MMHUCTEPCTBO OEPA3OBAHUS 1 HAYKHW JOHELKOM HAPOJIHOM PECITYBJIMKU
FOCYI[APCTBEHHOE BIO/DKETHOE ITPO®ECCHUOHAJIBHOE OBPA3OBATEJIbHOE Y‘{PE}KJIEHI/IE «I[OHELIKI/II/I
TEXHUKYM XUMMYECKUX TEXHOJIOT' Ml U ®APMA

PABOYASI IPOTPAMMA YYEBHOM JANCHHUTTIIINHBI
EH. 02 «Heoprannyeckasi XuMush»
no cnenuanbHocTH 18.02.12 «TexHosnorust aHamUTUYECKOr0 KOHTPOJISI XUMHUYECKUX COeTMHEHHIN

2023r.



ITporpamma yuebnoit aucuummunsl EH.02 «Heopranuueckast xumusi» no cnenuanbHOCTH 18.02.12 «TexXHONIOrus: aHaTMTHYECKOTO KOHTPOJIS
XMMHYECKHX COCIMHEHMI» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

1) F'ocymapcTBEHHOr0 06pa3oBATENFHOTO CTAHAPTA CPEIHErO IPO(YECCHOHATBHOTO oOpazoBanus no cnenuanbHocTy 18.02.12 «Texnonorus
AQHAJIMTHYECKOTO. KOHTPOJISI XMMMUYECKHX COEAMHEHUI», YTBEP)KICHHOro IpHKa3oM MunucrtepcTBa obOpasoBanusi u Hayku Jlonerkoit Hapomnoii
PecniyGmuku ot 28 nexabps 2020 r. 203-HII;

2) ®enepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeNIbHOrO CTaHapTa cpeHero npopeccuoHanbHOro obpazoBanus mo crenuanbuoctu 18.02.12
«TexHoJIOrusl AaHATUTUYECKOTO KOHTPOJISI XUMHUYECKHX COCJIMHEHUIT», YTBEPKJIEHHOIr0 NpHUKa3oM MHHHCTEpCTBA 00pa3oBaHus U HaykKu Poccuiickoii
Oenepanuu ot 9 nexadpst 2016 r. No 1554.

Opranunzanus-pazpaboruuk: ['BIIOY «Jlonenkuii TeXHUKYM XMMHYECKHX TEXHOJIOTUH U apMarmm»

Pazpaboruuk: Tpym E. H., npenonasarens I'BIIOY «JloHenkuit TeXHUKYM XHMHYECKHX TEXHOJIOTHI B (papMaIiuny.

PenenzenTsl:

'

1. Tlomunukuna JL.H., npenomaBarens ['BIIOY «Jlonenkuit KoJjule[K NHINEBBIX TEXHOJOTMH W TOProOBJIHY», CIEHHAIMCT BBICIICH
KBATH(HUKAIIMOHHOM KaTeropuu

2. boiikus H.IO., npenonasarens I'BIIOY «JloHenkuii TeXHUKYM XMMHYECKUX TEXHOJIOTHM U (papMaiuny, KaTeropuy CHEIHATHCT BBICIICH
KaTeropuw.

PaccmoTpena Ha 3acelaHii LMKIIOBON KOMUCCHH CHIELMAJIBHBIX XUMHYECKHUX ¥ TEXHUYECKHUX JUCLUILINH
[porokon Ne 7 or «Zg » &2 02341 LGk TF
[Ipencenarens LUKIOBOM KOMUCCHU Y i H.H. l'ononeposa

PaGouas nporpamma nepeyrepxaeHa Ha 20 /20 yuebHbIit rog
[Tporoxon Ne 3aceaHus IMKJIOBOI KOMUCCUM OT « » 20 1.

B nporpammy BHeceHbl 1ononHeHus u uameHenus (cM. Ipunoxenne ;. CTP. )
IIpencenaresnb HMKIOBOI KOMUCCHU

PaGouas nporpamma nepeytsepxaesa Ha20 /20 yuyeOHblii rox

[Iporokon Ne  3acemaHusi HMKIOBOI KOMHCCUU OT « » 205 951,
B nporpammy BHeceHbl 1ONOIHEHUs! U U3MeHeHus (cM. [lpunoxenne  , cTp. )
Ilpencenarenb HMKJIOBOI KOMUCCHH

PaGouas nporpamma nepeyrseprkaena Ha20 /20 yueOHblii rox
[TpoTokon Ne 3aceaHusl UMKJIOBOI KOMUCCHH OT « » 200 °p;

B nporpammy BHeceHbl IOMOIHEHHs U u3MeHeHus (cM. [Tpunoxkenne JcTp. )
[Ipencenaresb HMKIOBONH KOMHCCHH
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HOACHUTEJIBHAA 3AIINCKA

OcHOBHO# 1Heabl0 y4eOHOU AUCHUILIUHBI «OO0Iass M HEOpraHWYecKas: XUMUS» SIBISACTCS TEOPETHUYECKas U MpaKTUUYecKas
MOJATOTOBKA CTYACHTOB MO OOIIEH U HEOPTraHUYECKOU XMMHUHU C YYETOM COBPEMEHHBIX TEHJCHIIMM Pa3BUTHUSI XUMUYECKOW HAYKH,
4yTO OOecneuyrBaeT pEeIlIeHHE BBIMTYCKHHUKOM 3ajad Oynyiied npodeccruoHaNbHOW AeATeNbHOCTH (B T. Y. 3a7a4 MO CO3JaHHUIO
BEI[ECTB U MAaTEPHUAJIOB C 3aJJaHHBIMU CBOMCTBAMH).

3agayamm o01Iel 1 HEOPTAaHUYECKONW XUMUU ABJISIOTCS U3YyUYEHUE COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUH BEUIECTBA, O
3aBUCUMOCTH CTPOECHHMS U CBOMCTB BEILIECTB OT ITOJIOKEHUSI COCTABJISIOIMIMX HMX 3JeMEHTOB B lleproanueckoil cucrteme u
XapakTepa XUMHUUYECKON CBSI3UW MPUMEHUTEIBHO K 3a/layaM XHMHYECKOM TEXHOJOTHUM;, NPHUPOAbl XUMHUYECKHX PpPEaAKLUU,
UCIIOJIB3YEMBIX B IMPOU3BOJICTBE XUMHYECKHUX BEUIECTB U MAaTEPUAIOB; MOJXOJ0B K OMUCAHUIO XUMUYECKHUX MPOLECCOB C IIENbIO
ONTUMU3ALMU YCIOBUM UX MPAKTUUYECCKOW peaM3alliy; BAXKHEUIIIMX CBOWCTB HEOPTaHUYECKUX COCAUHEHUN M 3aKOHOMEPHOCTEMN
UX W3MEHEHHS B 3aBHCUMOCTH OT IIOJIOKEHHSI COCTaBIAIOIIMX HMX 3JIeMeHTOB B llepuonnueckoil cucteMe; COBPEMEHHBIX
TEHJCHLINI pa3BUTHS HEOPTaHUUECKON XUMHUH U HEOPTaHUYECKOTO MaT€pUaIOBEACHUS.

dopmbl pabOTHI U OPTaHU3ALMS 3aHATHI. JIEKIHs, JabopaTopHas paboTa, caMoCTOsATeNIbHAsI paboTa CTYACHTOB.



1. MACIIOPT PABOYEH TPOI'PAMMBbI YYESHOU JUCHUAIIJIAHBI EH.02 «O6masn u HEOpraHu4vecKast XuMus»

1.1 Ob6aacTh NpUMeHEeHUsI POTPaMMBbI

PaGouas nporpamma yueOnod nucuumiauHel EH.02 «OO6mass u HeopraHudeckass XUMHUA» SBISETCA YacTblO IMPOrPaMMBbl
MOJATOTOBKHM CHENUATUCTOB cpenHero 3BeHa B cooTBercTBUU ¢ ['OC CIIO cnenuanbHocTH 1o crnernuaibHoctd 18.02.12
«TexHonorus aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUIN

1.2 MecTo y4eOHOM AUCHUIIUHBI B CTPYKTYpe NPOrpaMMbl NOATO0TOBKH CHEIHAJNCTOB CPeHero 3BeHa

VYyeOnast mucuuruinHa «OO0IIasi 1 HeOpraHuueckass XUMUSA» OTHOCUTCS K 00S3aTeNbHOM YacTH MaTeMaTHYeCKOro W OOIIero
ectecTBeHHOHay4yHOTro yueOHoro 1ukia EH.00 u ocHoBbIBaeTCs Ha 3HAHUSX, HABBIKAX M YMEHUSX, TPUOOPETEHHBIX B PE3yNbTaTe
OCBOCHHUS XUMHH, (PU3UKK U MATEMATHUKU B CpeAHEH MIKoJie. Y CMENTHOMY OCBOCHHIO TUCIUIUIMHBI COMYTCTBYET MapajuiebHOe
U3y4eHHE (PU3UKH U MAaTEeMaTHKU Kak 0a30BBIX €CTECTBEHHOHAYYHBIX JUCIIUTUINH.

