eI TEILHOCTH,

- IPOBOAMUTH KAYECTBECHHBIE PEAKIMH HAa HEOPraHMYECKHWE BEUIECTBA W WOHBI, OT/EJIbHBIE
KJIACChI OPraHUYECKUX COCTMHEHUN;

- COCTaBJISITh YPaBHEHUsS PEAKIMi, MPOBOAWTH PACUETHI MO XUMUYECKUM (opmyiam Hu
YPaBHEHUSIM PEAKIIUH;

- COCTaBJIATH AIEKTPOHHO-MOHHBIN OaJlaHC OKUCIIUTEIILHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

B pe3ynbTaTe 0CBOSHUS AUCHUILUIMHBI OOYYaIOIIUICS JOJKEH 3HATh.

- THJIPOJIU3 COJICH, 3JIEKTPOJIN3 PACILIABOB M PacTBOPOB (COJIei U HIeoyei);

- TUCCOLIMAIIMIO AJIEKTPOJIUTOB B BOJHBIX PACTBOPAX, CUIbHBIC U CJIA0bIe IIEKTPOIUTHI;

- KJTacCU(DUKAIMIO XUMUYECKHUX PEaKIHi U 3aKOHOMEPHOCTH UX MPOBEACHUS;

- oOpaTuMble U HEOOpaTUMbIE XUMHUYECKHUE PEaKIUU, XUMHUYECKOE PaBHOBECHE, CMEIEHUE
XMUMHYECKOTO PAaBHOBECHS MOJT ACHCTBUEM PA3TMYHBIX (PaKTOPOB,;

- 0OILIyl0 XapaKTEepPUCTUKY XUMHUYECKHX OJJIEMEHTOB B CBS3M C HUX IIOJIOKEHHEM B
MEPUOANYECKON CUCTEME;

- OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, PEAKIIUY HOHHOTO 0OMEHa,

- OCHOBHBIE TIOHATHS U 3aKOHBI XUMMUH;

- OCHOBBI JJIEKTPOXUMMUH;

- TMEpUOJIMYECKUN 3aKOH M TMEPHOJMYECKYI0 CHUCTEMY XHMHUYECKHX »3iemeHtoB J[.H.
MeHnneneeBa, 3aKOHOMEPHOCTH MU3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH IO
MepUOJIaM U TpyIIam;

- TeTI0BOM 3P (HEKT XUMUYECKUX PEAKIIUNA, TEPMOXUMHUUECKUE YPaBHEHUS,

- TUOBl W CBOWCTBA XUMHYECKMX CBsi3ed (KOBaJCHTHOW, HWOHHOW, METa/UTHYECKOH,
BOJIOPOJIHOM);

- (OopMBI CyIIECTBOBAaHUS XHUMHYECKHUX OJJIEMEHTOB, COBPEMEHHBIE TMPEICTABICHHUS O
CTPOEHUHU aTOMOB;

- XapaKTEPHbIE XUMUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB.



TexHuK q0JKeH 001a1aTh OOIMMY KOMIIETCHITUSMU, BKIFOYAIOIIUMHU B C€0sI CIOCOOHOCTB!

OK 1. BeiOuparh cmocoObl pemieHus 3amad  npodeccHoHaNbHON  IesTeNbHOCTH,
MPUMEHHUTEIHHO K Pa3IMyHbIM KOHTEKCTaM.

OK 2. OcymecTBasITh MOUCK, aHAIM3 U MHTEPHpETanio nH(GOpMauu, HeOOXOTUMOM s
BBITIOJTHEHUS 33/1a4 NPO(dECCHOHANBHON AESITeIbHOCTH.

OK 3. IlnmanupoBaTh W peann30BBIBATH COOCTBEHHOE MPO(ECCHOHANTbHOE M JMYHOCTHOE
pa3BUTHE.

OK 4. PaboTtath B KOJUIGKTUBE U KOMaH/e, 3PPEKTUBHO B3aUMOACHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KITHEHTAMH.

OK 5. OcymecTBIsSTh YCTHYIO U TUCBMEHHYI0 KOMMYHHKAITUIO HA TOCYIapCTBEHHOM SI3BIKE
C Y4€TOM OCOOCHHOCTEH COIMAIEHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 7. CopeiicTBOBaTh COXpPAaHCHHWIO OKpYXKaWOIMEH Ccpeapl, pecypcocOepereHHro,
3¢ (HEKTUBHO JACHCTBOBATH B YPE3BBIYAMHBIX CUTYAIUSX.

OK 9. Hcnonb3oBaTh HH(YOPMAITHOHHBIE TEXHOJIOTUHU B MPO(HECCHOHANBHON AESTEIbHOCTH.

OK 10. Ilomp3oBaThCcsi TpOdecCHOHANBHON JOKyMEHTalMeHd Ha TOCYJapCTBEHHOM H
WHOCTPAaHHOM $SI3bIKAX.

TexHuk noMKeH 00saaTh Npo(ecCHOHAIBHBIMU KOMITETEHLUSMH, COOTBETCTBYIOLUIMMHU
BUJIAM JI€SITE€IbHOCTH:

I1K 1.1. OnenuBath COOTBETCTBHE METOJMKH 3aauaM aHaJIN3a M0 JHana3zoHy U3MepseMbIX
3HA4eHUH ¥ TOYHOCTH.

I1K 1.2 Beibuparth onTUMaIbHbIC METOIbI AHATTU3A.

1K 1.3. [ToarotaBnuBaTh peareHTbl, MaTepUallbl U paCTBOPbI, HEOOXOAUMBIE 11 aHATIU3A.

I[IK 1.4. Paborath C XMMHUYECKUMHU BEIIECTBAMHU M OOOpYJOBAaHHWEM C COOJIIOJICHUEM
OTpAacEeBBIX HOPM U HKOJIOTHUECKOM O€30I1aCHOCTH.

[1IK 2.1. OGciy>xuBaTh M 3KCIUTYaTHPOBATH JT1abOpaTOpHOE 00OPYAOBAHHE, UCIBITATSIHHOS
000pyZI0BaHUE U CPEACTBA U3MEPEHUSI XUMUKO-aHAIUTUYECKUX J1a00paTOPUH.

[IK 2.2. IlpoBOmuTh KauyeCTBEHHBIH M KOJIMYECTBEHHBIH aHAM3 HEOPraHUYEeCKUX U
OpPraHUYECKUX BEIIECTB XUMUYECKUMHU U (PU3UKO-XUMUIECKHUMHU METOIAMHU.

[1K 2.3 [IpoBoANTH METPOJOTHIECKYIO0 00pabOTKY pe3yIbTaTOB aHAU30B.

[IK 3.1. IInanupoBaTh M OpPraHM30BHIBaTH pPAabOTYy B COOTBETCTBUU CO CTaHIapTaMU
NPEINPUATHS, MEXIYHAPOIHBIMU CTaHIAPTAMH U IPYTUM TPEeOOBaHUSMH.

1K 3.2 Opranu3oBbiBaTh 0€30MacHbIE YCIOBUS MPOLIECCOB U MMPOU3BOICTBA.

I1IK 3.3. AHanu3upoBaTh MPOU3BOJICTBEHHYIO JAEATEIBbHOCTh JAaOOPAaTOPUM U OLIEHUBATh
HKOHOMHUECKYIO AP HEKTUBHOCTH pabOTHI.



2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIHHUILJIUHBI

Bup yueOHoit padoTbl O0bem yacoB
MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 136
O0s3aTeIbHASI AyANTOPHAS yueOHast HArpy3Ka (Bcero) 112
B TOM YHCJIE:
TEOPETHUUECKHUE 3aHIATHS 62
nabopaTopHbIe PaOOTHI 50

MPAKTUYCCKUC 3aHATUSA -

KOHTpOJIbHAsI paboTa -

KYPCOBOM MPOEKT -

CaMmocTosiTe;IbHasi padoTa ody4aronierocs (Bcero) 12
B TOM YHUCJIC:

MOATOTOBKA pedepara 12
KoncyabTanum 6
IIpomexyTouHasi aTTeCTAMA 6

IIpomeskyTouHasi aTTecTanus: B popme sK3aMeHa.




