DEAEPATBIIOE ATEHTCTBO HO PHIBOAORCTRY
Deaepainuoe rocyIAPCTREAROE GrmreTHOC 06PITVRATERLIOE YIPCEICHEE
BLICHETD s0paMBIHRE
«KEPYEHCKHE NOCY/IA PCTBEHULIT MOPCKO TEXIIOTOTHYECKHI
¥YHHBEPCHTET»

PHIHAN ®HBOY BO «KTMTY» BI. ®EQOTOCHA

PABOYAS MPOTPAMMA YUEEHOH THCTIHILIMHEL
EH.04 XHMHAA
GPOrpanMel HOUICTORKH CHCOHATHC 08 CPCAHErD IREHA

1H TNEHATRHOCTH

2202 .06 CBapoTHoc BpOWMiICTRO

Hpodwne: reximyeckuii

Dopmaa obyIerns: aungn

T. Peonpcus, 2020 1.



Pabouas nporpamma yuehuoit aucumumas «XHMHS»  pxpaborana na
0C1HOBC DCACPRABHONO  1OCYRAPCTRCHHONO O0PAIORATCARHONG CTAHAAPTE CPCAHCIO
APOPECCHOHAAPHOI ODPEB0BAHHN HO CHEIHMANLHOCTH, ;

22.02.06 Crapodsoc ipoHInoACTRO

Opranmsaima  papaborunx: $uanas OIBOY BO «KIMTY» 8 1. @copocus

Paspaboraux: =
Tpenonasarens DEPBoi KuTeropsm %’7 Koreuxo B.H.

fporpamMma paccmotTpenid ¥ 000pCHA 1 3aCCAAIMH IHKIIOROH KOMBCCHM
TYMATHTAPUIAX H Pyl iaMCI rFa i id X IHCHHILIMH
[porokoa Ne § _or /7.4 2020
Mpencenarems LK = Cunoposa JLB.

[lporpavMma paccMOTpeHa i OZ00peHa 1a 3aCefaHHH BHIYCKAIOMIEH HKIOBON
KOMBCCHH TEXHOMOIWE CRAPKH U KopalaecTpoeHus
Mporokon Ne & or 7£ 05 2020r.
Ocranesxo O.10.

Tlporpasma yIsepaieHa Ha 3aceaanuy MeTozuseckoii Kommcorm CTIO
¢umzana PIHOY BO «KTMTY» B r. ®eosocun
Tiporokon Ne « 7 » or «£% » man 2020r.




COJEPKXAHHUE

1. TIACIIOPT PABOYEM ITPOI'PAMMbBI YUYEBHOM
JIUCLIMIUIVIHBI

2. CTPYKTYPA U TIPUMEPHOE COJIEPYKAHUE VUEBHOI
JTICLIATUTAHBI

3. VCJIOBUS PEAJIM3ALINN PABOYEH ITPOI' PAMMEBI
YYEBHOU NMCHHUITIMHBI

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHI/1
YUYEBHOU AN CLHUIUIMHBI



1 IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOMN JUCHUITJINHBI
XuMus

1.1 ObaacTh NpUMeHeHHsI POTPAMMbI

[Iporpamma y4eOHOW JUCHUIIIMHBI «XHUMHS» SBISETCS YacCThIO IPOTPAMMBI
MOJATOTOBKM CHEHUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mno
creruanbHOCTH: 22.02.06 CBapoyHOE NMPOU3BOJCTBO.

1.2 Mecto AUCHHUIVIMHBI B CTPYKTYPE NnporpamMmbl NNOAroTOBKHU CIIEIHATHUCTOB
CpeaHero 3BeHa: AWCHOUILIMHA XUMHSA OTHOCHUTCS K JAUCHUITTIMHAM HpO(I)eCCHOHaHBHOﬁ
MNOATOTOBKKU B 4YaCTHU AWCHUINIMH MAaTEMATHYCCKOT'O0 U €CCTCCTBCHHOHAYYHOI'O IMUKIIA.