1.3 Hesau n 3a1a4u y4eOHOM TUCUMILIMHBI — TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHS YUeOHOM QM CIMILUIMHBI J[J1s
YCHEIIHOTO OCBOEHUS TUCHMUILUIMHBI CTYJEHT JOJKEH yMemy .

* JlaBaThb XapaKTEPUCTUKY XHMHYECKHUX JJIEMEHTOB B COOTBETCTBUU C HMX IOJIOKEHUEM B IMEPUOIUYECKOW CHUCTEME
xumuueckux snemeHToB J[.1. Menaeneena;

* HCIOJIB30BaTh JA00OPATOPHYIO MTOCYAY U 000pYAOBaHHUC;

HAXOJUTh MOJICKYJISIPHYIO (DOPMYTTy BEIIECTBA;

* TPUMEHSTH HA MTPAKTUKE MpaBuia 6€30mMacHON padOThl B XUMHYECKOW Ta00paTOpuu;

* TMPUMEHSATH OCHOBHBIC 3aKOHBI XMMUH JIJIS PEIICHUS 33724 B 00JaCTH MPO(ECCHOHATBHOM eI TETbHOCTH;

* MPOBOAUTH KAUECTBEHHBIE PEAKIMM HAa HEOPraHMYECKHUE BEIIECTBA U HOHBI, OTIEJbHbIE KJIACChl OPTaHUYECKUX
COCJTMHCHHUM,

* COCTaBJISITh yPAaBHEHUS PEAKIIUH, IPOBOJAUTH PACUETHI [0 XUMUYECKUM (POPMYJIaM U YPAaBHEHUSIM PEAKIIUU;
COCTaBJISITh AJIEKTPOHHO-UOHHBIN 0aaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB;



B pe3ynbraTte ocBoeHus1 y4eOHON AUCIUIUIMHBI CTYJEHT JOJIKEH 3HAMDb:

* THUIPOJIU3 COJICH, SJIEKTPOJIU3 PACIIABOB U PACTBOPOB (COJICH U 1Ienoueit);

* JIMUCCOLUAIIMNIO AJEKTPOJUTOB B BOJHBIX PaCTBOpPaX, CUIBHBIE U CIa0bIe SJIEKTPOIUTHI;

KJIaCCU(PUKAIUI0O XUMUYECKUX PEAKIIMI U 3aKOHOMEPHOCTH UX MPOBEICHMUS;

* 00paTHMBbIC U HEOOpPATUMbIE XUMUYECKHE PEAKIINHU, XUMHUYECKOE PABHOBECHE, CMEIICHUE XMMUYECKOTO PaBHOBECHS IO/
JEHCTBUEM PA3IUYHBIX (DAKTOPOB;

* OOIIYI0 XapaKTEPUCTUKY XUMHUUECKUX AJIEMEHTOB B CBSI3H C UX MOJIOKEHUEM B MEPUOANIECKON CUCTEME;
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH, PEAKIIUA HOHHOT'O OOMEHA;

* OCHOBHBIC MOHITUS U 3aKOHBI XUMUH; *

OCHOBBI AJIEKTPOXUMUMH;

* MEPUOAMYECKUN 3aKOH U MEPUOAMYECKYIO CUCTeMYy XHMHUuUeckux sjemeHToB JI. M. MeHneneeBa, 3aKOHOMEPHOCTH
U3MEHEHUS XUMUYECKUX CBOMCTB JIEMEHTOB U UX COCIMHEHUN IO IEpUOJaM U TpyIlIiam;

* TerIoBoM A(hPEKT XUMUUECCKUX PEaKIIN, TEPMOXUMUUECKUE YPABHEHNUS;

* THIIBI ¥ CBOMCTBA XUMHUUYCCKUX CBsI3eil (KOBAIIEHTHOM, HOHHOM, METAJNIMYECKOM, BOJIOPOIHOI);

* (bopMBI CylIecTBOBaHMSI XMMUYCCKHUX PJIEMEHTOB, COBPEMEHHBIC MPEJICTABIICHHS O CTPOCHUU aTOMOB; *

XapaKTEepHbIE XUMUYECKHE CBOMCTBA HEOPTAaHUUYECKUX BEIIECTB PA3JIUUYHBIX KJIACCOB.



He.]'lb U IVIAHUPYEMBIC PE3YJIbTATHI OCBOCHHUS yqeﬁﬂoﬁ JAUCHHUIIJIMHBI:

Kon ITK, OK YMmenus S3HaHUs
1aBaTh XapaKTEPUCTUKY XMMUYECKHX  [HIPOJIM3 COJICH, 3JIEKTPOJIU3 PACIUIaBOB M PACTBOPOB (COJICH M IIesouei);
DIIEMEHTOB B COOTBETCTBHM C HUX NIMCCOLIMALIMIO  DJIEKTPOJIMTOB B BOJHBIX PacTBOpax, CUIbHBIC U Cl1a0ble
MOJIOKEHHEM B IEPHUOJUYECKOM CUCTEME PIIEKTPOJIUTHI; KIACCU(DPUKALMIO XUMUYECKUX PEAaKIUN M 3aKOHOMEPHOCTH HX
XMMUYECKHX AJIEMEHTOB  [IPOBEICHUS,
JI.1. Menneneesa, oOpaTuMble U HeoOpaTUMble XHMHUYECKHE pPEaKlUH, XUMUYECKOE paBHOBECHE,
UCIOJIB30BAaTh  J1a0OPaTOPHYIO MOCYNY U |[CMEIIEHHE XUMHUYECKOIO pPABHOBECHs MOJ JICHCTBUEM Ppa3IUYHBIX (PAKTOPOB;
000pyOBaHKE; HAXOAUTh OOIIYyI0 XapaKTEPUCTHKY XMUMHYECKMX DJIEMEHTOB B CBA3M C HUX [OJIOKEHUEM B
MOJIEKYJISIPHYIO (POpPMYITy BELIECTBA; [EpUOINUECKOH cucTeMe;
NPUMEHATH Ha INPAKTHKE IIPaBHiIA OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, peaKI1 HOHHOTO OOMEHa;
OesomacHOM  paboOTHI B OCHOBHBIC ITOHATHUS U 3aKOHBI XUMHH; OCHOBBI 3JIEKTPOXUMUH;
XMUMUYECKOH 1a00paTOpUK; NPUMEHATh MEPUOJANYECKUI 3aKOH M TNEPHOJUYECKYH0 CUCTEMY XUMHYECKHX ayeMeHToB J[.U|
OK 1-5. 7 OCHOBHBIC 3aKOHBI XMMHUHU JUIsL pellicHUs MeHaeneeBa, 3aKOHOMEPHOCTH W3MEHEHHMs] XMMHYECKMX CBONCTB 3JIEMEHTOB U MX
9,10_H’K’ 3ajad B o0J1acTH NpOo(ECCHOHANBHON (COSMHCHUIA MO MEePU-0/1aM U TPYIIIaMm;
1114, NCSITEIILHOCTH; TerIoBOH 3((eKT XMMHUYECKHX peaklui, TepMOXUMHYECKUE YpPaBHEHMUS,;
2.1- 2.3, 3.1- 3.3 [IPOBOANTE Ka4YeCTBEHHBIC PEAKLHH THIIBI M CBOIMCTBa XMMHYECKHX CBs3eH (KOBAJCGHTHOH, MOHHOHM, MeETaUTMYecKoii,
Ha HEOPraHMYECKHE BEUIECTBA [BOJOPOIHON):
U HOHBI, OTICIIBHBIE KIACCHI (bOopMBI CYIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB, COBPEMEHHBIE IPEJICTaBICHUS 0

OpraHUYEeCKUX COENUHEHUl,
COCTaBIIATh YPaBHEHUS peaKiuii,
MPOBOINUTH pacueTsl o
XUMHYECKUM  dopMyiaaM U
YPaBHEHUSIM PEaKIMH; COCTaBIATh
HIIEKTPOHHO-UOHHBIN OanaHc
OKHUCITUTEIHHO-BOCCTAHOBUTENBHBIX
MPOIIECCOB.

CTPOCHUU AaTOMOB;,
XapaKTCPHbIC XHUMUUYCCKUE CBOMCTBaA HEOPTaHNYCCKUX BEIICCTB pPa3JINYHBIX
KJIaCCOB.




