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1. OBIIASA XAPAKTEPUCTUKA IMPUMEPHOU PABOYEM
ITPOI'PAMMBbI OBIHIEOBPA3OBATEJBHOU JUCHUITINHBI
«XHUMMUS»

1.1. MecTto HOMCIUIUIMHBI B CTPYKTYpe OCHOBHOM mpodeccHoHabHON
00pa3oBaTeIbHON MPOTPAMMBI

OO6meoOpazoBaTenbHas JUCHUIIMHA «XUMHUSD» 0053aTEIbHOM  YacThIO
obpazoarensHoi nporpammbl CITO B cootBeTcTBUU ¢ PI'OC mo cnernuanbHOCTH
51.02.02 CounanbHO-KYJIbTYypHas JEATEIbHOCTH (110 BUAAM).

1.2. enu v naaHupyeMbI€ PE3yIbTaThl OCBOEHUS JUCIUILINHBI:

1.2.1. lens oOmeoOpazoBaTenbHON AUCIIUILINHBI

@opMHUpPOBaHUE y CTYAEHTOB XMMHUYECKOW COCTABISAIOLICH €CTECTBEHHO-
HAay4YHOM KapTUHbI MHUpAa KaK OCHOBBI MPHUHATHA PEUICHUNA B KU3HEHHBIX U
IPOU3BOICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOIO MTOBEJIEHUS B IPUPOIHOM cpefe.

3amaun TUCIIUMIIIINHEL:

1) chopMupoBarh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUN B OKPYKAIOILIEH CpeJie, HEIOCTHOM HayYHON KapTHUHBI MUDPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUSI MPOBOJUTH pPaCyEThl MO XUMHUYECKUM (dopmysiaM U
YpPaBHEHUSIM XUMHUYECKUX pEakiui, IUIAaHUpOBaTh M  HHTEPIPETUPOBATH
pe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,;

3) copmMupoBaTh HABBHIKM MPOBEICHUS XUMUYECKUX SKCIEPUMEHTAIBHBIX
UCCIJIEIOBaHUM C COOIIOIEHHEM MPpaBUi OE€30MacCHOTO 00pallleHUs C BEIIECTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBATh, OIEHWBATh, IMPOBEPITH Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMAITHI0 XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHUKOB,

5) cdopmupoBaTh yYMEHHMS MPOTHO3MPOBATH  MOCIEICTBUS  CBOEHU
NEATETLHOCTH W XWMHYECKHX TMPUPOIHBIX, OBITOBBIX W MPOU3BOICTBEHHBIX
MPOLIECCOB;

6) chopmMUpOBATH MIOHUMAaHUE 3HAYMMOCTH JOCTHXKEHH XMMUYECKON HAyKU
Y TEXHOJIOTUHN JJIs Pa3BUTHUS COLMATIBLHON U MPOU3BOICTBEHHOM cep.

1.2.2. Tlmanupyemsble pe3yibTaTbl OCBOEHHS 00II€00pa30BaTEIbHOM
mucuuIInHel B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Ocoboe 3HaueHue AUCIUILUIMHA UMEET Npu popMupoBaHuu U pa3Butuu OK
u [1K.



Koa 1 HamMeHOBaHHe
¢GopmMupyembIx
KOMIIeTeHIH I

IInannpyemble pe3yJbTAThl OCBOCHUSI M CIUIITTHHBI

Oo0mme

JAucuuninHapHsele (MpeaMeTHbIE)

OK 01. Bri6upats
CHOCOOBI pelieHus 3a1a4
pohecCHOHAIbHOMN
JeSITETBHOCTH
MPUMEHHUTETBHO K
Pa3IUYHBIM KOHTEKCTaM

B yactu TpymoBOro BOCIIUTAHUS: - TOTOBHOCTH K
TPY/y, OCO3HAHUE [IEHHOCTH MacTepPCTBa,
TPYIOJII00HE; - TOTOBHOCTh K aKTUBHOM JICATEILHOCTH
TEXHOJIOTUYECKOHN U COIMaIbHOM HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh MHUITUMPOBATH, TUTAHUPOBAThH U
CaMOCTOSITEIbHO BBIMOJHATH TAKYIO JCATCIbHOCTD; -
HHTEPEC K pa3IndHbIM chepam npodeccroHaaIbHON
nestensHocTH, OBNaZicHHe YHUBEPCATLHBIMA
y4eOHBIMU TIO3HABATEIHLHBIMU JICHCTBUSMHU: a)
0a30BBIE JIOTMYECKHE JEHCTBUS: - CAMOCTOSITEILHO
(hopMyITUpPOBaTh U aKTyalIM3UPOBATh POOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE; - yCTaHABJIUBATh
CYILIECTBESHHBIN MPU3HAK UIIH OCHOBAHUS JIJIS
CpaBHEHHS, KiacCHU(pHUKaIUK U 0000IIECHNUST; -
OMPENENATh [EH ACATEILHOCTH, 3a1aBaTh MAPaAMETPBI
1 KPUTEPUH UX JOCTHKEHUS, - BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTpUBACMBIX SIBICHHSX; - BHOCUTh KOPPEKTHUBBI B
JIESITeTIbHOCTh, OI[CHUBATh COOTBETCTBHE PE3YJILTATOR
1IEJISIM, OLICHUBATh PUCKU TOCJICICTBUMN IEATEIILHOCTH;
- Pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUN
KU3HEHHBIX MPpo0sieM 0) 6a30BbIe HCCIIEIOBATETBCKUE
JIEHCTBUS: - BIIaJICTh HABBIKAMHU Y4eOHO-
HCCIICIOBATEIBCKOM U TIPOCKTHOM JIEATSIILHOCTH,
HaBBIKAMH pa3pelIeHus MpoodIeMm;

- BBIIBJISITH IPUYHMHHO-CIICICTBCHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 3aja4uy, BbIIBUTaTh TUIIOTE3Y €€
PEIICHNUs, HAXOUTh APTYMEHTHI JIJIS IOKA3aTeIbCTBA
CBOMIX YTBEPXK/CHU, 3a]1aBaTh MapamMeTpsl U
KPUTEPUH PEIICHHUS; - aHATM3UPOBATh MTOJIyUYCHHBIC B
XOJI€ PEIICHHUS 3a7aui Pe3yJIbTaThl, KpUTHYCCKU
OIICHUBATh UX JOCTOBEPHOCTh, POTrHO3HPOBAThH

- BJIaJIeTh CUCTEMON XUMHUYECKIX 3HAHUH, KOTOpasi BKIIOYAET:
OCHOBOTIOJIATraloIIHe MOHATHS (XUMHUYECKHI JIEMEHT, aTOM, DJIEKTPOHHAS
o6osouka aToma, s-, P-, d-3JeKTpoHHEIE OPOMTAIHN ATOMOB, HOH, MOJIEKYIIA,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETIEHh OKUCIICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YTIIEpOIHBIN CKETeT,
(yHKIIMOHANBHAS TPYTIIA, PaIUKall, H30MEpHs, ©30MEPbI, TOMOJIOTHYECKHUI
P, TOMOJIOTH, YTJIEBOIOPOIbI, KHCIOPO/I- U a30TCOAEPIKAIINE COeINHEHS,
OMOJIOTUYECKH aKTUBHBIE BELIECTBA (YTJIEBOIBI, JKUPBI, OEJIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COEITNHEHUS,
KPUCTAJUTMYECKAs pelIeTKa, THITHl XUMUYECKIX peaklnil (OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE, IK30- M YHAOTEPMUUECKUE, PEAKLIUK HOHHOTO OOMEHA),
PacTBOp, IMEKTPOIUTHI, HEANEKTPOIHUTHI, HIEKTPOIUTHIECKAs AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBHUTENH, CKOPOCTh XUMHUECKOM peakilni, XUMHUECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHSI XUMHUECKOTO CTPOSHUS
oprannueckux Beniects A.M. byTiepoBa, TeOpHs IEKTPOTUTHUECKOM
Jaucconuanuu, nepuoandeckuid 3akon [I.M. MeneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CAMBOJIMYCCKHN SI3BIK XUMHUH, (PaKTOJIOTHIESCKHE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOyUYeHUH U O€301MaCHOM HUCTIOIb30BaHUH
BOXHEHIIINX HEOPTaHUYECKNX U OPTaHUYECKHUX BEIIECTB B OBITY H
MPaKTHYECKOH NeATeNTbHOCTH YEJI0BEKa; - YMETh BBISBIISATH XapaKTepHbIE
MIPU3HAKU ¥ B3aMMOCBSI3b U3YYCHHBIX TIOHATHH, TPUMEHSATh
COOTBETCTBYIOIIUE TMOHATHS ITPH OTIMCAHUU CTPOCHUS U CBONCTB
HEOPraHMYECKUX M OPTaHMYECKHMX BEUIECTB U UX MPEBPALICHNH; BBISBIATH
B3aMMOCBSI3b XUMUUECKUX 3HAHUH C MOHATHSIMU M MPEJCTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX TIPEMETOB; - YMETh UCTIOIh30BaTh HANMEHOBAHUS
XUMHUYECKUX COeIMHEHUH MEXTyHapOIHOTO COI03a TEOPETUIECKON U
MPUKIAIHONW XUMHH U TPUBUAIBHBIC HA3BaHUS BAKHEHUIIINX BELIECTB (STHIICH,
arleTHIIeH, TIUIEPHH, PeHoIN, (hOpMaNbIIETH I, YKCyCHAsI KACIOTA, TIIHAINH,
YTapHBIU Ta3, yrIeKUCIbIA Ta3, aMMHUaK, TallleHas W3BeCTh, HeTallleHas
W3BECTh, IUTHEBAS COJA U APYTHX ), COCTABIATH (HOPMYITBI HEOPTAHMUECKUX U
OpraHUYECKUX BEIIECTB, yPABHEHUSI XUMUYECKUX PEAKLUi, O0OBIICHATh HX
CMBICJT; TOATBEPKAATh XapaKTepHble XUMHYECKHE CBOHCTBA BEILIECTB




