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1. OBIIIASA XAPAKTEPUCTHKA PABOYEMN IMPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU

1.1. MecTto JAMCUMIUIMHBI B  CTPYKTYpe OCHOBHOW  mpodeccHOHAIbLHOI
00pa3oBaTe/IbHOI MPOrpaMMblI

OOmeoOpa3zoBarebHass  JUCHUIUIMHA  «XUMHS»  SBISCTCS  O0S3aTENbHOW  YacThIO
o011e00pa3oBaTeIpHOro KKIIA 00pa3oBaTenbHOM mporpaMmMel B cootBetcTBrn ¢ PI'OC CIIO.

OOmeoOpa3zoBarebHas JAUCHUIUIMHA «XHMHUS» U3ydaeTcs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IUKIIE YY4EOHOTO TUIaHA OCHOBHOW MpOodecCHOHAIBHON 00pa3oBaTeIbHOU
nporpammel B cooTBeTcTBUU ¢ PI'OC 110 criennaibHOCTH

1.2. Ilesu 1 IUIAHUPYeMbIe Pe3yJIbTAThl 0CBOCHHUS JUCUMILINHBI:

1.2.1. lleap u 3a7a49H JUCHUTLTHHBI

Ilens — ¢GopmMHpoBaHUE Yy CTYIEHTOB XHMHYECKON COCTaBISIOIIEH €CTEeCTBEHHOHAyYHOU
KapTHHBI MHpa KaK OCHOBBI MPHUHSATHUS PEHICHWH B )KM3HEHHBIX M IMPOU3BOJCTBEHHBIX CHTYAIHSX,
OTBETCTBEHHOT0 ITOBE/ICHUS B IPUPOTHON cpejie.

3aa4uu JUCLUIUINHBIL:

1) cdhopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHYECKHUX IPOLIECCOB M
SBICHUM B OKPYJXKaIOIIEH Cpelne, LEJOCTHOM Hay4YHOM KapTUHbBlI MUpPA, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUS IIPOBOJUTH pACUYCThl [0 XUMHYECKAM (OpPMYyJIaM H YPaBHCHHUSM
XMMHUYECKMX  pEaKUMd, IUIaHUpOBaTb M  MHTEPHPETHPOBATH  Pe3yJbTaThl  XUMHUYECKUX
SKCIEPUMEHTOB,

3) copmMHpOBaTh HABBIKH MPOBEICHUS XUMHUECKUX IKCIIEPUMEHTAIBHBIX HCCISIOBAHHUMN C
coOmtofieHneM mpaBwil  Oe3omacHoro oOpameHuss ¢ BemectBamMu M JHoaGopaTopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHAM3UPOBATh, OIICHUBATh, IPOBEPSATH HA JJOCTOBEPHOCTh M 0000IIATh
MHOpMaIIHI0 XMMUYECKOTO XapaKTepa U3 Pa3IUuHbIX HICTOUHUKOB;

5) chopmupoBaTh yYMEHHsS MPOTHO3MPOBATH IOCIEJCTBUS CBOCH JEATEIBHOCTH U
XMUMHUYECKHUX MPUPOJHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopmMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHUI XUMHUYECKON HAYKU M TEXHOJIOTHIA
U1l pPa3BUTHUS COLMAIEHON U MPOU3BOACTBEHHOH cdep.

1.2.2. Tlnanupyembie pe3yJibTAThl OCBOEHHSI 0011€00Pa30BaTEeIbHON JUCHUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo0mue pe3yJbTaThl.

JIM4HOCTHBIE pe3yJIbTaThI:

1) B cdepe TIpakTaHCKOTO BOCIUTAHUS: OCO3HAHHUS  OOYYAIOIIMMHUCS  CBOUX
KOHCTUTYLIMOHHBIX MpaB 1 00s3aHHOCTEH, yBaKEHUS K 3aKOHY U TPAaBOMOPAIKY;

— TIPEJACTaBJIEHUS O COLHMAIBHBIX HOPMAax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHUBE,

- TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH TIIpU CO3JaHUH y‘-Ie6HI)IX
MPOEKTOB, pELIEHUH Yy4eOHbIX W  TIO3HABaTENbHBIX 3a/1a4, BBHIMOJIHEHUH XUMHUYECKUX
IKCIIEPUMEHTOB;

- CIIOCOOHOCTH MHOHUMAThL H IMPUHHUMATh MOTHUBBI, HAMCPCHUA, JIOTUKY U aAPryMCHTbI
JPYTUX MPU aHATN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTeIbHOCTH;

2) B chepe MaTpHOTHYECKOTO BOCIUTAHHS: LEHHOCTHOIO OTHOIICHUS K MCTOPUYECKOMY H
HayYHOMY HACJICIUIO OTEUYECTBECHHOM XHUMHU,

— YBaXEHHUS K IpOIECCY TBOPYECTBA B 00JACTH TEOPHH U MPAKTUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HaHMsI TOrO, 4TO AOCTHKEHHMsS HAyKH €CThb pe3yJbTaT JUIMTENbHBIX HAOJIOJCHUH,
KPONOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, TOCTOAHHOI'O TPpyJda YYCHBIX U MIPAKTUKOB,

- HHTCpCCa MW IMO3HABATCIIbHBIX MOTHUBOB B TMOJYUYCHUHW W TMOCICAYIOIICM aHAJINU3C
MHGOpMALUU O NEPEAOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUH;
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3) B chepe AyXOBHO-HPABCTBEHHOT'O BOCIUTAHHS: HPABCTBEHHOI'O CO3HAHHMS, 3TUYECKOTO
MIOBE/ICHUS,

— CHOCOOHOCTH OLIEHUBAaTh CHUTYalldd, CBSI3aHHbIE C XHUMHUYECKUMHU SIBJICHHUSIMH, H
IIPUHUMATh OCO3HAHHBIC pELICHUs, OPHUEHTHUPYSACh HAa MOPAIBHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLICHUBAaTb CBOE IIOBEJICHHUE U IOCTYIIKM CBOHUX TOBAPHUILEH C ITO3HULMH
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYIIKOB;

4) B chepe GopMUpOBaHHUS KyJIbTYPbl 370pOBbs: IOHMMAaHHs LEHHOCTEH 3J0pOBOTO H
Oe3omacHoro oOpasza >KHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY
(bu3NIECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

—  coOnrofeHHs TpaBU 0E30MAaCHOTO OOpaIeHHs C BEelIeCTBaMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYAOBOU JEATEIbHOCTH;

— TIOHMMAaHHUS UEHHOCTU MpPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MIOBEJICHUS B CUTyalUsAX, YTPOKAIOIINX 310POBbIO U )KU3HU JIHOJEH;

—  OCO3HAHUS IMOCIEICTBUI M HENPHUATHS BPEAHBIX NMPHUBBIYCK (YHOTPEOICHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHSI);

5) B chepe TpyIOBOr0 BOCIHUTAHUS: KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-
HCCIIEIOBATENIbCKON JESITENFHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW U JAPYTUX BHAAX
JESTEIIBHOCTH;

— YCTAaHOBKM HAa AaKTMBHOE Y4YaCTHE€ B pELICHWH IIPAKTHYECKUX 3a4a4 COLUAIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

— UWHTepeca K MPaKTHYeCKOMY M3yuYeHUIO Mpodeccuil pa3nuyHOro poja, B TOM YHCIE Ha
OCHOBE INPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

—  YB&XEHUS K TPYAY, JIOJIAM TPyla U pe3yJIbTaTaM TPYyI0BOU AESITEIbHOCTH;

— TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBHMIYaJbHOM TpaeKTOpuUU 0Opa3oBaHUS,
Oynyuel npodeccun M peanu3aliid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yY€TOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U NMOTpEOHOCTEN 00I1ECTBa;

6) B cdepe IKOJOrMYECKOro BOCIUTAHUS: SKOJOTHYCCKU I[EIIECO00Pa3HOr0 OTHOIICHUS K
IIPUPOJIE, KAK NCTOUYHUKY CYLIECTBOBAHMS KU3HU Ha 3eMIIE;

— TIOHMMaHHUS  TJ00aJbHOrO  XapakTepa  HSKOJOTMYECKUX  MpoOsieM,  BIUSHHS
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIIBHON CPEMBL;

— OCO3HaHHS HEOOXOIAMUMOCTH HCIOJIB30BAaHMUSI JOCTUKEHUN XUMHUHU JUIsl peIlleHus
BOIIPOCOB pallMOHAIBHOI'O IPUPOAOIOJIB30BAHNS,

—  aKTUBHOI'O HEINpUATUA IEHCTBUM, PUHOCALINX BPEI OKPYKAIOIIEH NMPUPOJHOU Cpene,
YMEHHUSI TMPOTHO3UPOBATH HEOJArONPUSTHBIE SKOJIOIMYECKHE MOCIEACTBUS MpeanpUHIMAaeMbIX
JNENUCTBUN U NIPEAOTBPALIATh UX;

—  HaU4usA Pa3BUTOIO DKOJOTMYECKOIO0 MBILIIICHUS, HKOJIOTUYECKON KYJbTYpBI, OIBITa
NEATEIbHOCTH  JKOJIOTMYECKOW  HAIllpaBIECHHOCTH, YMEHUsS PYKOBOJICTBOBATHCS HMMH B
M03HABATEIbHOM, KOMMYHHKAaTUBHOM M COIIMAJIBLHOM NMPaKTHKE, CIIOCOOHOCTH W YMEHHsI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) B TOHMMaHHMU IICHHOCTH HAy4YHOTO IIO3HAaHUS: C(HOPMHPOBAaHHOE MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON PAKTHUKHY;

— TIOHMMaHHUA ClNeuu(PUKM XMMHHM KakK HayKH, OCO3HAHHUS €€ PO B (OpPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBILIUIEHHUS, CO3[JaHUHU LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KaIOIIEM
MHpE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEH U PELIEHUN
po0GsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

— yOexXIeHHOCTH B 0COOON 3HAYMMOCTHM XMMHH JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €€
TYMaHHCTUYECKON HaINpaBICHHOCTH W BaKHOW POJM B CO3JAaHMHM HOBOM 0a3bl MaTepUalbHOM
KyJbTYpBI, PEUICHHH TJI00aNbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA - CHIPHEBOM,
SHEPTeTHYECKOMN, MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00CCTICUCHUN
YCIIOBUH YCIIEUTHOTO TPYJa U SKOJIOTHYeCKH KOM(OPTHOM JKHU3HU KaXKIOT0 YieHa O0IIecTBa;

—  €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH: TMOHHMMAaHHUs CYIIHOCTH METOJOB II03HAHUA,



HCIOJIb3YCMBIX B CCTCCTBCHHBLIX HaAYyKax, CHOCO6HOCTI/I HCIOJIb30BATh MOJYYACMbIC 3HAHUSA IJId
aHaJIu3a U OOBSICHEHHUS SIBIICHUN OKPYKAIOIIEr0 MUPa U MPOUCXOSAIIMX B HEM U3MEHEHUM, YMEHHUS
JcJaaTb O6OCHOBaHHbIe 3aKJIFOYCHHA Ha OCHOBC HAayUYHBIX q)aKTOB 1 UMCHOIIIUXCA NJAHHBIX C LEIbIO
MOJIy4€HHUS JJOCTOBEPHBIX BBIBOJIOB;

—  CIHOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHE 3HAaHUS JJIsl pelICHUS
HpOGHeM B pCAJIbHBIX JKU3HCHHBIX CUTYAallUAX;

—  WHTepeca K MO3HAHUIO U HCCIIeIOBATEIbCKON ACATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUHU 10 XMMHUHU B COOTBETCTBUH C KU3HEHHBIMH HOTpe6HOCT$IMI/I;

— WHTEepeca K OCOOCHHOCTSIM TpyJa B pa3iuuHbIX cdepax mpodecCHOHATBHON
JeSITeIbHOCTH.