1. CTPYKTYPA U COAEP)KAHUE YYEBHOM TUCIUTIIMHBI

1.1. O0bem y4eOHOH TUCHUIIMHBI H BBl Y4eOHOI padoThI

Buj yueOHo# paGoThl

O0BeM yacoB

O0bem yuyeOHOM AUCHMILIMHBI 134
CamocTosiTesibHasi padoTa: 2
CymmapHas yueOHasi Harpy3Ka BO B3aUMO/IECTBHH C NpenojaaBareieM 132
B TOM YHCJIE:
nabopaTOpPHBIE 3aHATUS 44
NPaKTUIECKHUE 3aHATHUS 36
JIEKIIMOHHBIE 3aHITHUSA 50
IIpome:kyTouHasi aTTecTanus B Bujae 1M pepeHuMpoOBAHHOIO 3a4eTa 2




2.2. TemaTH4yecKHuii IJIaH U coJep:KaHue YUeOHOH TUCHUIIHHBI «O01as 1 HEOPraHUYeCKOH XUMM I

HaunmenoBanme Conepxanue yueOHOro Marepuajia u (popMbl AeATEILHOCTH 00yUAIOUIUXCS O6bem | OcBauBaembie
pa3aesioB U TeM 4acoB 3JIEeMEHThbI
KOMIIeTeHI[UH
1 2 3 4
PA3JEJ 1 TEOPETUYECKHUE OCHOBbBI XUMHNU
Tema 1.1 OcHoBHble | Coaep:kaHue y4eOHOT0 MaTepuajia
NOHATHSA U 3aKOHbI | 1. 3amaum, perraeMble HEOPraHUYECKOW XUMHEH U €€ CBsI3b C JPYTMMH JIHUCHUILUIMHAMH.
XUMMHU XuMHsT ¥ HAyYHO-TEXHHWYECKHH mporpecc. [IpaBmma TexHUKH OE€30MAaCHOCTH, MpaBHIIA
MOBEJICHNUST B XHMHYECKOW JabopaTtopuu. 3HAKOMCTBO C TEXHMYECKOM M CIPABOYHOU
JINTEPATYPOH.
2.  Knaccudukanus, HOMEHKJIATypa HEOPraHMYECKHMX COCIWHCHHWH: MHHEpaJbHas,
pauroHanbHasl, CUCTEMHas, TPUBHAIIbHAS. 4
3. OCHOBHBIE CTEXMOMETPUYECKHE IOHATHUS U 3aKOHBl. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
[Tepuonnueckuii 3aKOH. Pa3Butue MEePUOINYECKOTO 3aKOHa.
4. TlonsTHs: SKBHUBAJEHT, MOJISIpHAs Macca SKBUBajeHTa. OnpeneneHue HKBUBAICHTOB OK 1-5,7,9,10 I1IK
BEIIIECTB B peaKUIAX 00M€EHAa U B OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIX peaknusax. 1.1-1.4,2.3,3.3
5. [lonsiTusa: o6beMHas A0, MOJISIpHAS A0JIsI, MaccoBasi IOJISL.
TemaTuka NPAKTHYECKHUX 3aAHATHH 1 JIa0OPATOPHBIX padoT
IIpakTnuyeckas padora Ne 1
1. Pemrenue 3aga4 Ha ra30BbI€ 3aKOHBI
2. OnpeneneHue MOJISIPHBIX Macc ra3oB 5
3. PacueTsl 00beMHON U MOJISIPHOM J10J1€ii BEIIECTB
4. PacyeT 3KBUBAJICHTHBIX MacC CO€MHEHUN. Perenne 3aja4 Ha 3aKOH YKBUBAJICHTOB
5. HomeHkiarypa HEOpraHu4eCcKux COeIMHEHUN
JladopaTopHas padora Nel «Kitaccel HEOpraHUYECKUX COSAMHEHUI 2




Tema 1.2
IMepuoguveckuii
3aKOH U
nepuoauvecKasi
CHCTEeMA 3JIEMEHTOB.
CtpoeHue aToma

Conep:xxanue yueOHOro Marepuaja

1. ITpUHITUTIBI pacTipeieICHHsI JIEKTPOHOB HA ATOMHBIX OPOUTAIISAX, TIPUHITAT HAUMEHBIIIETO
3amaca SHEpPruu, MEPHOJUYHOCTh CBOMCTB XMMHUUYECKHX 3JIEMEHTOB. Pa3Mmepbl atoMoB u
HOHOB.

2. Tumbl XUMHAYECKHUX CBSI3€M, THOpUIM3AINS aTOMHBIX OpOWTasei, BAIGHTHBIE COCTOSHUS
aToma yriiepoja.

3. OCHOBHBIEC XapaKTEPUCTUKU CBSI3U: SHEPTUs, JUIMHA, BAJICHTHBIN YTOJI, MOJSIPHOCTH, METOT
BAJICHTHBIX CBsi3eil. OmmcaHue cTpoeHus W (POpMBI MOJEKYJI C TOYKH 3PEHHsS METOJa
BAJICHTHBIX CBsi3el. OmmcaHue CcTpoeHUus W (POpPMBI MOJEKYJI C TOYKH 3PEHHsS METOoJa
BAJICHTHBIX CBSI3€H U B 3aBUCUMOCTH OT THUIIA THOPUTU3AIIIH.

4. CpoiicTBa 2JIEMEHTOB U UX COCTUHEHIHN.

TemaTuka NPAKTHYECKHUX 3aAHATHH U JIA00PATOPHBIX PadoT.

IIpakTuyeckoe 3anaTHe Ne2

1. CocraBieHue MOJIEKYJISPHBIX (QOPMYJ, XapaKTEPUCTHKA 3JIEMEHTOB C TOYKU 3PEHHUS
CTPOEHUS aTOMOB.

2. OnpeneneHue TUINA XUMHUYECKUX CBSA3EH, ONMUCaHUS CTPOEHUSI U GOPMBI MOJIEKYJ C TOUKH
3peHusi METOJla BAJIEHTHBIX CBS3€M M 3aBUCHMOCTH OT THIIA TUOPHUIM3ALUS LEHTPAIBLHOTO
aToma.

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3

Tema 1.3
OKucINTEILHO-
BOCCTAHOBHTEJbHbIE
peakuuu

Conep:xanue y4yeOHOro MmaTepuaja

1. OBP B cBete YUCHUA O CTPOCHUU aTOMa. M3MeHeHne OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB aTOMOB U HOHOB B 3aBUCHUMOCTH OT UX CTpOCHUA.

2. Baxneiimue okucnutenn u BoccranoBuTean. Cocrasiaenne OBP MCTOAOM IOJYpCaKIINU.
3. 3J'IeKTpOJ'II/13 KaK OKHUCIIMTEIbHO-BOCCTAHOBUTEIIHHBIN mponecc. Hpoueccm, IMPOTCKAOIIHNEC
Ha KaToAaC U HAa aHO/JIC

TemaTnka NpaKkTHYECKUX 3aHATHI U J1a0OPATOPHBIX padoT.

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3
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IIpakTnueckas padora Ne3

1. Omnucatb OCOOEHHOCTH TPOTEKAHUS OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIHil B
KHCJIOHW, IIEJTOYHON U HEUTPAIbHOM CpellaX METONAMHM NOJYPEAKIUI U dJIEKTPOHHO-UOHHOTO
OanaHca.

2. PemnieHue pacyeTHO-NPAKTUYECKUX 3a7ad IO ONPEJCJICEHHWI0O KOHCTAHTHI JMCCOLUAIIN
ANIEKTPOJIUTA, ONUCAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA Ha 3JIEKTPO/Ie

JlabopaTopHas pa6ora Ne 2 «Tumnbl OKMCITUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI»

Tema 1.4
Xumuyeckast
KHHETHKA U
paBHOBecHe
XHMHUYECKHX
npoueccoB. OCHOBBI

Conep:xanue y4yeOHOro marepuasa

1. Onpenenenne rOMOr€HHBIX M T€TEPOTEHHBIX XUMHUECKUX PEaKIil, (haKTOpPbI, BIUSIOIINE
Ha CKOPOCTh XUMHUYECKOU PEAKIINH.

2. Tlonatus: sHeprusi aKTUBALUS, DHEPTETUUYECKUN Oapbep peakiuu, TerIoBol 3ddexT
peakuuu, OEHCTBHE KaTalu3aTopa Ha IMPOTEKAHHE XMUMHUYECKOM peakiuu. ['OMOreHHbIH,
reTepOTeHHBIN KaTaJIn3.

TEPMOXUMMHU 3. XumMnueckoe paBHOBecue. DaKTOpbl, BIUSIONIME HA CMENIEHUE XUMUYECKOTO PAaBHOBECHS.
4. TeruoBo# 3phEKT XUMUUYECKON PEAKIIUH.
OK 1-5,7,9,10 TIK
TemaTuka NPaKTHYECKUX 3aHATHI U J1a00PaTOPHBIX PadoT. 1.1-1.4,2.3,3.3
IIpakTuyeckas padora Ned
1. Pemenue 3agay MO OMNpPENEICHUIO CKOPOCTH XHUMHUYECKHUX pEaKIUi, KOHCTaHTHI
paBHOBeCHS.
2. Pemenue 3amay Ha paBHOBECHE XMMHUYECKHX PEAKIHMM, HA CMEIIEHHE XHUMHYECKOIrO
paBHOBECHS.
3. Pemenuie 3a1a4 Ha HAX0XACHHUE TEIUIOBBIX d3PPEKTOB XUMUIECKIX PEAKIUH.
JlabopaTtopnasi pabdora Ned «3aBUCUMOCT CKOPOCTM XUMHYECKOW peakuuu OT
TeMIIepaTyphl, KOHIIEHTPALUHU U KaTaiu3atopa. CMeleHne XUMHYECKOTO PAaBHOBECHSD
Tema 1.5 Coaepikanue y4eOHOr0 MaTepuajia OK 1-5,7,9,10 TIK
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OO01me cBegeHus B

1. Ionstue xoaddumnuent pacrsopumocti (Kp), CyIHOCTS KPUBBIX PACTBOPHUMOCTH.

1.1-1.4,2.3,3.3

pacTBopax. 2. CnocoObl BeIpaXKEeHUS COCTaBa pacTBOpa.

