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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM ITPOT'PAMMBI YYEBHOT' O
MNPEAMETA «XUMMUS»

1.1 ObaacTe npuMeHeHHus1 pado4eil NPOrpaMMbl
O61eobOpa3oBaTenbHas JTUCIUIINHA «XUMHUSD» ABIIETCS 00s13aTeNbHOM 4acTbiO
00m1eo0pa3oBaTeapHOrO IMKIa 00pa3oBarenbHOU mporpammbl B cooTBeTcTBUE ¢ PI'OC CIIO mo
crenuainbHocty 33.02.01 dapmarnus.
1.2  MecTo TUCHUILIUHBI B CTPYKTYpe OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl
YueOHast aucHUIUIMHA «XUMHS»  SBISETCS yuyeOHBIM mpeAMeToM mnpoduiis oO0ydyeHHUs
o0mIenpoecCHOHATBFHOTO IIUKJIa OCHOBHOW 0O0pa3oBaTeNbHONW IMPOrpaMMbl B COOTBETCTBHU C
®I'OC no cnenuansHoctr 33.02.01 dapmanusi, peaqru3zyeMoil ¢ y4eTOM €CTECTBEHHO-HAYyYHOTO
npoduis noaydaemMoro npodeccuoHaaIbHOro 00pa30BaHuUs.
TpyaoeMKOCTh JUCHHUIUIHHBI «XUMHUsD» cocTaBiseT 144 gaca, u3 koropbix 102 waca — 6a30BbIN
Moayib (7 pa3aenoB) U 42 Yaca — MPUKIAJIHOW MOAYJh (2 pasziena), BKIHOYAIOUUNA MPAKTHKO-
OPUEHTHPOBAHHOE COJAEP)KaHUE, YCWIHMBAMOIIEe MPOMUIBHYIO COCTABISIONIYI0 IO KOHKPETHOH
CHEINAIbHOCTH.
IIpukitagHOM MOYJIb BKJIIOYAET JIBa pa3jeia.
Pasnen 8 «Xumus B OBITY M TPOU3BOJCTBEHHOW JIEATEIHHOCTH YENOBEKa» pealu3yercs Ha
Marepuajie KEHCOB, CBS3aHHBIX C DJKOJOTMYECKOW O€30MacCHOCThIO M OILIEHKOM TMOCIeACTBUN
OBITOBOM U IPOU3BOJCTBEHHOM 1€ATEIHHOCTH.
Paznen 9 «MccnenoBanne u XUMHYECKH aHAIIN3 00BEKTOB OHOC(EPBI».
1.3  Ueau u 3a1a4u JUCHHUILUIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOEHHS TUCIHUILIUHBI
DOpMUPOBAHHUE Y CTYIAECHTOB XMMHYECKOW COCTABIISIIOLICH €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA
KaK OCHOBBI MPUHATHS PEIICHUHN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOTHOM CpeeE.
3ajaun JUCUUILINHBI:
1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX MTPOIIECCOB U SBJICHUI B
OKpY’KaloIllel cpene, LEeJIOCTHOM HaydHOW KapTUHBI MHpa, B3aUMOCBSA3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHUS MPOBOAUTH PacyeThl MO XUMUYECKUM (HOpMyNIaM U ypaBHEHHUSM XUMHUYECKHX
peaKkIuii, MIaHUPOBATh U UHTEPIPETUPOBATH PE3YJIBTATHl XUMHUYECKUX IKCIIEPUMEHTOB;
3) chopmupoBaTh HaBBIKM MPOBEICHUS XUMHUECKHUX SKCIIEPHUMEHTAJIbHBIX HCCIECIOBAHUA C
coOroieHrEeM MpaBuJl 0€30MacHOr0 OOpallleHus C BELECTBAMU U JJAOOPaTOPHBIM 000pYI0BaHUEM;
4) pa3BUTh YMEHHUS aHAIW3UPOBATh, OIICHHUBATh, MPOBEPATh HA JIOCTOBEPHOCTH W 0000IIATH
MH(pOPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IMuHbIX UCTOYHUKOB;
5) chopmupoBaTh yMEHHUs MPOTHO3UPOBATH MOCIEACTBHUS CBOCU NEATENBHOCTH M XMMHUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIECCOB;
6) chopMupoBaTh MOHMMAaHHUE 3HAYUMOCTH JOCTHIKCHHHA XMMHUYECKONW HAYKU W TEXHOJOTHH s
pa3BUTHS COLIMATIBHON U IPOU3BOJICTBEHHOM cdep.
JInuyHoCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpakalT cHOpMUPOBAHHOCTH OMBITA
MO3HABATEIIbHOM M TMPAKTUYECKOW JeATENbHOCTH OO0yyarouuxcs B Ipoliecce peaau3aluu
00pa30oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE B YACTH:
1. I'paxgancKOro BOCIUTaHUSA:
- OCO3HAHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKEHUS K 3aKOHY
Y TIPaBOTIOPSAJIKY;
- IPEJICTABJIEHUS O COLUATIBHBIX HOPMaX M MPaBUIaX MEXIMYHOCTHBIX OTHOIIEHUHN B KOJUIEKTUBE;
- TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATENIbHOCTH NPU CO3JaHUHM Y4YEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;
- CITOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHThI IPYTUX MPH
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHOU JIeATENHHOCTH;
2. [TaTpnoTHYECKOr0 BOCIIUTAHUSA:
- LIEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OTEUECTBEHHONW XUMMUH;



- YBaXXEHHUS K MPOIIECCY TBOpYECTBA B OOJIACTH TEOPUU M TMPAKTHUECKOTO MPUIIOKECHUS XHMUHU,
OCO3HAHMsI TOTrO, YTO JAHHbIE HAYKH €CTh PE3YIbTaT [UIMTENbHBIX HAOIIOACHUHN, KPOMOTIMBBIX
AKCIIEPUMEHTAIbHBIX IIOMCKOB, [IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

- MHTEpeca U IMO03HABATEIbHBIX MOTHBOB B IOJYYEHUHU U IOCIEIYIOLIEM aHajlu3e MHPopMaluu o
NIEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3. JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

- HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

- CIIOCOOHOCTHM OLIEHMBAaTh CHUTYallUH, CBS3aHHbIE C XUMHUYECKUMH SIBJICHUAMM, U NPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE U MOCTYIKU CBOUX TOBAPUILEH C IO3ULIMHM HPaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U € YYETOM OCO3HAHUS MTOCJIEICTBUM IIOCTYIIKOB;

4. ®opMUPOBaHUS KYJIbTYPBI 310POBBSL:

- MOHMMAaHMs LIEHHOCTEH 3/I0pOBOT0 M O€30MacHOro 00pasa KHU3HH;

- HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U INCUXUYECKOMY
3/10pOBbIO;

- coOroieHus npaBuil 0€30MacHOro oOpallleHHs ¢ BEeLIECTBaMU B OBbITY, IIOBCEAHEBHOM JKU3HHU, B
TPYAOBOM JEATEIBbHOCTH;

- TIOHUMAaHMs LIEHHOCTU MpaBWJI MHIUBUAYAJIBHOI'O M KOJJIEKTMBHOI'O 0€30M1acHOrO MOBEACHUS B
CUTYallUsX, YIPOXKAIOIIKUX 3/0POBBI0 U JKU3HU JIOJEH; OCO3HAHUS MOCIEACTBUM M HENPUATHS
BPEIHBIX NPUBBIYEK (YIOTPEOICHUS AJIKOT0JIsl, HAPKOTUKOB, KypeHHUs);

5. TpyaoBoro BociuTaHus:

- KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HUCCIIE0BATENIBCKOM 1€ATEIbHOCTH, OOIECTBEHHO
MI0JIE3HOM, TBOPUECKOH U IPYIUX BUJAX JESITEIbHOCTH;

- YCTAaHOBKM Ha aKTHBHOE y4acTHE B PELIECHUU NPAKTUYECKUX 3a7a4 COLMAIbHON HAIPaBICHHOCTH
(B paMKax CBOETO KJIacca, IIKOJIbI);

- UHTepeca K MPaKTHYECKOMY M3YUEHHUIO Mpo(eccHil pa3iTudHOro pojaa, B TOM YHMCIIE Ha OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMHUU;

- YBOXXEHHUs K TPYLy, JHOISIM TPYyJla U pe3ysbTaTaM TPYAOBOH I€ATENbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BbIOOPY HHJIMBHIYaJIbHOM TpaeKTOpuu oOpa3oBaHMs, Oyayuieit
npodeccun U pealn3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6. DKOJIOrM4E€CKOr0 BOCIIUTAHMS:

- DKOJIOTMYECKH 11€J1€CO00pPa3HOT0 OTHOIIEHHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

- TNOHMMaHMs TIJIOOATBHOTO XapakTepa 5SKOJOTMYECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

- OCO3HaHMSI HEOOXOJMMOCTH HCIOJIb30BaHUS MAOCTM)KEHMH XMMHMM Ul PpEIIeHHUs BOIIPOCOB
paloHaIbHOIO IPUPOIONOIB30BaHUS;

- AKTMBHOTO HENPHATHUS JEUCTBUH, NMPUHOCAIIUX BpEJ OKPYXKAOLEH NPUPOAHOU Cpene, yMEHUS
IPOTHO3UPOBATh HEOJIArONPHUATHBIE YKOJIOTUYECKUE TOCIEACTBUS MPEANPUHIMAEMBIX JEHCTBUNA U
IpeoTBpallaTh UX;

- HaJgu4usg Pa3BUTOTO DKOJOTMYECKOTO MBIIUIEHUS, DKOJOTUYECKOW KYJIbTYpBI, OIbITA
NEeSTEIbHOCTH ~ DKOJIOTUYECKOM  HamlpaBlI€HHOCTH, YMEHMsSI PYKOBOJICTBOBAaTbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MpPAaKTUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7. LleHHOCTH Hay4HOT'O ITIO3HAHMUSL:

- MHUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHOM
MPAKTHKH;

- IOHUMAaHUS CHENU(PUKNA XUMHH KaK HayKH, OCO3HaHUs €€ poiu B GOpPMHUPOBAHUH PALlMOHAIIEHOTO
HAYYHOTO MBIIIJICHHUS, CO3JaHUM LEJIOCTHOTO IPEACTaBICHUS 00 OKpYXalolleM MHpEe Kak o
€IMHCTBE NMPHUPOJIbI U YEIOBEKa, B MO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEN U peIIeHUH MpodiieM
COXpaHEHMsI IPUPOAHOIO PABHOBECUS;



- yOexxnéHHOCTH B 0CO0OW 3HAYMMOCTH XWMHH JJIi COBPEMECHHOM IMBUIHM3AlUU: B €&
T'YMaHUCTUYECKON HAMpaBJIEHHOCTH M Ba)XXHOW POJM B CO3JaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, B PEIICHUH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA - CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBOM M YKOJOTHUECKON 0€3011aCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHHUH
YCIIOBUH YCIEITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIeCcTBa;

- €CTECTBEHHO-HAY4YHOW I'PAMOTHOCTH: NMOHUMAaHUs CYHUIHOCTU METOJOB MO3HAHUSA, UCTIOJIb3YEMbIX
B ECTCCTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IIOJIy9aeMble 3HAHWS IS aHamu3a |
OOBSICHCHUS SIBJICHUH OKPYXKAIOIIETO MHpPA M MPOUCXOANIUX B HEM M3MCHECHHI; YMEHUS JelaTh
000CHOBAaHHBIC 3aKIIIOUCHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMCIOIIMXCS JTaHHBIX C [EIbI0
MOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XMMHUYECKUE 3HAHUS JUIS PEIICHUS MPOOJIeM B
peanbHbIX KU3ZHEHHBIX CUTYAIUAX;

- UHTEpECa K MO3HAHMIO, UCCIIEI0OBATEIILCKON IEATEIIbHOCTH;

- TOTOBHOCTU U CIOCOOHOCTH K HEMPEPhIBHOMY OOPa30BaHUIO U CaMOOOPa30BAHHIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUM MO XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

- HHTEpeca K 0COOEHHOCTSIM TPy/a B pa3iinuHbIX chepax npodhecCHOHATBHON JesITeIbHOCTH.
MeTtanpeaMeTHble pe3yJabTaThl OCBOCHHS YYeOHOTO mpenMera «XHMHs» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIHOYAIOT:

- 3HaYMMble IS (OPMHUPOBAHUS MHPOBO33PCHUS OOYJAIOMIMXCS MEXKIAUCIMILTUHAPHEIC
(MeXmpeIMeTHbIE) 00IIeHayYHbIE TTOHATHS, OTPAXKAIOLINE [IETOCTHOCTh HAYYHON KapTUHBI MUpPA U
crenupuKy METOIOB IMO3HAHWsS, UCIOJIh3YEeMBIX B E€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHUE, IMPOIIECC, CUCTEMA, HAayuHbIM (DaKT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeI0BaHNE, HAOIIOICHUE, H3MEPEHUE, IKCIIEPUMEHT U JIp.);

- yHUBeEpCallbHble y4yeOHbIEe IeHcTBHUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIC, PEryJISITHUBHbBIC),
obecrnieunBaromue GopmMupoBanne (GpyHKIMOHAIBHON T'PaMOTHOCTH W COIMAJILHOW KOMITCTCHIIUU
00y4Jaromuxcs; CIOCOOHOCTh OOYYaIOIIMXCSl HUCMOJb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS ¥ YHUBEpPCAIbHbIE YydeOHBIE NEWCTBUS B TO3HABATEIbHOU W
COIIMAIbHOM MPAKTHKE.

MeranpeameTHbie  pe3yibTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIHHBIMH  YUCOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSIMU.