1.3 Hean u 3agayd AUCUMILUIMHBI - TpeOOBaHHMsI K pe3yJbTAaTaM OCBOECHHUSA
JTUCHHUILIMHBI:

- YCBOCHUE 3HAHUN O XMMHUYECKON COCTaBJISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MUpA,
BAKHEUIINX XUMHYECKUX TOHATUAX, 3aKOHAX U TEOPHUSIX;

- OBJIaJICHUE YMEHUSMH PUMEHSTH MOJIyYEHHBIE 3HAHUS JIs1 OOBSICHEHHUS Pa3HOOOPa3HBIX
XUMHUYECKUX SBJICHUW M CBOWCTB BEIIECTB, OILICHKA POJU XUMHU B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUH U MOJTYYEHUH HOBBIX MAaT€pUAJIOB;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN B MpoIecce
CaMOCTOATENILHOTO MPUOOPETEHUS XUMHUYECKUX 3HAHUI C MCIOJIb30BAHUEM PA3ITUUYHBIX
MCTOYHUKOB UH(OPMAIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIUTaHHE YOEKJIECHHOCTU TO3WTUBHOM pOJM XUMUM B KU3HU COBPEMEHHOTO
oO1ecTBa, HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOIO OTHOIIEHUS K COOCTBEHHOMY
370POBBIO U OKPYXKAIOUIEU CPEJIE;

- IPUMEHEHHUE TTOJIYYCHHBIX 3HAHUN U YMEHUHN /111 0€301MacHOr0 MCIOJIb30BaHMS BEIIECTB
U MarepuajioB B OBITY, Ha MPOU3BOJACTBE U B CEIILCKOM XO3SIICTBE, JJII pEUICHUs
NPAaKTUYECKUX 3a/ad B T[IOBCEAHEBHOW JKWU3HU, MJIA MPEIYyNPEeKIACHUS SBICHUMH,
HaHOCAIIIUX BPE/l 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpefie

B pe3ynbTaTe 0CBOCHMS TUCIMIUIUHBI OOYYAIOITUICS JOJIKEH 3HATh!

OCHOBHBIC 3aKOHBI XUMUU;
OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOCHUSI AaTOMOB;
CBs3b CBOMCTB 2JIEMEHTOB C HX TMOJIOKEHHUEM B mepuoauyeckor cucreme J[.U.
Menpaeneena;

e XVMHUYECKUU XapakTep BAXKHEUIINX COCIUHEHUW, OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XMMUYECKUX PEAKIINIA;
OCHOBHBIE CBOMCTBA PACTBOPOB 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB;
OKUCIUTETLHO-BOCCTAHOBUTENIHLHBIC PEAKIIUU;
Baxnelilme HeopraHMYeCcKUe BEIIECTBA B TEXHOJIOTUYECKUX MPOIECCaX, a TAKKE
HEOPraHUYECKHUE PEareHThbl, KOTOPbIe NPUMEHSAIOTCSA B TEXHOJIOTUYECKOM KOHTPOJIE
napaMeTpoB BO/IbI, TOIJIMBA U Macel.

B pesynbrare 0CBOCHUS AUCHUIUIUHBI 00y4YaIOUIHics JOKEH YMeTh:

" HpI/IMeHHTI) OCHOBHBIC XUMHUYCCKHUC 3aKOHBI Ha ITPAKTHUKC,



u XapaKTepI/IBOBaTB OCHOBHBIC CBOMCTBAa DJJIEMECHTOB H BC€IIECTB B CBiA3U C
ITOJOXXCHHUEM aTOMOB B HepHOEquCKOﬁ CHUCTCMC JJICMCHTOB,

= Hcnoab3oBaTh 3aKOHOMECPHOCTHU MMPOTCKAHUA XUMHUUYCCKUX ITPOLCCCOB;

u HOI[6I/IpaTB H€O6XOIII/IMI>IC HCOPraHM4YCCKHUEC BCIICCTBA JIA TCXHOJOIMYCCKOI'O
nmponecca NCXo4a N3 3aJaHHbIX MMapaMCTPOB,

*  BEINOJIHATh XUMHUYECKHUE pacdcTel U IIPUMCHATL 3HAHUSA TCOpHUU OJIA PCHICHUA
IMPAaKTHYCCKUX 3aaa4.

