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

1.1 ObaacTe npuMeHeHHus1 pado4eil NPOrpaMMbl
O6meo0Opa3oBaTenbHas JTUCIUIINHA «XUMHUSD ABIIAETCS 00s13aTeNbHOM 4acThIO
o0mreo0pa3oBaTeapHOrO IMKIa oOpa3oBarenbHOU mporpammbl B cootBercTBru ¢ @I'OC CIIO mo
crenanbHOCTH 38.02.01 DKOHOMEKA U OYXTaNTEPCKUM y4eT (110 OTPaciisim).
1.2  MecTo TUCHUILTHHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMbl
VYueOHast aucHUIUIMHA «XUMHS»  SBISETCS yuyeOHBIM MmpeAMeToM mnpoduis oO0ydyeHHUs
o0menpodeCcCHOHaTBHOTO IUKJIA OCHOBHOW 00pa30BaTeIbHON MporpamMmbl B cOOTBETCTBIH ¢ PI'OC
no crnenuainbHOcTH 38.02.01 DxoHOMHKA M OYXTaJTepCKuil yder (10 0TPac/siM), pealin3yeMou ¢
Y4€TOM €CTeCTBEHHO-HAay4YHOT0 MpOouJIs MOIy4aeMoro npohecCuoHaIbHOro 00pa30BaHusl.
TpynoeMKOCTh AUCIHUTIINHBI « XUMUSD) COCTABIISIET 72 Yaca.
[TpuxnanHoil MOAYNb BKIIIOYAET JBa pa3/ena.
1.3  eau u 3a7a4u JUCHHUILUIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOECHHS THCIUIIHHBI
dopmMupoBaHUe y CTYACHTOB XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYUHOM KapTUHBI MUPA KaK
OCHOBBI TNPUHATUS PEIICHUN B JKU3HEHHBIX W TMPOU3BOJCTBEHHBIX CHUTYaIlUsAX, OTBETCTBEHHOTO
MOBE/ICHHUS B IPUPOJIHOI cpejie.
3ajaun JUCHUTIINHBI:
1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEN MPOTEKAHNS XUMHUECKUX TPOIIECCOB U SIBICHUI B
OKpYKarollle cpefe, LEIO0CTHOM HAYyYHOM KAapTHHBI MHUpPA, B3aUMOCBSI3M UM B3aMMO3aBUCHMOCTH
€CTECTBCHHBIX HaYK;
2) pa3BUTh YMEHUS MPOBOAHUTH PACUCTHl IO XUMUYCCKUM (HOPMYJIaM M YPaBHEHHUSAM XHUMHUYSCKUX
peaxiui, MIaHuPOBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKUX SKCIIEPUMEHTOB;
3) chopmupoBaTh HABBIKM IPOBEICHUS XHUMHYECKHX OKCIICPUMCHTAIBHBIX HWCCICIOBAHUHA C
coOroIcHIEM MPaBUII 0€30MaCHOT0 OOpAIIEHUS C BEIIECTBAMU U TaOOPATOPHBIM 000PYI0BAHUEM;
4) pa3BUTh yMEHHS aHAJIU3UPOBATh, OIICHUBATh, MPOBEPSATh HA JOCTOBEPHOCTH M 0000IIATH
UH(pOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOYHUKOB;
5) copMupoBaTh yMEHHUS TPOTHO3UPOBATH TMOCIEICTBUS CBOECH IEATEILHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTH)KEHUH XUMHYCCKOW HAYKH M TEXHOJOTHH IS
pa3BUTHUS COLIMATBLHON U TIPOU3BOJICTBEHHOH cdep.
JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TMpeaAMeTa «XHUMHUS» OTPaKaroT COPMHUPOBAHHOCTDH OIIBITA
MO3HABATENIbHON M MPAKTUYECKOW JEATENbHOCTH OO0y4arommxcs B TMpoIecce pealu3aluu
00pa3zoBaTenbHON JESTETPHOCTH, B TOM YHCIIEC B YACTH:
1. I'pasx1aHCKOTO BOCTIMTAHMUS:
- OCO3HaHUS 00YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sS3aHHOCTEH, YBAKEHUSI K 3aKOHY
Y TIPaBONOPAJIKY;
- PEJICTABJICHUS O COIMATBHBIX HOPMaX M MPaBWJIAX MEXITMYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTUBE;
- TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ASSITENLHOCTU MPU CO3JaHUH YUYeOHBIX TPOEKTOB, PEIICHUU
y4eOHBIX M MTO3HABATEIHHBIX 33]1a4, BRIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTH TOHMMATh M MPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI APYTUX MPHU
aHaJIN3€ Pa3TUYHBIX BUJIOB yUEOHOU IeATETbHOCTH;
2. ITaTpuoTHYECKOTr0 BOCIIUTAHUS:
- IICHHOCTHOT'O OTHOIICHUS K UICTOPUIECKOMY M HAYYHOMY HACJIEANIO OTCUECTBEHHOW XUMHUH,
- YBaXXCHHS K MPOIECCY TBOPUECTBA B OOJNACTH TEOPHH M MPAKTUYECKOTO MPUIOKECHHUS XUMUH,
OCO3HAHUs TOTO, YTO JaHHBIE HAyKH €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJCHUMN, KPOIOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;
- UHTEpeca W TO3HABaTEIbHBIX MOTHBOB B IMOJIYYCHUH U TOCIEAYIOIIEM aHaau3e WHMOpMaIuu o
MEPEOBbIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;
3. JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMS:
- HDaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJACHUS;



- CHOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKUMU SBIICHUSMHU, U TPUHUMATH
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOUX TOBAPHILEH C MO3ULIMI HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4. ®opMUPOBAHUS KYJIBTYPHI 3[10POBbSI:

- IOHUMAaHMsI LIEGHHOCTEH 3I0pOBOro U 0€30MacHOro oopasa KU3HH;

- HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY M MCHXHYECKOMY
3J10POBBIO;

- coOuroieHus paBmwiI 0€30MaCHOTO OOpAIeHHsI ¢ BEIIeCTBAMU B OBITY, TIOBCEIHEBHOMN KHU3HU, B
TPYZIOBOH JESTEIBHOCTH;

- TIOHMMAaHUS [[EHHOCTU MPAaBUJ WHIUBUAYATHHOTO U KOJUICKTUBHOTO OE€30MAacHOTO MOBEICHUS B
CUTyalUsAX, YrPOXKAIOIIKUX 3J0POBBI0 M KU3HU JIFOJIEH; OCO3HAHMS IOCIEICTBUM M HENPUATHUS
BPE/IHBIX MPUBBIYEK (YIOTPEOJICHHUS AIKOTOJIsl, HAPKOTUKOB, KypeHHs);

5. TpynoBoro BociuraHus:

- KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIBCKON IEATEIHHOCTH, OOIIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

- YCTaHOBKH Ha aKTMBHOE€ yYaCTHE B PEIICHUU MPAKTUYECKUX 3aJ]1a4 COLIMAIbHON HAIIPaBJIEHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

- UHTEpeca K MPAKTUYECKOMY H3YyUCHHUIO0 MPOo(eccuil pa3IuvHOro poja, B TOM YHUCIIC Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

- YBOXEHUA K TPYLY, JIIOJAM TPYJa U PE3YIbTAaTaM TPYJAOBOM AEATEIBHOCTH;

- TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HMHIMBHUIYaJbHOW TpPaeKTOpUM OOpa3oBaHMs, OymyIlei
npodeccuu W peanu3alii COOCTBCHHBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6. DKOJIOTUYECKOT0 BOCIIUTAHMUSL:

- DKOJIOTUYECKHU 11eJIeCO00PA3HOT0 OTHOIIEHHS K PUPO/JIE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HH Ha
3emie;

- TOHMMaHMs TJIOOATBHOTO XapakTepa OJKOJOTHYECKUX MpoOsieM, BIMSHHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

- OCO3HAaHMSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKCHHH XUMHUU [JIsl pEHICHHs] BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMUS;

- aKTUBHOTO HENPUATHS ACHUCTBUM, NPUHOCALIMX BPEI OKPYXKAIOLIEH IPUPOJHON cpelle, YMEHHUs
MIPOTHO3UPOBATH HEOIATOMPUATHBIE YKOJIOTUUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
peaoTBpaliaTh ux;

- HAUIMYHS Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPBI, OMBITA JEATEIIbHOCTH
DKOJIOTMYECKOW  HAIIPABJIICHHOCTH, YMEHMS pPYKOBOJCTBOBAaTbCA HMMHU B  I03HABATEIbHOM,
KOMMYHUKATUBHON M COLMAJILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHsI aKTUBHO MPOTUBOCTOSTH
uzeosioruu xemohoouu;

7. LleHHOCTH Hay4YHOTO ITO3HAHMUSL:

- MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MIPaKTUKH;

- MIOHUMAaHUS CHENU(PUKNA XUMHUH KaK HaAyKH, OCO3HaHUs €€ poiu B (HOPMHUPOBAHHUH PALMOHAIEHOTO
HAyYHOT'O MBIIIJICHUS, CO3/ITAHUH IIETOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €TUHCTBE
MPHUPOJIBI U YEIIOBEKA, B O3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEHN U peleHuu mpobdIeM cOXpaHEHHUS
MIPUPOAHOTO PAaBHOBECHS,

- yOexxn€HHOCTHM B 0CO0OW 3HAYMMOCTH XHMHH JJIi COBPEMEHHOM UMBUIM3AlUU: B €&
TYMaHHUCTUYECKOW HANpaBiICHHOCTH WU BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIBTYpPBI, B PEIICHUH TIOOANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UEIOBEUYECTBA - CHIPHEBOMU,
HYHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

- €CTECTBEHHO-HAYYHOU IPAMOTHOCTH: IOHUMAHUS CYIIIHOCTH METO/0B IMO3HAHUS, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh IMOTyYaeMbIe 3HAHUS JIJIS aHAIHU3a U O0BICHEHUS



SIBIICHUH OKPYKAIOIIETO MHUPA U MPOUCXOSIINX B HEM U3MEHEHHI;, YMEHUS JIeIaTh 000CHOBaHHbBIE
3aKIJIIOUEHUS] HA OCHOBE HAyYHBIX (PAKTOB U UMEIOUINXCS JAHHBIX C LIETBI0 OTyYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XMUMHMUYECKHWE 3HAHUA JUIS pelieHus npolieM B
peaNbHBIX KUZHEHHBIX CUTYAIUSX;

- HHTEepeca K MO3HAHUIO0, UCCIIEA0BATEIbCKON IeATEIbHOCTH;

- TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHHIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

- IHTEpeca K 0COOCHHOCTSIM TPYy/a B Pa3IMdHbIX chepax mpodhecCHOHATBLHON JesSTeIIbHOCTH.
MertanpeaMeTHble pe3yJabTaTbl OCBOCHUS Y4eOHOTo mpenMera «XHUMHs» Ha YPOBHE CPETHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

- 3HaYuMble JUIA  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEXAUCLHUILTUHAPHBIE
(MeXTpeIMeTHbIC) 00IeHayYHbIC TIOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenupuKy METOAOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
9HEprus, SBICHUE, TPOIIECC, CUCTEMA, HAYUHBIH (DAaKT, TPHHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCClIeZIOBaHNE, HAOII0ICHIE, U3MEPEHUE, SKCTIEPUMEHT U Jp.);

- yHHUBEpCAJIbHBbIC Y4eOHBIC ACUCTBUS (IMO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH U COLIMATIBLHOM KOMIIETEHIIUU
00yJaroImuUXCsl; CIOCOOHOCTh OOYYAIOIIMXCS HUCIOJIL30BaTh OCBOCHHBIC MEKIUCITUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbIE yUeOHbIE JeMCTBUSI B T03HABATEIHHON U COITUAIBHOM
MpaKTHUKE.

MeTtanpeamMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCAIbHBIMU  y4EOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICUCTBUSMU.

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU JCHCTBUSIMMU:

1. ba3oBbIMU JIOTHYECKUMU JEHCTBUSIMHU

- CAMOCTOSTENBHO (POPMYIHPOBATH U AKTYaIM3UPOBATh MPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIETISATh LETU JEATENHbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU WX JOCTHIKEHHUS, COOTHOCUTH
pe3ynbTaThl AEATEIbHOCTH C MIOCTABJIEHHBIMU LEISIMU;

- UCIIOJIH30BATh MPU OCBOCHUU 3HAHHUK MPUEMBI IOTUYECKOTO MBIIICHUS: BBIJIEIATh XapaKTePHbIE
MPU3HAKY TOHATUN M YCTAHABJIMBATH UX B3aMMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOLINE MOHATHUSA
JU1s1 OOBSICHEHUSI OTACNBHBIX (DaKTOB U SIBICHHUIA;

- BBIOMpPATh OCHOBAHUS M KPUTEPHH TSI KTacCU(UKAIIMK BEIIECTB M XUMHUYECKHUX PEaKIIHii;

- YCTaHABIIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U MEXIY N3y4aeMbIMU SIBIICHUSIMH;

- CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTHUBHBIC, NCIyKTHUBHBIC, 1O AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHSIX, (POPMYIUPOBATH BHIBOIBI U
3aKJIIOUEHUS;

- IPUMEHSTH B MPOIIECCE MO3HAHUS UCIIONb3YEMbI€ B XUMHH CUMBOJINYECKHE (3HAKOBBIE) -MOJIEIH,
peoOpa3oBLIBATH MOACIBHBIC IPEICTABICHUS - XUMUUECKUN 3HAK (CHMBOJT) JIEMEHTA, XUMUYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOM pEaKIuu TPH PEIIeHWH Y4eOHBIX T03HABATEIbHBIX U
MpPaKTUYECKUX 3a7a4, NPUMEHSATh Ha3BAHHBIE MOJEIbHBIE MPEACTABICHUS [IJISl BBIABICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUYECKUX PEaKIIHil;

2. bazoBbIMHU HCCNENOBATENBCKUMHU JIEUCTBUSMU - BJIAJIETh OCHOBAMHU METOJ/I0B HAYYHOTO NTO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKITU;