OBnasieHne yHUBEPCAIbHBIMUA YY€OHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMU:

1. ba3oBbIMU JTOTUYECKUMU JCHCTBUSIMHU

- CaMOCTOSITeIbHO (OPMYIMPOBATh H  aKTyallM3UPOBATh MpPOOJIEMY, paccMmaTpuBaTh €€
BCECTOPOHHE; ONPEAENATh LUENH ACSITENIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

- UCIIOJb30BATh NP OCBOECHUHU 3HAHUM MPUEMBI TIOTUYECKOTO0 MBIIUICHHUS: BBIAEIATh XapaKTEPHbIE
MIPU3HAKU TIOHATUN M yCTaHABJIMBATH WX B3aMMOCBS3b, UCIOJIH30BATh COOTBETCTBYIONINE TTOHSATHUS
JUTSL OOBSICHEHUS OT/ICBHBIX (PAKTOB U SBIICHUIA;

- BBIOMpaTh OCHOBAHUS M KPUTEPHH JIJIS1 KJIACCU(DHUKAIIUY BEIIECTB U XUMUUYECKUX PEaKIINA;

- YCTAHABIIMBATh PUYNHHO-CIIEJICTBEHHBIE CBA3U MEXAY N3yYa€MbIMU SIBJICHUSAMU;

- CTPOWTH JIOTMUECKHE PACCYXIEHUsS (MHIyKTUBHBIC, NETyKTUBHBIC, TIO AHAJOTHHU), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUSI B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH BHIBOJBI H
3aKJIIOUECHUS;

- IPUMEHSATH B MPOIECCE TTO3HAHUS UCIOIB3YEMbIE B XUMHUHM CUMBOJINYECKUE (3HAKOBBIE) -MOJIEINH,
npeoOpa3oBhIBaTh MOJICIbHBIC TPEACTABICHUS - XHUMHYECKHH 3HAK (CHMBOJI) DJIEMEHTA,
xummu4deckast GopMyia, ypaBHEHUE XUMUYECKON peaKliy MPHU PEIIeHUHN yueOHBIX MO3HABATEIHHBIX
U TPAKTUYECKUX 3a/1ad, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC TPEICTABICHUS IS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIHil;

2. bazoBbIMHU HCCIIEIOBATEIHCKUMHU JIEUCTBUSAMU - BJIAJIETh OCHOBAMH METOJ/I0B HAYYHOTO TTO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUN;



- (opMyIHMpOBATH LIETH U 3aJ1a4l MCCIIEJOBAHUS, UCIIOIB30BATh MOCTABJICHHBIE U CAMOCTOSITEIHHO
c(OpMyYIHPOBAHHBIE BONPOCHI B KaU€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI Ul (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE IPABUILHOCTH BBICKA3bIBAEMBIX CYXK/IECHUN;

- BJIAJETh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHMS M  IIPOBEICHUS  YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOII0OJaTh 3a XOIOM IPOIECcca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBaTh OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAaHHBIA OTUYET O MPOACIAHHON
pabore;

- NpuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEN0BATEILCKOW M IPOEKTHOM AEATENbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOUCKY METOZOB PEIIEHUs] IPAKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOI0B IIO3HAHUS;

3. Ilpuémamu paboThl ¢ HH(pOpPMAILKEN - OPUEHTUPOBATHCSA B PA3JIMYHBIX HCTOYHUKAX UH(OpMaUK
(HayyHO-TIONyJISIpHAsL JIUTEpaTypa XMMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE MOCOOUS, PECypChI
WutepHera), aHanu3upoBaThb HHGOPMAIMIO pPA3JIMYHBIX BUAOB M (HOpM IpeACTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh U HEIIPOTUBOPEUNBOCTD;

- (OpMyIHPOBATh 3aMPOCHl U MPUMEHSATH pa3IMYHbIE METOABI IIPU MOUCKE U 0TOOpe MHPOpMALIUH,
HE0OXOIUMOM JUIsl BHIIOJHEHUS YUEOHBIX 3a/1a4 OIPEIeIEHHOTO THUIIA;

- [puoOpeTaTh OMNbIT HCHOJIb30BaHUA HHGPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

- CaMOCTOATENIbHO BbIOMpPATh ONTHUMAJbHYIO (QOpMY MpelcTaBleHUs: HHpOpMaAlMU (CXEMBbI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH H T. I1.);

- UCIIOJIb30BaTh HAy4HbIN S3bIK B KayeCTBE CPENICTBA IPHU paboTe ¢ XUMHUYECKOH MH(OpMaIMei:
OPUMEHATh MEXIpeAMETHbIe ((pU3NYeCKne W MaTeMaTHYeCKHWe) 3HAKW W CHUMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

- MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSMU:

- 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ Juajiora W/WIH JUCKYCCHH,
BBICKA3bIBaTh  HUJ€H, (GOPMYJIMPOBATH CBOM  IPEAJIOKEHHS OTHOCHUTEIBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYNaTh C TPE3CHTALMEN pE3yabTaTOB I103HABATEIBHONW JESTEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJIHEHUU XMMUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3aluyd y4yeOHOTro
npoekTa, ¥ (OpMyJIHpPOBAaTh BBIBOABI IO pe3yibTaTaM IMPOBEIEHHBIX HCCIEIOBAHUM MyTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIeHUs U 0OMEHAa MHEHUSIMH.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU AEHCTBUSIMMU:

- CaMOCTOSATENBHO IUIAHUPOBATH U OCYILECTBIATH CBOO II03HABATEIBHYIO NEATENBHOCTD, OIIPENEIIsA
e LenM M 3a/la4M, KOHTPOJUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH INpeasiaraeMblil
ITOPUTM JICHCTBUI MPH BBIOJHEHUN YU4EOHBIX U MCCIIEOBATEIbCKUX 3aj1a4, BEIOMpaTh Hanbosee
3¢ ¢deKkTUBHBIN crnoco0 MX pemeHus ¢ y4€TOM IOJyuyeHUs HOBBIX 3HAHUW O BeIIecTBaxX U
XUMHUYECKHUX PEAKIMSIX;

- OCYUIECTBJIATh CAMOKOHTPOJIb AESITEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOIEHKH.

* IpeAMEeTHBIX:

1) chopmMupoBaHHOCTH MPEJACTABICHUN: O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpA, POJIM XUMHUHU B TO3HAHUM SIBJICHUN NPHUPOJIBI, B (HOPMUPOBAHMM MBIIUICHUS
KYyJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAJIBHON TIPaMOTHOCTH, HEOOXOIUMOM [Uis peleHHs
NPaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

2) BIIaJilcHHE CHCTEMON XMMHMUYECKHUX 3HAaHUH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMHUYECKHUIl DJIEMEHT, aTOM, DJICKTPOHHas 00OJIouKa aToma, s-, P-, O-3JIeKTpOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, D3JIEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIDHAs Macca, MOJISIPHBIH 00bEM, YIJIEPOAHBIH  CKEJeT,
(byHKUMOHANBHAS TPYINa, pPaguKal, H30MEpHs, H30MEpbl, TOMOJOTHYECKHH psAll, TOMOJIOTH,



YIIEBOIOPOABI, KUCIOPOA- U a30TCOACpKAIINE COCTUHEHHS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBoabl, KUpbI, O€IKH), MOHOMEp, MOJMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPHUCTAIIMYECKAss peIlIeTKa, THUMIbl XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, JK30- H DSHIOTEPMHUYECKHE, peaklUUh HOHHOro oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEINEKTPOIUTHI, FMEKTPOIUTUUECKAS JUCCOLMAIINS, OKHCIUTEIh, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOH peakluu, XHMHYECKOe pPAaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BemiecTB A.M. byTiiepoBa, Teopusi 3JIEKTPOIUTHUUECKON
quccouuanuu, nepuoauueckuid 3akoH JI.M. MengeneeBa, 3aKkOH COXpaHEHHUS MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUN S3BIK XHMHH, (PAKTOJIOTUYCCKUE CBEICHUS O CBOMCTBax,
cocTaBe, MOJIyYeHUHU U Oe30MaCHOM MCIOJIb30BaHUHU BAXKHEUIIINX HEOPTaHMYECKUX U OPraHMYeCKHUX
BEIIECTB B OBITY M MPAKTUYCCKOU JIEATEIILHOCTH YEIOBEKA;

3) chopMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU M B3aUMOCBSI3b HM3YUYCHHBIX
MOHSTHI, TPUMEHATH COOTBETCTBYIOIIME TIOHATUS TIPU ONUCAHWHM CTPOCHHS W CBOMHCTB
HEOPraHMYECKUX W OPraHuYecKUX BEIIeCTB M WX MPEBpAIlCHHM; BBISBIATH B3aHMOCBA3b
XUMHUYECKHUX 3HAaHUH C MOHATUSAMU | MIPEACTABICHUSAMH IPYTHX €CTCCTBCHHOHAYYHBIX TIPEIMETOB;
4) chopMUPOBAHHOCTH YMEHHH HCHOJIb30BaTh HAUMEHOBAaHUS XUMHUYECKHX COCIUHEHHIA
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW U TMPHUKIATHON XUMUHW M TPHUBUAJIbHBIC Ha3BaHUSA
BaXHEHIIINX BEIIECTB (ITUJICH, alleTUJICH, TTUIEpUH, GpeHom, GopMmanpierul, yKCycHas KUCIOTa,
TJIMIMH, YTapHBIM ra3, yriaeKuCIbli ra3, aMMHaK, raiieHas i3BeCTh, HEeraleHasi H3BeCTh, TUThEBAs
colla U JPYrux), COCTABIATH (POPMYJIbl HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YpPaBHEHHS
XUMHUYECKHUX PEAKIHNi, OOBSICHATh WX CMBICI, MMOATBEPKIATh XapaKTePHbIC XUMUYECCKHE CBOHCTBA
BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMH U 3aUCIMH YPaBHEHUN XUMHYECKHUX PEaKIIHii;

5) chopMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAIJICKHOCTh M3YyYEHHBIX HEOPTaHUYECKHX U
OpPraHMYECKUX BEHIECTB K OMPECIICHHBIM KjaccaM U TpyIIaM COCTUHEHHH, XapaKTepu3oBaTh UX
COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENETATh BUABI XUMUYECKHMX CBs3ed (KOBaJICHTHAsi, MOHHAs,
MeTaJIJIM4ecKasi, BOJOPOAHAS), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCHPHUINPOBATH
XUMHUYECKHE PEAKITUH;

6) BIaJeHHE OCHOBHBIMH METOJIAMU HAy4YHOTO TIIO3HAHUS BEIIECTB M XHMHUYECKUX SBICHUI
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICTMPOBAHHUE);

7) chOpMHPOBAHHOCTh YMEHHI MPOBOJMTH PACUCThl MO XUMHUYSCKMM (OpPMyJaM U YpaBHEHHUSIM
XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (PU3MUYECKUX BEITUYNH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA,
UCIIOJIb30BaTh CUCTEMHBIC XUMUYICCKUE 3HAHUS JIJISI IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM;

8) chOpMUPOBAHHOCTH YMEHWUU IUIAHUPOBATH U  BBHITIOMHATH XHUMHYECKHUH OKCIICPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, MONTYYEHHE ITHIEHA M U3YYCHHUE €ro
CBOMCTB, KaYeCTBEHHBIC PEAKIIMU Ha aJbJCTHIbI, KpaxMal, YKCYCHYIO KHCIIOTY; ACHaTypalus
OeNKOB TMpH HArpeBaHWM, LBETHHIE pEaKIMUd OENKOB; MPOBOIUTH pEaKIUd HOHHOTO OOMeHa,
OTIPENIETISATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA CylbdaT-, KapOoHaT- U XJIOPHU/I-
AQHUOHBI, HA KAaTHMOH aMMOHHS;, pellaTh JKCIIEPUMEHTAJIbHBIC 3a/lady 1Mo TemMam «MeTamib» u
«HemeTtamnb» B COOTBETCTBHM C TpaBWJaMHd TEXHUKH O€30MAaCHOCTH TPU OOpalleHud ¢
BelllecTBAMH U JabOpaTOpHBIM 00OpYAOBaHWEM; TMPEACTABIATh PE3YJIbTAaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIONIUX peakiuii u (GopMyrIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

9) chopMHUPOBAaHHOCTh YMEHHS AaHAJIU3UPOBATh XHMMHUYECKYI0 HH(POpPMAIUIO, MOJIyYaeMylo U3
pa3HbIX UCTOYHHUKOB (CpeICTB MaccoBO MHGopMaIuu, cetb IHTEpHET U ApyTue);

10) chopMHUpOBaHHOCTH YMEHUM COOJIIOIATH MPaBUJIA SKOJIOTHUECKH I1eJIeCO00Pa3HOT0 MOBEACHUS
B OBITY M TPYIOBOW JIEATEILHOCTH B IIENSAX COXPAaHEHHUS CBOETO 3I0POBbS M OKpYKaIoIIeh
MIPUPOTHON Cpebl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha KWUBBIE OPraHU3MBI OMPEIEICHHBIX
BEIIIECTB, MOHMMAs CMBICJI ITOKa3aTeNsl MPeeIbHON TOMYCTUMON KOHIIEHTPAIINH;

11) nmns oOydaromuxcsi ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSMH 370pPOBbS: C(HOPMHUPOBAHHOCTH
YMEHHsI IPUMEHSATH 3HaHHsI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUS BEIIECTB M XUMHYECKHX



SIBTICHUI;

12) nns cnenblX W CAAO0OBHASIIMX OOy4aromuxcs: CHOPMHUPOBAHHOCTH YMEHHsI HCITOJIb30BaTh
penbedHO TOYeuHyI0 cructeMy o0o3HaueHwuit JI. bpaiins mist 3anucu XxumMudeckux Gopmyd.

