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1. OBIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM ITPOTPAMMBI YYEBHOI'O
NPEAMETA «XUMMUSI»

1.1 ObsacTe npuMeHeHNs padoyeii MpOrpaMMsbl
O6meoOpa3oBaTeabHas UCIUILINHA «XUMUD» SIBJISIETCS 00s13aTeNpHON JaCcTbIO
o011eo0pa3oBaTeIbHOrO 1MKIa 00pa3oBaTenbHON nporpammsl B cootBeTcTBUU ¢ PI'OC CIIO mo
crenuanbHOCTH 27.02.06 MeTponornueckuii KOHTPOJIb CPEICTB U3MEPEHU.
1.2  MecTo IUCHUILNINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMbl
VYyeOHass JOuCHUIUIMHA «XHUMHUS»  sABIsSETCS y4eOHbIM npeaMeToM npoduiast oOydeHus
o01enpoeccHOHaTBbHOIO IUKJIa OCHOBHOM 00Opa3oBaTeNbHOW MHpPOTrpaMMbl B COOTBETCTBHU C
OI'OC mno cneumansHOocTH 27.02.06 MeTpoJiornyeckuii KOHTPOJb CPEACTB HM3MEpeHHid,
peanu3yeMoil C y4YeTOM eCTECTBEHHO-HAyYyHOro MpoQuiis MOJy4aeMoro mnpodecCuoHaIbHOTO
o0Opa3oBaHusl.
Tpyr1oeMKOCTh AUCIHUIUIMHBI « XUMUSD) COCTABISET 72 Jaca.
[IpuknanHoil MOAYIb BKIIIOYAET JBA pa3jeia.
1.3  eau u 3aga4u AMCUMILIMHBI — TPeOOBaHNUSA K pe3yJbTaTaM OCBOCHUS AU CHUIIIMHBI
DopMHUPOBAaHUE Yy CTYJEHTOB XMMHMUYECKON COCTABIISIOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
KaK OCHOBBI MPUHSATHS PEILIEHUHN B dKU3HEHHBIX U IMPOU3BOJACTBEHHBIX CUTYaLUsAX, OTBETCTBEHHOTO
IIOBEJICHUS B IPUPOJIHOM cperie.
3agauu QUCIIAILIINHEL:
1) chopmMupoBaTh HOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX TPOLIECCOB U SIBJICHUH B
OKpYyXarollel cpeje, 1eJIOCTHOM Hay4yHOM KapTHHBI MHpa, B3aMMOCBS3M U B3aHMMO3aBHCHUMOCTHU
€CTECTBEHHBIX HAyK;
2) pa3BUTh YMEHHUS MPOBOJUTH PACUETHI 110 XMMHUYECKUM (OpMyJiaM U YpaBHEHUSAM XUMHUYECKUX
peaxkuuil, IJIaHUPOBaTh U UHTEPIPETUPOBATH PE3YJIbTaThl XMMUUYECKUX dKCIIEPUMEHTOB;
3) chopmupoBaTh HABBIKM IPOBEIEHUS XUMHYECKHX SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUI C
co0JIr0/ICHHEM IpaBUII 6€30MacHOr0 OOPAIeHUs C BELIECTBAMU U JJa00paTOPHBIM 000py10BaHHEM;
4) pa3BUTh YMEHHS aHaJU3UPOBATh, OIIEHMBATh, MPOBEPATH HA JIOCTOBEPHOCTh MU 0000IIATh
MH(POPMALIMIO XUMUYECKOT0 XapaKTepa U3 Pa3iIuuHbIX HCTOUHUKOB,
5) chopmupoBaTh YMEHHUS MPOTHO3MPOBATh MOCIEACTBHSI CBOEH NEATENBHOCTH M XUMHYECKUX
HNPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;
6) chopMHupOBaTH MOHUMAaHWE 3HAYMMOCTH JTOCTHIKCHUH XUMHUYECKOW HAYKH W TEXHOJOTHU IS
pa3BUTHS COLMANBHOM U POU3BOJCTBEHHOM cep.
JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NMpeAMETa «XUMUS» OTPakaloT cPOPMUPOBAHHOCTH ONBITA
MIO3HABATEJIbHOM W TMPaKTUYECKOM JesITeIbHOCTH OOydarolmMXcsi B Ipolecce peanu3aluu
00pa30BaTeNbHON e TEIbHOCTH, B TOM YUCIIE B YaCTH:
1. I'pa’k1aHCKOTO BOCIIUTAHUS:
- OCO3HaHUs 00YYAIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00S3aHHOCTEH, YBKCHHS K 3aKOHY
U TIPaBOIOPAAKY;
- IPEACTABIEHUS O COLIMATIBHBIX HOPMaX U MPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE;
- TOTOBHOCTM K COBMECTHOW TBOPYECKOH JAEATENBHOCTH HpPU CO3JaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbIX U TO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTH NMOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY M apryMEHThI JPYTrux MpU
aHaJIM3€ Pa3INYHbIX BUJOB YUEOHO 1€ATENbHOCTH;
2. ITaTpHOTHYECKOr0 BOCIIUTAHUS:
- LIEGHHOCTHOI'O OTHOIIEHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEAMIO OTEYECTBEHHON XUMUMU;
- YBa@)XEHHUS K Ipoleccy TBOpYECTBAa B 00JACTU TEOPUU M MPAKTHUECKOTO MPHUIIOKEHHUS XUMMUHU,
OCO3HAHMS TOTO, YTO JAHHbIE HAYKH €CTh PE3yJbTAaT JJIUTEIbHBIX HAONIOIECHHHA, KPOMOTINBBIX
9KCHEPUMEHTAIbHBIX IOUCKOB, TOCTOSIHHOTO TPYZa YUYEHBIX U IPAKTUKOB;
- UHTepeca U MO03HAaBATEJIbHBIX MOTHBOB B MOJYYEHMH M IOCIEAYIOLIEM aHanu3e MH(pOpMaluu o
HEepeIOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;
3. JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSI:
- HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHMS;



- CMOCOOHOCTH OIIEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKHUMH SIBICHUSMHU, U TPUHUMATh
OCO3HaHHbIE PEIICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE U MOCTYIKU CBOUX TOBAPHILEH C MO3UIIMI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4. ®opmupoBaHUs KyIbTYphl 3J0POBBS:

- TOHUMAaHUS IIEHHOCTEH 3J0pOBOTO U 6€30macHOro 00pas3a KU3HH,

- HEOOXO/MMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M ICHUXUUYECKOMY
3/10pOBbBIO;

- cobOmofieHns1 paBuil 0€30MacHOro OOpallleHus C BEeIECTBAMU B OBITY, OBCEHEBHOM JKU3HU, B
TPYAOBOM AESATEIbHOCTH;

- MOHUMAaHMs [EHHOCTU TPaBUJ HHIWBUIYATHLHOTO U KOJJICKTUBHOTO O€30MacHOTrO MOBEIEHUS B
CUTYalUsAX, YIPOXKAIOIIKUX 3J0POBBI0 M KU3HU JIIOAEH; OCO3HAHUS MOCIEACTBUM M HENpPUSATHUS
BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHUS AIKOTOJIsl, HAPKOTUKOB, KypeHHs);

5. TpyaoBOro BOCIUTaHUA:

- KOMMYHHUKATUBHON KOMITIETEHTHOCTH B Y4eOHO-HCCIIEI0BATENBCKON IEATETbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX EATEIBHOCTH;

- YCTAaHOBKM HA aKTMBHOE YYacCTHE€ B PELICHUHU MPAKTUYECKUX 3a7a4 COLMAIIbHOW HAIpPaBICHHOCTU
(B pamMKax CBOETO KJ1acca, IIKOJIbI);

- MHTEpeca K MPaKTHYECKOMY H3YYEeHHIO Mpodeccuil pa3nuyHOro poia, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

- YBOXKEHHUS K TPYLY, JTIOJAM TPYy1a U pe3ysibTaTaMm TPYAOBOU J€ATEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaJbHOM TpaeKTOpuH oOpa3oBaHUs, Oyayliei
npodeccuu U peanu3aluu COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

6. DKOJIOrM4eCKOro BOCIIUTAHUSA:

- DKOJIOTHYECKH 11€JIeCO00pPa3HOI0 OTHOIIEHHUS K NMPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3ZHU
Ha 3emuie;

- TOHUMaHMs TIJIOOAJBHOTO XapakTepa HKOJOTWYECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM CPEbl;

- OCO3HaHWs HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHUHM JUIsl pELIeHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIB30BAHNS;

- aKTUBHOI'O HENPUATUS ACUCTBUM, MPUHOCAIIUX BpPEI OKPY’KAIOIIEH MPUPOJHON Cpene, YMEHHUs
MPOTHO3UPOBATh HEOIATOMPUATHBIC HKOJIOTMUECKUE MOCIEACTBHSI MPEANPUHUMAEMBIX NEUCTBUN U
npea0TBpaIiaTh ux;

- HaJIM4Ms PA3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTWYECKOW KYJIbTYpbl, OIBITA
NESTEIbHOCTH ~ DKOJIOTUYECKOM  HamlpaBlIE€HHOCTH, YMEHHUS  PYKOBOACTBOBATHCA MMM B
MO03HABATENIbHON, KOMMYHHKATUBHOM U COIMANBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOSITH HJCOJIOTHU XeMO(POOHH;

7. LleHHOCTH Hay4YHOT'O ITO3HAHUS:

- MHPOBO33PEHHS], COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOMN
MPaKTUKH;

- IOHUMaHUs CTIeU(PUKA XUMUH KaK HAYKH, OCO3HAHHS €€ posid B POPMHUPOBAHUU PANIMOHAITEHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJOCTHOTO TPEICTAaBICHUs 00 OKpYKallleM MHUpE Kak O
€MHCTBE MPHUPOJBI U YEIOBEKa, B MIO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEW U PELIeHUU NpodiIemM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

- yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW IMBWIM3ALUU: B €€
T'YMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW POJIM B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KYJIBTYPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS UYEIOBEYECTBA - CHIPHEBOH,
SHEPreTUUECKOH, MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCICUeHUN
YCIIOBHH YCIIEIIHOTO TPY/AA U SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOT0 YJeHa 00IIeCTBa;

- €CTECTBEHHO-HAYyYHON I'PaMOTHOCTH: IOHMMaHUs CYIIHOCTH METOJOB MO3HAHUs, UCIIOIb3YyEMBIX
B CCTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJB30BaTh IIOJIydaeMble 3HAHWUSA IS aHaIM3a M



OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpPA M MPOUCXOASIIUX B HEM U3MCHCHUMN; YMCHUS JIENIaTh
000CHOBAHHBIE 3aKJTIOUCHHS Ha OCHOBE HAY4YHBIX (AKTOB W HMEIOIIMXCS JaHHBIX C IIEIBbI0
HOJTYYCHHUS JIOCTOBEPHBIX BBIBOJIOB;

- CITOCOOHOCTH CaMOCTOSTEIILHO HCIOJIb30BATh XMMUYECKHE 3HAHHUS JUIS PEIICHHS MPoOJieM B
pealTbHBIX KU3HCHHBIX CUTYaIIUsX;

- HHTEpeca K MO3HAHHIO, UCCIIEI0BATEIbCKOM eI TeIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO0 M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KM3HEHHBIMHU TIOTPEOHOCTSIMH;

- HHTepeca K 0COOCHHOCTSIM TPYJia B pa3IMyHbIX chepax npodecCHOHAIBHON AeITEeTbHOCTH.
MertanpeaMeTHbie pPe3yJbTaThl OCBOCHHS y4eOHOro mpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o011ero o0pa3oBaHUs BKIIOYAIOT:

- 3HauyuMble I (QOPMHPOBAHHUS MHPOBO33PEHUSA OOYUAIOIMIMXCS  MEXIUCIUILUTHHAPHBIC
(MexXnpeaMeTHbIC) O0IICHAYYHbIC MOHATHUS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MHpa U
crnenu(UKy METOIOB IMO3HAHMS, HCIONB3YEMBIX B €CTCCTBEHHBIX HayKax (Marepus, BEIIECTBO,
9HEprus, SBICHHE, MPOLECC, CHCTEMa, HAYYHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsI, UCCIICIOBaHKE, HAOIIOICHIE, M3MEPEHHUE, IKCIICPUMEHT H JIP.);

- YHUBEpCaJbHbIC y4eOHbIC JCUCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DPETYJISTHBHBIC),
obecnieunBaromue (hopMupoBaHue (QYHKIHOHAIBHOW TPAMOTHOCTH W COLUAIBHON KOMITETCHIIUU
00yYaroIuXxcs; CIOCOOHOCTh OOYYAOLIMXCS HCIOJIB30BaTh OCBOCHHBIC MEXKIMCIUILUIMHAPHBIC,
MHPOBO33PEHYECKHE 3HAHUSA W YHHBEpCAlbHbIC YyYeOHBIC JCHCTBUS B IIO3HABATCIBHOH U
COLIMAJIBHOM MIPAKTHUKE.