Ilo3HaBaTelbHbIe  yYHUBepcajibHble y4YeOHble [eHCTBUS, KOMMYHHKATHBHbIE
YHUBepcaJbHble Y4eOHble TelCTBHUS, peryjsiTHBHbIE YHHBepPCAJIbHbIe Y4uyeOHbIe JeiicTBUA,
COBMeECTHAS /1esITeJIbHOCTH

a) 0a30BbIC JIOTMYECKUE JCHCTBHUS KaK YacTh IIO3HABATEJIbHBIX YHUBEPCAJIBHBIX YUEOHBIX
JEHCTBHI: CaMOCTOSTENbHO (OPMYJIUPOBATh M aKTyalU3UpPOBaTh MPOOJEMY, BCECTOPOHHE ee
paccMaTpuBaTh;

—  OIpeAeNATh eI JCATEeIHHOCTH, 3a/JaBasl MapamMeTpbl U KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTB PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

—  UCIOJB30BaTh NMPU OCBOCHUU 3HAHUU MPHEMBbl JIOTUYECKOTO MBIIUICHUS - BBIICIATH
XapakTepHble TMPU3HAKK TMOHATHMM W  yCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBCTCTBYIOIIHNEC MOHATUA TJIA 00BsICHEHNS OTACIIBbHBIX (baKTOB u SIBJICHI/II\/JI;

- BI)I6I/IpaTI> OCHOBAaHUA W KPUTCPpUU IJId KHaCCI/ICI)I/IKaIII/II/I BCIIECCTB U XUMHWUYCCKHUX
peakuui;

—  yCTaHaBIMBAaTh MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SBJICHHUSIMU;

—  CTpOMUTH JIOTUYECKHE pACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTHUH),
BBIABJIITE 3aKOHOMEPHOCTH W HPOTUBOPCHHA B PACCMATPUBACMBIX SABJICHHAX, q)OpMyanOBaTb
BBIBOJIBI M 3aKJTFOYEHHS,

—  TPUMEHATH B MpoIIecce MO3HAHUS, UCTIOIb3yEeMbIE B XUMUH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeTIH, MPeoO0Pa30BBIBATH MOJICIbHBIC MPEJACTABICHUS - XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
xumuueckas (GopMysa, ypaBHEHME XMMHUYECKOM peakuu - TpH pEIIeHUHu Yy4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTh Ha3BaHHbIE MOJAENbHBIC MPEACTABICHUS IS
BBIABJICHUSA XapaKTCPHBIX IMTPHU3HAKOB N3YyYaCMbIX BCIICCTB 1 XUMHUUYCCKUX peaKHHﬁ.

0) 0a30BbIe HCCIIENOBATENbCKHE ACWCTBUS KaK 4YacTh IMO3HABATEIbHBIX YHHBEPCATHHBIX
y‘-Ie6HI)IX )IeI\/JICTBI/II\/'IZ BJIAACTh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHWA BCHICCTB WM XUMHYCCKUX
peakiui;

— ¢opMynupoBaTh IeNW U 3a7a4d HCCIENOBAHUS, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOATENIHO C(OPMYITUPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs
(hopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA;

— BJAJETh HABBIKAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHUS W TMPOBEACHUS YUYECHHUYECKHX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIOIaTh 3a XOJOM IPOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB WCCIICAOBAHUS, COCTaBISAThH OOOCHOBAHHBIM OTYET O IPOJICIIAHHOM
pabore;

— TpuoOpeTaTh OMBIT YYEHHUYECKOW HCCIEAOBATEIbCKONM W TPOEKTHOW AESITEThHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY TIIOMCKY METOJIOB pEIIeHUs
MPAKTUYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

B) yMeHHUs paboTaTh ¢ HHPOpPMAIMEH KaK 4acTh MTO3HABATEIIbHBIX YHUBEPCAIBHBIX YICOHBIX
JCUCTBUI: OPUEHTHPOBATHCS B pA3IMYHBIX MCTOYHHMKAX HMH(POpMaluM (HAyYHO-TIOMYJIsIpHAs
JuTepaTypa XMMHUYECKOTO  COJIEp)KaHus, CIpaBOYHble TmocoOus, pecypchl HHTepHera),
aHAJTM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTHUECKU OLEHUBATH
€€ JIOCTOBEPHOCTh ¥ HEPOTUBOPEUHNBOCTH;



—  ¢GopMyIHpOBaTh 3aMPOCHl M MPUMEHATh PA3TUYHBIE METOMBI MPHU TOUCKE U OTOOpe
nHpopMaluy, HeOOXOAUMOMH /1JIsl BBIMOTHEHUS YUeOHBIX 3aa4 ONpeAeICHHOrO TUIIA;

— TpuoOpeTaTh ONBIT UCIOIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA
Y Pa3IuYHbIX TOMCKOBBIX CUCTEM;

—  CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO GoOpMy MpeAcTaBiIeHUs UHGOpMaUU
(cxemsl, TpadUKH, AHArpaMMBbI, TAOIHUIbI, PUCYHKH U APYTHE);

— UCHOJB30BaTh HAay4HBIH S3bIK B KayecTBE CpeAcTBa Ipu paboTe ¢ XUMHYECKOMH
nH(pOpMaNUel: TPUMEHATh MEXKIPEAMETHbIC ((PU3HMUECKHEe U MAaTEeMAaTUICCKUE) 3HAKU W CUMBOJIHI,
dhopmyIiel, a0OpeBUATYpbl, HOMEHKIIATYPY;

—  HCHOJB30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISTHOCTH.

T') OBJIQJICHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUAMM:

— 3a/JaBaTh BOMNPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE Juajora W/WUiH
JMCKYCCHUH, BBICKA3bIBATh UIEH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHLHO BBIMOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

—  BBICTyHaTh C MpPE3EHTAlMell pe3ysIbTaTOB [103HABATEIbHON J1€ATEIbHOCTH, OJYyUYEHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIOJHEHUH XUMHUUYECKOTO SKCIIEPUMEHTA,
[IPaKTUYECKONH pabOThl M0 HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILLECTB, peau3alld y4eOHOro
mpoekTa M (OpMyIHpPOBaTh BHIBOJABI IO peE3yJibTaTaM IPOBEIEHHBIX MCCIEAOBAHUN IyTeM
COTJIACOBAHUS TIO3UIUI B X07e 00CYKACHUS M 0OMEHAa MHEHUSIMH.

yMEHHS O0IIEeHUs KaK 4aCTh KOMMYHUKATUBHBIX YHUBEPCATIbHBIX YUCOHBIX IEHCTBUM:

1) OBJIaJIEHNE YHUBEPCAIHHBIMH PETYJIATUBHBIMU JICHCTBUSIMU:

—  CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILIECTBIIATH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
ompejensis ee el U 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpearaéMplii aIropuT™M JEHCTBUI IMpPH BBHIIOJIHEHUM Y4YEOHBIX M HCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbonee dPPEKTUBHBIA CIOCOO UX PEHICHHS C YYETOM MONyueHHUs HOBBIX 3HAHWUN O
BEIIIECTBAX U XUMUYECKUX PEAKITUSIX;

—  OCYIIECTBISTH CaMOKOHTPOJIb CBOEH JEATEJbHOCTH Ha OCHOBE CaMoOaHaliu3a |
CaMOOLIEHKH.

O0s3aTe/IbHBIMH IMCHUIIIMHAPHBIMHU Pe3yJIbTaTAMH CUUTATH:

IIpeaMeTHBbIE pe3yabTaThbl OCBOCHHS:

1) c(OpMUPOBAHHOCTh IIPEACTABJICHUI: 0 XUMHUYECKON COCTABJISIFOLIEN
€CTECTBEHHOHAy4YHOW KapTUHbl MHpA, pOJM XUMUU B T[IO3HAHUM SBJICHUH MPUPOJIbI, B
(GOpMHUPOBAHMHM MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH,
HEO0OXOUMOM TSl pelIeHus] MPaKTHYECKUX 3a/1ad M DKOJIOTUYeCKH 0O0OCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U IPUPOTHOMN Cpelie;

2) BIQJICHUE CHUCTEMON XWUMHYECKHUX 3HAHUH, KOTOpas BKIJIIOYACT: OCHOBOIIOJIATAOIIUEC
NOHATHSA (XMMHYECKHH DJIEMEHT, aTOM, JJIEKTPOHHAas 000J0YKa aToma, S-, P-, O-3JIeKTpOHHBIC
opOHTaTM aTOMOB, MOH, MOJIEKYJa, BaJIEHTHOCTh, JIEKTPOOTPHUIATENLHOCTh, CTEIIEHb OKHCIICHUS,
XUMHYECKas CBA3b, MOJb, MOJIIpHAs Macca, MOJIIpHBIA 00BeM, YITEpOAHBIH CKeNeT,
(GyHKIIMOHATBHAS TPYyNNa, paguKan, H30MepHUs, H30MEepbl, TOMOJIOTUYECKUU ps, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOJ- U a30TCOJEpKAIINe COEAMHEHHUs, OMOJIOrMYeCKd aKTHBHbBIE BEIECTBA
(yrnmeBoabl, >KUpbI, O€NKH), MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIpPHBIC
COCUHEHMS, KpUCTAJIMYECKasl pelleTKa, THUIbl XUMHUYECKHUX peakIuil  (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, 9K30- U JHAOTEPMHMUYECKHE, peakIuX HMOHHOro oOMeHa), pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOJIUTHYECKAs] TUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEND,
CKOPOCTb XMMHMYECKOM peaklUd, XUMHYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHMSI OpraHumyeckux BemecTB A.M. byTiepoBa, T€opusi 3JE€KTPOJIUTHYECKON
aucconuanuu, nepuoauudeckud 3akon JI.M. MeHnneneeBa, 3aKOH COXpPAaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHH, (AKTOJIOIMYECKHE CBEIEHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUU U 0€30ITaCHOM HCIOJIb30BAHUN BKHEHIIIMX HEOPTAaHMUECKUX U OPTaHHUECKUX
BELIECTB B OBITY U MPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa,