[To ydeOHOMY mpeameTy «Xumus» (yriayOJeHHBI ypOBEHb) TpPeOOBaHUS K IPEAMETHBIM
pe3yjibTaTaM OCBOCHHS YIIIYOJEHHOTO Kypca XHWMHUHU JIOJDKHBI BKJIIOYaTh TpeOOBaHUS K
pe3yibTaTaM OCBOEHHUS 0a30BOr0 Kypca U JOIOJHUTEIbHO OTPaXkaTh:

1) chopMupoOBaHHOCTH MPEACTABICHUIA: O MAaTEpPHAIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
IIO3HABAEMOCTH SIBJIIEHUI MPUPOJIBbI; O MECTE M 3HAYCHUU XUMUHU B CUCTEME €CTECTBEHHBIX HayK U
ee posd B OO0ECIEYCHHWH YCTOMYMBOTO pA3BUTHS YEJOBEYECTBA: B PELICHUH MPoOieM
9KOJIOTUYECKOH, 3HEepreTUYeckord M MUIIEeBOH 0e30IacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHUU
HOBBIX MAaTE€pPHajOB, HOBBIX HCTOYHHUKOB OHEPIUH, B OOECHEUCHHH PALUOHAIBHOTO
IPUPOJONOIb30BaHUA, B (POPMUPOBAHMM MHPOBO33PEHMs M OOIIEH KyJIbTYphl YEJIOBEKA, a TaKXkKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHUPOTHON CPEE;

2) BhaJeHHe CUCTEMOM XMMUYECKHMX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIOJArarollde MOHATHUS
(IONIOJTHUTENBHO K CHUCTEME MOHATUM 0a30BOr0 YpPOBHSI) - M30TOIBI, OCHOBHOE U BO30YXJAECHHOE
COCTOSIHUE aTOMa, TMOpUIM3alMsl aTOMHBIX OpOuTaneil, XuMUUecKas CBA3b («G» U «T — CBA3bY',
KpaTHbIE CBS3M), MOJSIpHAs KOHILIEHTpAIWs, CTPYKTypHas (opmyna, m3omepus (CTpyKTypHas,
reomMeTpuyeckas (ILHC-TPAHC-U30MEpHUsl), THUIbl XUMHUYECKUX peakUuil (roMo- M TeTeporeHHbIE,
oOpaTtuMble U HEOOpaTHMBbIE), pacTBOPbI (UICTUHHBIE, IUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOIHIPATHI,
CTEINEHb JUCCOLMALMY, 3JEKTPOJIN3, KPEKUHT, PUPOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIekKalllUe B OCHOBE I[OHMMAHUS IMPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SBJICHUH, COBPEMEHHbIC IPEJCTABICHUA O CTPOSHUM BEIIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJSIPHOM YpOBHSIX; MPEJCTABICHUS O MEXaHU3MaX XHMHUYECKUX
peakuuii, TepMOJUHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XUMHUUYECKOM
paBHOBECHH, MAMCIEPCHBIX CHUCTeMax, (DaKTOJOTHYECKHUE CBEICHHS O CBOWCTBAX, COCTaBe,
NOJy4eHUHU U 0€30MacCHOM HCIOIb30BAHNN BaKHEHIINX HEOPIraHUYECKUX U OPraHUYECKUX BEIECTB
B OBITY M MPaKTUYECKOW JEATENIbHOCTH 4YEJIOBEKa; OOIIMX Hay4YHBIX NPUHIUIAX XHUMHUYECKOIO
IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMMaKa, METaHoJa, MepepaboTKH
He(TH);

3) cpopMHpPOBAaHHOCTH YMEHHMH BBISBIATH XapaKTEpHbIE MPHU3HAKK M B3aMMOCBS3b H3YyUEHHBIX
MOHATHH, TIPUMEHATh COOTBETCTBYIOIME TIOHSATHS TIPU OIKMCAHUU CTPOCHUS U CBOWCTB
HEOPraHMYeCKUX M OpraHMYeCKUX BELIECTB M UX MPEBpAIICHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUM C TOHATUSAMU M TPEJICTaBICHUAMU JAPYTUX MpeaMeToB [uisl Oojee
OCO3HAaHHOI'O IOHUMAaHMS U OOBACHEHUS CYLTHOCTH MaTepHaIbHOI0 €AMHCTBA MHUpA; UCIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUA i1 OOBSICHEHMS W TPOTHO3UPOBAHUS SIBJICHUN, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

4) chopMUPOBAHHOCTb YMEHHH HCHOJB30BaTh HAUMEHOBAaHUS XUMHYECKMX COEAMHEHUN
MEXYHApPOJHOTO CO03a TEOPETHMYECKOW W MPUKIAAHOM XMMHUM M TpUBHAIbHBIC Ha3BaHUS
BEIIECTB, OTHOCSIIUXCS K M3YyYEHHBIM KJlaccaM OpPraHMYeCKUX W HEOPTaHHMYECKUX COEMHEHUM;
UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsI COCTaBJ€HHs (POPMYJI HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPALEHHBIX M CKEJIETHBIX) (QopMya
OpPraHMYeCKHUX BEIECTB; COCTABIATh YpPAaBHEHHsS XUMHMUYECKHMX pPEAaKUMH U PpacKpbIBaTh HX
CYIITHOCTb: OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO
OanmaHca OSTHX peakIuif; peakuuii HMOHHOTO OOMEHa IIyTeM COCTaBJICHHUS MX TMOJHBIX MU
COKpAILEHHBIX HOHHBIX YPaBHEHHH; peakuuil THUApoin3a, peakuuil KoMILieKkcooOpa3oBaHMs (Ha
nprUMepe THJIPOKCOKOMIUIEKCOB IIMHKA M aJIOMHHMA); MOATBEPXKJIATh XapaKTEepPHbIE XUMHUECKHE
CBOICTBa BEUIECTB COOTBETCTBYIOIIMMH IKCHEPUMEHTAMU M 3alUCAMU YPaBHEHUH XUMHYECKHUX
peaKkuuii;

5) copMuUpOBaHHOCTh YMEHHMH KJIACCU(PHUIIMPOBATH HEOPraHUYECKHE U OPTaHUYECKUE BEIEeCTBA U
XUMHUYECKHE PEAKIMU, CAMOCTOSTENIbHO BBIOMPATh OCHOBaHMSA W KPUTEPHM Ul KIACCU(HUKAIMU
U3y4aeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepHU30BaTb COCTaB U BaXKHEWIIME CBOICTBa BEIIECTB,
NPUHAIISKAIIUX K OTMPEIETICHHBIM KJIACCaM U IPYIaM COSJMHEHUH (IPOCThIE BEIIECTBA, OKCU/IBI,



THJIPOKCUBI, COJIH; YIJIEBOAOPOMbI, MPOCThIE 3(HPHI, CIUPTHI, (EHONbI, ATbIACTHAbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIC S(DHUPBI, JKHUPBI, YIJIEBOIbI, aMHUHBI, aMHUHOKHCJIOTBI, OCIKH);
IPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX BELIECTB AJIS SKCIIEPUMEHTAIBLHOM MPOBEPKU THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEpPHOCTEH NPOTEKaHMs XHUMHMYECKMX pEaKIMd U IMPOTrHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHNUS,

6) copMHPOBAaHHOCTh YMEHHMH MOATBEP’KAATh HA KOHKPETHBIX MpPUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAWHEHHH OT KPAaTHOCTH M THUIIA KOBAJICHTHOW CBS3U
(«o» M «m — CBsI3b»), B3aUMHOT'O BJIMSHHS aTOMOB M TIPYIII aTOMOB B MOJEKYJlaX; a TaKKe OT
0COOEHHOCTEN peanu3anuy pa3aIuuHbIX MEXAHU3MOB IIPOTEKAHUS PEaKLUi;

7) chOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM M
BO30Y)KICHHOM COCTOSIHUM) M MOHOB XMMHUYECKHX 3JieMeHTOB | - 4 mepuonoB Ilepuoamueckoit
cuctembl J.J1. MenzerneeBa u MX BaJCHTHBIC BO3MOXKHOCTH, HMCIIONIB3YSl TOHATHS «S», «P», «d-
AIIEKTPOHHBIE» OpPOUTANIM, HIHEPTETHUECKUE YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU COECAMHEHUI 110 IepUoiaM U rpyIam;

8) BiIaJieHUE CUCTEMOI 3HAHMI O METOJaX HAy4HOI'O MO3HAHUS SIBJICHUH IPUPOJIbl, UCIIOIb3yEMbIX
B CCTECTBEHHbIX HAyKax M YMEHHUSAMH MPUMEHATh 53TU 3HAHMUS MPU HKCIHEPUMEHTAIBHOM
WCCIIC/IOBAaHUH BEIIECTB M JUISI OOBSICHEHUS XUMHYECKUX SBICHHN, UMEIOUIMX MECTO B MPHUPOJE
IPAaKTUYECKOH 1eATEIbHOCTH YeJIOBEKa U B IOBCEHEBHOM JKU3HU;

9) copMHUPOBaHHOCTH YMEHHU HMPOBOIUTH PACUETHI 110 XUMHYECKUM (GOpMyliaM M ypaBHEHHIM
XUMHUYECKMX peaklHUil C UCIOIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oObeMa Ta3oB,
KOJIMUECTBA BEIIECTBA), XaPAaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacyeThl I10
HaXOXKJCHUI0O XUMUYECKOH (OpMyJibl BElIeCTBa; pacueThl Macchl (00beMa, KOJUYECTBAa BELIECTBA)
IPOJYKTa pEeaKkluu, €ClId OJHO M3 MCXOJHBIX BEILECTB JaHO B BHJIE pacTBOpa C ONpPEIEICHHON
MaccoBOM [J0Jiell pacTBOPEHHOro BelLIeCTBa WIM JaHO B H30BITKE (MMEET NPUMECH); pacueTsl
MacCOBOW WM 0OBEMHOM JTOJTM BBIXOA MPOAYKTA PEaKIUH; pacueTsl TeIIoBoro 3¢ dexra peakuuni,
00BEMHBIX OTHOLIEHUH Ta30B;

10) chopMHpPOBAaHHOCT, yYMEHHUH MPOTHO3UPOBATh, AHAIU3UPOBATH U OICHWUBATH C TO3WUIUN
HKOJIOTUYECKOM 0€30MacHOCTH TMOCIEACTBUS OBITOBOW M HPOM3BOJICTBEHHOM JAEATENbHOCTH
YyeJI0BeKa, CBA3aHHOMU ¢ MepepadOTKON BEIECTB; NCIOJIb30BATh MMOTYYEHHbIE 3HAHUS JUIsSl IPUHATUS
IPaMOTHBIX peIIeHUH MPoOIeM B CUTYAIHUSIX, CBSI3aHHBIX C XUMHEH;

11) chopMHUpPOBaHHOCTH YMEHHIl CaMOCTOSITENIBHO IUJIAHUPOBAaTh M TMPOBOJUTH XUMHYECKUH
HKCHEPUMEHT (IOJYyYeHHE W H3YyYeHHE CBOMCTB HEOPraHMYECKMX M OpPraHWYECKHX BEIIECTB,
KaUeCTBEHHbIE pEakKlM{d YIJIEBOJAOPOJOB  PA3IUYHBIX KJIACCOB M  KHUCIIOPOACOAEpKAIIUX
OPraHMYECKHUX  BEIIECTB, PpELICHUE  OJKCIEPUMEHTAIBHBIX  3aJad [0  pacro3HaBaHUIO
HEOPTraHWYECKUX M OPraHUYECKHX BEIIECTB) C COOJIOJCHHEM IpaBUil 0€30MacCHOr0 OOpaIieHus C
BEIIECTBAMM M  J1a0OpaTOpHbIM  00OpyZOBaHHEM, (OPMYIHPOBaTh LENIH  HMCCIEIOBAHUS,
MPEIOCTABIIATh B Pa3lIMYHON (pOopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh M OLIEHUBATh UX
JIOCTOBEPHOCTB;

12) cpopMuUpPOBaHHOCTh YMEHUN OCYIIECTBIATH II€JICHANPABICHHBIA MOUCK XHMHUYECKOMN
uHpOpPMAllMM B Pa3IUYHBIX HMCTOYHUKAX (HaydyHas W ydyeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi uH(popMaluu, cetb VHTepHET W Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHopMaluio, nepepadaThiBaTh €€ U MCIIOJIB30BaTh B COOTBETCTBHM C IOCTaBIEHHOW Y4eOHOMH
3ajavei;

13) chopMuUpOBaHHOCTh YMEHHUIH OCO3HABaTh ONACHOCTh BO3JEHCTBHS Ha >KHUBBIE OpPraHU3MbI
OTIpe/IeNIEHHBIX BEIECTB, MOHUMAsi CMBICI MTOKa3aTessl MpeleabHONU T0MyCTUMOM KOHIIEHTpAluu, U
HOSACHATh Ha NMPUMEpax CIOCOOBl YMEHBIIEHUS! U MPEIOTBPALICHUS WX BPEIHOTO BO3JEHCTBUSA Ha
OpraHHu3M YeJIOBeKa.



2. CTPYKTYPA U COJAEPXXAHMUE YYEBHOWIACIUILIAHBI

2.1. O6beM y4eOHOI TUCHUTIHHBI U BBl YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 144
B T.Y.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJep:KaHue (MPUKJIATHON 42
MO/1YJIb)
OcHoBHOe coJep:kaHue 102
B TOM YHCIIE:
TeopeTudecKoe o0ydeHue 48
MPAKTUYECKHUE 3aHITUS 52
B TOM YHMCJI€ KOHTPOJIbHBIE pabOTHI 10
71a00paTOPHBIE 3aHATHS 32
KoHncynpranuu 1
[IpomexyTouHas aTTecTauus (3K3aMeH 2 ceMecTp) 11

OK — 01 Beibupats crocoObl penieHus 3aaa4 mpohecCHOHATBHON IeATebHOCTH, IPUMEHHTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK-02 Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MIOMCKA, aHAJIM3a U MHTEPIpEeTaluu HHPOPMALIUH, U
UH(POPMALIMOHHBIE TEXHOJIOTHH ISl BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATIBHOM 1€ TeIbHOCTH,

OK-04 D¢ddexTnBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IE;

OK — 07 CopeiicTBOBaTh COXpAaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUA 00 W3MEHEHMM KIMMaTa, MPUHLOUNBI OEpexIMBOrO MPOU3BOACTBA, A(P(HEKTHUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYalUsX.



2.2. TemaTn4yeckui IJIAH U coJepPKaHNe YUeOHON TUCHUNIMHBI

Koabl
KOMIIETEHIIM A 1
JIMYHOCTHBIX
pezynLTaTosl,
HaumenoBanue Conep:xkanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem B
pa3/1esioB U TeM o0yuarommxcsi yacax (popriposariio
KOTOPBIX
crocoocTByeT
3JIeMEeHT
NporpamMmsbl
1 2 3 4
1 kypc 1 cemectp
Oo01masi ¥ HeopraHu4yecKkasi XuMUs 64
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. Coaep:xanue yueOHOro MaTepuasa 2 OK 01
Crpoenue aTOMOB | TeopeTu4eckoe o0yueHue
XAMAHCCKAX CoBpeMeHHass MOJEIb CTPOEHHs aroMma. DIEKTPOHHAsA KOH(UIypalus aroMa. 4
JJIIEMEHTOB W NpHUPOJa | Knaccupukauus XMMHYECKUX
XUMUYECKOH CBSA3U 3NIEMEHTOB (s-, P-, d-ameMeHTtbl). BaneHTHBIC 3JIEKTPOHBL. BaleHTHOCTB.
DneKTpOoHHAas TPUPOJIA XUMHUECKOU
CBA3U. OJNEKTPOOTpULATENbHOCTh. KoOBaneHTHass CBs3b, €€ Pa3sHOBUAHOCTU U
MeXaHU3Mbl 00pa30BaHuUs
(oOMeHHBIH W TOHOPHO-aKIENTOpHBIH). MoHHAas cBsS3b. MeTannudeckas CBS3b.
Bonoponnas cBs3b.
MexMoNeKyIIpHbIE B3AUMOICHCTBHS.
N3oTormbl, 0CHOBHOE M BO30YXKJIEHHOE COCTOSTHUE aTOMa, THOPUIU3AIHs aTOMHBIX
opOuTanei.
IIpakTHYeckune 3aHATHS 2




IpakTuyeckoe 3anaTue Nel. PereHue nmpakTUYeCKUX 3a/JlaHU HA COCTaBIICHUE
ANEeKTpOHHO-Tpaduyeckux Gopmyn 3meMeHToB 1—4 mepuoaos. Pemenue 3amanmii
Ha WCHOJH30BAaHHEC XHMHYSCKONW CHUMBOJHMKMA M Ha3BaHWM COCAMHEHHH IIO
HOMEHKJIAType MEKYHApOIHOTO COK3a TEOPETUUYECKOW M MPUKIAJAHOW XUMUU U
TPUBHAIIBHBIX Ha3BaHUM JUISI COCTABIICHUS XWMHUYECKHX (DOPMYJ JBYXaTOMHBIX
COCTMHEHMH (OKCHIOB, CYIb(UIOB, THAPUIOB U T.II.) U APYTUX HEOPTaHUYECKHX
COEJIMHEHHH OT/IEIIBLHBIX KJIACCOB.