- (hopMyNnHUpOBaTh ENH U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BaTh MOCTABIIEHHBIC M CAMOCTOSTEIILHO
chopmMyIupOoBaHHBIE BOTIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI I (POPMUPOBAHUS
TUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

- BIAJETh HABbIKAMHU CAaMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBEACHHUS  YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOAATh 32 XOJOM IIpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibrar, (OopMyIupoBaTh OOOOIIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIA OTYET O MPOJAETAHHON
pabore;



- MpPHOOpETaTh OMBIT YUYEHHUUECKOW HCCIIEIOBATENLCKOM U MPOEKTHOM AEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTBH U TOTOBHOCTh K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

3. [Ipuémamu paboTel ¢ HUHPOPMALIKE - OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX UHGPOpMAIUU
(HayyHO-TIONyJISIpHAsL JIMTEpaTypa XMMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE MOCOOUS, PECypChI
WuTepHera), aHanM3UpOBaTh NHPOPMAIUIO PA3IUYHBIX BUIOB U POPM MpeACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

- hopMyIIHPOBAThH 3aMPOCHl U MIPUMEHSTh PA3IMYHbIE METO/BI IIPH MOKUCKE U 0TOOpE MHpOpMAIUH,
HE0OXOIUMOM JUIsl BHIIIOJHEHUS YUEOHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA;

- npuoOpeTaTrh OMBIT HCIONb30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHbIX IOUCKOBBIX CUCTEM;

- CAaMOCTOSITENILHO BBIOUPATh ONTUMAIbHYIO (hOpMYy IIpeacTaBiIeHus nHopManuu (cxemsl, rpaduxmy,
JarpaMMbl, TaOJIULBI, PUCYHKH U T. 11.);

- UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA IpHU padOTe ¢ XUMHUYECKONH HHQpOpMAIIUei:
NPUMEHATh MEXIpeAMETHbIe ((PU3NYecKre W MaTeMaTHYeCKHe) 3HAKW M CHUMBOIIBL, (hOpMyIIbI,
ab0peBuaTypbl, HOMEHKIIATYpY;

- MCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

OBnageHue yHUBEpCaAIIbHBIMU KOMMYHHKATUBHBIMU JIEHCTBUSIMU:

- 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE€ [Hallora W/MIM JTUCKYCCHH,
BBICKa3bIBaTh UJeH, (OPMYIHPOBATh CBOM MPEJIOKEHHS OTHOCHUTEIBHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYNaTh C Tpe3eHTalueld pe3yJabTaTOB IO3HABATEIBHON JAESITEIbHOCTH, MOMYyYECHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUU XMMUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peanu3alil y4eOHOTo
poeKTa, W (OPMYIHPOBATH BBIBOABI IO pe3yJibTaTaM MPOBEACHHBIX HCCICIOBAHUN MYTEM
COIJIACOBAHUS MO3ULIUHI B X0/1€ 00CYKIeHNUS U OOMEHAa MHEHUSIMH.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

- CaMOCTOSTENBHO IUIAHUPOBATH U OCYILECTBIATH CBOO II03HABATEIbHYIO IEATENBHOCTD, ONIPENEIA
e 1enM U 3a/la4M, KOHTPOJUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH IpeiaracMblii
QITOPUTM JICHCTBUIN MPH BBIOJHEHUN YU4EOHBIX U MCCIIEOBATENIbCKUX 3aj1ay, BEIOMpaTh Haubosee
3¢ (deKTUBHBIN CITOCOO UX PELIEHMSI C YUETOM MOTYyUEHUS HOBBIX 3HAHUH O BEILIECTBAX M XMMHUECKUX
peakumsix;

- OCYULIECTBJIATh CAMOKOHTPOJIb AESITEIbHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

* IpeAMETHBIX:

1) chopmupoBaHHOCTH MPEACTABICHUN: O XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpA, PO XUMUU B TO3HAHWUU SBJICHWM MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TIPaMOTHOCTH, HEOOXOIUMOM ISl pelleHus
NPaKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOULIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHON Cpelie;

2) BIIaJilcHHME CHCTEMON XMMHMUYECKHUX 3HAaHUMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMHUYECKHUIl DJIEMEHT, aTOM, DJICKTPOHHas 000JIouKa aToma, s-, P-, O-3JIeKTpOHHBIC OpOHMTAIN
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIEpOAHbIN CKeleT, GyHKIMOHaIbHAas rpymina,
panuKall, U30MEpHUsl, U30MEPHI, TOMOJOTUYECKUI PsAJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U
a30TCoJepKaIINe COENUHEHUs, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOABI, >KHUPBI, OCJIKH),
MOHOMED, INOJIHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUs, KpUCTaJLIMYecKast
pelieTka, THUMBl XUMHUYECKMX  peakiuil  (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, JK30- H
HHJIOTEPMHUUYECKHE, PEAKIUH HOHHOIO OOMEHa), pacTBOpP, OAJIEKTPOJIMUTHL, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLUAIUS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKIlIuu,
XUMHYECKOE pPaBHOBECHUE), TEOPUU M 3aKOHBl (TEOpUS XMMHUYECKOIO CTPOECHMSI OpraHM4ECKUX
BemiecTB A.M. bytiiepoBa, Teopusi 3IEKTPOIUTUYECKON qUCCOUAIU, TIepuoandeckuid 3akon J1.1.
MenpeneeBa, 3aKOH COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XWMHH,



(aKTOJIOrMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHHH M OE€30MacHOM HCIIOJIb30BAaHUH
BaXHEHIIINX HEOPraHUYECKHX U OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH
4eJI0BEKa;

3) chopMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPU3HAKM M B3aUMOCBS3b HM3YYEHHBIX
MOHSATUN, TPUMEHITh COOTBETCTBYIOUIME TOHSTHS TMPU ONHCAHUM CTPOCHHSI U CBOMCTB
HEOPraHMYECKUX U OPraHMYecKUX BEIIECTB M WX [PEBpalICHHI; BBIBISATH B3aHUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUSIMH U MPECTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
4) chopMUPOBAHHOCTH YMEHHH HCHOJIb30BaTh HAWMEHOBAaHUS XHUMHUYECKUX COCAMHEHUN
MEXYHapOJHOIO COl03a TEOPETHUYECKOM W MpPHUKIAJAHOM XMMHHM M TpPUBHUAJIbHBIE Ha3BaHUS
BaXHEHMIIIMX BELIECTB (ITHIJICH, alleTUJICH, TNIMIEpUuH, GeHom, Gopmanbiaerul, yKCycHas KUCIOTa,
[JIMLMH, YTapHbIM Ta3, YIIEKUCIHbIN ra3, aMMHaK, rallieHasl U3BeCThb, HEraleHasi U3BECTb, TUThEBAs
colla U JIPYrux), COCTaBIATH (OPMYJbl HEOPTaHUYECKUX U OPraHHMUYECKHUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh WX CMBICI; MOATBEPKAATh XapaKTepHble XUMHUYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMH U 3aUCIMU YPABHEHUN XUMUUYECKUX PEaKIIUM;

5) copMUpPOBaHHOCTh YMEHUI yCTaHABIMBATh MPUHAJUIEKHOCTh U3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMPEICICHHBIM KjaccaM U TpylaM COCTUHEHHH, XapaKTepu3oBaTh UX
COCTaB U Ba)KHEHIIIME CBOWCTBA; OMPEIENIATh BHUJIbI XUMHUYECKUX CBsI3ell (KOBaJICHTHas, MOHHa,
METaJIJINYecKasi, BOJOPOAHAS), TUIBI KPUCTAJUIMYECKUX PEIIETOK BEHIECTB; KIACCU(PUIIUPOBATH
XUMUYECKHUE PEaKIIHNH;

6) BIaJeHHE OCHOBHBIMH METOJAMU HAy4YHOTO IIO3HAHUS BEIIECTB M XHMHUYECKUX SIBICHUI
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE);

7) chOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMylaM U ypaBHEHHIM
XUMHYECKHX PEaKIMi C MCHOIb30BaHUEM (DM3MYECKUX BEIMYMH, XAPaKTEPUIYIOIIUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHSI) Ta30B, KOJTUYECTBA BEUIECTBA;
MCIIOJI30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX
CUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM;

8) chopMUpPOBAaHHOCTHP YMEHUW IUIAHUPOBATH M  BBIMOJHATh XHUMHYECKUN OKCIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHM, MOJIy4YEHUE JTUJICHA U H3YyYEHHUE €ro
CBOICTB, KaUECTBEHHbIE PEAKIINH Ha alIbJIETU/Ibl, KpaxMall, YKCYCHYIO KHCIIOTY; IeHaTypalus OeJIKoB
MIpY HAarpeBaHWU, LIBETHBIE PEaKkiMu OEJIKOB; MPOBOIUTH PEAKIMM MOHHOTO OOMEHa, OIpenemsaTh
Cpelly BOAHBIX PacTBOPOB, KAYECTBEHHbIE PEaKIMU Ha Cyiab(aT-, KapOOHAT- U XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUSI; pelllaTh YKCIEepPUMEHTaIbHbIE 3a7aun 1o TeMaM «MeTamisl»y u «HemeTtanmsny B
COOTBETCTBUM C IMpaBWJIaMHU TEXHUKH O€30MaCHOCTH TMpH OOpalleHUMH C BEIIeCTBaMU U
1ab0paToOpHBIM 000PYAOBaHUEM; TIPEICTABNIATh PE3YyIbTaThl XUMUYECKOTO DKCIIEpUMEHTa B (hopme
3alMCcU ypaBHEHUH COOTBETCTBYIOLIUX peakiuuil U (OopMyIHpoBaTh BBIBOJBI Ha OCHOBE 3THUX
pEe3ynbTaTOB;

9) chopMHUPOBaHHOCTh YMEHHS AHAJIU3UPOBATh XHMMUYECKYIO HH(POpPMAIUIO, IOJIyYaeMyIO U3
pa3HbIX UCTOYHUKOB (CpeICTB MaccoBOr MH(pOpMaIuu, cetb UHTEpHET U APYyTHUE);

10) cpopMupoBaHHOCTH YMEHUI COOITIOIaTh TIPaBUIIa YKOJIOTUYECKH IEI€CO00Pa3HOTO IMMOBEICHUS B
OBITY M TPY/IOBOM JEATEIBHOCTH B IIETISIX COXPAHEHUS CBOETO 370POBbS M OKPY>KaIOLIeH MPUPOIHON
Cpelbl; YYUTHIBaTh ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPTaHU3MBbl OINpPENIEICHHBIX BEIECTB,
MOHUMAsl CMBICJI TTOKa3aTeNsl IpeIeIbHON JOMYCTUMON KOHIIEHTPALNH;

11) nns oGyyaromuxcs ¢ OrpaHuYeHHBIMU BO3MOXKHOCTSIMU 3/10POBbs: C(POPMHUPOBAHHOCTH YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHHUS BEUIECTB M XUMHUYECKHX SBIICHUI;
12) nns cnenblX W CHaOOBHASIIUX OOy4aromuxcs: CHOPMHUPOBAHHOCTh YMEHHsI HCIIOJIb30BaTh
penbedHO ToueuHyro cuctemy obo3Hauenuit JI. bpaitns nis 3anucu XuMu4eckux (hopMyIL.

[Io ydeOHOMY mpenmeTy «Xumus» (YrIyOJeHHBIM YpOBEHB) TPEOOBAHHWS K IIPEIMETHBIM
pe3ylbTaTaM OCBOCHHS YIIyOJIeHHOTO Kypca XMMHUHU JOJKHBI BKITIOYATh TPEOOBAHUS K pe3ylibTaTaM
OCBOEHUs 0a30BOr0 Kypca U JOMOJIHUTENBHO OTPAXKATh:

1) chopMupOBaHHOCTH MPEACTABICHHI: O MaTepPHATLHOM EIUHCTBE MHpPa, 3aKOHOMEPHOCTSIX M
MO03HABAEMOCTH SIBJICHUM MIPUPOABI; O MECTE U 3HAYCHUHN XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€
poJM B 00ECIIEUEHUN YCTOMUMBOTO PAa3BUTHUS YEIIOBEUECTBA: B PEIICHUH MPOOIEM HKOJIOTHUECKOM,



HHEPTreTUYECKON U MUIIEBO 6€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JITaHIMH HOBBIX MAaTEPUAIOB,
HOBBIX HCTOYHHMKOB JHEPrud, B O0OECHEUEHUH palMOHAIBHOIO MPUPOAOINOIb30BAHUA, B
(GOopMHpPOBaHUM MHPOBO33PEHHUs] M OOLIEH KyNbTyphl 4YEJIOBEKa, a TaKXKe OSKOJIOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBbIO U IPUPOAHOI cpene;

2) BlIaJilcHHE CHCTEMON XMMMUECKHUX 3HAaHUN, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE IOHSATHS
(IOTIOJIHUTENPHO K CHCTEME IOHATHI 0a30BOro ypOBHs) - M30TOIbI, OCHOBHOE U BO30YKIEHHOE
COCTOSIHHE aTOMa, TMOpUIM3aIHsl aTOMHBIX OpOuTaneil, XuMudeckas CBs3b («G» M «T — CBS3bY',
KpaTHbIE CBA3M), MOJSIpHAs KOHLEHTpaLMs, CTPYKTypHas ¢(opMmyna, u3oMepus (CTpyKTypHas,
reoMerpuueckas (LUC-TPAHC-U30MEPHUS), TUIBl XMMUYECKUX pEaKUUi (rOMO- U TIeTEpOrEHHBIE,
oOpaTumble U HEOOpaTHUMBbIE), PACTBOPBI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI,
CTETICHb JMCCOIMALUH, JIEKTPOJIN3, KPEKUHT, PU(POPMUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKallde B OCHOBE IIOHMMAaHMs NPUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKHUX SIBICHUH, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUM BEIIECTBA Ha AaTOMHOM,
MOJIEKYJSIPHOM W HaJMOJIEKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaX XHMMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX UX IMPOTEKAHUS, O XUMUUYECKOM
PaBHOBECHM, TUCIIEPCHBIX CUCTEMAX, (PaKTOJIOIMYECKHUE CBEJCHUS O CBOMCTBAX, COCTABE, IOJYyYECHUN
1 0€30IaCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB B OBITY H
IPAaKTUYECKOHN JeSITeIbHOCTH YEI0BEKa; OOLIMX HAayYHBIX NPUHIMIIAX XMMUYECKOTO IIPOU3BO/ICTBA
(Ha mpuMepe TIPOU3BOICTBA CEPHON KHUCIIOTHI, aMMHUaKa, METaHOJIa, TepepadboTku HePTH);