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTepPHbIE MPH3HAKK W B3aHMMOCBS3b
W3YUYEHHBIX MMOHATUNA, IPUMEHATH COOTBETCTBYIOIINE MOHITHS IIPU ONIMCAHUN CTPOCHHUS U CBOMCTB
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HEOPraHWYECKUX M OpPraHMYECKUX BEUIECTB U MX MPEBpAlllCHUl; BBIABIATH B3aUMOCBS3b
XMMUYECKHUX 3HAHUH C MMOHATUAMU U NIPEICTABICHUSIMU APYTUX €CTECTBEHHOHAYUYHBIX IIPEMETOB;

4) chopMHPOBAaHHOCTh yYMEHHI HCIIOJIB30BaTh HAUMEHOBAHMS XMMUYECKUX COCIAWHCHUMN
MEXJIYHapOJAHOIO COK3a TEOPEeTHYECKOM M MNPUKIAJHOW XUMHMU U TPHUBHMAJIbHBIE HA3BaHMS
BOXHEUIINX BEIIECTB (3TUJICH, alleTUIICH, IIIMLEPUH, (PeHoI1, PopMabaerus, yKCyCHas KUCIoTa,

[JIMLUH, YrapHbIM ra3, yrieKucClblid ra3, aMMHUakK, raiieHas M3BeCTb, HeralleHash U3BeCTb,
IUTbEBAs COJA U JAPYIHX), COCTaBIATh (POPMYJIbI HEOPraHMYECKHMX M OPraHUYECKUX BEIIECTB,
YPaBHEHHS XUMHUYECKUX PEAKIUN, OOBSICHATh UX CMBICIT; TIOATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOMCTBAa BEUIECTB COOTBETCTBYIOLIMMM SKCIIEPUMEHTAMU M 3alMCSIMM YPAaBHEHUN XHMHYECKHX
peaKkiuii;

5) chopMHPOBaHHOCTP  YMCHHI  yCTaHAaBIWBATh  IPHHAIICKHOCTh  H3YyYCHHBIX
HEOPraHMYeCKUX M OPraHMYECKHUX BEIIECTB K OIPENENICHHbIM KiaccaM M IpyNlaM COEIUHEHUH,
XapaKkTepu30BaTh WX COCTaB M Ba)KHEHINME CBOWCTBA; OIpPENEIATh BUJIbI XMUMHUYECKUX CBS3EH
(KoBaJIeHTHAas, MOHHAs!, MeTaJUIMYeCcKasl, BOJOPOJIHAs), TUIIbl KPUCTAINIMUECKUX PELIETOK BEIIECTB;
KJIacCCU(UIMPOBATh XMMUYECKUE PEAKIINH;

6) BiaJicHHE OCHOBHBIMH METOJaMH HAy4YHOTO IMO3HAHUS BEIICCTB U XUMUYCCKHUX SIBICHHI
(HabmoieHne, U3MEPEHUE, SKCIEPUMEHT, MOJICITUPOBAHNE);

7) chOpMUPOBAHHOCTh YMEHHH MNPOBOIUTH pAcYeThl MO XUMHYECKHUM (opMmynaM u
YpaBHEHHSIM XUMHYECKUX PEAKIHI C MCIOJIb30BaHUEM (DU3MUYECKHX BEIHYUH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsiX, CBI3aHHBIX C BEILIECTBAMM U X IIPUMEHEHUEM;

8) chopMUPOBAHHOCTh YMEHHH IUIAHMPOBATh U BBIMOJHITH XUMHYCCKUN IKCICPHUMEHT
(npeBpallleHUsT OpraHMYECKUX BEIIECTB IPHU HArpeBaHUU, MOJYUYEHHE STUJIEHa U H3yUYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAaKLUMM Ha albJIETHIbl, Kpaxmaj, YKCYCHYIO KHCJIOTY; I€HaTypauus
OENKOB IMpH HarpeBaHUM, LIBETHbIE pEaKlIHUU OEJIKOB; MPOBOJUTH PEAKIMM HOHHOIO OOMEHa,
OTIpeJIeNIATh CPey BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cyb(ar-, KapOOHAT- U XIJIOPHI-
aHUOHBI, HA KaTMOH aMMOHUS; pellaTh SKCIEpUMEHTAJIbHbIE 3aJaud 1no TtemMam "Mertamibl" u
"HemeTannsl") B COOTBETCTBUU

Ocoboe 3HaueHNEe TUCIUIUINHA uMeeT pu ¢popmupoBanuu u passutun OK.01, 02, 04, 07,
I1K 2.2



Ta6mmma 1 — [InaaupyemMblie pe3yabTaThl OCBOSHHUS 00111€00pa30BaTEIbHOM JUCIIUTUIMHBI

Koa n
HANMEHOBaHHE
¢dopmMupyembIx
KOMIIeTeHI Ui

l'[.nalmpyeMble pe3yJabTaThbl 0CBOCHHUS JUCHUIIJIMHBI

Oo0mme

JAucunminHapHblie

OK 01. Beibupars
CHOCOOBI peIICHHUSI
3a1a4
npodeCCHOHATEHON
JEeATEILHOCTH
NPUMEHHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTu TPya10BOr0 BOCIIUTAHMSA:
- TOTOBHOCTb K TPYIy, OCO3HAHHME LEHHOCTH
MacTepcTBa, TPYyA0Iroue;

- TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH
TEXHOJIOTUYECKON u COLIMAIbHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh
UHHULIUMPOBATh, IJIAHUPOBATh u
CaMOCTOSATEIIbHO BBITTOJTHSTH TaKyIo
JIeATEeNIbHOCTD;

- MHTEpPEC K  Pa3JIMYHBIM cepam

npodecCHOHATBLHOM NeSITeIbHOCTH,
OniiaieHne YHHMBEPCAJIBHBIMH  Y4e€OHBIMHU
MO3HABATEJIbHBIMH ICHCTBHAMM:

a) 0a3oBble JIOTHYeCKHUe AeiiCTBUS:

- CaMOCTOSITENBHO dbopmynHrpoBaTh 51
aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK WU
OCHOBaHHUS Ul CpaBHEHUs, KiIacCU(UKAIUN U
0000I11IeHH;

- ONpeneNnaTh LEeIH JeATENbHOCTH, 3a]aBaTb
napaMeTpsl U KPUTEPUH UX TOCTUKEHUS;

- BBIABIISATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS
B PacCMaTPUBAEMBIX SBICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JI€STEIHHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIEJAM,
OLICHUBATh PUCKU MOCJIEICTBUN 1eATETbHOCTH;
- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE IIPH
pELICHUH )KU3HEHHBIX MTPOoOIeM

0) 0a3oBbIe HcciIe0BaTeIbLCKIE eiiCTBUS:

- BIIAJICTh HaBbIKAMU yueOHO-
HUCCIIEIOBATEILCKOM u MPOEKTHOM

- BJIAJECTh CUCTEMOM XMMHMYECKHX 3HAHHH, KOTOpas BKIIIOYAECT: OCHOBOIIOJIATAOLINE
HOHATHS (XUMUYECKHU DJIEMEHT, aTOM, JJIEKTpOHHAas 00ojo4ka aroma, S-, p-, d-
JIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYJIa, BaJICHTHOCTB,
3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKMCIICHUs, XMMUYECKas CBs3b, MOJIb, MOJIIpHas
Macca, MOJIApHBI 00beM, YIJIEpOJIHBIA CKeleT, (yHKLUMOHAIbHas IpyIa, paaukal,
W30MEpHsl, U30MEPBI, TOMOJIOTMYECKUN Psil, TOMOJIOTH, YIVIEBOJOPOJbI, KUCIOPOI- H
a30Tco/ieprKalliue COeAMHEHUs, OMOJIOTHYECKN aKTHUBHBIE BellecTBa (YIJIEBOJbI, JKHUPHI,
0esIK1), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KPUCTAJUIMYECKasl ~ pelleTKa,  TUIIbl ~ XUMHUYECKMX  peakuuil  (OKUCIUTEIbHO-
BOCCTaHOBUTEINIbHBIC, 9K30- U YHIOTEPMHUYECKHE, PEAKIIMA MOHHOTO OOMEHa), pacTBOp,
IEKTPOJIMTBI, HEIIEKTPOJMUTHI,  JJIEKTPOJIUTHYECKAsT JUCCOLMALUSA, OKHUCIHUTEINb,
BOCCTaHOBUTEIIb, CKOPOCTh XUMHUYECKOM peakluu, XUMUYECKOe paBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUS XMMHUECKOTO CTPOEHMs opraHmdeckux BemectB A.M. Bytneposa,
TEOpHs DJIEKTPOJIMTHYECKON aucconuanuu, nepuoaudecknid 3akon .M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK  XUMHH,
(axkToNOrMUeCKre CBEIEHHs O CBOMCTBaX, COCTaBe, IMOIy4YeHMH M 0Oe30MacHOM
HCIIOJIb30BAHNN BaKHEHIIMX HEOPraHMYECKUX M OpPraHMYeCKHX BEIIEeCTB B OBITY U
MIPAaKTUYECKOU AESATEIBHOCTH YEJI0BEKA,;

- YMEThb BBIABJIATH XapaKTEpPHbIE INPU3HAKM M B3aUMOCBS3b HW3YyYEHHBIX IOHATHH,
NIPUMEHATh COOTBETCTBYIOIIME IIOHATHS TPU  ONMCAaHUM CTPOCHHUS U CBOMCTB
HEOPraHWYECKNX U OPraHMYECKUX BEHIECTB U MX MPEBPALICHUN; BBISBIISTh B3aUMOCBA3b
XMMHUYECKUX 3HAHUW C MOHATUSAMHU U NPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