MertanpeaMeTHbIE  pe3ysbTaThl  OTPAKalOT  OBJIAJCHHE  YHHBEPCAJIbHBIMH  yUCOHBIMHU
NI03HABATEJIbHBIMUA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgtajicHre YHUBEPCATIbHBIMY YUCOHBIMH [TO3HABATEIBHBIME JCHCTBUSMHU:

1. ba30BBIMU JIOTHYECKUMU JICHCTBUSIMU

- caMOCTOATEeNIFHO (OpMYNIHMpOBaTh M  aKTyaJM3HpPOBaTh MPOOJeMy, paccMaTpuBarh €&
BCECTOPOHHE; ONPEACIATh LENN JCITEeIBHOCTH, 3aaBasi MapaMeTpbl U KPUTCPUH UX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTH C MOCTABJICHHBIMHU IICIIIMHU;

- UCTIOJIB30BATh MPH OCBOCHUH 3HAHHWH MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATh XapaKTepHbIC
NPU3HAKK TOHATHI M YCTAHABJIMBATh MX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIONIHE MTOHITHS
111 OOBSICHEHUS OT/ICIBHBIX ()aKTOB U SIBJICHUIA,

- BBIOMPATh OCHOBAHUS U KPUTEPUH JUTSI KITACCH(DHUKAIIMN BEIIECTB U XMMUYECKUX PEaKITHiA;

- YCTaHABJIMBAThH NPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMH SBJICHUSIMHU;

- CTPOWTH JIOTHYECKUE pacCyXIcHHs (MHIYKTUBHBIC, ICAYKTHBHBIC, MO aHAJIOTHMH), BBISBIIATH
3aKOHOMEPHOCTH W TNPOTUBOPEYUsST B PACCMATPUBACMBIX SBJICHUSX, (OPMYJIHPOBATH BBIBOJABI U
3aKIIIOYCHHUS;

- IPUMEHSITh B TIPOIIECCE MTO3HAHUS UCTIOIb3yeMbIe B XMMUU CUMBOJIMUYECKUE (3HAKOBBIC) -MO/IEIH,
npeo0pa3oBbIBATh MOJCIbHBIC MPEACTABICHUS - XHUMHYCCKHA 3HAK (CHMBOJ) DJIEMCHTA,
XUMHYecKast OpMyIia, ypaBHEHHE XUMHUECKOW PEAKIMH MPH PEIICHUU YUEOHBIX MO3HABATEIBHBIX
U TPaKTHYECKUX 3ajad, MPUMCHITH Ha3BaHHBIC MOJCIbHBIC TMPEACTABICHUS I BBISBICHUS
XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BEIIECCTB U XUMUYCCKUX PEAKIIHIA;

2. ba3oBbIMH HCCIIE0BATEILCKUMU JICHCTBUSIMHU - BIIAJICTh OCHOBAMH METO/I0B HAyYHOTO MMO3HAHHUS
BEIIECTB M XUMUYCCKHX PEaKIIHii;

- (opMyITUPOBATH LIEIU U 33Ja4 UCCIICOBAHHMS, UCTIOIB30BATh MOCTABICHHBIC M CAMOCTOSATEIILHO
c(OpMyIIMPOBAHHBIC BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIsl (JOPMHUPOBAHUS
THITOTE3bI 10 TIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYIKICHHUI;

- BJIAJCTh HAaBBIKAMH CAaMOCTOSITCIBHOTO IUTAHUPOBAHUS ¥ TPOBEICHHS  YYCHHYCCKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh yMEHHs HAONIOJAaTh 3a XOJOM IpPOIecca, CaMOCTOSITEIBHO
NPOTHO3MPOBATh €ro  pe3ysbraT, (OPMYJIHPOBATH OOOOMICHHS ¥ BBIBOJABl OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIICAOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJCIAHHOMN
pabore;



- NMpHOOpeTaTh OMBIT YYEHUYECKOH MCCIIe0BATENbCKON M MPOEKTHOW AEATEIbHOCTH, MPOSIBIISATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIFHOMY IOMCKY METOJIOB PEIlIeHUs MPAaKTUYECKUX 3ajad,
IPUMEHEHUIO Pa3JIMYHbIX METOJOB IT03HAHUS;

3. [Ipuémamu paboThl ¢ HHPOPMAIIHEH - OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX UHGOpMALIUU
(Hay4HO-TIONYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJCpXaHUs, CIPaBOYHBIE IMOCOOMS, pPecypcChl
WnrtepHera), aHamu3upoBaTh HHOOPMALMIO pA3IUYHBIX BHJIOB U (GOpPM NpPEICTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

- (hopMynHpOBATH 3aMPOCHI U MPUMEHATH Pa3IMUHbIe METO/BI MPU MOUCKE U 0TOOpe HH(pOpMaLuH,
HEOOXO0IMMOM /17151 BHIIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

- TpuoOpeTaTb OMNBIT HCIOIb30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOATEJIbHO BHIOMpATh ONTUMAIbHYIO (OpMy MpeAcTaBlieHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U T. I1.);

- WCIIOJIb30BaTh HAY4YHBIN SI3bIK B KauecTBE CpeACTBa MpH paboTe ¢ XUMUYECKOW MHGpOpManuei:
OPUMEHATh MEXIpeAMeTHbIe ((pU3MUecKue W MaTeMaTU4eCKHue) 3HAKU U CUMBOJBI, (OPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYpY;

- HCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH.

OBnasneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:

- 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXZaeMOl TeMbl B XOJ€ JAMAIOra W/WIN JUCKYCCHH,
BbICKa3bIBaTh WJE€H, (OPMYyJIHpPOBaTb CBOM  MPEIJIOKEHUS OTHOCUTEJIBHO  BBIIOJHEHUS
IIPEUI0KEHHOMN 3aauH;

- BBICTYNAaTh C Hpe3eHTalMeld pe3yJbTaTOB I103HABATEIbHOW JESTENbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMH TP BBIIIOJIHEHUN XMMHYECKOIO SKCIIEPUMEHTA,
IPAaKTUYECKON padOThl MO HMCCIEAOBAHHIO CBOWCTB M3y4YaeMbIX BELIECTB, pealu3aliu y4eOHOTo
npoekTa, ¥ (OpPMYJIMPOBAaTh BBIBOABI MO pe3yjibTaTaM IPOBEAEHHBIX HCCICIOBAaHUNA MyTEM
COIJIaCOBaHUs MO3UIMH B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMU.

OBnazneHne yHUBEpPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

- CaMOCTOATEIBHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATENbHYIO I€ATEIbHOCTD, ONPEAEss
e€ 1leu U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HeOOXOAMMOCTH KOPPEKTUPOBATh MpeaaraeMblit
QJITOPUTM JEHCTBUI NIPU BBINOJIHEHUN Y4eOHBIX U MCCIEA0BATEIbCKUX 3a/Ja4, BHIOMpaTh Hanbosee
3¢ GeKTUBHBIA CMOCOO HMX pelIeHuss ¢ Y4ETOM MOJY4YeHHMs HOBBIX 3HAaHMH O BEILIECTBaX U
XUMHYECKHUX PEaAKIHIX;

- OCYILIECTBIISITh CAMOKOHTPOJIb JAESTEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

* IpeAMEeTHBIX:

1) chopMupOBaHHOCTH MPEACTABICHUNA: O XHMHYECKOM COCTaBIAIOLICH eCTeCTBEHHOHAYYHOMH
KapTUHBI MHpa, POJM XUMHUHM B TIO3HAHUM SIBJICHUH NPHUPOIBI, B (POPMUPOBAHUH MBIIUICHHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOH TI'PaMOTHOCTH, HEOOXOIUMOW Ui  peIIeHUs
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 370pPOBbIO U
OpUPOAHOIL cpere;

2) BlaJeHUE CUCTEMOM XMMHYECKHMX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJATAlOUINE MOHATHUS
(XMMHUYECKUI 3JIEMEHT, aToM, 3JIEKTpOHHas 000J0YKa aToMa, S-, p-, d-3JEeKTpOHHBIE OpOuTaIU
aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, D3JEKTPOOTPULIATENIBHOCTb, CTEHEHb OKHUCIECHHUS,
XMMHYECKasl CBS3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00beM, YIJIepoaHBIH CKEJeT,
(yHKIMOHANBHASL TPYNINA, pPaguKal, HW30MEpHs, H30MEpPbl, TOMOJOTHYECKUH pSAI, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U a30TCOAEpIKAIINE COSAUHEHMs], OMOJIOTUYECKH aKTHBHbBIE BEIIECTBA
(yrsieBonpl, KUpBI, OEIKH), MOHOMEp, IOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCJMHEHUs, KpHUCTAIJIMYECKass peleTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, 0JK30- M OHAOTEPMHUYECKHE, pEaKIUHd HOHHOrO OOMeHa), pacTBop,
JIEKTPOJIMUTHI, HEINEKTPOIUTHI, SJIEKTPOJIUTHUECKAsT TUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTEb,
CKOPOCTb XMMHMUYECKOM peaklud, XHMHYECKOE pPABHOBECHUE), TEOPUU U 3aKOHbI (TEOpHUs
XMMHUYECKOTO CTPOEHUs opraHuuyeckux BemecTB A.M. BytiepoBa, Teopusi 37IeKTpOJUTHUECKON
aucconmanuu, nepuoandeckui 3akoH J[.M. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),



3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3bIK XUMHH, (DAKTOJOTHUYECKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJIyYeHUHU U O€30MMaCHOM UCIOJIb30BaHUHU BaXKHEUIINX HEOPTraHUUYECKUX U OpraHMUeCKHX
BEIIECTB B OBITY U MPAKTUYECKOI e TETbHOCTH YelIOBEKa,

3) chopmHpOBaHHOCT, YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKKM M B3aUMOCBS3b H3yUEHHBIX
NOHATUH, TPUMEHATH COOTBETCTBYIOIIME TIOHATUS TIPU ONHCAHMM CTPOCHMSI U CBOMCTB
HEOPraHMYECKUX W OpPraHWYeCKUX BEHIECTB W HX MpEBpallleHUull; BBIABIATH B3aUMOCBSI3b
XUMUYECKHUX 3HAHUM C MOHATUSMH U MPECTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYUYHBIX NPEIMETOB;
4) chopMUPOBAHHOCTb YMEHHMHM UCHOJIb30BaTh HAWMEHOBAHHUS XUMHYECKHX COEAMHEHUU
MEXIYHapOJHOIO COK3a TEOPETHYECKOM M MPHUKIAJHOM XMMHHM M TpPUBHAJIbHBIE Ha3BaHUSA
BOKHEUININX BEIIECTB (STWJICH, alleTWICH, TIUIEpUH, QeHo, popManbaerua, yKCycHas KHUCIIOTa,
[JIMLVH, YTapHBII ra3, yriaeKuciblil ra3, aMMUak, raieHasl i3BeCTb, HeralleHasi U3BeCTb, MTUThEBAs
coJla U JIPYTuX), COCTaBIATH (OPMYJIbl HEOPTaHWYECKUX M OPraHMYECKHUX BELIECTB, YpaBHEHUS
XUMHYECKHUX PEAKINi, OOBSICHATh UX CMBICHT; MOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3aIUCAMU YPaBHEHUN XUMUUYECKUX PEaKLIUii;

5) copMUPOBAaHHOCTh YMEHMI yCTaHABIUBATH MPUHAMICKHOCTh M3yUYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMPECJICHHBIM KJaccaM M IpyIaM COEIMHEHUH, XapaKTepu30BaTh UX
COCTaB M Ba)KHEHIIMEe CBOMCTBA; OMpEAENSATh BUIbl XMMUYECKHX CBs3el (KOBaJEeHTHas, WOHHafi,
MeTaJIJIMYeCcKasi, BOJOPOJAHAsA), TUIBl KPUCTAUIMYECKUX DPELIETOK BEUIECTB; KIACCUPHUIMPOBATH
XMMHYECKHE PEAKLUY;

6) BiaJeHUE OCHOBHBIMM METOJIaMU HAy4YHOI'O II03HAHUS BEIIECTB M XHMHUYECKUX SBJICHUHN
(HabmroieHre, U3MEepeHHe, FIKCIEPUMEHT, MO/IETTMPOBAHNUE);

7) chopMHUPOBAHHOCTh YMEHUN HPOBOJAUTH pacueThl MO XUMUYECKUM (GopMysiaM U ypaBHEHUSIM
XMMHUYECKHX PEaKIHil C MCHOJIb30BAHUEM (DU3MYECKMX BEJIUYMH, XapaKTEpU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMajbHbIE YCIOBHs) ra30B, KOJUYECTBA BEILECTBA;
MCII0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELLIECTBAMU U UX PUMEHEHUEM;

8) chopMHUPOBAaHHOCT, yMEHMI IUJIAHUPOBATH W  BBIMONHATH XUMHUYECKHHA OKCIIEPUMEHT
(mpeBpallieHysT OpraHMYECKUX BEIECTB NPU HArpeBaHUM, IMOJIyYEHHE ITUJIEHA U U3YYEHHUE €ro
CBOMCTB, Kau€CTBEHHbIE PEAKIMU Ha aJbJETHJIbl, KpaxMaj, YKCYCHYIO KHCIIOTY; J€HaTypalus
OeNKOB MMpH HAarpeBaHWM, LBETHbIE peaklUUu OENIKOB; NMPOBOAUTH pPEAaKIMU HOHHOIO OOMEHa,
OTIpeNIeNIATh CpPey BOJAHBIX PACTBOPOB, KAUECTBEHHbIE peaKlMi Ha cyybdar-, KapOOHAT- U XJIOPHUJI-
AQHUOHBI, Ha KaTHMOH aMMOHHS; pellaTh SKCIIEPUMEHTAJbHBIE 3a/7aud 1mo Temam «MeTtamis» u
«Hemeramiby B COOTBETCTBUM C TIpaBHJIAMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu ¢
BEIIECTBAMH M JIAOOpaTOPHBIM 00OpYyIOBaHWEM; MPEACTABIATh PE3YJbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH ypaBHEHUH COOTBETCTBYIOLIUX peaKIuil U (PopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

9) chopmupoBaHHOCT, YMEHHS aHAIU3HPOBATh XMMHUYECKYI0 HH(MOPMAIHIO, MOTy4aeMyl H3
pa3HBIX HCTOYHHUKOB (CPEICTB MacCOBOW MHPOpPMALINH, ceTh IHTEpHET U ApyTHE);

10) chopMHupOBaHHOCTH YMEHUH COOMIOATh MPaBUIa AKOJIOTUYECKHU 1IeNIECO00Pa3HOTro MOBEACHUS
B OBITY M TPYIOBOH NESATETBHOCTH B LEIAX COXPAHEHHS CBOETO 37I0POBbS M OKPYXKAromien
PUPOJIHOM Cpenbl; YYUTHIBATH OMACHOCTH BO3ACWUCTBUSA HA >KMBBIE OPraHU3MbBI OMPEICIEHHBIX
BELIECTB, IOHUMas CMbICJI [TOKA3aTeNsl MPEAEIbHOM TOMyCTUMON KOHLEHTPaLUu;

11) ans oOydaromUXcsi C OTPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbs: C(HOPMHUPOBAHHOCTH
YMEHMSI IPUMEHSATH 3HaHUsI 00 OCHOBHBIX JOCTYMHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHMI;

12) s criensix W CcIA0OBHIMIIMX OOyYarommxcs: chOpMHpPOBAHHOCTH YMEHUS HCIIOJB30BaTh
penbedHo ToYeuHyto cucremy obo3HaueHuit JI. bpaiins mist 3anucu XxumMudeckux GopMyIL.