3) cpopMHpPOBAaHHOCTh YMEHHMH BBIABIATH XapaKTEpHbIE MPHU3HAKKM M B3aMMOCBSI3b H3YyUEHHbIX
HNOHSTUM, TPUMEHATh COOTBETCTBYIOIIME TOHATHSA IpPU ONUCAHUM CTPOEHHSI U CBOMCTB
HEOPraHMYeCKUX M OpraHMYeCKUX BELIECTB M UX IPEBPAIIECHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKHUX 3HAHUM C MOHATUSIMH U IPEICTaBICHUSIMHU APYTUX NPEAMETOB /Jisl 00J1€€ OCOZHAHHOTO
IOHUMAaHMS U OOBSACHEHUS CYLIHOCTH MAaTE€pPUalIbHOIO €IMHCTBA MUpPA; MCIIOJIb30BaTh CUCTEMHBbIE
XUMHYECKHE 3HaHUS  JUii  OOBSICHEHHS W TPOTHO3MPOBAHUS  SBJICHHHA,  HMEIOLINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

4)  chOpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh HAUMEHOBAaHHMS XHMHYECKUX COCAMHEHUMN
MEXYHApOJHOI'O COI03a TEOPETUUECKOM U TPUKIIAJHON XUMHUH U TPUBUAIIbHBIE Ha3BaHMsI BELLIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIaCCaM OPTaHUYECKUX U HEOPraHUYECKUX COEANHEHMI; UCIIOIb30BaTh
XMMHUYECKYIO CUMBOJIUKY JUIsI COCTaBICHHs (POPMYJI HEOPTaHUYECKUX BEILECTB, MOJIEKYJIPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTHIX, COKpAIlEHHBIX M CKEJIETHBIX) (OpPMYN OpraHMYECKHUX BEIIECTB;
COCTaBIATh YPaBHEHMS XUMUYECKHUX PEAKLUM M pPACKpPbIBaTh MX CYLIHOCTH: OKHCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHCa dTUX peakKlui;
peaknuii HOHHOTO OOMEeHa MyTeM COCTaBJICHMS HX TOJIHBIX M COKPAIllEHHBIX MOHHBIX ypaBHEHUH;
peakuuii TuIpOJIK3a, peakluil KoMIIeKcooOpa3oBaHus (Ha MpUMepe FMAPOKCOKOMIIJIEKCOB [IMHKA U
IIOMHUHMA); TOATBEPKAATH XapaKTEPHbIE XMMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIMMU
HKCIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUN XUMUYECKUX PEaKIIHii;

5) chopMUpOBAaHHOCTh YMEHUH KJIACCH(PUIMPOBATH HEOPTaHUYECKHUE U OPTaHUYECKUE BEIeCTBA U
XUMHYECKHE pEeaKklu, CaMOCTOSITeIbHO BBIOMPATh OCHOBAHHS M KPUTEPUHU JUIsl KilaccuuKauu
U3y4aeMbIX XUMHUYECKHX OOBEKTOB; XapaKTEpHU30BaThb COCTaB U Ba)KHEWIIME CBOICTBa BEIECTB,
MPUHAJJISKAIINX K ONPEIeTICHHBIM KJIaccaM U TPYIIaM COSAMHEHHUH (IPOCThIe BEIeCTBA, OKCUDI,
THJIPOKCUBI, COJIH; YIJIEBOAOPOABI, MPOCThIE 3(PUPHI, CIUPTHI, (EHONbI, AIbAETUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJIOXKHBIE 3(UPBI, KHUPBI, YIJIEBOJbI, AMUHBI, AMUHOKHCIIOTHI, OEIKH);
IPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX BELIECTB AJI SKCIIEPUMEHTAIBHON MPOBEPKU TMIIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEM NPOTEKaHUs XHUMUYECKUX PEaKIMi U MPOTHO3UPOBAHUSA
BO3MO>KHOCTEHN UX OCYILECTBICHMS;

6) chopMUPOBAHHOCTh YMEHUIN MOJTBEPXKJIaTh HA KOHKPETHBIX MPUMEpax XapaKTep 3aBHCUMOCTH
PEaKIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPaTHOCTH M THUIA KOBAJEHTHOW CBSI3U
(«o» U «t — CBSI3b»), B3AMMHOTO BJIMSHHS aTOMOB W TPYIIl aTOMOB B MOJIEKYJIaX; a TaKkKe OT
0COOEHHOCTEH peann3aliy pa3InYHbIX MEXaHU3MOB IPOTEKaHUS PEAKIINH;

7) copMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh IJCKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM W
BO30Y)XJICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 371eMeHTOB | - 4 mepuonoB Ilepuoamueckoit



cucrembl JI.1. MeHneneeBa U MX BaJCHTHBIC BO3MOXXHOCTH, HMCIOJB3YS MOHATHS «S», «P», «d-
JJIEKTPOHHBIE» OpPOMTAIM, JHEPreTUYECKUE YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHs
CBOMCTB XUMUYECKHUX IEMEHTOB U 00pa3yeMbIX MU COECUHEHHH 10 IEPUOJIaM U TpyIIaMm;

8) BiaJieHNe CUCTEMON 3HaHUM 0 METOAaX HayYyHOIO IO3HAHUS SABJICHUN IPUPO/IbI, UCIIOIb3YEMbIX B
€CTECTBEHHBIX HAyKaX U YMEHUSAMU IPUMEHSTH 3T 3HAHUS [IPU SKCIIEPUMEHTAIbLHOM HUCCIIEI0BAaHUI
BEIIECTB U U1 OOBSICHEHUS XMMUYECKHUX SIBJICHHUM, MMEIOIIMX MECTO B IPUPOJE MPAKTHUYECKOU
JESITEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HY;

9) copMHUPOBAaHHOCTh YMEHUH HPOBOJUTH pPacyeThl 110 XUMHYECKUM (GOpMysiaM M YpaBHEHHIM
XUMHUYECKHX PEaKIUil ¢ UCIOIB30BaHUEM (PH3UUECKUX BEIMYHMH (MacCchl, 00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XaPaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl [0 HAXOXKICHUIO
XUMHUYECKOH (hOPMYINBI BEIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBAa BEIIECTBA) MPOAYKTa
peaxkuuy, eciy OJTHO U3 MCXOIHBIX BEILECTB IaHO B BUJE PACTBOPA C OIPEIACICHHON MacCOBOM 10JIEH
pPacTBOPEHHOT'0 BEUIECTBA UJIH JAHO B U30BITKE (MMEET MPUMECH ); PACUEThI MACCOBOM MIIH 00bEMHON
JIOJIM BBIXOZA MPOAYKTA PEaKlUH; pacuyeTsl TEIIOBOro 3pdexra peakiuil, 00beMHbIX OTHOLICHUN
ra3os;

10) cpopMHpPOBaHHOCTP YMEHMH NPOTHO3MPOBATH, AHAIM3UPOBATh U OLEHMBATH C MO3ULUI
DKOJIOTHYECKOW O€30MacHOCTH TOCIEACTBUS OBITOBOW M TPOM3BOJCTBEHHOW JIEATEILHOCTH
4eJI0BEKa, CBA3aHHON ¢ MepepabOTKOM BEIeCTB; UCIOIb30BaTh NOJYYEHHbIE 3HAHUS 11 IPUHATHUS
rPaMOTHBIX pELIEHUN TPOOJIEM B CUTYaALUAX, CBSI3aHHBIX C XUMUEN;

11) cpopMHUpPOBaHHOCT, YMEHUH CaMOCTOATENbHO IUIAHUPOBATb U MPOBOJUTH XHMHYECKUH
HKCIEPUMEHT (IIOJIyY€eHHE M M3yYEHHE CBOICTB HEOPraHMYECKUX W OpPraHMYECKHX BEIECTB,
KAUeCTBCHHBIE PpEaKLMU YIVIEBOAOPOJOB  Pa3iIUYHbIX KJIACCOB M  KHUCIOPOACOACPKAIIUX
OpPraHMYECKUX BEILECTB, PELUICHHE FKCIIEPUMEHTATIBHBIX 3aa4 110 PaclO3HABAHUIO HEOPraHUYECKUX
U OpPraHMYECKHX BEILECTB) ¢ COOJIOJACHHEM IpaBui 0€30IacHOro OOpalleHus ¢ BEIIeCTBAaMH U
71abopaTOpHBIM 000pYAOBaHUEM, (POPMYITMPOBATH LEITN UCCIIETOBAHHMS, IPEIOCTABIISITH B PA3TUIHON
(bopme pe3yabTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

12) cpopMUPOBaHHOCTb YMEHUH OCYIIECTBIATH LIE€JCHANPABICHHBIA MMOUCK XMMHYECKOM
UHGOpPMALlMKM B Pa3IUYHBIX HMCTOYHUKAX (HaydyHas W ydyeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi uH(popMaluu, cetb VHTEepHET W Apyrue), KpUTUYECKH aHAJIM3UpPOBaTh XUMHUYECKYIO
uHpopMalrio, nepepadaThiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C IOCTABICHHON YyueOHOI
3a7adei;

13) chopMuUpOBaHHOCTh YMEHHUH OCO3HABaTh OMNACHOCTh BO3AEHCTBHS Ha KMBBIE OPraHU3MbI
OTIpe/IeNIEHHBIX BEIECTB, TOHUMAsi CMBICI MTOKa3aTeNsl MpeleIbHON TOMYyCTUMON KOHIIEHTpaluu, U
HOSCHATH Ha NMpHUMEpax CIOcOObl YMEHBIICHUs U MPEAOTBPAIICHUs UX BPEIHOTO BO3JECHCTBUSA Ha
OpraHH3M YeJIOBeKa.



2. CTPYKTYPA U COJAEPXXAHMUE YYEBHOWIACIUILIAHBI

2.1. O6beM y4eOHOI TUCHUTIHHBI U BUIbI YUeOHOH padoThl

Buj yueOHoi1 padoThI O0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHbI 72

B T.4.

OcHoBHOe coepkaHue -

B TOM 4HUCJIC:

TEOopeTHYecKoe 00yJIeHne -

INPAKTUYICCKUC 3aHATHA -

B TOM YHCJI€ KOHTPOJIbHBIE PaOOTHI -

nabopaTopHbIC 3aHATHUS -

IIpomexyTounas aTrecTanms (3a4er 2 ceMecTp) 4

OK — 01 Beibupatb criocoObI penieHus 3a1a4 npoheCCHOHATBHON IeATEIbHOCTH, TPUMEHUTEIHHO K
Pa3JINYHBIM KOHTEKCTaM;

OK-02 OcymecTBisiTh TOUCK, aHAIM3 M WHTEPHpPETANHI0O WHGOpMAIMU, HEOOXOJUMOHN IS
BBINOJIHEHUS 3a]1a4 IPOPEeCCHOHATIBHOM 1eATEIbHOCTH;

OK-04 Paborath B KOJUIEKTHBE M KOMaHjae, 3(PQEKTHBHO B3aUMOJCHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIINEHTAMU;

OK — 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXKAIOIIEH cperpl, pecypcocOepexennto, 3¢hdekTnBHO
JIeCTBOBATh B UPE3BbIUAIHBIX CUTYaIHUAX;

OK- 09 Hcnonp3oBate HHPOPMAITMOHHBIE TEXHOJIOTHH B TIPOPECCHOHATBHON NEATETFHOCTH;



2.2. TemaTn4yeckui IJIAH U coJepPKaHNe YUeOHON TUCHUNIMHBI

IIpakTuyeckoe 3anaTue Nel. PenieHue nmpakTUYeCKHX 3aJlaHUIl HA COCTABIICHHE
AJIEKTPOHHO-TpadudecKkux (hopmyn ieMeHToB 1-4 nepuonoB. Pemenue 3amanmii

Koapl
KOMIIeTeHIH I 1
JIMYHOCTHBIX
H pe3yJabTaToB?,
anMeHOBaHMe Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem B
pa3esioB U TeM o0yuyawmuxcsi yacax (bopmupoBanio
KOTOPBIX
CrocoocTByeT
3J1eMEeHT
NPOrpamMMmbl
1 2 3 4
1 kypc 1 cemectp
OO0u1asi 1 HeOpraHm4veckKast XuMusi
Pazgen 1. OCHOBBI CTPOEHUS BelIECTBA
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Crpoenne aTOMOB | Tegpernueckoe o0yueHue
XUMHUYECKHX JIEMEHTOB
H TIPHPOIa XHMHYECKOI CoBpeMeHHasi MOJellb CTPOEHHUs aToMma. DIEKTPOHHAs KOH(HUTypaius aToma. 4
BTN Knaccudukanus XuMHuecKux
3JIEMEHTOB (s-, P-, d-ajeMeHThl). BajeHTHBIC 3JIEKTPOHBI. BalleHTHOCTb.
DNIeKTpOHHAs MPUPOJIa XUMUYECKOM
CBSI3U. DIEKTPOOTpULIATEIbHOCTh. KOBajeHTHasi CBs3b, €€ PA3HOBUIHOCTH H
MeXaHU3MBbl 00pa30BaHUs
(oOMEeHHBI W JOHOPHO-aKIenTopHbIM). MoHHas cBsa3b. MeTannudeckasl CBS3b.
Bonoponnas cBs3b.
MexMOoNeKyIIspHbIE B3aUMOIEUCTBUSI.
N30TOmnbI, OCHOBHOE M BO30YXKJIEHHOE COCTOSITHUE aTOMa, THOPUAN3AIAS aTOMHBIX
opOuTanei.
IlpakTHyeckne 3aHATHA 2




Ha HCIOJb30BAHME XUMHYECKOM CHMBOJIMKM MW Ha3BaHUM COCOUHEHMM IIO
HOMEHKJIAType MEXIYHApPOIHOIO COK3a TEOPETHUYECKOW M MPUKIAJAHON XUMHUU U
TPUBHMAIbHBIX HAa3BaHMH JJIs1 COCTABJICHUS XHMHUYECKUX (HOpMyJ] JBYXaTOMHBIX
COeMHEHUH (OKCHIOB, CyIb(UI0B, TUAPUIOB U T.II.) U JPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTACIBHBIX KIaCCOB.

