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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLTAHBI
OVIL.12 XUMUSA

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouast mporpamma 00111€00pa30BaTeIbHON y4eOHOM TUCHUIUIUHBI SIBISETCS
YacThl0 MPOTpaMMbl TOJATOTOBKH crneruanuctoB cpeaHero 3BeHa ([IIICC3)
TYMaHUTApHOTO Mpoduis U mpeaHasHadueHa aius u3ydenus xumuu B [AIIOY YAO
«UMK» B peaenax ocBoenus [IIICC3 Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus npu
HOJrOTOBKE KBATU(UIMPOBAHHBIX pabOUYUX, CIyXKallUX U CHEIUAIMCTOB CPEAHETO

3BEHA.
1.2. Mecto aucuuniunbl B cTpykrype IIIICC3: o0meobpa3zoBaTenbHbIN
ITUKJT.
1.3. Heau u 3aga4i TUCHUILUINHBI — TPEOOBaHNUS K Pe3yJbTATaAM OCBOEHHUS
AUCIHUTITMHBI

Hean:

— (QopMupoBaHUE KauyeCTB JIMYHOCTH, HEOOXOJUMBIX UEJIOBEKY  JIs
MOJTHOIICHHOM JKM3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX XHUMHUUYECKOM
NEATENIbHOCTH: MBIIIJICHHUS,, WHTYUIAH, JIOTUYECKOTO MBIIIJICHHS, JJEMEHTOB
MOCJICIOBATEIbHOCTH,  MPOCTPAHCTBEHHBIX  IMPEJCTABICHUH, CIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEN.

3agaum:

— o0ecrneyuTh  CO3HATEIbHOE  YCBOCHHME  YYAIIUMHUCSA  BaKHEHIIUX
XUMHUYECKUX 3aKOHOB, TECOPUW, MOHATUH, 3HAKOMUTH C METOJAMU XUMHYECKOU
HayKH;

— (¢opMupoBaTh HAy4YHOE MHUPOBO33PEHHE, a TAKXKE MMOHUMaHUE TOro, YTO
XUMUYECKOe O00pa3oBaHWe — O00S3aTEIbHBIM 3JEMEHT KYJIbTYPbI, HEOOXOIUMBIH
KaXJIOMY YEJIOBEKY;

— BOCHHUTBHIBATH TPYJOJIO0ME, HPABCTBEHHOCTh, HHTEPEC K TMPEAMETY,
OCpeXHOE OTHOIIEHHWE K MPHUPOJIC, YBAXKEHHE K IMPEoOpa3yrolM BO3MOXHOCTSIM
HAyKH, IOHUMaHue MPUOPUTETA 00IIeUETOBEYECKUX [ICHHOCTEH;

— pa3BUBaTh MBIIUICHUE YYallIUXCS, UX CAMOCTOSITEIbHOCTh U TBOPYECKYIO
AKTUBHOCTh B OBJAJCHUU 3HAHUSIMHU, 00ydaTh PA3HOOOpPA3HBIM BHUAAM Y4EOHOM
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YHPABJIEHUE JOKYMEHTAIIUEU

ACATCIIBHOCTH.

Ilnanupyembie pe3yJibTATHI OCBOCHUS Y4e0OHOI0 NpeaMera

Koambl
pe3yJabTaToB

l'[.na}mpyeMble pe3yJabTaTbl 0OCBOCHUA TUCHUIIMHBI BKJIKOYAI0T:

OK'1

BriOuparh criocoOsI perieHust 3a1a4 TpodhecCHOHAIBHOM NeTeIbHOCTH IPUMEHHUTENBHO K
Ppa3IuYHbIM KOHTEKCTaM

OK 2

Hcmons3oBath COBPEMCHHBIC CPEACTBA IIOUCKA, aHaJIM3a U UHTCPIPETAlIUN I/IH(l)OpMaIII/II/I n
I/IHq)OpMaIII/IOHHLIe TCXHOJIOTHMHU AJIs1 BBITIOJTHCHUSA 3aa4 HpO(beCCHOHaHBHOﬁ JACATCIBHOCTU

OK3

HHaHHpOBaTL " p€ain30BbIBATH coOCTBEHHOE HpO(l)eCCI/IOHaJ'II)HOG 1 JIMIHOCTHOC pa3BUTHUC,
OpeANPUHUMATEIILCKYIO ACATCIIBHOCTD B HpO(I)CCCHOHaJIBHOI;‘I C(bepe, HCIIOJIB30BAaTh 3HAHUA 110
(I)PIHaHCOBOP’I T'PaMOTHOCTH B PA3JIMIHBIX )KU3HCHHBIX CUTYyalUAX

OK 4

9(1)(1)€KTI/IBHO BBaHMOZLCfICTBOBaTL n pa6OTaTL B KOJIJICKTHBC 1 KOMaHIC

OK 5

OcyImecTBIATh YCTHYIO M MICEMEHHYI0 KOMMYHHKAIUIO HA TOCYJAPCTBEHHOM SI3bIKE POCCHHCKON
(enepayy ¢ y4eToM 0COOEHHOCTEH CONMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 6

[TposBAATH TpaXkKIaHCKO-TIATPHOTUIECKYIO TO3UIINIO, IEMOHCTPHUPOBATH OCO3HAHHOE MTOBEICHUE Ha
OCHOBE TPAJULHOHHBIX OOIIEYETOBEUECKUX IEHHOCTEH, B TOM YHCIIE C YY€TOM FApMOHM3AINN
MEKHAIMOHAIBHBIX ¥ MEKPEJIUTHO3HBIX OTHOLIEHHUH, IPUMEHATH CTAHIAPTHI
AHTUKOPPYIIIIHOHHOTO ITOBEICHUS

OK7

ConelicTBOBaTh COXPaHEHUIO OKPYXKAOIIEH CpeJIbl, pecypcocOepeXeHHI0, IPUMEHSTh 3HAaHUI 00
M3MEHEHHH KJIUMATa, IPUHIUITBI OEPEeIKITMBOTO MPOM3BOACTBA, 3()(HEeKTHBHO AEHCTBOBATH B
lI]:’)e?:BI)I‘IS_I‘/‘IHBIX CUTyalusiaXxX