[lo yuebnomy mnpenmery «Xumus» (yriayOneHHbI YpOBEHb) TpeOOBaHUSA K NPEIMETHBIM
pe3ylnbTaTaM OCBOCHHS YIIIyOJEHHOrO0 Kypca XHUMHH JOJDKHBI BKIIOYaTh TpeOOBaHUS K
pe3ysbTataM OCBOEHUs 0a30BOI0 Kypca U AOMOJHUTENBHO OTPaKaTh:

1) chopMupOBaHHOCTH MPENCTaBICHUI: O MaTEepHaTIbHOM EJUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MI03HABAaEMOCTHU SIBJICHUM MPHUPOABI; O MECTE U 3HAUEHUU XMMUHU B CUCTEME €CTECTBEHHBIX HayK U



ee ponu B o0OeCleYeHHH YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA: B pEHICHHH MpobdieM
9KOJIOTUYECKON, YHEPreTHUYECKON W TMHINEBOW OE€30MacHOCTH, B PAa3BUTHUU MEIMIIMHBI, CO3IaHHUH
HOBBIX  MAT€pUAIOB, HOBBIX HCTOYHHUKOB DHEPrUH, B OOECIEUEHHWH PAINHUOHAIBHOTO
MIPUPOJIOTIONB30BaHus, B (DOPMUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyJbTYPhI YEIOBEKA, a TAKKe
9KOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

2) BIaJCHWE CUCTEMON XUMWYECKUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIOIINE TOHSATHUS
(TOTIOTHUTENBFHO K CHCTEME TMOHATHUH 0a30BOrO YpOBHS) - M30TOMBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHME aToMa, THOpHUIM3AINS aTOMHBIX OpOWTael, XUMHUYECKasi CBSI3b («O» M «T — CBSI3b»",
KpaTHBIE CBSI3M), MOJISIpHAsT KOHIIEHTpAlUs, CTPYKTypHas Qopmyina, u3omepus (CTPyKTypHas,
reomeTpuueckas (IUC-TPAHC-U30MEPHsI), THUIBI XUMHUYECKUX pEeakiuii (TOMO- W TeTEepOTCHHEIE,
oOpaTtuMbie U HeOOpaTUMBbIE), pacTBOPHI (UCTHHHBIE, AUCIIEPCHBIE CUCTEMBI), KPUCTAITIOTHAPATHI,
CTEMNEeHb JUCCOLUAIINH, JJICKTPOIN3, KPEKUHT, pUGOPMHUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKallMe B OCHOBE IMOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMCHHBIC TIPEACTABICHUS O CTPOCHHHM BEIIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM H HAJMOJEKYJSIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKHX
peakIuii, TepMOJIUHAMUYECKIX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUs, O XHMHUIECKOM
paBHOBECHH, MHCIIEPCHBIX CHCTEMax, (PAKTOJIOTHYECKHE CBEIEHUSI O CBOMCTBaX, COCTaBe,
MOJIYYCHUHU U O€301TaCHOM MCIOJIb30BAHUY BAKHEUIIINX HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB
B OBITYy M MPaKTUYECKOW JESATENbHOCTH YENOBEKa; OOIIMX HAYYHBIX MPUHIMIAX XHUMHYECKOTO
IPOU3BOJICTBA (Ha MpHUMEpPE MPOU3BOJCTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJa, MepepadoTKu
HeTH);

3) chopMHPOBAHHOCT, YMEHUU BBISIBISATH XapaKTEpPHbIC MPU3HAKH M B3aUMOCBS3h W3YUYEHHBIX
NOHATUM, TPUMEHSTh COOTBETCTBYIOLME TIOHATHS TMPU ONHCAHUM CTPOEHUS M CBOWCTB
HEOPTraHWYECKUX M OPTaHMYECKUX BEIIECTB W MX MPEBPAIICHUI; BBISIBIATH B3aHMMOCBS3b
XUMHYECKMX 3HAaHUM C TOHATUSAMU | TPEJICTaBICHHUSIMH JPYyrMX MpeAMEToB s Ooiee
OCO3HAHHOTO MMOHUMAHUS U OOBSICHEHHS CYIIHOCTH MaTEPHUAILHOTO €IMHCTBA MUPA; UCITIOIh30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUA AN OOBSICHEHHWS W TPOTHO3UPOBAHUS SBICHHUM, HMEIOIINX
€CTECTBCHHOHAYYHYIO TIPUPOY;

4) chopMUPOBAHHOCTh YMEHHM UCHOJIb30BaTh HAWMEHOBAHHUS XHUMHYECKHX COEAMHEHUU
MEXIYHAPOJAHOTO COI03a TEOPETHMYECKOW U TMPHUKIATHON XUMHUU W TPUBUAIBHBIE Ha3BaHUS
BEILECTB, OTHOCSUIMXCS K M3YYEHHBIM KJAcCaM OPraHMYECKUX M HEOPraHUYECKHX COEIUHEHUN;
WCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (OPMYJ HEOPTraHMYECKUX BEIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BepHYTHIX, COKpPAIIEHHBIX M CKEJIETHBIX) (popMyl
OPTraHWYECKUX BEIIECTB; COCTABJIATh YPAaBHEHUS XHWMHUYECKHX pEaKIUid U pacKpbiBaTb HX
CYIIIHOCTb: OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MOCPEICTBOM COCTABICHHS JIEKTPOHHOTO
OajlaHca JTUX peaKkIMil; peakui HOHHOTO OOMeHa IyTeM COCTaBJICHUS UX TOJHBIX H
COKpAIIIEHHBIX HMOHHBIX YpPaBHEHH; peakluil TUAPOIHM3a, Peakiuil KoMIuieKkcooOpa3oBaHHs (Ha
npuUMepe THIPOKCOKOMIUJIEKCOB IIMHKA M QJIIOMHUHUA); MOATBEPKAATh XapAKTEPHBIE XUMUYECKHE
CBOMCTBa BEHIECTB COOTBETCTBYIOIIMMH ASKCIEPUMEHTAMU M 3alUCAMU YPaBHEHUH XUMHUYECKHX
pEaKLHNiA;

5) copMuUpOBaHHOCTh YMEHHI KIACCU(PUIIMPOBATH HEOPTaHUYECKUE U OPraHMYECKHE BEIIECTBA U
XUMUYECKHUE PEaKIUU, CAMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS W KPUTEPUU ISl KIIACCU(PUKALIMH
U3y4aeMbIX XUMHUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTaB M BaKHEWIIHE CBOICTBAa BEIIECTB,
MPUHAAJICKAITUX K OMPEACIICHHBIM KJIaccaM U TPYIIIaM CO€IMHEHUM (MPOCThIC BEIIECTBA, OKCU/IBI,
TUAPOKCHUJIBI, COJIM; YTJIEBOJOPOJbI, MPOCThie 3(PUPHI, CHOUPTHI, (DEHONBI, adbAETHABI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CJIOXKHBIC A(UPBI, >KUPBI, YIICBOJbI, aMHUHBI, AMHUHOKHUCIIOTHI, OCIKH);
OPUMEHATH 3HAHHS O COCTaBE M CBOMCTBAX BELIECTB JJISI SKCIIEPUMEHTAILHOW MPOBEPKH TUIIOTE3
OTHOCHUTENILHO 3aKOHOMEPHOCTEM TMPOTEKAHUA XUMHUYECKUX PpEaKIUid ¢ MPOTHO3UPOBAHUS
BO3MOXKHOCTEH UX OCYIIECTBICHHUS,

6) chopMHPOBAHHOCTh YMECHUH MOATBEPHKIATh HA KOHKPETHBIX MPUMEPaX XapakTep 3aBUCHUMOCTH
PEAKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT KPaTHOCTH U THIMA KOBAaJCHTHOW CBSI3U
(«o» U« — CBSI3b»), B3AMMHOTO BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX; a TaKXe OT



0COOEHHOCTEH peanu3aly pa3InyHbIX MEXaHU3MOB MIPOTEKaHNS PEAKLIN;

7) chOpMHPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM WU
BO30Y)XJICHHOM COCTOSIHUM) U HOHOB XMMHYECKHX 3JieMeHTOB 1 - 4 mepuoznoB [lepuoandeckoit
cuctembl [I.M1. MenneneeBa U MX BaJCHTHBIE BO3MOXKHOCTH, HMCIOJB3YS TOHATHS «S», «p», «d-
JJIEKTPOHHBIE» OpPOMUTAIH, HHEPreTUUYECKHE YPOBHHU; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs
CBOWCTB XUMHUYECKUX AIEMEHTOB M 00pa3yeMbIX IMH COSIMHEHUH 110 MIePHOAaM U TPYIIIIaM;

8) BnaseHue cucTeMol 3HAaHUN O METOAAaX HAYYHOTO MMO3HAHMSA SIBIEHUI MPUPOIbI, UCTIONb3YEMBIX
B CCTECTBEHHBIX HAyKaX M YMEHUSMH TPUMEHATH OTH 3HAHUS TPH OSKCIEPUMEHTAIHLHOM
UCCIICIOBAaHUM BEIIECTB M Ul OOBSICHEHUS XUMHUYECKUX SBICHHH, UMEIOIIUX MECTO B NPHPOJIE
MPAKTHYECKOHN IEATEIIEHOCTH YEIOBEKa M B TOBCETHEBHOM JKU3HHU;

9) chopMHPOBaHHOCTH YMEHHH MPOBOIUTH pacueThl MO XUMHUYECKUM (opMyiIaM U YpPaBHEHUSIM
XAMHAYECKHX pEaKIWid C WCIONb30BaHUEeM (U3NYECKUX BEIMYUH (Macchl, oObeMa Ta3oB,
KOJINYECTBA BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pPacyeThl IO
HaXO0XJICHUI0O XUMUYECKON (hOpMYJIbI BEIIECTBA; pacueThl Macchl (00beMa, KOJIMUECTBa BEIIECTBA)
IOPOAYKTa pEeaKiMM, €ClIi OJHO U3 MCXOJIHBIX BEIIECTB JIaHO B BUJE PacTBOpa C OMpPEesICHHON
MaccoBOM J0Jiell PAcTBOPEHHOI'O BEIECTBA WJIM J1aHO B H30BITKE (MMEET NMPUMECH); PacyeThl
MaccoBOW WM 00BEMHOM JTOJM BBIXOA MPOAYKTA PEaKILUH; pacueThl TEIIOBOTo 3(pdexra peakuui,
00BEMHBIX OTHOIICHUH Ta30B;

10) chopMHpPOBAaHHOCTH YMEHMH NPOTHO3MPOBATH, AHAIW3UPOBATH U OLEHMBATH C MO3HMLHUN
9KOJIOTUYECKOH O€30MaCHOCTH TIOCIEJACTBHS OBITOBOM ¥ TPOM3BOJICTBEHHOH IESATEIBHOCTH
4eJI0BEKa, CBA3aHHON ¢ MmepepabOTKOM BEIIeCTB; UCIOIb30BaTh NOJYUYCHHbIC 3HAHUS [Vl IPUHATUS
TPaMOTHBIX PEIICHUH MPOOIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

11) cpopMHPOBAaHHOCTP YMEHHUH CAMOCTOATENBHO IUIAHUPOBATb M MPOBOJUTH XUMHUUECKUIH
OKCHEPUMEHT (TOJyYeHHEe W HW3YYCHHE CBOWCTB HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB,
Ka4eCTBEHHbIE PEAKIMU  YIJIEBOJOPOJOB  PA3IMUYHBIX KJIACCOB U  KHCIOPOJCOIEPIKALIMX
OpPraHWYeCKHX  BEIIECTB, pEIIeHHE JKCIEPUMEHTAIBHBIX  33Ja4 10  PacloO3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEILECTB) C COOJIIOJCHUEM IpaBHJl 0€30MacHOro oOpalleHus ¢
BelleCTBAaMM U JIabopaTOpHBIM  00OOpyAOBaHUEM, (QOpPMYJIUpOBaTh ILEIU  HCCIEAO0BAHUSA,
NPEJOCTABIATh B PA3InYHON (OopMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX
JIOCTOBEPHOCTb;

12) chopMUpOBAaHHOCTb YMEHMH OCYILECTBIJIATH II€JICHANpPABIEHHBIH MOUCK XMMHUYECKOH
MHPOPMALIMU B Pa3IMYHBIX HMCTOYHUKAX (Hay4yHas W ydeOHO-HAy4dHas JIMTEpaTypa, CPeICcTBa
MaccoBoi MHGpoOpMauuu, cetb VHTEepHET M JApyrue), KpUTHYECKH aHAIU3MPOBATH XUMHUYECKYIO
uHpOpManuio, repepadaThiBaTh €€ W HCIIONB30BaTh B COOTBETCTBHM C TOCTABICHHOW Yy4eOHOMH
3a7a4uei;

13) chopmMupoBaHHOCTH YMEHHIH OCO3HABaTh OIMACHOCTh BO3JCUCTBUSI HA >KUBBIE OPTraHU3MBI
OTIpeJIeIEHHBIX BEIIEeCTB, IOHUMAas CMBICI TMOKa3aTels NpeAeabHON JOMyCTUMON KOHIIEHTpaluu, U
HOSICHATh HA MPHMEPax CHOCOOBI YMEHBIICHUS W NPEAOTBPALICHUS WX BPEIHOTO BO3JICHCTBHS Ha
OpraHu3M 4YeJIOBEeKa.



2. CTPYKTYPA M COJAEP)XKAHUE YUYEBHOMN IUCIUILIMHBI

2.1. O0beM yueOHOM AMCUMIIVIMHBI M BUABI Y4e0HOIl padoThI

Bup y4eOHoii padoThI O0bem yacoB

O0bem 00pa3zoBaTeIbHOM MPOrPpaMMbl Y4eOHOM THCIUTIINHbBI 72

B TOM YHCIIE:

TEOPETHUECKOE 00yUeHUE 32
IIPAKTUYECKUE 3aHATUS 26

B TOM YHCJIe KOHTPOJIbHbBIE PAOOTHI -
71a00paTOPHBIE 3aHITHS 10
IIpome:xxyTOYHasi aTTecTalus (3a4eT 2 cemecTp) 4

OK — 01 BeiOupats croco0sl pemeHus 3aiay npohecCHOHaIbHON eATeIbHOCTH, TPUMEHUTEIBHO
K pa3iIM4HbIM KOHTEKCTaM;

OK-02 OcymiecTBiiTh MOUCK, aHaIM3 M HHTEpOpETaluio HHGOpMAIMM, HEOOXOIUMOW s
BBITMIOJIHEHUSI 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH;

OK-04 PaGoraTh B KOJUIEKTMBE M KoMaHze, 3((eKTHBHO B3aMMOAEHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH;

OK — 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXAOIEH Cpelibl, pecypcocOepekeH o, d3PPeKTUBHO
JICCTBOBATh B YPE3BbIYAMHBIX CUTYALIHIX;



2.2. TemaTn4yecKuii IJVIaH U coJiepKaHUe Y4eOHOM TN CHUIITTUHbBI

HpaKTI/I‘leCKOE 3anaTue Nel. Penrenune MNPAKTHYICCKUX Sa,Z[aHI/If/’I Ha COCTaBJICHUC

Koabi
KOMIIETCHIINH 1
JIMYHOCTHBIX
pe3yabTaToB!,
HaumeHnoBanue Copep:xanue yueOHOro MaTepuasa u popMbl OpraHu3anuu eI TeJTbHOCTH O6bem B (bOpMHpPOBaHHIO
pa3iesioB U TeM o0yJaromuxcsi yacax pMHp
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NMPOrpamMmbl
1 2 3 4
1 kypc 1 cemecTp
OO0mas 1 HeopraHu4veckass XuMusi
Pa3nen 1. OcHOBBI CTPOEHHSI BellleCTBA
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Crpoenne aTOMOB | Tegpernueckoe o0yuenue
XUMHYECKHX
CoBpeMeHHass MOJENIb CTPOCHHUS aroma. OJIEKTPOHHAs KOH(PUTypalus aroma. 4
AJIEMEHTOB W TMpPHPOja
. Krnaccudukanus XuMHIecKux
XUMHYECKOH CBSI3U
9NeMeHTOB (s-, p-, d-aneMenTsl). BaneHTHble 3yeKTpoHBI. BajaeHTHOCTB.
DNeKTpOHHAs MPUPOJIA XUMUIECKOM
CBSI3H. OJIEKTPOOTpULIATENbHOCTh. KoBaneHTHast CBs3b, €€ Pa3HOBUAHOCTH H
MeXaHU3MbI 00pa30BaHUs
(oOMEHHBI M JNOHOpPHO-aKIeNnTOpHBIN). MoHHas cBsa3b. Meramummueckas CBS3b.
Bonoponnas cBA3b.
MexMOoJIeKyISIpPHbIE B3aUMOICHCTBUSI.
N3oTombl, OCHOBHOE U BO30YXICHHOE COCTOSIHUE aToMa, THOPUAU3AIHS ATOMHBIX
opOuTaei.
IpakTunyeckue 3aHATHSA 2




INEeKTpOHHO-Tpadudeckux Gopmyn anmemeHToB 1-4 mepuonos. Pemenue 3amanmii
Ha MHCIHOJIb30BAaHUE XWUMHUYECKOW CHUMBOJMKA M Ha3BaHUW COEIMHEHHHU IO
HOMEHKJIAType MEXIYHAPOJIHOTO COI03a TEOPETUUECKOW M MPUKIAAHON XUMHUU U
TPUBHAIILHBIX HA3BaHUU MJI COCTaBICHHUS XUMHUYECKHX (HOpPMYN IBYXaTOMHBIX
COCIMHEHUH (OKCHUIOB, CYIb(HUIOB, THIPHUIOB U T.II.) U APYTUX HEOPTaHUICCKUX
COEIMHEHMI OTJENbHBIX KJIACCOB.