HM3MEHEHHUE B HOBBIX YCJIOBHSX; - YMETh MIEPEHOCUTH
3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00IacTH
KU3HEACSITEIHLHOCTH; - YMETh HHTETPUPOBATh 3HAHUS
Y3 Pa3HbIX MPEJAMETHBIX 00JIACTEH; - BRIABUTATh HOBEIC
WJeH, IpeIaraTh OPUTMHATBHBIC TIOJXOIbBI H
PElIeHNs; - CTOCOOHOCTH UX UCIIOIB30BAaHUS B
M03HABATEIbHON U COLUATbHON MPaKTUKE

COOTBETCTBYIOLINMH SKCIIEPUMEHTaMU U 3alTUCAIMHU YPAaBHEHUH XUMHUYECKUX
peaknuii; - yMeTh YCTaHABJIMBATh IPUHAIIIEKHOCTh H3Y9EHHBIX
HEOPraHMYECKUX U OPTaHUYECKHX BEILECTB K ONPENEICHHBIM KJIaccaM H
IpynmaM COeINHEHHH, XapaKTepHU30BaTh UX COCTaB M BayKHEHIIINE CBONCTBA;
OTIpPENEIIATh BUABI XUMHYECKHUX CBsA3EH (KOBaJICHTHAsS, NOHHAS,
METAJUINYECKasl, BOAOPOIHAsS), TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIECTB;
KJ1accu(UIMPOBATh XUMUYECKHE PEaKUY; - CHOPMHUPOBATH MPEICTABICHUS:
0 MaTepHajIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH
SIBIIEHUI TIPUPOJIBI; O MECTE ¥ 3HAUEHUH XUMHUH B CHCTEME €CTECTBEHHBIX
HayK ¥ €€ POJIM B 00ECTIeUeHNH YCTONYHNBOTO Pa3BUTHS YEIIOBEUECTBA: B
peleHnr TpodIIeM 3KOJIOTHUECKOM, FJHEPIeTHYECKON U MUIIEBOH
0€3011acHOCTH, B Pa3BUTHH MEIUITUHBI, CO3/ITAHAN HOBBIX MaTEpUAIIOB, HOBBIX
HCTOYHUKOB SHEPTHH, B 00ECIIEYCHUH PAIIMOHATBHOTO PHUPOJIOTIONIBE30BAHNS,
B ()OPMHPOBAHUH MUPOBO33PEHHUS M O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIICHHSI K CBOEMY 3JJOPOBBIO M IPUPOAHOM
Cpele; - BIaJIeTh CUCTEMOW XMMHUUECKUX 3HAHUHN, KOTOpasi BKJIIOYAET:
OCHOBOTIOJIATraloIIHe NOHATHS (IOTIOJIHUTENBHO K CUCTEME MTOHATHI 6a30BOro
YPOBHS) - H30TOIIbI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa,
rUOpUIM3aIns aTOMHBIX OpOuTaneld, xummudeckas cBs3b (" " u """, KpaTHbIe
CBSI3M), MOJISIpHAst KOHIIEHTPAIHs, CTPYKTYpHast (opMyJia, U30MEPHsI
(cTpyKTypHasi, reoMeTpruecKasi (LIHC-TPaHC-U30MEPus), THUIIbI XUMUYECKUX
peaknuii (roMo- M TeTepOreHHbIe, 00paTHMbIe U HEOOPATHUMEIE), PACTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, CTETIEHb
IUCCOLMALNH, 3JIEKTPOIIN3, KPEKHHT, PU(OPMHHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33pEHUYECKHE 3HAHNUS, JIEXKAIUE B OCHOBE
MMOHMMAaHUS IPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUH,
COBpEMEHHBIE NPECTABICHHUS O CTPOCHUH BEIlleCTBA Ha aTOMHOM,
MOJIEKYJISIDHOM W HAIMOJIEKYJIIPHOM YPOBHSX; IIPEACTABICHHS O MEXaHU3MaX
XUMHYECKUX peaKiuil, TEPMOJANHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUA, O XUMUYECKOM PaBHOBECUH, TUCTIEPCHBIX
cucremMax, (hakTOJIOrMYEeCKHE CBEIEHHUS O CBOWCTBAX, COCTaBE, MOIYYEHUH U
0€3011aCHOM HCII0JIb30BaHUHU BaKHEUIINX HEOPTAHMUECKUX M OPraHUYECKUX
BEIIECTB B OBITY M MMPAKTUYECKOH JesITETbHOCTH YellOBeKa; O0IINX HAYYHBIX
MPUHIUIAX XMMHUYECKOTO IPOU3BOACTBA (HA MPUMEPE IPOU3BOACTBA CEPHOM
KHCJIOTBI, aMMHaKa, METaHOJIa, TepepadOTKU HeTH); - YMETh MPOBOJIUTH




pacyeThl [0 XUMHYECKUM (OpMyJIaM U yPaBHEHUSIM XUMHUECKUX PEaKIuil ¢
WCTIONB30BaHNEM (DU3MUECKUX BETHYMH (MacChl, 00beMa ra3oB, KOJHMYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
pacyeThI [0 HaX0XICHUIO0 XUMUYECKOU (DOPMYJITBI BEIECTBA; PACUEThl MaCChI
(0OBemMa, KoIMYecTBa BEIIECTBA) MPOIYKTa PEAKIIUH, ECITH OJTHO U3 HUCXOIHBIX
BEIIECTB JJaHO B BUJIE pacTBOpa C OMPEACICHHON MacCOBOM JoJiei
PACTBOPEHHOT'O BEIIECTBA IIU TaHO B U30BITKE (MMEET MPUMECH ); PACUCTHI
MacCOBOH MIJIM OOBEMHOM JTOJTU BBIXOJIa MMPOYKTA PEAKIINH; PAaCUEThI
Ter1oBoro 3ddexra peaxiuii, 00bLEMHBIX OTHOILICHUH ra30B; - yMETh
BBIABJIATE XapaKTCPHBIC ITPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHSITI/II71,
MPUMEHSATH COOTBETCTBYIOIINE MTOHATHUS TIPY ONIMCAHUY CTPOSHUS U CBOICTB
HCOPraHNYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpeBpaIHeHPIﬁ; BBISIBIIATH
B3aMMOCBSI3b XUMHYECKHUX 3HAHUM C TTOHATUSIMH U MMpEACTAaBJICHUAMU IPYTUX
MpeaMeToB i 00Jiee OCO3HAHHOTO MOHUMAHUS U 00BSICHEHHS CYIITHOCTH
MaTepHUaIbHOTO €IUHCTBA MHUPA; MCIIOIB30BaTh CUCTEMHBIC XHUMHUYECKUE
3HaAHUA 1A OOBSICHEHUS U IIPOrHO3UPOBAHMUA HBHGHHf/i, HUMCIOITUX
€CTECTBEHHOHAYYHYIO TIPUPOJY; - YMETh UCIIOIH30BaTh HANMEHOBAHHUS
XUMHYECKUX COCTMHEHH MEXTyHAPOIHOTO COF03a TEOPETUIECKON 1
HpI/IK.HaZ[HOI\/'I XUMHUHU U TPUBUAJIBHBIC Ha3BaHUS BECUICCTB, OTHOCAIIMUXCA K
HU3YUYCHHBIM KJjIaCCaM OPTaHNYCCKHUX U HCOPTaHUYCCKUX COGHHHGHHﬁ;
WCTIONIb30BaTh XUMHYECKYIO CUMBOJIHKY JUISI COCTaBICHHS (hOpMYIT
HEOPTaHUYECKUX BEIIECTB, MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKPAIIICHHBIX U CKEJIETHBIX) (hOPMYJT OPTraHUYCCKUX BEIIECTB; COCTABIIATh
YpaBHEHHUS XUMUYECKUX PEAKIMA U paCKPBHIBATh UX CYITHOCTE:
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi IIOCPECTBOM COCTABICHUS
AIIEKTPOHHOTO OajlaHca 3TUX PeaKluil; peakinii HOHHOTO OOMeHa MyTeM
COCTAaBJICHUA UX ITOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHfI; pCaKHI/Iﬁ
TUAPOIIN3a, PEaKIil KOMITIEKCo0Opa3oBaHus (Ha MpuUMepe
THJIPOKCOKOMITJIEKCOB IIMHKA M aTIOMUHMUS); TOATBEPKAATH XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BCIIECTB COOTBECTCTBYIOIIUMHU SKCIICPUMCHTAMU U
3aMyCAMHU YPaBHEHHI XUMHYECKUX PEAKIIHI; - YMETh KIacCH(UITUPOBATH
HEOpPTaHWYECKUE W OPraHWIECKUE BEIECTBA U XUMUIECKUE PEaKIIH,
CaMOCTOSITETILHO BEIOMPATh OCHOBAHUA U KPUTEPUH AJIS KJIaCCH(DUKAIUH
M3y9aeMbIX XUMUYECKIX O0BEKTOB; XapaKTepPH30BaTh COCTAB U BaKHEHIIIHE
CBOWCTBA BEIIECTB, MPUHAJICKANUX K ONPEACICHHBIM KJ1accaM U rpyniam