Tema 1.2.
[lepuoauueckuii 3aKoH
u nepuoAnIecKast
CHCTEMa JJIEMEHTOB

. . Menneneena.

Coaep:xaHue yueOHOIro MaTepuaJia.

TeopeTuyeckoe o0yueHue

B ToMm uncae NMPAKTUYICCKUX 3aHATHH

IIpakTuyeckoe 3ansaTue Ne2. [lepuonnyeckas cucTeMa XUMUYECKUX IIEMEHTOB
HAN. Menneneesa. Pusmueckut cmbici Ilepuoamyeckoro 3akona /.M.
MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHUYECKHUX 3IJIEMEHTOB,
00pazyeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKEHUEM
XuMHYecKkoro nsieMeHta B llepuoanueckoil cucreme. MupoBO33peHUECKOE H
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Iporao3et

JA.N. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenne MPAaKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUYECKUX  3aJaHHUi Ha
XapaKTePUCTUKY XMUMHUYECKUX dSJIEMEHTOB «MeTtaminueckue / HeMeTalTHYeCKIe
CBOMCTBA, JJICKTPOOTPHUIATENIBHOCT W CPOJCTBO K JJIEKTPOHY XHUMHUYECKHX
AJIEMEHTOB B COOTBETCTBHE C HUX HJIEKTPOHHBIM CTPOCHUEM U MOJOKEHHEM B
MEPUOINYECKON cucTeMe xumuiecknx 3neMenToB JI. 1. Menaeneesa.

OK 01
OK 02

Pasznea 2. Xumnueckue

CaKIIMu

12

Tema 2.1 Tunsl
XUMUYECKHUX PeaKLnn

Coaep:xanue yueOHOro MaTepHaJia

TeopeTuquKoe oﬁyqelme

Knaccugukanus ¥ THUIBI XMMHUYECKHX PEAKIMH C ydacTHEM HEOPraHUYeCcKUX
BenlecTB. KonnuecTBeHHbIE OTHOIIEHHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XMMHHU M pacueThl M0 ypaBHEHUSAM XHMHYECKHUX peakiuii. Monb Kak
€IMHUIAa KoJIMYecTBa BemecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MacChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHTEIbHAS IUIOTHOCTD
ra3oB.Peaknuyu koMIuiekcooOpa3oBaHMsl ¢ y4aCTUEM HEOPraHUYECKHUX BEIECTB (Ha
npUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATIOMUHHUS).

IIpakTuyeckoe 3ansaTue Ne3-4

CocraBieHne ypaBHEHHH peakIfii COeTUHEHUS, PA3JI0KEeHHsI, 3aMeIIeHUs], OOMEHa.
YpaBHEHHsI peakIuii TOPeHHs, HOHHOTO0 0OMEHA, OKMCJICHHUS-BOCCTAHOBJICHHMSI.

OK 01




Pacdyer KONMYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BEIIECTB U MPOIAYKTOB
peakuuu. Pacuer KOJNMYECTBEHHBIX  XAPAKTEPUCTUK MPOAYKTA  PEAKLHHU
COCIMHECHMS, €CJIM OJHO M3 BEIICCTB JaHO B U30BITKE H/WIIA COACPIKUT

npuMmecu. Pacder maccoBoil WM OOBEMHOH JONMHM BBIXOJA MPOIAYKTAa PEaKIUH
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIIICHUN Ta30B.
Pacuer macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OJHO U3
BEILIECTB JJaHO B BUJIE pacTBOpPA C ONMPEICIICHHON MacCCOBOM JI0JIE€H PaCTBOPEHHOTO
BCIIIECTBA.

VYpaBHeHUsI OKHCIEHUsA-BOcCcTaHOBIEHUsA. CteneHb okucieHus. OKuCIUTENb U
BOCCTaHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU B IMPUPOJE,
IPOM3BOJICTBEHHBIX IPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB.
OKHCIUTENIbHO-BOCCTAHOBUTENBHBIM  MOoTeHuuan  cpeabl.  CocraBieHuE U
ypaBHUBaHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui METOI0M
AIIEKTPOHHOTO Oananca. TUMMYHBIE HEOPTAaHUYECKHE OKUCIUTEIH U
BOCCTaHOBUTEJIU. DIIEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH.

Tema 2.2
DIEKTPONUTHYECKAS

I CCOITMAITNS Y MOHHBIN
oOMeH

Coaep:xanue yueOHOTro MaTepuaJia

Teopernueckoe o0yuenue

N

Teopust  AIEKTpONUTUYECKOW Juccouuauuu. Peakuuu HMOHHOro oOOMeHa.
CocraBneHue peaknuii MOHHOrO OOMEHa IyTeM COCTaBICHHMS HX IMOJHBIX U
COKpAIlICHHBIX HOHHBIX YPAaBHEHU.

I'maponus coneil. 3HaueHHe TUIPOIHU3a B OMOJOTMUECKUX OOMEHHBIX MPOLECcCaXx.
IIpuMeHeHne ruaponn3a B IPOMBIIUIEHHOCTH.

JlaboparopHble 3aHATHUS

JlaboparopHuas pabota Nel. Peakuuu ruaponuza

WccnenoBanue cpeapl pacTBOPOB CoJiel, 0Opa3oBaHHBIX CHJIBHBIMH M CIaOBIMU
OPOTONUTAMH, M WX pEaKlIHWid C pacTBOpaMU IIEIOYH U KapOOHaTa HaTpPHsL.
CocTaBieHHe peakuii TuIpoIn3a CoJIeH.

OK 01

KonTpouabnas
padora 1

CTpoeHne BelleCTBA U XUMHYCCKHUE PeaKIIUH

Pa3zgen 3

CTpoeHne H CBOMCTBA HEOPraHn4eCKMuXx BemecTn

Tema 3.1
Knaccudukanmus,
HOMEHKJIaTypa 1

Conep:xxanue yueOHOro MaTepuaJia

Teopernueckoe o0yuenue

HpCI[MCT HCOpFaHI/I‘{CCKOﬁ XUMHH. B3auMocBs3b HCOPTaHUYCCKUX BCHICCTB.

NN O

OK 01
OK 02




CTPOCHHE
HEOPTraHUYECKHUX
BEILECTB

Knaccudukanus HeopraHmdeckux BemiecTB. I[IpocTeie M ClIOKHBIE BelIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHJbI, THAPOKCHJBI, KUCIIOTBI, COJH).
HomeHnkiiatypa u Ha3BaHME HEOPTAHMYECKUX BEILECTB UCXOJS U3 UX XUMUYECKOU
(OpMyIIBI MM COCTABICHNE XUMHUUECKOM (hOPMYJIBI HICXO/ISl M3 Ha3BaHUs BEIIECTBA
10 MEX1YHApOIHON WM TPUBUAIILHONM HOMEHKJIATYpeE.

MexmonexkynsipHsle  B3aumozeictBus.  Kpucrammorumaparel.  ArperatHble
cocrosiHusl BemlecTBa. Kpucramimueckue u amopdHble BeliecTBa. THUIIBI
KPUCTAJIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJspHas, HOHHAs, MeTajsInyecKasi).
3aBUCHUMOCThH (PU3NYECKUX CBOIMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH.
[TprunHB MHOTOOOpAa3Usl BEILIECTB.

CoBpeMeHHbIE TMPEACTABICHUS O CTPOCHUU TBEPIBIX, KHUAKHUX M Ta3000pa3HbBIX
BenlecTs. JKuakue KpucTauisl

IIpakTHyeckue 3ausaTHs S5

N

Pemenne 3amad Ha pacueT MaccoBOM JONM (Macchl) XMMHYECKOTO 3JEMEHTa
(coenuHeHUs) B MOJIEKyJIe (CMecH).

Pemenne mnpakTHueckWx 3amaHUN 1O KiIaccu(HUKAIMKM, HOMEHKJIAType W
XUMHUYECKUM (HOpMYyJIaM HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB (HA3bIBAThH
U COCTaBJIATH (OPMYJIBI XUMHUYECKUX BEIIECTB, OMPEACIATh MPUHAIICHKHOCTh K
KJaccy).

Hcrounnku xumuyeckon uHdopmaiuu (HaydyHas v ydeOHO-Hay4dHas JIUTEPaTypa,
cpencTBa MaccoBoi uHbopMmaiuu, cetb MutepHer u apyrue). [Touck nndopmanuu
110 HAa3BaHUAM, HJICHTH(PHUKATOPAM, CTPYKTYPHBIM (OPMYJIaM.

SN

Tema 3.2
Du3nKOo-XNMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepHaJia

12

TeopeTuquKoe oﬁyqelme

Merannel. OOmue ¢u3nyeckue M XUMHUYECKHE CBoWcTBa MeTaioB. CrocoOsl
NOJy4YeHHUsl. 3HaYeHUE METAIJIOB U HEMETAIJIOB B IPUPOJIE U XKU3HEIEATEIbHOCTH
YeJoBeKa U opraHu3MoB. Koppo3us MeTaylioB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnpl. O0mue ¢puszndeckue 1 XMMHUYECKHE CBOMCTBA HEMETAUIOB. TUTTHYHBIE
cpoiictBa MeTayuioB IV— VII rpynn. Knaccudukarus u HoMeHKIIaTypa CoeAMHEHHUH
HeMmeTauioB. KpyroBopoTsl OMOTEHHBIX DJIEMEHTOB B IIPHPO/IE

XVMMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHJIOB,
TUAPOKCUAOB, KHCIOT, coJied W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB

OK 01
OK 02




IIPOCTBIX BEIIECCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCUIIOB.

IIpakTH4yeckoe 3ansiTue 6 4
CocraBieHnne ypaBHEHHI XUMHUYECKUX PEAKIHUI C y4aCTHEM MPOCTHIX U CIOKHBIX 4
HEOPraHMYECKUX BELIECTB: OKCHJIOB METAVIOB, HEMETAUIOB M aM(pOTEpHbIX
3JIEMEHTOB; HEOPTraHMYECKUX KHUCIOT, OCHOBAHMHA M aM(pOTEPHBIX THUIPOKCHIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PemieHne npakTUKO-OPHUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA H
I10JIyYE€HUE HEOPTaHNYECKUX BEIECTB.

JlabopaTropHoe 3aHsTHE 2
JlabopaTtopHnast pabota No2 CBoiicTBa METAIIIOB M HEMETAILJIOB 2
HccnenoBanue (U3MYECKMX M XUMHMUYECKHMX CBOWCTB METANIOB M HEMETaJUIOB.
Pemienne SKcnepuMEHTaNbHBIX 3a4ad IO CBOMCTBAM XHWMHMYECKMM CBOMCTBAM
METAJIJIOB U HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJIYYEHHIO COEIMHEHNI METAJUIOB

Y HEMETAJUIOB.

3.3 ITpoussoacTeo | Copep:xanne y4eOHOro MmarepuaJia 4 OK 01

HEOPraHUYCCKUX Teopernueckoe o0yueHue 2 OK 02

BellecTB. 3Ha4YCHHE U | O6mue NpPEJCTAaBICHUS O MPOMBIIUIEHHBIX CHOCO0aX MOMYyYEHHS XUMHYECKHX 2

NpPUMEHEHHE B OBITY U | ermecTs (Ha mpUMepe MPOM3BOICTBA AMMHAKA, CEPHOI KHCIIOTHI).

Ha MPOU3BOJICTBE UYepHad u nBeTHas Metamnyprus. IIpaktuueckoe NMpUMEHEHHE DJIEKTpOJI3a AJIsd
MOJIyYEHUS IIEJIOYHBIX, OBITY ¥ Ha MPOU3BOJICTBE IIETOYHO3EMENIBHBIX METAIJIOB U
anmroMuHMs. CTEKJIO M CUIIMKATHAs IIPOMBIIIIEHHOCTb.
ITpoGiieMa 0TX0/10B M1 MOOOYHBIX MPOJYKTOB.
TpaxkTuyeckue 3ausaTus Ne7 2
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHUM O POJIM HEOPTAHMYECKOU XUMUH B 2
pa3BUTUN MEIULIMHBI, CO3/JaHUU HOBBIX MaTepUanoB (B CTPOUTENBCTBE U JIp.
OTpaciiiX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHMKOB JHEpPruM (ajJbTepHATHUBHBIC
UCTOYHUKU DHEPru) B PEIIEHUH MPOOJIEM HKOJOTHUYECKOM, dHEPreTHUECKOU U
MMUIIEBOH O€30IMacHOCTH.

KonTpouabnas CBolicTBa HEOPTaHUYECKUX BEILECTB 2

padora 2




Hroro 3a 1 cemectp
YueOHas HArPY3Ka BO B3aHUMO/IeHCTBUM C MpenoaaBarejieM— 724.