1.4 B pe3yabTaTre OCBOEHHSI IMCHUIJIMHBI «XUMHUM» CTYAEHT A0JKeH 00J1aJaTh
00IMMH KOMIIETEHIUSIMH, BKJIIOYAIOIINMH B ce0sl CMIOCOOHOCTD.

OK 1. [loHnmaTh CyIIHOCTh M COLMAJIBHYIO 3HAUMMOCTh CBOEW Oyayiiei npodeccum,
IIPOSIBIIATH K HEM YCTOMYMBBIN HUHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTb, BHIOMPATh TUIIOBBIE METOJBI U
CrocoObI BBITIOMHEHHUST TPO(ECCHOHANBHBIX 3a/la4, OLEHUBAaTh UX J(PPEKTUBHOCTH U
Ka4eCTBO.

OK 3. IlpuHuMaTh perieHus B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYALUSIX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh MOUCK M HCIOJIb30BaHHWE HH(POpMAIMH, HEOOXOIUMOM IS
3(p(EKTUBHOTO  BBIMOJIHEHUS MNPO(ECCHOHANBHBIX  3a7ad, MNpOoPEeCcCHOHATIBHOIO U
JUYHOCTHOTO PA3BUTHUS.

OK 5. MHcnonb3oBarb UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUH B
poeCCUOHATIBHON JIEATEIIbHOCTH.

OK 8. CamocTosTenbHO ONpenesaTh 3aaaud Npo(heCCUOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHA, 3aHUMATbCAd CaMOOOpa30BaHMEM, OCO3HAHHO IUJIAHUPOBATh IOBBILICHHUE
KBaJTU(UKALIUHN.

15 PexoMeHayeMoe KOJMYECTBO YACOB HA OCBOEHUE MPOTrPaMMbI JUCIUILIMHBI:

MaKCUMalbHOM yueOHOM Harpy3ku oOydaromierocsi- 604acoB, B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromierocs -404acos;
CaMOCTOSITeNIbHOM paboThl 00yuarorierocs (Bcero) -174acos;
KOHCYJIbTallMi - 3 yaca.



2 CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCHUTLJIMHBI

2.1 O0beM yueOHOM TUCHHUIJIMHBI U BUAbI Y4eOHOI padoThl

Bua yueOHoii padoThl Oobvem uacos

MaxkcumasnbHasi ydeOHasi Harpy3Ka (Bcero) 60
AynautopHasa y4yeOHasi padora (o0si3aTe/ibHble Yy4eOHbIe 40
3aHATHSA) (BCEro)
B TOM YHUCJIE: JIEKIIUU 34

J1a00paTOPHBIE 3aHATHUS 6
CamocrosiTeibHasi yaeOHas padora o0yuyawuierocs (UToro) 20
B TOM YHCJIE:

KOHCYJIbTalluH * 3
CamocrosiTesibHasA yueOHasi padoTa ody4aromerocs (Bcero) 17
U3 HUX:

BHeAyIMTOPHasA padoTa Mo BHINOJIHEHHUIO JOMAIIHUX 3aJAHM A 17
npopabOTKa  KOHCIEKTOB  3aHSATUM,  y4eOHBIX  W3JIaHUM,
JOTIOJTHUTENBHOW ~ JINTEpaTypBHl, MOArOTOBKa  pedepatos,
0(OpMJIEHHE OTYETOB MO MPAKTHYECKUM JIA0OPATOPHBIM paboTaM
IIpome:xxyTounas arrecranusi B popme ougpgpepenuuposarnnozo
3auema

* KonudecTBO 4acoB, OTBEJICHHOE Ha KOHCYJIbTAIlUU, TPUBEACHO VISl TPYIII
YHCIICHHOCTBIO 25 YEJIOBEK
(m. 7.11 ®I'OC CIIO no cnienpanbHocTH 22.02.06 «CBapoyHOE NPOU3BOICTBOY)