2.1 TemaTH4ecKHii NJIAH U cofiepKaHue YueOHoH AucuumiInabl O01mas ¥ HeopraHn4eckasi XMMHS

Ne HaumeHoBaHue 3aHATHIL, 1aGopaTOpHbIE U KonunyecTBo yacoB TpebdoBanue K pe3yabTaTam OcBaus | Ypose
3aHs NPaKTHYECKHE 3aHSTHSI, CAMOCTOsITeJIbHAsI pa6oTa OCBOEHHUSI TUCHUTLTHHBI aeMble Hb
THS 00yJarouMxcst 2 £ g Jj1eMeH | OCBoe
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Paznen 1 TeopeTnyeckune 0CHOBbI XMMHH 56 22JIP
Tema 1.1 OcHOBHBIE IOHATHS M 3aKOHBI XUMHHU 6
1 OCHOBHBIE IIOHATHS XUMUH. V3MepeHe BenecTsa. 2 3HAaTBh! OCHOBHBIE TIOHATHS 1 3aKOHBI XMMHH. OK 1
2 3aKOHEI XUMHIL 2 Ymers: .HaXOlII/ITB MOJIEKYTApHYIO  popMymTy 1,2,3,5,7
3 P 2 BCIICCTBA, NIPUMCHATE OCHOBHBIC 3aKOHBI XUMHHU 9 10
CIICHAE 3a1ad. JUIst perueHus 3ama4 B obnactu !
NPO(heCCHOHANBHON  AEATENBHOCTH; TPOBOAUTH
paC‘ICTbI o XUMHUYCCKHUM Q)opMynaM Hu
YPaBHEHUSM PEAKIMU.
Tema 1.2 OcHOBHBIE KJIACCHI HEOPraHUYECKHX COETMHEHM il 10 6JIP
4 Oxcunbl. OCHOBaHUSL. 2 3uare.  wiaccndukaumo,  Homenwnatypy, | OK 1-5, 1
5 KI/ICHOTBI. COHH- 2 XapaKkTepHbIC XUMHUYECKHUEC CBOHMCTBA 7’9'10
HEOPTaHUYECKUX BEIIECTB Pa3jIMYHbIX KJIACCOB.
6,7,8 ﬂaéopamo;zna}z paboma Ne 1 Knaccsl HEOpraHU4eCKUX 6 6JIP VMeTR: HCTIONb30BATH MABOPATOPHYIO TOCYY U MK
COC/IMHCHUH. 000py10BaHKE; IPUMEHSTDH HA MIPAKTHKE IPABIIA 1.1-14,
GesonacHoit paboTs B xumuveckoii | 2.1-2.3,
nabopaTopum; NPOBOJHTH KkadecTBeHHble | 3,1-3.3
peakun Ha HEOPraHUYECKHUE BEIICCTBA U HWOHBI,
OT/ICJIbHBIE KJIACChl OPraHMYECKUX COEIMHEHMH;
COCTaBJIAITh  YPAaBHCHUSA peakunﬁ, TIPOBOIUTH
pacdeTbl [0  XHUMHYECKHM  QopmylaMm |
YPaBHEHHUSIM PEaKIHH.
Tema 1.3 Ilepnoanyeckuii 3aK0H M MepHOINYECKAs CHCTEMA 4
yj1emeHToB. CTpoeHHEe aTOMa
9 Ilepuoauueckuii 3ak0OH U MEPUOJUYECKAs] CHUCTEMa 2 3HaTh: OOUIYI0 XapAaKTEPUCTHKY XMMHYECKHX OK 1
JIIEMEHTOB Z[I/I MeHﬂeﬂeeBa. DJICMCHTOB Bv CBiA3H C HX HO.TIO)KGHVHSM B 1’2’3’5’7
o TNEPUOJNIECKON CUCTEME; NEPUOJIUYCCKUN 3aKOH
10 Crpoenue aroma. [leproandHOCTh B N3MEHEHHH CBOMCTB 2 9,10

u TICPUOTUICCKYIO CUCTEMY XUMHUYCCKUX




XUMHUYECKHX DJICEMECHTOB U UX COCHHHCHHﬁ.

anementoB JI.M. MenneneeBa, 3aKOHOMEPHOCTH
HU3MEHEHHSA XUMHYECKUX CBOﬁCTB 3JIECMEHTOB U UX
COeIMHEHUH 110 TMepuojaM M rpymmam; (Hopmbl

CYILECTBOBAHUS XMMHYECKHX 3JIEMEHTOB,
COBPEMEHHbIE  IIPEJACTABIEHHS O  CTPOCHHU
aTOMOB.

VMerb: JaBaTh XapaKTEPUCTHUKY XUMHYECKHX
9JIECMECHTOB B COOTBETCTBUH C HMX IOJIOKCHHEM B
MePUOIMIECKOI CHCTEMEe XHUMHYECKUX DIIEMEHTOB
JI.W. Menpeneesa.

Tema 1.4 Xumuueckasi cBs3b. CTpoeHne BelllecTBa 4
11 Tumbl XUMHYECKOM CBSI3H. 2 3HaTh. THUIBI M CBOHCTBA XMMHMYECKHMX CBsi3ei OK
12 CTpOeHI/Ie BEIIECTBA. 2 (KOBaJ’ICHTHuOPI, HMOHHOH, MCTaJUIMYCCKOH, 1,2’3’5,7
BOJIOPOIHOIA). 910
Ymern: OIPENCIIATE THIT XHUMHYECKOH CBSI3U B !
Pa3IMYHBIX COCTUHEHUSIX pacCUUThIBAaTH
CTCIICHHU OKHCJICHUSA aTOMOB 3JIEMEHTOB,
COCTaBJIAITh CTPYKTYpHBIE bopmye!
MOJIEKYJISIPHBIX COEAMHEHHH.
Tema 1.5 Oxkuc/IMTE/IbHO-BOCCTAHOBUTEIbHBIE PeAKIIHHI 10 4J1P
13 H3MeHeHre CBOWCTB 3JIEMEHTOB B 3aBUCUMOCTH OT 2 3uare: onexTponns paciiaoe u pacteopos | OK 1-5,
CTPOEHHS HX aTOMOB. (comeit u IeIoueii); KIaccHpUKAIIIO 7,9,10
14 KJ'[ (1') 2 XUMHUYCCKHUX peaKHl/H‘/’I U 3aKOHOMEPHOCTH HX I—[K
accHpuKanus OKHCIIATENEHO-BOCCTAHOBUTEIBHBIX HPOBEICHILA OKHCIHTEILHO-BOCCTAHOBHTCTBHbIC
peaximii. OCHOBHBIE OKHCIIUTENN M BOCCTAHOBUTEIH. PEAKLINH; OCHOBBI HEKTPOXHMHHL 1.1-1.4,
15 DJIEKTPOJIN3  KaK  OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIN 2 VMeTh: ucrons3oBath maGopatopuyio mocyny u | 2.1-2.3,
nporecc. 00opy10BaHUE; NPUMEHATh Ha npakTuke npaswia | 3.1-3.3
16,17 | Jlabopamopnass — paboma Ne 2 OKHCIHUTEIIBHO- 4 4JIP Ocsomaciiofi — paGomst - B Xxiweckoii
11a60paTOpPUK; COCTABISATh DJIEKTPOHHO-UOHHBIH
BOCCTaHOBHUTEJIBHBIC peaKHHH Gaﬂch OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX
POLIECCOB.
Tema 1.6 XumMuuyeckass KHHETUKA U PaBHOBeCHe XUMHYECKUX 8 4J1P
npoueccoB. OcCHOBBI TEPMOXUMHH
18 CKOpOCTh ~ XMMHYECKHX  PCaKI[HiA. XuMUIecKoe 2 3nate: knaccudukanmio xumudeckux peakumit 1 | QK 1-5,
PaBHOBECHE. 3aKOHOMEPHOCTH HX IPOBEICHHS; O0paTHMBblE U 7,9,10
19 3 = 2 HeoOpaTuMble XUMHYECKHE peaxuu, K
HepFeTI/IKa XUMHUIECKNX peaKHHH' XUMHYECKOEC paBHOBECHE, CMCIICHHEC
20,21 | Jlabopamopnas paboma Ne 3 Xumudeckas KAHETUKA. 4 4JIP XuMHUeckoro pasHosecus mon  jueiicreuem | 1-1-1.4,
pasmuuHbiX  paktopoB;  TerwioBoi  addexr | 2.1-2.3,
XUMHYCCKHUX pCaK[IPIﬁ, TEPMOXUMHYCCKUEC