Tema 1.2.
[leprognueckuii 3aKoH
u repuoinyecKas
CUCTEMa JJIEMEHTOB

. . Menneneesa.

Conep:xkaHue y4eOHOIr0 MaTepuaJa.

Teoperuueckoe o0yueHue

B ToMm uucae NMPAKTHICCKHUX 3aHATHIA

\S}

IIpakTuyeckoe 3ansaTue Ne2. Ilepuoanueckas cucreMa XUMHUYECKUX HJIEMEHTOB
AN. MenneneeBa. Pusmueckuit cmbicin Ilepmogmyeckoro 3axkona 1.
MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKHX HJIEMEHTOB,
00pa3zyeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKEHHUEM
xumuyeckoro sinemeHta B Ilepmoanueckoil cucreme. MHpPOBO33pEHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneesa. [Iporaosst

J.U. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemenne MPaKTUKO-OPHUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJJaHui Ha
XapaKTePUCTHKY XMMHUYECKUX AJIEMEHTOB «MeTtaminueckue / HEeMEeTaITNYeCKHe
CBOMCTBA, JJICKTPOOTPHUIIATEIIBHOCTh W CPOJCTBO K DJJIEKTPOHY XHUMHUYECKHX
3JIEMEHTOB B COOTBETCTBHE C HX 3JIEKTPOHHBIM CTPOECHUEM M TOJIOKEHUEM B
MePUOANYECKON cucTeMe XuMuieckux aaeMmeHToB 1. 1. Menpeneena.

OK 01
OK 02

Paznea 2. Xumnueckue

CaKIIMHu

Tema 2.1 Tumsr
XUMHUYECKUX PEAKIUI

Coaep:kaHue y4eOHOI0 MaTepuasia

TeopeTnueckoe o0yueHue

Knaccudukanus u TUNBI XUMHYECKHX PEaKIMA C y4acTHEM HEOPTaHWYEeCKUX
BemiectB. KonmuyecTBeHHble OTHOIICHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XMMHU U PAcUeThl M0 YPaBHEHUSIM XUMHUYECKUX peakuuid. Momb Kak
€MHUIIA KOJIMYEeCTBa BelecTBa. MomsipHast Macca. 3aKOHbBI COXpaHEHMsI MAacChl U
sHepruu. 3akoH ABoraapo. MoisipHbiii 00beM razoB. OTHOCHUTEIbHAS TJIOTHOCTD
ra3oB.Peakiiuu KomMmiekcooOpa3oBaHus ¢ y4acTHEM HEOPTAaHUYECKUX BEIIECTB (Ha
pUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMHUHHS).

IIpakTuyeckoe 3ansaTue Ne3-4

I

CocraBrieHue ypaBHCHI/If/‘I pCaKI_II/Iﬁ COCAMHCHUS, Pa3IOXKCHHA, 3aMCIICHU,

OK 01




oOMeHa. VYpaBHEHHsSI pPEaKIMi TOPCHHs, WOHHOTO OOMEHAa, OKHCJICHHSI-
BOCCTaHOBJICHUSI.

Pacuer KOIMYECTBEHHBIX XAapPaKTCPUCTHUK HCXOAHBIX BCHICCTB U TPOAYKTOB
peakuuu. PacueT KOJIWYECTBEHHBIX  XapaKTEPUCTHUK MNPOAYKTa  peaKIuu
COCITMHEHMS, €CITH OJHO U3 BEIIECTB JIaHO B M30BITKE W/WIIA COJIEPIKUT

npuMmecu. Pacuer maccoBoil miM OOBEMHOHN JOJM BBIXOJA MPOAYKTa pPEaKIUH
COCAUHCHUA OT TCOPECTUYCCKU BO3MOIKHOIO. Pacuer O6’b€MHBIX OTHOILIEHUH T'a30B.
Pacuet macchl (00beM, KOIMYECTBO BEUIECTBA) MPOAYKTa PEaKLUH, €ClId OJHO U3
BEIIECTB JJaHO B BUJIE PACTBOPA C ONPEAECICHHON MacCOBOM J10JI€M PACTBOPEHHOTO
BEIIECTBA.

ypaBHCHI/IH OKHUCJICHUA-BOCCTAHOBJICHUSL. CTCHeHI) OKHUCJICHU. OKI/ICHI/ITCJIB u
BOCCTaHOBHUTEIb. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMd B  IPUPOJIE,
HpOI/I3BOHCTBeHHbIX Hpoueccax N )KU3HCACATCIbHOCTHU OpFaHI/I3MOB.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM ~ MOTeHIMan  cpeapl.  CocTaBieHHE H
ypaBHI/IBaHI/Ie OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOAOM
3MEKTPOHHOTO Oasianca. TUITHYHBIE HEOPTaHWYECKUE OKMCIUTEIIN U
BOCCTAHOBHTEIM. DJIECKTPOIN3 PACTBOPOB U PACILIABOB COJIEH.

Tema 2.2
DNEeKTpoIUTUYECKAs
JIACCOLIHAIUS
HOHHBIA 0OMEH

Conep:kanue y4e0OHOIr0 MaTepHuaJia

N

TeopeTnyeckoe o0yueHune

\9}

Teopuss snexkTponuTHUecKoOd  nucconpanuu. Peaknuuu MOHHOro  oOMeHa.
CocraBrneHue peakuuid HOHHOTO OOMEHa IyTeM COCTaBJIEHUS HX IMOJIHBIX H
COKpAIllEHHBIX HOHHBIX YPaBHEHUI.

l'unponu3 coneil. 3HaueHne TUAPOIHM3a B OMOJOTHYECKMX OOMEHHBIX MPOIIECccax.
[TpuMeHeHHne THAPOoIIN3a B MPOMBIIUICHHOCTH.

JlabopaTopHble 3aHITHS

\S)

JlaGopatopHas pabota Nel. Peakiuu rugponusa

HccnenoBanue cpeapl pacTBOPOB COJIEH, 0Opa30BaHHBIX CHJIBHBIMH U CIA0BIMU
NPOTOJIMTAMH, M HMX pPEaKUMid C pacTBOpaMH INEIOYM M KapOoHaTa HaTpus.
CocTaBieHHEe peaKIi THAPOJIN3a COJICH.

OK 01

KonTpoabnas
padora 1

CTpoeHne BEIECTBA U XUMHYECCKUE PeaKIIUN

Paznen 3

CTpOCl—II/Ie H CBOMCTBA HECOPraHNvYEeCKUX BECIIECTB

24

Tema 3.1

Conep:xkanue y4e0OHOIro MaTepuaJia

OK 01




Krnaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHMYECKUX
BEIIIECTB

TeopeaneCKoe oﬁyqelme

IIpenMer HeoOpraHm4yecko XuMHHM. B3auMMOCBA3b HEOPraHMYECKHX BELIECTB.
Knaccudukanuss HeopraHMueckux BemiecTB. [IpocThie W CIIOKHBIE BEIIECTBA.
OCHOBHBIE KJIAacChl CIIOKHBIX BEILECTB (OKCHABI, TUAPOKCHUIBI, KUCIOTHI, COJIHN).
HomMmeHkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BEIECTB UCXOMS U3 UX XUMHUYECKOU
¢dbopMyaBl WM COCTaBJICHHE XMMHUYECKOH (OpMyJIbl HCXOAS W3 Ha3BaHMS
BEILECTBA 10 MEXIYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
Mexmonekyisipasle  B3auMmozeWcTsus.  KpucrtamnoruapaTtsl.  ArperarHele
cocTosiHMSl BemecTBa. Kpucraiummyeckue u  amopdHble BemiecTBa. THITBI
KPUCTANIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIspHas, HOHHAs, MeTaJulndecKas).
3aBHCUMOCTh (M3UYECKHX CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON
peweTky. [IpyunHbl MHOr00OOpasus BEIIECTB.

CoBpeMeHHbIE TMPEACTABICHUS O CTPOEHUHU TBEPABIX, KUJIKHX M I'a3000pa3HbIX
BelecTB. JKuaknue KpucTauibl

IlpakTHyeckue 3aHATHS S

Pemienne 3amad Ha pacueT MaccoBOM JOMM (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHust) B MOJIEKyJIe (CMECH).

Pemenne mnpakTHUecKuWX 3alaHUM MO KiIaccUpUKALMM, HOMEHKJIAType |
XUMHUYECKUM  (OpMyJlaM HEOPraHMYEeCKHUX BEIIECTB Pa3JIMYHBIX  KJIACCOB
(Ha3pIBaTh M COCTABJIATH (OPMYJBI XUMHMYECKHUX BEIIECTB, OMNPEAETAThH
MIPUHAJICKHOCTH K KJIaccy).

Hctounuku xuMudeckoi MH(GopManuu (HayyHas U yuyeOHO-Hay4yHas JUTEparTypa,
cpencTBa MmaccoBoi uHpopMmanuu, cetb urepuer u apyrue). Ilouck nudopmanmu
110 Ha3BaHUSIM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (hopMyJIaMm.

OK 02

Tema 3.2
DOHU3NKO-XUMHUUECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Coaep:kaHue y4eOHOIo MaTepHuaJa

TeopeTnueckoe o0yueHue

(o)

Meramnpl. OOnme Qu3nyeckne M XUMHUYECKHE CBOMCTBA MeTamioB. CrocoObI
HOJIy‘IeHI/ISI. 3Ha‘-I€HI/Ie MECTAJIJIOB U HEMCTAJIJIOB B HpI/IpOI[C " XKU3HECACATCIBbHOCTHU
YelloBeKa M OPraHu3MoB. Koppo3ust MeTaiioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3HH.

Hemeramnel. OOmue ¢usnueckue U XUMHUYECKHE CBOWMCTBA HEMETAIOB.
Tunwmunsie cBoiicTBa MeTaiioB [V— VII rpynmn. Knaccudukanus u HOMEHKIATypa
coenuHeHN HeMeTamioB. KpyroBopoTel OMOTeHHBIX 3JIEMEHTOB B MIPUPOJIE

OK 01
OK 02




XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCHJIOB,
THUIPOKCUIOB, KHUCIOT, COJIed W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
MPOCTHIX BEIIECTB, BOJOPOJIHBIX COSMHEHUHN, BBICIIMX OKCHU/IOB U THJIPOKCHUIOB.

IIpakTn4yeckoe 3ansaTue 6 4
CocraBieHrue ypaBHEHUH XUMUYECKUX PEAKIUNA C YUaCTHEM MPOCTHIX M CIOXKHBIX 4
HEOPraHMYECKUX BEIIECTB: OKCHAOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUN M amM(pOTEpPHBIX TUIPOKCHUIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOKCTBA.
Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA W
10JIyYE€HNE HEOPTAHUYECKUX BEILIECTB.
JlabGopaTropHoe 3aHsITHE 2
JlabopaTtopHas pabota Ne2 CBolCTBa METAIIJIOB M HEMETAIIJIOB 2
HccnenoBanne QU3NYECKUX U XUMHUYECKHX CBOMCTB METAJUIOB U HEMETAJLIOB.
Pemienne skcrieprMeHTaNbHBIX 3a/Jad MO CBOMCTBAM XHMHYECKHM CBOMCTBAM
METAJUIOB M HEMETAJIOB, [0 pAacCMO3HABAHUID M TMOJYYEHHUIO COEIMHEHUU
METaJUIOB U HEMETAJIJIOB.
33 [Tpouzsoacteo | Comepxxanue y4eOHOro MaTepuasa 4 OK 01
HEOPraHUYECKUX Teoperuyeckoe 00yueHne 2 OK 02
BEIIECTB. 3HAYCHUE U | Obmue NpPEJCTaBICHNUS O MPOMBIIUICHHBIX CIOCO0aX MOJYYEHHS XUMHYECKHX 2
NPUMEHEHHE B OBITY U | BemecTB (Ha MpEMepe MPON3BOICTBA aMMHIAKA, CEPHON KHCIIOTHI).
Ha MPOU3BOJICTBC UepHas u nserHas mertauryprus. IIpakruueckoe NPUMEHEHME DJIEKTPOIM3a JUIs
MOJTy4EHHUS LIEJIOUYHBIX, OBITY M Ha MPOU3BOJACTBE LIEIOYHO3EMEIbHBIX METAJJIOB
1 amtoMuHusl. CTEKII0 ¥ CUJIMKaTHAs! IPOMBIIIUIEHHOCTb.
[TpobseMa 0TX00B ¥ MOOOYHBIX MPOAYKTOB.
IMpakTuyeckue 3ansaTus Ne7 2
Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUI O POJIM HEOPTaHUYECKOM XUMUH B 2
Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpHANIOB (B CTPOUTENLCTBE M JIp.
OTpaciiiX MPOMBIIIJIEHHOCTH), HOBBIX HMCTOYHHMKOB JHEpPruM (ajJbTepHATUBHBIC
WMCTOYHUKUA DHEPTHH) B PEUICHUH MPOOJIIeM HKOJIOTHYECKOM, YHEPreTHUECKON H
MUIIEBON OE€30aCHOCTH.
KontpoasHas CaolicTBa HEOPraHMYECKUX BEIIIECTB 2




paborta 2

Hroro 3a 1 cemecTp
YyeOHas HArpy3Ka BO B3aUMOJAEHCTBUM € MpenoaaBarejieM— 724.