OK 8

Hcnonk3oBatk cpeacTBa GU3NUECKON KYJIBTYpBI U1l COXpAaHEHUsSI U YKPEIUICHHUS 37I0pPOBbs B
nporecce NpodeccuoHaIbHOHN AeATeNbHOCTH U MOAAEePKaHU HeOOXOAUMOTO YPOBHS (PU3UIECKOil
MIOATOTOBJIEHHOCTHU

OK 9

Ilonb3oBaThCs Hqu)eCCHOHaHLHOfI ,HOKyMeHTaIIPIeﬁ Ha rocyJapCTBEHHOM M MHOCTPAHHOM S3bIKaX

JIP 01

quCTBO TropAaoCTH U YBAXKCHHUA K UCTOPUU U JOCTHIKCHUSIM OTE€UECTBEHHON XUMHYECKOMN HayKU;
XUMHUYECKH I'PaMOTHOC MMOBEICHUEC B HpO(l)eCCHOHaHLHOfI JACATCIBbHOCTU U B 6I)ITy npu O6paIlIeHI/II/I
C XUMHYCCKHUMHU BCUICCTBAMU, MATCpHUAJIAMU U TTPOLICCCAMU

JIP 02

T'oToBHOCTE K OPpOAOJIKCHUTIO O6pa3OBaHI/I${ W TIOBBIIICHUA KBaJ'II/I(bI/IKaIII/II/I B U3 6paHHOﬁ
HpO(i)eCCHOHaJILHOP’I JACATCIBPHOCTU U 00BEKTUBHOE OCO3HAHHE PO XUMHUYCCKUX KOMHCTCHHI/Iﬁ B
9TOM

JIP 03

YMeHue HCnoabp30BaTh JOCTHKEHHSI COBPEMEHHON XMMUYECKOH HAYKH U XMMUYECKHX TEXHOJIOTUI
JUISL TIOBBIIICHUSI COOCTBEHHOTO MHTEIUIEKTYAJIHOTO Pa3BUTHS B BBIOPaHHON NpodeccroHaNIbHOM
JeSITEIIFHOCTH

MP 01

Hcnonp3oBaHne  pasiuyHBIX ~ BHOOB  [O3HABATCIBHOM  AGSITENBHOCTH W OCHOBHBIX
MHTEJUIEKTYalbHBIX Olepanuii (IIOCTAaHOBKH 3aadud, (OPMYIMPOBAHWS THIOTE3, aHAM3a H
CUHTE3a, CPaBHEHUS, 0000IICHHUS, CHCTEMAaTH3aIIUH, BbISIBICHHUS IPUYMHHO-CIICCTBEHHBIX CBA3CH,
MOMCKA aHaJIoroB, (OpMYIIMPOBAHMUS BBIBOJIOB) JUIsl PEILICHHUS [TOCTABICHHON 3aJaul, PUMEHEHHUE
OCHOBHBIX METO/IOB MTO3HAHUS (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) I U3yUCHHS Pa3IMUHBIX
CTOPOH XHMHYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPBHIMH BO3HHKACT HEOOXOAUMOCTh
CTAJIKHMBAaThCs B MPOecCHOHATIbHOM cdepe

MP 02

Hcnonp30BaHue pa3iuyHBIX HCTOYHHMKOB JJISl TIONYYEHHS XMMHUYECKOW WH(OpMaluHu, yMEHHE
OLICHUTH €€ JOCTOBEPHOCTH JJIsl JOCTIXKECHHS XOPOIIHX Pe3yIbTaTOB B NpoecCHOHANILHOMU chepe

I1P6 01

ChopMHUPOBaHHOCTH TIPEJCTABIEHHH O MECTe XMMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHPa;
MTOHUMAHHUE POJIM XMUMHUH B (JOPMHUPOBAHUN KPYro30pa n (GYHKIMOHATHHONW IPaMOTHOCTH YeJIOBEKa
JUISL pEIICHHUS] TPAKTHYECKHX 3a1a4

I1P6 02

Brnanenne  OCHOBOMONArarOIMMH  XMMHYECKMMH  THOHSTHSMH, TEOPHUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOIb30BAHNE XUMHUECKOH TEPMHHOIOTHEH M CHMBOJIMKON

ITP6 03

Brnanenne oCHOBHBIMH METOJaMU HAYYHOTO ITO3HAHHS, HCTIOJIb3YEMBIMH B XMMHUH: HAOIOACHHUEM,
ONMCAaHUEM, H3MEPEHMEM, OSKCIEPHMEHTOM; YMEHHE 0O0pabaThiBaTh, OOBACHATH PE3YIbTAaTHI
MIPOBEJICHHBIX OMNBITOB W MENaTh BBIBOJBI;, T'OTOBHOCTh M CIOCOOHOCTH HPUMEHSATH METOIBI
MIO3HAHM P PELICHUH NPAaKTHIECKUX 3a/1a4

ITP6 04.

ChopMHUPOBAaHHOCTh YMEHHUSI JaBaTh KOJMYECTBEHHBbIC OLIEHKH M IPOWU3BOIUTH PACYEThl IO
XUMHYECKIM (HOpMyJIaM U YPaBHEHUSIM

I1P6 05.

Brnanenne IpaBUJIaMU TEXHUKH 0Ee30IMaCHOCTH ITPU UCIIOJIBb30BAHNU XUMHUYCCKNX BEHICCTB

ITP6 06.

ChopMHUPOBaHHOCTh COOCTBEHHON MO3MIMHM 10 OTHOIICHHI0O K XHMHUYECKOH uHpopmanuu,
MOJTyJaeMOH U3 pa3HBIX HCTOYHHUKOB
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1.4. Kostu4yecTBO 4ac0B HA OCBOCHME NMPOrPAMMBbI Y4eOHON AUCUMILIMHBI:

MAKCUMANbHOU Y4ebHOU Haspy3Kku obyuarowezocs 62 daca, B TOM YHCTIE:
00s13aTeTbHOM ay TUTOPHOM yueOHOM Harpy3Kku oOydarorierocs — 62 Jaca;
CaMOCTOATEILHOM paboThl 0OyJarorerocs — 0 gacos.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILJIAHBI

2.1. O6beM y4eOHOM TMCHUNJIMHBI M BUbI YUeOHOi#i padoThl

Bua yueOHoii paboThl

O0beM yacoB

MakcumajibHasl yueOHas HAarpy3Ka (Bcero) 62
Oos3aTenbHast ayIMTOpHasA yuyeOHasi HATPy3Ka (Bcero) 62
B TOM YHCJIC:
nabopaTopHbIe pabOTHI 0
PAaKTUYECKHE 3aHATHS 28
KOHTPOJIbHBIE PAOOTBHI 0
KypcoBas paboTa (IIpoeKT) 0
CamocrosiTesibHasi padoTa o0y4yarouierocs (Bcero) 0

B TOM YHCJIC:

CaMOCTOATCIIbHAsA pa60Ta HaJl THANBUAYAaJIbHBIM ITPOCKTOM

MOIrOTOBKA JOKJIAI0B

H3y4YCHHE JTUTEPATYPHI

peuicHue 3aaa4

Wroroas artectanus B popme aud¢epeHIHPOBAHHOTO 3aUeTa
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2.2. TemaTu4yeckuii Iiiad u coaep:xkanue yuyeonoi nucuumannsl OYIL12 XUMUSA
HaumeHoBaHue pa3esioB u Coneprxanue y4eGHOTo MaTepHaJia, 1adopaTopHble padoThl H IPAKTHYECKHE 3aHATHSA, O0bem Ilnanupyemblie
TeM caMoCTOsITeJIbHAsI padoTa 00y4YaroIMXcs, HHANBHIY AJILHBIH MPOEKT 4acoB pe3yJIbTaThl
1 2 3 4
Paszgen 1.
duzuveckas
XUMHUsI
Tema 1.1. Conep:xanue y4eOHOro MmaTepuaja 6
MouexyasipHo-kunernyeckas | 1. CrpoeHue U cocTaB BellecTBa. ATOM, MOJEKyJIa, KPUCTAILI, KOJIMUECTBO BEIIECTBA.
TeopHsi 2. VYuenue o nepuoukyocTy. [leproaiueckuii 3aK0H U MEPUOHUYECKasi CUCTeMa XUMUYECKHUX IIEMEHTOB
J.M.MeHnneneeBa B CBETe€ TEOPUHU CTPOCHUS aTOMA.
3 3HavyeHNe NepHOINIECKOTo 3aKOHA.
JlaGopaTopHbie paGoThI
IIpakTnyeckue 3aHATHSA
KonTpoabHblie padoThl
CamocTosiTe/IbHAasi pad0Ta NPH H3YYeHHU TeMBbI:
Tema 1.2. Coaep:xanne yueGHOro MaTepuaa 6
OcCHOBBI XMMHYECKOH 1. IIpeamer TepMOAMHAMUKH.
TepMOJIUHAMUKH U OCHOBHBIE TEPMOIMHAMHYECKHE TTOHSATHS
TEPMOXHMHH 2. TepMmonnHaMUUECKHE TOTEHINAIIBI.
JlaGopaTopHbie padoThI
IIpakTHyeckue 3aHATHA
KonTpoabHblie padoThl
CamocTosiTe/IbHAsi pa00Ta NPH H3YYEeHHU TEMBI:
Tema 1.3. Coaep:xanne yueGHOro MaTepuaa 6
YueHus o pacTsopax. 1. PacTBOpHI - HPU3NKO-XUMHUYIECKHE CHCTEMBI.
dJiekTpUYecKast 2. .Konuenrpauus pactBopos. CyIniHOCTb Nporiecca pacTBOPEHHSI.
IPOBOAMMOCTD 3 DIeKTpUYECKas IIPOBOAUMOCTE PACTBOPOB. METOMIBI OLPENEIEHHUS JIEKTPHIECKO ITPOBOIAMOCTH.
PacTBOpOB.
4 [TprmeHeHne METOZOB U3MEPEHHS IPOBOIMMOCTH, BXO/SIIIEH B COCTAB CHIPBS M TOTOBOI MUIIIEBOI
NPOAYKIIUU.
JlabopaTopHblie paboThl
IIpakTHYecKHe 3aHATHUS
KonTpoabHbie padoThl
CaMocTrosiTe/IbHAsI pad0oTa PH H3YYeHHH TeMBbI:
Tema 1.4. Xumnueckast Conep:xanue yueOHOro Mmarepuaja 6
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KHHETHKA M KaTaJu3. 1. Xumudeckas KHHeTHKa peakiuii. OCHOBHBIE TTOI0)KEHUS W IOHATHSL.
2 Knaccudukanus xumdeckux peakunii. CIOXHBIE PEaKIHH.
3. 3aKOHOMEPHOCTH MPOTEKAHNS XUMHUYECKUX Peaknii. 3aBHCUMOCTh CKOPOCTH PEAKIIHN OT
KaTaJn3aTopoB.
JlabopaTopHbie paboThl
IIpakTHYecKHe 3aHATHS 10
1 BrusiHME TeMIiepaTyphl Ha CKOPOCTh XUMHUYECKOH PEaKIIHu.
2 BrusHMe TemIiepaTypsl Ha CKOPOCTb OMOJIOTHIECKUX MTPOIIECCOB.
3 3aBHCHMOCTH CKOPOCTH PEaKIMU OT KaTaau3aTopa. KaTamn3 roMoreHHBIH 1 TeTeporeHHBIH.
4 CKOpPOCTP T€TEPOTEHHBIX XHMUYIECKHUX MTPOIECCOB.
5 | IlpumeHeHHE METO0B H3MePEHMsI YIEKTPHYECKOii POBOIMMOCTH B JIa00PaTOPHOi MPaKTHKe.
KoHTpoabHbIe padoThl
CamocTosiTe/IbHAsI padoTa PH H3YYeHHH TeMBbI:
Tema 1.5. Xumuueckoe Conep:xanue y4eGHOro MmaTepuaja 16
paBHOBecHe. 1. [TonsTHE 0 XUMUYECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIIX Macc.
2. | CMmemeHnne XMMAYECKOTO paBHOBECHS.
3 PaBHOBecHE B TeTepOTeHHBIX CHCTEMAX.
4 [IpaBwto mpon3BeACHUS PAaCTBOPUMOCTH.
5 [IpoTomuTryeckast TeOpUs KMCIOT ¥ OCHOBAHHH , BXO/ISIINX B COCTaB CHIPbS M TOTOBOM IMUIIEBON
TIPOAYKIIUI
6 Ponb KOHIIEHTpAIH BOJOPOIHBIX HOHOB B IHIIEBHIX IPOIIECCax.
7 .Peakuus cpenpl B pactBopax cosieit. ['uaponus conei.
8 AKTHBHAs ¥ 00111ast KUCIIOTHOCTH PaCTBOPOB.
JlabopaTopHblie padoThl
IIpakTHYecKHe 3aHATHS 10
1 Onpenenuts pH B MUIIEBBIX MPOIYyKTaX, KaK MOKA3aTEeH PEaKIUd CPeIbl.
2 Poutb KOHIIEHTpAIK BOXOPOTHBIX HOHOB B ITHIIEBHIX MPOLECCAX.
3 [IpuHIUTEI KOJIOPUMETPUUYECKOT0 orpeaeneHus pH B MUIIEBBIX MPOAYKTaX.
4 VHanKaTopsl M NX MPHUMEHEHHE B TUIIEBON MPOMBIIIIIICHHOCTH.
5 OnpeneneHre akTUBHOM 1 001l KUCIIOTHOCTH B MUMIEBHIX MPOIYKTAX.
KonTpoabHbie padoThl
CamocTrosiTe/IbHAsI pad0Ta P H3YYeHUH TeMBbI:
Tema 1.6. DuekTpoxumust Conep:xanue yueOHOro MmaTtepuaja 14
1. DNIEKTPOTHBIN MOTEHIIUATL.
2. Juddy3noHHbII TOTEHITHAT.
3 3Ha4YeHre TTOTEeHIINAJIOB B MMUIIEBOH MPOLYKITUH.
4 OKHCIHATENEHO-BOCCTAHOBUTEIBHBIE IIOTCHIIUAIIBL.
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5 OKHUCINTENIFHO-BOCCTAHOBHUTENILHBIE PEAKIMH B MUIIEBBIX IPOIYKTaX.