YpaBHEHHS.
YMeThb: HCHONE30BaTh Ja00PAaTOPHYIO MOCYLY M
000py/i0BaHNE; NPUMEHATH HA TIPAKTUKE MPaBUIIA

3.1-33

Ge3onacHoi paboThl B XUMHYECKO#
nabopaTopuy; MPOBOJIUTH pacueTsl no
OIPE/ICNICHHIO CKOPOCTH XUMHYECKHX PEaKIHii,
KOHCTAHTBbI paBHOBECHS, Ha CMEIICHUEC
XAMHYECKOIr0  paBHOBECHS, Ha HaXO0XICHHUC
TEIUIOBBIX 9P (PEKTOB XMMHYECKHX PEaKIIHid.
Tema 1.7 PacTBopbl. DileKTpoINTHYECKAS TUCCONMALUS 14 8JIP
22 PactBopel. KoHueHTpanus pacTBopos. 2 3mare:  rugpomus  comed,  muccommammio | OK 1-5,
23 | DJNEKTPONMTUYECKAS MCCONMANMS. DJIEKTPOIMTH U 2 SJCKIPOIITOB B BOLHDIX PACTBOPAX, CIIPHBIC I |7 g 10
M XAHH3M THCCOIHAIIHIL ciabple DJICKTPOJIUTBI, PEaKIIN NOHHOTO oOMeHa. HK
HCOJICKTPOJIMTEL. VICXaHU3M /L f[ AN, ‘YMeTh: UCIOJIB30BaTh JaOOPATOPHYIO MOCYLY M
24 Honnble peakuuu. I'naponus coneii. 2 000pyI0BaHKE; TPUMEHATH Ha MIPAKTHKE MPaBHIA 11-1.4,
25,26 | Jlabopamopnas  paboma Ne 4  IlpuroroBineHue 4 4J1P GesonacHoii paGoTb B xummueckoii | 2.1-2.3,
PacTBOpOB. n1abopaTopuH; COCTaBIIATh ypaBHenust | 3,1-3.3
MACCOLMAITNU 3JICKTPOJIMTOB U HOHHBIX pPECaK Hﬁ,
27,28 | Jlabopamopnas pa6oma Ne 5 Peakuuum B pacTBOpax 4 4J1P ACCOUHALY P peaial
TIOJTHBIE M COKPAIICHHBIC MOHHO-MOJICKYJISIPHBIC
SIICKTPOIMTOB, ~ HAyWHE JO  KOHHA.  AMQOIHTEL YpaBHEHHs THIAPONM3a CONEH; pacCUMTBIBAThH
I'ugponus coneil. KOHLEHTPALHIO PACTBOPOB..
Pasnen 2 XuMusi HEMETAJLIOB 26 16JIP
Tema 2.2 O01ast XapaKTEPUCTHKA HEMETAJLIOB 2
29 OOmmit 0630p HemeTawioB. [loyloXkeHHE HEMETAIOB B 2 3HaTh: OOULYIO XapaKTEPHCTHKY XHUMHYECKHX OK
HepI/IOL[I/I‘{eCKOﬁ CHUCTEME DJICMEHTOB B CBA3HM C HX IIOJIO)KCHHEM B l 2 35 7
IEPUOMUECKOl  CHCTEME]  3aKOHOMEPHOCTH | 9' 1'0 !
)

M3MEHEHHS XUMUYECKHX CBOWMCTB JIEMEHTOB U HX
COC/IMHCHUIl 110 IepHoAaM H IpymmaM; (HopMbl

CYIIECTBOBaHUS XUMHYCCKUX 3JICMCHTOB,
COBPCMCHHBIC ~ NIPEACTABJICHUA O  CTPOCHHUM
aTOMOB; XapaKTEPHbIE XHMHYECKHUE CBOICTBa

HEOPTAaHUYCCKUX BCIICCTB Pa3JIMIHBIX KJ1acCOB,
o011pe CBOICTBa HEMETAJIOB.

Ymern: JaBaTh XapaKTCPUCTUKY XHUMHYICCKHX
DJIEMCHTOB B COOTBETCTBHH C HUX ITOJIOXKCHHUEM B
nepuo;mqecxof/i CHUCTEME XUMHYCCKUX DJICMCHTOB
J.U.  Menneneesa, COCTaBIATb  ypaBHEHMS
peakuuﬁ, TIPOBOAUTE PACHYCThl IO XHUMHYCCKHUM
CI)opmynaM " YpaBHCHHUAM peaKL{HH; COCTaBJIATH
JNICKTPOHHO-MOHHBIH  OaNaHC  OKUCITHTEIBHO-




BOCCTAaHOBHUTEIIbHBIX IIPOIIECCOB.

Tema 2.2 p-3n1ements! VIl rpynnsl nepuoanueckoii cucremMbl 4J1P
30 T"aymoreHsl ¥ MX COEIUHEHMS. 3HaTh: 00uIyl0 XapakTepuctuky xummdeckux | QK 1-5, 1
OJICMCHTOB B CBS3M C MX IIOJOXXCHHEM B 7 9 10
. '
NEPUOANIECKON CHCTEME, 3aKOHOMEPHOCTH
31,32 | Jlabopamopnas  p g60ma Ne 6 Honyqe“}me XJ10pa, 4P M3MEHEHHS] XHMUYECKHX CBOMCTB /IEMEHTOB U HX IIK
M3y4eHHE ero CBOWCTB M ero coeauHeHuit. M3yuenue coemuenmii no meproxam  rpymnam; popwst | 1-1-1.4,
cBoiictB #oma u Opoma. KadecTBeHHble peakuuu Ha CyIIECTBOBAHUS XHMHUECKUX onemenros, | 2.1-2.3,
XJIOPHJIBI, HOJUIBI B OPOMHUIBI. COBPEMEHHBIE  TIPEJCTaBleHHs O crpoenuu | 3.1-3.3

aTOMOB; XapaKTepHblE XMMUYECKHE CBOHCTBA
HEOPTAaHUYECKUX BEIIECTB pPa3JIMYHbIX KJIacCOB,
oobmuryo XapaKTEePHCTUKY raJIOTCHOB!
9JIEKTPOHHOE CTPOCHHE aTOMOB, BAJICHTHOCTH H
CTCIICHH OKHUCJICHHMS B COCJUHCHUSIX, (bnsw-lecxue
U XMMHYECKHE CBOMCTBA, CIOCOOBI IMOIy4eHHS,
BOJIOPOJHBIC ~ COCIAMHCHHS TaJOrCHOB,  COIH
TaJIOreHOBO/I0P OTHBIX KHCIIOT, KpaTKylo
XapaKTePUCTUKY  KHCIOPOMHBIX  COCTHHCHHI
raJloreHOB, INpPUMEHEHHE TaJOreHoB M HX
COCZIMHEHUH.

Ymern: JaBaTh XapaKTCPUCTHUKY XHUMHYICCKHX
5]IEMEHTOB B COOTBETCTBHH C UX IOJOXCHHEM B
HEePHOMYECKON CHCTEME XMMHUUYECKHUX 3JIEMEHTOB
JI.W. MenneneeBa; UCIIONBb30BaTh JabOPaTOPHYIO
nocyly ®  00OpyIOBaHME, TNpPUMEHATh Ha
MpaKTHKEe TpaBmia Oe30MacHOil  paboTel B
XHMHUYECKOH naboparopun, TIPUMEHSATH
OCHOBHBIC 3aKOHBI XUMWH [UIS PEIICHUS 3a1a4 B
obmactH  NpOQeCcCHOHANBHON  JeATeIbHOCTH,;
TIPOBOJAUTH Ka4YCCTBCHHBIC peakuun Ha
HEOpPraHW4YeCKUe BEIECTBA U HOHBI, OTIACIbHbIC
KJ1acChl OpraHUYECKUX COeﬂHHeHPIﬁ; COCTaBJISATH
YpaBHEHHs peakLui, IPOBOAUTH pPacyeThl IO
XHUMU4ECKHM (HOpMyIaM M YPaBHEHHSM PEaKiiH;
COCTaBJISITh 3JIEKTPOHHO-MOHHbIN GanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
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3HaTh. OOIIYI0 XapaKTEPUCTUKY XHMUYECKHX
SIEMEHTOB B CBS3M C HX IIONOKGHUEM B
HEPHOAMYECKOH  CHCTEeME;  3aKOHOMEPHOCTH
M3MEHEHHS] XHMHUYECKHX CBOWCTB JIEMEHTOB U HX
COC/IMHEHUH TI0 TepHojaM M Tpymmam; (HopMmbl
CYIIECTBOBAHMUA XUMHAYCCKUX SJIEMEHTOB,
COBPEMCHHBIC TIPEACTaBIICHUS o CTpOCHHUH
aTOMOB; XapaKTepHble XHMHYECKHE CBOICTBA
HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB;
OOLIyI0 XapaKTePHCTHKY KHCIOPOAA U CephL
JNIEKTPOHHOE CTPOCHHE aTOMOB, BAJCHTHOCTb M
CTCIICHU OKHCJICHUA B COCIMHCHUAX,
aJ'lJ'[OTpOl'IHBIC BUJIOU3MCHCHUSI, (1)"3H‘{CCKI/IC u
XUMHYECKUE CBOMCTBA, CIOCOOBI IOTy4EHHS,
npuMenenue cepsl u ee coequuenuit (HpS, SOy,
S0s, H,SO,4 u ee comm).