1 kypc 2 cemecTp

72

Pazjnen 4 Opranuyveckasi XuMus

Pa3zpen 4

CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElLECTB

Tema 4.1
Knaccudukanus,

CTpOCHHE "

HOMCHKIJIAaTypa
OpTraHU4YC€CKUX BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

[Ipenmer oprannyeckor XUMuU. B3auMOCBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB. XMMUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHUs aTOMOB B MOJIEKYJIE
COIIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMHUECKOIO CTPOSHMUSI
opraHnyeckux coenquHeHud A.M. bytiepoBa. YTiiepoHbIi CKEIET OpraHuYeCcKOon
MOJIEKYNbl. MonekynaspHble M CTPYKTYpHblE (pa3BEpHYTbIE, COKpAalll€HHBIE)
xumMmudeckue (opMyIibl. 3aBUCIMOCTh CBOWCTB BEIIECTB OT XMMHUECKOT'O CTPOCHHUS
Mosiekyn. W3omepust U u3oMmepnl (CTpPyKTypHas, reoMeTpuueckas (LUc-TpaHC-
uzomepusi). KpaTHOCTh XUMHUYECKOM CBSI3U.

[TonsiTue o pyHKkuMOHANBHOU rpynne. [IpuHIMIIBI KITacCUpUKALUKU OPraHUYECKUX
coeuHeHU. MexayHapoaHas HOMEHKJIaTypa MW IPUHIUIIBI HOMEHKJIATYPBI
OPraHNYEeCKUX COCTMHEHUH.

NN B~

IIpakTnyeckue 3anaTus Ne§

HoMmeHknaTypa OpraHM4eckMX COEIUHEHUH OTIENIbHBIX KIAcCOB (HACBIIEHHBIE,
HEHACHIIIICHHBIE W apOMAaTUYECKHE YIIIEBOJOPOJIbI, CIUPTHI, ()EHOIBI, aIbJIETUIbI,
KETOHBI, KapOOHOBbIe KUCIOTHI M Jp.) CocTaBleHHE MOJHBIX U COKpalEHHBIX
CTPYKTYPHBIX ()OPMYJT OPTaHHYECKHX BEIIECTB OTACIHHBIX KJIACCOB, UCIOIB3YS UX
Ha3BaHUs M0 CHCTEMaTH4YecKoM HOMEHKIaType. Pacuersl mpocreiimeit Gpopmyiisl
OpraHMYECKON MOJIEKYJIbI, UCXOJS U3 3JIEeMEHTHOro coctana (B %)

OK 01

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COEeTMHEHNN

Conep:xanue yueOHOro MaTepuaJia

14

Teopernueckoe o0yueHue

10

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHMH OTIENIBHBIX KIIACCOB
(oco0eHHOCTH KIacCU(PHUKAIMU U HOMEHKIIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUI
psin u obmas popmyna; usomepus; pusnyeckre cBONCTBA; XUMHUUECKUE CBONCTBA,
CIOCOOBI TIOJTYYCHHUS ):

— HNPCACIIbHBIC YIJICBOOOPObI. FOpeHI/Ie MCTaHa KaK OJHMH HN3 OCHOBHBIX

OK 01
OK 02




HCTOYHHMKOB TE€IlJIa B IMPOMBINIJICHHOCTH H 6BITy. CpolicTBa IIpUPOAHBIX
YIJI€BOAOPOJ0B, HAXO0XJICHUC B IPUPOJAC U IIPUMCHCHHUEC AJIKAHOB,

- HCNIPCACIIbHBIC U apOMaTHYCCKUEC YIJIICBOAOPOABI. HOJ'II/IMepI/ISaI_II/IH OTHUJICHA KakK
OCHOBHOC HAIIPaBJICHUC €TI0 HCIIOJIb30BAaHMUA. FOpeHI/Ie allCTHJICHAa KaK MCTOYHUK
BBICOKOTEMIICPATYPHOT'O IJIAMCHM JJI1 CBAPKH U PE3KH MCTAJIJIIOB,

— KHCJIOPOJCO/EpKAIINe COEAMHEHUS (CIUPTBI M TPOCThie 3(UpPHI, (EHOINBI,
JIbJETUbl U KETOHbI, KApOOHOBBIE KUCIOTHI U MX MPOU3BOJHbIE). [IpakTHueckoe
NPUMECHECHUE STWICHIIIMKOIIS, IHiepuHa, ¢penona. [Ipumenenne dpopmanbaeruia,
areTanb/eruja, ykCyCHoOM KucioTsl. Mblia Kak COJIM BBICHIMX KApOOHOBBIX KMCIIOT.
Moromue cBOMCTBA MbLIA,

- A30TCOACPKAIUC COCANHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6eJ'IKI/I).

N

Knaccugukaius 1 0COOEHHOCTH OPraHUYECKUX PEeakIuid. PeakMoHHbIE IEHTPHI.
Pangukanel. IlepBoHayasnbHble MOHATUSA O THUIAX M MEXaHU3Max OPTraHUYECKUX
pEaKLHiA.

IIpakTHyeckoe 3aHsATHE 9

Pemenne nenodek mpeBpalleHUil HAa TEHETHMYECKYIO CBS3b MEXAY KiaccaMu
OPraHUYECKHX COCTMHEHUM C COCTAaBJICHUEM HAa3BAHUN OPraHMYECKUX COEIUHEHHM
10 TPUBHUAJIBHON WM MEXKIYHAPOJHON CUCTEMATUUYECKOM HOMEHKIaType. Pemenne
pacUeTHBIX 3a/1a4 10 YPAaBHEHUSIM PEAKIHI C YHaCTHEM OPraHMYECKHX BEIIECTB.

JlabopaTopHbIe 3aHsATHE

JlaGoparophas padora 3 Iloyuenue 3TuneHa 1 U3y4eHne ero CBONCTB

[TonyueHne »TWIEHAa M3 STaHOJIA B J1a0OpaTOpUM M M3yYCHHE €ro (U3MYECKUX U
XUMHUYECKHUX cBOMCTB. CoCTaBleHNE peaklIWi MPUCOETUHEHNS U OKHCIEHHS Ha TpuMepe
sTUJIeHA. Pemenne pacueTHbIX 3aa4 ¢ HCHOIb30BAaHUEM INIOTHOCTH Ta30B 110 BOAOPOLY U
BO3AYXY

Tema 4.3.
Oprannueckue
BEIL[ECTBA B
JKU3HEAESITEIBHOCTH
YeJI0BEKa.
IIpou3BoacTBO M
IIPUMEHEHHUE

Coaep:xanue yueOHOIro MaTepHaJia

Teopernueckoe o0yueHue

(op]

buooprannueckue coenunenus. [lpumenenue u Ouosornyeckas pojib YrileBOAOB.
OxucieHue yrieBoJOB — HCTOYHUK HHEPIUU JKUBBIX OpraHu3moB. ObiacTtu
NpPUMEHEHUsS aMHHOKHUCIOT. [IpeBpaimieHuss O€lIKOB TMHUIMM B OpPraHU3ME.
buonornueckue ¢ynkuun OenkoB. buonormdeckue ¢yHkuMH KUpoB. Poib
OpraHMYECKON XMMUU B pelIeHUH NMPoOJIeM MUIIEBOM 6€30IacHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHune HykieoTnaoB. Cocras

OK 01
OK 02




OpTraHU4Y€CKUX BEIICCTB
B IPOMBIIIJICHHOCTH

HykiaenHoBelX  kucioT (JAHK, PHK). Pomp HyKIEeMHOBBIX KHCIOT B
YKU3HEACSITEIIbHOCTH OPTaHNU3MOB.

[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAaHOJIA, NepepadoTka
Heptu. IlommdTHineH  Kak  KPYMHOTOHH@KHBIH — MPOAYKT  XUMHYECKOTO
npousBoacTBa. [Ipumenenne stuieHa. [Ipon3BoACTBO M NpHUMEHEHUE KaydyKa U
pe3unbl. CUHTETUYECKHE W HCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA.
[TpakTdeckoe MCIOIb30BaHNE BOJIOKOH. CHHTETMYECKHUE IUICHKU: M30JALUS I
POBOJIOB, MEMOpaHbl Ui ONPECHEHHWS BOABI, 3alIUTHBIC IUICHKH JUIS
aBTOMOOWJIEH, IUIaCTBIPU, XHUPyprudyeckue TMoBsS3kU. HoOBBIE TEXHOJIOrHH
JAIbHENIIETO COBEPLICHCTBOBAHNUS IIOJIMMEPHBIX MaTepHalIoB. Poiib oprannyeckon
XUMHUHM B pEIIEHUM MpoOJieM 5>HEPreTHUecKo Oe30MacHOCTH, B Pa3BUTUH
MEAMIMHBI, CO3/JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB 3HEPIUU
(a7pTepHATUBHBIE UCTOYHUKU YHEPTUN).

IIpakTHyeckoe 3ansaTue Ne 10

Pemenue IMPAaKTUKO-OPHUCHTUPOBAHHBIX 3a,[[aHPII>i II0 COCTAaBJIICHUIKO XHMHNYCCKHX
peaKuHﬁ, OTpaXXKarOMUX XUMHUYCCKYIO aKTUBHOCTH OPraHUYCCKUX COGI[I/IHGHI/Iﬁ B
Pa3JIMYHBIX Cpeaax (HpPIpOI[HLIX, 6I/IOHOFI/IHCCKI/IX, TeXHOFeHHbIX).

KonTtpoubHasn
padora 3

CTpyKTypa u cBoiicTBa OPraHMYecKUX BellecTB

Pa3zgen 5

Kunernyeckue mu TEPMOANHAMHUYCCKHE 3aKOHOMEPHOCTH MNPOTCKAHUM
XUMHUYECCKHUX peakunﬁ

12

Tema 5.1
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMUYECKUX peaKiui

Coaep:xanue yueOHOro MaTepHaJia

o

TeopeTuquKoe oﬁyqelme

N

Xumnueckue peakiuu. Kimaccupukanus XMMHYECKMX peakiuil: mo ¢azoBoMy
coctaBy (IFOMOTE€HHbIE W TETEPOreHHbIE), MO MCIOJIb30BAHUIO KaTalnu3aTropa
(katanuTHYecKHe U HekartanuTuueckue). CKOpOCTh peakivy, €€ 3aBUCUMOCTh OT
pa3NMUYHBIX  (PAKTOPOB: TPUPOABI PEATHPYIONMX BEMIECTB, KOHIECHTPAIUU
pearupyoomux BemecTB, Temieparypsl (mpasuio Baur-I'odda), nmomanu
PEaKIIMOHHON TMOBEPXHOCTH, HAM4YWsl KaTaimu3aTopa. Poib Karaiam3atopoB B
OpUpoZie M TNPOMBIIUIGHHOM  IPOU3BOACTBE.  DHEprus  aKTUBALUU.
AKTHBHpOBaHHBIA KoMIulekc. Kartanuzaropsl u katanus. Ponb kaTanuzatopoB B
IPUPOJIE U MPOMBIIUIEHHOM IPOU3BOJICTBE

JlaGoparopHble 3ansiTus 4




M3yueHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAaKIMH OT KOHIICHTPAIUH
pearupyrommx BemecTB U Temreparypbl. JlabopaTopHas pabora Ha BbIOOp: 1.
JlabopatopHasi paborta «OmpenencHre 3aBUCUMOCTH CKOPOCTH PEAKIMUA OT
KOHIIEHTPAIIU pPEarupyoomux BeniecTsy. VcciaemoBanue 3aBUCMMOCTH CKOPOCTH
peaknmuu OT KOHIEeHTpanuu. OnpeneneHrne KOHCTAHTBI CKOPOCTH —PEaKIUH
rpadpuueckum meroaom. 2. JlaGopartopHas pabora «OmnpenercHne 3aBUCUMOCTH
CKOPOCTH pEakIMi OT TeMIepaTypbl». McciaemoBaHne 3aBHCHMOCTH CKOPOCTH
peakuuu OT Temmeparypbl. Pacder sHeprum axkTtuBauuM peakuuu. Peuienue
NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaiu3 (HaKTOPOB, BIHUSAIONIMX Ha
HN3MCHCHHUEC CKOPOCTHU XUMHUYECKOU PCaKINU.

Tema 5.2
TepMoguHamMuyeckre
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHUYCCKUX peaKLII/Iﬁ .

PaBHOBecue
XUMHUYECKHUX PEaKui

Coaep:xanue yue0HOro MaTepHaJia

TeopeaneCKoe oﬁyqelme

N

Knaccudukanms XUMHYECKUX peaKIuii: o TerioBoMy  3ddexry
(3x30Tepmuueckue, sngorepmuueckue), no OK 02 obGparumocTtu (oOpartumeie u
HeoOpatumeble). TeroBbie 3(PGEKThl XMMUYECKUX peakiui. TepMoXuMuYecKue
ypaBHeHUs. OOpPaTUMOCTh PeaKIHil. XMMHYECKOE PABHOBECHE U €T0 CMEIIICHHUE ITO/T
IEHCTBHEM pa3NUYHBIX (AKTOPOB (KOHIICHTpAIUS PEareéHTOB WM MPOIYKTOB
peakiu, JaBJICHHE, TeMIeparypa) I CO3[aHUS ONTHUMAJIBHBIX YCIOBHH
MPOTEKaHUs XUMHUYECKUX TmporeccoB. [loHATHe 00 HSHTAIbIUM U HSHTPOIMHH.
Oueprust ['m66ca. 3akon 'ecca u cneacTBus u3 Hero. Poib cMelennst paBHOBECHS
B TEXHOJIOTHYECKUX MPOIleccax.

IIpakTnyeckoe 3ansitue 11

[Tpunuun Jle HlaTenbe. Biusiaue pa3nuyHbiX pakTOpoB Ha U3MEHEHHE PaBHOBECHS
XUMHUYECKUX pEaKUui. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XUMHYECKOIO
paBHOBecHs. PacueTbl paBHOBECHBIX KOHLEHTPALMMI PEarupyrolux BELIECTB H
POAYKTOB peakiuil. Pacuets TemnoBoro sa¢dexra peakuuu. Perenue npakTuko-
OpPUEHTUPOBAaHHBIX 3aJaHui Ha npuMeHeHue npuHuuna Jle-Illatense mia
HAaXO’KJICHUs HAIIPABJICHUS CMEIIEHUS PABHOBECHS XUMUYECKON PEaKIINK U aHAJIN3
(bakTOpOB, BIUSIONIMX HA CMEIIEHHEe XMMUYECKOT'O paBHOBECHUS

OK 01
OK 02

JlaGopaTopHble 3aHATHS

JlaGopaTtopnast pabota 5 V3ydyeHue BAUSHUSA Pa3TUYHBIX (PAaKTOPOB HA CMEIICHHE
XUMHUYECKOTO PABHOBECHUS
HCCJ’IG}IOBaHl/Ie BJIMAHUA U3MCHCHUA KOHUCHTpallMM BCHICCTB, PCAKIWH CPCIAbl U




TEMIIEpaTypbl Ha CMEIICHHE XUMHYECKOTO paBHOBecHs. CpaBHEHHE MOTYyYEHHBIX
pEe3yIbTAaTOB C TEOPETHYECKHM MPOTHO3HPYEMBIMH Ha OCHOBe mpuHuuna Jle
[larense.