Cospemennas TeMaTHKA NPAKTHYECKUX 3AHSITHIl H J1a0OPATOPHBIX PadoT.

Teopust pacTBOPOB. | [Tpakrnueckas padora NeS

I'nppate, PenieHne pacueTHO-NMPAKTHYECKHUX 3a/1a4 110 TEME.

CoJIbLBATEI, Jladoparopnasi paGora Ned «[IpuroTOBJIEHHE pPAcTBOPOB HOPMAIBHOW M MOISPHOI
KPHCTALIOTHAPATLL | 1o unermparin

Tema 1.6 Copep:xanue y4yeOHOro marepuaja

JuiekTpoJIMTHYeCKasA | 1. MexaHu3M IUCCOIMAIIMU DJICKTPOJIMTA C MOHHOM W KOBAJEHTHOW TOJIAPHOW CBS3BIO.
JTHCCOIMAINS CrerneHb U KOHCTaHTa JAUCCONMAIMH, (PAKTOPBI, BIHUSIONINE HA HHX.

2.  DAeKTpOJIUTBl U  HEdIeKTpoiuThl. OmnpeneneHue aM(pOTEPHOrO  BIEKTPOJIUTA.
[IpousBenenue pacTBOpUMOCTU. PacueT KOHILIEHTpallMd HMOHOB B PAacTBOpPE AIIEKTPOJIUTA.
Pacuer pacTBopuMOCTH 1O MPOU3BEACHUIO PACTBOPUMOCTH.

3. I'maponus conelt, hakTopsl, Biustonue Ha ruaponn3. CTeneHh U KOHCTaHTa THIAPOJIU3a.

CocraBieHue ypaBHEHUI U THAPOIIN3A.

TemaTuka NPAKTHYECKHUX 3aAHATHH U JIa00OPATOPHBIX padoT

JlaGoparopnass pa6ora NeS «CpaBHeHHE XMMHUYECKOW AKTUBHOCTU PA3JIUYHBIX KHCIIOT.
XUMUYECKOE PAaBHOBECHE B PACTBOPAX AIEKTPOIUTOBY

JlaGopatopnass pabora Ne6
ANEKTPOJIUTOBY»
JladbopaTopHasi padora Ne7 «lMccnenoBaHue peakuMM THAPOJINM3A, BIWSAHHUE PA3THYHBIX
(akTOpoB Ha CTENeHb THIPOJIHM3a CoJiel, 00paTMMOCTh Tuapoiau3a. [IpoBeaeHune MoIHOTO
TUAPOJIN3A CONICH»

«3yuenne xoma OOMEHHBIX peakIuii B pacTBOpax

KonTpouabnas pa6ora Ne 1

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3
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PA3JIEJ 2

XUMUA HEMETAJIVIOB

Tema 2.1 Conepxxanue yueOHOro Marepuasa OK 1-5.7.9.10 TIK
OO0mme cBegeHHsA O OO0mm 0630p HeMeTawIoB. IlooxeHne HEMETAIIOB U Hepnozmqecxoﬁ CUCTEME 1.1- 1.’ 4,’2 .’3, 3.3
HeMeTaJl1ax

Tema 2.2 Conep:xxaHue yueOHOro MaTepuaa

p-3J1eMeHThI VIl | 1. OOmias xapakTepuCTHKa TaJOrCHOB: 3JEKTPOHHOE CTPOCHHE aTOMOB, BaJICHTHOCTh M

rpynmnsbl CTETIEHH OKHCJICHHS B COCOUHEHUSX, (U3WYecKHne W XuMHUdeckue cBoiicTBa. CrocoOsr

NMepUOIHYeCKOM MTOJTYYCHUSI.

CHUCTEMBbI JJICMECHTOB

2. Bonoponnble coenrHeHusi TajnoreHoB. CoJid rajloreHBOJOPOJHBIX KUCIOT. Kparkas
XapaKTepI/ICTI/IKa KI/ICHOPO}IHBIX CO€I[I/IHeHI/II71 TAJIOI'CHOB. HpI/IMeHeHI/Ie TAJIOTCHOB U WUX
COCIMHEHNH

TemaTuka NPpakKTUYECKUX 3AHATHH U J1a00PATOPHBIX padoT

IIpakTuyeckoe 3ansaTHEe Ne6
1. Pemenne pacueTHO-MPAKTUYECKUX 3a/1a4.
2. Onucanue ypaBHEHHUM peakiil EeMoYeK XUMMUYECKUX MPEeBpaIleHU

JlaGoparopHasi padora Ne8 «[lomydyeHue rajloreHoB U U3y4eHUE UX CBOMCTBY»

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3

Tema 2.3
p-3J1eMeHThbI VI
rpynnbl
nepuoan4ecKon
CHCTEMBbI 2JIEMEHTOB

Conep:xanue y4yeOHOro MmaTepuasa

1. O0mas XxapakTepucTUKa KHCIOPOJia M CEPhl. AJUTOTPOITHBIE BUAOM3MEHEHHUS KUCIIOpoa 1
cepa. CoeTMHEHMS CEPBI: CEPOBOIOPO M OKCHIbI cepbl, H,SO4 1 ee coun.

2. CepHas kuciota. Ou3nyeckue U XMMUYECKUE CBOMCTBA CEPHOM KHUCJIOTHl. XUMUUYECKUE
peakiuu, JeKalue B OCHOBE MPOU3BOJCTBA CEpHOW KHUCIOTHL OOmmii 0030p CBONCTB
celieHa, TeJulypa U UX COCMHEHUM.

TemaTuka NPpaAaKTHYECKHUX 3aAHATHH 1 JIa0OPATOPHLIX padoT

IIpakTnueckoe 3ansaTue Ne9

1. CocraBneHue CTpyKTypHO-Tpaduyeckux GopmyI1 pa3InyHbIX CEPOCOAEPKAILUX KUCIOT

2. CocraBieHue ypaBHEHUH OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN C pa3InyHBIX
CTENEHSMM CTEIIEHEN OKUCIIEHUS CEPBI.

OK 1-5,7,9,10 TIK
1.1-1.4,2.3,3.3
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JladopaTopuas padora Ne9 «[lomyyenue cepoBoIopo/ia U3YYEHHUE €TO CBOMCTBY
JladopaTopuasi padora Nel() «IlosyueHue cepHUCTOTO Ta3a M CEPHUCTON KHUCIOTHI M
N3y4YEHUE UX CBOMCTB»

JladopaTopHas padora Nell «3ydeHue CBONCTB CEpHOI KUCTOTHI U €€ COJIEi

Tema 2.4

p-3J1eMeHThbI Vv

rpynnbl
NepuoaNvecKon
CHCTEMBbI 3JIEMEHTOB

Conep:kanue y4e0HOT0 MaTepuaJia

1. Obmas xapakTepuCTUKa 3JIEMEHTOB IJIaBHOW MOATPYIIbI MATON rpynmbsl. BaieHTHOCTD U
CTENIEHU OKUCTeHUA. A30T, ammuak. CoJii aMMOHWUSI.

2. Kucnopoanble coeJUHEHHS a30Ta.

3. Azotable ynoopenust. O0muii 0630p cBOKCTB Gocdopa, MBIIIbIKA, CYPhMbI, BACMYTa

TemaTuka NPAKTHYECKHUX 3aAHATHH U JIA00OPATOPHBIX padoT

IIpakTuyeckoe 3ansaTue Nel(

1. CocraBieHue ypaBHEHHH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (METalioB C
KOHIICHTPUPOBAHHOM B pa30aBICHHON a30THON KHCIOTOM)

2. Onucanue ypaBHEHUSIMU PEAKIUN IEMOYEK XUMUYECKUX MPEBPAIICHUM.

3. Pemennie pacueTHO-IpaKTUYECKHUX 3a/1a4.

4. CocTaBieHue ypaBHCHHH peakiuil moiaydeHus Gochopcoaepxkaiinx coeTMHECHUH.

5. Pemrenuie 3amau Ha OmpeesieHHe MacCOBOW Josu a3ota, ¢ochopa (V) B MUHEPATBHBIX
YIOOpECHHSX.

JladopaTopHas pa6ora Nel2 «llonyyeHne amMMmuaka U MCCIEIOBAHHE CBOMCTB aMMHUaKa U
CoJIelt aMMOHUS»

JladbopaTopHasi paGora Nel3 «llosyueHne W u3ydeHHE CBOMCTB KHCIOPOJCOACPHKALIUX
COCIMHEHUH a30Ta»

OK 1-5,7,9,10 TIK
1.1-1.4,2.3,3.3

Tema 2.5

Conepxanue y4eOHOro Marepuasia

OK 1-5,7,9,10 TIK
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p-aaements! 1V u |1
rpynnbl
MepuoanvecKon
CHCTEeMbI 3JIEMEHTOB

1.  DnexTpoHHOE CTpoeHHE yriepoaa, KpemHHs. PacnpocTpaHeHHOCTb B MNpUPOAE U
alIoTponus, (U3MYECKHEe M XHUMHUYECKME CBOMCTBa. bop, pacmpocTpaHeHHe B MPHUPOJE.
dusnyeckue U XUMHYECKUE CBOMCTBA Oopa u ero coeauHeHuil. [lpumenenue 6opa u ero
COCIMHEHUM.