- YMETb MCIIOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKUX COCIUHEHUN MEXKIYHAPOIHOTO
COK03a TEOPETUYECKOM M NMPUKIAJHOM XUMHUU U TPUBHAIBHBIC HA3BAHMS BAKHEUIINX
BEIIECTB (ITHJIEH, AlETUJICH, TIHUIEpPHH, (eHod, (opMalbAeru, YKCyCHas KHCIIOTa,
IJIMLVH, YTapHbIN ra3, YIJIEKUCIBINA a3, aMMHAK, TallleHas U3BECTh, HETallleHasi U3BECTb,
NUTHEBAs COJla U JIPYTHX), COCTaBIATh (OPMYJIBI HEOPTaHWYECKHX M OPraHMYECKHUX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIMi, OOBACHATh MX CMBICI; HOATBEPXKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIMMU 3KCIEPUMEHTAMHU U
3aIIUCSIMU YPABHEHUN XUMHUYECKUX PEAKLUM;

- YMETh YCTaHABIMBATh IPUHAIIEKHOCTb N3YYECHHBIX HEOPIAHUYECKUX U OPraHUYECKUX




NESITEIIbHOCTH,
pooJIeM;

- BBISBJISITh MPUYHHHO-CIICACTBCHHBIC CBSI3U U
aKTyaJH3UpPOBATh 3a/1a4y, BBIIBUTATh THUIIOTE3Y
€¢ peIIeHUs, HaXOAWTh AapPTryMEHTHI IS
JI0Ka3aTeIbCTBAa CBOMX YTBEPIKICHHIA, 32/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIE PEIICHUS
3a/1a4¥l Pe3yJIbTaThl, KPDUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTbD, TPOTHO3UPOBATh U3MCHEHUE B
HOBBIX YCJIOBUSIX;

- yMETh MIEPEHOCUTh 3HaHUS B
MIO3HABATENBHYI0 M MPAaKTUYECKYI0 00JacTu
KHU3HEICATEILHOCTH;

- YMeTh HHTETPHPOBATh 3HAHUS M3 Pa3HBIX
NPEIMETHBIX 00JIACTeH;

HaBbIKAMU paspenieHus

- BbIABUT'ATHb HOBBIC niaeu, HpCI[JIaFaTB
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CHOCOOHOCTHP WX  WCIIOJIB30BAHUA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

BEILIECTB K OMNpPEACNICHHBIM KJlaccaM M TpynmnaM COEIUHEHUM, XapaKTepu30BaTh HX
COCTaB U Ba)KHEHIIIME CBOMCTBA; OMPEIENATh BUJIbI XUMUYECKUX CBs3€H (KOBaJleHTHas,
WOHHAs, METa/UINYecKasi, BOJOPOJHAs), THUIBl KPUCTAJUIMUYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHUpOBaThH IPEICTABICHHS: O MATEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U
MIO3HABAEMOCTU SIBJICHUM TMPUPOABI; O MeCTe M 3HAYeHWH XHMHU B CHCTEME
€CTECTBEHHBIX HAayK U €€ POJIi B 00ECIEYEHUN YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA: B
pelIeHur MpoOJeM SKOJIOTMYECKOM, PHEPreTUYecKOM M MHILEeBOl 0e30MacHOCTH, B
Pa3BUTUU MEIUILIMHBI, CO3/IaHUU HOBBIX MATE€pUAJIOB, HOBBIX HMCTOYHHUKOB JHEPTUU, B
o0ecrneveHrny palMoHaIbHOTO MIPUPOIONOIB30BaHus, B (HOPMUPOBAHUH MUPOBO33PEHUS
U OOIIe KyJbTyphl YEIOBEKa, a TAKXKE IKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpelie;

- BJIAJIETh CHUCTEMON XHMHYECKMX 3HAHUK, KOTOPAs BKIIOYAET: OCHOBOIOJIATarOIINe
HOHSTUS (IOMOJHUTENIBHO K CUCTEME MOHATUI 0a30BOT0 YPOBHSI) - H30TOIMBI, OCHOBHOE
U BO30YKJIEHHOE COCTOSHUE aToMa, THOpUAHM3AIs aTOMHBIX OpOUTael, XUMUYIecKas
cBs3b ("o" u "m", KpaTHbIE CBS3M), MOJISIpHAsl KOHLIEHTpAlLUs, CTPYKTypHas (Gopmyia,
n3oMepusi (CTpyKTypHasi, reoMeTpuueckas (IUC-TPAaHC-U30MEPHsi), THUIIBI XUMHUUYECKHX
peakiuii (roMo- U TeTepOreHHbIe, 00paTUMbIE U HEOOpAaTUMBIE), paCTBOPHI (MCTUHHEIE,
JUCTIEPCHBIE CHUCTEMBI), KPHUCTAUIOTUIIPAThI, CTENEHb JIUCCOIMAIINHU, DJIEKTPOJIN3,
KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE
3HaHUS, JISKAIIUE B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SIBJICHUH, COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHHM BEUIECTBA HAa AaTOMHOM,
MOJICKYJISIPHOM W HAJAMOJICKYJIIPHOM YpPOBHSAX; TMPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUN, TEPMOJAMHAMUYECKUX M KUHETUYECKHUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XUMHUYECKOM DABHOBECHH, TUCIEPCHBIX CUCTEMAaX, (aKTOJIOTUUYECKHE
CBEICHMSI O CBOMCTBAX, COCTaBe, MOMYyUYEeHUU U 0€30M1aCHOM HCIIOJIb30BAHUN BAKHEHIIINX
HEOPraHUYECKNX M OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHYCCKON JACATEIHHOCTH
YeloBeKa; OOIUX HAyYHBIX MPUHIUIAX XHUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, IEpepabOTKN HEPTH);

- YMETh MPOBOJUTH PacueThl MO0 XMUMHUYECKUM (OpMYyJiaM M YPaBHEHHSIM XUMHUYECKHX
peaKkIuii ¢ UCMoJIb30BaHUEM (PU3NYECKUX BENWYUH (Macchl, 00beMa ra30oB, KOJIUYECTBA
BEILIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUeThl IO
HaxOXXJICHUIO XUMHUYECKON (HhOPMYJIbI BEIIECTBA; pacueThl Macchl (00beMa, KOJTUIECTBA
BEILIECTBA) MPOAYKTa PEaKIMH, €CJIM OJHO U3 UCXOAHBIX BEILIECTB JIAHO B BUJIE PACTBOPA
C OmpenesIeHHONM MacCOBOW JOJiel pacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT mpUMeECH); pacueThl MAaCCOBOM WM OOBEMHOM JIOJIM BBIXOJA MTPOIYKTA PEAKIIHH;
pacyeTsl TeraoBoro 3¢ exra peakiuii, 00beMHBIX OTHOIICHHWH Tra30B;
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- YMETh BBISBISATH XapakTepHbIE MPHU3HAKA W B3aUMOCBS3b W3YYCHHBIX TOHATHUH,
NPUMEHSATh COOTBETCTBYIOIIME TIOHATHUS TPU ONUCAHUU CTPOCHHS U CBOMCTB
HEOPraHUYECKUX UM OPraHUYECKHUX BEIIECTB U MX MPEBPAILCHUI; BBISBIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUHU C MOHATUSIMH U MPEACTABICHUSAMHU JIPYTUX MPEAMETOB /s Ooee
OCO3HAHHOTO TMOHUMAaHHS U OOBSCHEHHS CYIIHOCTH MAaTEPHAIBLHOTO €IUHCTBA MHPA;
HCITOJIB30BaTh CHCTEMHBIC XMMHUUYECKHE 3HAHMS IS OOBSICHEHHS] W MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOLUX €CTECTBEHHOHAYYHYIO IPUPOLY;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XHWMHUYECKHX COCIWHECHUH MEXITYHApPOIHOTO
COI03a TEOPETUYECKONM W MPUKIATHON XUMHUU W TPUBHUAJIBHBIC HA3BaHUs BEIECTB,
OTHOCSIIIMXCSL K M3YYEHHBIM KJIaccaM OPraHMYECKUX M HEOPTraHUYEeCKHX COCTUHEHHII;
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIHUKY JJISI COCTABJICHUS (POPMYJ HEOPTaHHMYSCKHUX
BEIIECTB, MOJCKYJSPHBIX U CTPYKTYpPHBIX (pPa3BEPHYTHIX, COKPAIICHHBIX M CKEJIETHBIX)
(dopMyJT OpPraHMYECKUX BEHIECTB; COCTABJIATH YPAaBHEHUS XUMHUYCCKHX pEaKIHid |
pacKpbIBaTh MX CYHIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI MOCPEICTBOM
COCTABJICHHS 3JIEKTPOHHOTO OajlaHca 3TUX PEaKIMil; peakiuil HOHHOTO OOMEeHa MyTeM
COCTaBJICHUSI UX TIOJHBIX U COKpPAIEHHBIX MOHHBIX YpPaBHEHUH; peakiuil THAPOIHU3a,
peakuuit

KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMEpPe TUIPOKCOKOMIUIEKCOB ITMHKA W AIIOMHHUS);
MOATBEPXK/IaTh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEMIECTB COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUN;

- YMETh KIacCU(UIUPOBATH HEOPTAHUYECKUE U OPTaHUYECKHE BEIIECTBA U XUMUYECKHE
peaKkIuu, CaMOCTOSTEIbHO BBIOMpATh OCHOBAHMS W KPUTEPUU I KIACCH(PUKAIIUU
M3y4aeMbIX XUMUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTAB U BAXKHEWININE CBOWCTBA
BEILECTB, MNPUHAMIEKAIIMX K OINPEACICHHBIM KjaccaM M TpYyIIaM COEIUHEHHUU
(mpocThie BemiecTBa, OKCHJBI, THAPOKCHJBI, COJIA;, YTJIEBOJOPOJIBI, MPOCThIE A(UPHI,
CIUPTHI, (EHOIBI, alTbJCTUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOXKHBIE d(DUPBI, KUPBI,
YTJIEBOJIbI, aMUHBI, aMHHOKHUCIIOTHI, OCTTKN); TPUMEHSATh 3HAHUS O COCTaBE M CBOMCTBaX
BEILIECTB VISl IKCIIEPUMEHTAJIbHON MPOBEPKH TUIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN
MPOTEKAaHUS XUMHUYECKUX PEAKIMid ¥ TMPOTHO3UPOBAHUS  BO3MOXKHOCTEH  HX
OCYIIIECTBIICHUS;

- YMETh OATBEP)KIATh Ha KOHKPETHBIX MTPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIMOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHUI OT KPaTHOCTH U TUIAa KOBaJieHTHOH cBs3 ('™
u "m"), B3aUMHOTO BJUSHUA aTOMOB M TPyHIl aTOMOB B MOJEKYJaX; a TakXke OT
0COOEHHOCTEH pean3alii pa3IMuYHbIX MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- yYMeThb XapakTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
BO30YXXJICHHOM COCTOSIHUM) M HWOHOB XHWMHYECKHX OJJIEMEHTOB | - 4 mepuoaoB
[lepuonnueckont cucremsl /.M. MenzeneeBa u nx BaJ€HTHbIE BO3MOXKHOCTH, UCIIOJb3YS
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nousitusa 's”, "p", "d-anexTpoHHbIE" OpOMTANM, YHEPTETUYECKUE YPOBHHU; OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB XMMHUYECKHX JIEMEHTOB M 00pa3yeMbIX MMHU
COEAMHEHUH 110 MEepHOiaM U rPyIIaM;