KoHnTpoabHasn
padora 4

CKOpOCTh XMMHUYECKOHN peaKIIM1 U XMMHUYECKOE PAaBHOBECHE

Pasznea 6

JlucniepcHble CHCTEMBI

10

Tema 6.1
JucniepcHble CHCTEMBI
1 (haKTOPHI UX
YCTOMYMBOCTH

Conep:kanue y4eOHOT0 MaTepuaJia

Teopernueckoe o0yueHue

Hucnepcusbie cucremsl. Komuionansie cucremsl. MiIcTuHHBIE pacTBOpBI. PacTBOpeHne
Kak (Qusuko-xumudeckuii mpouecc. PactBopel. CrocoObl IPUTOTOBJICHUS
pactBopoB. PactBoprmocTh. MaccoBas 107151 paCTBOPEHHOI 0 BemecTna. [IpenensHo
JIONYCTUMbIE KOHIIEHTPALIMM W HX HCIOJIb30BAHME B OLIEHKE 3KOJIOTMYECKOU
6e3onacHocty. Knaccudukanus aucrepcHbIX cucTeM 1o coctaBy. CTpoeHue u
dakTopbl yCTOMYMBOCTH JHMCIEPCHBIX CHUCTeM. Pacmo3HaBaHMe€ MCTHHHBIX
pacTBOpOB, KOJUIOMAHBIX PAcTBOpPOB W rpydomucnepcHbix cucteM. CTpoeHune
Muuleibl. PaccenBanue cBeTa mOpu MNPOXOXKACHUU CBETOBOTO IIydyKa uepe3
ONTUYECKU HEOJHOPOIHYIO cpeny (3ddexra Tunnans)

IIpakTnyeckue 3ansaTus 12

Pemenne 3amad  Ha  NOPUTrOTOBIEHHWE  PAacTBOpPOB. PemieHue  mpakTHKO-
OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUK HA JUCIEPCHBIE CUCTEMBI, UCIIOJIb3YEMbIE
B OBITOBOM M TPOU3BOACTBEHHON JIEATELHOCTH 4YEJIOBEKa, C IMO3UIIUN
HKOJIOTMYECKOI 0e30MacHOCTH TOCHEACTBUM U TPaMOTHBIX PEHICHHN MpooseM,
CBSI3aHHBIX C XMMHEH.

OK 01
OK 02
OK 07

Tema 6.2
Uccnenosanue cBONUCTB
JIUCTIEPCHBIX CUCTEM
JJIA UX I/IHeHTI/I(bI/IKaHI/II/I

Coaep:xanue yue0HOro MaTepHaJia

o

JlaboparopHble 3aHATHUS

o

JlaGopatopHas pabota 6 [IpuroroBienue pactBoposy. IIpurorosienue pacTBopoB
3aJaHHOW  (MOJSIpHOM) KOHUEHTpauuu (C  MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCAMM ), OTIPEAEIEHUE CPEbl BOJAHBIX PACTBOPOB.

JlabopaTtopHnas paborta 7 VccienmoBanue AUCTIEPCHBIX cCHCTeMY. [IpuroToBienue u
W3YYEeHHE CBOWCTB JIMCIEPCHBIX CHCTEM Pa3HBIX BUOB: CYCIIEH3HMH, dMYIbCHUH,
KOJUTOMIHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJUIOUIHBIX PACTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3IHMunil MEXTy HUMHU.

KonTpoubsHas

I[I/ICHCpCHBIe CHUCTCMBI

OK 01
OK 02




pa6ora 5

Pa3zgen 7

KavecTBeHHBIE peakiy 00HAPYKEHUS] HEOPTaHWYECKUX M OPTaHWYECKHUX BEIECTB

oo

Tema 7.1
OO6HapyxeHue
HEOPraHMYECKUX
KaTHOHOB M aHHOHOB

Conep:kanue y4eOHOT0 MaTepHuaJia

o

IIpakTnyeckue 3ansaTus 13

N

KadyecTBeHHBIE XMMHUYECKHE PEAKIMH, XapaKTepHbIE s  OOHApyKCHHS
HEOPraHMYeCKUX BEIIECTB (KaTHOHOB M aHUOHOB). CocraBieHue YypaBHEHUIl
peakuuii oOHapy» eHus KaTHoHOB |-V rpymm u aHHOHOB, B T.4. B MOJICKYJISIPHOU U
HMOHHOW (Qopmax. Peakuuu oOHapyXeHUS HEOPTaHUYECKUX BEIECTB B peaJIbHBIX
00BEKTaX OKPYKAIOIICH CPEIbI.

JlabopaTopHble 3aHATHSA

JlaboparopHas pabota 8

OOHapyxeHue HeopraHn4eckux BeecTB (kaTuoHoB [-VI rpynn niam aHHMOHOB) C
MCIIOJIb30BaHNEM Ka4eCTBEHHbBIX aHAJTUTHUUECKUX PEaKLUM.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopHasi pabora «AHaIUTHYECKHE peakuuu KaTHoHOB [-VI rpymm».
[TpoBeieHue KaUECTBEHHBIX PEaKIMii, UCTIOIb3YEMbIX JJI1 OOHAPYKEHHS KaTHOHOB
I rpynmel (kanus, HaTpus, MarHusi, aMmmoHnus), Il rpynnsl Ha npumepe Oapus, II1
rpynmnsl — cBUHLA, [V rpynnel — amoMmunus, V rpynmnsl — xxenesa (I u III), VI
rpynnsl — HUKend. Onucanye Ha0lI01aeMbIX SIBJICHUH U COCTAaBIIEHUE XUMUYECKUX
peaKuui.

2. JlaGopatopHasi paboTa «AHAIUTHYECKHE pEakIUH aHUOHOBY. I[IpoBenenue
Ka4eCTBEHHBIX PEAKIIM, UCIOJIb3YeMbIX Ul OOHapy>KEHUs] aHHOHOB: KapOoHaTa,
docdara, cynbdara, cyapduna, HUTpaTa, XjJopuaa u ap. Onrcanue HaOIIOTaEMbIX
SBJICHUH U COCTABJICHHE XUMUYECKUX PEaKIHH.

OK 01
OK 02

Tema 7.2
OGHapyxeHue

OpTraHU4YCCKUX BCILICCTB

OTJIEJIBHBIX KJIACCOB C
HCIIOJIb30BAHUEM
KaK4Y€CTBCHHBIX
peakuun

Conep:xanue yueOHOro MaTepuaJia

IIpakTHyeckue 3anaTus 14

N

KauecTBeHHBIC XMMHYCCKHE pCaKun, XapaKTCPHBIC JIA O6H3py>1(eHI/I${ OTACIBHBIX
KJIaCCOB OPraHUYCCKHX COGﬂHHCHHﬁZ (I)GHOJ'IOB, AIBACTUAOB, KpaxMalia, YKCYCHOﬁ
KHCJIOTBI, aMUHOKHUCIIOT U Ap. JIeHaTypauHﬂ 0eJIKOB IIpyu Harp€BaHuH, LBCTHBLIC
pCaknuunu OCJIKOB. CocraBiecHue KauC€CTBCHHBIX peaKuHﬁ 06Hap}/')i(CHI/I$I
OpPTraHUYCCKUX COG)II/IHGHI/Iﬁ OTACIBHBIX KJIACCOB.

JlabopaTopHble 3aHATHS

JlabopaTopuast pabota 9 OOHapyXeHHE OPraHUYECKHUX COCAMHEHHUH OTAEITbHBIX

OK 01
OK 02




KJIACCOB.
JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopnas pabGorta «KadecTBeHHBIC pEaKIMM Ha OTACIBHBIC KIIACCHI
OpTraHU4YCCKUX BCUICCTB». HpOBeHGHI/Ie Ka4Y€CTBCHHbBIX peaKL{Hﬁ, HCIIOJIB3YCMbIX
JUIE  OOHApY)KEHUS OPraHUYECKUX BEUICCTB PAa3JIMYHBIX KIACCOB: ()EHOJIOB,
QIBJICTHJIOB, KpaxMalia, yKCYCHOM KHCIIOTHI, aMUHOKHCIIOT, O€7KOB 1 J1p. Onucanwue
HaOJIF01aeMBIX SIBIICHUI U COCTABIICHHE XMMUYCCKHX PEAKIUI U/UITHA CXEM.

2. Jlaboparopnas padota «KadecTBEeHHBIN aHAJIN3 OPraHUYECKUX COCIUHEHHM 1O
(GyHKIMOHATIBHBIM  Tpymmam».  [IpoBeleHHE  KAueCTBCHHBIX  PEaKI[Hid,
HCIIOJIB3YCMbIX IJIA PACTIO3HABAHUA OPraHUYCCKUX BEIICCTB OTACIbHBIX KJIACCOB I10
(YHKIMOHAJIBHBIM TPYIIIIAM: Ha MPUMEPE aMUHOKHCIOT M KapOOHOBBIX KHUCIIOT,
CIIUPTOB U (DEHOJIOB, ATBJCTH/IOB M KeTOHOB. OnucaHne HaOIIOAaeMbIX SIBJICHUN U
COCTABJICHUEC XUMHUYECKUX PEAKIIUHN H/UITH CXCM.

IIpodeccHoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lepsKaHue MPUKJIATHOI0 MOLYJIs) 42
Paznen 8 Xumus B ObITY U IPOM3BOJICTBEHHOI /1eSITEIbHOCTH YeJI0BeKa 6
Coaep:xanue yueOHOro MaTepHaJia 6
IpakTuyeckne 3anaTus 15-17 6
Okosoruyeckass 0€30MaCHOCTh MOCIEACTBHI OBITOBOM M IPOWU3BOJICTBEHHOU 4 OK 01
eSTETIbHOCTH YellIOBeKa, CBA3aHHAs C NepepabOTKOM BELIECTB; MOMCK U aHAJIU3
Tema 8.1 Xumus B A . ’ pep n ’ OK 02
S XUMHYECKON HH(POPMAIIUHU U3 PA3INYHBIX HCTOYHUKOB (Hay4Hasl M yueOHO-HAaydHas OK 04
. JaUTEepaTypa, CpeAcTBa MaccoBOil MHpopmanuu, cetb MHTEpHET 1 ue). Keiicel
MIPOU3BOICTBEHHOM patypd, cpect ¢ PMaltuy, P Apyrue) OK 07
eATENLHOCTH (c yuetoMm Oynytieit mpodeccuoHaIbHOM IeITeTbHOCTH) Ha aHAIM3 HHPOPMAIIUH O
qeloBeKa IPOM3BOJICTBEHHOIN JI€SITENbHOCTH YEJNOBEKa, CBA3aHHOW C TMepepaboTKON U
MIOJTy9YEHHEM BEIECTB, a TAK)KE C HIKOJIOTHIECKOHN O€301MacHOCTHIO.
3ammra keiica: IlpeacraBieHue pe3ynbTaTOB peIIeHUs] KEHCOB (BBICTYIUIEHUE C
npe3eHTaImen) 2
Pa3znen 9 HccaenoBanue 1 XMMHUYECKHI aHAIHN3 00bEKTOB OMOChepsbl 8
Copnepxxanue yueOHOro MaTepuaJa 2
Tema 9.1 OcHOBEI 1ep x P OK 01
. JlabopaTropHble 3aHsITUS 2
n1abopaTopHOI =
JlaGopatopHas padota 10 OcHOBBI 1a00paTOPHOI MPAKTUKH 2

IMPAKTHUKHU B

JlaboparopHas mocyna W XUMHYecKHe peakThBbl. OCHOBHbBIE J1a0OpaTOpPHBIE




npodeccHoHaIbHBIX
nabopaTopusix

onepanuu. JlaboparopHoe oGopynoBanue. TexHuka O€30MAaCHOCTH W IpaBUIIA
paboThI (MOBEJCHNS) B 1TAOOPATOPUH

IlpakTuyeckue 3ansitus 18-20

BrinonHeHUE THUIIOBBIX PACYeTOB MO TEMATHKE SKCIIEPUMEHTA (BBIXOJ MPOAYKTA
peaKIMu, Macca HaBeCKH, 00bEeM PaCTBOPHUTEIIS).

OO0paboTka JaHHBIX, aHAIU3 U OIEHKA WX JIOCTOBEPHOCTH (BBIYHCICHUE CPEIHETO
3HAQYCHHUSI OKCICPUMEHTAJbHBIX JIaHHBIX, [OTPEIIHOCTH). [IpencraBieHue
PE3yIaBTATOB HKCIIEPUMEHTA B Pa3IMIHOM opme (Tabnuna, rpaduk, OTYET, JOKIAI,
MIPE3CHTALINS ).