2. KucnopoHsle coeAMHEHUs YTaepoa U KpeMHHUsl. YToJIbHasg U KpEMHHEBast KUCIOThI U UX
cosi. [IppuMeHeHne coeqMHEHNI KPEMHHS U yIIIepo/ia.

TemaTuka NPaKTUYECKHUX U J1a00PATOPHBIX PadoT

IpakTHyeckoe 3ansaTue Nell

1. CocraBiieHHE ypaBHEHMI XUMWYECKHX PEAKIUN IOJIy4EHHs YIIepOI0COACPKAIINX
COEIUHEHUH.

2. CocTaBieHue ypaBHCHUM peaKIMil THIPOKCHIIa KApOOHATOB M CHIIMKATOB.

JlaGoparopHas padora Nel4 «[lomydyeHue OKCUIOB yriiepoaa U UCCIEA0BAHUE UX CBOMCTB.
HccnenoBanue cBOMCTB coJiel YyrOJbHOM U KPEMHUEBON KUCIOTHI»

1.1-1.4,2.3,3.3

PA3JEJI 3

XUMHUA METAJIJIOB

Tema 3.1
OO0mme cBeneHust o
MeTaJJIax

Conep:xanue y4yeOHOro Mmarepuasa

1. O6mmii 0630p S- u d- smemeHToB. IloJIOKEHHE METAIOB B MEPHOJUYECKON CHCTEME
AJIEMEHTOB, MeTaJUIM4YecKas CBsA3b. Kpucrannudyeckue cTpoeHre METaIoB.

2. DIJIEKTPOXMMHUYECKUN psf HaNpssKeHW MetauioB. Mertamnsl B npupoje. CriiaBbl.
Koppo3us metanios.

TemaTnka NpakTHYeCKUX 3aHATHH H J1a00PATOPHBIX padoT

JlabopaTopuas padora Nel5 «OOmire CBOMCTB METaNIOB: B3aUMOJICHCTBUE C KHUCIOTaMH,
HEMETaJJIaMH, COJISIMID)

OK 1-5,7,9,10 TIK
1.1-1.4,2.3,3.3

Tema 3.2

Conepxanue y4eOHOro Marepuasia

OK 1-5,7,9,10 TIK
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S-3J1IeMEeHThbI |
rpynnbl
MepuoanvecKon
CHCTEeMbI 3JIEMEHTOB

1. DnexTpoHHOE CTpPOEHHE MIENOYHbIX METauIOB. PacrnpocTpaHEeHHOCTh B IMPHUPOJE.
dusnyeckrue 1 XMMUYECKUE CBOMCTRBA.

2. llonyyeHue meNT0YHBIX METAIJIOB, UX IPUMEHEHNE. BaxxHel e coequHeHns MeT0YHbIX
METaJJIOB.

TemaTuka NPaKTUYECKUX 3AHATHH U J1a00PATOPHBIX padoT

IIpakTuyeckoe 3ansaTue Nel2

1. CocraBneHue ypaBHEHHI pEaKIUi, OMHMCHIBAIOIINX XHMHUYECKUE CBOMCTBA IIEIOYHBIX
METAJIJIOB.

2. CocraBieHHe peakuii HOHHOTO OOMeHa.

3. Onucanue ypaBHEHUSIMHU PEAKIUN ETIOYEK XUMUYECKUX MPEeBPaICHUA

1.1-1.4,2.3,3.3

JlaGoparopHasi padora Nel6 «CBoiicTBa IIEIOYHBIX METAIVIOB M X COCTUHEHUI»

Tema 3.3
S-3JIEMEHTBI I
rpynnbl
NnepuoanvecKon
CHCTEMBbI 3JIEMEHTOB

Conep:xanue y4yeOHOro MmaTtepuasa

1. DnekTpoHHOE oepusIms, METaJJIOB.

PacnipoctpaneHHOCTh B mpupoje. XUMUYECKHEe CBOWCTBA COCTUHEHHM OepUIUIMsI, MarHus,

CTPOCHUC MarHusi, IICJI0YHO3EMCEIBbHBIX
IICJI0OYHO3EMCEIIBbHBIX METAJIJIOB. HpOI/ISBO,Z[CTBO U IMIPUMECHCHUC.

2. )KecTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHS

TemaTuka NPpaAaKTHYECKHUX 3aAHATHH 1 JIa0OPATOPHLIX PadoT

IIpakTuyeckoe 3ansaTue Nel3
1. CocraBneHue
[EJIOYHO3EMETIbHBIX METAJIIIOB.

ypaBHCHI/Iﬁ peaKuHﬁ, OIIMCBhIBAOMINX XHUMHUYCCKHUC CBOIiCTBa

2. CocTaBieHue peakiuii HOHHOTO 0OMeHa

JladbopaTtopnas padora Nel7 «MccienoBaHue XUMUYECKMX CBOMCTB MarHusi M €ro
COCIMHECHUIN

OK 1-5,7,9,10 TIK
1.1-1.4,2.3,3.3

CamocrosiTesibHast padoTa 00y4arommXxcst
Onpenensiercs npu GopMUPOBaHUHU paboyeil IPOrpaMMbl
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Tema 3.4

duaementsl Il u IV
rpynim
MepuoanvecKon
CHCTEMBbI 3J1IEMEHTOB

Conepxanue yueOHOro Marepuasa

1. DneKTpoHHOE CTpPOEHHE aTOMOB METAUIOB (AJTIOMHHHI, T€pMaHUM, OJOBO, CBHHEI]) HX
o011as XapakTepuCTHKA.
2. Ou3NYecCKre U XUMUYECKHAE CBOUCTBA. AM(POTEPHOCTh OKCHJIOB U TUAPOKCHIIOB.

TemaTuka NPaKTUYECKUX 3AHATHH U J1a00PATOPHBIX padoT

IpakTHyeckoe 3ansaTue Nel4

1. CocraBieHne ypaBHEHHH XUMHUYECKMX pEakUUd TMOJNy4EeHUs aJIOMUHHUS M €ro
COCIMHEHNH, IINHKA 1 €T0 COCIMHEHUM.

2. CocraBneHue ypaBHEHUM XUMHAYECKUX PEAKIUN TUAPOIN3a COJIEH aTFOMUHMS

JlaGoparopHass padora Nel8 «lccnemoBaHue XMMHUYECKHMX CBOWCTB alIOMUHHUS M €ro
COECIUHEHUIN)

OK 1-5,7,9,10 TIK
1.1-1.4,2.3,3.3

Tema 3.5
d-aementor VI m
Vil rpynim
nepuoan4ecKon

CHUCTEMBbI JJICMECHTOB

Conep:xanue y4e0HOIl MPOrpamMmbl

1. Tlonoxxenne B mepuoauieckoii. OCOOEHHOCTH CTPOEHUS aTOMOB. XpOMAThl U TUXPOMATHI.
CBolicTBa U TPUMEHEHHUE.

2. Mapranen. Crpoenue aroMa. XMMHAYECKUE CBOMCTBA coeMHEHU MapraHiia. [lomydenue
U IpUMEHEHUE.

TemaTuka NPpaAaKTHYECKHUX 3aAHATHH 1 JIa0OPATOPHLIX PadoT

IIpakTuyeckoe 3ansaTue NelS
1. CocraBiieHue ypaBHEHHI peakivii C UCIOJIb30BaHUEM COCIMHEHU XpOMa U MapraHiia.
2. OnucaHue ypaBHEHUSIMH peakiuii okuciurenbHbix cBoicTB xpoma (V1) u mapranna (V1)

JlabopaTopHnasi padora Nel9 «IlomydyeHne xpomaroB u nuxpomaroB. MccienoBaHue ux
OKHUCITUTEIbHBIX CBOWCTBY
JlaGoparopuas padora Ne20 «Ilomydyenue coeaunenuii mapranna (I1). Hcciaemosanue
OKHUCJIUTEIIBHBIX CBOWCTBY»

OK 1-5,7,9,10 TIK
1.1-1.4,2.33.3

Tema 3.6

Conepxanue y4eOHOro Marepuasia
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d-3;1eMeHTBI VI
rpynnbl
MepuoanvecKon
CHCTEeMbI 3JIEMEHTOB

1. DnekTpoHHOE CTpPOEHHE DSJEMEHTOB cemeicTBa xkeneza. OOmas XapakTepUCTHKA |
pacrpocTpaHeHHOCTh B npupojie. CoricTBa. OKCUABI U THAPOKCUIBI kene3a. Comu xernesa.
2. IlpuMeHeHne U TIOJTyYEHHE JKele3a U ero coequHeHni. KadecTBeHHbIE peakiiuy Ha MOHEI
Fe?" u Fe*". [InaTuHOBBIC METaILIBL.