2.2. TemaTu4yeCKUH NJIAH M COAEPKaAHUE YYeOHOU JUCHUIIIMHBbI XUMHUSA

HaumeHoBanue Coaep:xanue yue0HOro MaTepHasa, JadopaTOPHbIe 3aHATHS, BHEAY U TOPHASI O6bem uacos
pa3ieii. M TeM (camocTosiTesibHAS) YueOHasi padoTa 00yYaIOIIUXCS
1 2 3
Pa3zgen 1. MeTanibl
Tema 1.1. Copeprkanue yueOHOTO MaTepHraiia
OO0mue 1 | 3aBUCHMOCTBH CBOMCTB METAJUIOB OT UX IMOJIOKEHUS B IEPUOIUUECKON CUCTEME 2
CBOMCTBA J.1. MenneneeBa. Du3ndecKkue 1 XMMUYECKUE CBOMCTBA.
METAJIOB. | 2 | Pan cTaHAapTHRIX 3JIEKTPOHHBIX MOTCHINAIOB. OKUCIUTEIHHO- 2
BOCCTAHOBUTEIHHBIC PCAKIINH.
JlaGoparopnas padota Nel. Xumuueckue ceoiicmea memainnos. 2
CamocrosiTenbHas paboTa o0yuaromuxcs. [Ipopabomka KOHCNEeKmMos8 3aHAMuU, 4
VUeOHbIX U30AHUL U OONOIHUMeNbHOU aumepamypul. Iloocomoska pepepamos.
Tema 1.2. Copeprkanue yueOHOTO MaTepHraia
Keaeso u ero | 1 | OOmas xapakTepucTiKa 3J1eMeHTOB 1o6ouHbIX oarpyt VI rpynmst. XKenezo u 2
CBOMCTBA. €ro CBOMCTBA.
2 | Koppo3us MeTauioB 1 3aimuTa 0T KOPPO3UH 2
3 | CnaBel xkene3a. Ctalb, 9yryH, HUIXPOM, BXKHEHUIIUE pyabl keme3a. JJoMeHHbIH 2
nporiecc. KoMIiekcHbIe CoeTMHEHMS JKele3a.
JlabopaTtopnas pabota Ne2. OxuciumenbHo-60ccmanogumenvhble peaKyui. 2
CamocrosiTenbHas paboTa oOyuatomuxcs. [Ipopabomka KOHCNEeKmMos8 3aHAMu, 4
VUeOHBIX U30AHUL, OONOJHUMELHOU TUMepamypsvl, N0O20MOoBKa pephepamos u
cooOUeHU.
Tema 1.3. Conep:xanue yueOHOro Marepuasa
Amomunni, |1 | CpoiictBa amomunus. Oxkena u rugpokcu amomunus. [lonyuenue. [pupoaneie 2
CILIABBI H COCITMHCHHSI.
coequHenust. | 2 | [[pumeHeHne aTfOMUHUS U €r0 CIIABHI. 4
JlabopaTtopnas pabota Ne3. Komnnexchvie coeounenus 2
CamocrositenbHas paboTa oo0yuatomuxcs. OgopmieHue omuema no NPaKmui4ecKkomy 4
3auamuro. [Ipopabomka KOHCNEKMO8 3aHAMULL.
Tema 1.4. Conep:xanue yueOHOro marepuasa