YMeTh. [aBaTh XapaKTEPHCTUKY XHMHYECKUX
DJICMEHTOB B COOTBETCTBHUH C HUX IIOJIOXKCHHUEM B
HEPUOAMYECKON CHCTEME XMMHUUYECKHX 3JIEMEHTOB
JI.W. MenzeneeBa; UCIIONb30BaTh J1abOPaTOPHYIO
Hocyly M 00OpyZOBaHME;, NpPUMEHATh Ha
[paKkTHKe [paBwia Oe30macHoil  paboTbl B
XUMHYECKOI naboparopuy; [PUMEHSTh
OCHOBHBIC 3aKOHBI XMMUHM JUIS PEIICHUS 3a[ad B
o0nacTH  TPOQECCUOHANTBHOW  IESTENBHOCTH,
HPOBOJIHTH KayeCTBEHHbIE  PEaKIUu Ha
HEOpraHWYecKHe BEIIECTBA M HOHBI, OTHETbHBIC
KJIacChl OPTaHMYECKUX COEIMHEHHH; COCTaBIATh
YPaBHEHUs PpEaKluii, MPOBOIMTH PACYETHI IO
XUMHYECKUM (OPMYNIaM ¥ YPaBHEHUAM PEaKIHH,
COCTABIISITh 9JIEKTPOHHO-HOHHBII Oananc
OKHCJIUTCIIBHO-BOCCTAHOBUTEIBHBIX npoueccon.

OK 1-5,
79,10
MK
1.1-1.4,
2.1-2.3,
3.1-33

Tema 2.3 p-3jemMenTsl VI rpynnel nepuoanyeckoii CHCTEMbI 4J1P
33 OOmass xapakrepucTuka sneMeHToB VI A rpymmst
neproandeckoii cuctembl. Cepa 1 ee COeIMHCHUS.
34,35 | Jlabopamopnas pa6oma Ne 7 CBoiictBa cepbl U ee 4J1P
COEIUHEHNI CO CTENEHBIO OKUCIIeHus -2, 4, 6.
Tema 2.4 p-3j1eMeHTBI V Ipynnbl MePHOANYECKOIl CHCTEMBbI 4JIP
36 OOmas XapakTepuCTHKa 3JIeMEHTOB V A TIpynmbl
HEePUOAMYECKOI CHCTEMBI. A30T ¥ €r0 COCIUHCHUS.
37,38 | Jlabopamopnas paboma Ne 8 CBolicTBa COeTUHEHHIA 4J1P

azorta u (ocdopa.

3HaTh. OOIIYI0 XapaKTepUCTUKY XHMHYECKHX
DJIEMECHTOB B CBS3M C MX TIIOJOXKCHUEM B
MEPUOJIMUECKOH  CHCTEME;,  3aKOHOMEPHOCTH
M3MEHEHUS] XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX
COeIMHEHUI 110 HepuojaMm M rpymnmam; (Hopmbl
CYILIIECTBOBAHUSA XUMHAYCCKUX DJICMCHTOB,

OK 1-5,
79,10
MK
1.1-1.4,
2.1-2.3,
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COBPEMCHHBIC TIpEACTaBIICHUS o CTPOCHHUH
aTOMOB; XapaKTepHble XHMHYECKHE CBOMCTBA
HEOPTaHUYECKUX BEIIECTB Pa3JINYHBIX KJIacCOB,
O0IIyI0 XapaKTEePHCTHKY dJeMeHToB V A
TpYNIBL.  JJIEKTPOHHOE  CTPOEHHE  aTOMOB,
BaJICHTHOCTH u CTENCHU OKHCJICHUSA B
COCAUHCHHUSIX, dmanecxue u XUMHUYECKHEC
CBOIICTBA, CIOCOOBI MOITYYCHHs, NPUMEHCHUC
asora u ero coequnenuii (NHs, connt ammonus,
Kkucnopoanbie coequHenus asora, HNO; u ee
COJIH).

YMeTh: [aBaTh XapaKTEPUCTHKY XHMHYECKHX
5JIEMEHTOB B COOTBETCTBHH C HX IOJOXKEHHEM B
Hep"O}IPI‘ICCKOﬁ CUCTEME XUMHUYCCKUX IJIEMCHTOB
JI.W. MenzeneeBa; HCIIONb30BaTh J1abOPaTOPHYIO
Hocyly M 00OpyZOBaHHE;, NpPHMEHATh Ha
IpakTHKe TNpaBuiaa Oe3omacHOd pabGoTel B
XUMHYECKOH naboparopun;, TIPUMEHATH
OCHOBHBIC 3aKOHBI XHUMHH UISI PEIICHUA 3a1a4 B
obmacTH  MpOQeCcCHOHANBHON  JIeATeTBHOCTH,;
TIPOBOAUTH Ka4C€CTBCHHBIC peaxkunn Ha
HEOPraHNYECKUE BEIIECTBA U HOHBI, OTACIIBHBIC
KJIacChl OPraHUYECKHX COEAMHEHHM; COCTaBIATH
YpaBHEHHs pEaKUui, NPOBOAUTH pPACYETHl IO
XUMHUYECKUM (DOpMYJIaM M YPaBHEHHUSIM PEaKLNH;
COCTaBJISITh 9NIEKTPOHHO-UOHHBIH GamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX IIPOLIECCOB.

3.1-33

Tema 2.4 p-anemenTs! |V rpynnbl nepuoanuecKoii cMHCTeMbl 4J1P
39 O6asi  xapakrepucTuka oyemMeHToB |V A rpymmsl 3mare: obuyio XxapakrepucTuky xumuueckux | OK 1-5, 1
MEPHOAMIECKON CHCTEeMBI. YTIEPOA M KPEeMHHI W HX SJIEMEHTOB B CBASH € MX TIOJIOXCHHEM B | 79 10
TIEPpUOIUIECCKOU CHUCTEME; 3aKOHOMEPHOCTH
COEIUHEHUS. . TIK
= ” MU3MCHCHHA XUMHYECKHUX CBOMUCTB 3JICMEHTOB U UX
40,41 | Jlabopamopnas paboma Ne 9 CBOHCTBa COEIMHEHHUMH 4JIP cocmmmenmii o meproxam  rpymmanm; gopwt | 1114,
yriaepoja U KpEMHHUSL. CYIIIECTBOBAHHUS XUMHYECKHX snemenros, | 2.1-2.3,
COBpEMEHHbIE  IpeicTaBieHHs O cTpoenuu | 3,1-3.3

aTOMOB; XapaKTepHblE XMMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BELIECTB Pa3JIMYHBIX KJIACCOB;
OOITyI0 XapaKTePUCTHKY YIIepoja M KPEeMHHS:
SIIEKTPOHHOE CTPOCHHE aTOMOB, BAJICHTHOCTh M
CTEIEHU OKHCJIEHHS B COEIMHEHUSX,
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PacIpoCTPaHEHHOCTh B TPHPOJIE M allOTPONHs,
(usMyeckne ¥ XMMHYECKHE CBOMCTBA, CHOCOOHI
TIOJTYy4€eHUs, IPUMEHEHUE yIUIepoJa U KpEMHHUA U
HX CcoequHEHH# (KUCIOpPOIHBICE COEIUHEHHS,
YTOJIbHAS U KPEMHUEBAS KUCIIOTBI U X COJIH).
YMeTh. [aBaTh XapaKTEPUCTUKY XHMHYCCKUX
DJIECMEHTOB B COOTBETCTBUU C HX IIOJIOXKCHHUEM B
HEPUOAMYCCKON CHCTEME XMMUUYCCKHUX 3JIEMCHTOB
JI.W. MenzeneeBa; UCIONBb30BaTh J1abOPaTOPHYIO
Hocyly M 00OpyZOBaHME; NpPUMEHATh Ha
IpakTHKe NpaBuia Oe3omacHoil paboTel B
XUMHYECKOI naboparopuy; TIPUMEHSATh
OCHOBHBIC 3aKOHBI XMMUHM JUIS PEIICHUS 3a[ad B
obnactH  NPO(ECCHOHATBHOW  IESTENBHOCTH;
IPOBOJHUTH ~ KayeCTBEHHBbIE  pEaKIUM  Ha
HEOpPraHUYeCKHe BEIIECTBA M HMOHBI, OTHEIbHBIC
KJIacChl OPTaHMYECKUX COEIMHEHHH; COCTaBIATh
YpaBHEHHUs DEAKIHi, NPOBOAUTH PACUETH MO
XUMHYECKUM (OPMYNIaM ¥ YPaBHEHUAM PEaKIHH,
COCTaBJIATh INIEKTPOHHO-NOHHBIH GamaHc
OKHCIIMTCIIBHO-BOCCTAHOBUTEIIbHBIX TIPOLIECCOB.