COeAMHEHHH (TIPOCTHIE BEIIECTBA, OKCHIBI, THIPOKCHUIIBI, COJIH;
YTJIEBOJOPOJIBI, TPOCTHIC SPUPHI, CIIUPTHI, (HPEHOIBI, aTbICTH/IBI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJIOXKHBIE d(UPHI, )KUPBI, YIIICBOAbI, AMUHBI,
AMHHOKHCIIOTHI, OCJIKM); IPUMEHSTH 3HAHHS O COCTaBE U CBOMCTBAX BEIIECTB
JUTSL SKCIIEPUMEHTAJIBHOM MTPOBEPKHU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
[IPOTEKAHUS XUMUUYECKUX PEAKIIMH U IPOrHO3UPOBAHUS BO3MOXKHOCTEH UX
OCYILECTBJICHUS; - YMETh MOJATBEPKIATh HA KOHKPETHBIX IPUMeEpax XapakTep
3aBHCHUMOCTH PEAKIIMOHHOHN CITIOCOOHOCTH OPraHUYECKUX COEINHEHUH OT
KpaTHOCTH ¥ TUTa KOBaJieHTHOH cBs3u ("' " u ""), B3aMMHOTO BIHMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX; a TAK)Ke OT 0COOCHHOCTEN pean3aliu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS PEAKLU; - YMETh XapaKTepHU30BaTh
3JICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM M BO30YKICHHOM COCTOSIHUH) U
MOHOB XMMUYeCKHUX 351eMeHTOB 1 - 4 mepuonoB Ilepuoauieckoit cucTeMsl

n.n

J.U. MenneneeBa 1 uX BaJICHTHBIE BO3MOXKHOCTH, UCTIOJNIB3YsI TOHATHS "'s",
"p", "d-anexTpoHHBIe" OpOUTAIH, SHEPIrETHYESCKHE YPOBHH; OOBSIICHSTD
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX

MU COCI[I/IHCHI/Iﬁ 110 NICprOJaM U IpynIiam,

OK 02 OcytiecTBasITh
[TOMCK, aHAJIN3 U
HHTEPIPETAIUIO
nH(popmaIuy,
HEOOXOIMMOM IS
BBITIOJIHEHHS 3a/1a4
pohecCHOHAIbHON
JEATETBHOCTH

B o0macTy HeHHOCTH HayYHOTO TIO3HAHUS: -
cOopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ M 0OLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMajiore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE; -
COBEPILIEHCTBOBAHHUE SI3bIKOBOM M UUTATEIbCKOU
KYJIBTYPBI KaK CpeJICTBa B3aUMOJCHCTBUS MEXTY
JIOIBMU ¥ TIO3HAHUSI MUPA; - OCO3HAHUE [IEHHOCTH
HAYYHOU JIesITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATENbHOCTh
WHIWBUIYaIbHO U B Tpynie; OBnaneHne
YHHBEPCaJIbHBIMH YICOHBIMH MTO3HABATEILHBIMH
JnecTBUSIMU: B) paboTa ¢ MHPOpMAINE: - BIaJeTh
HaBBIKaMU MOTy4YeHUs] HH)OpMAIMK U3 UCTOYHUKOB
Pa3HbBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh TTOKCK,
aHaJN3, CUCTEMATH3aIIUIO ¥ HHTEPIIPETAIHIO
nHGOPMALIMK Pa3IMYHBIX BUIOB U (popM

- YMETh IJIAHUPOBATh U BBITIOIHATH XUMHUYECKHI IKCTIEPUMEHT (TIpEeBpaILeHHS
OpPTraHMYECKUX BELIECTB IIPU HAIPEBaHUU, [IOJyUECHUE STUIICHA U U3yUeHHE
€ro CBOMCTB, KAUECTBEHHbIE PEAKLIUHU HA aJIbAEIUIbl, KpaXMall, YKCYCHYIO
KHCJIOTY; AeHaTypanus OeJIKOB MpU HarpeBaHWUH, IBETHBIE PEaKIUU OCIIKOB;
MPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OTIPeeIIsATh CPeLy BOJHBIX PACTBOPOB,
Ka4eCTBEHHbIEC PEaKINH Ha CyibdaT-, KapOOHAT- U XJIOPHIAHNOHBI, HA KATHOH
aMMOHUS; pelaTh 3KCIIEPUMEHTAIBHBIE 33/1a4M 1o TeMaM "Metambel" u
"Hemeramnbsl") B COOTBETCTBHHM C MPaBHIaMU TEXHUKH O€30IaCHOCTH MIPH
oOpallleHU! ¢ BeIeCTBaMH U JIAOOPATOPHBIM 000PYI0BaHHEM; TIPENICTABIISATh
pe3yabTaThl XHMHUUECKOTO SKCIIEPUMEHTa B JOPME 3aICH YpaBHEHUH
COOTBETCTBYIOIIUX PEAKLMI U GOPMYJIUPOBATH BBIBOJIBI HA OCHOBE STHX
pe3yIbTaTOB; - YMETh aHANM3UPOBATh XHMUYECKYIO HHPOPMAITHUIO,
MOJy9YaeMyI0 U3 pa3HBIX HCTOYHHUKOB (CPEACTB MacCcOBOi MH(POPMAIINH, CETh
Wntepret u apyrue); - BIageTb OCHOBHBIMU METOJaMU HAYYHOT'O TIO3HAHUS
BEIIECTB U XUMHUUECKHUX SIBIICHUH (HaOMIOACHNE, N3MEPEHHE, IKCIICPUMEHT,
MO/JICJIMPOBAHHKE); - YMETh IIPOBOJIUTH PACUETHI [0 XUMUIECKUM (popMynam u
YPaBHEHUSIM XUMHUYECKHUX PEAKIMN C NCTIOb30BaHHEM (PU3HUYECKUX BEITMUMH,
XapaKTepU3YIOUIMX BEUIECTBA C KOJIUUYECTBEHHONH CTOPOHBI: Macchl, 00beMa




MPeICTaBIICHNUS;
- CO37aBaTh TEKCTHI B Pa3IMYHBIX (popmaTax ¢ ydeTom
Ha3Ha4YeHHs MH(OPMAINHN U 1IeTICBOH ayANTOPUH,
BBIOMpAas ONTHMANBHYIO (HOpMY IpeACTaBICHUS U
BU3YyaJIM3alllH; - OLUEHUBAThH JOCTOBEPHOCTb,
JIETUTUMHOCTH HH(OpMALINH, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJILHO-3THYECKUM HOPMaM; -
HCTIONB30BaTh CPEACTBa MHOOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpTaHU3alMOHHBIX 3a]1a4 C COOMI0ICHUEM TpeOOBaHUHI
SPrOHOMHUKH, TEXHUKU O€30MACHOCTH, TUTUCHEI,
pecypcocOepekeH s, TPABOBBIX M STHYECKUX HOPM,
HOPM HH(OPMALMOHHON 0€30MacHOCTH; - BIaIETh
HaBBIKAMH paclo3HaBaHUS U 3aIIUTHI HH(pOpMaIuy,
WHPOPMAITMOHHON 0€30MACHOCTH JINYHOCTH;

(HOpMaJbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIONb30BaTh
CHCTEMHbIE XMMUYECKUE 3HAHUS [UI IPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM; -
YMETh CAMOCTOSITEIBHO TUIAHUPOBATH M MPOBOAUTH XUMHUYECKHUN
SKCHEPUMEHT (IIOTy4YEHHE U U3YUYEHHE CBOWCTB HEOPTAHMUYECKUX U
OpPTraHMYECKUX BELIECTB, KAUECTBEHHbIE PEAKIMU YIJIEBOJOPOAOB Pa3IMYHbIX
KJIACCOB U KUCIIOPOJCOACPKAIINX OPTAaHMUECKUX BEILECTB, pEIICHHE
SKCHEPUMEHTATIBHBIX 33/1a4 [0 PACIIO3HABAHUIO HEOPTaHUYECKHUX H
OpPraHWYEeCKUX BEIIECTB) C COOIIOACHNEM TIPaBUII 0€30TaCHOTO OOPAIIeHUS C
BEIIECTBAMH U JIAOOPATOPHBIM 000pyAOBaHuEM, (HOPMYITHPOBATH IIEITH
UCCIIEI0BaHUS, IPEJOCTABISATH B PA3IMUHON (OpME pe3yIbTaThl
OKCIICPpUMCHTA, aHAJIM3UPOBATH U OLICHUBATH UX NOCTOBCPHOCTD, - YMETH
OCYIIECTBJIAThH LICJICHAITPABICHHBINA TOUCK XMMHUYCECKOW HHGOPMAIUH B
Pa3NIMYHBIX HCTOYHMKAX (HaydHas U ydeOHO-Hay4dHas JUTEepaTypa, CpEeAcTBa
MaccoBoi nH(popmanmu, cetb UHTEpHET U ApyTrHe), KPUTHIECKH
aHaJM3MPOBATh XUMHUYECKYIO HH(OpMaIIHIo, iepepadaThIBaTh ee 1
WCTIONB30BaTh B COOTBETCTBUH C NIOCTABJICHHOHN yueOHOU 3a1a4eid; - BlIageTh
CHCTEMOH 3HAHUHI 0 METOJaxX HayYHOI'O MIO3HAHMUS SIBICHUH PUPO/BI,
HCIIOJIb3YEMBIX B €CCTCCTBCHHBIX HAYKaX U YMCHUSAMU MPUMECHATH OTU 3HAHUA
IIpU SKCIICPUMEHTAIIBHOM HCCIICJOBAHNUN BEIICCTB U JIJIA 00BSICHEHHS
XMMUYECKUX SIBJICHUH, NMEIOLINX MECTO B IPUPOJIE MPAKTUIECKOM
JIeSITEeIbHOCTH YEJIOBEKA U B IOBCEAHEBHON JKU3HU;

OK 04. DddextuBHO
B3aMMOJCHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

-TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONPEENECHUIO;

-OBJIa/ICHUE HaBBIKAMU yUEOHO-HUCCIIeIOBATEILCKOM,
MPOEKTHOM M COLIMAIIBHOM JIESITeIbHOCTH;