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeZCTBa IIOUCKa,
aHanm3a u
UHTEpIIpETaluu
uHpOpPMALIUU 1
UH(QOpPMaIIMOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 33714
npodeccroHaIbHOM
JeATEbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 IIO3HAHMS

- chOpPMHUPOBAHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3sBUTHSI HAYKU U OOLIIECTBEHHON MPAaKTUKH,
OCHOBaHHOT'0 Ha JAHAJIOre KyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEPILEHCTBOBAHHE A3bIKOBOM U
YUTATEJIbCKOM KYJIbTYPhI KaK CPEJCTBA
B3aUMO/JICHCTBUS MEXY JIFOJbMH U MIO3HAHUS
MHpa;

- OCO3HAHUE [IEHHOCTU Hay4YHOU /1€ TENbHOCTH,
TFOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO U
UCCJIEIOBATEIIBCKYIO JIEITENILHOCTh
WH/IMBUYaJIbHO U B IPYTIIIE;

Osgi1aieHHe YHUBEPCAIbHBIMH y4eOHbIMU
NMO3HABATEJILHBIMHU/ICHCTBUSIMM:

B) padoTa ¢ undopmamnmeii:

- BJIa/IETh HaBBIKaMH MOTy4YeHUs HH(OpMAIUH
U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYILECTBIIATH ITOKCK,
aHaJIN3, CUCTEMATU3AINIO U HHTEPIPETALIUIO
uH(pOpMaLIUU pa3InYHBIX BUJIOB U (hopM
NIPECTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B pa3IUYHbIX (popmarax c
y4eTOM Ha3HaYeHUs HHPOPMALIUHU U LENEBON
ayJIMTOpUH, BBIOMpAsk ONTUMANIbHYIO (hOpMY
NPEe/CTaBICHNS U BU3YyaJIU3alllu;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh
UH(OpMaIINH, €€ COOTBETCTBHE MPABOBBIM U
MOpaIbHO-3THUECKUM HOPMaM;

- ICTIOJIB30BaTh CPEJICTBA MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTH B PELLICHUT
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U

- YMETH IJIaHUPOBATh U BBINOIHATH XUMUUECKUM SKCIIEPUMEHT (TIpEBpaICHUs
OpPraHMYECKUX BEILECTB IPU HArpEBaHUU, [I0JIyYE€HUE 3TUIIEHA U U3YUYEHHUE €TO CBOMCTB,
KaueCTBEHHbBIE PEAKIIMM Ha alIbJIETU/Ibl, KpaxMaJjl, YKCYCHYIO KHCIIOTY; A€HATypaLus
O€JIKOB IIPU HarpeBaHUU, IBETHBIE PEAKIIUU OEIKOB; IPOBOIUTH PEAKIIMA HOHHOTO
o0MeHa, ONpeeNsATh Cpely BOJHBIX paCTBOPOB, KAUECTBEHHBIC pEaKLMH Ha Cyibdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH AMMOHMSL; PeLIaTh HKCIIEPUMEHTAIbHbIE
3anauu 1o TeMaM "Metamel" u "Hemeranmibsl") B COOTBETCTBUY C ITpaBUIIaMU TEXHUKU
6€30I1aCHOCTH IIPU OOpAaIlleHUH € BEeIECTBAMU U J1a00paTOPHBIM 000PYA0BaHUEM;
IPEACTaBIATh PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (JOpPME 3aIMCH ypaBHEHUH
COOTBETCTBYIOIIUX PeakLuil U (POPMYIHPOBATH BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB,;
- YMETh aHAIU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO, TOTYYaeMYIO U3 Pa3HBIX
UCTOYHUKOB (CpEJICTB MaccoBOi nHpopmanuu, cetb IHTEpHET U IpyTHE);

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAyYHOI'O I03HAHMSI BEIIECTB U XMMUYECKUX SIBICHUN
(HabmoieHre, U3MEPEHHE, SKCIIEPUMEHT, MOACTHPOBAHNUE);

- YMETh MPOBOAMUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM XUMHUYECKHX
peakuuii ¢ UCIOJIb30BaHUEM (PU3NUECKUX BEIUUNH, XapaKTEPU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS ) Ta30B, KOJTMYECTBA
BEIIECTBA; UCII0JIb30BATh CUCTEMHbBIE XUMUYECKHUE 3HAHUSI JUIsl IPUHSTHS PELLICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM,;

- YMETb CaMOCTOSTENIbHO TUIAHUPOBATh U MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT
(mostydeHue U U3ydeHne CBONCTB HEOPTraHMUECKUX U OPraHMYECKUX BEILECTB,
KaueCTBEHHbIE PEAKIIUU YTIIEBOJOPOJIOB PA3IMUYHbBIX KJIACCOB U KUCIOPOICOIEPKAIINX
OpPraHMYECKUX BEIECTB, pEIICHNE YKCIEPUMEHTAIbHBIX 3a/1a4 110 paclO3HABAaHUIO
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB) ¢ COOIOICHIEM MTPaBMIl O€30I1aCHOTO
oOpallieHus ¢ BeleCTBaMH 1 J1a00paTOpHBIM 000pyJ0BaHHEM, (OPMYIIUPOBATH LETH
UCCIIeI0BaHMSI, IPEAOCTABIATH B PA3IUUYHON (hopMe pe3ybTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

- YMETh OCYILIECTBIIATH LeJIEHANPaBICHHBIA MTOMCK XUMUUECKOH HH(POPMALIUK B
Pa3IMYHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas JINTepaTypa, CpeiCcTBa MacCOBOI
uHpopmanuu, cetb IHTepHeT U pyrue), KpUTUIECKU aHATM3UPOBATh XUMHUECKYIO
uH(pOpMaInIo, epepadbaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBHH C ITOCTaBICHHOM
y4ueOHOH 3a7auei;

- BJIQJIETh CUCTEMOW 3HAHHMI O METO/IaX HAYYHOT'O NTO3HAHUS SABJIEHUN IPUPOIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHHUSAMH IPUMEHATH 3TU 3HAHUS [IPU
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OpraHU3aIMOHHBIX 3a]1a4 C COOIII0ACHUEM
TpeOOBaHNH SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUHTUEHBI, PECYPCOCOEPEKEHHS,
HPABOBBIX M ATUYECKUX HOPM, HOPM
uH(OPMAIMOHHON 0€30MTaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS M 3AILIUTHI
uHpopManuu, UHHOPMAITMOHHOH
0€301IacHOCTH JINYHOCTH;

IKCIIEPUMEHTAILHOM HCCIICIOBAaHUH BEIIECTB U JIJIs1 OOBSICHEHHSI XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B MIPHUPOJIC MPAKTUICCKOHN JEATEIHHOCTH YEJIOBEKA M B MIOBCETHEBHOM
JKU3HU;

OK 04.
DddexTruBHO
B3aUMO/ICIICTBOBATh
1 paboTaTh B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIa/ICHUE HaBbIKAMH y4eOHO-
MCCIIEIOBATEIILCKOM, TPOEKTHON U COMAIBbHOMN
JESITEIbHOCTH;

OsiaieHHe YHHBEpPCAIbHBIMU
KOMMYHHUKATHBHBIMH 1€ CTBUSAIMH:

0) coBMecTHasI 1esITeJIbHOCTD:

- IOHMMATb U UCIIOJIb30BATh IPEUMYILECTBA
KOMaHIHOW U MHJIMBUAYaJIbHON paboThI;

- IPUHUMATH L€ COBMECTHOM /1€ TENIbHOCTH,
OpPraHU30BBIBATH U KOOPIUHUPOBATH ACHCTBUS
0 €€ JIOCTH)KEHUIO: COCTABIIATH IUIaH
JENCTBUH, pacpenesaTh POJIA C YI4ETOM
MHEHHUH YYaCTHUKOB 00CYKAaTh pe3yIbTaThl
COBMECTHOH paboTBhl;

- KOOPJIMHUPOBATh U BBIIOJIHATH PaboOTy B
YCIIOBUSIX PEAIBHOTO, BUPTYAJIILHOTO
MKOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISATh NO3UTUBHOE CTPATErMYECKOE
MOBE/ICHNE B PA3JIUYHbBIX CUTYAIHSIX,
IPOSIBIIATH TBOPUECTBO U BOOOpakeHUE, ObITh
WHUIMATUBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH
pPeryJisiTUBHbIMHM 1efiCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JIO/eil:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX
JIO/ICH TIPH aHAJIN3€ PE3yIbTaTOB
JESITEIbHOCTH;

- YMETh IJITAHUPOBATH M BHIIOJIHATH XUMHYECKHH SKCTIEPUMEHT (IIPEBPALLCHUS
OpPraHUYECKUX BELIECTB IPU HarpEeBaHHUH, TIOJTYUYECHUE STHUIIEHA U U3yYCHHUE €0 CBOMCTB,
Ka4eCTBEHHBIE PEAKIINH Ha AJIbJETUIBI, KpaXMall, YKCYCHYIO KUCIIOTY; IEHATYpaLUs
OEJIKOB MU HArpEeBaHUH, [IBETHBIE PEAKIIMU OCIKOB; TPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, OIpeeNsATh Cpelly BOJHBIX paCTBOPOB, KAUECTBEHHBIE PeaKLMH Ha cysbdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS;, PEIIaTh AKCIIEPUMEHTAIBLHBIC
3anayuno TemaM "Metaibl" u "HemeTannsl") B COOTBETCTBUH C MPAaBUIAMU TEXHUKH
0€30I1aCHOCTH IIPU OOpAIlleHUH € BEeIECTBAMU U J1a00paTOPHBIM 000PYA0BaHUEM;
IPEACTaBIATh PE3yJIbTaThl XUMUYECKOT0 SIKCIEPUMEHTA B (JOPME 3aIIMCH ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMYIHPOBATH BBIBO/BI HA OCHOBE 3TUX PE3YJILTATOB;
-YMETh CaMOCTOSITENILHO TUIAHUPOBATH U MMPOBOIUTH XUMHUECKUH IKCTIEPIMEHT
(mostydeHue U U3ydeHue CBOMCTB HEOPraHMUECKUX U OPraHUYECKHX BEILECTB,
Ka4eCTBEHHBIE PEAKIINH YIJIEBOJIOPOI0OB PA3INYHBIX KIACCOB U KUCIOPOACOAEPKALINX
OpPraHUYECKUX BEIIECTB, pellIeHHE IKCIIEPUMEHTAIbHBIX 33124 10 PACIIO3HABAHUIO
HEOPraHMYECKUX M OPraHNYEeCKUX BELIECTB) C COOII0IEHNEM IPaBUII O€30I1aCHOTO
oOpallieHus ¢ BeuecTBaMu U 1a00paTOpHBIM 000pyA0BaHUEM, (OPMYINPOBATH LETH
UCCIIeIOBaHMs, IPEIOCTABIATH B Pa3IMUHON (hopMe pe3ynbTaThl IKCIIEPUMEHTA,
aHaJIM3UPOBATh U OLIEHUBATH MX JIOCTOBEPHOCTH;
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- IPU3HABATh CBOE MPABO U MPABO JPYTHUX
JIFOJIeH Ha OIINOKU;