6 Peakuun nonnoro oOMeHa.
7 | DAEeKTpOIHUTHI B BOAHBIX pacTBopax. CHIIbHBIEC U clabble SIEKTPOIHUTHI
JlabopaTopHbie paboThl
IIpakTHYecKne 3aHATUS 6
1 | Penrenue skcriepuMEHTAIBHBIX 3a/a4 B 001aCTH PO(ECCHOHANBHOM AeATEIbHOCTH.
2 OKHCINTEIFHO-BOCCTAHOBUTENIFHBIE PEAKINH B MUIIEBBIX IPOIYKTaX.
3 | XUMHYECKHE MPOLECCHl U OCHOBHBIE 3aKOHBI 3JIEKTPOJIN3a.
KonTpoabHble padoThl
CamocTosiTebHasi paboTa NPH U3YYeHHHU TeMbI: 18
1. | Cucremarnueckas npopaGoTKa KOHCIIEKTOB 3aHATHI ,y4eGHOM TUTEPATyphL.
VipaxHeHUs B PELIEHUU 3a1ad, YIPaXKHEHUH, IPUMEPOB, IPEBPaALICHUSX.
[Tpumenenne 3HaHU U OOBSCHEHUS PA3HOOOPA3HBIX XMMHUECKHUX MOHSITHH, 3aKOHOB U TEOPHH.
Pa3BuBaTh MHTEIUIEKTYaIbHBIE CIIOCOOHOCTH M MO3HABATEIbHBIE HHTEPECH! B MIPHOOPETEHNN XUMHUUECKUX
3HAHWH C UCTIOIB30BAHUEM PAa3INIHBIX HICTOYHUKOB MH(OPMALUH, B TOM YHCIIE KOMITBIOTEPHBIX.
W3y4ats TeopeTHIeCKIEe OCHOBBI OPTaHUIECKOH, (PU3UIESCKON XHUMUH.
[IpoBoaNTh KauyeCTBEHHBIC pEAKIMM Ha OTICIbHBIE KJIAcChl XUMHWYECKHMX COCIUHEHHWH. BBIMOIHATH
KOJIMYECTBEHHbIE PacueThl COCTaBa BEIIECTBA 110 pe3ysbTataM n3MepeHuil. Mcronap30BaTh 1abopaTopHyto
MOCyly ¥ XUMHUYECKoe 000pyIOBaHuE.
CoOmoaTh npaBmiia TEXHUKU 0€30MaCHOCTH TIPH padoTe B XUMUYECKOH JIabopaTopHH.
XapakTepr30BaTh KIaCChl XUMHUUECKHX BEIIECTB, BXOJSIIUX B COCTAaB CHIPbSl M TOTOBOM MUILEBOM
MPOYKINH.
HpI/IMeHHTB 3HaHUA ,YMCHUA U HABBIKU JJIA 0€30IMacHOr0 MUCITOIb30BaHMS BCHICCTB U MaT€pUajioB B 6I)ITy,
JUIS TIPeYNPEXKICHUS SIBJICHHI, HAHOCSIIMX BPEJl 3JI0POBBIO YEIOBEKa M OKPYKAIOLIeH Cpebl.
BbINOTHATH YCTHBIE H MHCbMEHHBIE 3aIaHUS , COCTABJISATh XMMUYECKHe KPOCCBOP/bI ,BUKTOPHHBI,
HanHcaHue J0KJAJ10B, pedepaToB
Pazaen 2. Konnonanas xumus
Tema 2.1. O0masn Conep:xanue y4eOHOro Mmatepuaja 4
xapakTepucTuka KoutounoB | 1. | Knaccudukanms aucnepcHbIX CHCTEM.
H HX CBOWCTB. 2. | TlomydueHne KOJUIOMIHO-IUCTIEPCHBIX CHCTEM, PACTBOPOB, IPUMEHAEMBIX B IHIIEBOI POMbIIIICHHOCTH.
JlaGopaTopHble padoThl
IIpakTHYecKHe 3aHATHS 4
1 MeTo/ 16 OUHCTKH 30J1€H B BHICOKOMOJICKYJISIPHBIX BEIIECTBAX.
2 MeTo/ 16 OYHCTKH PACTBOPOB B BHICOKOMOJIEKYJIIPHBIX BEIIECTBAX.
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KonTpoabHble padoThl
CaMocTosiTe/IbHAsI pad0Ta NP H3YYeHUH TeMBbI:
Tema 2.2. Teopus Conep:xanue yueOHOro MmaTepuaja 4
KOJUION/THBIX CHCTEM. 1. | CaoiicTBa pacTBOPOB B CHCTEME MUILEBBIX IPOIYKTOB.
2. CBoiicTBa KOJIJIOMWAHBIX CUCTEM B MUIICBLIX TPOAYKTaX. BCHKI/I, KaK KOJIJIOUbI.
JlabopaTopHbie padoThl
IIpakTHyeckue 3aHATHSA 4
1 JucriepcHBIEe CHCTEMBI TIUIIEBHIX TPOAYKTOB.
2 Kommonaapie cHCTEMBI TUIIEBBIX TPOTYKTOB
KonTpoabHble padoThl
CaMocTosiTe/IbHAsI pad0Ta NP H3YYeHUH TeMBbI:
Tema Coaep:xanue y4eGHOro MaTepuaJa 4
2.3.1loBepxHoCcTHBIE SIBJACHUST | 1. | Poyp i xapakTepHCTHKA TOBEPXHOCTHBIX SBJICHHH B IPUPOIHBIX M TEXHOJIOTHICCKHX TPOLECCaX.
B IIPUPOJHBIX " 2. | SIBneHuns amcopOuunm.
TEXHOTIOTHYECKUX JIaGopaTopHble paGoThI
fiponeccax. IIpakTHYecKne 3aHATUS 4
1 AICOPOIHS MTUIIEBOH TTPOTYKITHH.
2 buonorudeckue npouecchl B MULIEBON MPOIYKIUH.
KonTpoabHble padoThl
CaMocTosiTe/IbHAsI pad0Ta NP H3YYeHUH TeMbI:
Tema2.4.M3meHenune Conep:xanne y4eOHOro Mmatepuaja 4
COCTOSIHUS KOJIJIOMTHBIX 1. | Koaryasinmsi, nentusamusi ruApooOHBIX 30J1€ii.
cucTeM. 2. | Koaryasiuusi pacTBOpPOB NHIIIEBBIX MPOIYKTOB.
JlabopaTopHbie padoThl
IIpakTHYecKne 3aHATUS 6
1 | KomnongHo-XMMHYECKHE CBOMCTBA MHIIEBHIX MPOITYKTOB.
2 | KonTponpsHas paborta no Teme:
3 | Teopus KOJUTOMIHBIX CHCTEM.
KonTpoabHble padoThl
CamocTosiTe/bHasi padoTa NPH U3YYeHHHU TeMbI: 18
1. | IIpuMeHeHne OCHOBHBIX 3aKOHOB XMMHUH JUIs PELICHHS 33124 B 00JIaCTH ITUIIEBOM TPOMBIIIUICHHOCTH.
Hcnonp3oBanue CBONCTB KOJJIOMTHON XUMUH JUIsl ONTUMH3ALUH TEXHOJIIOTMYECKOT0 TpolLecca.
[IpoBeneHne pacueToB O XUMUIECKAM (POPMYIIaM U ypaBHEHHEM peakin. [[puMeHeHne 3HaHUH 1
YMEHUS HaBBIKOB JUIsI 0€30MIaCHOTO MCITOB30BAHMS BEIIECTB U MAaTEPHAIIOB, B OBITY, LIS TPeAyIpesKICHHS
SIBIICHU, HAHOCSIIIIUX BPE] 30POBBIO YEIOBEKa H OKPYIKAIOIIel cpeabl. Pa3BUTHE HHTEIUIEKTYalTbHBIX
CHIOCOOHOCTEH M TTO3HABATEIBHBIX HHTEPECOB B MPHOOPETCHNH XUMHYECKIX 3HAHUNA C UCIIOIB30BAHUEM
Pa3IUYHBIX KICTOYHUKOB MH(OpMALIUK, B TOM YHCIIE KOMIBIOTEPHBIX. COCTaBlIeHHE XUMUYECKUX
KPOCCBODJIOB, BUKTOPHH, HAIMCAHUE JIOKJIAJI0B, pedepaToB. BhimogHeHe YCTHBIX M MMChbMEHHbBIX
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IOMAIITHUX 3aJaHuH.