Ognanenue yHUBEpCaIbHBIMI KOMMYHHKATHBHBIMHU
NeHCTBUSAMH: 0) COBMECTHAS ICATEIBHOCTD: -
MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOM
Y MHIWBUYaJIbHON pabOTHI; - MPUHUMATD HENH
COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHUPOBATH ACUCTBUSI MO €€ JOCTUKECHUIO:
COCTaBJIATH IJIaH JEHCTBHH, pacIpeaeNsaTh POJIH C
Y4€TOM MHEHUH Y4aCTHUKOB O0CYXAaTh PE3yIbTaThI
COBMECTHOM pabOThI; - KOOPAMHUPOBATH U BBIIOJIHATH

- YMETb IUTAHUPOBAThH U BBHITOIHATH XUMUYECKHI SKCIIEPUMEHT (TTPEeBpaIIeHHUS
OpPTaHMYECKHUX BELIECTB PH HATPEBAHUH, [TOJTYUCHUE STHIICHA U U3yUCHHE
€ro CBOMCTB, KAYECTBEHHBIC PEaKLIMHU Ha allbACTUbI, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypauys OeIKOB IpY HarpeBaHHH, IIBETHBIE PEaKIIii OEJIKOB;
MPOBOJUTH PEAKIIUH MOHHOTO OOMEHa, OTIPEIEIISATh CPEy BOJHBIX PACTBOPOB,
KayeCcTBEHHbIE PeaKklnH Ha cylbhaT-, KapOoHAT- U XJIOpu [ |aHHOHBI, HA
KaTHOH aMMOHWUS; PEIIaTh dKCIIEPUMEHTAIBHBIC 3a/1a4d 1o TeMaM "'MeTtauib"
n "Hemeraiibl") B COOTBETCTBHH C NMPABHIAMU TEXHHUKU O0€30TIACHOCTH MPHU
o0pallleHUH ¢ BEIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM; IPECTABIAT
pe3yabTaThl XUMUUECKOTO SKCIIEPUMEHTa B (JOPME 3aIrcH ypaBHEHUH
COOTBETCTBYIOIINX PEaKIUil U POPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX
pe3yIbTATOB; -yMETh CAMOCTOSITEIBHO IUTAHUPOBATH U IPOBOJIUTh
XMMUYECKUH SKCIIEPUMEHT (MTOJTyYeHUE U N3YUCHUE CBOMCTB HEOPTaHUIECKUX
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paboTy B yCIOBHUSX PEANbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJIEHCTBHS; - OCYIIECTBIIATH
MMO3UTHBHOE CTPATETHYECKOE TIOBEICHIE B PA3INIHBIX
CUTYyaLusIX, MPOSIBISITH TBOPUECTBO U BOOOpaKEHHE,
ObITh MHUIKMATHBHBIM OBIIaIcHUE YHUBEPCATbHBIMU
PETYNATUBHBIMH JEHCTBHUSMH: T) IPUHATHE CE0S U
JPYTHUX JIIOJEH: - MPUHUMATh MOTHBBI U apTyMEHTBI
JIPYTHX JIIOJEH IPU aHANIHU3€E PE3yIbTaTOB
NeSTeNbHOCTH; - TPU3HABATh CBOE MPABO U IIPABO
JPYTUX JIIOJIEH Ha OIMOKHY; - pa3BUBATh CIIOCOOHOCTh
MTOHMMATh MUP C MO3HLIUHU IPYrOro 4eJI0BEKa;

Y OPTaHNYECKHUX BEIIECTB, KAUYECTBEHHBIE PEAKIINH YTIEBOAOPOOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPIKAIMX OPIraHNYECKUX BEILECTB,
pelIeHe SKCIIePUMEHTAIBHBIX 3a/1a4 10 PacIlO3HABaHUIO HEOPraHUYECKUX U
OpPTaHMYECKHUX BEIIECTB) ¢ COOIIOCHUEM MTPaBUI Oe30acHOro 00paIIeHus ¢
BEIIeCTBAaMH U 1a00paTopHBIM 000pyA0oBaHreM, (POPMYIHPOBATH LEIN
UCCIIEI0OBAHUS, IPEJOCTABIIATh B PA3IMUHON (JOpME pe3yIbTaThl
9KCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh X JOCTOBEPHOCTH;

OK 07 ConeiicTBOBaTh
COXPaHEHUIO
OKpY>KaroIIeH Cpe/ibl,
pecypcocOepekeHuto,
3¢ heKTHBHO
JIeHICTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUsIX

B o0macTi 5K00rMuecKOro BOCIIUTAHUS: -
c(OPMHPOBAHHOCTD IKOJIOTUIECKOH KYJIBTYPBHI,
MMOHMMaHUE BIUAHUS COLUANBHO-DKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COITMAILHON
Cpenbl, 0CO3HAHHE TNI00aJbHOTO XapaKkTepa
9KOJIOTUYECKUX MPOOIIEM; - TUIAHHPOBAHUE U
OCYILECTBJICHHE ACHCTBUI B OKpY KaIOLIeH cpenie Ha
OCHOBE 3HaHMsI LieJed yCTONYNBOTO pa3BUTHUS
YEJI0BEUECTBA; aKTUBHOE HEIIPUATHE NEUCTBUM,
MPUHOCSIINX Bpea OKPYKAIOIIEH cpeae;

- YMEHHE TTPOTHO3UPOBATh HEOIAronpusTHHIC
3KOJIOTUYECKHUE MTOCIEACTBUS IPEAIPUHUMAEMBIX
JIEUCTBUM, IPEAOTBpAIIATh UX; - PACIIMPEHUE OIbITA
JEATEIbHOCTH PKOJIOTUYECKOI HANPaBIEHHOCTH; -
OBJIaJIeHHE HaBbIKaMH y4eOHO-HMCCIeA0BaTENbCKOMH,
MPOEKTHOM M COLUAJIBHOM JIEATEIbHOCTH;

- c(opMHPOBATH MPEJCTABICHUS: O XUMHUUECKON COCTABIISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUI
NpUpoAbl, B GOPMHUPOBAHUU MBILIJICHUS U KYJIbTYPbI TNYHOCTH, €€
(YHKLIMOHANBHOW TPAMOTHOCTH, HEOOXOIUMOH [T PELICHUS MPAKTHIECKUX
3a71a4 ¥ 9KOJIOTMIECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO
IIPUPOAHOM Cpefie; - yMeTh COOJII0AaTh IPaBUila SKOJIOTMUECKH
1eJ1eco00pa3HOro MOBEJACHUS B OBITY M TPYIOBOHM NESTEIBLHOCTH B LETSX
COXPaHEHUS CBOETO 30POBbS U OKPYXkKAIOLIEH IPUPOIHOM CPE/ibl; YUUTHIBATH
OITIaCHOCTH BOSJI@I:ICTBHSI Ha )XUBBIC OPraHU3MbI OIIPCACIICHHBIX BEIIECTB,
MTOHMMasl CMBICT TTOKa3aTeNsl PeeabHON TOMYCTUMON KOHIIEHTPALNY; -
YMETH NIPOrHO3UPOBATh, aHAIM3UPOBATh U OLIEHUBATH C TIO3ULIUN
IKOJIOTHUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM 1 TIPOU3BOICTBEHHOM
NeSITeNIbHOCTH YeJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB; HCIOIb30BATh
MOJTyYEeHHBIE 3HAHUS 1711 IPUHATHS TPAMOTHBIX pelleHHH npo0ieM B
CUTyanusiax, CBA3aHHBIX C XI/IMI/Ieﬁ; - YMETb OCO3HaBaTh OITAaCHOCTb
BO3,Z[eI\/'ICTBI/IH Ha )XMBBIC OPraHMU3MbI ONIPCACIICHHBIX BEIICCTB, IIOHUMAas CMbICJI
MTOKa3aTels MpeeNbHON TOMyCTUMOM KOHIIEHTPAlluH, U TIOACHATH Ha
MpUMepax crocoObl YMEHbBIIEHHUS U MTPEIOTBPAIICHUS NX BPEIHOTO
BO3JCICTBHs HA OPTaHU3M YEIIOBEKa.
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[IK 1.4. AHamu3upoBaTh
COCTOSTHHE COLHAITLHO-
KyJIbTYPHOH CUTyalluu B
PETHOHE U YUPEIKICHUH
(opra"m3aiumn) KyJIbTyphl

- BJIaJICTh HAaBBIKAMU MOJTyYeHUsI HHQOpMAIUU 13
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYILIECTBIIATH ITONCK, aHAJIN3, CUCTEMATU3ALNIO U
WHTEPIPETALUI0 HHPOPMALIUH PA3INYHBIX BUJOB U
(hopM mpeacTaBIeHuUS;

- CO37aBaTh TEKCTHI B Pa3IMYHBIX (popmaTax ¢ ydeTom
Ha3zHaueHHs MHPOPMAIIH U LIEIEBOI ayTUTOpUH,
BBIOMpAs ONTHUMANBHYIO (HOpMY IpeACTaBICHUS U
BH3YaJIM3ALAH; - OLICHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTH HH(OpMALNH, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIbHO-3THYECKUM HOpMaM; -
WCTIONIB30BaTh CPeIcTBa MHOOPMAIIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKaTHBHBIX U
OpTaHU3alMOHHBIX 3a]1a4 C COOMI0ICHUEM TpeOOBaHUHI
SPrOHOMUKH, TEXHUKH O€30MACHOCTH, TUTUCHEI,
pecypcocOepekeH s, IPaBOBBIX K STHYECKUX HOPM,
HOPM HH(OPMALMOHHOH 0€30MacHOCTH; - BIaIETh
HaBBIKAMU paclO3HABAHUS U 3alIUTHl HH(OpMAaIHy,
WHPOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

- YMEHHE MIPOTHO3UPOBATH HEOIArONPHUSITHBIC
9KOJIOTUYECKHUE MOCIIEACTBUA MPEATPUHUMAEMBIX
JEHCTBUM, IPEIOTBPAILATD UX;