Metaybl 1 | ITonrpynmna tutana. XMMUYECKHUE CBOMCTBA AIIEMEHTOB IMOAIPYIIbI, TPUMEHEHUE 2
MO0OYHBIX CILJIABOB.
noarpymn. | 2 | [loarpynna Banagus. [lonoskeHue 31eMEHTOB B IIEPUOIMYECKON CUCTEME, 2
bu3nYecKue 1 XMMUUYECKHE CBOMCTBA, MPUMEHEHHE.
3 | [loarpynma xpoma. Haxoxaenue B ipupoje. [lonyuenue, pusnyeckue u 2
XMMHWYECKUE CBOMCTBA.
4 | Tlonrpynna mapranna. [lonyyenue, npuMeHeHUE COEAMHEHUM, HAX0XKICHUE B 2
IIPUPOJIE, CBOWCTBA.
Paznen 2 XuMus B ClIEMAJTBHOCTH
Tema 2.1. Copeprkanue yueOHOTO MaTepHralia
I'a3pl, 1 | I'a3bl, mpuMeHsiEMbIE IPU CBAPKE: aproH, YTIEKUCIIbIN Ta3, UX CTPOCHUE U 4
KOTOpPbIe CBOMCTBAa. APrOHHO-AYrOBasi CBapKa.
npuMeHsIIoTes | 2 | ["a3pl, IpUMEHsieMbIe TIPU PE3KE METAIOB: KUCIIOPO/I, MMPOIaH, alleTHIICH — UX 4
NpH CBapKe. ctpoenue u cBoiictBa. O2, N1, H2 1 nx BiusiHuEe HA METANTUICCKUE TITBBI.
CamocTosTenbHas pabota o0ydaronuxcs. Peuienue pacuemuvix 3a0a4, oghopmieHue 5
omuema no aabopamopuvim pabomam. lloocomosxa pegpepamos. llpopabomka
KOHCNeKmMOo8 3aHsAMmuil.
Tema 2.2. Copeprkanre yueOHOTO MaTepHraia
IHonumepnbie |1 | [IpupoaHbie U CHHTETUYECKHE BRICOKOMOJIEKYIIApHBIE coenuHenus. [Imactmaccer 2
MaTepuaJbl. Y BOJIOKHA.
Bcero: 60
JICKIMH: 34
JJabopaTopHblie padoThI: 6
3

KOHCYJ/JIbTAIMN .




3. YCJIOBUSA PEAJIMZALUUA ITPOTI'PAMMBI JUCHUIIJIMHBI

3.1 TpeboBaHusI K MUHUMAJILHOMY MAaTEePHAJIHLHO-TEXHUYECKOMY 00ecneyeHn o
Peanuzamus nporpaMmbl JUCHUILTUHBI TpeOyeT HATHUUS yueOHOTo KaOWHETa XUMHUHU.
O6opynoBanne yueOHOTO KabuHETa U J1abOpaTOpHUH:

- TOCaJI0YHBIE MeCTa Mo KoiaumdecTBy obydaronuxcs — 30;

- pabouee MecTo npenogaBaTens — 1;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA TT0 XUMUMU:

- IEPUOJNYECKasl CUCTEMA XUMHUYECKHUX dneMeHToB JI.1. MenneneeBa, psa HalpsHKEHAU
METAIIJIOB, PSIT AMEKTPOOTPHUIATEILHOCTH METAIIJIOB, TA0JIMIIA PACTBOPUMOCTH.



4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KoHTpoib 1 o11eHKa pe3yJIbTaTOB OCBOCHUS AUCITUIUIMHBI OCYIIECTBISETCS
IpernojiaBaresieM B Mpoliecce MPOBEACHUS PAKTUUECKUX 3aHATUN U 1a00paTOPHBIX
paboT, TECTUPOBAHMS, YCTHOTO OIpoca, pedepaToB, T0KIAI0B

Pe3yabTaThl 00yuyeHusi(yCBOEHHbIE
3HAHHUS, OCBOEHHbIE YMEHHNS)

OcHoBHbIE MOKAa3aTe/H OLlEeHKH Pe3yJIbTaTOB
00y4eHus1

Oo0yyarmmuiicst 10JI2Ke€H 3HATh:

OcHOBHBIE 3aKOHBI XUMHH

ITIOHUMAaHHUEC OCHOBHBIX 3aKOHOB XMMHNHU

OCHOBHBIE MTOJIOKEHHS TEOPUU
CTPOEHHSI aTOMOB

3HAHUC OCHOBHBIC IMOJIOKCHUS TCOPUNU CTPOCHUA
aTOMOB

CBsI3b CBOMCTB DJIEMEHTOB C UX
MIOJIO)KCHUEM B ITEPUOTUUECKOMN CHCTEME
J.1. MenneneeBa

NOHMMAaHHE 3aBUCUMOCTH CBOMCTB METAJJIOB OT
UX MOJIOKEHUS B nepuogndeckon cucreme /.M.
Meunngeneena