1 kypc 2 ceMmecTp

72

Paznen 4 Oprannyeckasi XuMus

Pasgea 4

CTpOQHI/Ie H CBOMCTBA OpPraHu4e€CKUx BeUIECTB

28

Tema 4.1
Krnaccudukanus,
CTpOCHHUE n
HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

Conep:xanue y4e0OHOIro MaTepuaJia

TeopeaneCKoe oﬁyqelme

[IpenMer oprannueckoil XMMHUM. B3auMOCBS3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB. XMMHUYECKOE CTPOCHHME KaK IMOPSAJOK COEJIMHEHHUS aTOMOB B MOJIEKYJIE
COINIACHO UX BaJCHTHOCTH. (OCHOBHBIE IIOJOKEHUS TEOPUU XUMHYECKOIO
CTPOEHHs OpraHudeckux coeauHeHul A.M. byrtnepoBa. YriuepoIHbI CKeleT
OpPraHUYecKoil MojeKyjabl. MONeKyIsipHble W CTPYKTYpHbIE (pa3BepHYyThIE,
COKpAaIlICHHbIC) XUMUYECKHE (POpMysbl. 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
XMMHUYECKOTO CTPOEHUs Mojekyld. M3omepuss M  u3zomepsl (CTPYKTypHas,
reoMerpuueckas (Luc-TpaHc-u3oMepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[Tonsatue o ¢pyHkunoHanbHOM rpymnme. [TpuHIuns! knaccuukaum OpraHndecKux
coequHeHU. MexayHapoJqHasi HOMEHKJIATypa W NPHUHLMIIBI HOMEHKJIATYpPBI
OpPraHUYECKUX COECAMHEHUN.

IIpakTuyeckne 3ansaTHA Ne§

Homenknarypa OpraHMYeCKHUX COEIMHEHUHN OTAEIbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBIIEHHbIE U apPOMAaTUYECKHE YIIIEBOAOPOAbI, CIUPTHI, ()EHOIBI, adbIEIHIb,
KETOHbI, KapOOHOBbIE KHUCIOTHI M Jp.) CocTaBleHUE IMOJHBIX M COKPALICHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHUYECKHX BEILECTB OTAEIbHBIX KIACCOB, UCIOIb3Ys UX
Ha3BaHUs IO CHCTEMaTHYeCKOW HOMEHKIJaType. PacueTsl mpocteiimieir ¢popmyibt
OpPraHNYeCcKON MOJICKYJIBI, HCXOJISI M3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYeCKHUX
COCIMHECHUH

Conep:xaHue y4eOHOro MaTepuaJia

14

TeopeaneCKoe oﬁyqune

10

DU3UKO-XMMHYECKUE CBOWCTBA OPraHUYECKUX COEAUHEHHUU OTAEIBHBIX KIIACCOB
(ocobenHocTr  KinaccupUKAMM W HOMEHKJIATYphl ~ BHYTPHM  KJlacca;
FOMOJIOTHYECKUI psa U obmas dopmyia, u3omepus; (HU3MYESCKUE CBOMICTBA,

OK 01
OK 02




XUMHMYECKHE CBOMCTBA; CITIOCOOBI IMOJYUEHUS):

— IpeAcibHbIE YINIEBOAOPOAbl. ['OpeHMe MeTaHa Kak OAMH U3 OCHOBHBIX
HUCTOYHHKOB TeIUla B TPOMBIIUICHHOCTH M ObiTy. CBOWCTBA NPHUPOIHBIX
YIJIEBOJOPOAOB, HAXO0KICHUE B IPUPOJIC U IPUMEHEHUE AJIKAHOB;

- HCHIPCACIBbHBIC 1 ApOMATHYCCKUC YTIJTICBOJOPOIBbI. HonHMepmaum{ OTUJICHA KakK
OCHOBHOC HaAIIPAaBJICHUC €TI0 HCIIOJIb30BAHUA. FopeHI/Ie allICTHUJICHA KaK MCTOYHHK
BEICOKOTEMIICPATYPHOI'O IJIAMCHHU IJIS1 CBAPKH M PE3KKU MCTAJIJIOB,

— KHCIIOPOJICOJEpKAIIME COEeNUHEHUS (CHOUPTHI M TPOCThie A(Uphl, (HEeHOoNHI,
aIBJACTUIBI U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX MPOU3BOHKIE). [IpakTrueckoe
MPUMEHEHUE dTUJICHTIIUKOIIA, TauleprHa, henona. [Ipumenenue popmanpaeruna,
areTanabAeTUa, YKCYCHOW KHCJIOTh. MpbUla Kak COJIM BBICIIUX KapOOHOBBIX
KHUCI0T. MoroIye CBOMCTBA MBLIA;

- a30TCoACpKAIINe COSANHEHHS (AMUHBI 1 aMHHOKHCIIOTHI, OCIIKH).

\S)

Krnaccudukanus 1 0cCOOEHHOCTH OPraHMYECKUX peakiuid. PeakiimoHHbIC EHTPHI.
Papukanel. IlepBoHayanbHbIE MOHATHUA O TUMAX W MEXaHU3Max OPraHUYECKUX
peaKIIuii.

IIpakTHueckoe 3aHsiTue 9

N

PemreHne nenodexk mpeBpalieHUN HAa TEHETHMYECKYH CBSA3b MEXKIY KIIAcCaMHU
OPraHMYECKUX COCIMHEHUH C  COCTaBJICHMEM HAa3BaHUW  OPraHUYECKUX
COCIMHEHUM 10 TPUBHAIBHOM WM  MEXAYHApOJHOW  CHCTEMATHYECKOU
HOMEHKJIAType. Perenne pacueTHsIX 3a1ad 0 YPaBHEHUSAM PEaKLHUH C y4aCTHEM
OPraHUYECKHUX BEILIECTB.

JlabopaTopHble 3aHsITHE

[\S}

JlaGopatopnas padota 3 Iloryduenne dTUICHA U U3YUCHUE €T0 CBOMCTB

[lony4yenue »THieHa M3 dTaHOJa B JAa0OpaTOpMU W HM3YyYEHHE €ro (U3UYECKUX H
XUMHUYECKUX CBOMCTB. COCTaBIIeHUE peaKIuil MPUCOSINHEHUS U OKHUCICHHUS Ha TpUMepe
STHICHA. Pelenne pacueTHbIX 33724 ¢ UCIOIb30BaHUEM TIOTHOCTH Ta30B M0 BOAOPOIY H
BO3AYXY

Tema 4.3.
Opranunueckue
BEILlECTBA B
KU3HEACSITEIbHOCTH
YEJIOBEKa.

Coaep:kaHue y4eOHOI0 MaTepHaja

TeopeTnyeckoe o0yueHue

o)

buooprannueckue coenunenus. [IlpuMenenue u OuoIornyecKas poib YrIeBOJIOB.
OxucneHue yrieBoJ0B — HCTOYHUK HHEPTUU JKUBBIX opraHuzMoB. OOnactu
MPUMEHEHUS aMUHOKHCIOT. [IpeBpamieHuss OEIKOB MHWIIM B OpPraHHU3ME.

OK 01
OK 02




[IpousBoacTBO U
MIPUMEHEHNE
OpraHMYECKHX BEILIECTB
B IIPOMBIIIJIEHHOCTH

buonornueckne Qynkuun OenkoB. buonormdeckwe QyHKIEH KUPOB. Poib
OpPraHMYECKON XMMUU B peLICHUH MPOOJIeM MUILIEBON 0€30acHOCTH.
HyxneuHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHue HykineoTuaoB. Cocras
HykiaenHoBbix  kuciotr (JJHK, PHK). Ponap HyKIEeHMHOBBIX  KHCIOT B
YKU3HENICSITEIIbHOCTH OPTraHU3MOB.

[Tpon3BOICTBO OpraHMYECKHX BEIIECTB: MPOU3BOJCTBO METaHONA, MepepadoTka 2
Heptu. [lomwdTHUICH KAk  KPYMHOTOHHAKHBIA — MPOMYKT  XUMHUYECKOTO
npousBojcTBa. [Ipumenenne stuneHa. [Ipou3BoaCTBO U MpUMEHEHUE KaydyKa U
pe3unHbl. CUHTETUYECKHE M HCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA.
[IpakTuueckoe MUCIONb30BaHUE BOJIOKOH. CHHTETHYECKHE TUICHKU: M3O0JSIUS IS
MPOBOJIOB, MEMOpaHbl I ONPECHEHHS BOJbI, 3alllUTHBbIC IUICHKUA A
aBTOMOOWJIEH, TMJIACTBIPH, XHUPYpPrUYecKue TMOBS3KW. HOBble TeXHONOrHH
JMATbHEHIIET0  COBEPIICHCTBOBAHUSA  MOJMMEPHBIX  MaTepuaynoB.  Poib
OpPraHMYEeCKON XMMHUU B pEHIeHHH MpoOJjeM JHEepPreTUyYecKoil Oe30macHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3/IaHUHM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB SHEPTHUHU
(aypTepHATUBHBIE HICTOYHUKH SHEPTHUH).
IIpakTuyeckoe 3ansaTue Ne 10 2
PelreHrne npakTHKO-OPUEHTUPOBAHHBIX 3alaHUM MO COCTABJICHUIO XUMHUYECKHX 2
peakIuii, OTpakaroluX XUMHUYECKYI0 aKTUBHOCTh OPTaHMYECKUX COCIWHEHUU B
pa3IMYHBIX cpenax (MPUPOIHBIX, OMOIOTHUECKUX, TEXHOTCHHBIX).
Koutpoabnasn CTpyKTypa H CBOIiCTBAa OPraHMYeCKUX BelleCTB 2
padora 3
Paszien 5 Kunernyeckue u _TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHs 12
XHUMHYECKHX pPeaKkuui
Coaep:kaHue y4eOHOI0 MaTepuasia 4
TeopeTnueckoe o0yueHue 2
Tema 5.1 Xumuyeckue peakuud. Krnaccudukamuss XUMHUYECKHMX peakuui: mo (a3zoBomy 2
Kunernueckue cocTaBy (TOMOTEHHBIE W TETEPOTCHHBIC), MO UCIOJIB30BAHUIO KaTaJn3aTopa
3aKOHOMEPHOCTH (kaTanuTHYeckue W HekatamuTHueckue). CKOpOCTh peakinH, €€ 3aBUCUMOCTh OT
MPOTEKAHUS pa3sIUYHBIX  (PAKTOPOB: MPHUPOABI PEATHPYIOIMIUX BEHIECTB, KOHIICHTPAI[UU

XUMHUUYECKUX PEaKIui

pearupyroomux BemiecTB, Temneparypsl (mpaBuio Bant-I'odda), mmomaam
pPEaKIMOHHONH TIOBEPXHOCTH, HANW4YMS Karaimu3aropa. Poib Karanm3aTOpOB B
OpUPOJIC W TIPOMBIIUICHHOM  TPOW3BOACTBE.  DHEprusi  aKTHBAIIMH.




AxTuBHpOBaHHBI KoMIulekc. KaTtanusaropsl u katanus. Ponab kaTanusaTopoB B
IIPUPOJIE U IPOMBIIIJIEHHOM ITPOU3BOJICTBE

JlaGopaTopHble 3aHsiTHS 4

\9)

W3ydenue 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIUH OT KOHIICHTPAIUU
pearupyroomux BemecTs U Temmneparypsl. JlabopatopHas pabora Ha BbIOOp: 1.
JlabopatopHass pabota «OmpenencHre 3aBUCUMOCTH CKOPOCTH pPEaKIUU OT
KOHIICHTPAILIMU Pearupyrommx BemecTsy. McciaenoBanue 3aBUCUMOCTH CKOPOCTH
peakiu OT KoHIeHTparuu. OImpeneneHne KOHCTaHThl CKOPOCTH PEaKIMU
rpaduueckuM merojgoM. 2. JlaGopatopHas pabora «OrmpeneicHue 3aBUCUMOCTH
CKOpPOCTH pEakIMi OT TeMIepaTypb». McciaemoBaHue 3aBHCHMOCTH CKOPOCTH
peakuuu OT TeMneparypbel. Pacder sHeprum axkThBauuMM peakuuu. Pemienue
MPAaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHWli Ha aHau3 (PAKTOpOB, BIMSAIONIMX Ha
W3MEHEHUE CKOPOCTH XMMHYECKON PEAKIUU.

Tema 5.2
TepMoauHamMuyeckue
3aKOHOMEPHOCTHU
MPOTEKAHUS

XHUMHNYCCKHX peaKHHﬁ.

PaBHoOBecue
XUMHUUYECKUX PeaKIui

Coaep:kaHue y4eOHOI0 MaTepHaJja

(@)

Teoperuueckoe o0yueHue

\S)

Knaccudukanmss ~ XMMHYECKMX  peakiuil: 1mo  TemwioBoMy  3ddexry
(ax30Tepmudeckue, sHHoTepMuueckue), mo OK 02 obGparumoctu (0Opatumbie u
HeoOpatumble). TernoBeie dPPEKTsl XUMHUECKUX peakuui. TepMoXuMHUecKue
ypaBHeHus. OOpaTUMOCTh peakiuii. XUMHUYECKOE PAaBHOBECHUE W €r0 CMEIICHHE
MO/ ACMCTBHEM PA3IMYHBIX (AKTOPOB (KOHIIEHTPALMUS PEAreéHTOB WJIM MPOTYyKTOB
peakuuu, JAaBleHHE, TeMIleparypa) i CO3JaHHMs ONTHUMAJIbHBIX YCJIOBUI
NPOTeKaHUs XUMHUYECKHUX IMporeccoB. [loHsTne 00 SHTaNbIMM U SHTPONHH.
Ouneprust [ m66ca. 3akon ['ecca u crmencTBus u3 Hero. Poiib cMelIeHus: paBHOBECHS
B TEXHOJIOTHUECKUX MPOIeCcCax.