Tema 9.2 XumMuueckui
aHayIu3 Mpo0 BOJbI

Coaep:xanue yue0HOro MaTepHaJia

(o3}

TeopeaneCKoe oﬁyqelme

N

Knaccudukanus npod BOABI M0 BUAY U HA3HAYCHUIO, HCXOJIS M3 €€ XHMHYSCKOTO
cocrtaBa. OpraHojenTHYeCKUe CBOWMCTBAa (3amax, MPO3PAavYHOCTb, I[BETHOCTb,
MYTHOCTb) BOJABI. KuCIOTHOCTH M 1IeN0YHOCTh BOABL. pH cpenbl U mMeTonbl ee
onpezaeneHusi. JKecTkocTs BOJABI U METONbI ee ompeaeneHus. CylHOCTh METo/a
TUTPOBaHUA. Bubl )kecTKOCTH BOABI (BpeMEeHHas! ¥ ocTosiHHAs ). JKeCTKOCTh BOJIbI
KaK MpUYUHA BBINAJEHUS OCAIKOB WM 00pa30BaHUS COJICOTIOKEHUN, UMEIOIINX
MECTO B 6I>ITy M Ha IpOU3BOACTBC. Cocras coneﬁ, BBI3BIBAOIIIUX KECTKOCTH BOJHbI.
XUMHYECKHUE MPOIIECCHI, YCTPAHSIONTNE )KECTKOCTh BOJIbI. Y paBHEHUSI XUMUYECKUX
peaKUH, WUIIOCTPUPYIOIIUX MPOUECCHl, MPOUCXOASIIME TPU YCTPAHECHHH
KECTKOCTU. YCTpPaHEHHE BPEMEHHOW J>KECTKOCTH OBITOBBIMH W XUMHYECKHUMHU
crioco0amu. CriocoObl YCTPaHEHUS! TOCTOSTHHON KECTKOCTH.

IIpakTHyeckue 3auATHs 21

CriocoOb! BBIpaKEHHsI KOHLEHTPALMKA PACTBOPOB: MACCOBAsl JOJSI PACTBOPEHHOIO
BEIIECTBA, MOJISIPHAsE M MOJBSUIbHAs KOHILEHTpaluu. Tutp pactBopa. Pemienue
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 33/JIaHUi Ha pacueT KOHILIEHTpalui
3arpsi3HAIOIIMX BEIIECTB M HMX CPAaBHEHHME C MPEAEIbHO JONYCTUMBIMU
koHueHTpauusamu (I1IJJK).

JlabopaTopHble 3aHATHS

HccenenoBanne XUMHYECKOTO cocTaBa Mpo0 BOIBI.
JlaGopatopHas pabota 11 Ha BEIOOD:
1. JlabopartopHas pabora «OuncTKa BOABI OT 3arpsiI3HEHUII.

OK 01
OK 02
OK 07




Hcnonp3oBanne MeTONOB (UIBTPOBAHHUS M aACOpPOIMHM 1S OTIEJICHUS
3arps3HEHUN B HCCeayeMoii TpoOe BoIbl. BEIOOp METO1a OUUCTKHY B 3aBUCUMOCTH
oT Buja 3arpsisHeHus. CpaBHeHHE 3G (EKTUBHOCTH Pa3IUYHBIX METOJ0B OUHCTKU
BOJIBI B Pa3HBIX YCIOBUSAX (B 1a00paTOpu, B JOMAIIHUX U MOJIEBBIX YCIOBUSX ).

2. JJaboparopHnas pabota «Onpezaenenre pH BoabI U €€ KHCIOTHOCTH.
Ompenenennie pH cpeapl ¢ MOMONIBIO  YHUBEPCAIBHOTO  MHIUKATOPA.
Hcnonp30BaHre TUTPOBAHUS IS OTIpeieTieHHs KUciaoTHOCTH. OnpeneneHue ooen
KHCJIOTHOCTH BOJIbI, pacYeT CBOOOIHOM KUCIOTHOCTH.

Omnpenenenne oOmei u cBobonHoi mienounoctu. CocTaBieHUE YpaBHEHHM
peaKuuii, MPOTEKAOIINX TIPH OMPEACIICHIH KUCIIOTHOCTH/ MEIIOYHOCTH MTPOO BOJIBIL.
VYcraHoBieHHe CHOCOOOB HCIIONIb30BAHUSA HCCIIENOBAaHHBIX MpoO BOIBI B
JKU3HEACSITEIILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTAaBE.

3. JlaGoparopnas pabGota «OmpezneneHue >KECTKOCTH BOABI M CHOCOOBI ee
YCTPAHCHUS».

CnocoObl ycTpaHEeHHs BCEX BUIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa CoJied
JKECTKOCTU. Perenne 3KCrepuMeHTalbHOM 3a7a4d Ha BBISIBJIEHHUE BPEMEHHOU M
MOCTOSIHHOM KECTKOCTH BOAbL. OIIEHKAa BEPOSATHOCTU YCTPAHEHHUS BCEX BHJIOB
JKECTKOCTH B JIOMAIITHUX YCIIOBUSIX.

Tema 9.3 Xumuueckuit
KOHTPOJIb Ka4eCTBa
MPOJIYKTOB MUTAHUS

Conep:xanue yueOHOro MaTepuaJia 6
Teopernueckoe o0yueHue 2
KauecTBeHHBIM  XMMMYECKMM  COCTaB NPOAYKTOB IHUTaHWs. BemecTsa, 2
banbcuduuupyomre NPOIyKThl MUTAHUS, U BEIIECTBA, 3arPS3HSAIONIUE TPOIYKTHI
nutanus. OmnpeeneHue 3arps3HSAIOLMX XUMHUYECKMX BELIECTB B IMPOJYKTax
NIMTaHMsl, ONPEJEIICHNE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOJYKTOB IUTAHHUS.
IIpakTuyeckue 3anaTus 22 2
Opranunyeckre M HEOPraHUYECKHE BEIIECTBA, BXOAIINE B COCTaB IPOAYKTOB 2

nutanus. OnpeneneHue cocTaa 0JIr0]] Ha COlepKaHNe MAaKpO U MUKPOAJIEMEHTOB.
N3yueHne mpeioKeHHBIX MpenojaBareieM O]l Ha MpeaAMeT XHMHUYECKOTo
COCTaBa, ONPEEIICHHUE T0JIEN OT CyTOYHON HOPMBI MAaKPO ¥ MUKPO3JIEMEHTOB B
yKa3zaHHOM OJroie.

Pemenne MIPaKTUKO-OPUCHTUPOBAHHBIX  3ada4 110 Ky.]'II/IHapHOI\/’I TEMATHUKE
pa3IMYHbIX THUIIOB.

OK 01
OK 02
OK 07




JlabopaTtopHble 3aHATHSA

HccnenoBanre XUMUYIECKOTO COCTAaBa MPOTYKTOB MUTAHUS.

JlaGopaTtopHas pabora 12 Ha BEIOOD:

1. JlabopatopHas pabora «OOHapyKEHUE HUTPATOB B MPOYKTAX MUTAHHSD.
HccnenoBanne MarepuajgoB —IONTYKOJUYECTBEHHBIM METOJOM  ONpEICIICHHS
HUTPATOB C HCMOJh30BAaHUEM TU(EHUITAMHHA (KOPHEIUIOABI OBOIICH, JTUCThS U
KOYEphDKKA KaITyCThI, TUIOJBI (PPYKTOB). AHAIHM3 YPOBHS 3arps3HEHUS] HUTPATaMH
110 MHTEHCUBHOCTH OKPAITUBAHUS IPOIYKTOB PEAKITHH.

2. JlabGoparopHas pabGota «MccienoBaHue MPOJYKTOB IUTAHHWS HA HaIH4YUC
YTJIEBOIOBY.

HccnenoBanre MOJIOUHBIX TPOAYKTOB Ha HaiM4We Kpaxmaia. McciemoBaHue
MPOJYKTOB HA HATMIHE TITFOKO3BI

Tema 9.4 XumMuueckuii
aHaJIu3 Mpo0 MOYBBI

Conep:xanue yueOHOTro MaTepHaJia

Teopernueckoe o0yueHue

N

Knaccugukarus mous mo BUy ¥ Ha3HAYCHUIO, HCXOS U3 XUMHUYECKOTO COCTaBa.
WNnentndukanuss npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBY, OIHCaHHE
BO3MOKHOCTEH €€ PUMEHEHMS.

TpeboBaHMs K KaUeCTBY IMOYBHI Pa3JINYHOTO Ha3HaueHus. Onrcanue ocobeHHOCTeH
UCIIOJIb30BAaHUsl TIOYB B 3aBHUCHUMOCTH OT THUIIOB, CIIOCOOBI YTy4YIIEHHs] KauecTBa
[OYB B 3aBUCHUMOCTH OT Ha3zHaueHUs. OONacTH HCHOJIb30BaHUS OPraHUYECKUX
y00peHuil B 3aBUCUMOCTH OT KaueCTBEHHOro cocTaBa. OnucaHue OpraHuYecKuX
yn1oOpeHnit M HX MpUMEHEHHEe B 3aBUCUMOCTM OT COCTaBa IIOYBBI U €€
Pa3HOBUIHOCTH.

IMpakTHyeckue 3aHsaTHsA 23

Ob6nactn Ha3HaueHHs (IPUMEHEHHs) TIOYBBI, HCXOAS U3 KayeCTBEHHOIO M
KOJIMYECTBEHHOTO COCTaBa. AHAJIN3 HOPMATUBHOM JIOKYMEHTALIUH.

Posnp HeopraHuyeckux BeEUIECTB B KaueCTBE MHHEPAJIbHBIX YIOOpEHHUH,
yinydmuTeneid mouBbl. CocTaB MHMHEpANbHBIX YAOOpPEHHH W UX NPUMEHEHHE B
3aBUCHMOCTH OT COCTaBa IIOYBBI M €€ PAa3HOBUIAHOCTH. B3amMoCBsA3b cocTaBa
ynoOpeHuit 1 UX BIMSHUS Ha BEreTaTUBHbIE CBOMCTBA U IJIOIOHOIIEHUE PACTEHUIA.

JlabopaTtopHble 3aHATHSA

OK 01
OK 02
OK 07




HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas pabota 13 Ha BeIOOD:

1. JTabopatopHas pabora «OOHapyXKeHHE HEOPTAaHUIECKUX MIPUMECEH B IpoOax».
[TpuroroBneHre npoObI MOYBHI Ui HCCIENOBAHHS KHCIOTHOCTH/IEIOYHOCTH,
HEOPraHMYECKUX 3arps3HEHUN.

OOnHapyxeHrue XJIOpua- Hu Cyiab(har-uoHOB B TmpoOe mouBbl. CocTaBicHHE
ypaBHEHUU peakuuii oOHapyxkeHus. CpaBHEHHE TMOIYYCHHBIX ITOKa3aTeleld C
HOPMAaTUBHBIMU (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

2. Jlaboparopnas pabora «Omnpenenenue pH BOAHONH BBITSHKKHM TOYBBI, €€
KHACJIIOTHOCTH U IIEITOYHOCTHY.

HccrnenoBanre BOJHBIX BBITSXKEK 0Opa3lloB TOTOBBIX TMOYBEHHBIX cMecel (aiis
pasHbIXx THNOB pacteHuid). Ompenenenne pH TMOUYBBI € HCMOIB30BaHHEM
uHAUKaTOpoB. OlLIeHKA TUIIOB MOYB B MPECTaBIEHHBIX 00pa3ax

(cIIbHOKHMCIIAS, KUCIIas, CIIa00KUCIasl, HeUTpalbHasl, IEI0YHAs).

Tema 9.5
Hccnenosanme
00BEKTOB OHOCHEPHI

Coaep:xanue yueOHOT0 MaTepHaJia 10
Teopernueckoe o0yueHue 2
YueOHo-ucCne0BaTeIbCKU  TIPOSKT B OOJIACTH  HMCCJIEIOBAHHUS OOBEKTOB 2
ouoctheprl. O030p TeM y4yeOHO-HCCIEIOBATEIBCKUX TMPOEKTOB. AINTOPUTM
BBINOJIHEHUs npoekTa. Onpesenenue npodaemMsl UcciaeqoBaHNs. MeToabl MoucKa,
aHanm3a u 00paboTKu MH(GOPMAIIUU O MPOEKTE B PA3IMUHBIX UCTOYHHKAX.

IIpakTuyeckue 3ausitus 24 4
O0ocHOBaHME aKTyaJbHOCTH BbIOpaHHOW TeMbl. BplgiBIeHHE npoOIeMbl 2
uccnenoBanus. Beioop 00beKTOB M MeTo10B uccienoBanus. IloctaHoBka Lenel u

3amad wuccnenoBanus. OmnpeneneHue mMpoaykra wuccienoBanus. OmnpeneneHue

HTAIOB M COCTABJICHHUE MJIAHA UCCIICTOBAHMSL.

3amura mnpoekra: IlpencraBieHne pe3ylbTaTOB  BBHINOJHEHUS  y4eOHO- 2
UCCIIEIOBATEIbCKIX IPOEKTOB (BBICTYIUIEHUE C TIPE3EHTAINEN ).

Jlaboparopubie 3ausitusi 14-15 4
HccnenoBanue MpemioKEHHOTO O0bEKTa Ha  KHUCIOTHOCTb, IIEJIOYHOCTH, 4

XUMUYECKUA COCTaB (3arps3HUTENHM, MaKpo- W MHUKpodyieMeHThl). OOpaboTka
pe3ynbTaToB uccienoBanus. OIeHKa KauecTBa UCCIEyeMOTo 00beKTa, UCXOIS U3
pe3yIbTaTOB XUMHUYECKOTO aHAJN3a.

OK 01
OK 02
OK 04
OK 07




IIpomMe:xxyTouHasi aTTecTalus MO JTUCHHILIMHE (IK3aMEH)

2 cemMecTp

Hroro:
O0beM o0pa3oBaTe/IbHOW MPOrpaMmbl -72 4
YueOHasi HATPy3Ka BO B3aUMO/I€CTBHM C MpenoaaBareleM— 72 4.

B TOM 4YHCJIe

IIpomexyTouHas arrecTauus B popme 3auera -4 4.