CamocmosimenvHas paboma o00y4aWuxcsi. 6CP
Pedepar — Hemerassl.
Pazaen 3 Xumus MeTa/LioB 30 12J1P
Tema 3.1 O0uas XapaKTepUCTHKA METAJIIOB 4
42,43 | OO6wue cBoiicTBa MeTaiuioB. Kopposust MeTasioB. 4 3uaTh: OOULYIO XapAaKTEPHCTHKY XHMHYECKHX OK 1
DJIEMEHTOB B CBA3H C HWX TIIOJIOKCHHUEM B l 2 3 5 7
N 12,3,9,
TIEPUOANICCKON CHUCTEME, 3aKOHOMEPHOCTH 9 10
'

M3MEHEHHSI XUMHYECKHX CBOWCTB 2IEMEHTOB M HX
COeIMHEHUH TI0 TMepuojaM M rpymmam; (Hopmbl
CYIIECTBOBAHMUS XHMHUYECKHX 9IEMEHTOB,
COBPEMEHHBIC ~ TPEJCTABICHHS O  CTPOCHHH
aTOMOB; XapaKTepHbIE XHMHYECKHE CBOHCTBA
HEOPTaHWYECKHX BEIIECTB PA3MYHBIX KIIACCOB;
o0mme CBOMCTBA METalIoOB. MONOKEHHE B
HEPHOJMYECKON CUCTEME, METAaUINYECKas CBA3b,
KPHUCTAJTHYIECKOS cTpoeHue METaJIIoB,
JNEKTPOXUMHUYCKUI Pl HAIPSDKEHUH METalIoB,
HAaXOXKIEHHE B mpupone, ¢usmueckue U
XUMHYECKHE  CBOWCTBA,  CIUIABbl,  KOPPO3Us
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METAJIJIOB 1 CIIOCOOBI 3aIUTBI OT KOPPO3HH.
YMeTb. 1aBaTh XapaKTEPUCTHKY XMMHYECKHX
DJICMEHTOB B COOTBETCTBHH C HUX IIOJIO)KCHHEM B
nepuo,:mqecxoﬁ CHUCTEME XMMHYECKHUX IJIEMCHTOB
JIW. MenpeneeBa;, CcOCTaBISATH  ypaBHEHHs
peaxiuif, IPOBOAUTH pacyeTbl M0 XUMHYECKHM
(dopmynaM U ypaBHEHHSIM pEaKLMH; COCTaBISATH
JIICKTPOHHO-HOHHBI ~ 0aNaHC  OKUCIHTEIbHO-
BOCCTAHOBHTEJIBHBIX IIPOLIECCOB.
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Tema 3.2 S-3yeMeHTHI | rpynmnbl mepHOIMYECKOil CHCTEMBbI
3JIEMEHTOB

44 Illeno4uHbIe METAILITBI.

3HaTh. OOLIyI0 XapaKTCPHCTHKY XHMHYECKUX
JIIEMEHTOB B CBSI3H C MX IIOJIOKEHHEM B
[EPUOMYECKON  CHCTEME;  3aKOHOMEPHOCTH
HU3MEHEHHs] XHMUYECKHUX CBOMCTB JIEMEHTOB U UX
COCIMHEHUI 10 HepuoaaM U rpymmnam; (HopMbl
CYIIIECTBOBAHHUS XUMHYECKHX SJIEMEHTOB,
COBPEMEHHbBIC  IIPEJCTABICHHS O  CTPOCHHHU
aTOMOB; XapaKTepHble XHMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3IHYHBIX KJIACCOB;
IIEJIOYHBIE METaUIbl: AJIEKTPOHHOE CTPOEHHE,
PacnpoCTPaHEHHOCTh B MPHUPOJE, (HU3HNUECKHE H
XHMHYECKUE CBOMCTBA, MOIyYCHHE, IPHMEHEHNE,
Ba)KHEUILINE COCAUHEHHUS.

YMeTb: 1aBaTh XapaKTEPUCTHKY XHMHYECKUX
9JIEMEHTOB B COOTBETCTBHH C HMX IMOJIOKCHHEM B
TIEPHOTMIECKOI CHCTEME XHMHYECKUX JIIEMEHTOB
JIW.  MenneneeBa, COCTaBIATb  ypaBHEHMs
peaxuuii, TPOBOAUTH PACUEThl 1O XUMHYECKUM
(opMynamM M ypaBHEHMSIM pEaKLHH; COCTAaBIATH
JJIEKTPOHHO-UOHHBIH  0ajaHC  OKHMCIIMTENIBHO-
BOCCTAHOBHTEJIBHBIX IIPOLIECCOB.

OK
1,2,357
9,10

Tema 3.3 s-jementsl |l rpynnbl nepuoanveckoii cucreMbl
9J1eMEHTOB

45 [lenouno3emenpable  MeTaIbl. JKEeCTKOCTh BOIBI M
CrocoObl €€ yCTpaHEeHusl.

3HaTh. OOIIYI0 XapaKTePUCTUKY XUMUYECKHX
JJIEMEHTOB B CBSI3M C HX IOJNOKCHUEM B
HEPUOAMYCCKON  CHCTEME;  3aKOHOMEPHOCTH
M3MCHEHHS] XUMUYECKUX CBOMCTB JIEMEHTOB U HX
COC/IMHEHUIl 10 IHepHojaM M rpymmaM; (HopMbl
CYILIECTBOBaHHS XUMHYCCKUX 9IIEMEHTOB,
COBPEMEHHBIC ~ IIPEJCTABICHUS O  CTPOCHUM
aTOMOB; XapaKTepHbIE XHMMUYECKHE CBOMCTBA
HEOPraHUYeCKHX BEIIECTB PA3JIMYHBIX KIACCOB;
IIEIOYHO3EMEIIBHBIC ~ METAJLIBI:  IEKTPOHHOE
CTPOGHHE, PACIPOCTPAHCHHOCTh B  IIPHPOIE,
¢usmueckne u XUMHYECKHE CBOJICTBA,
HOJTy4eHHE, IpUMEHEHHE, BaKHEHIIHIEe
COC/IMHEHMS; JKECTKOCTh BOJIBI U CIIOCOOBI ee
YCTpaHEHHs.

OK
1,2,357
9,10
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Ymern: JaBaTh XapaKTCPUCTHUKY XHUMHYICCKHX
3JICMCHTOB B COOTBETCTBHMM C HUX IIOJIOXKCHUEM B
nepuonnqecxof/i CHUCTEME XUMHYCCKUX DJICMCHTOB
JL.U.  MenneneeBa; COCTaBIATb  ypaBHEHHs
peaxiuii, NPOBOAUTH pPacyeTbl M0 XUMHYECKHM
(dopMynamM U ypaBHEHHSIM PEAKLMH; COCTAaBIATH
JJIEKTPOHHO-UOHHBIH ~ 0ajaHC  OKHMCIMTENIbHO-
BOCCTAHOBHTEIIBHBIX IIPOLIECCOB.

Tema 3.4 p-anementrst Il w IV rpynn nepmoamyeckoii 8 4J1P
CHCTEMBI )JIEMEHTOB
46 AJUTIOMUHHI. 2 3HaTh: 00Uyl XapakTepucTHky xummueckux | QK 1-5, 1
47 OJ10BO U CBHHEL, 2 ONICMEHTOB B CBA3M C WX TONOKCHHOM B | 7910
[EPUOJIMYECKOll  CHCTEME;  3aKOHOMEPHOCTH
48,49 | Jlabopamopnas paboma Ne 10 CoiicTBa COeIMHEHUI 4 4J1P mimgl{m NUMIHCCKIX CBOHCTE 3HCMCHT5BHHX MK
MeTamnos |-V rpynmn riasHeIX MOArpym. COE/IMHEHMHA 110 IepHojaM M rpymmam; (opMmsl 1.1-14,
CYIECTBOBAHMA ~ XMMHUeCKMX  smementos, | 2.1-2.3,
COBpEMEHHBIC  @peAcTaBieHHs O cTpoeHuu | 3,1-3.3

aTOMOB; XapaKTCPHbIC XHMHYECKHUE CBOMCTBa
HEOPraHMYE€CKMX BEIIECTB PA3JIMYHBIX KJIACCOB,

p-snementst Il w IV rpynn nepmogudeckoit
CHCTEMBI OJIEMEHTOB (QTIOMHHMI, CBHHEN WM
0II0BO): 9IEKTPOHHOE CTpOCHHE,

PacIIpoCTpaHEHHOCTh B TPHPOAE, Gu3Hueckue u
XUMHUYCCKHE CBOﬁCTBa, an)OTCpHOCTB OKCHII0OB U
THAPOKCHIOB, TIOITy4CHHEC, TIPUMEHEHHE,
Ba)KHEHIIINE COCAUHECHHUS.