Tema 1.2.
[Tepuonuueckuii 3aKOH
u nepuoanyecKas
CHCTEMa JICMCHTOB

. . Menneneena.

Conep:xanue yueOHOro MarepuaJa.

TeopeaneCKoe oﬁyqe}me

B ToM yHciie MPaKTHYeCKUX 3aHATHH

IIpakTuyeckoe 3ansaTue Ne2. [lepuoanyeckas cucreMa XUMHYECKUX HJIEMEHTOB
.M. MenneneeBa. @usnueckuii cmbicn Ilepuoanueckoro 3akona .U
MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XHMUYECKHX DJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX W CIOXHBIX BEIIECTB B COOTBETCTBHHU C IMOJIOKCHUEM
XMMHUYECKOro 3yieMeHTa B llepumoamueckoir cucreme. MUPOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.. Menneneesa. [Iporuosst

J .. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUM Ha
XapaKTePUCTUKY XMMHUYECKUX SJIEMEHTOB «MeTamnueckue / HeMeTaTHYeCcKue
CBOWCTBA, JJIEKTPOOTPHUIATEIBHOCTh M CPOJCTBO K DJJIEKTPOHY XHMHUYECKHX
3JIEMEHTOB B COOTBETCTBUE C WX DJIEKTPOHHBIM CTPOEHHUEM U TIOJIOKEHHEM B
MIEPUOIUYECKON CHCTEME XMMUYECKHX 1eMeHToB [[. 1. Menneneesa.

OK 01
OK 02

Pa3nen 2. Xumuueckne peakuumn

12

Tema 2.1 Tunel
XUMHUYECKUX PEaKIUi

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe odyuenune

Krnaccudpukanus u TUMbl XMMHUYECKHX pEAaKIMHA C y4acTHEM HEOPraHWYeCKUX
BemecTB. KonunuecTBeHHble OTHOIIEHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBl B XMMHMHM U PACUEThl MO YPaBHEHHSM XMMHYECKUX peakuuid. Moiyb Kak
€IMHHIIA KOJIMUYECTBA BellecTBa. MoJsipHas Macca. 3aKOHbl COXPAHEHHUS! MACChl U

OK 01




sHepruu. 3akoH ABoraapo. Moisipubiii 00beM razoB. OTHOCUTEIbHAS IJIOTHOCTD
ra3oB.Peakiium KoMIuIekcooOpa3oBaHMs C y4aCTUEM HEOPTaHUYECKUX BEIIECTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB LIUHKA U QJIFOMUHUS).

IIpakTuyeckoe 3ansaTue Ne3-4 4
CocraBiieHHEe ypaBHEHHMH peakUUHd COCIMHEHUS, pPa3JOXKECHMs, 3aMEILCHUs, 2
oOMeHa. VYpaBHEHMs peakUud TOpeHUs, HOHHOrOo OOMeHa, OKHCIICHUS-
BOCCTaHOBJICHHSL.
Pacuer KOIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB U IPOIYKTOB
peakuuu. Pacder KOJIMYECTBEHHBIX XAPAKTEPUCTHK IPOAYKTAa  pEaKIUu
COEMHEHUS, €CJIA OJTHO U3 BEIIECTB JJAHO B M30BITKE U/WUIIH COJEPKHUT
npumMecH. Pacdyer maccoBoil MiaM OOBEMHON JONM BBIXOJA HPOAYKTa pEaKUH
COEZIMHEHUS OT TEOPETUYECKHU BO3MOKHOTO0. PacueT 00beMHBIX OTHOILIEHHUH ra3oB.
Pacuer maccel (00beM, KOJIMUECTBO BEILECTBA) MPOAYKTa PEAKIMH, €CIU OJHO U3
BELIECTB JIaHO B BHJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€M paCTBOPEHHOIO
BEIIIECTBA.
VYpaBHeHHs] OKHCIEHUs-BoccTaHOBIEHUA. CreneHb okuciaeHus. OKHUCIUTENb U 2
BOCCTaHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIUU B IMPUPOJE,
IIPOU3BOACTBEHHBIX MPOLIECCAX U KXUZHENEATEILHOCTH OPTaHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIM ~ NOTeHUUan  cpenpl.  CocraBieHue U
ypaBHUBaHHE OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuim METOAO0M
3JIEKTPOHHOTO OanaHca. TUNMYHbBIE HEOPraHUYECKHE OKUCITUTENTN U
BOCCTAaHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2 Conep:kanue y4eOHOIro MaTepuaa 4 OK 01
ONEKTPOIUTHYECKAS Teopernyeckoe o0yuenune 2
Aaucconunanu Teopuss snekTponuTHUECKOH  aucconuanuu. Peakuuu MOHHOrO  oOMeHa. 2

WOHHBIA 0OMEH

CocraBieHue peakuMidi HOHHOTO OOMEHa IIyTeM COCTaBJICHHMS MX MOJHBIX H
COKpAILICHHBIX HOHHBIX YPAaBHEHU.

I'uaponus coneil. 3HaueHHe TUIPOIU3a B OMOJOTHUECKUX OOMEHHBIX MPOIECcCaX.
[IpuMeHeHne ruapoan3a B MPOMBIIIIIEHHOCTH.




JlabopaTopHble 3aHATHSA

JlaboparopHast pabota Nel. Peakuuu rumponusa

HccnenoBanue cpeapl pacTBOPOB cojiel, 00pa30BaHHBIX CHIIBHBIMH U CIa0BIMU
MPOTOJIMTAMH, M HUX peaKlHil C pacTBOpaMU MIENOYM M KapOoHaTa HaTpPHUS.
CocraBieHue peakiyii TuIpoJin3a Cojei.

KonTposabHas
pabora 1

CTpoeHne BelecTBa 1 XUMHYECKHE PeaKIIUH

Pasznea 3

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUuX BeIIECTB

Tema 3.1
Kinaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Conep:xanue yueOHOro Marepuasa

Teoperuueckoe o0yueHue

IIpenmer HeopraHmdecko XuMHHM. B3aMMOCBA3b HEOPraHMYECKUX BELIECTB.
Knaccudukanuss HeopraHumueckux BemiecTB. [IpocTbie W CIOXKHBIE BEIIECTBA.
OcCHOBHBIE KJIACChl CJOKHBIX BELIECTB (OKCHJIbI, TUAPOKCUIbI, KUCIOTBI, COJIH).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BEIIECTB MCXOMS U3 UX XUMHYECKOU
(GopMyNbl WM COCTaBJIEHHE XMMHMUYECKON (OpMyNbl HUCXOAs W3 Ha3BaHUs
BEILIECTBA 10 MEXAYHAPOJHON NN TPUBUAIBHOW HOMEHKIIATYPE.
Mexmonekynsapasle  B3auMmozeWcteus.  Kpucrtamnmormapatel.  ArperarHeie
cocTosiHUsl BemlecTBa. Kpucramumdeckue u  amopdHble BemiectBa. THIIBI
KPUCTANIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJspHas, MOHHAs, METaJINUecKas).
3aBUCUMOCTh (U3WYECKMX CBOWCTB BeIIECTBA OT THIA KPUCTAUIMYECKOI
pemierku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEICTAaBICHUSI O CTPOEHUU TBEPABIX, KUJIKMX U Ta3000pa3HbIX
BeecTs. JKnukue KpucTaisl

NN O

IIpakTHYeckue 3aHATHA S

Pemenne 3amad Ha pacueT MaccoBOM JoyiM (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenrHeHHUsT) B MOJIEKYyIIe (CMECH).

Pemenne mnpakTHUecKUX 3alaHUM MO  KJIAcCU(pHUKAIMM, HOMEHKJIAType W
XUMHAYECKUM  (opMyllaM HEOPraHMYeCKMX BEIIECTB PpA3JIMYHBIX  KJIAcCOB

OK 01
OK 02




(Ha3pIBaTh W COCTABIATH (POPMYJIBI XMMHUYECKHX BEIIECTB, ONPEACIATH
MPUHAIIS)KHOCTD K KJIaccy).

HcTounnku XxumMudeckoi nHGopManuu (HaydHas U yaeOHO-HaydHas JHTepaTypa,
cpezacTBa MaccoBoii nHpopmanuu, cetb MaTepHer u npyrue). [louck nndopmaryn
10 HA3BaHUSM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

Tema 3.2
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Conep:kanue y4eOHOTro MaTepuaa

12

Teopernueckoe o0yueHue

Mertamnbl. O0mue Qu3ndeckue W XUMHYECKHE CBOWCTBAa MeTaioB. CrocoOsl
MOJTy4YeHUs. 3HaYECHUE METAJJIOB U HEMETAUIOB B MPUPOJIC U KU3HEACATEIHHOCTH
YelIoOBeKa U OpraHu3MoB. Kopposust MeTayuioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannpl. OOmue ¢usnyueckue U XHUMHUYECKHE CBOWMCTBA HEMETALIOB.
Tunuunsie cBoiictBa metaiioB [V— VII rpynn. Knaccudukanus u HomeHKIaTypa
COeIMHEHUI HeMeTaioB. KpyroBopoThl OMOTEHHBIX DJIEMEHTOB B MPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BELIECTB (OKCHIOB,
TUJIPOKCUIOB, KHUCJIOT, COJied U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
MIPOCTHIX BEIIECTB, BOJOPOAHBIX COEAMHEHUMN, BBICIINX OKCUIOB U THJIPOKCH]IOB.

IIpakTnuyeckoe 3ansitue 6

CocraBieHne ypaBHEHH XUMHUYECKAX PEAKIUN C YIaCTHEM IPOCTHIX U CIOXKHBIX
HEOPraHMYECKUX BEILIECTB: OKCHIOB METaNIOB, HEMETAUIOB M aM(OTEpHBIX
3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHMH M aM(pOTEPHBIX T'MIPOKCHJIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA U
MTOJIy4YEHUE HEOPTaHUYECKHUX BELIECTB.

JlabGoparopHoe 3aHsiTHE

JlabopaTtopHas pa6ota Ne2 CBoiicTBa METaUIOB U HEMETAJIJIOB
UccnenoBanne (GU3NYECKUX M XUMHUYECKHX CBOWCTB METAJJIOB M HEMETAJUIOB.
Pemienue skcriepuMeEHTaIbHBIX 3aJa4 MO CBOMCTBAM XHWMHUYECKHM CBOMCTBAM

OK 01
OK 02




MCTAJUIOB M HCMCTAJZIOB, II0 PACIIO3HABAHUIO U TIOJYUYCHHUIO COCIUHCHHI
METAaJIJIOB 1 HEMETAJIJIOB.

3.3 [IpousBonctBo | Comep:kaHue y4eOHOT0 MaTepHuasia 4 OK 01
HEOPraHMYECKHX Teopernyeckoe odyueHne 2 OK 02
BEIIECTB. 3HaueHue M | OOIIHe MPEICTABICHUS O TMPOMBIIUICHHBIX CIIOC00ax IMOMYYEHHS XHMHUYECKHX 2
NPUMEHEHHE B OBITY M | BerecTB (Ha IpUMEPE POM3BOJICTBA AMMHUAKA, CEPHOM KUCIIOTI).
Ha MPpOU3BOACTBC UYepHast u nBerHas metanyprus. IIpakThueckoe NMpUMEHEHHE DJIEKTPOJIA3a I
MIOJIyYEHUs LIEJIOYHBIX, OBITY M Ha MPOU3BOJACTBE LIEIOYHO3EMEIbHBIX METAJJIOB
n amoMuHMsL. CTEKIJIO M CUJIMKATHAs IIPOMBILUIEHHOCTbD.
[IpoGiema 0TX010B U MOOOYHBIX TPOAYKTOB.
IpakTuyeckne 3ansaTHA Ne7 2
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPTAHUYECKOW XUMHUH B 2
pa3BUTUM MEIULIMHBI, CO3/IaHUU HOBBIX MaTepuanoB (B CTPOUTENbCTBE U JIp.
OTpaciiiX MPOMBIIIJIEHHOCTH), HOBBIX MCTOYHHUKOB 3HEPIruu (anbTepHATHBHbBIC
MCTOYHHUKHU PHEPIrUHU) B pEIICHUHM MPOoOJEeM 3KOJIOTHYECKOH, IHEPreTHUecKol M
MUIEBOM 0€30MacHOCTH.
KonTtpoubnas CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pabora 2
Hroro 3a 1 cemecTp
Y4eOHas Harpy3ka BO B3aUMO/IeHCTBUM C NpenogaBareneM— 724.
1 kypc 2 cemecTp 72
Pa3znen 4 Opranuydeckasi XumMus
Pasnen 4 CrpoeHne 1 CBOIICTBA OPraHUYeCKHX BeleCTB 28
Tema 4.1 Conep:kanue y4eOHOIro MaTepuaa 4 OK 01
Knaceupukanms, Teoperuueckoe oGyuyenue 2
CTpOCHHUEC U | [IpenMer opraHMdecKod XMMHUHM. B3auMOCBSA3bp HEOPraHMYECKUX M OPTaHUYECKUX 2
HOMCHKJIaTypa BEIIECTB. XUMHUYECKOE CTPOEHUE KaK IOPSAAOK COEAUHEHHS] aTOMOB B MOJIEKYJIE

OpraHn4YCCKUX BCUICCTB

COIVIACHO UX BAJIEHTHOCTH. (OCHOBHBIE TMOJOXEHUS TEOPUU XUMHUYECKOTO
CTpPOEHMsI OpraHuueckux coeauHeHuii A.M. bBytiepoBa. VYrieponaHblil ckener




OpPraHMYECKON MOJIeKybl. MOJIEKYNsIpHblE U CTPYKTYpHbIE (pa3BEpHYTHIE,
COKpAaIlleHHbIE) XUMHYECKHEe (OpMyIbl. 3aBUCUMOCTh CBOMCTB BEUIECTB OT
XUMHUYECKOTO CTPOEHHUs MoOjeKkyn. M3omepuss u wu3omepsl (CTPYKTypHas,
reoMeTrpuueckas (Iuc-TpaHc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[TonsiTue o ¢pyHkHOHaNbHOU rpymme. [IpuHIMIBI KTaccCu(pUKaUU OPraHUYECKUX
coelMHEHU. MexnyHapoJHas HOMEHKJIaTypa W IPUHLUIBI HOMEHKJIATYpPbI
OpPraHUYECKUX COCIMHEHUM.