- pacIIMpeHre OIbITA AESITEIbHOCTH dKOIOTHUECKON
HaIpaBJIEHHOCTH;

- OBJIQICHUE HAaBBIKAMHU Y4€OHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOM M COLIMANIBHOM JIESITEIbHOCTH;

- BJIaJ€Th CUCTEMOM 3HAHUN O METOJ[aX HAYYHOI'O MO3HAHUA SBICHUN
MIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAYKaX U YMEHUSIMU NPUMEHSTh
STH 3HAHUS MPHU SKCIEPUMEHTAIEHOM UCCIIETIOBAHUHU BEIIECTB U IS
OO0BSACHEHHS XMMHYCCKUX SBJICHHUHA, HMEIOIIMX MECTO B IIPUPOJIC
MIPaKTUYCCKOMN AESITEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOU KU3HU;

-yMETh COOJI0IaTh MPaBHUIIA IKOJIOTUYECKH IEIeCO00Pa3HOTO MMOBEACHUS B
OBITY U TPYIOBOM AESITEIBLHOCTH B LIEISX COXPAHEHUS CBOETO 3/0POBbS U
OKpY>Karollle MpUpOHON CpeJibl; yUUTHIBATh OACHOCThH BO3/IEUCTBUS HA
YKUBBIC OPTaHU3MBbI OIPEICICHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTels
NpeeIbHON JOMYCTUMOM KOHIIEHTPAIIUH;

- YMETh IPOTHO3UPOBATH, aHAJTM3UPOBATH U OLICHUBAThH C MO3UIUN
AKOJIOTHYECKON OE€30MaCHOCTH TIOCIIECTBUSA OBITOBOM 1 TIPOU3BOICTBEHHON
NeSTeILHOCTH YeJIOBEeKa, CBA3aHHOU ¢ TIepepabOTKON BEIIECTB; UCIIOIb30BaTh
TIOJTYICHHBIC 3HAHWSI IJIS1 IPUHSTHSI TPAMOTHBIX PEIICHHM MpobiieM B
CUTYallUsIX, CBA3aHHBIX C XUMUEH;

11




2. CTPYKTPYA n COILEPKAHHUE OBPA3OBATEJBHON

IMPOI'PAMMBI
2.1. O0beM TUCHUUIUTMHBI U BBl YI€OHOM paOOThI

Buy yueOHol paboTh O6beM B
qacax
O0bem 00pa3oBaTe/IbHON NPOrPAMMBI JUCHUIIIMHBI o4

B TOM 4HUCJIC:.

1. 0CHOBHOE coJiep:KaHue 44
B TOM YHCIIE:

TeopeTnyeckoe 00yueHue 30
[TpakTryeckue 3aHsITHS 16
2. npogeccnoHaIbHOE OpMEeHTHPOBaHHOE cojiep:KaHue 4
(comep:kaHue NPUKJIATHOTO MOAYJIsI)

B TOM YHCJIE:

TeopeTtnueckoe o0yueHue 0
[TpakTryeckue 3aHATUS 4
NHuBuayanbHbIA MPOEKT (71a/HET) HET
Koncynpranun 2
Ipome:kyTouHas arTecTauus (1uddepeHIHPOBAHHBII 3a4eT) 2
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

Pa3znen 1. OcHOBBI CTPOEHMS BeLIECTB

a

OK 01, 02

OcHoOBHOe coiep:kaHne

OK 01

Tema 1.1. CtpoeHne aToMOB
XUMHYECKUX 3IIEMESHTOB U PpUPOa

CoBpeMeHHasi MOJICNb CTPOSHHS aToMa. DJIEKTPOHHAsI KOHPHUTYpaIUs aTOMA.
Knaccnbukarys XUMAYECKUX 3JIEMEHTOB (8-, P-, d-311eMeHTsI). BajeHTHEBIE 2IEKTPOHEI.
BaneHTHOCTB. DNeKTpOHHAs IPUPOIa XUMHYECKOU CBSA3H. DICKTPOOTPHUIIATEIIBHOCTD.,
KoBasneHTHas CBA3b, €€ Pa3HOBUIHOCTU U MEXaHU3MBbI 00pa3oBaHus (OOMEHHBIN U
JIOHOPHO-aKIeNTOPHEIH). MloHHAasI cBs3b. MeTammndaeckas cBsi3b. BomopomHas CBS3b.
MeXMONeKyISIpHbIC B3aNMOACUCTBHUS. M30TOMBI, OCHOBHOE M BO30YXKICHHOE COCTOSHIE
aToMa, THOpUAN3AIlHsl ATOMHBIX OpOUTATICH.

XUMHYECKOU CBI3H

HpaKTl/I‘leCKI/le SAHATUA

Perienre mpakTHYECKUX 3a/JaHUI HAa COCTABJICHUE DJICKTPOHHO-TpaduIecKux GopMy
anemMeHTOB 1—4 nmepuoaoB. Penienue 3anannii Ha UCIIOIB30BAHUE XUMUYECKON CUMBOIUKH
Y Ha3BaHUI COEUHEHUHN IO HOMEHKJIATYype MEXKAYHAPOJHOTO COI03a TEOPETUUECKON U
MIPUKIIATHOW XUMHUH ¥ TPUBHATBHBIX HA3BaHUH JJIST COCTABIICHUS XUMHUIECKUX (popmyI
JIByXaTOMHBIX COCIUHEHUH (OKCHUIOB, CYIb(GHUI0B, THAPUIOB U T.I1.) U APYTUX
HEOPraHUYECKUX COCTUHEHUN OTJEIbHBIX KJIACCOB.

OcHoOBHOe coiep:kaHHne

OK 01, 02

Tema 1.2. Ileproamdeckuii 3aK0H U
tabmuna /.. Menneneera

ITepuoauueckas cucrema xumuieckux 3iaeMeHToB /.M. MenneneeBa. uznueckuii CMbICIT
[Teprnonnueckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKUX IIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOMKHBIX BEIIECTB B COOTBETCTBHH
C TIOJIOKEHHEM XUMUYeCKoro 35eMenTa B [lepuoanyeckoit cucreme. MUpoBO33peHUECKOE
U HayuyHoe 3HaueHue [lepunoanueckoro 3akona .M. Menneneesa. [Ipornossr JI.1.
MenpaeneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. Perienue npakTuko-
OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTePU3ALMNI0 XUMUUECKHUX JIIEMEHTOB
«Mertanmuaeckue / HeMeTaIUTHIECKHE CBONCTBA, 3JIEKTPOOTPHLIATEILHOCTD U CPOJICTBO K
3IEKTPOHY XUMHUUYECKHUX AJIIEMEHTOB B COOTBETCTBHUE C UX IJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B IEPUOJUUECKOM cucTeMe Xxumudeckux anemeHToB [I.1. Menneneenay.

HpaKTl/I‘leCKI/le SAHATUA

Paznen 2. Xumnueckue peakimuu

Tema 2.1. Tunsl XUMHUYECKUX peakLUi

OcHoBHOe COICPKaHUuC

KJ'IaCCI/I(l)I/IKaL[I/I}I W TUIIbI XUMHYCCKHX peaKLII/Iﬁ C Y4aCTUEM HCOPraHN4YCCKUX BCIIICCTB.
KonmuectBenasie oTHOIICHNS B XUMHUU. OCHOBHBIC KOJIUYCCTBCHHBIC 3aKOHBI B XMMUH U
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

pacyeTsl Mo YpaBHEHUSIM XUMHUECKUX peakuuid. Mol Kak eIMHUIIA KOJTUYEeCTBa
BelecTBa. MomnspHas Macca. 3aKOHBI COXPaHEHHsI MACChl M SHEPTUH. 3aKOH ABOrajpo.
MounspHblii 00beM ra3oB. OTHOCHTEIbHAS IOTHOCTD I'a30B. Peakiiun
KOMIUTIEKCO00pa30BaHMA C y4acTHEM HEOPTaHWIECKHX BEIIECTB (Ha mpuMepe
TUAPOKCOKOMIUICKCOB ITMHKA U ATIOMUHUS).

IIpakTHYecKue 3aHATHS

ypaBHCHI/I}I OKHCIICHHSI-BocCTaHOBIICHHS. CTerneHb okucaeHus. OKUCIIUTEIb U
BOCCTaHOBUTENIb. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC pCaKknuun B Iprupoac,
MPOU3BOJACTBCHHBIX PONCCCAX U KUZHCACATCIbHOCTU OPraHU3MOB. OKHCIIMTEIBHO-
BOCCTaHOBUTEJILHBIN TTOTCHITHAT Cp€abl. CocraBieHue u YpaBHUBAHUC OKHUCINUTEIBHO-
BOCCTaAaHOBHUTCIIBbHBIX peaKum‘/'I METOJA0OM JJICKTPOHHOI'O Oananca. TUrmMUHEBIE
HCOPraHNYCCKUC OKHUCIIUTCIIN U BOCCTAHOBUTCIIN. 3J'ICKTp0J'IH3 PacTBOPOB U pacCIyIaBOB
COJICH.

Tema 2.2. DneKTpoauTHICCKAs
JICCOTIMAIIVS U HOHHBI 0OMEH

OcHoBHOe COICPKAaHUC

Teopust 37EKTPOTUTHICCKON quccoruariy. Peakinu nonnoro oomena. CocraBieHUE
peaknuii HOHHOTo 0OMEHa IyTeM COCTABIICHUS UX TOJHBIX U COKPAIIICHHBIX HOHHBIX
ypaBHeHUH. ['uaponu3 coneil. 3HaueHNE THAPOIN3a B OMOIOTHIECKIX OOMEHHBIX
nporieccax. [[ppmeHeHne Tuaponr3a B MPOMBIIUIEHHOCTH.