YMeTb. 1aBaTh XapaKTEPUCTHKY XMMHYECKHX
DJICMEHTOB B COOTBETCTBHH C HUX ITOJIOXKCHHUEM B
FICPI/IO}Z[]/I‘—ICCKOI‘/'I CUCTEME XUMHUYCCKUX DJIEMCHTOB
JI.W. MenneneeBa; uCIIONBb30BaTh Ja0OPaTOPHYIO
nocyly M 00OpyJIOBaHME, NPUMEHATh Ha
NpaKkTHKe MpaBuia Oe3omacHoOil  paboTel B
XUMHYECKO# nabopaTopuu; MIPUMEHSTH
OCHOBHBIC 3aKOHBI XMMUHU [UIA PEIICHUA 3a1a4 B
obsactd  HPOQEeCcCHOHAIBHON  JeATeIbHOCTH;
HIPOBOJUTH Ka4yeCTBCHHbIC  PEaKIUn Ha
HEOpPraHUYeCKHe BEIIECTBA M HMOHBI, OTHEIbHBIC
KJIacChl OPTaHMYECKUX COCAMHEHUH; COCTaBIIATh
YpaBHEHHUs DPEAKIMil, NPOBOJAUTH PACYETH IO
XUMHYCCKUM (OpMYIIaM M YPaBHECHUSIM PCAKLIHH,
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COCTaBJISITH 3HCKTpOHHO-HOHHBIﬁ GanmaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX IPOLIECCOB.
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Tema 3.5 d-saementst I, I, VI, VII u VII rpynn 14 8JIP
TEPUOANYECKOIl CHCTEMBI 3JIEMEHTOB
50 d-snementsr | w Il rpynm nepuoaudeckoil cHCTEMBI 2 3uarp: obuyio xapaktepuctTnky xummdeckux | OK 1-5, 1
JIEMEHTOB Meﬂb W LMHK. DJICEMEHTOB B . CBS3M C HMX IIOJIOKCHHEM B 7’9,10
< TNIEPpUOIUIECKOU CUCTEME; 3aKOHOMEPHOCTH
51 d-amementsr VI u VIl rpymmm mepuogandeckoil CHCTEMBI 2 HSMCHCHIS: XHMICOKHX CBONCTE SICMCHTOB 1 HX K
9JICMCHTOB. XpOM U MapraHeL. COE/IMHEHMH 110 TeprojaM M rpynnam; (popMbl 11-1.4,
52 d-snementsr VI rpynm  mepuoauyeckoil  cucTEMBI 2 CYNECTBOBAHHMS ~ XWMHWeckHX  onmementos, | 2.1-2.3,
IIEMEHTOB. JKEJIE30. COBPEMEHHBIC ~ IIpeJcTaBjieHus o crpoenuu | 3.1-3.3
v < aTOMOB; XapaKTepHbIE XHMHYECKHE CBOMCTBA
53,54 | Jlabopamopnas paboma Ne 11 CpoiicTBa cOeIMHEHHI 4 4JIP PaKTep .
” VI 6 HEOPTAaHUYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
METajIoB - Tpym  TMOOOHHBIX  MOATPYIIL. d-omementer 1, 11, VI, VI uw VIl rpymm
AM(I)OTepHOCTL METAJIJIOB U UX COCIMHCHHUH. MEPUOAMYECKOIl  CHCTEMBI A/IEMEHTOB  (Meab,
55 | JlabopamopHas paboma Ne 12 CpolicTBa cOeAWHEHUI 2 2J1P LMHK, XPOM, MapraHell, j*eieso): JEeKTPOHHOE
Maprasiia co CTelneHbko okucienus 2, 4, 6, 7. ;)Tpoe““e' PaclpoCTpaHEHHOCTE B NPHPOZE,
o o NU3HYCCKHE " XUMHUYCCKHUE CBOMCTBA,
o
56 Jlabopamopnas paboma Ne 13 CBoiicTBa COeqUHCHHUI 2 2J1P 0COBEHHOCTH CBORCTB OKCHJIOB, MIDOKCHIOB H
JKEJe3a CO CTENEHbIO OKUCIEH s 2, 3. CONeH, TONydeHne, TNpUMEHEHHE, BaKHeHIINE
COCIMHEHHS.
YMmeTh. faBaTh XapaKTEPHCTUKY XHMMYECKHX
DJICMEHTOB B COOTBETCTBHH C HUX IIOJIOXKCHHUEM B
HepHOﬂH'{eCKOﬁ CHUCTEME XUMHYECKHUX DJIEMCHTOB
JI.W. MenneneeBa; ucnois30BaTh J1ab0paToOpHyIO
rnocyay W o0OpyldoBaHHE, IPUMEHSTh Ha
NpaKkTHKe MpaBuia Oe30macHoil paGoThl B
XUMHUYECKOH nabopaTtopui; MPUMEHSTh
OCHOBHbBI€ 3aKOHbI XMMUHU [UIA PEIICHUA 3a1a4 B
obmactd  HPOQeCcCHOHANBHON  JeATEeIbHOCTH;
IIPOBOJAUTH Ka4y€CTBCHHbLIC peakuuu Ha
HEOpraHW4YECKHE BEIIECTBA W HOHBI, OTIACIbHBIC
KJI1acChl OpTaHUYCCKUX COCHHHCHHﬁ; COCTaBJIATH
YpaBHEHUs PEaKIUid, MPOBOIUTH pAacUeThl IO
XUMHYCCKHM (GOpMyYIaM ¥ ypaBHEHHSAM PEaKIUH;
COCTaBJIATh 3J'IeKTpOHHO-HOHHLIﬁ Gayanc
OKHCIIMTCIIBHO-BOCCTAHOBUTCIBHBIX IIPOLIECCOB.
CamocmosimenvHas paboma 06yuaoWuxcsi. 6CP
Pedepar — Merasmb.
Bcero 112 (62T + 50JIP) +

12CP
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*J171sl XapaKTepPUCTHKH YPOBHS OCBOCHUsI yueOHOTO MaTepuaia HCIOIb3yIOTCs ClIeayoue 0003HaueHus .

1 — o3HaKOMHUTENbHBIN (Y3HABAaHUE paHee H3YUCHHBIX 00BEKTOB, CBOMCTB);

2 — penpoayKTHBHBIN (BBIOIHEHHE ICATEIBHOCTH IO 06Pa3Ily, HHCTPYKIMH WM TI0J PYKOBOICTBOM);

3 — MPOAYKTUBHBII (ILTAHUPOBAHKE M CAMOCTOSTEILHOE BBIMOIHEHUE ASATEIBHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI YYEBHOM JIUCHUTLIAHBI

3.1 TpeGoBaHusi K MATEPHATBHO-TEXHUYECKOMY 00ecrieYyeHHI0
Peanusanus nporpamMmbl JUCHHUIUIMHBL TpeOyeT Hanmuuus: yueOHoro KaOuHeTa XMMHUYecKuX
aucHUIUIvH 1 JlabopaTopun oOmiel 1 HEOpPraHN4eCKOH XHUMHUU.

O06opynoBaHue y4eOHOT0O KaOMHETA!

AynutopHas n1ocka — 1 mT., CToJ yueHudeckuit — 14 mr., ¢ty yueHu4eckuid — 28 mrT., CTom
npenojaBatenss — 1 INT., CTyJI mpemojaBarens — 1 mT., My’abTEMemuanpoekTop View Sonic
PJD5123/ Acer X113PH - 1 ., komnbetorep (HoyTOyk) HP Compaqg 6715b - 15.4”, AMD Turion
64 TL-60 2,0I'ri;, RAM 2r6, HDD 160r6, Ati Mobility Radeon X1250 -1 mr., 3KpaH nepeHOCHOH
Ha Tpenore Da-Lite Versatol — 1 mr., xumuueckue tabmunel ([1CD, Tabnauma pacTBOPUMOCTH,
DNEeKTPOXUMHYECCKUHN Psill HAPsDKEHU MeTaiuioB, OKpacka UHIUKATOPOB B Pa3IMYHBIX Cpeiax) —
4 mir., mwrakatel — 20 mt., komiekimuu («Metamnel u cmaBe, «[lmactmacce», «TormmmBo»),
KOMIUIEKT Y4eOHO-METOANYECKON JOKYMEHTAIIMH, KOMIUJIEKT BUIEOMATEPHAJIOB.