IIpakTHyeckoe 3ansarTue 11

[\

[punmun Jle Illarense. BnusHue pa3nuuHbix (AKTOPOB HA H3MEHEHHUE
paBHOBECHSl XMMMUYECKHX DPEaKUUH. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa
XUMHUYECKOIO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIICHTPALMM PEarupyronimux
BEIIECTB U NMPOAYKTOB peakuuil. PacueTs! TemoBoro a¢dexra peakuuu. Pemenune
IIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npumeHeHue npuHnuna Jle-Illarense
JUIl HaXxOXKICHMs HANPABJICHMs CMEIIEHUS PAaBHOBECUS XMMHMYECKON PEAKLUHU U
aHanu3 (paKTOPOB, BIUSIOUINX HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHS

OK 01
OK 02

JlaGopaTopHbIe 3aHATH




JlaboparopHast pabota 5 VM3yueHue BIUSHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE
XUMHUYECKOTO PaBHOBECHS

HccnenoBanue BIMSHUS W3MEHEHUsS KOHIICHTPAIIUU BEIIECTB, PEAKIIMH CPEIbl H
TEMIEPaTypbl Ha CMEIIEHNE XUMHUYECKOro paBHoBecHs. CpaBHEHHE MOTYYESHHBIX
pPE3YJIBTaTOB C TEOPETHUYECKH TPOTHO3MPYEMBIMH Ha OCHOBE mpuHIMNa Jle
[laTenne.

KounTtpoubHas
padora 4

CKopocTh XMMHUYECKOH peakliiy U XUMUYECKOE PaBHOBECHE

Paznen 6

JlucnepcHble CUCTEMBI

Tema 6.1
JlucnepcHpie CUCTEMBI
1 (haKTOpHI X
YCTOMYMBOCTH

Coaep:kaHue y4eOHOI0 MaTepHaja

Teoperuueckoe o0yueHue

I[I/ICHepCHI:Ie CUCTEMBI. KOJIJIOI/II[HBIG CUCTCMBEI. Uctunneie PacCTBOPBLI.
PactBopenne kak  ¢usnKo-xuMHUeckuil  mpomecc. PactBopel.  CriocoOwI
MPUTOTOBIICHUS PacTBOpOB. PacTBopuMocTh. MaccoBasi J0JsI pacTBOPEHHOTO
BemecTBa. [IpeaenbHo 10omycTUMbIE KOHIEHTPALMU U UX UCIIOJIb30BAHUE B OLIEHKE
AKOJIOTHYECKOi Oe3omacHocTH. Kiaccudukaiius IUCepeHBIX CUCTEM TI0 COCTaBy.
Ctpoenne u (akTopsl yCTOWYMBOCTH AHMCIEPCHBIX CHCTeM. Pacmo3HaBaHue
HUCTUHHBIX PAaCTBOPOB, KOJUIOMAHBIX PpaCTBOPOB U FPY60I[I/ICHCPCHBIX CUCTEM.
Crpoenue munemibl. PaccemBanue cBera MpH NMPOXOKJIECHUH CBETOBOIO Iyyka
4yepe3 ONTHYECKH HEOTHOPOHYIO cpeny (3ddekra Tunmans)

IIpakTHyeckue 3ausaTust 12

[\

Pemenue 3agau  Ha  OPUTOTOBJIIEHHE  pPAcTBOpOB. PelieHne  mpakTHKO-
OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJlaHUN HA JUCIEPCHBIE CUCTEMBbI, UCIIOIb3yEMbIE
B OBITOBOM ¥ TPOU3BOACTBEHHOM JEATETLHOCTH 4YEJIOBEKa, C MO3ULIUN
9KOJIOTUYECKON OE€30MacCHOCTH TOCJICICTBHM M TPAMOTHBIX PEIICHHH MpoOseM,
CBSI3aHHBIX C XMMHUEH.

OK 01
OK 02
OK 07

Tema 6.2
Hccnenosanue cBONUCTB
,Z[I/ICHepCHLIX CUCTEM
JUISL UX UJIeHTU(DHUKAITN

Coaep:kaHue y4eOHOIr0 MaTepuaja

B

JlaGopaTopHble 3aHITHA

I

JIaGopartophas pabota 6 [IpuroroBnenue pactBopoBy. IIpurorosienue pacTBopos
3aJlaHHOM  (MOJSIpHOM)  KOHUEHTpauuu (C  IPaKTHUKO-OPUEHTHUPOBAHHBIMU
BOIPOCAMH), OTIPEJICIEHUE CPeJibl BOAHBIX PACTBOPOB.

JlabopaTtopHas paborta 7 MccnenoBanue quCnepCcHBIX cuctem». [Ipurorosnenue u
W3YYCHHE CBOWMCTB JMCIEPCHBIX CHUCTEM pPa3HBIX BHJIOB: CYCICH3UHU, YMYJILCHUH,

OK 01
OK 02




KOJUIOUJHOTO pactBopa. CpaBHEHHME CBOWCTB HWCTHHHBIX M KOJUIOHUJIHBIX
pacTBOPOB, BBISIBICHHE OCHOBHBIX PA3JIMUUN MEXAY HUMH.

KonTtpoibHasn JlucniepcHble CHUCTEMBI 2
padora 5
Paznean 7 KauecTBeHHBIC peakii 00HAPYKEHUSI HEOPTAHMYECKUX M OPTaHMYECKHX BEIIECTB 8
Coaep:kaHue y4eOHOIr0 MaTepHaja 4
IIpakTHyeckue 3ausaTus 13 2
KayecTBeHHBIE XMMHUYECKHE pEaKIMM, XapakTepHble il  OOHApy>KEHUs
HEOpPraHWYECKHUX BellecTB (KaTHOHOB W aHUOHOB). CocTaBieHHE YypaBHEHHM
peakiuii oOHapykeHHus KaTHOHOB [-VI rpymnm u aHMOHOB, B T.4. B MOJIEKYJISIpPHOU
1 nOHHOM (hopmax. Peakiiuu oOHapyKeHHsI HEOPTaHUYECKUX BEILECTB B pEabHbBIX
00BEKTAX OKPYXKAIOIIEH Cpeibl.
JlabopaTopHble 3aHATHS 2
JlaboparopHas pabota 8 2
Tema 7.1 OO6HapyxeHne HeOpraHW4YeCKUX BelecTB (KaTHoHOB [—VI rpynn uin aHHOHOB) ¢ OK 01
Oobnapyxenue HCIIOJIb30BaHNEM KaUeCTBEHHbBIX aHATUTUYECKUX PEaKLUi. OK 02
HEOPraHUYECKUX JlaboparopHas paboTa Ha BbIOOD:
KaTUOHOB U aHHOHOB 1. JlabGoparopHast paboTra «AHAIWTHYECKHE peakiuu KaTHoHOB I-VI rpymmy.
[IpoBeneHne KadyecTBEHHBIX pEaKUUd, HCIONB3YeMbIX [UIsI OOHapyXKeHUS
KaTHOHOB | rpynmsel (kanus, HaTpUs, Maruus, aMmMmoHus), Il rpynnel Ha npumepe
Oapust, Il rpymmer — cBunma, [V rpynmnel — amomunus, V rpynnsl — xenesa (11 u
1), VI rpynnel — Hukens. Onucanue HAOMIOAAEMBIX SBICHHA M COCTaBJICHUE
XUMHUYECKHUX PEaKIIUi.
2. JlabopatopHas paboTa «AHAJIWTHYECKHUE PEAKIMU AaHUOHOBY». lIpoBencHwme
KaueCTBEHHBIX PEaKIIHii, UCMOIb3YEeMBIX AJI1 OOHapYy>KEHUsI aHMOHOB: KapOoHaTa,
docdara, cynbdara, cynsduna, HuTpaTa, Xopuna u ap. Onucanre HaOIIOIaeMbIX
SIBJICHUN M COCTaBJICHUE XUMHUYECKUX PEaKIIHi.
Tema 7.2 Coaep:kaHue y4eOHOro MaTepuaja 4
OOHapy>xeHue IIpakTnyeckue 3anaTus 14 2
OpraHMYECKUX BEIIECTB | KauecTBEHHbIE XUMHUYECKHE pPEaKIMHM, XapakTepHble g OOHapyKEeHUS 2 OK 01
OTJIEJIBHBIX KJIACCOB C OTIENbHBIX KJIACCOB OPraHMYECKMX COEJUHEHUI: (EHONOB, albJETH/IOB, OK 02

HUCIIOJIB30BaHHUEM
KaK4YCCTBCHHBIX

Kpaxmalla, YKCyCHOW KHCJIOTbI, aMUHOKHCIOT U Jp. JleHarypauus OelKoB mpu
HarpeBaHMH, IBETHble peakuuu OenkoB. CocTaBiieHHME KaueCTBEHHBIX pPEaKLUi




peakuui

00HapYyKCHHSI OPraHUYCCKUX COCIMHECHHUM OTACIIbHBIX KJIACCOB.

JlabopaTopHble 3aHATHS

[\

JlabopaTopHas pabota 9 OOHapy>KeHHE OPraHHMYECKUX COCIMHEHHH OTIETbHBIX
KJIaCCOB.

JlabopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopHasi pabota «KayecTBeHHBbIE pEaKIMW HA OTIENbHBIE KIIACCHI
OpPraHn4Y€CKUX BCIICCTB). HpOBGI[eHI/IC KauUE€CTBCHHBIX peaKHHfI, HCITOJIB3yEMBbIX
UIs  OOHApy)XEHHS OPraHUYEeCKHX BEIIECTB pAa3JMYHBIX KIAcCOB: (DEHOJIOB,
QIBJICTU/IOB, Kpaxmalla, YKCYCHOH KHCIIOTBI, aMHHOKHCIIOT, OEJIKOB M Jp.
Onucanve HaONIOMAaeMbIX SBIEHUI M COCTABJICHWE XMMHUYECKUX pEaKUUd W/Wiu
CXeM.

2. JIaboparopHas pabota «KayecTBeHHBIN aHAIM3 OPraHUYECKUX COCAMHEHUH IO
(YHKIMOHATBHBIM ~ TPYTIIIaM). [IpoBenenue KaueCTBEHHBIX  pEaKIui,
UCTIOJIB3YEMBIX ISl paclio3HaBaHHs OPraHHMYECKUX BEIIECTB OTICIBHBIX KJIaCCOB
110 q)yHKIII/IOHaJ'IBHI)IM rpymnmnam: Ha MIpuMepe aMUHOKUCIIOT U Kap6OHOBI)IX KHCIIOT,
CIUPTOB U (HEHOIIOB, ABJETUIOB U KeTOHOB. Onucanue HabII0JaeMbIX SIBJICHHUMA U
COCTABJICHUC XUMHUYCCKUX peakunﬁ I/I/I/IJ'II/I CXEM.

IIpodeccrnonaabHo-0pHu

CHTHPOBAHHOC COACPKAHUC (conepmaﬂne NPUKJIATHOI0 MO}]yJIﬂ)

Pa3zgea 8

Xumusi B ObITY M IPOU3BOICTBEHHOM J1eSITEJIbHOCTH YeJI0BeKa

Tema 8.1 Xumus B
ObITY U
MPOU3BOACTBEHHOMN
JIeSATCIIBHOCTH
yeJIoBeEKa

Coaep:kaHue y4eOHOI0 MaTepuajia

IMpakTuyeckue 3ausatus 15-17

Dkojorudeckass 0e30MacHOCTh TMOCHEACTBHI OBITOBOMI M MPOU3BOJCTBEHHOM
NESTEIbHOCTH YEJIOBEKA, CBSA3aHHAS C MEpPepaOdOTKON BEIIECTB; MOUCK U aHAIU3
XUMHUYECKOH HMH(OpMAIMK U3 PA3NIUYHBIX MCTOYHUKOB (Hay4dHass U Yy4yeOHO-
Hay4dHas JIUTEpaTypa, CPEICTBa MaccoBOM uHpopManuu, ceTh WHTEpHET H
npyrue). Keiicel (¢ ydetom Oynaymiel mnpodecCHOHAIbHON ACATENhHOCTH) Ha
aHaJM3 WH(OPMAILIUK O TIPOU3BOACTBECHHOM JIEATEIHHOCTH YEIOBEKA, CBA3aHHOM C
nepepabOTKOM M TOJYYEeHHEM BEHIeCTB, a TakkKe C JKOJIOTHYECKOU
0€30MacHOCTHIO.

3amura kedica: [IpencraBieHre pe3yabTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )

N[N

OK 01
OK 02
OK 04
OK 07




Pa3znen 9

HccnenoBanue 1 XMMHUYECKHI aHAIN3 00bEKTOB OMoChepbI

Tema 9.1 OcHoOBBI
nabopaTopHOi
NPaKTUKU B
po(dhecCHOHATEHBIX
mabopaTopUsIxX

Conep:xanue y4e0OHOIro MaTepHuaJia

JlaGopaTopHble 3aHSITHA

JIaGoparophas pad6ota 10 OcHOBBI 1a00paTOPHOI MPAKTUKH

JlaGoparopHasi mocyga M XHUMHYecKue peakTuBbl. OCHOBHbBIE J1a0OpaTOpPHBIE
onepauuu. JlaGopatopHoe oOopynoBanue. TexHuka O€30MaCHOCTH M MpaBUIIA
paboThI (MMOBEACHNS) B JTAOOPATOPHH

N[N [ (o0

IMpakTnyeckue 3ansaTus 18-20

BrinmonHeHHe THMOBBIX PacyeTOB MO TEMATHKE KCIEPUMEHTa (BBIXOJ MPOIYKTa
peakuu, Macca HaBeCKH, 00bEeM pacTBOPUTEIIS).

O6paboTka JaHHBIX, AaHAIU3 U OIIEHKA WX JOCTOBEPHOCTH (BBIUHCICHUE CPETHETO
3HAUEHUS OKCIEPUMEHTAIBHBIX JaHHBIX, morpemHocty). I[IpencraBieHue
pe3yJabTATOB JKCIIEPUMEHTAa B pa3nmuyHoil ¢dopme (Tabnuia, rpaduk, OTYET,
JOKJIa/1, IPE3CHTALIHS).

OK 01

Tema 9.2 XuMuuecKkui
aHaM3 IPo0 BOIBI

Coaep:kaHue y4eOHOIr0 MaTepHaja

TeopeTnyeckoe o0yueHue

N

Knaccudukanus npo6 BoAbI 10 BUAY M HA3HAYEHUIO, UCXO/S U3 €€ XUMUYECKOTO
coctaBa. OpraHosenTHYeCKUe CBOMCTBa (3amax, MPO3PAaYHOCTb, LIBETHOCTD,
MYTHOCTb) BOAbl. KHcIO0THOCTH M 1IenouHOCTh BoAbl. pH cpensl u mMeTonsl ee
onpezaeneHus. KecTKkocTs BOAbI U MeTOIbI ee onpezeneHus. CylHOCTb MeToza
TUTpOBaHusA. Buipl kecTkocTu BOJbI (BpeMEHHass M IOCTOsHHAas). JKecTkocTb
BO/bl Kak IpPUYMHA BBINAJEHUS OCAJAKOB MM OOpa30BaHMs COJICOTIIONKECHUH,
UMEIOIUX MecTo B ObITy W Ha mpomsBoicTBe. CocTaB coJieil, BBI3BIBAIOIIMX
KECTKOCTb BOJAbl. XHMMHWYECKUE IPOLECCHI, YCTPAHAIOIIME KECTKOCTh BOJBI.
VYpaBHEHHsI XUMUYECKUX PEAKIUH, HIUTFOCTPUPYIOIIUX MPOLECCHI, TPOUCXOISIINE
IIPU YCTPAHEHUH S>KECTKOCTH. Y CTpaHEHHE BPEMEHHOH >KECTKOCTH OBITOBBIMU U
XUMHAYEeCKHMHU criocobamu. CriocoObl yCTpaHEeHHUs! TOCTOSIHHON JKeCTKOCTH.