XUMHUYECKAN XapaKTep BaKHEUIINX
COCIMHECHMI, OCHOBHBIC
3aKOHOMEPHOCTH IIPOTEKAHHUS
XUMHYECKHNX PEAKIUN

SHAHUC XUMHUUYCCKOTO XapaKTepa Ba)KHEHIITNX
COG,Z[I/IHeHI/Iﬁ, OCHOBHBIX 3aKOHOMepHOCTeI71
IMPOTCKAHNA XUMHNUCCKUX peaKI_II/II\/’I

OCHOBHBIE CBOMCTBA pacTBOPOB
JIEKTPOJIUTOB U HEAIEKTPOIUTOB

BOCIIPOU3BCACHHUC OCHOBHBIX CBOMCTB pacTBOpPOB
SJICKTPOJIUTOB N HEIJICKTPOJIUTOB

OKHCIUTEIbHO-BOCCTAHOBUTEIBHEBIC
pCaKknnumn

MMOCTPOEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuun

Baxwuelinre HeOpraHM4eCcKue BeIecTBa
B TEXHOJIOTUYECKUX MPOIIECCAX, a TAKKE
HEOPraHUYECKHUE PEAreHThl, KOTOPHIE
MPUMEHSIOTCA B TEXHOJIOTHYECKOM
KOHTPOJIE MMapaMEeTPOB BO/JIbI, TOTUIMBA U
macen

3HaHUE BaKHEUIIIUX HEOPTaHUYECKUX BEIICCTB B
TEXHOJIOTMYECKUX MTpolieccax, a TAKxKe
HEOPraHUYECKUX pPeareHTOB, KOTOPbIE
MIPUMEHSIOTCS B TEXHOJIOTHYECKOM KOHTPOJIE
rnapaMeTpoB BOJIbI, TOTUIMBA U Maces

O0y4yaromuiics 10JIKeH YMETh:

HpI/IMeHHTL OCHOBHBIC XUMHWYCCKUC
3aKOHBI Ha ITPAKTHUKC

[IpuMeHeHre OCHOBHBIX XUMUYECKUX 3aKOHOB
Ha TPAKTHKE

XapakTepu3oBaTh OCHOBHbIE CBOMCTBA
2JIEMEHTOB U BELIECTB B CBS3H C
MI0JIO)KEHHEM aTOMOB B IEPUOANYECKON
CHCTEME JIEMEHTOB

XapaKTepUCTUKAa OCHOBHBIX CBOMCTB 2JIEMEHTOB
Y BEILECTB B CBA3U C II0JIOKEHUEM aTOMOB B
IIEPUOIUYECKON CUCTEME DIIEMEHTOB

Hcnonb3oBaTh 3aKOHOMCPHOCTHU
MPOTCKAHUA XUMHYCCKHUX ITPOICCCOB

Hcnons30BaHne 3aKOHOMEPHOCTEN ITPOTEKAHHUS
XUMHUYECKHX ITPOLIECCOB

[Tonbupats HEOOXOAUMBIE
HEOpPraHWYECKHE BEUIECTBA ISl
TEXHOJOTUYECKOTO ITPOLECCA UCXOIS U3
3aJJaHHBIX TAPaMETPOB

[Tog6opka HEOOXOTUMBIX HEOPTAHUYECKUX
BEIIECTB TSI TEXHOJIOTHYECKOTO MpoIiecca
UCXOJISl U3 33JIaHHBIX MTapaMeTPOB

BbINONHATE XUMUYECKUE pacyeThl U
MPUMEHSTH 3HAHUS TEOPUU JIJIS
pelIeHus MPaKTUYECKUX 33134

BrinosHeHEe XUMHYECKUX pacucToB AJid
pemICHUA MPAKTUICCKUX 3a1a4