O6opynoBanue naboparopuu U pabOYUX MECT JIaDOpaTOPHUH:

AynmutopHas gocka — 1 mT., cTon yueHndeckuid — 14 mr., cTyn yyeHuueckuit — 28 mr., cTon
npenojasatens — 1 mr., ctyn npenogasarens — 1 mrt., oOmenabopaTtopHoe 000pyI0BaHKE, B TOM
qucie: cToi jgaboparopHslid — 11 mT., mocyna oOiero Ha3Ha4eHus - B HEOOXOAUMOM KOJIMYECTBE,
MOCy/la CHENHaTbHOTO Ha3HAueHUs - B HEOOXOOUMOM KOJIMYECTBE, U3MEPHUTENbHAs MOCyla - B
HE0OXOUMOM KONMYecTBe, IIKad BHITSHKHOW — 3 IIT., U3MEPHUTENbHOE 000pYIOBaHHE, B TOM
gucie: Beckl Texaudeckue BJITK-500r. — 1 mit., XuMu4ecKkue peakTHBBI.

KomnbroTepHslii kinacc:

Cron yuennueckuit — 14 mr., cTyn ydeHU4eckuid — 28 mT., ctos mpenoaaBatens — 1 mT.,
CTyJ TIpenogaBaTelisi — 1 mT., KOMIOBIOTEPHBIN CTON — 14 MIT., CTYyJl KOMIBIOTEPHBIN — 14 mT.
KomrmiekT yueOHO-MeTOAMuecKO TOKyMEHTAIIU!

Texuuueckue cpenacrsa oOyuenus: kommsiorep (I9BM) AMD Athlon (tm) 64 Dual Core
5000+ 2.61 Ghz 2 T'b 03V - 15 ., morutop Samsung SyncMaster913tm — 1 wit., MmoruTop ASer
V173 - 14 wr., mynetumenuanpoekrop Casio XJ-UT 310 WN — 1 wit., UHTEpakTHBHAs JIOCKa
Promethen (ABV587Pro) Active Board 587 Pro — 1 mr., MHOrOQyHKIIMOHAIBHOE YCTPOMCTBO
Canon i-SENSYS MF4018 — 1 mr.

3.2 UudopmannoHHoe odecniedeHue 00yueHust
[lepeueHp peKOMEHIyeMBIX Y4YeOHBIX U3IaHuil, HHTEepHET-pecypcoB, MOMONHHUTEIHHON
JUTEPATYPBHI.

OCHOBHBIEC UCTOYHHKHU:

1. AmapueB, AM. OOmas wu HeopraHuveckas XuMus. ydeOHoe mocobue /
A.W. Anapues, JI.B. llleBuuipina ; MunuctepctBo o0pasoBanus u Hayku Poccuiickoit denepanuu,
HoBocubupckuii rocyaapCcTBeHHBIN TeXHUYECKUN yHIBEpCcUTET. - HoBocuOupcek : HI'TY, 2015. - Y.
1 - 2. - bubaworp. B kH. - ISBN 978-57782-2738-5 ; To xe [DnektponHsliii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=438292

JlonoaHUTENbHbIE HCTOYHUKU!

2. I'pubanoBa, O.B. OOmas u HeopraHuveckas XHUMHs. OIOPHbIE KOHCIEKTHI,
KOHTPOJIbHBIC ¥ TECTOBBIE 3a1anus : mocoobue / O.B. I'pubanosa. - Poctos-Ha-/lony : M3xatensCTBO
«Denuke», 2014. - 191 c. - (Aburypuent). - bubmuorp. B k. - ISBN 978-5-222-22683-4 ; To xe
[DnexTponnsrii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=271508.

3. Epoxun IO.M., KomaneBa W.b. Xumus s mpodeccuii W CHEUATBHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOoduiel: ydeOHUK s CTYI. YUPSKICHUN cper. mpod.
oOpazoBanus — 3-¢ u3., crep. — M.: M3narensckuii ieHTp «Akagemus», 2015. — 448c.
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4. I'abpuensn O.C., JlpicoBa I'.I. Xumus: TecThl, 3aJaud M YHOpaxKHeHHs . yueO.

nocobue s CTyA. YYpekIeHud cpeld. npod. oOpazoBanus. — M.. M3naTenbCkuil IEHTp
«Axanemusn», 2014. — 336¢.
5. Epoxun IO.M. Xumus: 3agaunm M ynpaxHeHus @ y4ye0. mocobue i CTYA.

yupexxJeHuit cpen. npod. obpazoBanus. — 3-e u3a., crep. — M.: M3garenbckuil HeHTp «AKageMus»,
2014. — 228c.

6. Xumus u xu3Hb - XX| Bek: Haykallpecc
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOM

TV CIUTIIMHBI

KoHTponp u oleHKa pe3yiabTaTOB OCBOCHHS Y4eOHON AMCHMIUIMHBI OCYILECTBISETCS
MpernojaBaTeNieM B TIPOIECCEe MPOBEJACHUS MPAKTUYECKUX 3aHATHH, TECTUPOBAHHS, a TaKKe
BBITIOJTHEHUS OO YUJaIOIIMMUCS WHINBUTYaIbHBIX 3aaHUH, TIPOCKTOB, UCCIEI0OBaAHUI.

Pe3yabTarsl 00y4yeHus
(ocBOEHHBIE YMEHHsI, YCBOEHHbIE 3HAHMS)

D opMBbI M METObI KOHTPOJISI
M OII€eHKH Pe3yJIbTaTOB
00yueHust

YMmerh:

JaBaThb XapaKTCPUCTUKY XUMHUYCCKUX 2JICMCHTOB B
COOTBCTCTBUH C UX ITOJIOKCHHUEM B HCpHOI{H‘ICCKOﬁ
cucreMe xumuueckux anementoB J[.M. Menjeneena,

- OILICHKAa 3a BBINOJHEHUE U
3anuTy 1a00paTOPHBIX PadoT;

- OLIEHKa 3a BBIOJHEHUE
WHJUBHUIYAIBHBIX M TECTOBBIX
3aJlaHuH;

- OLICHKA 3a pEIICHUE 3a/1aY;

- OLIEHKa 3a BBINOJHEHUE
BHEAYJUTOPHOHU
CaMOCTOSITEIbHON PabOTHI.

UCIOJIb30BaTh JJAOOPATOPHYIO OCYy U 000PYAOBaHUE;

- OIICHKa 3a BBIMOJHCHUE U
3aIIUTY JJA0OPAaTOPHBIX PadoT;

- OIIGHKa 32 BBINIOJHECHUE
WH/IMBUYQIbHBIX M TECTOBBIX
3aJlaHUH,

- OIICHKA 32 peIICHHE 3a/1a4.

HAXOJUTh MOJIEKYJISIPHYIO (OPMYITy BEILIECTBA;

- OII€CHKa 3a BBIIIOJIHCHUC "
3aMUTy JJa00paTOPHBIX PadoT;

- OLICHKAa 3a BBIITOJIHCHHC
I/IHI[I/IBI/IIlyaJ'H)HI)IX U TECTOBBIX
3aJaHNH,

- OLICHKA 3a PEIICHUE 3a/1a4.

NPUMEHSTH Ha TPaKTHKE MpaBuiia 6e30nmacHoi paboThI B
XUMUYECKOH 1abopaTopuH;

- OIICHKa 3a BBINOJHEHHE U
3alUTy 1a00paTOPHBIX padoT;

- OIIGHKa 32 BBINOJHEHUE
UH/IMBUIYAIbHBIX M TECTOBBIX
3aJlaHuH,

- OIICHKA 3a pelIeHue 3a/1a4.

MNPUMCHATb OCHOBHBIC 3aKOHbBI XMMHH IJI pCHICHUSA 3aaa4
B o0JytacTu HpO(i)CCCHOHaHBHOfI ACATEIIbHOCTHU,

- OIICHKa 3a BBIMIOJHCHUE U
3aIIUTY JJA0OPAaTOPHBIX PabOT;

- OIIGHKa 32 BBINIOJHCHUE
WH/IMBUYQIbHBIX M TECTOBBIX
3aJlaHuH,

- OIICHKA 3a PelICHHE 3a/1a4.

HpOBO}II/ITB KAQ4CCTBCHHBIC peaKuI/m Ha HeOpFaHI/I'-IeCKI/Ie
BCIIIECTBA U NOHBI, OTACIIbHBIC KJIaCChI OpFaHI/I‘IeCKI/IX
COCIMHEHNH,

- OII€HKa 3a BBIIIOJIHCHUC "
3aIuUTy J1a00paTOPHBIX PadoT;

- OLICHKAa 3a BBIITOJIHCHHC
I/IHIII/IBI/IIlyaJII)HbIX U TECTOBBIX
3aJaHNH,

- OLICHKA 3a PENICHUE 3a/1a4.