IIpakTHyeckue 3anaTus 21

[\

CriocoObl BBIpAKEHHsI KOHLEHTPALUU PACTBOPOB: MACCOBAsl 10JIS1 PACTBOPEHHOTO
BEIIECTBA, MOJIIpHAs W MOJSUIbHAs KOHLEHTpanuu. Tutp pactBopa. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 33/JaHUN Ha pacueT KOHILIEHTpalui
3arpsI3HAIOIIMX  BEIIECTB M MX CPAaBHEHHE C  TPEAEIbHO  JIOIYCTUMBIMU

OK 01
OK 02
OK 07




xounenTpamusamu (I1J1K).

JlabopaTopHble 3aHATHS

[\

HccnenoBanne XMMUYIECKOTO COCTaBa Moo BOJBI.

JIaGopatopHas pabota 11 Ha BBIOOD:

1. JIaGoparopHas pabota «OuncTKa BOABI OT 3arpsI3HEHUIN.

Hcnonb3oBanue MeTol0B (UIBTPOBaHUS U aacOpOLUUM Ui OTJEJICHUS
3arpsi3HEHUN B HccienyeMoil mpoOe Bonbl. Bwibop MeTroma OYHCTKH B
3aBUCUMOCTH OT BHJa 3arps3HeHus. CpaBHeHHE S(PPEKTUBHOCTH Pa3IUUHBIX
METOJIOB OYHMCTKH BOJBI B Pa3HBIX YCIOBHUSX (B JIaAOOpPaTOpUH, B JOMAIIHUX U
MIOJIEBBIX YCIIOBHSIX).

2. JIaboparopnas padota «Onpenenenue pH BOabl U €€ KUCIOTHOCTHY.
Omnpenenenne pH cpenpl ¢ NOMOIIBIO  YHUBEPCAIbHOTO  MHAMKATOpA.
Hcnonp3oBaHne TUTPOBaHHSA ISl ONpeAeNeHHs KUCIOTHOCTH. OmpeneneHue
o0111eit KHCIIOTHOCTH BOJIbl, pacyeT CBOOOJHON KHUCIOTHOCTH.

Omnpenenenne oOmeir u cBoOomHOW mienouHocTd. CocTaBieHHWE YpaBHEHHMA
peakiuii, NpOTEeKAIOIMMUX IPU ONPEAETCHUHM KHUCIOTHOCTH/ IIEJIOYHOCTH Hpo0
BOJIbI. YCTaHOBJICHHE CIIOCOOOB HCIIOJIb30BAHMS MCCIIEAOBAHHBIX P00 BOIBI B
KHU3HEJIEATEIbHOCTH YeJIOBeKa, Ha OCHOBE MOJTYYEHHBIX JaHHBIX O COCTaBE.

3. JlaGopatopHas pabora «OmnpeneneHne >XECTKOCTH BOIBI M CIOCOOBI ¢€¢
YCTpaHEHUS».

Crioco0bl ycTpaHeHHsI BCEX BUOB JKECTKOCTH B 3aBHCHUMOCTH OT COCTaBa COJIEH
KECTKOCTH. PellieHne SKCIepUMEHTaIbHOM 3a/1add Ha BBIABICHUE BPEMEHHOU U
MIOCTOSTHHOM JKECTKOCTH BOJIBL. OIEHKa BEPOSTHOCTH YCTPAHEHHUS BCEX BHJIOB
KECTKOCTH B JIOMAILIHUX YCIOBHUSAX.

Tema 9.3 XumMuueckuit
KOHTPOJIb KaueCcTBa
MPOTYKTOB MTUTAHUS

Conep:xkanue y4eOHOIr0 MaTepuaJia

(o)

TeopeTnyeckoe o0yueHune

\S)

KauecTBeHHBIM  XMMHYECKMHA COCTaB MNPOJAYyKTOB mnuTaHus. Bemecrtsa,
(danscudumupyromue MpoayKThl TUTAHUS, U BEIIECTBA, 3aTPS3HIONINE TPOIYKTHI
nutanus. OnpeneneHue 3arpsA3HSAOININX XUMUYECKUX BEIIECTB B MPOAYKTaxX
MMUTAHUs, ONPEAECICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOJAYKTOB MUTAHUS.

IIpakTyeckue 3ansaTus 22

\S}

OpFaHI/I‘ICCKI/IG W HCOPraHMYCCKHEC BCHICCTBA, BXOAAIHMWC B COCTaB IIPOAYKTOB

OK 01
OK 02
OK 07




nutanus. OnpeneneHre coctaBa OO Ha COAEP)KaHUE MAKPO U MUKPOAIJIEMEHTOB.
N3ydenne mnpennokeHHbIX NpenojaBaTeraeM O] Ha MpeAMeT XHUMHUYECKOro
COCTaBa, ONpeAENIEHUE 10JIel OT CyTOYHON HOPMBI MAaKpO U MUKPO3JIEMEHTOB B
yKa3zaHHOM OJroie.

Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX 3a4ady IO KYJIMHAPHOM TEMaTHKe
Pa3IUYHbIX TUIIOB.

JlaGopaTopHble 3aHSITHA 2

HccnenoBanue XMMHUYECKOTO COCTaBa MPOIYKTOB TUTAHUS. 2

JlabopaTtopHas pabota 12 Ha BEIOOD:

1. JTabopaTtopHas pabora «OOHapyKeHUE HUTPATOB B MPOIYKTaX MUTAHUI.

WccnenoBanne MarepuasoB IMOJTYKOJIMYECTBEHHBIM METOJIOM  ONpPEIEICHUS

HUTPATOB C HUCHOJb30BaHUEM NU(EHUTaMHHA (KOPHEIUIOABI OBOIICH, JTUCThS U

KOUYEephDKKA KamyCThl, TUIOABI (PPYKTOB). AHAIN3 YPOBHS 3arpsi3HEHHS] HUTPAaTaMU

110 UHTEHCUBHOCTH OKPAIlIMBAHUS MTPOTYKTOB PEAKIUU.

2. Jlaboparopnas paborta «lcciemoBaHue MNPOMYKTOB IMHTAHUS HA HATUIHC

YTJIEBOJIOBY.

HccnenoBanne MOJIOUHBIX MPOJYKTOB Ha Hanmuuue Kpaxmana. MccrnenoBanue

MPOJIYKTOB HA HAJIMYHUE TITFOKO3bI

Coaep:kaHue y4eOHOIr0 MaTepHuaja 6

TeopeTnueckoe odyueHue 2

Krnaccudukanus noys mo BUAy U Ha3HAUEHUIO, HCXO/I U3 XUMUYECKOTO COCTABA. 2

Wnentudukanuss npoObl MOYBBI MO €€ XHUMHYECKOMY COCTaBy, OIMCAHHE

BO3MOKHOCTEH €€ IIPUMECHECHMUS.

TpeboBanusi K KauecTBY IOYBBl Pa3IMYHOrO HaszHaueHus. OnucaHue OK 01
Tema 9.4 XuMu4yeckuii | OCOOCHHOCTEH HCIIONB30BAHMUS II0YB B 3aBHUCHMOCTH OT THIIOB, CIIOCOOBI OK 02
aHaJIu3 Mpo0 MOYBBI yIIydllleHUusI KayecTBa TIOYB B 3aBUCHMOCTH OT Ha3HaueHusa. Oobnactu OK 07

WCIOJIb30BAaHUsI OPTaHWYECKUX YIOOpeHH B 3aBUCUMOCTH OT KaueCTBEHHOTO

coctaBa. Onucanne OpraHUYeCKuX yJA00peHU M MX MPUMEHEHHE B 3aBUCHMOCTH

OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

IIpakTHyeckue 3aHsaTus 23 2

O6nactn Ha3HaueHHs (MPUMEHEHUs) TIOYBBI, HCXOJs U3 KAueCTBEHHOTO H 2

KOJHWYECTBEHHOI'0 COcTaBa. AHAIN3 HOpMaTHBHOﬁ JOKYMCHTAIMH.




Porme  HeopraHW4eckMx BeUIECTB B KaueCTBE MHHEPAIbHBIX yIOOpEeHHUH,
ynydmuTeneid mouBbl. CocTaB MHHEpANbHBIX YAOOpPEHHUH W UX MPUMEHEHHE B
3aBUCHUMOCTH OT COCTaBa IMOYBBI M €€ Pa3HOBUAHOCTH. B3auMocBA3b cocTaBa
yIn0oOpeHull 1 UX BIMSHUS Ha BET€TaTUBHBIC CBOWCTBA U TUIOJOHOIICHUE PACTECHUIA.

JlabopaTopHble 3aHATHS 2
HccnenoBanne XuMU4eCKOro coctaBa npo0 MOYBHI. 2
JIaGopatopHas pabota 13 Ha BBIOOD:
1. JIaboparopHas pabota «OOHapykeHHnEe HEOPTaHUYECKUX MTPUMECEN B PoOax».
[IpurotoBnenue npoObl MOYBBI JUISI HUCCIENOBAHUS KHUCIOTHOCTH/IIEIOYHOCTH,
HEOPTaHWYECKUX 3arpsS3HCHUN.
OOnapyxeHue XJOpHA- U CyidbhaT-uoHOB B Tmpode mouBbl. CocTaBieHHE
ypaBHEHUN peakuuil oOHapykeHus. CpaBHEHHE TIOJYUYEHHBIX IOKa3aTelen c
HOPMAaTUBHBIMH (CIIPAaBOYHBIMU ) 3HAUEHUSMHU.
2. JlabopatopHass pabora «OmnpeneneHue pH BOIHON BBITSHKKM IIOYBBI, €€
KHCIIOTHOCTH H IICIIOYHOCTH.
HccnenoBanue BOAHBIX BBITSHKEK OOPa3IlOB T'OTOBBIX TOYBEHHBIX cMmeced (auis
pasHbIX THIIOB pacteHmii). Ompenenearne pH MOYBBI ¢ HWCHOIB30BAaHUEM
nHauKaTopoB. OIIEHKA THUIIOB MTOYB B IIPEICTABICHHBIX 00pa3ax
(cwibHOKUCIHTAs, KUCHasi, ClIabOKUCTas, HEeHTpaJlbHasl, EJI0YHAs).
Copaep:kaHue y4eOHOIro MaTepuaJa 10
TeopeTnueckoe o0yueHue 2
Y4eOHO-HUCCeA0BATEIbCKUI  TIPOGKT B 00JIACTH  MCCIEAOBaHUS OOBEKTOB 2
ouocthepsl. OO630p TeM yueOHO-MCCIEAOBATEIbCKUX TMPOEKTOB. AJITOPHUTM OK 01
Tema 9.5 BBITIOJTHEHUS MpoekTa. Onpeenienne mpooiieMbl UCCiieIoBaHusS. MeTOo bl TIOHMCKa, OK 02
aHajaM3a u 00pabOTKU MH(GOPMAIIMHU O MPOCKTE B PA3JIUYHBIX HCTOYHHKAX.
HccnenoBanue OK 04
IIpakTHyeckue 3ausaTus 24 4
00BEKTOB OMOCHEpPhI = OK 07
O0ocHOBaHME AaKTyaJbHOCTH BBIOpAaHHOW TeMbl. BbIsgBIeHUE TPOOIEMBI 2
uccaenoBanus. Beioop 00beKTOB M MeTO/I0B uccieaoBanus. [loctaHoBKa 11eseit u
3amad  ucciuenoanus. OmnpenerneHue MNpoayKTa wuccienoBanus. OmnpeneicHue
ATAIOB M COCTABJICHHE IJIAHA UCCIICAOBAHMSI.
3amura npoekra: IlpeacraBieHue pe3yabTATOB  BBINOJHEHHMS  y4eOHO- 2




HCCIIEIOBATEIHLCKUX MPOEKTOB (BBICTYIJICHHUE C MPE3eHTAIUel).
JlaboparopHble 3ansatus 14-15

UccnenoBanue mpejio)kKeHHOTO 00BEKTa Ha  KHCIOTHOCTh, IIEIOYHOCTD, 4
XUMHUYECKUI COCTaB (3arpsi3HUTENH, MaKpo- U MHUKpodJeMeHTh). OOpaboTka
pe3yabpTaToB ucciaegoBanus. OlEHKa KauecTBa UCCIEAYEeMOro 00ObEKTa, HCXOIS U3
pe3yJabTaTOB XMMHUECKOTO aHAIN3a.

N

IIpoMe:xxyTouHasi aTTecTAllUs MO0 TUCHHUILINHE (IK3aMeH) 2 cemecTp

Hroro:

O0bem o0pa3oBaTe/IbHON NPOrpamMMsbl -72 4

Y4yeOHasi HATpPy3Ka BO B3aUMOJAECHCTBUM € NMpenoaaBarejieM— 72 4.
B TOM 4HcCJIe

HpOMe)KyTO'{Haﬂ aTrrecranus B d)opMe 3auera -4 4.