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C
MO3UIUH JIPYTOr0 YEJIOBEKa,

OK 07.
ConencTBoBaTh
COXPaHEHHIO
OKPY’KarOLIEH
Cpepbl,
pecypcocOepexeHu
10, IPUMEHSITh
3HaHUS 00
U3MEHEHHUH
KJIMMATa, TPUHIIUITHI
OCpeKITMBOTO
MIPOU3BO/ICTBA,

3 peKTUBHO
JIEHCTBOBATH
BUYPE3BBIYANHBIX
CUTYyAaIHSIX

B 06s1acTH 3K0JIOTMYE€CKOr0 BOCIIUTAHUS:

- chOPMUPOBAHHOCTH IKOJIOTMYECKON
KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUAIBHO-
HKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSTHUE
MIPUPOJHON U COLIMAJIBHOM CPEeJibl, OCO3HAHHE
r7100aTbHOTO XapaKTepa SKOJIOTHYECKHX
pooJIeM;

- INTAHUPOBAHUE U OCYILIECTBJICHUE JCHCTBUI B
OKpY’KaIoIIel cpeie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;
AKTHUBHOE HETIPUATUE JEHUCTBUN, TPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpele;

- YMEHHUE IPOTrHO3UPOBATh HEOIArONPHUSATHBIC
HKOJOTUYECKUE MTOCIEACTBUS
IPEANPUHUMAEMBIX IEUCTBUH, IPEAOTBPAILAT
ux;

- paCIIMPEHHE ONBbITA IEATEINBHOCTH
HKOJIOTUYECKOM HAMpPaBICHHOCTH;

- OBJIaJICHNE HaBBIKaMU y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHON U COLMATIbHOMN
JIESITENIbHOCTH;

- c¢(opMHUPOBATH MIPEICTABICHUS: O XUMUYECKON COCTABIISIONICH eCTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUM MPUPO/IBI, B (POopMUpOBaHUH
MBILUICHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIMOHAIBHOI rPaMOTHOCTH, HEOOXOAUMOIt
JUISL pEIIeHUS MIPAKTHUECKUX 3a7ad U HKOJIOTHUECKH 0OOCHOBAaHHOT'O OTHOIICHUS K
CBOEMY 37I0POBbIO U IIPUPOIHOI cperie;

- YMETb COOJII0/IaTh MPaBUJIa 3KOJOTUYECKH L1€J1ecCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH JI€ATEIHHOCTH B LIESX COXPAHEHUS CBOETO 370POBbS U OKPYKaIOIIeH
MPUPOTHON CPE/Ibl; YUUTHIBATH OMACHOCTH BO3CHCTBUSA HA )KHUBBIE OpPraHU3MBbI
OTIpe/IeNICHHBIX BEILIECTB, TOHUMAsi CMBICI [TOKa3aTess MpeAesIbHOM TOMyCTUMOM
KOHIIEHTpPALUY;

- YMETbh MIPOTHO3UPOBATH, AaHATU3UPOBATH U OLIEHUBATH C MO3UIUI SKOJIOTUIECKOI
0€30MaCHOCTH MOCIEACTBHSI OBITOBOM U MPOU3BOICTBEHHOM €A TEIILHOCTH YeJIOBEKa,
CBSI3aHHOM ¢ epepaboTKO BELECTB; UCIOIb30BaTh MOTYUEHHbIE 3HAHUS JUIsl IPUHATUS
TPaMOTHBIX pelIeHUH MpoOIeM B CUTYaIHsIX, CBI3aHHBIX C XUMHEH;

- YMETb 0CO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha )KMBBIE OPTaHU3MBbI OIPEIEIEHHBIX
BEILECTB, IOHUMas CMBICI IOKA3aTels MPEeAeIbHON JOMYCTUMON KOHIIEHTPALIMH, U
MOSICHATH Ha PUMepax CocoObl YMEHBLICHHS U IPEIOTBPALLICHHS UX BPEIHOIO
BO3JICCTBUS HA OPTaHU3M YEJIOBEKa.

IIK 2.2. Ha3znagaTb
Y TIPOBOJINTH
JICYEHHE
HEOCJIOKHEHHBIX
OCTPBIX
3a00JIeBaHUM U
(MITM) COCTOSTHMIA,
XPOHHYECKHIX
3a00JIeBaHUN U UX
o0oCTpeHui, TpaBM,
OTpaBJICHUI

0a30BbIE WCCIIENOBATEIbCKUE JEHCTBUS Kak
4acTh [M03HABATENIbHBIX YHUBEPCAIBHBIX
y4eOHBIX  JICWCTBUW:  BIAJAETh  OCHOBaMH
METOZ0B HAy4YHOIO T[IO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIINii;

—  ¢opMynupoBaTh e u 3a7auu
MCCJIEJOBAHMSI, UCIIOJIb30BaTh NIOCTABIEHHBIE U
CaMOCTOSITENIEHO chopMyIMpOBaHHbIE

BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI ISl (pOpMHpOBAaHUSI TUIOTE3Bl TIO
MPOBEPKE  TPABUIBLHOCTH  BBICKA3bIBAEMBIX
CY>KIICHHI;

- YMeThb COONIOAATh MpaBUja SKOJIOTHMYECKH IIeIeCO00pa3HOro MOBEJIEHUS B OBITY H
TPYIOBOM JEATEIIBHOCTU B LEJISAX COXPAHEHUs CBOEro 30pPOBbsl M OKpY’KarOLIEH
MIPUPOJAHOM CpENbl; YYWUTHIBATh OIACHOCTH BO3JEHCTBHUS HA JKUBBIE OPraHU3MBI
ONPEIEICHHBIX BEIIECTB, IIOHMMAas CMBICH [IOKa3aTels IPEeAeIbHON JOIyCTUMOU
KOHLIEHTPALINH;
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— BJIaACTh HaBbIKaMH  CaMOCTOATCIIBHOI'O
IIJIAHUPOBAHUA W IIPOBECACHHUA YUYCHHUUCCKHX
9KCIICPUMCHTOB, COBCPUHICHCTBOBATL YMCHUSA

Ha0JIr0/1aTh 3a X0Z0M nporecca,

CaMOCTOSITENILHO IIPOrHO3UPOBATh ero

pe3ynbTaT, (GOpMyIMpOBaTH O000OIICHUS U

BBIBO/IbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH

pe3yJIbTaTOB  MCCIEIAOBAHUS,  COCTABIATH

000CHOBAHHBIM OTYET O MpOEIaHHOH paborTe.
[IK 4.4. - c(OpPMUPOBAHHOCTb 9KOJIOTUYECKOH | - yMETh OCO3HaBaTh ONIACHOCTh BO3JEHCTBUS HA )KUBBIE OPTaHU3MBbl OIPEICIICHHBIX
OpraHu3oBbIBaTh KyJIbTYpbl, MOHUMAHUE BIHUSHUS COLMAIBHO- | BELIECTB, IOHMMAasl CMbICII IIOKa3aTesl IpeJesbHON JOMYCTUMOM KOHIIEHTpaLluu, U
cpeny, SKOHOMUYECKUX IIPOLIECCOB Ha COCTOSHHE | MOSICHATH Ha IpUMeEpax CocoObl yMEHBUICHUS U IPEJOTBPALLICHHS UX BPEJHOTO
OTBEYAIOILYIO IIPUPOJHON M COLMAIBHOW Cpelbl, OCO3HAHHME | BO3ACHCTBUSA HAa OPraHU3M YEJIOBEKA.
JEUCTBYIOIIUM IJ100aJIbHOTO XapakTepa  9KOJOIMYECKHX
CaHUTAPHBIM npo0iem;
paBuUIaM 1 - IJIJAHUPOBAHUE U OCYIIECTBICHUE JIeHCTBUI B
HOpMaM. OKpY’Kalollel cpesie Ha OCHOBE 3HaHMS 1ienei

YCTOI>'I‘II/IBOFO Pa3BUTHSA YCIIOBCUCCTBA,
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2. CTPYKTYPA n COJAEPXAHHUE OBIIEOBPA3OBATEJIBHOM

JUCHUAIIIMHBI
2.1. O6beM AUCHUILIMHBI U BUAbI Y4e0HOI padoThI

Tabmuna 2 — O6beM 1 BUIBI paboT 1o 00111e00pa30BaTeIbHON TUCIUIIHHE

Bup yueOHoii padoTnl

0O0BeM B yacax

OBBbEM OBEPA30BATEJIbHOU ITPOI'PAMMBI JIMCHUTLJIAHBI: 136
- TeOpeTHYECKOoe 00yueHue 40
B T.U.

poheCCHOHATTLHO-OPHUEHTUPOBAHHOE COJIepKaHue (IPaKTUIeCKask TIOATOTOBKA) 8
- MpaKTHYecKHe 3aHATHS 78
B T.4.

po¢eCCHOHAITBHO-OPHUEHTHPOBAHHOE COICpKaHKe (TIPAKTHYECKAs TTOITOTOBKA) 20
- IPOMEKYTOYHAS ATTeCTALMSA 18
B TOM YHCJIC:

KOHCYJIbTaIlu! 12
9K3aMeH 6




2.2. TeMaTHYeCKHUIi NJIAH U COJAePKAHUE YUeOHOIH THCIMIIIMHbI
Tabnuna 2 — Temarnueckuil IUIaH JUCIATUINHEI

KosinuecTBO ayIMTOPHBIX YACOB

H Bcero B T.4. B (popme
alMMeHOBAaHHe Pa3/leJIOB H TeM . TeopeTndy. NPaKTHY.