IpakTnueckue 3ansaTus Ne§

HomeHnknarypa opraHM4ecKMX COEIUHEHMH OTIENIbHBIX KJIACCOB (HACHIILIEHHBIE,
HEHACBIILIEHHbIE U apOMATUYECKHUE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOIbI, adbICTUIb,
KETOHbI, KapOOHOBble KUCIOTHI M Jp.) CocTaBlieHHE IMOJHBIX U COKpAIlEHHBIX
CTPYKTYPHBIX (POpPMYJI OPraHMUECKUX BEIIECTB OT/AEIbHBIX KJIACCOB, UCIOIb3Ys UX
Ha3BaHUS 10 CHCTEMaTHYeCKOW HOMEHKIaType. Pacuersl mpocreiimielr Gpopmyibl
OpraHUYECKON MOJIEKYJIbI, UCXO/s U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COeIMHEHUI

Conep:xanue yueOHOro MaTepuaJa

14

Teopernueckoe o0yuenune

10

OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKHX COCAMHEHUW OTHAEJIbHBIX KJIAcCOB
(ocobenHocTn  KiaccHpUKAIMM W HOMEHKJIATYyphl ~ BHYTPH  KJacca;
TrOMOJIOTUYECKUN psiag U obmas Qopmyna; u3oMmepus; (QU3NUECKHE CBOWCTBA;
XUMHUYECKHE CBOICTBA; CIIOCOOBI MOIY4YEHHUS):

— MOpCACIIbHBIC YIJIEBOAOPOIbI. FopeHHe MCTaHa KaK OJHMH H3 OCHOBHBIX
HCTOYHUKOB TCIJIa B IMPOMBINIJICHHOCTH U 6BITy. CBoiicTBa IMPUPOAHBIX
YTJICBOAOPOA0B, HAXOXJICHUE B IIPUPOAC U IPUMCHCHUE AJIKAHOB,

- HelpenebHbIe U apoMaThyeckue yrieBojopobl. [lonuMepusanus sTuineHa Kak
OCHOBHOE€ HaIpaBJIEHUE €r0 MCIOJb30BaHUsA. ['opeHHe aleTuineHa Kak UCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIsi CBAPKU M PE3KH METaJLIOB;

— KHUCJIOPOJICOJIEpKAIIME COEAMHEHHUs! (CIUPTHI U TMPOCThie APUPHI, (HEHOJIHI,
aJIbJIETU/IbI U KeTOHBI, KapOOHOBBIE KHCIOTHI U UX NMPOU3BOAHbIE). [IpakTHueckoe
MIPUMEHEHHE 3TUIICHTIIUKOIS, TulepuHa, ¢enona. [Ipumenenue gpopmanbpaeruia,

OK 01
OK 02




areTanpJeruaa, YKCyCHOW KHCIOTBL. Mpblla KaK COJH BBICHIMX KapOOHOBBIX
KHCIOT. Moroniye CBOMCTBA MbBLIA,

- a3oTcoacCpKAIUE COCANMHCHHUA (aMI/IHBI 1 aMHHOKHMCJIIOTHI, 6CJ'IKI/I).

Knaccudukanus 1 0cCOOEHHOCTH OPraHUYECKUX peakiuil. PeakIMoHHbIC IIEHTPHI.
Panukanel. [lepBoHayaiibHBIC TOHATHS O THUIAX M MEXaHU3MaX OPTaHHMYECKHX
peaKkuuid.

IIpakTnyeckoe 3ansTHe 9

Pemenne LECIIOYCK HpCBpaHIeHI/Iﬁ Ha TCHCTHYCCKYIO CBA3b MCKIY KiacCaMu

OpraHu4eCKux COCIII/IHGHI/Iﬁ C COCTaBJICHHUEM Ha3BaHUI OpraHn4€CKux

CO@I[I/IHGHI/Iﬁ 10 TpHBHaHBHOﬁ 50058 MC}KIIYHapO,I[HOI‘/‘I CUCTEMaTUYECKOM

HOMCHKIJIAaTypeE. Pemenue PACUCTHBIX 3aJ1a4 10 YPABHCHUAM peaKHI/Iﬁ C ydaCTuem
OpraHn4YCCKHUX BCUICCTB.

JlaGopaTopHble 3aHsITHE

JlaGopatopHas pabota 3 [lonydyeHue 3TUICHA U U3yUCHHUE €TI0 CBOMCTB

[MTonyyeHne OSTWIIEHA W3 9STaHOJA B J1a0OpaTOpUM M HM3YyYCHHE €ro (HU3UYECKHX U
XUMHUYECKUX CBOMCTB. COCTaBlIeHHE peaklUii MPUCOEINHEHNS U OKHCIICHHUS Ha IpUMepe
aTUIIeHa. PellieHne pacueTHbIX 3a/1a4 ¢ UCIIOIb30BaHUEM TUIOTHOCTH T'a30B 10 BOJOPOLY U

BO3AYXY

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HECSATEIbHOCTH
4eJI0BEKa.
[IponsBoacTBO 1
IIPUMEHEHNE
OpPraHUYECKUX BEILECTB
B IIPOMBIILIJIEHHOCTH

Conep:xaHue y4eOHOro MaTepuaJia

Teopernueckoe o0yuenune

(o3}

buoopranunueckue coenunenus. Ilpumenenne u Ouosoruyeckas pojb YrieBOJIOB.
OxucrieHue yrieBoJ0B — HUCTOYHUK HHEPIUU JKUBBIX OpraHu3moB. OO6sacTu
MPUMEHEHUsT aMHUHOKHCIOT. [lpeBpamieHuss O€IKOB TMHIMM B OpPraHU3ME.
buonornueckne ¢yakuun OenkoB. buomormdeckue QyHkimu kupoB. Poib
OpPraHMYECKON XMMUU B pELIEHUH MTPOOJIeM MUIIeBON O€30MacHOCTH.
HyxnenHoBble KHCIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTunoB. CocraB
(IHK, PHK). Pons
AKHU3HEIEATEIbHOCTH OPraHU3MOB.

HYKJICUHOBBIX KHUCIIOT HYKJIICMHOBBIX KHUCJIOT B

HpOI/IBBOI[CTBO OpPraHNYCCKHUX BCHICCTB: MPOU3BOACTBO MCTAHOJIA, nepepa60TI<a

OK 01
OK 02
OK 07




HepTtu. llommdTHiIEeH Kak  KPYMHOTOHH@KHBIA — MPOAYKT  XUMHUYECKOTO
npousBojicTBa. [Ipumenenue stuiieHa. [Ipous3BoaCTBO U NPUMEHEHHE KaydyKa U
pe3nHbl. CUHTETUYECKHUE U HCKYCCTBEHHbBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA.
IIpakTyeckoe UCronb30BaHUE BOJIOKOH. CUHTETHUECKUE TUICHKHU: W3OJISALMS JUIs
IIPOBOJIOB, MEMOpaHbl Ul ONpPECHEHWsI BOJbl, 3allUTHbIE IUIEHKU UL
aBTOMOOWJIEH, IUIaCTBIPHU, XHMpyprudyeckue MoBsi3ku. HoBble TexHOJIOrHM
JaTbHEMIIEro  COBEpIICHCTBOBAHUS  IMOJMMEpPHBIX  MarepuanoB.  Poib
OpPTaHUYECKOM XUMHHM B PEIICHHH IMPOOJIEM >HEPreTHYECKOW Oe30MacHOCTH, B
pa3BUTHUN MEIULMHBI, CO3JJaHUM HOBBIX MaTEpHaIOB, HOBbIX HCTOYHUKOB 3HEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH SHEPTHUN).

IIpakTnueckoe 3ansaTue Ne 10 2

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHHUI IO COCTABICHHIO XUMHUYECKUX 2

peaKkuuii, OTpaKaloluX XUMUYECKYI0O aKTHBHOCTh OPTaHHMYECKHUX COCIUHEHHH B

Pa3IMYHBIX cpenax (MPUPOIHBIX, OMOTOTHUECKUX, TEXHOTCHHBIX ).
KonTpoabnas CTpyKTYypa U CBOHCTBA OPraHUYeCKHX BellecTB 2
pabora 3

Kunernyeckne H TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS 12
Pasnex 5 XMMHYECKHX peaKuuii

Coaep:xanue yueOHOro MaTepuaJa 4

Teoperuueckoe o0yuenue 2

Xumnueckue peakuuu. Kiaccudukanus XMMHYECKHX peakiuil: mo ¢$a3zoBoMy 2
Tema 5.1 cocTaBy (TOMOTEHHbIE M Te€TEPOreHHbIE), MO MCIIOJb30BAaHMIO KaTalu3aTopa
Kunernueckue (katanuTHyeckre M HekartanuTtuieckue). CKOpoCTh peakiiy, €€ 3aBUCUMOCTh OT
3aKOHOMEPHOCTH pa3NUYHBIX  (PAKTOPOB: MPUPOJBl PEArHPYIOIIUX BELIECTB, KOHIEHTPALUU
NIPpOTEKaHUs pearupyromux BemiecTB, Temneparypsl (mpaBuio Banat-T'odda), mmomamn OK 04, OK 07

XUMHUYCCKUX peaKuHﬁ

PEaKIIMOHHOW ITOBEPXHOCTH, HaJIW4Ms Karainusaropa. Poiib KaTanu3aTopoB B
MpUpOJl€ W  NPOMBIIUICHHOM  IPOU3BOJACTBE.  OHEPIrHUs  AKTUBALIMM.
AKTHUBHpOBaHHBIN KoMIuieke. KarammsaTtopel u karanu3. Ponp karamus3atopoB B
IIPUPOJIE U IIPOMBIIIEHHOM IIPOU3BOJCTBE




JlabopaTopHble 3ansiTus 4

N3ydeHne 3aBUCMMOCTH CKOPOCTH XHMHYECKOW pEAKIMH OT KOHIICHTPAIUH
pearupyroIux BeliecTB M Temmeparypbl. JlabopatopHas pabota Ha BbIOOp: 1.
JlaboparopHass pabora «OmpeneicHre 3aBUCUMOCTH CKOPOCTH pEaKIUU OT
KOHIICHTPALMU PEearnpyrommx BemecTBy. MccnenoBanne 3aBUCIMOCTH CKOPOCTH
peaknuu OT KoHIeHTpanuu. OnpenesieHue KOHCTaHThl CKOPOCTH —pPEaKIuu
rpadpuueckuM MeronoM. 2. JlaGoparopHas pabora «OmpeneiacHne 3aBUCUMOCTH
CKOPOCTH PEaKIMu OT TeMIleparypbl». lcciienoBanue 3aBHCHMOCTH CKOPOCTH
peakuuu OT TeMieparypel. Pacder sHeprum axTtuBauuM peakuuu. Pemienue
IMPAKTUKO-OPUCHTHPOBAHHBIX SaI[aHI/If/i Ha aHaJIn3 q)aKTOpOB, BIIMAIOIIINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON PEAKIUN.

Tema 5.2
TepMoauHamMuyeckue
3aKOHOMEPHOCTH
MPOTEKaAHUSA

XUMHUYCCKUX peaKI.IHfI.

PaBHOBecue
XUMHYECKUX PEAKIUI

Coaep:xanue yueOHOro MaTepuasia

Teoperuueckoe o0yueHue

N

Knaccupukanmss ~ XMMUYECKHMX ~ peaknuii: 1Mo  TemioBoMy  dddekry
(3x30Tepmuyeckue, sugorepmuueckue), no OK 02 obOparumocTtu (oOpaTumble U
HeoOpaTtumble). TeruioBele 3¢ (deKThl XUMuUYeckux peakuuil. Tepmoxumuueckue
ypaBHeHUsa. OOpaTUMOCTh peakiuid. XMMHYECKOE PAaBHOBECHE M €TI0 CMEIICHUE
MOJT IeHCTBUEM Pa3IMUYHBIX (PAKTOPOB (KOHLIEHTpPALUS pearecHTOB WU MPOAYKTOB
peakiuy, JaBjeHUE, TeMmIeparypa) JUIsl CO3/JaHUS ONTHMAJbHBIX YCIOBUH
NpOTeKaHUs XHMMHUYECKHUX IMporeccoB. [loHsTHe 00 SHTaNBIMM U SHTPOIHHU.
Oneprust ['u66ca. 3akon I'ecca u cnenctBus U3 Hero. Ponb cMerieHus: paBHOBeCHs
B TEXHOJOTMUYECKUX MPOIleccax.

IIpakTnyeckoe 3ansitue 11

[puamun Jle [atenbe. BnausiHMe pa3nuuHBIX (AKTOPOB Ha H3MEHEHHE
paBHOBECHSI XMMMUYECKHUX pPEaKIUi. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa
XUMHUYECKOrO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIICHTPALMM PEearupyrommx
BEIIECTB U MPOJYKTOB peakuuii. PacueTs! TemmoBoro ¢ ¢ekra peakuuu. Pemenue
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npumeHeHue npuHuuna Jle-Illarense
JUISL HaXOXKIEHUS HAIIPABJIEHUS CMEIICHHs PABHOBECUS XUMHUYECKOM PEaKIHUH U

OK 01
OK 02
OK 04




aHaJn3 (l)aKTOpOB, BJIMAIOIIUX Ha CMCIICHUEC XUMUYCCKOTO PAaBHOBCCHA

JIaGoparopHble 3aHATHS

JlaGopaTopHas paborta 5 M3ydyeHue BIMSHUSA Pa3IuvHBIX (AKTOPOB HA CMEIICHUE
XUMHYECKOTIO0 PaBHOBECHSI

UccnenoBanue BIMSHUS U3MEHEHUS] KOHUECHTPAIIMU BEILECTB, PEAKIMU CPEeAbl U
TeMIepaTypbl Ha CMEIIEHUE XUMHUYECKOro paBHOBecus. CpaBHEHUE MOJYYEHHBIX
pe3yJIbTaTOB C TEOPETUYECKU MPOTHO3HMPYEMBIMM Ha OCHOBE mnpuHuuna Jle
IaTense.