TemaTuka NPaKTUYECKHUX U J1a00PATOPHBIX PadoT

IIpakTnueckoe 3ansaTue Nel6
1. CocTaBneHue ypaBHEHU XUMUYECKUX PEAKITUHN TIOJTYUCHHS JKelie3a U €T0 COCMHCHUH.
2. CocraBieHre ypaBHEHUH peakIui TUAPOIIN3a COJIeH Kele3a

JlaGoparopnas padora Ne2l «llomydyeHne uW wuccIeIOBaHUE XUMHUYECKUX CBOWCTB

COEIUHEHUH Kee3ay

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3

Tema 3.7
d-sJjieMeHThI I-B
rpynnbl
Nnepuoan4ecKo
CHCTEMBbI 3JIEMEHTOB

Conep:xanue y4yeOHOro MmaTepuaJja

dusnyeckue W XUMUYECKHE CBOWCTBA MEIHU, 30JI0Ta, cepedpa. Haxokmenue B mipupoje,
MOJIy4YeHUE U IPUMEHEHHE.

TemaTuka NPaAKTHYECKHUX U JIA0OPATOPHBIX padoT

IIpakTHyeckoe 3ansaTHe Nel7
Pemrenune pacueTHbIX 33124

JladopaTopHas padora Ne2?2 «Ilomydyenue coequHeHu Mean, cepedpa U MCCIIeIOBaHUE UX
CBOMCTB»

OK 1-5,7,9,10 IIK
1.1-1.4,2.3,3.3

Tema 3.7
d-31eMeHnTBI 11-B
rpynnsbl
NepuoOINYEeCKOMN
CHCTEMBbI 3JIEMEHTOB

Coaepikanue yueOHOro MaTepuajia

duznyeckue U XUMHYECKHE CBOMCTBA [IWHKA, KaaMUusd, PTYTH. Haxoxnenue B npupone,
TMOJIYYCHHUEC U IPUMCHCHUC.

OK 1-5,7,9,10 TIK
1.1-1.4,2.33.3

KonTpouabnas pabora Ne2

CamocrosiTesibHast padoTa 00y4arommXxcst
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‘ JudpepeHupoBaHHBIN 3a4eT

Bcero

132
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3. YCJIOBUSA PEAJIMBALIIU ITPOT'PAMMBI JUCHUTITIJINHBI

3.1. [las peaau3anuu NporpaMMbl JUCHUILUIHHBI J0JKHBI OBITH NPEIYyCMOTPEHbBI cJieyllue creluajabHbie MOMeeHus:
JlaGopaTopus o011eil 1 HEOPraHNYECKO XUMHUM, OCHAILIEHHAS] B COOTBETCTBHH C II.

6.2.1. [IpumepHOiIl TPOTrpaMMBbI IO CHEIUATBHOCTH.

3.2. UudopmanuoHHoe odecriedeHre 00y4eHUs 1Mo JUCIUIIUHEe

OcCHOBHBIC HCTOYHHMKH:

1. AnekcanapoBa, D. A. XuMusi HeMeTauIoB : yueOHuk u npaktukym s CIIO / D. A. Anek-cannposa, . 1. Cunoposa. - 3-e

u3 ., ucnp. U gom.- Mockaa : FOpaiit, 2016. - 358 ¢. - ISBN 978-5-9916-9247-2

2. boromornona, . B. Heoprannueckas xumus : yueoHoe nocodue / U.B. boromomnosa. -Mockga : Ansha-M, UHOPA-M, 2016. -

336 c.

3. TI'abpuensn, O. C. Xumus g npodeccuili U CHenUanbHOCTEH COIMAIBHO-3KOHOMUYECKOTO UM T'YMaHUTapHOTO mpoduiei :

yuebnuk / O. C. I'abpuensn, . I'. OctpoymoB. - Mocksa : Akagemus, 2014. - 208 c.

4. T'abpuensH, O. C. Xumus B Tecrax, 3ajadax u ynpaxHeHusx : yued. mocodue / O. C. I'abpu-ensu, I'. I'. JIsicoBa. - M. :

Axanemns, 2014. - 224 c.

5. I'muuka, H. JI. 3agaun u ynpakaeHnus mo oomei xumun : y4ueb. mocodue / H. JI. I'muuka. -Mocksa : KHOPYC, 2014. - 240 c.
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6. I'muuka H. JI. 3anauun u ynpaxuenus no oduieit xumuu : yueOHo-npakruyeckoe nocoodue mias CIIO / H. JI. I'nmunka. - 14-e uszn.

- Mockaa : FOpaiit, 2016. - 236 c. - ISBN 978-5-99166390-8

7. I'munka, H. JI. O6mas xumus. B 2 1. T. 1. : yueOnuk qis CIIO / H. JI. Tnunka. - 19-e u3z., nep. U non. - Mocksa : FOpaiir,
2016. - 364 c. - ISBN 978-5-9916-8475-0

8. I'muuka, H. JI. O6mas xumus. B 2 1. T. 2. : yuebnuk ans CIIO / H. JI. I'nunka ;otB. pea. B. A. Tlonkos, A. B. baGkos. - 19-¢
u31., Tiep. u goi. - Mocksa : FOpaiit, 2016. - 380 c. - ISBN 978-5-9916-8484-2

9. I'muuka, H. JI. IIpaktukym mo o6miedt xumuu : yue6Hoe nocodbue maus CIIO / H. JI. I'nmunka. -14-e uzn. - Mocksa : FOpaiir,

2016. - 248 c. - ISBN 978-5-9916-6232-1
10. Eropos, A. C. Xumus nnsa koyemxeit / A. C. Eropos. - Poctos v/]] : ®enuke, 2013. - 559 c.

11. Epoxun, FO. M. Xumus : yuebnuk / FO0. M. Epoxun. - Mocksa : Akagemus, 2014. - 400 c. 12. Epoxun, FO. M. CoopHuk

TECTOBBIX 3aJJaHUM 10 XUMUH : yueb. mocodue / FO. M. Epoxun. -Mockga : Akagemus, 2014. -128 c.

13. UBanos, B. I'. Heoprannueckas xumusi. Kpatkuit kypc / B. I'. IBanos, O. H. I'eBa. -Mocksa : KYPC: HUL[ UH®PA-M,
2014. - 256 c.

14. UBanos, B. I'. OcHoBbl xumuu : yaeOnuk / B. I'. MBanos, O. H. I'ea. - Mocksa : KYPC: HUIl MHD®PA-M, 2014. - 560 c.

15. Kapanerpstan, M. X. O6mas u Heopranndeckas xumus : yueOnuk / M. X. Kapanerbstan, C. W. [pakun. - Mocksa : KJ|

JIubpoxom, 2015. - 592 c.
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16. Oneitnukos, H. H. Xumus. Aaroputmsl pemieHus 3aaad u tectol : yuyeonoe nocodue nns CIIO / H. H Oneitaukos, I'. I1.

MypasbeBa. - 3-¢ u3j., ucnp. U non. - Mocksa : IOpaiir,
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4.KOHTPOJIb H OLJEHKA PE3Y/IbTATOB OCBOEHHA YYEFHOH JJUCIHIT/THHBI

KOHTpOJ’lB N OICHKaAa PC3YyJIbTAaTOB OCBOCHUA AUCHUINIMHBI OCYIICCTBIIACTCS IMPCIIOAaBaTCIICM B IIPOLECCE ITPOBCACHU A

MPAKTHICCKUX 3aHATUN U J'Ia60paTOpHBIX pa60T, TCCTUPOBAHUS, a TAKIKC BBITIOJIHCHHUA 06y‘laIOH_[I/IMI/IC$[ WHANBUAYAJIbHBIX

3aJIaHHi, MPOEKTOB, UCCIIECIOBAHUN.

Pe3yabTaTnl 00y4yeHus

Kpurepnu ouenku

(I)OpMI)I U METOAbI OLICHKH

OCBOCHHBIC YMCHMU:

-AaBaTh XapaKTECPHUCTUKY XUMHUYCCKHUX 3JIECMCHTOB

B COOTBETCTBUM C WX TIOJOXKCHHEM B

MEPUOINICCKOI cucreMe XUMAYECKAX
AIIEMEHTOB

.. Mengaeneena;

-HCIIOJIb30BaTh  JAa0OpAaTOpPHYH  MOCYAy H

00opynoBaHuE;

-HaXxOJUTh  MOJICKYJSIPHYIO

(bopmyIy BellecTBa;

-IIPUMEHATh Ha MpPAKTHUKE Ipa-Buja Oe30MacHoi
palboThI B XUMHUECKON 1abopaTropuu;

-IIPUMCHATbL OCHOBHBLIC 3daKOHbI XHMHUH  IJIA
peuieHud 3a4a4 B obOmacTu HpO(l)eCCHOHaHLHOﬁ
ACATCIBHOCTH,

JleMOHCTpHpYEeT YMEHHUS AaBaTh XapaKTEPUCTUKY
XUMHUYECKUX

DJIEMEHTOB B COOTBETCTBHUH C UX IOJIOKEHUEM B
MEPUOIMUECKON CHCTEME XUMUYECKUX dJIEMEH
J.. Mennaeneena;

JEMOHCTPUPYET YMEHHUS MCIIOJIb30BaTh
1a00paTOPHYIO TTOCYTy B 000PY/IOBaHUE;
JIEMOHCTPUPYET YMEHHSI HAXOAUTh MOJICKYJISIPHYFO
(dopMmyITy BEIIeCTBa;

JIEMOHCTPUPYET YMEHUSI TPUMeE-HATh Ha MPAKTUKE
npaBuiia 0e3-onacHoi pabOThl B XUMHUYECKOM
n1abopaTopuu;

JEMOHCTPUPYET YMEHHUS IPUME-HATh OCHOBHbBIE
3aKOHBI XUMUU JJIS1 PElIeHUs 3a7a4 B 00JacTH
npodeccuoHanbHOM e TENbHOCTH;

ACMOHCTPUPYET YMCHU MPOBOANUTH KAYCCTBCHHBIC
PCaKiu Ha HECOPraHNYCCKUC BCUICCTBA U HOHBI,

DKCnepTHOE HAOMIOCHUE 1
OIICHUBAHME BHITIOJTHEHUS
71a00paTOPHBIX U MPAKTHYECKUX PaboT.