NPAKTHYECKOM

O OTOBKI o0yueHnue 3aHATHSA

PA3EJI 1. OCHOBBI CTPOEHUS BEILIECTBA 8 1 4 4
Tema 1.1. CtpoeHre aTOMOB XUMHUYECKUX IJIEMEHTOB U ITPUPOJIa XUMHUUECKOU CBSI3U 4 - 2 2
Tema 1.2. TTepuonuyeckuii 3akoH u Tabmuna /[.11. Menneneesa 4 1 2 2
PA3JEJ 2. XUMHNYECKHUE PEAKIINUN 12 2 4 8
Tema 2.1. Turbl XUMUYECKUX PEAKIINI 6 1 2 4
Tema 2.2. DnexkTponuTHYECKas TUCCOLUAIMS U HOHHBIH 0OMeH 6 1 2 4
PA3JEJI 3. CTPOEHHUE U CBOMICTBA HEOPTAHUUYECKHUX BEIIIECTB 20 5 6 14
Tema 3.1. Knaccudukanus, HOMEHKJIaTypa U CTPOCHHUE HEOPTaHUYECKUX BEIIECTB 6 1 2 4
Tema 3.2. DU3NKO-XUMHYECKIE CBOWCTBA HEOPTAHNYECKHUX BEUIECTB 10 2 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUYECKUX BEUIECTB. 3HAUEHUE U PUMEHEHHE B OBITY U Ha 4 2 2 2
IPOU3BOJICTBE
PA3JEJI 4. CTPOEHUE U CBOMCTBA OPTAHUUYECKHWX BEIIECTB 32 2 14 20
Tema 4.1. Knaccuduxanus, cTpoeHHe 1 HOMEHKJIATypa OPraHNYeCKUX BEIIECTB 12 - 4 8
Tema 4.2. CBoiicTBa OpraHMYECKUX COSTUHEHUI 16 - 8 8
Tema 4.3. Opranudeckyre BEIeCTBa B )KU3HEACATEIBHOCTH YeToBeKa. [[pon3BOACTBO 1 6 2 2 4
IPUMEHEHHE OPTaHMUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH
PA3JEJI 5. KHHETUYECKHUE U TEPMOAUNHAMMWYECKHUE 3AKOHOMEPHOCTH 8 2 2 6
MPOTEKAHUA XUMMNYECKHNX PEAKIIUI
Tema 5.1. Kunetnueckue v TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX 8 2 2 6
peakuuii. PaBHOBECHE XUMHUUYECKUX PEAKIUI
PA3EJI 6. IJMCIIEPCHBIE CUCTEMBbI 6 3 2 4
Tema 6.1. JlucniepcHbie cUCTEMBI U (PaKTOPBI X YCTOWINBOCTH 4 2 2 2
Tema 6.2. MccnenoBanue cBOMCTB AUCIIEPCHBIX CUCTEM IS UX UACHTU(DUKAIIUN 2 1 - 2
PA3JEJI 7. KAMECTBEHHBIE PEAKIIU OBHAPYXXEHUSI HEOPTAHUYECKHUX U 6 1 2 4
OPI'AHMYECKHUX BEIIECTB
Tema 7.1. OGHapy>keHHe HEOPTaHMYECKUX KATHOHOB M aHHOHOB U OPTaHMYECKUX BEIIECTB 6 1 2 4
OTIENFHBIX KJIACCOB C MCIIOJIb30BaHNEM Ka4eCTBEHHBIX PEAKITUiA
PA3JEJI 8. XUMMS B BBITY U TIPOU3BOJACTBEHHOM JEATEJIBHOCTH 4 2 - 4
YEJIOBEKA
Tema 8.1. Xumus B ObITY ¥ MPOU3BOICTBEHHON JEATEIHLHOCTH YEIOBEKA 4 2 - 4
PA3JEJ 9. UCCJIEJTOBAHUE U XUMUYECKHWIA AHAJIN3 OB BbEKTOB 20 10 6 14

17




BUOC®EPbHI

Tema 9.1. OcHoBBI 1a00PaTOPHOM MPAKTHKH B TPOPECCUOHATIBHBIX JTa00PATOPUIX 2 1 - 2
Tema 9.2. Xumuueckuii aHaM3 MpoO BOIBI 4 2 2 2
Tema 9.3. XuMu4eckuii KOHTPOJIb Ka4eCTBA MPOAYKTOB MUTAHUS 4 2 2 2
Tema 9.4, Xumudeckuii aHau3 poO MOYBBHI 4 2 2 2
Tema 9.5. ccnenoBanue 00beKTOB OHOChEpHI 6 3 - 6
Kouncyabranumn 12 - - -
JK3aMeH 6 - - -
BCEI'O 136 28 40 78
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Tabmuma 3 — ComeprkaHue TUCIUTUIMHBI

HaumMmeHoBaHue Conep:xanue (0CHOBHOE U NIPo¢ecCHOHATBHO-OPUEHTHPOBAHHOE), 1a00pATOPHbIE U O0bem dopmupyemMblie
pa3esioB U TeM NMPaKTHYEeCKHE 3aHATHS, TPUKJIATHOH MOYJIb JacoB KOMIIETEeHITNH
1 2 3 4

PA3JIEJI 1. OCHOBBI CTPOEHUMSA BEHIECTBA 8
Tema 1.1. Conep:xkanue 4 OK 01
Ctpoenue aToMOB 1. CoBpeMeHHasi MOJIeJIb CTPOEHUSI ATOMA. 2
XUMHYECKHX DnexkTpoHHas KoH(purypamnus atoma. Kiaccudukamnus XUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
3JIEMEHTOB M MPUPOIA Banenturie 3JIEKTPOHBI. BanmenTHocTs. DNeKTpoHHAas npupojia XHUMHUYECKOM CBSI3M.
XUMHYCCKOU CBSI3H DNEKTPOOTPUIIATEIEHOCTh. KOBaJeHTHAsE CBSI3b, €€ PA3HOBHIHOCTH W MEXAHHM3MBI 00pa30BaHUS

(oOMeHHBIN W JTOHOpPHO-AaKIENTOpHBIN). MoHHas cBsi3b. Mertamnnueckas cBsizb. BopoponHasi CBS3b.

MexmonekysipHble B3auMoJIeHCTBUS. M30TOmbl, OCHOBHOE U BO30YKIEHHOE COCTOSHHE aroMma,

rHOpH I3 AaTOMHBIX OpOUTATICH.

B T.Y. IPAKTHYECKHUE 3aAHATUSA 2

I13 Nel. Pemenune nmpakTu4ecKHX 3a/IaHUI HA COCTABJICHHE 3JIEKTPOHHO-Tpaduueckux Gopmy. 2

2JIeMEeHTOB 1-4 TeproJ0B, SJCKTPOHHBIX (HOPMYJI MOJICKYJ W OIpeACliCHHE THIA CBS3U. PereHue

3aJ]aHUl Ha MCIIOJIb30BAaHUE XUMHUYECKOM CHMBOJMKM M Ha3BaHUW COEAUHEHUI 1O HOMEHKJIATYpE

MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM M MPUKIAJHON XUMHM WM TPUBUAJIBHBIX Ha3BaHUU IS

COCTaBJICHUS] XUMUYECKUX (DOPMYJI IBYXaTOMHBIX COCAMHEHUHN (OKCUIOB, CYIb()HUI0B, TUAPUIOB U T.I1.)

U JPYTUX HEOPTaHUYECKUX COCAMHEHUH OTAEJIbHBIX KJIACCOB.
Tema 1.2. Conep:xanue 4 OK 01,
[Mepuoanueckwmii 3akon | 2. Ilepumoguveckasi cucremMa xumudeckux 3jaemenToB .. MeHnaeneesa. 2 OK 02,
u tabmuna .M. ®usnueckuit cmpici [lepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB [IK 2.2,
MenneneeBa XUMHYECKHX DJEMEHTOB, 00pa3yeMbIX HUMH TMPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUHU C K 4.4

MOJIOKEHUEM XMMHMUYECKOTO 3jeMeHTa B llepuoamueckoil cucreme. MUPOBO33PEHUYECKOE U HAYYHOE

3HaueHue [lepuoaunueckoro 3axona /.. Menneneesa. [Iporuosst JI.11. Menaeneea. OTKpbITHE HOBBIX

XUMHYECKHUX JIEMEHTOB.

B T.Y. IPAKTUYeCKHEe 3aHATHUS 2

IT3 Ne2. PemieHue NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECCKUX 3aJaHU i 2 (1%)?!

Ha XapaKTepU3alMI0 XHMHUYECKHUX 3JEMEHTOB «METaUTMUuecKue / HEMETaJITMUECKUE CBOWMCTBAY,
AJIEKTPOOTPHUIIATEIHFHOCTh M CPOJICTBO K DJIEKTPOHY XHMHUYECKHX DJIEMEHTOB B COOTBETCTBHE C HX
AJIEKTPOHHBIM CTPOCHHEM M TOJIOKEHHWEM B TMEPUOJAMYECKON CHUCTeMe XMMHUYecKux 3yementoB JI.U.
MenneneeBa». Pemienne pacueTHbIX 3a7ad Ha HAXOXKJIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl.
OmnpeneneHnne MaccOoBOM JONIM XMMHMYECKHUX D3JIEMEHTOB B CIIOKHOM BemiecTBe. CocTaB, CTpoeHHe
MOJIEKYI.

! IpoeccHoHANBLHO-OPUEHTUPOBAHHOE COAEPKAHKE
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PA3JEJ 2. XUMHNYECKHUE PEAKIIUN

12

Tema 2.1. Tumesr
XUMHYECKUX pPEeaKLUN

Conep:xanue

3.  Kuaaccuduxanusi 4 TUNBI XHMHYECKHUX PeaKIHii ¢ yYacTHEM HEOPraHN4eCcKHX BellecTB.
KonuuecTBeHHble OTHOWIEHUSI B XUMUHM. OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUHU M PACUYETHI 1O
YpaBHEHUSAM XHMHUYECKUX peakiuil. Monb Kak eIuMHuIla KOoJW4yecTBa BemiecTBa. MouspHas macca.
3aKOHBI COXpAaHEHHsI MacChl U SHEPruH. 3aKoH ABOraapo. MosspHblii 00beM ra3zoB. OTHOCHTENbHAsS
IUIOTHOCTH ra3oB. Peakiny KOMITJIEKCOOOpa30BaHUs ¢ y4aCTHEM HEOPraHMYECKUX BELIeCTB (Ha MpUMepe
TUAPOKCOKOMILJICKCOB IIMHKA U AJIFOMUHUA).