KonTposabsHas
padora 4

CKOpOoCTh XMMMUECKOHN peakliMi U XUMUYECKOE PaBHOBECHE

Paznea 6

JucriepcHble CHCTEMBI

10

Tema 6.1
JucniepcHbIE CHCTEMBI
1 (aKToOpbI UX
YCTOWYUBOCTH

Conep:xanue yueOHOro MaTepuasa

Teoperuueckoe o0yueHue

Jucnepcupie  cuctembl. Kommoupssle  cuctemsl.  VICTUHHBIE — PacTBOPBI.
PactBopenne kak  ¢usuko-xumuueckuii mpomecc. PactBopbl.  CriocoObl
INPUTOTOBJIEHUS PAcTBOpoB. PacTBopmMocTs. MaccoBasi 1071 pacTBOPEHHOTO
BCUICCTBA. Hpez:eano JOIMMYCTHUMBIC KOHICHTPAIUU U UX UCIIOJIBb30BAHUC B OLICHKE
sKoJIorndeckoi OezonacHoctu. Kiaccuukarms TucriepcHBIX CHCTEM IO COCTaBYy.
Crpoenne u (akTOpsl YCTOWYMBOCTH JAMCIEPCHBIX cucTeM. Pacrno3zHaBanue
UCTHHHBIX PacTBOPOB, KOJJIOWIHBIX PACTBOPOB M TI'PyOOAMCHEPCHBIX CHCTEM.
Crpoenne munesuisl. PaccenBanue cBera NMpH MPOXOXKJIEHUU CBETOBOTO ITydKa
yepe3 ONTHYECKH HEOAHOPOIHYIO cpeny (3ddexra Tunnans)

IIpakTnyeckue 3ansaTus 12

Pemenune 3amay Ha TNPUTOTOBIIEHHWE PAcTBOpOB. PemieHune  MpakTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 33/IaHUN HA AUCIIEPCHBIE CHCTEMBI, UCIIOIb3yEeMbIe
B OBITOBOM W TPOM3BOJICTBEHHOM JESITETBHOCTH 4YEJNOBEKA, C TMO3MIMN
HKOJIOTUYECKOM O€30MacHOCTH TOCIEACTBUH M I'PAaMOTHBIX peIleHuil mpobiem,
CBSI3aHHBIX C XUMHUEH.

OK 01
OK 02
OK 04
OK 07

Tema 6.2

Conep:xanue yueOHOro MaTepuaJa

OK 01




Hccnenosanue cBoicTs | JlabopaTopHble 3aHATHS 4 OK 02
AUCHEPCHBIX CUCTEM Jla6oparopnas paGora 6 IIpuroTosiaenue pacTBopoBy». [IpUrOTOBIEHHE PACTBOPOB 2 OK 04
JUISL IX WICHTUGUKALMH | 33 nappoii (MoOJsIpHOM)  KOHIEHTpauuu (C  TPAKTUKO-OPHEHTHPOBAHHBIMU OK 07

BOIIPOCaMH ), OTpeiesieHUue Cpeibl BOJAHBIX PACTBOPOB.

JlaGoparopHas pabota 7 MccnenoBanue nucnepcHbix cuctem». [Ipurorosienue u 2

M3Y4YE€HHE CBOWCTB JIMCIEPCHBIX CHUCTEM Pa3HBIX BUJOB: CYCIIEH3HH, dMYJIbCHH,

KoutouaHoro pactBopa. CpaBHEHHE CBOWCTB MCTUHHBIX U KOJUIOMJHBIX

pacTBOPOB, BBISIBIEHHUE OCHOBHBIX Pa3INuUi MEXy HUMHU.
KonTposabsHas JucniepcHble CHCTEMBI 2
pabora 5
Pasnen 7 KauecTBeHHBIE peakIMi 0OHAPYKEHUSI HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB 8

Conep:xanue yueOHOro MaTepuaJia 4

IIpakTuyeckue 3anaTus 13 2

KauecTBeHHBIE XMMHUYECKHE pEaKIMH, XapakTepHble s  OOHapy>KeHUus

HEOPraHMYeCKUX BEIIEeCTB (KaTHOHOB M aHUOHOB). CocraBieHue YypaBHEHHI

peakuuii oOHapyxeHus: KaTHoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJIIPHOM

1 MOHHOM (hopmax. Peakiiuu oOHapyKeHHsI HEOPraHUYECKUX BEILIECTB B PEAJIbHBIX

00BEKTaX OKPYKAIOIICH CPeIbI.
Tema 7.1 JlabopaTopHble 3aHATHUS 2 8§ gé
ObnapyxeHue JIaboparopHas paboTa 8 2 OK 04
HCOPraHMICCKUX OOHapyxeHue HeopraHn4eckux BeuiecTB (kaTmoHoB I-VI rpynm minmu aHMOHOB) C OK 07

KaTHOHOB M1 aHHMOHOB

UCIOJIb30BAHNEM Ka4ECTBEHHBIX aHATUTHUECKNX PEaKLIUN.

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHass paboTra «AHaTUTHYECKHE peakuuu KaTHoHOB [-VI rpymm».
[IpoBeneHne KayeCTBEHHBIX peaKlud, HCIOIb3YEMbIX JUIsI OOHApy)KEeHHUS
KaTHoHOB | rpymmel (kanus, HaTpUs, MarHus, aMMmoHus), Il rpynmnsl Ha npumepe
6apus, Il rpynnel — cBunua, IV rpynmnel — amomunus, V rpynnsl — xenesa (I u
III), VI rpynnsl — Hukens. Onucanue HAOMIOAAEMBIX SBJICHUW M COCTaBIICHHE
XUMUYECKUX PEAKLUN.




2. JlaGopaTtopHas paboTa «AHAJIMTUYCCKHE PEAKIIMU aHUOHOB». I[IpoBeneHue
KAueCTBEHHBIX PEaKIIHiA, UCTIONb3YEMBIX /Il OOHAPYKCHHSI aHHOHOB: KapOoHaTa,
docdara, cynbdara, cynshuga, HuTpaTa, xyopuaa u ap. Onrcanue HaOII01aeMbIX
SIBJICHUI U COCTABJICHUE XUMHUCCKHX PEAKIIUi.

Tema 7.2
OOHapyxeHue
OpPraHUYECKUX BEIIECTB
OTAEIBHBIX KJIACCOB C
WCTIOJIb30BaHUEM
KaK4eCTBEHHBIX
peakuu

Conep:kanue y4eOHOTro MaTepuaa

IpakTuyeckue 3ansitus 14

N

KauecTBeHHBIE ~XMMHUYECKHE pPEaKIUM, XapakTepHble i OOHapy>KeHus
OTJENbHBIX KJIaCCOB OPraHMYECKUX COEAMHEHUMN: (PEHONOB, albJErHI0B,
Kpaxmajla, YKCYyCHOM KHCJIOTBbl, aMMHOKHCIOT U Jp. JleHarypauus OeIKoB Ipu
HarpeBaHUH, IBETHble peakuuu OenkoB. CocTaBleHHE KAyeCTBEHHBIX peaKIHii
OOHapyKEHHs OPraHNYECKUX COCAMHEHUN OT/eNbHBIX KJIACCOB.

JlaGopaTopHble 3aHATUSA

JlaboparopHast padora 9 OOHapy)KeHUE OPTaHWYECKUX COCIUHEHUH OTICITBHBIX
KJIaCCOB.

JlabopaTopHas paboTta Ha BEIOOD:

1. Jlabopatopnas pabora «KadyecTBeHHbIE pEaKIMM Ha OTAEIbHBIE KJIACCHI
OpraHuyeckux BemiecTB». [IpoBeneHne KaueCTBEHHBIX pPEaKIUN, HUCMOJB3YEMBIX
JUIS  OOHApY)KEHUsT OPraHUYEeCKHX BEIIECTB pPA3JIMYHBIX KIACcCOB: (EHOJOB,
aNbJIETHJIOB, Kpaxmala, YKCYCHOM KHCIOThI, aMHHOKHUCIOT, OENIKOB U [Ip.
Onucanrie HaOMIOAaEMbIX SBIECHUI M COCTABIEHUE XMMHUYECKUX PEaKIUil H/Uin
CXeM.

2. JIaboparopnas pabota «KadecTBEHHBIN aHAIN3 OPTaHUYECKUX COCAMHEHHUH 10
(GYHKIIMOHAJIBHBIM ~ TPYIIIIaM». [IpoBenenue KAUECTBEHHBIX  PEaKIHii,
HCIIOJIB3YEMBIX JIA PAaCIIO3HABAHUSA OPraHUYCCKHUX BEHICCTB OTACIIBHBIX KJIACCOB
110 q)yHKHI/IOHaJ'H)HBIM TpynmnaM: Ha IpUMEPE aMUHOKHUCIIOT U Kap6OHOBBIX KHCIIOT,
CIUPTOB U (H)EHOJIOB, AlILJIETUIOB M KeTOHOB. OnucaHue HaOII0aeMbIX SIBICHUN U
COCTaBJICHHE XUMUYECKHUX PEAKIIHI U/UITH CXEM.

OK 01
OK 02
OK 04
OK 07

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COIePKAHUE MPUKIATHOTO MOYJIs1)

42

Pa3znen 8

Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

OK 01
OK 02




Conep:xanue yueOHOro MaTepuaJia 6 OK 04
IIpakTnyeckue 3ansaTus 15-17 6 OK 07
Dkojorupueckas 0€30MacHOCTh MOCIEACTBUI OBITOBOM © MPOU3BOJACTBEHHON 4
NEeSITeIbHOCTH YEJIOBEKAa, CBA3aHHAsI C MepepabOTKON BEIIEeCTB; MOUCK U aHalu3
Tema 8.1 Xumus B .
XUMHUYECKONH HMH(OpPMAIMM U3 DPA3JIMYHBIX HCTOYHUKOB (HAy4yHas U y4eOHO-
Obiry 1 . Hay4yHas JUTepaTypa, CpelCTBa MaccoBOM HHGpopMmanuu, ceTb WHTepHET U
HIPOMSBOCTREIHON npyrue). Keficer (¢ yderom Oymymied mnpodeCCHOHATBHOU JEsATSIBHOCTH) Ha
JeSITeNIbHOCTH
e —— aHaJM3 WH(OPMAIIUK O TIPOU3BOACTBCHHOHN JISATEIBHOCTH YEJIOBEKA, CBS3aHHOM C
nepepaboOTKOH M TIOTYYSHHEM  BEIIeCTB, a TakkKe C  IKOJOTHYECCKOU
0€30MacHOCTHIO.
3amuTa keiica: [IpencraBieHue pe3ynbTaToOB pelIEHUs KEHCOB (BBICTYIUICHHE C 2
MIPE3CHTAIINECH )
Pa3znen 9 HccaenoBanue 1 XMMUYECKNH aHAJIN3 00beKTOB OHoC(hepbl 8
Conep:xanue yueOHOro MaTepuaJa 2
JlabopaTopHble 3aHATHUS 2
JlabopaTtopHas padota 10 OcHOBBI 1a00paTOPHOIN MPAKTUKH 2
JlaGoparopHasi mocyqa M XHUMHUYECKHE peakTuBbl. (OCHOBHBIE J1a0OpaTOpPHBIE
Tema 9.1 OCHOBEI oneparuu. JlaboparopHoe obGopynoBanue. TexHuka O0€30MacCHOCTH M TpaBHIIA OK 01
nabopaTopHoii paboTsl (IoBeIeHus) B TabOpaTopuu 8§ 8421
MIPaKTUKU B Mpakrnyeckue 3ausaTus 18-20 6 OK 07
npo¢eccHOHAIBHBIX BoinonHeHue TUIMOBBIX pacdyeToB MO TEMAaTHUKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa 6
nabopaTopusix peakiu, Macca HaBeCKU, 00beM PACTBOPHUTEIIA).
OO0paboTka JaHHBIX, aHATU3 U OI[EHKA UX JTIOCTOBEPHOCTH (BBHIYHCIICHHE CPEIHErO
3HAUEHUS OKCIEPUMEHTAIBHBIX JaHHBIX, morpeurHocty). [IpencraBienue
pEe3yNbTaTOB OSKCIEpUMEHTa B pa3Nu4HON ¢opme (Tabnuua, Tpaduk, OTUET,
JIOKJIaJ], IPE3CHTAIHS ).
Conep:xaHue yueOHOr0 MaTepuasa 6 OK 01
Tema 9.2 Xumunueckuii
Teopernueckoe o0yuenmne 2 OK 02
aHanu3 Mpod BOJBI
Kriaccudukarus mpo6 BOABI 10 BHAY W Ha3HAYEHHIO, HCXO/S M3 €€ XHMHUYECKOTO 2 OK 04




cocraBa. OpraHoJIeNITHYECKUE CBOMCTBA (3amax, MNpPO3payHOCTh, LIBETHOCTb,
MYTHOCTL) BOJBbI. KI/ICJIOTHOCTB U IICSJIIOYHOCTHh BOJBI. pH CpCI[BI U METOObI €€
onpexaeneHusi. JKecTKOCTh BOJBI U METOBI ee ompeaeneHus. CymHOCTh MeTo/1a
TUTPOBAaHUS. BUIBI KECTKOCTH BOJbI (BpeMEHHass M IOCTOSHHAsA). JKecTKOCTh
BOABl KaK IPUYMHA BBINAJCHUS OCAIKOB WJIM OOPa30BaHHs COJICOTIONKCHHIHA,
HMEIONMX MECTO B ObITY M Ha mpom3BojacTBe. CocTaB coJicH, BBI3BIBAIOLINX
KECTKOCTh BOJIbl. XHMHUYECKHE IPOIECCHI, YCTPAHSIONIME >XECTKOCTh BOJIBI.
YpaBHEHHsI XUMUYECKHUX PEAKIUH, HIUTFOCTPUPYIOIINX IIPOLECCHI, IPOUCXOISIINE
[P YCTPAHEHUU YKECTKOCTU. Y CTPAHEHUE BPEMEHHON ECTKOCTU OBITOBBIMU U
XUMHAYEeCKHMHU crioco0amu. CriocoObl yCTpaHEeHUs TTOCTOSTHHON JKeCTKOCTH.