Pa3znen 3. AHajauTuyeckKas
XHUMUA.

Tema
3.1.TeopeTuueckue
OCHOBBI
AHAJIUTHYECKOM
XMMHUH.

Conep:xanne y4eOHOro MmaTepuaja

1. | PacTBOpHI U UX XapaKTEPUCTHUKA.

2. OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHi.

JlaGopaTopHbie paGoThl

IIpakTHyeckue 3aHATHSA

1 Pemenue IKCHCPUMEHTAJbHBIX 3a1a4 HA IMOJYYCHHEC H PACIIOSHABAHUSA NMUIIECBLIX IMPOAYKTOB.

IIpuroroBJjiecHHEe PACTBOPOB METO/IOM pa3daBJeHHs.

KoHnTpoabHbIe padoThl

CamocTosiTe1bHasi pa0oTa IPH M3YYeHHH TeMbI:

Tema 3.2. OcHOBBI
Ka4eCTBCHHOI'0O aHAJIU3A.

Conep:xanue yueOHOro MmaTtepuaja

1. CyIIHOCTh M METO/IBI KAYECTBEHHOTO aHAJIN3a.

2. Croco0kI BLIMOIHEHUS aHATTUTUYECKUX peaKuMﬁ. KauecTtBeHHbBIE pcakumn 1 TpeGOBaHI/Iﬂ K HUM.

3 XUMHUUYECKHUE PEAKTUBBI.

JlabopaTopHbie padoThl

l'[palcTnlleume SAHATHUH

1 Omnpenenenne pH pacTBOpoB.

2 Huccounanus Boasl. Bonoponnsiil nokasarens pH.

KonTpoabHble padoThl

CamocTosiTe/1bHasi padoTa NPH M3YYeHHHU TeMbI:

1. ]

Tema 3.3 Texunka
J1a00paTOpPHBIX padoT
Ka4eCTBEHHOT0 aHAJIN3a.

Conep:xanue y4eOHOro Mmatepuaja

1. | Xummdeckas mocyna u 000py OBaHHS

2. Texnnka 0e30macHOCTH

JlabopaTopHbie padoThl

HpaKaneCKne 3aHATUSA

1 [IpaBuma paboTHI B 1a00paTOpUHU aHATUTHIECKOW XUMUH. BeneHne madopaTopHOro KypHaa.

2 | ®akropsl, BIUAIOMNE HA 00pPa30BaHNE OCAAKOB MUIIEBBIX TPOJYKTOB.