3 YCJOBHUSA PEAJIN3AIIMA YUYEBHOM TUCIUTIIMHBI

3.1. Jlus1 peajauM3anuy NporpaMMsbl y4eO0HOM JMCHUILIHHBI JOJIKHbI ObITH NPeIyCMOTPEHBI
cjaeAylolue creluaabHble MOMeLeHus :

Kabuner «Xumum», OCHaIlleHHbII 000py10BaHHEM:
PaGouee mecto npernoaasarens;

[Tocagounble MecTa MO KOJIMYECTBY 00YUAIOLIUXCS;
Jlocka KnaccHas;

[kad anst peakTUBOB;

[kad BHITSKHOI;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XumMuyecKas rnocyaa;

PeakTuBBI U JIEKAPCTBEHHBIE CPELICTBA;

Amnmaparypa, npuOOpbI: KaJbKYJSTOPBI, BEChl, Pa3HOBECHI, TUCTHUISATOP, IUJIMTKA
JJIeKTpUUEeCKasi, OaHsA BOJSHAs, CHUPTOMETPHI, TEPMOMETPHl XHMHUYECKHE, MHUKPOCKOII
OHMOJIOrMYECKU, apeoMeTp;

10. Texuuueckue cpeactBa OOydyeHHs: KOMIIBIOTEP C JIMLEH3UOHHBIM IPOIPAMMHBIM
oOecrieueHreM, MyJIbTUMEINIHAs yCTAaHOBKA.

e Al

3.2. UndopmanuoHHOE ol0ecneyeHre peau3aluu NPporpaMmbl

3.2.1. OcHOBHBIE TeYATHLIE N3TaHUA

1. Tabpuensu O. C. u ap. Xumus Ay npodeccuid U CIenruaaIbHOCTEH €CTECTBEHHOHAYYHOTO
npoduns: yuebnuk mis CIIO. - M., 2018

2. Tabpuensa O. C. u np. Xumus mis npodecCcuii U CIeNUaTbHOCTEH €CTECTBEHHOHAYYHOTO
npodwis: [IpakTukym: yue6. mocodue mis CII1O. - M, 2016

3.2.2. OcHOBHbIE JIEKTPOHHbIE U3IAHUS

1. Xumust: yueOHUK Ui cpeaHero npodeccuonanbHoro oopazosanus / 0. A. Jlebenes, I'. H.
®danees, A. M. T'ony6es, B. H. [llamoBain; nox o6mieit penakmueit I'. H. ®aneeBa. — 2-e uzn.,
nepepab. u gon. — MockBa: UznarensctBo Opaiit, 2022. — 431 c. — (IIpodeccuonansHoe
obpazoBanne). — ISBN 978-5-9916-7723-3. — Tekct: snexktpoHHbId // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491035

2. AHduHorenoBa, 1. B. Xumus: yd4eOHUK U MPaKTUKYyM JJIsl CPEJHETO MPOPECCHOHATBHOIO
obpasoBanus / 1. B. Anpunorenosa, A. B. babkos, B. A. [lonkoB. — 2-e u3f., ucnp. u 10m. —
Mocksa: M3patensctBo FOpaiit, 2021. — 291 ¢. — (Ilpodeccronansuoe obpazoBanue). —
ISBN 978-5-534-11719-6. — Texct: snextpoHHbIi // OOpa3oBatensHas riatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471677

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. 3aiines, O. C. Xumus. JlabopaTopHbIii MPAKTUKYM U COOPHUK 3a7a4: yueOHOE MOocoOue aJis
cpennero npogeccuonansHoro oopazosanus / O. C. 3aiiieB. — Mocksa: M3aarensctBo FOpaiir,
2020. — 202 ¢. — (IIpodeccuonanproe odpazoanue). — ISBN 978-5-9916-8746-1. — Texkcr:
anexkTpoHHbI // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452597

2. AnekcanmpoBa, J. A. XuMui HEMETAUIOB: YYEOHHMK M TIPAKTUKYM JJisi CPEIHEro
npodeccuonansHoro oopasosanus / 3. A. Anekcanaposa, . 1. CunopoBa. — 3-e uza., ucnp. u
nor. — Mocksa: UznatenbctBo KOpaiit, 2020. — 358 ¢. — (IIpodeccronanpHoe 00pa3oBaHUE).
— ISBN 24 978-5-534-00704-6. — Texkct: snextponnsiii // ObC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonoga, I'. I'. Xumus: yue6Hoe nocodue / I'. I'. Jleonoa. — Canxrt-IlerepOypr: Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3977-5. — Tekct: snekTpoHHBIH // JlaHb: 3IIEKTPOHHO-
6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/125726

4. YepuukoBa, H. 10. Xumusa B nmocrynmHom usnoxxeHuu: ydyeOHoe nmocobue mis cmo / H. TO.
YepuukoBa. — 2-e usl., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-



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

8114- 9500-9. — Texkcr: 3nekTpoHHbIH // JlaHb: 31ekTpoHHO-0MOMMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532

5. O6mas u HeopraHuveckas XUMHs A (papMaleBTOB: YYEOHUK U MPAKTHKYM JUIS CPEIHEro
npodeccronansHoro oopazosanus / B. B. Herpebeuxwuii [u np.]; nox obmeit penakuueit M. FO.
benaBuna, B. II. CepreeBoii. — MockBa: M3narensctBo IOpaiir, 2019. — 357 c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-02877-5. — Tekct: 3eKTpOHHBIN //
ObC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/433401

6. Xaxanuna, T.1. Oprannueckass Xumusi: yaeOHOE TTOCOOHE TSl CPeIHETO TPO(PECCHOHATIBEHOTO
obpazoBanus / T. U. Xaxauuna, H. I'. OcunenkoBa. — Mocksa: M3narensctBo HOpaiit, 2020. —
396 c. — (Ilpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-00948-4. — Tekcr:
anektponHbli // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. Tabpuensu O. C., JIsicoBa I'. I'. Xumusi: kHUTA 1)1 IperioAaBaTens: yuel. METo1. mocooue.
M., 2016. 275c.

8. Tlabpuensu O.C. Xwumwus: TecThl, 3agaun u yrpaxHeHus: yde0. I[locobue s crym.
yupexaeHuit cpen. npod. oopazosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 5-e u3z., crep. —
M.: U3narenbckuii ieHTp «Akagemus» , 2017. —336 c.

9. I'abpuensn O. C., OctpoymoB U. I'., Cnagxos C. A., HopodeeB H. M. Xumust: npakTuKyM:
yue0. [TocoOue mnsa ctyn. yupexaenuit cpen. mpod. oopazoanus; noxa pea. O. C. 'abpuensna.
— 5-e uzn., crep. — M.: U3narenbckuil neHTp «Akagemus» , 2018. —272 c.

10. Buxkunienus (cait)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuxk (caiit) URL: www.xumuk.ru

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

3.3 Ilepeuenb mNpPorpaMMHOro ooOecneyeHusi, nNpodeccHOHAIbHBIX 0a3 [JaHHBIX,

HHGPOPMAIMOHHBIX CIIPABOYHBIX cucremM pecypcos HH(OPMALITOHHO-
TeJleKOMMYHUKAIMOHHON ceTH «HMHTepHeT», HEOOXOAUMBIX I OCBOECHHMSI Y4eOHOro
npeamMera

CoBpemenHnble npodeccruonaibable 6a3bl JaHHbIX (CIIBJ):

Ne HaumenoBanue

O6pasoBatenbHas miatrhpopma IOPAWT (DnekTpoHHas o0pa3oBaTelIbHAs CHCTEMA)
1 oroBop Ne 726-21 ot 01.06.2021r

Onexktponnsle yueOHble u3ganusi OOO «PocyueOHuk» («Ipodan-«Benrana-I'pad»)
2 oroBop Ne NI1-4/426-21 ot 02.04.2021 r.

OnexTpoHHbie yueOHble m3manuss AQO «M3marenscTBo «lIpocBemenue» [JoroBop No
3 [1432-21 o1 08.11.2021r.;

OnexrponHas oubnmoreunas cuctema «PROFob6pazoBanue» Jlorosop Ne 7980/21/904-
4 21 o1 06.07.2021 1.;

OnexkTpoHHass OuOnmnoreyHas cucrema «M3marenscrBo Jlanb» JloroBop Ne 914-21 o
5 107.07.2021 r.;

OnexktponHas oubnuoreunas cucrema «9bC JIAHb» Horosop Ne 915-21 ot 07.07.2021
6 Ir;

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUTIIMHBI

KoHTpons u oleHka pe3yiabTaToB OOy4YeHMsI OCYIIECTBISIETCS MpernojaaBaTesieM B Ipoliecce
IpOBEIEHUS NPAKTUUYECKUX 3aHATHH M Ja0OpaTOpHBIX paboT, TECTHPOBAHUS, a TaKXKe
BBIIIOJTHEHUSI  OOyYaroOIIMMUCA  MHAWBHUIYaJlbHBIX 3aJaHUN, TPOEKTOB, HCCIIEJOBAHUM.
PesynbraTel 00y4eHHUS ONpENENSAIOT, YTO oOOydaroluecs JMJOJDKHBI 3HaTh, IMOHUMATh M
JEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS JUCHUIIINHBL.


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

PesyabTaTnl 00yuyeHus’

Kpurepun ouenku

MeToabl OIEHKH

3nanus:

OCHOBHBI€C MOHSTHUS U 3aKOHbI XUMUH;
MEPUOJNYECKUI 3aKOH 51
MEPUOJUYECKYI0 CUCTEMY XUMUYECKUX
3JIEMEHTOB J.N. MeHneneena,
3aKOHOMEPHOCTH W3MEHEHUS

XUMHYECKUX CBOMCTB DJIECMEHTOB U HX
COCJIMHEHUH T10 MEePHOIaM U TPYIIIIaM;
OOIIYI0 XapaKTEPUCTUKY XUMHUYECKHX
9JIEMEHTOB B CBSI3H C UX MOJIOKECHHEM
B [IEPUOIUUECKON CUCTEME;

(GOpPMBI CYIIECTBOBAHUS XUMHYECKUX

- 00BACHSIET OCHOBHBIE
MOHSATUS U TEOPUH XUMUMU;

- U3naraetr (PU3MYECKUd CMBICT
MOPSIKOBOTO HOMEpa, HOMepa
TPYIIIBl U IEPHOAA, OOBACHSIET
MPUYUHBI MEePUONYECKOTO
W3MEHEHUS CBOICTB
XUMHUYECKHX 3JIEMEHTOB;

- TaeT OOIIYI0 XapaKTEPUCTHKY
XUMHYECKHX AJIEMEHTOB 110 €ro
MOJIOKEHUIO B MEPUOIMYECKON
CUCTEME;

Texkymui KOHTpPOJIb
0 KAKIOU TEME:
- YCTHBIH OIIpOC;

- MMMChMEHHBIHN
OTpocC;

- penieHue
CUTYaIlMOHHBIX
3a7a4.
ITpomexxyTouHas
arTecTanus
MIPOBOJIUTCS B

JJIEMEHTOB, COBpPEMEHHBIE | - OOBIICHAET €IUHYIO MPHPOIY | (hopMe 3K3amMeHa.
IIPEJICTaBJICHNS O CTPOCHUH aTOMOB; XMMHUYECKHX CBS3EH; OK3aMe€H BKIIOYACT
TUIBl U CBOMCTBA XMMHMUYECKUX CBSI3EH | -  aHaJIM3UpPyeT  CBOMcTBa | B ceOd KOHTPOIb
(xoBaneHTHas, HIOHHAsA, BOJOPOJHAs); | HEOPraHMYECKUX BEIECTB Ha | YCBOCHMS
XapakTepHble XUMUYECKHE CBOWCTBA | OCHOBE 3HAHUM O XMMHUYECKOM | TEOPETUYECKOIO
HEOPraHWYECKUX BEILECTB Pa3JIM4YHBIX | COCTABE; MaTepuana;
KJIaCCOB; - BbIpaxaeT cyuHocTe OBP, | KOHTpoJIb yCBOEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE | UCIIOJIB3YET  METOJ,  HMOHHO- | MPAKTHYECKHUX
peaKIiy, peaklui HOHHOTO OOMEHa; 3JIEKTPOHHBIX IOJIyPEAKIUN; YMEHHUH.
JUCCOLUALMS SIEKTPOIUTOB B BOJHBIX | - UCIIOJIb3YET MIOHSTHE
pacTBOpax, CWiIbHble M  cjalble | CHIIbHBINA, CIAObIi 3JIEKTPOIUT
JJEKTPOJINTHI, IPH  COCTABJICHHH PEaKUUU
TUAPOIIN3 COJICH; HMOHHOTO 0OMEHa;
peakuuu UJCHTU(QUKALMK | -  HPOTHO3UPYET  XapakTep
HEOPraHWYECKUX COEOUHEHUHN, B TOM | CpEIbl PacTBOpPA COJIEH IO HX
qucie, MCIOJIb3yeMbIX B KadecTBe | (opMyIIe;
JIEKapCTBEHHBIX CPEICTB - HCIOJB3yeT KadyeCTBCHHBIC

peakuu A8 UIeHTH(UKaLuu

HEOpPraHMYeCKUX COeOUHEHMHI
Ymenus: - COCTaBJII€T  YpaBHEHHUA | - JKCIIEPTHOE
- IPUMEHATh OCHOBHBIE 3aKOHBI XUMHH | PEAKLUN; HaOroIeHNe 3a
JUIs  pellleHus 3agad B 00JacTd | - MPOBOAMT  pacyeThl IO | XOAOM BBIIOJIHEHUS
npodeccuoHaIbHOMN eI TeNbHOCTH; dbopMynaM U ypaBHEHMSAM | IPAKTUYECKOH
- COCTaBJISITh ypPaBHEHUS PEAKLHN: | peaKIuid; paboTHI;
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHEIE, - paboTaer C peakTUBaMH, | - OLICHKA
peaxIu HOHHOro 0OMeHa; coOiofasi NpaBUiIa TEXHUKH | pe3yJbTaTOB
- IPOBOJUTH PACUYEThl IO XUMHUECKUM | O€30IacHOCTH, IIPOBOJUT | BBIIIOJIHEHUS u
(GopMyIaM U ypaBHEHUSM peaKkLH; Ka4eCTBEHHbIE pEaKUUu Ha | 0POpPMIICHUS
- IPOBOJIUTH KAa4YECTBEHHBIC PEAKLUU | HEOPraHUYECKUE BEIECTBA; [IPaKTUYECKON
Ha HEOPraHWYECKHE BELIECTBA U MOHBI, | - pEIlaeT TUIOBBIE 3aJaud Ha | paboThl
OTHEIBHBIE  KJIACChl OPraHMYECKHUX | BBIUUCICHUE  KOHLIEHTpaluu
COCIUHCHMI, BEIIIECTBA;
- HCII0JIb30BATh 71a00paTOpHYIO | - 0O0CHOBAHHO, YETKO U MOJIHO

MOCyly ¥ 000pyI0BaHHE;

- IPUMEHATH IIpaBUIa OXPaHbl TPYyAa,
TEXHUKU 0e30macHOCTH u
IIPOTUBOIIOKAPHOM 0€30IMaCHOCTH

JTaeT OTBETHI HA BOIIPOCHI;

- coOMI0IaeT MpaBUiIa OXPaHbI
TpyZa, TEXHUKA O€30MaCHOCTH
u MPOTHUBOIIOKAPHOM

2 B X0/1€ OIIEHUBAHKS MOTYT OBITh y4TEHBI TMIHOCTHBIE PE3YIIHTATHL.




0e30I1acHOCTH,
CH13

OPUMCHACT




JIucT nomoJiHeHu i 1 N3MEHEeHUH

/o

[Tpunaraemsrii k Paboueii
nporpamMme yueOHoit
JUCIUTUIAHBI
JOKYMEHT, COJEpKALLHAN
TEKCT OOHOBJICHHUSI

Pemenue xagenpsl

Hara

[IpoTokomn Ne

ITonmuce
3aBEYIOLIETO
Kadeapoi

HN.0. ®amunus
3aBEAYIOIETO
kadeapou

. [[Ipunnoxenue Ne 1

[Ipunoxenue Ne 2

[ Ipunoxenue Ne 3

[Ipunoxenue Ne 4

[Ipunoxenue Ne 5