IpakTunyeckue 3ansaTus 21

CriocoObl BBIpaKEHHUS KOHLEHTPALMK PACTBOPOB: MACCOBasl JI0Jsl PACTBOPEHHOTO
BEIIECTBA, MOJSIpHAs W MOJIsUIbHAs KOHLEHTpauuu. Tutp pactBopa. Pemienue
IIPAKTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3a/laHUI Ha pacyeT KOHLIEHTpaLMii
3arpsi3HSAIONIMX BEIIECTB W HX CPaBHEHHE C MPEAENbHO JIONYCTUMBIMU
koHueHTpauusamu (I1IJ1K).

JlaGopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPoO BOJIBI.

JIaGoparopHas pabota 11 Ha BbIOOD:

1. JTaboparopHas paboTta «OurCTKa BOJBI OT 3arps3HEHUI».

Hcnonb3oBaHue MeTol0B (UIABTpOBaHUSA U aACcOpPOLUM Ul OTIEJIEHUS
3arpsi3HEHUN B HccienyemMoil mpoOe Bojbl. BpiOop Meroga OYHCTKH B
3aBHCUMOCTH OT BHIa 3arpssHeHUs. CpaBHeHUE >(PPEKTHBHOCTH pa3THIHBIX
METOZIOB OYHCTKH BOJBI B Pa3HBIX YCIOBHSX (B JTaOOpaTOpHH, B JAOMAIIHUX H
IOJIEBBIX YCIOBUSX).

2. JTaboparopHas pabota «Onpenenenne pH BoJbl U €€ KUCIIOTHOCTHY.
Omnpenenenne pH cpeasl ¢ NOMONIBIO  YHHUBEPCAIBHOTO — MHAMKATOpA.
Vcnonb3oBaHue TUTPOBaHUSA JJsl ONpeAereHUs KucIoTHOCTU. OrpeneneHue
o0111eii KUCIIOTHOCTH BOJIbI, paciyeT CBOOOAHOM KUCIOTHOCTH.

OK 07




Omnpenenenne o6meil u cBoOomHOW mienoyHocTH. CocTaBieHHE YpaBHEHHMA
peaknuii, MPOTEKAIONMX IPU ONPEACICHUN KUCIOTHOCTH/ IIEIOYHOCTH TPOO
BOJBI. YCTaHOBJIEHHE CIIOCOOOB HCIIONB30BAHMS WCCIICOBAHHBIX MPOO BOIBI B
YKU3HEIEATESIIbHOCTH YE€JIOBEKA, HA OCHOBE MOJIYYEHHBIX JAHHBIX O COCTABE.

3. JlabopatopHas pabGora «OrmpeneneHue >XECTKOCTH BOJbI W CIOCOOBI €e
YCTpPaHCHUS».

CrocoObl ycTpaHEHHUs BCEX BUAOB JKECTKOCTH B 3aBUCHMOCTU OT COCTaBa COJeH
KECTKOCTHU. PellleHne 3KCnepuMEHTAIbHOM 3a/laud Ha BBIABICHUE BPEMEHHOW W
MMOCTOSTHHOM ECTKOCTH BOJbI. OIlleHKa BEPOSITHOCTH YCTPAHEHHUS BCEX BHJIOB
YKECTKOCTH B JOMAIIIHUX YCJIOBHSIX.

Tema 9.3 Xumuueckuit
KOHTPOJIb KauecTBa
MPOJYKTOB MUTAHUS

Conep:xaHue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

KauecTBeHHBI  XMMHMYECKMH  COCTaB  NPOAYKTOB mUTaHus. BemecTsa,
banbCUPUIUPYIONINE MPOXYKTHI TUTAHUS, U BEIIECTBA, 3arPSI3HSAIONIUE TTPOTYKTHI
nutanus. OnpeneneHue 3arps3HSAIOMIUX XUMHUYECKUX BEIIECTB B MPOAYKTaX
MMUTaHUs, ONIPEAECIICHUE BEILIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB MUTAHUS.

IMpakTuyeckue 3aHATHS 22

Oprannyeckre M HEOPraHUYECKHE BEIIECTBA, BXOASIIME B COCTAaB IPOAYKTOB
nuTaHus. OnpeseneHne cocTaBa 0to]1 Ha Co/iepyKaHNe MaKpo U MHUKPOAJIEMEHTOB.
N3yuenune mnpemioKEeHHBIX MpenojaBareiaeM O]l Ha MpeaMeT XUMHUYECKOTro
COCTaBa, ONPEAEIICHHUE JI0JIEU OT CYyTOYHOW HOPMBI MAKPO U MUKPOIJIEMEHTOB B
yKa3aHHOM OJTtoJ1e.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX 3aJad II0 Ky.HPIHElpHOfI TEMATUKE
PAa3IUMYHBIX TUIIOB.

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOT'O COCTaBa MPOAYKTOB MUTaHMUS.

JIaGoparopHas paboTa 12 Ha BbIOOD:

1. JJaboparopHnast pabota «O0HapyKEHUE HUTPATOB B IPOTYKTAX MTUTAHUD).
HccnenoBanre MarepwaaoB TOJTYKOJIMYECTBEHHBIM METOJIOM  OMpPEIeTICHHS
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HUTPATOB C WUCMOJb30BaHUEM JU(EeHUIAMHHA (KOPHEIUIOABI OBOIICH, JIUCThS H
KOYepbDKKA KAIyCThI, TUIOABI PPYKTOB). AHAJIU3 YPOBHS 3arps3HEHUS] HUTPATaMu
10 MTHTEHCUBHOCTH OKPAIIMBAHUS ITPOAYKTOB PEAKIIUU.

2. JlaboparopHas pabota «lccienoBanue MNPOAYKTOB IUTAaHUS Ha HaJIU4Ke
YIJIEBOJOBY.

HccnegoBanue MOJIOYHBIX NPOAYKTOB Ha Hanuuue Kpaxmana. MccinenoBanue
MIPOYKTOB Ha HAJIMYHE IITHOKO3BI

Tema 9.4 XuMuyecKkuit
aHaJIn3 Mpo0 MOYBbI

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqe}me

Krnaccudukanus noys mo BUAY U Ha3HAYEHHIO, HCXOAS M3 XMMHUYECKOTO COCTaBa.
Wnentudukanus npoObl TMOYBBI 1O €€ XUMHYECKOMY COCTaBY, OIHCaHHE
BO3MO)KHOCTEH €€ PUMEHEHHUSL.

TpeGoBanust K KauecTBY IIOYBBI  PA3JIMYHOTO HaszHaueHus. Omnucanue
0COOEHHOCTEH HCIOJB30BAaHHMS II0YB B 3aBHCUMOCTH OT THIIOB, CIIOCOOBI
yIydllleHusl KadecTBa IOYB B 3aBUCUMOCTM OT Ha3HaueHus. OOsactu
WCTIOJIb30BAHUSl OPTaHMYECKUX YAOOPEHUH B 3aBHCHMOCTH OT KadeCTBEHHOTO
coctaBa. OnricaHue OpraHMYECKUX yJOOpEeHUH M UX MPUMEHEHHE B 3aBUCHMOCTH
OT COCTaBa MOYBHI U €€ PA3HOBUHOCTH.

IIpakTnuyeckue 3anaTHA 23

Obnactu Ha3HaueHHMs] (TPUMEHEHHUs) TIIOYBBI, HCXOAS U3 KAaueCTBEHHOTO H
KOJIMYECTBEHHOT'0 COCTaBa. AHaJIN3 HOPMAaTUBHOW JJOKYMEHTAIUH.

Ponp HeopraHuueckux BEIIECTB B KAadeCTBE MUHEPAIbHBIX yIOOpEHMI,
yinydmuTeneid mouBbl. CocTaB MHMHEpAIbHBIX YAOOpPEHUH M UX NPUMEHEHHE B
3aBHCHMOCTH OT COCTaBa IIOYBBI M €€ PAa3sHOBUAHOCTH. B3aMMOCBsA3b cocCTaBa
ynoOpeHui 1 UX BIMSHUS Ha BET€TaTHBHbBIE CBOMCTBA U MJIOIOHOIIEHUE PACTEHHIA.

JlabopaTopHble 3aHATHSA

HccnenoBanre XMMUYECKOT'O COCTaBa MPOO MOYBBI.
JlabopaTtopHas pabota 13 Ha BEIOOD:
1. JIaGoparopHas pabota «OOHapyeHHUE HEOPraHUUYECKUX TPUMEcel B IPoOax».
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[TpuroroBneHnre mpoObl MOYBHI JUIS HCCIEAOBAHHS KHCIOTHOCTH/IEIOYHOCTH,
HEOPraHUYECKUX 3arpsA3HCHUI.

Obnapyxxenue xjopua- H cyiabpaT-uoHOB B mpobe mnouBbl. CocTaBieHue
ypaBHEHHMI peakiuii oOHapyxkeHus. CpaBHEHHE IOJIYYEHHBIX I[OKa3aTeJe C
HOPMAaTUBHBIMH (CIIPABOYHBIMU ) 3HAUECHUSMHU.

2. JlabopatopHass pabota «Omnpenenenne pH BOJHOW BBITSDKKH IIOYBBI, €€

KUCJIOTHOCTH Y LIETOYHOCTH.
HccnemoBanne BOTHBIX BBHITSDKEK OOpPAa3lOB TOTOBBIX IMOYBEHHBIX CMecCe (Iis
pasHbIX TUNOB pactenuil). Omnpenenenue pH NOUBBI €  UCMOJIIB30BAaHUEM
uHauKaTopoB. OIleHKa THUIIOB MTOYB B IIPE/ICTABIEHHBIX 00pa3iax

(cHIIbHOKHMCIIAS, KHCITast, CITA00KUCIIast, HeWTpaibHasl, IIeI0YHast).

Tema 9.5
HccnenoBanue
00BEKTOB OHOCPEPDI

Coaep:xanue yueOHOro MaTepuaJia 10
Teopernueckoe odyuenue 2
Y4eOHO-HCCIIeIOBATEILCKUIT  MMPOGKT B OOJACTH  HCCIICNOBAaHUS  OOBEKTOB 2
omoctepsl. O030p TeM y4eOHO-HCCIEAOBATEIBCKUX IPOCKTOB. AJTOPHUTM
BBINIOJIHEHUS NpoekTa. Onpenenenre npodiaemMbl uccieqoBanus. MeTopl moucka,
aHayM3a 1 00paboTKK MHPOPMAIIMHU O IPOEKTE B PA3IIUYHBIX HCTOYHHUKAX.

IIpakTnueckue 3ansaTus 24 4
O0ocHOBaHME aKTyaJdbHOCTH BbIOpaHHOM Tembl. BbIiBIeHHE mnpoGIIEMBI 2
uccnenaoBanusi. Beioop 00beKTOB 1 MeTOA0B HccaenoBanus. [loctaHoBka 1ieneit u

3amad uccrnenoBanus. OmpeneneHue mNpoaykTa uccienoBanus. OmnpeneneHue

JTAIOB M COCTABJICHHUE TIaHA UCCIICTOBAHMS.

3ammuTa mnpoekrta: [lpeacraBieHne pe3ynbTaTOB  BBINIOJHEHUS — yueOHO- 2
HCCIIEI0BATEIBCKUX MTPOEKTOB (BBICTYIUIEHUE C TIPE3CHTAIHEH ).

JlaGopaTopHble 3ansaTus 14-15 4
HccnenoBanne MNpeniokKEHHOTO O0bEKTa Ha KHUCIOTHOCTb, IIEJIOYHOCTH, 4

XUMUYECKAM COCTaB (3arps3HUTENM, MaKpo- W MHKpodyieMeHThl). O6paboTka
pe3yabpTaToB uccaenoBanus. OneHKa KadecTBa UCCIEAYeMOTO 00BhEKTa, UCXOMS H3
pe3yabTaTOB XUMHUECKOTO aHATN3a.
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IIpoMe:xxyTouHasi aTTecTallUs MO TUCHHUILIMHE (IK3AMEH)

2 cemecTp

Hroro:

O0Bem oOpa3zoBaTeJIbHOM POrpamMmsbl -144 4

Y4yeOHasi HAarpy3Ka BO B3aUMOAEHCTBUM ¢ npenogaBarejieM— 144 4.
B TOM 4HcJje

Teoperudeckoe o0yuenue — 50 4.

JlaGoparopubix 3ansaTui — 304.

IIpakTnyecknx 3aHATH — 52 4.

Koncyabranum — 1 4.

CamocrosiTesibHas padoTa —.

IIpome:xxyTounasi arrectanusi B ¢popme 3x3amena - 11 4.




3 YCJOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI

3.1. lnsa peanu3auuu NporpaMmbl y4eOHO# THCHMIVIMHBI T0JKHbI ObITH MPe1yCMOTPEHbI
cjefylolIUe crenuaabHble MOMeIleHus :

Kabunet «Xumumn», OCHaIIeHHBI 000pyIOBaHUEM:
PaGouee mecto npernonasarens;

[Tocagounbie MecTa MO KOJIMYECTBY O0YUAIOIIUXCS;
Jlocka knaccHas;

[kad st peakTUBOB;

[lIxad BBITKHOM;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XuMmuyeckas nocyna;

PeakTuBBI U IEeKapCTBEHHBIE CPEJICTBA;

Amnmaparypa, TpUOOpPBI: KalbKYJISITOPHI, BEChl, PAa3HOBECHI, JUCTHIUIATOP, IUIUTKA
JIIEKTpUYECKas, OaHs BOJASHAS, CIHPTOMETPBL, TEPMOMETPHl XWUMHYECKHE, MHUKPOCKOI
OHOJOTUYECKHI1, apeoMeTp;

10. Texuudeckue cpeacrtBa OOydYCHHs: KOMITBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHBIM
obecrieueHreM, MyJIbTUMEINITHAS YCTAHOBKA.