KonTpoabHble padoThl

CamocTosiTebHAsi padoTa NPH M3YYEHHHU TeMbI:

1. |

Tema3.4. OcHOBEI
KOJIMYECTBEHHOI0 aHAIN3A.

Conep:xanue yueOHOro MmaTtepuaja

1. | CymHOCTh M METOABI KOJINYECTBEHHOTO0 aHAIN3a. AHajJuTHYecKue Bechl. [IpaBuiia odpamenns ¢
BecaMm.

JlabopaTopHblie paboThl
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IIpakTHYecKne 3aHATUS 4
1 OmnpeneneHre KprcTauIH3anuoHHoi Boasl B BaCl 2*2H20
2 TexHuka B3BEMINBAaHUS HA BECaX.
KonTpoabHble padoThl
CaMocTosiTe/IbHAsI pad0Ta NP H3YYeHUH TeMBbI:
Tema3.5. ®usuko- Conep:xanue yueOHOro MmaTepuaja 6
XHMHMYeCKHe MeTObI 1. DOTOMETPHSL.
aHaimsa. 2. XpomaTorpadust
3 | lloreHnuomeTpHsi.
JlaGopaTopHble padoThl
IIpakTHyeckue 3aHATHSA 4
1 Omnpenenenne cojepKaHis MeIN B PACTBOPE METOIOM CTaHIAPTHBIX CEpHHL.
2 OCHOBHBIE METO/IbI aHANIM3a AHAJTUTUYECKON XUMHUH.
KonTpoabHbie padoTsl
CamocrosTe/bHasi pa0oTa IPH M3YYEHHHU TEMbI: 18
1. | Onucanue ypaBHEHHI XMMUYECKUX PEaKIIUii, IPOLECCOB, JISKAIIUX B OCHOBE MPOU3BOJICTBA
IIPOJOBOJILCTBEHHBIX NPOLYKTOB. [IpUMEHATH rpaBUMETPUYECKUI
THTpHMeTqueCKHﬁ, KHCJIOTHOOCHOBHBIN METOAbI KOJTMYCCTBCHHOI'O aHa/JIM3a, MCTOAbI OKUCIICHUA-
BOCCTAHOBJICHUSI, KOMIUIEKCOHOMETPHH. YTIPOKHEHUSI B PEIICHHUN 3a/1a4, YIIPAKHEHUH B IPUMepax 1
npeBpanieHuii. [IpumeHeHne 3HaHuit 17151 00BSICHEHNS 3aKOHOB. BhINOIHEHNE MTUCEMEHHBIX U YCTHBIX
JIOMAITHHX 33JaHHMH.
Bcero: 62

TemaTnka HHAUBUAYAJIBHBIX ITPOCKTOB:

BoOoo~Nouk~wdE

-
=

Omnpenenenne GU3NKO-XUMHYECKUX TTOKa3aTelel MOJIOKa.

Oprannueckne yao0peHus.

OcHOBaHUsI: COCTAB, CBOMCTBA U MPUMEHEHHE.

Oco0eHHOCTH XMMUYECKIX CBOMCTB JIEMEHTOB 3 B rpymniisl 1o cpaBHEHHUIO ¢ APYTUMH dJIeMeHTaMH d rpyIIbI.
[TmacTrkoBBIE OKHO. 32 ¥ IPOTHB.

[NoBbImenne MpoyKTUBHOCTH KUBOTHBIX € TIOMOIIBIO CTUMYJISITOPOB POCTA, CIIEHUATBHBIX KOPMOBBIX JOOABOK.
[TomMeps! — COBpeMEHHBIE KOHCTPYKIIMOHHBIC MAaTEPHAIIBL.

ITonmMeps! B IpUPOAE U KU3HHU YETIOBEKa.

ITonuMepsl: OT HaTYpPaIbHOTO KaydyKa 0 MOJIMMEPHOT0 3JIEKTPOJIUTA.

0. IlouBa — UCTOYHHK IHUTATEIBHBIX BELIECTB IS PACTCHHUH.

[IpakTHyeckoe 3Haue€HHE XMMUYECKUX 3JIEMEHTOB B MEJIUIIMHE.

12. TIpubop mis onpeneseHus B BO3yXe IapoB KHCIIOT.

13. TlpuroroBneHne MpoayKTOB MUTAHKS C TOMOLIBIO KHUBBIX OPraHU3MOB.
14. Tlpumenenue buonomumepos B MenuIuHe.

15. Tpumenenue [Tannaaus B MeIUIMHE.
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16. TlpupomHble HCTOYHHUKH YTIIEBOAOPOIOB M MEPCIIEKTHBEI Pa3BUTHS HedTenepepadaTeIBatomieil MpOMBIIIICHHOCTH.

17. TIpou3BOACTBO MUHEPAIBHBIX MAKPO- U MUKPOYI00pEHHI.

18. TIpoTHBOBUpYCHBIE CPECTBA.

19. TIpoTuBOMH(EKINOHHBIE CPEICTRA.

20. Peakiyu HATPUS U KaJIUSI C KUCIOPOIOM

21. AncopOUMOHHAsI OYMCTKA CTOYHBIX BOJI.

22. AncopOLMOHHAsI OYUCTKA CTOYHBIX BOJI.

23. Amnanu3 KauecTBa HEKOTOPBIX IPOIYKTaX.

24. AmHanmu3 Ka4eCTBEHHOT'O COCTaBa KeBaTEJIbHBIX PE3HHOK.

25. AHanu3 NuIneBbIX J00aBOK B MIPOAYKTAX MUTAHMS, UX BIMSHHE Ha 37I0POBbE YEIOBEKa
26. AHTPOIOTCHHbBIC HCTOYHHKH 3arPSI3HEHHS BO3/[yXa Ha TEPPUTOPHH IIKOIIBI.

27. bBuopasnaraemple MOIUMEPHl — YIAKOBKA Oy IyIIEro

28. bBuocuHTe3 aMUHOKHUCIIOT M HYKJICOTH/IOB B OPraHu3Me

29. BuocuHTE3 JIMIUI0B B )KUBOTHBIX TKAHAX

30. buocuHTE3 YIrIIeBOAOB B OpraHu3Me

31. bBuc-denon, umu Bpen miacTUKOBOMN MOCYIbL.