COCTABJISITh YPABHEHUs PEaKLIMii, IPOBOAUTH PACUYETHI 110

- OICHKa 3a BbIIIOJHCHUC U
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XUMUYECKUM (POpMyJIaM U YPaBHEHUSM PEaKLUH,

3alUTy Ja00paTOPHBIX PadoT;

- OIIGHKa 32 BBINOJHEHUE
WH/IMBUYaIbHBIX M TECTOBBIX
3aJlaHui;

- OIICHKA 3a pelIeHue 3a/1a4.

COCTaBJIATH BHCKTPOHHO—I/IOHHHﬁ 0aJaHC OKHUCIUTEILHO-
BOCCTAaHOBHUTCIIbHBIX ITPOLIECCOB.

- OIICHKa 3a BBINOJHCHUE U
3aIUTY JJA0OPaTOPHBIX PabdoT;

- OIIGHKa 32 BBINIOJHEHUE
WH/IMBUYAIbHBIX M TECTOBBIX
3aJaHuH,

- OTICHKA 32 PeIICHHE 3a/1a4.

3HaTh:

TUAPOIIU3 COJIEH, SIEKTPOIIN3 PACIUIaBOB H PACTBOPOB
(couieit u mienoven);

- OIICHKa 3a BBINOJHEHUE U
3ammuTy 1ab0paToOpHBIX PadoT;

- OIICHKa 3a BBIIOJHECHUE
VHJIUBUyAJIbHBIX U TECTOBBIX
3aJlaHuH;

- OLICHKA 3a pENIEHUE 3a/1a4.

AUCCONUALINTIO DJICKTPOJIUTOB B BOAHBIX PACTBOPAX,
CUJIbHBIC U Clla0ble 3JICKTPOJIMTHI,

- OIICHKa 3a BBINOJHEHUE U
3alIMTy J1a00paTOPHBIX PadoT;

- OILIEHKa 32 BBINOJHEHUE
UH/IMBUIYaJIbHBIX M TECTOBBIX
3aJaHUH,

- OIICHKA 32 pelIeHUe 3a/1a4.

KJIACCU(DUKAITNIO XUMHUECKUX PEAKIIUA 1
3aKOHOMEPHOCTHU UX IMPOBEICHUS;

- OLIEHKa 3a BBHINOJHEHHE U
3aIIUTY JJa00PaTOPHBIX PadoT;

- OIICHKa 3a BBITIOJTHCHUC
HHIUBUAYAJIbHBIX WM TCCTOBBIX
3aJJaHuH,

- OIICHKA 32 peIleHUE 3a/1a4.

oOpaTtuMble 1 HeOOpaTUMble XUMUYECKUE PEAKIINH,
XMUMHYECKOE PAaBHOBECUE, CMELIEHNE XUMHYECKOT O
paBHOBECHS MO ACUCTBUEM Pa3InYHBIX (PaKTOPOB;

- OIICHKa 3a BBINOJHEHUE |
3amuTy 1ab0paToOpHBIX padoT;

- OIIGHKa 3a BBINOJIHCHUE
VHJIUBUYAJIbHBIX U TECTOBBIX
3aJlaHuH,

- OLICHKA 3a pEIICHUE 3a/1a4.

O6H_Iy10 XapaKTCPpUCTUKY XUMHUYCCKUX 3JICMCHTOB B CBA3U
C UX ITOJIOXKCHUEM B HCpI/IOI[I/I"ICCKOI\/’I CHCTEME,

- OIICHKa 3a BBINOJHEHUE U
3alIMTy 1a00paTOPHBIX PadoT;

- OILIEHKa 32 BBINOJHEHUE
UH/IMBUIYAJIBHBIX M TECTOBBIX
3aJaHUH,;

- OIICHKA 32 pelIeHHe 3a/1a4.

OKHUCJIUTETbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH, PEAKITUU
WOHHOT'O OOMEHA;

- OIlCHKa 3a BBINOJHCHHE WU
3aIUTY JJa00PaTOPHBIX PadoT;

- OILICHKAa 3a BBIITOJIHCHHC
I/IHJII/IBI/II[yaJ'II)HI)IX U TECTOBBIX
3aJJaHuH,

- OLICHKA 3a pElIeHUE 3a/1a4.

OCHOBHBIC MMOHATUSA U 3aKOHBI XUMUU,

- OLEHKa 3a BBIIOJHEHUE MU
3alIUTy 1a0OPaTOPHBIX PaboT;
- OLEHKAa 32 BBINOJHEHUE
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VHJIUBUyAJIbHBIX U TECTOBBIX
3aJlaHuH,
- OLICHKA 3a pElICHUE 3a/1a4.

OCHOBBI JJICKTPOXHUMMUH,

- OIICHKa 3a BBINOJHCHUE U
3aIIUTY JJA0OPAaTOPHBIX PadoT;

- OIIGHKa 32 BBINIOJHECHUE
WH/IMBUYQIbHBIX M TECTOBBIX
3aJlaHuH;

- OIICHKA 3a PeIICHHE 3a/1a4.

MEPUOANYECKHIN 3aKOH U IEPUOTUIECKYIO CUCTEMY
xumudeckux sneMmeHnToB .M. Menneneera,
3aKOHOMEPHOCTH U3MEHEHUSI XUMHUYECKUX CBOMCTB
AJIEMEHTOB M UX COCAMHEHUH 10 MEePUOIaM U TPYyIIaM;

- OII€HKa 3a BBIIIOJIHCHUC "
3aIUTy J1a00paTOPHBIX padoT;

- OLICHKAa 34 BBIITOJIHCHHC
I/IHI[I/IBI/IIlyaJ'II)HI)IX U TECTOBBIX
3aJJaHuH;

- OLICHKA 3a PELICHUE 3a/1a4.

TETUIOBOU APPEKT XUMUIECKUX PEAKIIHH,
TEPMOXUMHUYECKUE YPaBHEHUS,

- OIICHKa 3a BBINOJHEHHE U
3alUTy 1a00paTOPHBIX PadoT;

- OIIGHKa 32 BBINOJHEHUE
UHIMBUIYAIbHBIX M TECTOBBIX
3aJaHuH,

- OIICHKA 32 pelIeHue 3a/1a4.

THUIIBI M CBOMCTBA XUMUYECKUX CBsA3€l (KOBaJCHTHOMH,
HOHHOM, METAJUTMYECKOH, BOJIOPOIHOM);

- OIICHKa 3a BBINOJHCHUE U
3aIIUTY JJa0OPaTOPHBIX PadoT;

- OIIGHKa 32 BBINOJHECHUE
WH/IMBUIYAIBHBIX M TECTOBBIX
3aJJaHuH,

- OIICHKA 32 PeICHHE 3a/1a4.

(hOpMBI CYIIECTBOBAHUS XUMHUYECKUX JICMEHTOB,
COBPEMEHHBIE MPEICTABICHUS O CTPOEHUH ATOMOB;

- OII€CHKa 3a BBIIIOJIHCHUC "
3aIUTy J1JA00PaTOPHBIX PadoT;

- OLICHKAa 34 BBIITOJIHCHHC
I/IHIII/IBI/IIlyaJII)HbIX U TECTOBBIX
3aJaHNH,

- OLICHKA 3a pEeNIeHUe 3a/1a4.

XapaKTEepHbIE XUMUYECKUE CBOMCTBA HEOPIraHUUECKUX
BELIECTB Pa3JINYHbIX KJIACCOB,

- OIICHKa 3a BBINOJHEHHE U
3alUTy Ja00paTOPHBIX PadoT;

- OIIGHKa 32 BBINOJHEHUE
UH/IMBUIYAIbHBIX M TECTOBBIX
3aJlaHni;

- OIICHKA 32 pelIeHUe 3a/1a4.
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5 OGOCHOBAHHME BAPUATUBHOM YACTHU JUCHHUILIUHBI

OcHoBaHMeM [JIsi BBEACHHUS HOBBIX DJIEMEHTOB SIBISIETCA 3ampoc paboTojaTens Ha
JonoNHUTENbHbIe pe3yibTaThl ocBoeHust [IIICC3, ¢ yderoM mnpodeccruoHaNbHBIX CTaHAAPTOB
(kBaTMpUKAMOHHBIX TpeboBaHuit), He npemycMorpennbie PI'OC, u mpeamosaracT yBelndeHUe
4yacoB Ha 67 4acoB Ha M3ydeHHE AUCHUTUIMHBI «O011as 1 HeopraHudeckast XuMus» Ui MOJTydeHHs
yr1yOJIeHHBIX 3HAHUN U COBEPUICHCTBOBAHUS YMEHUN U MPAKTUYECKUX HABBIKOB.
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