CoNoOA~WNE

3.2. UndopmannonHoe odecriedeHne peaau3anu NporpaMmmbl

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. I'abpuensu O. C. u ap. Xumus 1 npodeccuii U CHerHalbHOCTeH €CTECTBEHHOHAYYHOTO
npoduns: yueonuk s CIIO. - M., 2018

2. TI'abpuensn O. C. u ap. Xumus ans npodeccuii U CHerualbHOCTeH eCTECTBEHHOHAYYHOTO
npodws: [Ipaktukym: yue6. mocodue mns CIIO. - M, 2016

3.2.2. OCHOBHBIE 3JICKTPOHHbIE U31AHUA

1. Xumus: yueOHUK i cpeaHero npodeccuonansHoro oopasosanus / FO. A. Jlebenes, I'. H.
®anees, A. M. T'ony6es, B. H. IllanmoBan; nmox obmieit penakuueit I'. H. ®daneeBa. — 2-e u3g.,
nepepad. u gomn. — MockBa: M3gatensctBo FOpaiit, 2022. — 431 ¢. — (IIpodeccuonanbpHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr: anexkrponHslii / ObOpa3oBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/491035

2. AudunorenoBa, 1. B. Xumus: y4eOHUK W TPAKTHKYM JUIS CpEAHEr0 Mpo¢eCCHOHATBHOTO
obpazosanus / U. B. Audunorenosa, A. B. baokos, B. A. [TonikoB. — 2-e u3/1., UCHIp. U JOIL. —
MockBa: U3nparensctBo FOpaiit, 2021. — 291 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-11719-6. — Texct: anextpoHHbIi // OOpa3oBarenbHas riardgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471677

3.2.3. lonoTHUTEIbHbI€ HCTOYHHKHU

1. 3aitues, O. C. Xumus. JlabopaTtopHblif MPakTUKyM U COOpHUK 3ajau: yuyeOHOe mocobue ais
cpennero npodeccruonansHoro oopazosanus / O. C. 3aiineB. — Mocka: M3marensctBo FOpaiir,
2020. — 202 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-8746-1. — TexkcrT:
sanextpounsiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452597

2. AnekcanapoBa, O. A. XuMus HEMETAJIOB: YYE€OHMK M TMPAKTHUKYM JJs CpEIHEro
npodeccuoHaTbHOTO 00pa3oBanus / D. A. Anekcanaposa, 1. . Cunoposa. — 3-e u3., ucnp. u
nor. — Mocksa: U3narensctBo FOpaiit, 2020. — 358 ¢. — (IIpodeccrnonansHoe 0OpazoBaHue).
— ISBN 24 978-5-534-00704-6. — Texkcrt: snextponnbid // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonosna, I'. I'. Xumust: yaeOnoe nocodue / I'. I'. JleonoBa. — Cankr-IletepOypr: Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3977-5. — Tekct: snekTpoHHbId // JlaHb: 31IEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/125726

4. YepuukoBa, H. 0. Xumusa B noctynHom uznoxeHuu: yueOHoe mocobue mis cro / H. HO.
YepuukoBa. — 2-¢ usm., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-



https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726

8114- 9500-9. — Tekcr: 3nekTpoHHbIH // JlaHb: 3neKTpoHHO-0MOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/195532

5. O0mas u HeopraHuveckas XuMus Jis (HapMaleBTOB: YYEOHHK U MPAKTHKYM I CPEIHETO
npodeccuonaibHOro oopazopanus / B. B. HerpeGenkuii [u np.]; mox obmei pexaknuei M. 1O.
benaBuna, B. II. CepreeBoii. — Mocka: W3narenscrBo IOpaiir, 2019. — 357 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02877-5. — TekcT: 35eKTpOHHBIN //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/433401

6. Xaxanuna, T.H. Oprannyeckas Xxumus: yaeOHoe mocodue st cpeaHero npoheccuoHaaIbHOTO
obpazoBanus / T. . Xaxanuna, H. I'. OcunenxoBa. — Mocksa: U3narensctBo FOpaiit, 2020. —
396 c. — (Ilpodeccuonanbroe oOpazoanue). — ISBN 978-5-534-00948-4. — Tekcr:
anextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. I'abpuensu O. C., JIpicoBa I'. I'. Xumus: kaura Ij1s mpenogaBarelis: yued. MEeTo. ocooue.
M., 2016. 275c.

8. T'abpuensn O.C. Xumusa: TecThl, 3agaud U ynpaxkHeHus: yue6. [locobue mis crya.
yupexaenuit cpen. npod. oopazosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 5-e u3n., crep. —
M.: U3narenbckuii eHTp «Akagemusi» , 2017. —336 c.

9. I'abpuensa O. C., OctpoymoB U. I'., Cnaakos C. A., lopodee H. M. Xumus: mpakTukym:
yue6. [Tocobue mist ctyn. yupexaeHuid cpen. npod. odpazosanus; noxa pen. O. C. I'abpuensna.
— 5-e u3n., crep. — M.: U3natenbckuil neHTp «Axagemus» , 2018. —272 c.

10. Bukunenus (caiit)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuk (caiitr) URL: www.xumuk.ru

12. bubnuoteka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html 28

3.3 IlepeyeHbr mNpPOrpaMMHOro oodecrneyeHusi, NPOPecCHOHAIBHBIX 0a3 JaHHBIX,

HH(OPMAIMOHHBIX CIPAaBOYHBIX CHCTEM pecypcoB HH(OPMALIHOHHO-
TeJeKOMMYHUKAIMOHHOH ceTH «WHTepHeT», HEOOXOAMMBIX /JIA OCBOEHHMS Y4eOHOro
npeamera

CoBpemennble npodeccronaabHbie 6a3bl qaHHbIX (CITB/):

Ne HaunmeHoBaHue

O6pazoBarenbhas mmatdopma FOPAUT (DmektpoHHas oOpasoBaTenbHas CHCTEMA)
1 |dorosop Ne 726-21 ot 01.06.2021r

OnexkTpoHHble yueOHble u3ganuss OOO «PocyuebHux» («podan-«Benrana-I'pad»)
2 |dorosop Ne UI1-4/426-21 ot 02.04.2021 r.

JnekTpoHHble yuyeOHble M3manus AO «U3garensctBo «lIpocBemienue» Jloroop Ne
3 [1432-21 ot 08.11.2021r.;

JnexkTpoHHas OubnanoreuHas cucreMa «PROFo6pazoBanue» Jlorosop Ne 7980/21/904-
4 210t106.07.2021 r,;

JnekTpoHHas Oubimoreunas cucrema «M3marensctBo Jlans» Jlorosop Ne 914-21 o
5 107.07.2021 r.;

JnexkrpoHHas 6ubanoteunas cucrema «9bC JIAHb» lorosop Ne 915-21 ot 07.07.2021
6 r;

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEFHOMN
JNCHUIIVINHBI

KoHTponb U oOIeHKa pe3ynpTaToB OOy4YEHMs OCYIIECTBISIETCS MpernojaBaTelieM B Ipoliecce
MPOBEJCHUS MPAKTUUYECKUX 3aHATHM M 1a00paTOpHBIX pabOT, TECTHUPOBAHHS, a TaKkKe
BBIMOJIHEHUST  OOYYAlOIMMHCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TPOEKTOB, HCCIEIOBaHUM.
Pesynbrarel 00ydeHHs] ONpenessioT, uYTo oOydamomuecs MAOKHBI 3HATh, IMOHUMATh U
JEMOHCTPUPOBATH M0 3aBEPIICHUN N3YUEHUS JUCIIUILINHBL.


https://e.lanbook.com/book/195532
https://urait.ru/bcode/433401
https://urait.ru/bcode/449689

Pe3yabTaTnl 00y4eHus

Kpurepum ouenku

MeToabI OLIEeHKH

3uanus:

OCHOBHEIC IIOHSTHS 1 3aKOHBI XUMHH;
MIepUOUYECKU I 3aKOH u
MEPUOIUYECKYI0 CUCTEMY XUMUUYECKHUX
3JIEMEHTOB J.N. Menpeneena,
3aKOHOMEPHOCTHU H3MCHCHUS
XHUMHUYECKHX CBOMCTB 2JIEMEHTOB U HX
COCIMHEHUH 10 NIEPUOJaM U I'PYIIIIAM;
00IIyI0 XapaKTePUCTUKY XUMHUYECKHX
3JIEMCHTOB B CBS3M C UX ITOJ0KCHUCM
B IEPUOJIMNYECKON CUCTEME;

(GOpMBI CYIIECTBOBAHUS XHUMHYECKUX
3JIEMCHTOB, COBpPEMEHHBIE
MIPEACTABJICHHS O CTPOCHHH aTOMOB;
THIIBI U CBOMCTBA XMMHYCCKUX CBS3CH
(xoBasieHTHAas, MOHHAS!, BOJIOPO/IHASA);
XapaKTepHbIE XUMHYECKHE CBONCTBa
HEOPTraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB;
OKHCJINTECIILHO-BOCCTAHOBUTEIILHBIC
peaKIMK, peaKIIMi HOHHOTO 0OMEHa,
JUCCOITUAIUS DJIEKTPOJIMTOB B BOJHBIX
pacTBOpax, CHJIbHBIE U  Clla0bie
AJIEKTPOJIUTHI;

TUAPOIIU3 COJIEH;

peakiuu UJeHTU(DUKAITIT
HEOPraHWYECKUX COEAUHEHUH, B TOM
YHUCJE, WCIONb3YEMBIX B KauecTBE
JIEKAPCTBEHHBIX CPEJICTB

- 0OBACHAET OCHOBHBIC
MOHSATUS U TEOPUU XUMUU;

- n3naraet (U3NIECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEpa
TPYIIIBI U TIeproa, OOBICHIET
MIPUYUHBI MEPUOIUYECKOTO
H3MEHCHUSA CBOICTB
XHMUYECKHUX DJICMCHTOB;

- TaeT OOIIYI0 XapaKTePUCTUKY
XHMUYECKHUX 3JIEMEHTOB II0 €T0
MOJIO)KEHUIO B MEPUOIUYECKON
CHCTEMC;

- OOBSCHSICT €IUHYI0 MPUPOAY
XUMHUYECKHUX CBSI3EH;

- aHAJIU3UPYET CBOMCTBA
HEOPraHUYeCKHX BEIIEeCTB Ha
OCHOBE 3HAHUHM O XMMHYECKOM
COCTaBe;

- BbIpaxkaer cymHocTte OBP,
WCIIONB3YeT METOJ  HMOHHO-
3JEKTPOHHBIX MOJYpEaKIUM;

- UCIIOJIb3YET ITOHSTHE
CUJIBHBIM, CIIA0BIM DJICKTPOIHUT
MPU  COCTABJICHUU  PEAKIHH
HOHHOTO 0OMEHA;

- TPOTHO3UPYET  XapakTep
Cpenbl pacTBOpa CoJied MO MX
(opmyure;

- HCHOJB3yeT KauyeCTBEHHbIE
peakuuu s UACHTU(UKAITTT
HEOPraHUYECKNX COCAMHEHUI

Tekymuii KOHTPOJIb
0 KaXJI0U TEME:

- YCTHBIU OIPOC;

- MUCbMEHHBIN
OIpoc;

- penieHue
CUTYaLIMOHHBIX
3az1ad.

[Ipomexyrounas
aTTecTanus
MIPOBOAUTCS B
dbopme FK3aMeHa.
DK3aMeH BKJIIOYAET
B ce0d KOHTpPOJIb
YCBOCHHS
TEOPETUIECKOTO
Marepuaa;
KOHTPOJIb YCBOCHHS
MPAKTUICCKIX
YMEHUH.

Ymenua:

- IPUMEHSATH OCHOBHBIE 3aKOHBI XUMHUH
Il pemieHuss 3amad B o0yiacTu
npodeccCHoHaNBHOM NesTeNbHOCTH;

- COCTaBIIAITb YPaBHEHHs PpEaKIUN:
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHEIE,
peaKIy HOHHOTO OOMEHa;

- IPOBOJIUTH PACUYETHI 10 XUMUIECKUM
dbopmysamM U ypaBHEHHSIM PEAKIUH;

- TMPOBOJUTH KAYECTBEHHBIC PEAKIIUU
Ha HEOPTaHWYECKUE BEIIECTBA W HOHBI,
OTNIENbHBIE  KJIACChl  OPTraHUYECKHX
COCIMHEHMH;

- WCIIOJIb30BaTh n1abopaTopHyIO
nocyay u 00opy10BaHHe;

- TMIPUMEHSTH MpaBUJIa OXPaHbl TPY/a,
TEXHUKHU 0e30macHOCTH u
MIPOTUBOMOXKAPHOI 06€30MacHOCTH

- COCTaBIsieT  ypaBHEHUs
peakuuii;

- TPOBOAMT
dopmynamMm  u
peakuuii;

- paboTaer C peakTHUBaMH,
coOmoiass TIpaBUiIa TEXHUKH
0€30MaCHOCTH, MIPOBOJIUT
KayeCTBEHHBIE pEakIuu Ha
HEOPraHNYEeCKue BeIeCTBA;

- pemraeT THUIOBBIC 3a/la4d Ha
BBIUMCIIEHUE  KOHLIEHTpAIUH
BEIIIECTBA;

- 000CHOBAaHHO, YETKO U MOJHO
JIaeT OTBETHI HA BOIPOCHI;

- coOJII0JIaeT MpaBUiIa OXPaHbI
TpyZa, TEXHUKH O€3011aCHOCTH
U IIPOTUBOIIOKAPHOU

pacdeTsl 1O
YPaBHEHUSAM

- AKCIIEPTHOE
HaOJro/1eHue 3a
XOJIOM BBITIOJTHEHUS
[IPaKTUYECKON
paboTHI;

- OLICHKA
pe3yNbTaToB
BBITTOJTHEHHS u
odopmITeHUS
[IPaKTUYECKON
paboTsl

2 B X0A€ OLUCHUBAHUS MOT'YT OBITH YYTCHBI IMYHOCTHBIC PE3YJIbTATHI.




0€e301macHOCTH,
Ccu3

MIPUMEHSIET




JIucT nomoJiHeHH ¥ M3MEeHEeHu

[Tpunaraemsrii k Paboueit
nporpamMMe y4eOHoi
JUCIUTIAHBI
JNOKYMEHT, COAEPKALLUN
TEKCT OOHOBJICHUS

Pemenue xadenpsl

[Hara

[ [poTokon Ne

TToamuce
3aBEAYIOIIETO
kadeapoit

N.0. ®amnnus
3aBEAYIOIIETO
kadeapoi

[ [punoxxenue Ne 1

[ [punoxxenue No 2

[ [punoxxenue Ne 3

[ [punoxxenue Ne 4

[ Tprtoxenue Ne 5