32. BuramuH A u ero OMosornyeckas pojbAMHUHOKHCIOTHI U UX OHOJIOrHYEcKast pOJjib
33. Buramus /I u ero 6uonornyeckas posb

34. Buramun C u ero 6uosioruueckas poJib

35. BawusiHEE aBTOMOOMIFHOTO TPAHCIIOPTA HA 3KOJIOTHIO ropoaa bukuHa.

36. BrwusiHHE OBITOBOM XUMHUH Ha SKOJIOTHIO U 3I0POBbE YCIIOBEKA.

37. BnusiHMe MarHUTHBIX TIOJICH HA BCXOXKECTh M POCT PACTEHHH.

38. BumsiHMe MUHEpaNIM3aIMK, TEMIIEPATYPhl 1 MATHUTHOTO TT0JIST HA 3JIEKTPOIIPOBOJHOCTD BOBI.
39. BuusiHue coMHEUHOW aKTHBHOCTH HA TIOBE/ICHHE YEJIOBEKA.

40. BimsHne QU3NKO-XMMHUYECKUX CBOMCTB CHHTETHYECKHX MOIOIIMX CPEACTB HA X MOIOIIEE JICHCTBHE.
41. Bmusaue das ¥ Koe Ha aKTUBAIHIO TPOMOOIINTOB.

42. BiusiHHE SHEPreTHYeCKUX HAMMUTKOB HA JISHCTBIE (DepPMEHTOB.

43. Boja — MCTOYHHK KHU3HU U 03[JOPOBIICHHUS JIFOJICH.

44. BpenHoe Bo3aeHcTBHE TaOaYHOI MPOIYKINH HA )KUBBIE OPTaHU3MBL.

45. T'eMOTTIO0WH ¥ €T0 POJIb B OPraHU3Me

46. 3akoH JEHCTBYIOIINX Macc M ero NPUMEHEHNE B XUMHUYECKOM aHaJIH3e.

47. M3Bneuenue HUKENS U3 CTOYHBIX BO/JI raJIbBAHUYECKOI'O MPOMU3BOJICTBA.

48. V3ydeHHe METOJJOM aTOMHO-a0COPOLIMOHHOM CrieKTpocKonuu dkcTparupoBanus Zn, Cd, Cu u PI ¢ moMolipio 4eTBEpTUYHBIX aMMOHHEBBIX COJIEH M3

BOJ HBIX PacCTBOPOB MaJOi KOHUEHTpauuu. [IpiMeHeHre TFIOMUHECIICHIIUH [Tl XUMUYECKOT0 aHaJIN3a.
49. VccrenoBaHue BIaXXHOCTH BO3/1yXa U CIIOCOOOB €€ PeryIMpOBaHHS.
50. WccnenoBanue BiusiHMs OCH3MHOBBIX, TH3€JIbHBIX, T'A30BbIX aBTOMOOMIICH Ha OKPYKAIOUIYIO CPEy.
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3. YCJOBUS PEAJU3ALMUA PABOYE IPOTPAMMBI
YUYEBHOM JUCHUATIIAHBI

3.1. TpeGoBanuss K MHHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecre4yeHu1o

Peanuzanmsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaIW4UMs y4eOHOTO KaOMHETa
XUMuUH.

[Tomemnenne kaOuWHETa JOJDKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTApHO-
AMHUIEMHUOIOTHYeCKUX mpaBi U HopMmatuBoB (CanlluH 2.4.2. 178-02). OHO A0KHO
OBITH OCHAIIIEHO TUIIOBBIM O0OPYOBAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX,
B TOM YHCJIE CIIEIUATU3UPOBAHHON Y4eOHON MeOENbI0 M TEXHUIECKUMH CPEICTBAMU
oOy4eHMs, JOCTaTOYHBIMU JIJISi BBITIOJIHEHHUSI TPeOOBaHMI K YPOBHIO IMOATOTOBKHU
yYaIuxcsl.

B kabunHeTe MODKHO OBITH MYJIBTUMEAHMIHOE 00O0pYyIOBaHHE, MPHU TOMOIIU
KOTOPOTO  YYacTHMKH 00pa3oBaTeNbHOTO TMpoIecca MOTYT TMPOCMAaTPUBATH
BU3YaJIbHYI0 MH(OpPMAIIMIO TI0 XUMHH, CO3/1aBaTh MPE3EHTAIMH, BUICOMATEPHUAIIHI,
WHBIC IOKYMEHTBI.

ObGopynoBanue yueOHOTro KaOnHeTAa:
— TOCAJ0YHBIE MECTA M0 KOJIMYECTBY O0YyJarOIINXCS.
— pabouee MeCTO TperoaaBaTeds.

— JIOCKa MapKepHasl.

TexHuveckue cpeacTsa 00y4eHus:

— ayJuo - ¥ BUJEO CPEICTBA;

— KOMIIBIOTEp C JIMIEH3MOHHBIM  MPOTPAaMMHBIM  oOecrieueHueM |
MyJIbTUMEINA TPOEKTOP.

3.2. Uudopmannonnoe odecneyenue 00yueHust
Ilepeuenb pexkoMeHayeMbIX Y4ueOHBIX wu3AaHuii, HHTepHET-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHHUKMU:

1. Pynsutuc I'. E., ®enpaman @. I'. Xumus. Opranuueckas xumus. 10 kiacc.
bazoBeblii ypoBenb.— Mocksa: [Ipocsemenue, 2016.

2. . Pymutuc I'. E., ®eapaman @. I'. Xumus. Opranunueckast xumus. 11 knacc.
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bazoBblli ypoBenb. — Mocksa: IIpocsemenue, 2016.

JloTIOTHUTENIbHBIE UCTOYHUKHU:

3. Pymutuc I'. E., ®enpaman @. I'. Xumus. 10 kimace [Tekct] : yaeOHUK mJis
oOmeoOpazoBar. opraHuzanuii: 0a3oBbId M yriyon. YpoBHu. Mocksa
IIpocsewmenne, 2016.
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4. KOHTPO.JIb M OLIEHKA PE3YJLTATOB OCBOEHMS
YUYEBHOM JUCHUATIIAHBI

KOHTpOJIb U OIE€HKa PCE3yJIbTaTOB OCBOCHHUSA AVWCHUIIIIMHBI OCYIICCTBIISACTCSA

IMpeoaBaTciicM B IIPOLCCCC MPOBCACHUA IMPAKTHYCCKHUX BaHﬂTHﬁ, TCCTUPOBAHUA, a

TAKIKC BBIITOJIHCHU A O6y‘-IaI-OIHI/IMI/ICH HWHAWUBUAYAJIBbHBIX SaﬂaHHﬁ.