Pasnes 3. CTpoenne u CBOHCTBA HEOPTAHMYECKHX BellleCTB

OK 01, 02

Tema 3.1. Knaccudukanus,
HOMCHKJIATYpa M CTPOCHUE
HEOPTraHMYECKHUX BEIICCTB

OcHoOBHOe coiep:kaHne

[Ipeamet Heoprannueckoit xumun. B3anMocBs3b HEOPraHMUECKUX BEILIECTB.
Knaccudukamms neopranmueckux BemiecTs. [IpocTeie u cioxHbie BemecTBa. OCHOBHBIE
KJIACCHI CJIOKHBIX BEIIECTB (OKCHIIBI, TUAPOKCHUIBI, KUCIOTHI, coiu). HoMeHknaTypa u
Ha3BaHWE HEOPTAaHUYECKHX BEIIECTB UCXO/I U3 UX XUMUICCKOU (hOPMYJITBI MITH
COCTaBIICHHE XUMHUYECKOH POPMYITBI UCXOISl U3 HA3BaHMUS BEIIECTBA TI0 MEKTYHAPOIHOM
WJIM TPUBUAJIBHOW HOMEHKJIAType. MexXMOIIeKyIsIpHbIe B3aUMOJICHCTBUSL.
Kpucramnorunpartbel. ArperatHeie COCTOSHUS BemlecTBa. Kpucrammueckue u amopgHbIe
BelIeCcTBa. THIBI KPUCTAUTHYECKUX PEIIETOK (aTOMHAsL, MOJIEKYJIApHAasl, NOHHAS,
MeTayuTiaeckas). 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMICCKOM
pemretku. [Ipuarabl MEHOrooOpa3us BemecTB. COBpEMEHHEBIE MPEICTABICHUS O CTPOCHUH
TBEPABIX, )KUJIKUX M ra3000pa3HbIX BemeCTB. KHUIKUE KPUCTAIUTBL.

HpaKTl/I‘leCKI/le SAHATUA
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

Pemenwne 3amaq Ha pacdyeT MaccoBOU JTOJIU (MACChl) XUMUYECKOTO 3JIEMEHTA (COSAMHEHUS )
B MoJieKyJie (cMecu). PelieHre mpakTHUECKUX 3aJJaHu 10 KiTacCu(UKaIu, HOMEHKIIAType
Y XUMUYECKUM (pOopMyITaM HEOPTaHWYIECKHUX BEIIECTB Pa3IMIHBIX KJIACCOB (Ha3bIBATh U
COCTaBJIATH (DOPMYIIBI XUMHUUECKHUX BEIIECTB, ONPEEIATh IPUHAIIEKHOCTD K KJIAcCy).
Hcrounnku xumuveckoi nHGopmanuy (HaydHas 1 yueOHO-HaydHas TUTepaTypa, CPelCcTBa
MaccoBoi uHpopmanuu, cetb MHTepHeT u apyrue). [lonck nHbOpMAIUK 110 Ha3BAHHUSIM,
UACHTU(OHUKATOPAM, CTPYKTYPHBIM (OpMyJIaMm.

Tema 3.2. DU3UKO-XUMHYECKHUE
CBOMCTBA HEOPIaHUYECKHUX BEIIECTB

OcHOBHOe coiep:kaHHne

Mertamsl. O0mue (pU3NYecKue U XUMHUYECKUE CBOMCTBA MeTaTOB. CIIOCOOBI MOTyYeHMS.
3HaueHNe METAIOB U HEMETAJUIOB B IIPUPOAE U )KU3HEIEATEIIbHOCTH YeJIOBEKA U
opraam3mMoB. Koppo3ust MeTaioB: BU/IBI KOPPO3HUH, CIIOCOOBI 3aIUTHl METAJIIIOB OT
KOppO3UH.

Hemeramner. O0mnue hu3nueckue u XUMHYECKUE CBOMCTBA HEMETAILIOB. TUNHMYHBIC
coiictBa MeTaiuioB IY— YII rpymm. Kitaccudukanus 1 HOMEHKIaTypa COSIUHEHUI
HeMeTaII0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIE.

XuMudecKkue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKHUX BEUIECTB (OKCUIOB,
THAPOKCHJIOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B N3MEHEHUH CBOHCTB IMPOCTHIX
BEIIECTB, BOAOPOJAHBIX COETUHEHNH, BBICITIX OKCHJIOB M THJIPOKCHJIOB.

IIpakTHYecKue 3aHATHS

CocraBneHue ypaBHCHUN XUMHUUECKUX PEAKIIUNA C yYaCTUEM IMIPOCTHIX U CIOMKHBIX
HEOPTaHWYECKUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAIIJIOB U aM(pOTEPHBIX HIIEMEHTOB;
HEOpPTaHWYECKUX KHUCIIOT, OCHOBAaHUH 1 aM()OTEPHBIX THAPOKCHUIOB, HEOPTraHUIECKUX
COJIEeH, XapaKTEepU3YIOLUX UX CBOICTBA. PelieHne npakTuKO-OpUEHTUPOBAHHBIX
TEOPETHYECKHX 33/JaHNI Ha CBOMCTBA M TOJTYYCHHE HEOPTaHUIECKHUX BEIIECTB.

Tema 3.3. IIpousBoacTBo
HEOpPraHWYEeCKHX BEIICCTB. 3HAYCHUE H
MpUMEHEHHUE B OBITY U Ha
MTPOU3BOJICTBE

OcHoBHOe COICPKaHUC

O6H_II/IC npeACTaBJICHUA O TPOMBIIIJICHHBIX crocobax NOJIy4YCHUS XUMHNYCCKHX BCIICCTB (Ha
npuMepe Npon3BOACTBA aMMHUAKa, cepH0171 KI/ICJ'IOTI:I). IIepHaﬁ U [BCTHAd MCTAJLUTYpPTHA.
HpaKTI/I‘-IeCKOC IIPUMECHCHUEC DJICKTPOJIM3a AJI MOJYUYCHH HICIOYHBIX, IMEJIOYHO3EMEIBbHBIX
MEeTaJIOB U amtoMuHus. CTEKIIO U CUIMKAaTHAs IIPOMBITIIICHHOCTD. Hpo6neMa OTXOJ0B 1
MOOOYHBIX IMPOAYKTOB.

IIpakTHYecKue 3aHATHS

CBoliCcTBa HEOPTaHUYECKUX BEIICCTR.
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

Pa3nen 4. CTpoeHue u CBOiiCTBa OPraHNYeCKHX BellIeCTB

OK 01, 02

Tema 4.1. Kinaccudukanys, CTpoeHHe
M HOMCHKJIATypa OPraHuYECKUX
BEILIECTB

OcHoOBHOe coiep:kaHne

IIpenmer opranuyeckoii xumuu. B3auMocBs3b HEOPraHUYECKUX U OPraHUUECKUX BELECTB.
XUMHYECKOE CTPOCHUE KaK MOPSAAO0K COEAUHEHUSI aTOMOB B MOJICKYJIE COIJIACHO UX
BaJIEeHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHUS OpraHUYECKUX
coequHenni A.M. byTnepoBa. YriepoaHblil CKkeleT OpraHn4ecKoi MOJIEKYJIBI.
MornekymspHbIEe ¥ CTPYKTYpPHBIE (pa3BepHYTHIC, COKPAIICHHBIE) XUMHYECKUE (hOPMYJIBI.
3aBUCUMOCTB CBOMCTB BEILIECTB OT XUMHUYECKOT0 CTPOEHHUS MOJIeKyl. M3omepus u
H30MepHI (CTPYKTYpHas, TeoMeTpudeckas (Luc-rpanc-u3omepusi). KpatHocTs Xxummuueckon
cBa3u. llonsatue o ¢pyHkpoHanbHOI rpynme. [IpuHINTB KiTaccu(UKaI OpraHnYeCcKuX
coeauHeHNH. MexayHapoaHas HOMEHKIIATypa U IPUHIIUIIB HOMEHKIIATYPhl OPraHUIeCKUX
COEIVHEHHH.

IIpakTHYecKue 3aHATHS

Homenxmatypa opraHn4ecknx COeAMHEHNH OTAENBHBIX KIacCOB (HACBHIIIICHHEIE,
HEHACHIICHHBIC 1 aPOMAaTHYECKUE YTICBOIOPOJIBI, CIIUPTHI, (PEHOJIBI, ITbJICTHIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U 1Ip.) CocTaBIeHNE MOTHBIX H COKPAIICHHBIX CTPYKTYPHBIX opMy
OpPraHWYEeCKUX BEIIECTB OTJAENBHBIX KJIACCOB, HCIIONIB3YS X Ha3BaHUS 110
CHUCTEMATHICCKON HOMEHKIIaType. PacdeTs! mpocTeiieit popMyITel OpraHmdecKon
MOJICKYJIBI, HCXOJISl M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa OpraHUYECKUX
COCIMHEHHUH

OcHoOBHOe coiep:kaHHne

DUBUKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUH OT/IEbHBIX KIIACCOB
(ocobeHHOCTH KiTaccu(DUKAIMU ¥ HOMEHKIIATYPhl BHYTPH KJIacCa; TOMOJIOTHYECKUMN PSI U
obmrast popmyna; nzomepus; GU3NISCKUE CBONCTBA, XUMHUSCKUAE CBOWCTBA; CIIOCOOBI
MOy YEHHS ):

— IIpenenabHBIC YTIIeBOAOPOAEl. ['opeHre MeTaHa KaK OWH M3 OCHOBHBIX HCTOYHHKOB TETlIa
B MIPOMBIIIUICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YTICBOIOPOJIOB, HAX0XKICHUC B
MIPUPOJE U MPUMEHEHHUE AIKAHOB;

— HEIpeeIbHBIC U apOMAaTHYECKHE YTIIeBoAopobl. [lommmepr3arius 3TuiieHa Kak
OCHOBHOE HaITpaBJICHHE €T0 UCIIOh30BaHUsA. | OpeHne aneTrnieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKU U PE3KU METAJUIOB;

— KHUCJIOPOACOACPIKAIINE COSTUHEHUS (CITUPTHI U IPOCTHIE 3PHUPHI, GEHOBI, ATTbACTUIBI H
KETOHBI, KapOOHOBBIC KHCIIOTHI M MX MPOM3BOAHBIC). [IpakTHdeckoe MpuMeHEHNE
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

STUJICHTIIUKOIIA, TIUIlepuHa, heHomna. [I[pumenenne Gpopmanbaeruia, aleTaabIeruaa,
YKCYCHOM KUCIIOTBI. MBI KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoroIue CBOHCTBA
MbLJIa;

— a30TCcoIep)KaIie COCTMHECHNS (AMUHBI 1 aMHHOKHCIIOTHI, OCITKH).