Texymuit KOHTPOJIb B (PopMeE 3alTUTHI
MPaKTUYECKHUX U JTabOpaTOpPHBIX padboT

[TuceMenHbIH omipoc B hopme
TECTUPOBAHUSI.

OHeHKa B paMKax TCKYIICIO KOHTPOJIA
PE3YIbTAaTOB BBINIOJIHCHUA
HHAUBHUAYAJIbHBIX

KOHTPOJBbHBIX 3a/IaHUH, pe3yJbTaTOB
BBITIOJTHCHHS CAMOCTOSTEILHOM paboThI
YCTHBIN MHAUBHUIYaJIbHBINA OMPOC.
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-IIPOBOJUTb Ka4YCCTBCHHBIC

pPC€aKiiui Ha HCOPraHMYCCKUC BCHICCTBA U HWOHBI,
OTACJIBHBIC KJIACChl OPTaHUYCCKUX CO€I[HH€HI/II7H

-COCTABJIAITh YPAaBHEHMS pEaKLMi, IPOBOIUTH
pacueTsl 10 XUMUYECKUM  QopMmyaamM U

YPaBHEHUSIM PEAKIIHH;

-COCTaBJISITh ANEKTPOHHO-HOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

OCBOCHHBIC 3HAHHUA:

-TUAPOIN3 COJIEH, DIEKTPOJIM3 paCIUIaBOB U
pacTBOPOB (COJIeH U mIeIouei);

-IMCCOIMAIIMIO  AJIGKTPOJIUTOB B BOJHBIX
pacTBopax, CUJIbHbBIE U cIIa0ble NIEKTPOIUTHL;

-KJ'IaCCI/I(bI/IKaI_[I/IIO XUMHUYCCKHUX peaKHI/Iﬁ u
3aKOHOMCPHOCTH HUX IIPOBCIACHUA;

-o0paTUMble W HeoOpaTUMble  XUMHUYECKUE
peakuuy, XMMHUYECKOe DPABHOBECHE, CMEIEHHE
XMMUYECKOTO  paBHOBECUS MOJa  JeiicTBUEeM
pa3NuYHbIX (PaKTOPOB;

-00111y10 XapaKTepUCTUKY XUMHUYECKUX
JIEMEHTOB B CBS3M C UX IIOJIO)KEHUEM B
[IEPUOANYECKON CUCTEME;

~OKHCIINTCIbHO-BOCCTAHOBUTCIILHBIC pcaKknuuu,

OTJICTIbHBIC KIIACCHI OPTra-HUYCCKUX COCTUHEHUIA;
JEMOHCTPUPYET YMECHHS COCTABIISITh YPABHEHUS
peaKui, Ipo-BOJIUThH PACUETHI TI0 XUMUYECKUM
(dhopmynam U ypaBHEHHUSIM pPEaKIINH;

JEMOHCTPHUPYET YMEHHUS COCTABIIATH dJIEKTPOHHO-
HOHHBIA OaaHc OKHUCIIUTEIHHO™

BOCCTaHOBHUTCJIbHBIX IIPOIECCCOB.

JleMOHCTpHpYyEeT 3HAHUS THAPOIN3A COJIEH,
3JIEKTPOJIN3a PACIUIaBOB U PacTBOPOB (coJieil u
ienouen);

JEMOHCTPUPYET 3HAHUSI TUCCOLUALIUN
AJIEKTPOJIUTOB B BOJIHBIX PACTBOPAX, CUJILHBIC U
ci1a0ble AMEKTPOIUTHI; JEMOHCTPUPYET 3HAHUS
KJIacCU(PUKAIIMN XUMUYECKUX PEAKINI U
3aKOHOMEPHOCTH UX MPO-BEACHUS,

JEMOHCTPUPYET 3HAHUSI OOPATUMBIX U

HEOoOpaTUMBIX XUMHUECKHE PEAKIINH, XUMUYECKOe

paBHOBECHE, CMEIICHHE XUMHU-YECKOTO PaBHOBECUS

10J1 ICCTBUEM pa3MyuHbIX (PaKTOPOB;

JEMOHCTPUPYET 3HAHUSI 00IIeH XapaKTepUCTUKU
XUMHYECKUX

3JICMCHTOB B CBA3HU C UX ITOJIOXKCHHEM B
nepnonnqecxoﬁ CHCTEMC,

ACMOHCTPUPYCT 3HAHUSA OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIINH, PCAKIIUN NOHHOT'O
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peakuy MOHHOTO OOMEHa;
-~OCHOBHBIC ITIOHATHSA U 3aKOHBI XUMUHU,
-OCHOBBI JICKTPOXHUMUU;

-MIEpUOJIMYECKUIT  3aKOH M MEePUOJAUYECKYIO
CUCTEMY  XMMHYECKUX JJIEMEHTOB JAN.
MengeneeBa,  3aKOHOMEPHOCTM  U3MEHEHUs
XUMHUYECKUX  CBOMCTB  JJIEMEHTOB U  HX
COEJIMHEHUH 110 NEpUOiaM U IpyIiam;

-TerIoBOM  3(eKkT  XuMUYEeCKHMX  peakuui,
TEPMOXUMUYECKUE YPAaBHEHMS,

-THIIBI W CBOWCTBA  XHMHYECKHX  CBSI3EH
(KOBaJIEHTHO, HOHHOM, METaJTHYECKOM,
BOJIOPOJHOM );

-(OpMBI CYIIIECTBOBAHUS XUMUYECKUX AJIEMEHTOB,
COBPEMEHHBIE MPEICTaBICHUS O

CTPOCHHH aTOMOB,
-XapaKTCPHLIC XUMHNUYCCKHC
CBOIiCcTBa HCOPraHN4YCCKUX

BCIICCTB pA3JIMYHbIX KJIACCOB.

00-MeHa;

JEMOHCTPUPYET 3HAHUSI OCHOBHBIX MOHITUH U
3aKOHOB XHUMUU; IEMOHCTPUPYET 3HAHUS OCHOB
AJIEKTPOXUMHUHU;

)IGMOHCTpI/IpyeT 3HAHUS HepI/IOI[I/I'-ICCKI/IX 3aKOHOB U
HepI/IOI[I/IquKOﬁ CUCTEMBI XUMHUYCCKUX DJICMCHTOB
.. MenaeneeBa, 3aKOHOMEPHOCTEM

N3MCHCHUA

XUMHUYECKHUX CBOMCTB DJIEMEHTOB U UX COCITUHEHUHN
110 IIEpUOJaM U IpYyIIIaM;

JIEMOHCTPHUPYET 3HAHUS TETUIOBOTO 3 deKTa
XUMHYECKHUX pe-aKIIHid, TEPMOXUMHUYECKUE

yYpaBHEHUS;

JEMOHCTPHUPYET 3HAHUS THIIOB U CBOWCTB
XUMHUYECKUX CBs3eH (KOBaJCHTHOMW, HOHHOM,
METaJUTMYECKOM, BOJIOPOIHOM);

JEMOHCTPUPYET 3HAHUS POPM CYILIECTBOBAHUS
XUMHUYECKUX DJIEMEHTOB, COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUU aTOMOB;
JEMOHCTPUPYET 3HAHUS XapaKTEPHBIX XUMUYECKIX
CBOWCTB HEOPraHMYECKUX BEILIECTB pa3-JIMUHBIX
KJIACCOB.
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PELIEH3MSI

Ha pabouyo nmporpamMmy yueOHoH mucimmanasl EH.02 «O6mas u Heopranuyeckast XHMUS» IS
crenansHoCcTH 18.02.12 «TexHosorus aHaTuTHYECKOT0 KOHTPOJISI XUMUUYECKUX COEIUHEHHI)» CPeTHEro
npo(ECCHOHAIBFHOI0 00pa30BaHus

Ha penensuro npexacrtaBneHa pabodas mporpamma 1o jguciumiande EH.02  «O6mas u
HeOpranu4eckas Xumus» s crnenuanbHoctd  18.02.12  «TexHomoruss aHamIMTHYECKOro KOHTPOJIs
XHUMUYECKAX COCIMHEHHU» 0a30BOr0 YpOBHS CPEIHETO MPO(ECCHOHATFHOrO 00pa3OBaHMS, COAEp:KAHUE
KOTOpPOW COOTBETCTBYeT TpeOoBaHUsM (DenepalbHOro rocyJIapCTBEHHOTO 00pa30BAaTENbHOr0 CTaHAapTa
CIIO.