HanMeHoBaHMe pa3iesioB U TeM

Iliiannpyemble pe3yJbTaThl

DopMbI U METOABI KOHTPOJIA U
OLIEHKH Pe3yJIbTATOB 00y4eHus

1

2

Tema 1.1. MoJiekyJasipHo-
KHHeTHYecKasi Teopus

—OLCHKA BBINIOJIHCHUA MNPAKTHYCCKUX
U CaMOCTOATCIIBHBIX pa60T
— OILICHKa PE3yJIbTAaTOB
OTBCTOB,

—Cpe3 10 TEMC,

YCTHBIX

Tema 1.2. OCHOBBI XUMHYECKOMH
TEPMOANHAMHUKHA U TEPMOXUMUM

—OIICHKA BBITIOJIHCHUS] MPAKTUYECKUX
U CaMOCTOSITEIIbHBIX Pad0OT
—OIICHKA pe3yJbTaToB
OTBETOB;

—cpe3 1o TeMe,

YCTHBIX

Tema 1.3. Yuenus o pacTeopax.
JJIeKTpUUYecKas NIPOBOIUMOCTh
PacTBOPOB.

—OLCHKa BBINTOJIHEHUA MNPAKTHYCCKUX
U CaMOCTOSITENILHBIX padoT
— OIIeHKa pe3yIbTaToB
OTBETOB;

—Cpes3 0 TeMe,

YCTHBIX

Tema 1.4. XumMuueckasi KHHETHKA
H KaTaJIu3.

—OIICHKA BBIMOJIHEHUSI MPaKTUYECKUX
U CaMOCTOSITEIIHHBIX PadoOT
— OLIEHKa pe3yNbTaToB
OTBETOB;

—cpe3 1o TeMe,

YCTHBIX

Tema 1.5. XuMuueckoe
paBHOBecHE.

—OLICHKA BBINOJIHCHUS MPAKTUYECKHUX
1 CaMOCTOSITETILHBIX PadoOT
— OLICHKA pe3yJIbTaTOB
OTBETOB;

—Cpe3 1o TeMe,

YCTHBIX

Tema 1.6. duexkTpoxumus

—OLCHKa BBINIOJIHEHUA MNPAKTHUYCCKUX
1 CaMOCTOATECIIbHBIX pa60T
— OILICHKa PE3yJIbTaTOB
OTBCTOB,

—Cpe3 110 TEMC,

YCTHBIX

Tema 2.1. O06miasi xXapaKkTepucTHKA
KOJIJIOUJ0B M X CBOICTB.

—OIICHKA BBITIOJIHCHUS] MPAKTUYECKUX
U CaMOCTOSITEIIBHBIX Pa0OT
— OLICHKA Pe3yJIbTaToB
OTBETOB;

—cpe3 1o Teme,

YCTHBIX

Tema 2.2. Teopusi KOJUIOUIHBIX
CHUCTEM.

—OIICHKA BBITIOJIHCHUS] MPAKTUYECKUX
U CaMOCTOSITEIbHBIX PabOT
—OlICHKa pe3yJbTaToB
OTBETOB;

—cpe3 1o TeMe,

YCTHBIX

Tema 2.3. IloBepxHOCTHBIE
SIBJICHUSI B IPUPOAHBIX H
TEXHOJIOTHYECKHX MPoLeccax.

—OLCHKa BBIIIOJIHEHUA MNPAKTHUYCCKUX
U CaMOCTOSITENILHBIX padoT
—OLIeHKa Pe3yJbTaToB
OTBETOB;

—Cpes3 [0 TeMe,

YCTHBIX
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Tema2.4. U3MeHeHHE COCTOSTHUS
KOJVIONAHBIX CHCTEM.

—OIICHKA BBITIOJIHCHHUS] MPAKTUYECKUX
U CaMOCTOSITEIIbHBIX Pa0OT
— OLIEHKa Pe3yJIbTaToB
OTBETOB;

—Cpe3 1o TeMe,

YCTHBIX

Tema 3.1. TeopeTnyeckue 0CHOBBI
AHAJIMTHYECKOH XUMUM.

—OLCHKa BBINTOJIHEHUA MNPAKTHYCCKUX
U CaMOCTOSITENBHBIX padoT
— OIIeHKa pe3yIbTaToB
OTBETOB;

—Cpes3 0 TeMe,

YCTHBIX

Tema 3.2. OcHOBBI Ka4e€CTBEHHOI'0
aHaJu3a.

—OLCHKA BBINIOJIHCHUA MNPAKTHUYCCKUX
U CaMOCTOATCIIBHBIX pa60T
— OIICHKa PE3yJIbTaTOB
OTBCTOB,

—Cpe3 1o TEME,

YCTHBIX

Tema 3.3 Texnnka 1a60paTOPHBIX
padoT Ka4eCTBEHHOT0 aHAJIM3A.

—OLICHKA BBINOJHCHUS MPAKTHYECKHUX
1 CaMOCTOSITETILHBIX PadoOT
— OILIeHKa pe3yJIbTaToB
OTBETOB;

—Cpe3 1o TeMe,

YCTHBIX

Tema3.4. OcHOBBI
KOJMYEeCTBEHHOI'0 aHAIHN3A.

—OIICHKa BBIMOJHEHUS MPaKTUUYECKUX
U CaMOCTOSITEIbHBIX PadoOT
—OLICHKA pe3yIbTaToOB
OTBETOB;

—cpe3 1o TeMe,

YCTHBIX

Tema3.5. DU3HKO-XUMHYECKHE
METOAbLI aHAJIN3A.

—OIICHKA BBITIOJIHCHUS] MPAKTUYECKUX
U CaMOCTOSITEIbHBIX PadOT
— OlleHKa Pe3yJbTaToB
OTBETOB;

—cpe3 1o Teme,

YCTHBIX

Pa3pador4uk:

T'AIIOY HAO «YMK»

(MecTo paboTHI)

IpernoaaBaTclib

(3aHMMaemasi 10JKHOCTBD)

A. A. JlyHaeBa

(vHMLIMATBL, (aMUITHS)
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