IIpakTHYecKue 3aHATHS

Pemrenue nenouek npeBpamnieHuii Ha FEHETUUECKYIO CBSI3b MEXKIY KJIacCaMU OPTaHUYECKUX
COEJIMHEHUM C COCTABJIICHUEM HAa3BAaHUM OPraHUYECKUX COSTMHEHUI TI0 TPUBUAIILHON WIIH
MEKyHapOJAHON CUCTEMATHUECKOM HOMEHKIIAType. Pelienne pacueTHbIX 3a/1a4 10
YpaBHEHUSIM peaklui ¢ yYaCTUEM OPraHUYECKUX BEIECTB.

Tema 4.3. Opranuyeckre BEUIECTBA B
YKU3HENIEATEIbHOCTH YEIOBEKa.
ITpon3BoACTBO M MPUMEHEHUE
OpPraHUYEeCKHUX BEIIEeCTB B
MIPOMBILIUICHHOCTH

OcHoBHOe COICPKAaHUC

Bbuooprannueckue coennnenus. [Ipumenenue u 6noIoruUecKas poib yIriIeBOI0B.
OxwucneHue yriieBoJOB — UICTOUYHUK 3HEPTHH )KUBBIX OpraHn3MoB. O0IacTH NPUMEHEHHUS
amMuHOKHCIOT. [IpeBpatenns 0enKoB NHUIM B opraHu3Me. buongorndeckue QyHKIIH
0enkoB. buonoruueckre GyHKIHUU )KUPOB. POJIb OpraHYeCcKOM XMMHH B PELICHUU
po0eM IuIeBoi 6e3omacHocTH. HyKiIeMHOBBIE KHCIIOTHI: COCTaB M cTpoeHue. CTpoeHNe
HykineotunoB. Cocta HykienHoBbIX KucioT (JAHK, PHK). Poib Hyk/I€eHHOBBIX KHUCIIOT B
KU3HEACSTEIHLHOCTH OPTaHIU3MOB.

[Ipon3BoACTBO OpraHUYECKHX BEIIECTB: TPOMU3BOACTBO METAHOIA, TepepaboTKa HEPTH.
[NonmaTHNEH KaK KPYITHOTOHHAKHBIN MPOAYKT XUMHYECKOTO IPOU3BOJICTBA. [I[pumeneHue
stuieHa. [Ipon3BoICTBO M MPUMEHEHHE KaydyKa U pe3uHbl. CHHTETHYeCKHE H
WCKYCCTBEHHBIE BOJIOKHA, MX CTPOCHHE, CBOKCTBA. [[pakTH4eckoe Hcmonbp30BaHne
BOJIOKOH. CHHTETHYECKHE TUIEHKH: W30JIALHUS JJISl IPOBOJIOB, MEMOpAHBI JJIs1 OIPECHEHUS
BOJIbI, 3AIIMTHBIE [UICHKHU JIsI aBTOMOOMIIEH, TUIACTBIPH, XUPYprUuecKue mossi3ku. HoBbie
TEXHOJIOTHH JATbHEHIIIEro COBEPIIEHCTBOBAHNS OJMMEPHBIX MaTepuaiioB. Pomb
OpTraHNYEeCKOW XUMHH B PEllIEHHH Po0JIeM 3HEPreTHIecKoi 0e30MacHOCTH, B Pa3BUTHH
MEINULUHBI, CO3IaHUH HOBBIX MaTepHaOB, HOBBIX HCTOYHUKOB SHEPIUH (AIbTEPHATUBHBIC
WCTOYHHUKH SHEPTHH).

HpaKTl/I‘leCKI/le SAHATUA

CTpyKTypa M CBOHCTBA OPraHUYECKHX BEIIECTB.

Pa3nen 5. Kunetnueckue u TepMognHAMUYeCKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKUX peakumii

OK 01, 02

Tewma 5.1. Kunetuueckue
3aKOHOMEPHOCTH MPOTEKAHUS

OcHoOBHOe coiep:kaHne

Xumuaeckne peaknun. Kiaccudukarms XUMIIEeCKIX Peakuii: o Ga3oBOMY COCTaBY
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

XUMHUYCCKHUX peaKI_[I/Iﬁ

(TOMOT'€HHBIC U TETEPOTCHHEIC), TIO UCTIOIH30BAHMIO KaTanu3aTopa (KaTaIMTUISCKUS U
Hekatanutuieckue). CKOpoCTh Peakiiy, e¢ 3aBUCUMOCTh OT PAa3TUYHBIX (PaKTOPOB:
MIPUPOJIBI pEarupyroIiX BEMEeCTB, KOHIIEHTPALIMN PEarupyIONUX BEIIECTB, TEMIIEPATYPhI
(npaBuiio Baut-T'odhda), miomaamn peakiiMOHHON OBEPXHOCTH, HAJTUYUS KaTaln3aTopa.
Ponp xaTtanu3aTopoB B MPUPOAE U MPOMBIILICHHOM IIPOU3BOJCTBE. DHEPIUs AKTUBALIUU.
AKTUBUPOBaHHBIN KOMITIEKC. KaTtanu3aTopsl u kaTaims. Poibk KaTanu3aTopoB B IPUPOIE U
MTPOMBIIIIEHHOM ITPOU3BOJICTBE.

IIpakTHYecKue 3aHATHS

Tema 5.2. TepMogmHAMUIECKIE
3aKOHOMEPHOCTH MPOTCKAHUS
XUMUYECKUX peakiuil. PaBHoBecue
XUMHYECKUX PEaKIuit

OcHoOBHOe coiep:kaHHne

Kiraccudukarys XuMIIeCKIX PEaKIii: 10 TeTIOBOMY d(h(eKTy (IK30TepMUIECKHE,
SHIOTEPMHUYECKHE), TI0 00paTuMOoCcTH (0OpaTUMBbIe 1 HeoOpaTuMbie). TeroBbie 3¢ HeKThI
XHMHUYecKuX peakuuii. Tepmoxummuueckue ypaBHeHUs1. OOpaTUMOCTh pPEaKIHi.
XHUMHUYECKOE PABHOBECHE U €T0 CMELICHHUE IM0J] IEHCTBUEM Pa3InYHbIX (PaKTOPOB
(KOHIIEHTpaLMs PEareHTOB WU MPOTyKTOB PEAKIINH, AaBJIEHUE, TEMIepaTypa) A
CO3JIaHHS ONITUMAJIBHBIX YCIIOBHI MPOTEKAHMS XHMUYECKUX TiporieccoB. [Tonstue 06
SHTANBINU U 3HTponHu. DHeprus [ ud6ca. 3akon I'ecca u cneacteus us Hero. Ponb
CMEIIEHHUs] PABHOBECHSI B TEXHOJIOTHYECKUX MPOIECCaXx.

HpaKTl/I‘leCKI/le SAHATUA

[punnun Jle atense. Bnusaue pa3nuvHbIX (aKTOPOB Ha U3MEHEHUE PAaBHOBECHUS
XUMUYECKUX peakiuil. 3aKoH AeUCTBYIOIKUX MAacC U KOHCTaHTa XMMUYECKOTO0 PAaBHOBECHSL.
PacueTsl paBHOBECHBIX KOHIIEHTPAIMK PEAarHpPYyIOIINX BEIIECTB U MPOAYKTOB PEaKIINH.
Pacuets! TermmoBoro adexra peakiuu. Pemenne npakTHKO-OpHEHTHPOBAHHBIX 3aJaHI HA
npumeHeHue npunnuna Jle-lllatense n1s HaX0XXACHUS HAIPABICHUS CMEIICHUS
paBHOBECHS XMMHUYECKOW PEAKIMH U aHaTN3 ()aKTOPOB, BIUSIONIMX HA CMEIICHUE
XIMHYECKOTO PAaBHOBECHSI.

Pa3nen 6. lucnepcHble cHCTEMBI

OK 01, 02, 07

Tema 6.1. JIucriepcHbIC CHCTEMBI U
(haKTOpBI UX YCTOWYHBOCTH

OcHoOBHOe coiep:kaHHne

Hucnepcuelie cucteMbl. Komnonaneie cuctemsbl. MctuaHbie pacTBOphl. PacTBOpeHue kak
dbm3uKo-xuMudeckui mporecc. PactBopsl. CrtocoObI MPUTOTOBICHHUS PaCTBOPOB.
PactBopuMocTh. MaccoBast 10Jist pacTBOPEHHOTO BellecTBa. [IpeaensHo JomycTUMbIe
KOHIICHTPAIUK U UX UCTIOJIH30BAHHE B OLICHKE SKOJIIOTUIECKON 0€30MacHOCTH.
Knaccuduxkarums aucnepcHbIX crcteM 1o coctaBy. CTpoeHre U (pakTopbl yCTOWYNBOCTH
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HanMmeHnoBanue pa3aejaoB U TEM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE U NPodeccHOHATBHO-
OPMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOH MOAY.Ib
(npu HAJIMYNH)

Oo0nLeM
4acoB

dopMupyemble
KOMIIeTEeHIIUH

JUCTIEPCHBIX cucTeM. Pacro3HaBaHMe UCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB H
rpyooaucnepcHbix cucteM. CTpoeHre MUTISIUIBL. PaccenBaHue cBeTa MU MPOX0KICHUU
CBETOBOTO ITyYKa Yepe3 ONTUYSCKH HEOTHOPOIHYIO cpeny (dddekra Tunmans).