IIporpaMMma BKIIFOYAET CIEAYIOLIUE pa3Iebl:

- IOSICHUTEJIbHAS 3allHCKa;

- IacIOpPT IPOrpaMMBbI Y4eOHOM TUCIUILTHHEI,

- CTPYKTypa U coJepKaHue Y4eOHON AUCIHUILIHHEI,

- YCJIOBHSI peaIi3aliiy IPOrpaMMBb!l y4eOHOH NUCUUIUIHHEL,

- KOHTPOJIb U OLICHKA PE3yJIbTATOP OCBOCHHS y4E€OHON NMCIUILIHHEL

- IIPUJIOKECHHUSL. :

B nosicHMTeNBbHOH 3alHMCKe NPEeACTAaBICHO KpaTKOe ONMCAaHHE Ha3HAYEHHs IUCLUIUIMHBI, CBS3b C
JIpYTUMU IpEeIMETaMH, OIIPEIEIICHBI LIEJU U 3aa4l 00y4YeHHUsL.

Coneprxanue IporpaMMbl HallpaBJIEHO Ha NPHOOPETEHHE CTyI€HTAMH HAaBBIKOB B IPOTHO3UPOBAHUH
pEaKLMi HEOPraHUYECKUX BEILECTB, IPEKIE BCETO NPUMEHSEMBIX Ha IPAaKTHKE, HAa OCHOBE 3HAHUS
(byHIaMEHTaIbHBIX XMMHYECKHX 3aKOHOB, @ TAKXKE OBJIaZICHUE HAYaJIbHBIMH J1a0OPaTOPHBIMH HaBBEIKAMH.
Ocoboe MecTO HEOpraHW4YEeCKOH XMMHUH B NPO(ECCHOHAIBHOM MOATOTOBKE OOYCIOBJIEHO TEM, YTO OHA
sBIsieTcsl 0a30BOM MMCLUIUIMHON A8 HM3y4YaeMbIX B JaJbHEHIIEM XHUMHYECKHUX JHUCUHUIUIMH TaKUX Kak:
bu3nueckas U KOJUJIOUJHAS XUMHUSl, QHATUTHYECKAs XUMHSL.

CrtpykTypa mnporpaMMbl CcQOpPMHpPOBaHa B COOTBETCTBHH C MPHHIUIIOM JIOTHYHOCTH U
CTYIEHYATOCTH, IIPEICTABICHO YeTKOE U MOAPOOHOE pacnpeiesieHle yueOHOro Marepuara.

Ocoboe MecTo B IporpaMMmMe 3aHHMaeT KOHTPOJIb 3HaHUH M ymeHuil oOywaromuxcs. Texymuit
KOHTPOJIb IPOBOJUTCS B BUE KOHTPOJIBHBIX paboT (TECTOBBIX 3alaHUi), HTOTOBBIM KOHTPOJIb IIPOBOIUTCS B
bopme nuddepeHIIIPOBaHHOTO 3a4eTa.

Pabouvas mporpamMma IUCHMILIMHBEI COCTaB/ieHa IOJIHO, OTBeYaeT TpeOoBaHUSIM [ ocyaapcTBEHHOIrO
00pa3oBaTeIbHOrO CTAaHAAPTa, OXBATHIBAET HEOOXOAMMBIH 00BeM 3HAaHUH, NPAKTUYECKUX YMEHHII U
HaBBIKOB. é

B nporpamme yureHa crenuduka yueOHOro 3aBe€HUs U OTpakeHa IpaKTUYeCKasl HalpaBJIeHHOCTh

Kypca.

[TporpamMma peKOMEHIYETCs K IPUMEHEHHIO B Y4eGHOM IpoLecce.

JL.H. Ilonunkuna, npenoaasatens [ BIIOY
«JloHEUKHH KOJUIEK MUIIEBBIX TEXHOJIOTUH U
TOPrOBIINY, CIIELIUAJIUCT BBICLIECH
KBaJIM(PUKAIMOHHON KaTeropuu

M.A.Copokuna




Penensus Ha paGouyro mporpamMmmy
y4eOHON TUCITUTIIMHEI
EH.02 «O01mast u HeopraHudecKask XHMHS»
s cnennanbHocTH 18.02.12 « TeXHOIOrHs aHANTUTHYECKOTO KOHTPOJIS XUMUYECKUX
COEMHEHHI» CPeIHEro NPo(eCcCHOHANTBHOTO 00pa30BaHMs

Ha penensuro npezcrasieHa pabodas nporpamma mo aucuumuinde EH.02 «O6mas u
HEOpraHu4yecKass XuMus» d crnenuanbHocTd 18.02.12 «TexHoNorns aHalUuTUYECKOro
KOHTPOJISI XMMHUYECKUX COEIMHEHHUI» 0a30BOro0 ypOBHS CpeaHEro MpodecCHOHAIBHOIO
00pa3oBaHus, COJIEPKAHME KOTOPOH COOTBETCTBYeT TpeGoBaHusM DenepanbHOro
rocy1apCTBEHHOro obpazoBarenpHoro ctagaapra CIIO.

IIporpaMma BKIIIOYAET CIEAYIOIINE Pa3IeIbl:

- TOSICHUTENIbHAS 3aIIHCKa,;

- [1acIOpPT MPOrpaMMbl y4eOHOH AUCIUTIIHHEL;

- CTPYKTypa U coliepkaHue y4eOHOW TUCIUTIINHEI,

- YCIIOBHS Pealu3aliy IporpaMMbl y4eOHON TUCIUTUTHHEL,

- KOHTPOJIb U OLICHKA Pe3yJIbTaTOB OCBOEHUS yUeOHOH AUCIUILINHEL,

- IPUJIOKEHHUSI.

B rmoscHUTENBHON 3amuCKe MpPEeACTaBICHO KpaTKOe OIMMCAaHWe Ha3HAYeHHUS
IOMCLUILIMHEL, CBA3b C APYTUMHU IIPEAMETaMH, OIPEAEIICHb] LIeNIN U 3aa4i 00yUeHH sl

ConepxaHue mporpaMmbl HampaBlIeHO Ha TMPHOOpPETEHHWE CTYAEHTAMHM HAaBBIKOB B
IPOTHO3MPOBAaHMK DPEaKUUil HEOPraHWYEeCKHX BEIIECTB, INPEXIEe BCEro NMPHMEHSEMEBIX Ha
IPaKTHKe, HA OCHOBE 3HaHMS (yHIaMEHTAIBHBIX XHMHYECKHX 3aKOHOB, a TAK)KE OBJIAJECHUE
HA4aJIbHBIMH JIa0OpaTOpPHBIMH HaBbIKaMU. (Oco0oe MeCTO HEOpPraHHYeCKOM XUMHUH B
IpOQECCUOHATIBHONM  IOATOTOBKE OOyCJIOBJIEHO  Te€M, 4YTO OHa  SBISETCH
0a30BOM AUCLUILIMHON AJI U3y4aeMbIX B JallbHEHIIeM XUMUYECKUX TUCHUILIAH TAKUX KaK:
(usnyeckas U KOJUTOMAHAS XUMUS, aHATUTHIECKast XUMHUSI.

CrtpykTypa nporpaMMbl c(pOpMHUpPOBaHa B COOTBETCTBHU C MPUHIMIIOM JIOTHYHOCTH U
CTYyIEHYaTOCTH, NIPEACTABICHO YETKOE U MOAPOOHOE paclpeesieHue yueOHOro MaTepraia.

Ocoboe MecTo B MporpaMMe 3aHMMAaeT KOHTPOJb 3HAaHUU U yMEHHU O0YyYaroIluXcs.
Texyluii KOHTpOJIb MPOBOAUTCA B BHIAE KOHTPOJBHBIX pPabOT (TECTOBBIX 3aJaHUi),
UTOTOBBIN KOHTPOJIb MMPOBOAUTCS B hopMe AuddepeHIInPOBAaHHOTO 3a4eTa.

PaGouass mporpamMma JOUCHMIUIMHBI COCTaBlI€Ha IIOJIHO, OTBe4YaeT TpeOOBaHUIM
[NocymapctBeHHOTO 00pa3oBaTeNbHOrO CTaHAApTa, OXBAaThIBAaeT HEOOXOMUMEIA 00BeEM
3HAHWH, MPaKTHYECKUX YMEHUIN 1 HaBBIKOB.

B nporpamme yureHa crnenupuka y4eOHOrO 3aBe[eHHMS U OTpa)KeHa MpaKTHUeCKas
HaIpaBJIeHHOCTh Kypca.

[Iporpamma pekoMeHIyeTcs K IPHMEHEHHUIO B y4eOHOM IpoLECCe.

boiikus H.IO. — U.o. nupexropa,
npenoaasatenb [ BIIOY «JloHenkuii TeXHUKYM
XUMUYECKUX TEXHOJIOTUH U hapMalumny,
CIIELMAJIUCT BBICIIEH KBATU(DUKAIIMOHHON
KaTeropuu
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