3 YCJOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI

3.1. lnsa peanu3auuu NporpaMmbl y4eOHOI THCHMIIMHBI JO0JKHbI ObITH MPe1yCMOTPEHbI
cjefylolIUe crenuaabHble MOMeIleHus :

Kabunet «Xumumn», OCHaIIeHHBIA 000pyIOBaHUEM:
PaGouee mecto npernoaasares;

[Tocagounbie MecTa MO KOJIMYECTBY O0YUAIOIIUXCS;
Jlocka knaccHas;

kad st peakTUBOB,;

[lIxad BBITKHOM;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XuMmuyeckas nocyna;

PeakTuBBI U IeKapCTBEHHBIE CPEJICTBA;

Amnmaparypa, TpuUOOpPBI: KalbKYJISITOPBI, BEChl, PAa3HOBECHI, JUCTHIUIATOpP, IUIUTKA
JIIEKTpUYECKas, OaHs BOJASHAS, CIHPTOMETPBL, TEPMOMETPHl XWMHYECKHE, MHUKPOCKOI
OHOJOTUYECKHI1, apeoMeTp;

10. Texuudeckue cpeacrtBa OOydYSHHs: KOMITBIOTED C JIMIIEH3MOHHBIM IPOTPAaMMHBIM
obecrieueHreM, MyJIbTUMEINIHAS YCTAHOBKA.

CoNoOA~WNE

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. I'abpuensu O. C. u ap. Xumus ais npodeccuil U CrenuantbHOCTel eCTECTBEHHOHAYYHOTO
npoduns: yueonuk s CIIO. - M., 2018

2. TI'abpuensn O. C. u ap. Xumus ans npodeccuii U CHerralbHOCTeH €CTECTBEHHOHAYYHOTO
npoduns: [paktukym: yue6. nocodue ans 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. IllanoBan; nmox obmieit penakuueit I'. H. ®dageeBa. — 2-e u3n.,
nepepad. u gon. — MockBa: U3gatensctBo FOpaiit, 2022. — 431 c¢. — (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Texkcr: anexkrponHslii / OOpa3oBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/491035

2. AudunorenoBa, 1. B. Xumus: y4eOHUK W TPaKTUKYM JUIS CPEIHEro MpodeccruoHaIbHOTO
obpazosanus / U. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-e u3/., UCHp. U JOI. —
Mocksa: M3narensctBo FOpaiit, 2021. — 291 ¢. — (IIpodeccronansnoe oopazoBanue). — ISBN
978-5-534-11719-6. — Tekct: anmekrponHbIi // O0pa3zoBatenbHas miaTdopma FOpaiT [caiit]. —
URL.: https://urait.ru/bcode/471677

3.2.3. lonoTHUTEIbHbIE HCTOYHHKHU

1. 3aitues, O. C. Xumus. JlabopaTtopHblii MpakTUKYM U COOpHUK 3ajau: yuyeOHOe mocodue ais
cpennero mpodeccuonanbaoro oopazosanus / O. C. 3aitiieB. — Mocksa: U3parensctBo IOpaiit,
2020. — 202 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-8746-1. — TexkcrT:
snextpounsiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452597

2. AnekcanapoBa, J. A. XuMus HEMETAIJIOB: Y4eOHMK M TPAKTUKYM [UISI CPEIHETO
npodeccuoHaTbHOTO 00pa3oBanus / O. A. Anekcanaposa, 1. N. Cunoposa. — 3-e u3., ucnp. u
nor. — Mocksa: U3narensctBo FOpaiit, 2020. — 358 ¢. — (IlpodeccuonansHoe oOpazoBaHue).
— ISBN 24 978-5-534-00704-6. — Texcrt: snextponnbiid // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonona, I'. I'. Xumus: 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.
YepHukoBa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-



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

9500-9. — Texkct: snekrpoHHbld // JlaHb: 31ekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532

5. O0mas u HeopraHuveckas XuMus Jis (apMaleBTOB: YUYEOHHK U MPAKTHKYM I CPEIHETO
npodeccuoraibHOro oopazosanus / B. B. HerpeGenkuii [u np.]; mox obmeit pexakuuein U. 1O.
benaBuna, B. II. CepreeBoii. — MockBa: W3narensctBo 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 s cpeaHero npohecCuoHaIbHOTO
obpazoBanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa: U3znarensctBo FOpaiit, 2020. —
396 c. — (Ilpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-00948-4. — Tekcr:
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. Ta6puensa O. C., JIpicoa I'. I'. Xumust: kaura 1u1sl mpenoaaBaTenis: yaed. MeTo 1. mocooue. M.,
2016. 275c.

8. 'abpuensan O.C. Xumusi: TecThl, 331a4u U ynpaxkHenus: yueO. [locobue i cTya. yupexaeHuit
cpen. mpod. obpazosanust / O. C. TI'abpuensH, I'. I'. JleicoBa. — 5-e¢ usm., crep. — M.:
N3natensckuii neHtp «Akagemus» , 2017. —336 c.

9. I'abpuensia O. C., Octpoymos U. I'., CnankoB C. A., [lopodpeeB H. M. Xumusi: npakTUKyMm:
yueb. [Tocobue mis cTya. yupexaeHuii cpen. npod. odpazosanus; moa pen. O. C. N'abpuensina. —
5-e u3z., crep. — M.: U3narensckuil neHTp «Akaaemus» , 2018. —272 c.

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

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

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

3.3 IlepeyeHbr mNpPOrpaMMHOro oodecrneyeHusi, NPOPecCHOHAIBHBIX 0a3 JaHHBIX,
HHGpOPMAIMOHHBIX CIPAaBOYHBIX cHCTEM pecypcoB HH(OPMALITOHHO-
TeJeKOMMYHUKAIMOHHOUH ceTH «HMHTepHeT», HEOOXOAUMBIX /JJsI OCBOEHHMSI Y4eOHOro
npeamera

CoBpemennble npodeccronaabHbie 6a3bl qaHHbIX (CITB/):

Ne HaunmeHoBaHue

O6pazoBatenbHas miarhpopma FOPAWT (DnekTpoHHas oOpa3oBaTelbHAs CHCTEMa)
1 |[orosop Ne 726-21 ot 01.06.2021r

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

OnexkTpoHHble yueOHble u31anus AO «M3narensctBo «IIpocsenienne» Jlorosop Ne 1432-
3 R210r108.11.2021r;

OnextpoHHas Oubnuoreunas cuctema «PROFob6pazoBanue» [Jorosop Ne 7980/21/904-21]
4 ot 06.07.2021 1.;

OnexkTpoHHas O6ubimoreuHas cucrema «M3narensctBo Jlans» Jlorosop Ne 914-21 o
5 07.07.2021 r.;

OnexkrponHas 6ubanoreunas cucrema «9bC JIAHb» lorosop Ne 915-21 ot 07.07.2021
6 Ir;

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JNCHUIIVINHBI

KoHTponb M oOIeHKa pe3ynpTaToB OOy4YeHMsI OCYIIECTBISIETCS MperojaBaTesieM B Ipoliecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHH M J1a00opaTOpHBIX paboT, TECTHUPOBAHUS, a TaKke
BBITOJIHEHHS 00yJarOIUMKICS MHIAUBUAYAJTIbHBIX 33/1aHUH, IPOEKTOB, UCCIeI0BaHUN. Pe3ynbTaTh
0o0ydeHHUsl OMpeNeNsioT, YTO 00ydaroIuecs IOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH IO
3aBEPLICHUH U3YUYEHUS IUCLUIUIMHBI.


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

Pe3yabTarsl 00y4yeHus?

Kpurepum oueHkun

MeToabl OLIEHKH

3nanus: - 00BsICHSIET OCHOBHbIE | TeKylUii KOHTPOJb
OCHOBHBIC MTOHATHUS U 3aKOHBI XUMUHU; | MIOHATUS U TEOPUH XUMHUU; 0 KaXKJ0i TeMe:
MIEePUOIUYECKHI 3aKOH U | - u3naraet (pU3NYeCKUil CMBICH | - YCTHBIN OIpOC;
MEPUOJNYECKYIO0 CUCTEMY XMMHUECKUX | IOPAIKOBOIO HOMEpa, HOMepa | - MUCbMEHHBIN
3JIEMEHTOB JN. MenpeneeBa, | TPyMNIbl U IEpUOAa, OOBSICHSIET | ONPOC;
3aKOHOMEPHOCTH WU3MEHEHHUS | IPUYUHBI NEPUOANUYECKOTO | - pelieHue
XUMHUYECKUX CBOMCTB 3JIEMEHTOB M UX | U3MEHEHHUS CBOMCTB | CUTYaIlMOHHBIX
COEMHEHMI 110 IIepuoiaM U IpymnnaM; | XMMUUYECKUX JIEMEHTOB; 3ajad.
OOIIYI0 XapaKTEPUCTUKY XHUMHUYECKUX | - 1aeT OOUIYI0 XapaKTePUCTUKY
3JIEMEHTOB B CBSA3M C UX MOJIOKEHUEM B | XUMHUUECKHX AJIEMEHTOB 110 ero | [Ipomexyrounas
MEePUONYECKON CUCTEME; MOJIOKEHUIO B MEPUOINYECKOH | aTTecTalus
(OpMBI CYIIECTBOBAHUS XUMHYECKHX | CUCTEME; MIPOBOJIUTCSA B
AJIEMEHTOB, COBPEMEHHBIE | - OOBICHIET €AMHYIO MPUPOAY | popMe IK3aMeHa.
MIPE/ICTaBIEHMS O CTPOCHUH aTOMOB; XUMHUYECKUX CBA3EH; DK3aMeH BKJIIOYAET
TUIIBI U CBOWCTBAa XMMHUYECKUX CBSI3€U | -  aHANU3UpPyeT  CBOWCTBA | B ce0s  KOHTPOJb
(xoBaJIeHTHAs, HIOHHAs, BOJOPO/IHAsA); | HEOPraHMYECKUX BEIECTB Ha | yCBOEHUS
XapaKTepHble XHMUYECKHE CBOWCTBA | OCHOBE 3HAHHI O XMMHUYECKOM | TEOPETHYECKOIO
HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX | COCTABE; MaTepuaia;
KJIACCOB; - BbIpaxkaer cymHocTh OBP, | KOoHTpOab yCcBOEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHbIE UCIOJB3YET METOJ  HOHHO- | IPAKTHYECKUX
peaxuuu, peakliui HOHHOTO OOMEHa; AIIEKTPOHHBIX MMOIYPEaKIIHii; YMEHHH.
JUCCOLMAIUS JIEKTPOJIUTOB B BOJHBIX | - UCIIOJIb3YET TIOHATHE
pacTBopax, CHUIbHBIE H  Clla0ble | CUJIbHBIN, CIAOBIA SIEKTPOIUT
AJEKTPOJIUTHI, IPU COCTaBICHUU pEaKLUU
TUAPOJIN3 COJIEH; HMOHHOT0 0OMeHa;
peakiumn UACHTU(UKAIMU | - TPOTHO3UPYET  XapakTep
HEOpPraHWYECKUX COECJUHEHMM, B TOM | CpPElbl pacTBOpa COJEW MO MX
quclie, HCIOJIb3yeMBbIX B KauecTBe | (opmyie;
JIEKApCTBEHHBIX CPEJICTB - HCMOJB3YeT KayeCTBEHHbIC

peakuuu s uACHTUDUKAIITT

HEOPraHUYECKUX COCAMHEHUIN
Ymenus: - COCTaBlsieT  ypaBHEHHS | - JKCIIEPTHOE
- IPUMEHTh OCHOBHbBIE 3aKOHBI XUMHUU | PEAKIUH; HabmroieHne 3a
JUIs  peleHus 3ajad B o0NacTd | - MPOBOAUT  PacyeThl IO | XOJOM BBIIOJHEHUS
npo¢ecCHOHATILHOMN 1eATENIbHOCTH; dbopMynaM U ypaBHEHHSIM | IPAKTHUECKOMN
- COCTaBJIAITb YPAaBHEHUS pEaKUU: | peaKIuii; paboTHI;
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHEIE, - paboTaeT C peakTHUBaMH, | - OLICHKa
peakiuyu HOHHOTO OOMEHa; coOnrofasi TpaBWjia TEXHUKHU | Pe3yJIbTaTOB
- IPOBOAMTH PACUETHI MO XUMUYECKUM | OE30MaCHOCTH, MPOBOJUT | BBHIOJTHEHUS u
(dbopMynaM U ypaBHEHHUSIM PEaKIINH; KaueCTBEHHbIE peakuuu Ha | opopMIIeHUS
- IPOBOJUTH KAYECTBEHHBIE PEAKIMU | HEOPTAHMUECKHUE BEIIECTBA; MPaKTUYECKOU
Ha HEOPraHWYECKHE BEUIeCTBA U UOHBL, | - pellaeT TUIOBBIE 33/Ja4d Ha | pabOThI
OTJIETIbHBIE  KJIACChl ~ OPraHWYECKHUX | BBIYUCICHUE  KOHUEHTpaIuu
COCIUHEHHU; BEIECTBA;

- UCTIOJIb30BAaTh TA0OPATOPHYIO MTOCYTY
1 000pyI0BaHUE;

- MPUMEHSATH MpaBUIa OXpaHbl TPY/a,
TEXHUKH 0e30macHOCTH n
MIPOTHUBOMNOXKAPHOH 6€30MacHOCTH

- 000CHOBaHHO, YETKO U MOJHO
JTaeT OTBETHI HA BOIIPOCHI;

- co0JII0aeT MpaBuila OXpaHbl
TPyZAa, TEXHUKH O€30M1aCHOCTH
u IIPOTUBOIIOXKAPHOU

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




0e30macHOCTH,
Cu3

MPUMEHSIET




JIucT nomoJiHeHHui 1 M3MEHEeHu

[Tpunaraemsrii k Paboueit
nporpamMme y4eOHoit
JTUCLUTUIMHBI
JIOKYMEHT, COJEpKaILAN
TEKCT OOHOBJICHUS

Pemenue xadenpsl

Hara

[ [poTokon Ne

TToamuce
3aBEAYIOIIETO
kadeapoit

N.0. ®amnnus
3aBEAYIOIIETO
kadeapoi

[ [punoxenue No 1

[ [punoxenue No 2

[ [punoxenue Ne 3

[Tpunosxenue Ne 4

[ Iprioxenue Ne 5