HpaKTl/I‘leCKI/le SAHATUA

Petienue 3ana4y Ha MPUTOTOBJICHUE PACTBOPOB. PelieHne npakTUKO-OpUeHTUPOBAHHBIX
pacYeTHBIX 3a/IaHUN Ha JUCTICPCHBIE CHCTEMBI, UCTIOIh3YEMbIC B OBITOBON U
MIPOW3BOACTBEHHOM JIEATEIHPHOCTH YEIIOBEKA, C TTO3UITHI IKOJIOTHISCKOW OE30ITaCHOCTH
MOCIICACTBUN ¥ TPAMOTHBIX PEIICHUH MPOoOJIeM, CBI3aHHBIX C XHMMHCH.

Tema 6.2. MccnemoBaHne CBOMCTB
JUCTIEPCHBIX CUCTEM VIS KX
UACHTU(DUKAIINN

OcHoOBHOe coiep:kaHHne

HpI/IFOTOBHeHI/Ie " U3y4YCHUC CBOMCTB AUCTICPCHBIX CUCTEM PAa3HBIX BUOB: CYCIICH3UU,
OMYJIbCUH, KOJJIOUJHOT'O pacTBOpa. CpaBHeHI/IC CBOMCTB UCTUHHBIX U KOJIJIOUIHBIX
PacTBOPOB, BBISIBJICHMC OCHOBHBIX pa3JII/I‘-II/Iﬁ MCXKAY HUMHU.

IIpakTHYecKue 3aHATHS

HpaKTl/IKO-OpI/leHTl/IPOBaHHOQ CoJIepKaHue

OK 01, 02, 04,
07
K 1.4

Xumust B OBITY U IPOU3BOJCTBEHHOMN
NeATeIbHOCTH YeI0BEKa

OcHoOBHOe coiep:kaHne

Okosoruueckasi 0e30MacHOCTb NOCIEACTBUIN OBITOBOM M MPON3BOICTBEHHON AEATELHOCTH
YeJIOBEKa, CBA3aHHAas ¢ IIepepabOTKOM BEIECTB; IIOMCK U aHaJIU3 XMMUIECKOMH
WHPOPMALIUK U3 PA3IMYHBIX UICTOUYHUKOB (HayyHas U yueOHO-Hay4Hasl JINTepaTypa,
CpeAcTBa MaccoBOi HHQOpMaIHH, ceTh MIHTepHET U apyrue).

HpaKTl/I‘leCKI/le SAHATUA

Keiicol (¢ yueTom Oyayineii mpodecCHOHAILHOM NeATEILHOCTH) Ha aHAINu3 HHPOPMALIUU O
MTPOU3BOICTBEHHOM JISATEILHOCTH YEJI0BEKa, CBA3aHHOM C TIepepadOTKOMN U MOITyICHUEM
BEIIECTB, a TAKXKE C IKOJOTHUYECKOM Oe30macHOCThI0. 3amuTa keiica: [IpencraBnenue
pe3yIbTATOB PENICHHUS KeHCOB (BBICTYIUICHHUE C TIPE3CHTAIHEN)

KoHcyabTauuu

IIpome:xkyTouHas aTTecTanus (mud¢depeHMPOBAHHBII 3a4eT)

BCEI'O:

54
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3. TPEBOBAHUSA PEAJIM3ALINN IMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCIHUATLINHBI

3.1. TpeOoBaHusT K MHHUMAJIBHOMY MATEPHUAJIbLHO-TEXHUYECKOMY
o0ecrnevyeHn 1o

JIist peanu3anuu MporpaMMbl TUCIUIUIAHBI JTODKHBI OBITH MPETYyCMOTPEHBI
CIIEYIOIINE CIIEIUaTbHbIC ITOMEIICHUS:

Peanuzamuss mnporpaMMmbl AHCHUIUIMHBL TpeOyeT HaIW4us y4eOHOTO
KaOMHETa XMMUHU.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJJ0YHbIE MECTA M0 KOJUYECTBY 00YyUaIOIUXCS;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB;

- 3aJTaHMS 17151 KOHTPOJIBHBIX PadoT;

- Mpoe€CCUOHAIIBHO OPUEHTUPOBAHHBIC 33/ TaHMS;

TexHuueckue cpeacTra 00ydICHUS:

- TIEPCOHANILHBIH  KOMIBIOTEp C  JIMIEH3MOHHBIM  IPOTPAMMHBIM
oOecreueHUEM;

- IPOEKTOP C IKPAHOM.

3.2. Uudopmannonnoe odecnevyeHue 00yueHus

1. Jns peanmzanuu mporpammbl OuOIMOTEUHBIN (OHA 00pa3oBaTEILHOM
OpraHW3allMii HMEET OJJICKTPOHHBIE OOpa3oBaTeilbHbIC W WH(OOPMAIMOHHBIC
pecypchl, pEKOMEHIOBAaHHBIC ISl MCIIOIB30BaHUS B 00pa30BaTeILHOM IpOIIECCe,
HE CTapIlle MSATH JET C MOMEHTA WU3/IaHHUs.

OCHOBHBIE€ HCTOUYHUKH:

1. Xumus — U3parensctBo: [IpocBemienue - ["abpuensa O.C.

JlomomHUTEIbHBIE HUCTOYHUKU:

1. FOpogsckas, M. A. OCHOBBI OpraHUYECKON XUMUH : yaeOHoe ocodue / M.

A. IOpogckas, A. B. Kypkud. — 4-e uzn. — Mocksa : JlaGopatopus 3HaHH,
2020. — 238 c¢. — ISBN 978-5-00101-757-8. — TekcT : »JIEKTpOHHBIN //
Hudposoit obpazoBatenbHbiidi  pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/4586.html (narta obpamenus: 27.03.2023). — Pexum
nocryma: as apropusup. [lomp3zoBarenen

2. MaxkapoBa, O. B. Heopranunueckas xumus : yuebHoe mocobue / O. B.
MaxkapoBa. — CaparoB : Ai [lu Dp Memma, 2020. — 99 c. — Tekcr :
anexkTpoHHbI // Iludposoit obpazoarenbubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/730.html (mara obOpamenus: 27.03.2023). —
Pexum moctyna: asist aBTOPU3HP. MOIb30BaTeNeH
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4. KOHTPOJIb W OLEHKA PE3YJLTATOB OCBOEHMS
OBPA30BATEJILHOM JUCHUATIJIVNHBI

KOHTpOJ'II) M OLOCHKA PACKPBLIBAIOTCA YCPC3 AUCHUIIIMHAPHBIC PC3YJbTAThI,

YCBOCHHBIC 3HAHUA U HpI/IO6peTeHHBIe CTYyACHTaMU YMCHUS, HAIIPpAaBJICHHBIC Ha

dbopmupoBanre 00mMKUX ¥ MPOhEeCCUOHATHHBIX KOMITETEHITUN

Oo6masi/npodeccuoHaIbLHAasK
KOMIIETEHIIHS

Pa3nen/Tema

THn OIeHOYHBIX
MepONpPUATHI

OK 01. BeibupaTs ciocoObl pereHust
3a1a4 npodeccuoHaIbHON
JeATeTbHOCTH PUMEHHUTEIIBHO K

P1,TI1.1,12.
P2T21-22
P3.T.3.1,3.2,33
P4T4.1,42,43

P5T.5.1,52
pPasITUIHBIM KOHTEKCTaM P6T.6.1.62

P7T.7.1,7.2
OK 02 Ocy1ecTBiasaTh IOUCK, aHAIA3 H IIZ; ]:121'322 33
MHTEpIpPETALHIO HH(pOpMaLKy, P'4'T '4 2 ’4 3
HeoOXOIMMOM IS BBIIIOJHEHHUS 3a1a4 P‘ 5 T' 5'2’ '
podecCHOHaTBEHON IeATeIFHOCTH P‘6 T‘ 6'2

OK 04. D¢pdextnBHO
B3aMMOJICHCTBOBATh U paboTaTh B
KOJIJIGKTHBE ¥ KOMaHJIe

[IpodeccrnonanbHO-OPHEHTHPOBAHHOE
coJiep)KaHue

OK 07 CopnelicTBOBaTh COXpAaHEHUIO
OKpY>Kalollley cpeipl,
pecypcocoepexeHuto, 3P PeKTHBHO
JIEHCTBOBAThH B UPE3BbIYAMHBIX
CUTYaIUsIX

[IpodeccrnonanbHO-OPHUEHTHPOBAHHOE
cozIep)KaHue

IIK 1.4. AHanmM3upOBaTH COCTOSTHUC
COLMANTLHO-KYJIBTYPHON CHTYaITUH B
pEeTHOHE U yUpeKACHUN (OpPraHU3aIUH )
KYJIETYPBI

[MpodeccrnonanbHO-OPHUEHTHPOBAHHOE
coJiepyKaHue

- Kelic-3amanue;
- Crapr-3a1aHue;
- 3ajanne
HCCJICIOBAHUC;

- 3amanue-
IKCIIEPUMEHT;

- OpOHTANBHBII
0mpoc;

- 3amura
Mpe3eHTalN;

- TectupoBanue;
- Tecr-3amanue;
- 3amuTa paboT
MPHUKJIATHOTO
MOTYJIS

- Beimonaenue
3aJlaHUM Ha

g dhepeHIUpoBaH
HOM 3a4eTe
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