B T.4. IPAKTUYCCKHE 3AHATHUA

113 Ne3. CocraBiieHHe ypaBHeHMi peakuuil COeIMHEHHs, Pa3JI0KEeHN ], 3aMellleHUs1, 00MeHa.
VYpaBHeHUsT ~ peakiMid ~ TOPEHHs, HOHHOTO  OOMEHa,  OKHCIJIEHUS-BOCCTAHOBJICHHMS. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOAYKTOB peakinu. PacyeT KoMn4ecTBEHHBIX
XapaKTePUCTHK IPOJYKTa PEAKIIMH COCIUHEHUS, €CIIM OJHO W3 BEHISCTB JaHO B W30BITKE W/WIA
COJIepKUT puMecHu. Pacder MaccoBo# miiv 00beMHOM ONU BBIXO0/1a TPOAYKTA PEAKIIUN COSAMHEHUS OT
TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH ra30B. Pacuer Macchbl (00beM, KOJIMYECTBO
BEIIECTBA) MPOJYKTa pEaKlWu, €CIH OJHO U3 BEIIECTB JIaHO B BHJE PacCTBOpa C OIPEIEICHHOM
MacCOBOH JI0JICH paCTBOPEHHOTO BEIIIECTBA.

I13 Ne4. Pemrenue ypaBHeHHI OKHCJICHHSA-BOCCTAHOBJICHHSA.

Crenenb oxkucieHusa. OKUCIUTENL U BOCCTAHOBUTEND. OKUCIUTEILHO-BOCCTAHOBUTEILHEIE pC€akuun B
IIPUPOZE, TPOU3BOJACTBEHHBIX MPOLIECCAX U JKU3HEIAEATEIBHOCTH OpraHu3MoB. (OKHCIUTENBHO-
BOCCTAaHOBHUTEIILHBIN IoTeHIal CpCabl. CocraBnenue u YpaBHHUBAHUC OKHUCIUTCIIbBHO-
BOCCTAHOBUTENIBHBIX PEAKIMH METOJOM 3JEKTPOHHOTro OanaHca. THUNHMYHBIE HEOpPraHUYECKue
OKHCIIUTEIN U BOCCTAHOBUTENIU. DIIEKTPOJIM3 PACTBOPOB U PACIUIABOB COJIEH.

2 (1)

OK 01
OK 02,
[K 2.2,
1K 4.4

Tema 2.2.
DNEKTPOIUTHUECKAS
JUCCOLIMAIUS U MIOHHBIN
oOMeH

Conep:xanue

4. Teopus 3J1eKTPOJIUTHYECKOI qucconuanum. Peakiium moHHOT0 00MeHa.

CocraBnenue peaKHI/Iﬁ HOHHOTO OOMeHa MMyTEM COCTABJICHUA HMX IIOJHBIX W COKPAIICHHBIX HMOHHBIX
ypaBHeHuU. [waponm3 cosel. 3HadeHWE THAPOJIM3a B OWOJOTHYECKHX OOMEHHBIX IIPOIIecCax.
[IpumeHeHure ruponn3a B IPOMBIIIIEHHOCTH.

B T.Y. IPAKTUYCCKHE 3aHATHHA

113 NeS. Pemienue 3a1a4 Ha COCTABJIEHHE PeaKIMid HOHHOT0 00MeHa
IyTEM COCTaBJIEHUSI X MOJIHBIX M COKPAILEHHBIX HOHHBIX yYpaBHEHUN. Perienue 3aa4 Ha cOCTaBIEHUE
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI T'MAPOJIN3a, ONPEJEICHUE CTENEHU THIPOJIN3A.

I13 Ne6. Peakuuu ruaposimsa
HccnenoBanue cpelnbl pacTBOPOB COJIel, OOPa30BAHHBIX CHUJIBHBIMU M CIAOBIMH MPOTONUTAMHU, M UX
pEaKIMii ¢ pacTBOpPaMH IeJI0oun U KapOoHaTa HaTpusi. COCTaBJICHHE PEaKINil THIPOJIN3a COJICH.

2 (1%)

OK 01,
OK 02,
IK 2.2,
[IK 4.4

PA3JEJI 3. CTPOEHHUE U CBOMICTBA HEOPTAHUUYECKHUX BEIIIECTB

20

Tema 3.1.

| Conepxanmue

OK 01,
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Knaccuduxanms,
HOMECHKJIaTypa U
CTpOeHUE
HEOPraHMYECKUX
BEILIECTB

5. Kunaccupuxanusi, HOMEHKJIATypa U CTPOeHHE HEOPraHUYeCKHX BelllecTB

[Ipenmer HeopraHudeckoil xumuu. B3auMocBs3p HeopraHuyeckux BemecTB. Kitaccuduxarms
HeopraHuueckux BemecTB. IIpocTeie m ciioxsble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILLECTB
(oKcHaBl, TUIPOKCHUIBI, KUCIOTHI, coin). HoMeHknaTtypa u Ha3BaHUE HEOPraHMYECKUX BEIIECTB UCXOMS
U3 UX XUMHUYECKOH (hOpMyJIbl MM COCTABICHUE XUMHUUECKOM (POpMyYJIbl MCXOJ U3 Ha3BAHUS BELECTBA
[I0 MEXIYHAapOJHOM WIM TPUBHAIBHOW HOMEHKIAType. MEeXKMONEKYJSIpHbIE B3aUMOICUCTBUS.
Kpucramnoruaparsl. ArperaTtHsle COCTOsHUS BemiecTBa. Kpucramimueckue u amop¢HbIe BEIIECTBa.
TUnbl KPUCTANIMYECKUX PELIETOK (aTOMHAas, MOJEKYJIIpHas, MOHHAs, METAJIIMYEcKas). 3aBUCUMOCTh
(Gu3n4ecKux CBOMCTB BeEIIECTBA OT THUIMA KpUCTAUIM4ecKol pemerku. Ilpuunnbl MHOrooOpasus
BemecTB. COBpeMEHHBIE TPEACTABICHUS O CTPOECHUHM TBEPIBIX, KUIKUX W Ta3000pa3HbIX BEIIECTB.
Knjxne kpucrauisl.

B T.49. IPAKTUYICCKUEC 3AHATUS

I3 Ne7. Pemienue 3a1ay Ha pacyeT MaccOBO#l J0J1H XMMHYECKOIr0 3JIeMeHTAa (CoelMHEHUs]) B
MoOJIeKyJ1e

Pemenne npakTHUeCKHX 3aJaHUN MO KiIaccH(PHUKAIMK, HOMEHKIATYpe W XUMHYECKHM (PopMyliaM
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBaThb W COCTaBIATH (OPMYIBI XUMHUYECKHX
BEUIECTB, OIpeNesaTh NPUHAUIEKHOCTh K Kiaccy). Ilowck wuHpopMauuyu 10  Ha3BaHUSIM,
uaeHTU(PUKATOpaM, CTPYKTYPHBIM (hopMyIiaMm.

2 (1%)

I13 Ne8. ITosyuenue u aHAJIM3 CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYeCKHX BellecTB.
[Tonyuyenue u cBoiicTBa Bonopona. [lomydeHne u cBoiCTBa OKCHIOB (OKCHAA MarHus, OKCHIa Xpoma
(I1I), oxcuna nunka). [lonydyeHue u ucciieJOBaHUE CBOMCTB OCHOBaHMM, KMCIIOT, COJIEH.

OK 02,
I1K 2.2,
K 4.4

Tema 3.2. dusuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Conep:xkanue

10

6. Mertaaabl. XuUMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYEeCKHX BellecTB

O6mue ¢usnueckne U XuMUYeCcKHe cBoWcTBa MeTaioB. CriocoObl MOMy4YeHHs. 3HAaU€HWE METaJlIOB U
HEMETAJUIOB B NPUPOJE M JKU3HEIEATEIBHOCTH Y€IOBEKa M OpraHu3MoB. Koppo3usi MeTallioB: BHbI
KOPPO3HUH, CIIOCOOBI 3aIUTHI METAUIOB OT Koppo3un. Hemeramnsl. O6mme Gpuznueckue U XUMHIECKUE
CBOWcTBAa HeMeTalsioB. TumuuHble cBoWcTBa MetamwoB IY— YII rpymnn. Krnaccudpukamus wu
HOMEHKJIaTypa COEAMHEHHN HemeTalioB. KpyroBopoTbl OMOTE€HHBIX 3J€MEHTOB B npupoje. OKcHIbI,
TUAPOKCUABI, KHCIOTHI, COJM M JAp. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB IPOCTBHIX BEILECTB,
BOJIOPOJHBIX COEIUHEHNH, BBICIINX OKCUIOB U THJIPOKCHJIOB.

B T.Y. IPAKTUYCCKHUE 3aHATHHA

I13 Ne9. CocraBieHne ypaBHEHMH XMMHMYECKHMX PeaKIMi € YYacTHeM HPOCTBIX M CJIOMKHBIX
HEOPraHMYeCKNX BellecTB: OKCHJIOB METAJIOB, HEMETAIOB M aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHMYEeCKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THUIPOKCHUIOB, HEOPTaHUYECKUX COJIeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

2 (1*)2

OK 01
OK 02,
I1K 2.2,
K 4.4

2 TTpodreccHOHATBHO-OPUEHTHPOBAHHOE COZIEPIKAHKE
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I13 Ne10. UccaenoBanue pusnyecKuX 1 XUMHYECKHX CBOHCTB METAJLIOB.
JlaGopaTopHast pabora «CBoiCcTBa METAIOBY». PelieHne SKCIepUMEHTAIBHBIX 3a7a4 10 CBOMCTBaM
XUMHUYECKUM CBOMCTBAM METAJJIOB, IO PACIIO3HABAHUIO U MOJIYYEHUIO COSAMHEHUN METaJIOB.

I13 Nell. PemieHue NPaKTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKHMX 3a/JaHUii HA CBOWCTBA M 2 (1%)

NoJIy4YeHHe HEOPraHMYeCKNX BelecTB.

113 Nel12. UccaenoBanue pu3n4eCKUX M XMMHYECKUX CBOMCTB HEMETAJLJIOB. 2

JlaGopatopHasi pabora «CBOICTBa HEMETAJUIOBY. PelieHne sKcrepuMeHTaIbHBIX 33/1a4 0 CBOMCTBAM

XUMHYECKHM CBOMCTBAM HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJIYYSHUIO COSTMHEHNUN HEMETAJUIOB.
Tema 3.3. Conepxanne 4 OK 01
[TpouzBoacTBO 7.  OO0umue npeacTaBjJeHNs 0 NPOMBIIIJIEHHBIX CI0CO0AX MOJyYeHHS] XMMUYECKHX BellleCTB 2 OK 02
HEOPraHUYECKHUX (Ha nDpuMepe MPOU3BOJACTBA AaMMMaKa, CEpPHOM KHUCIOTHI). YepHas M IBETHasT MeETaJLTyprusl. OK 04,
BELIECTB. 3HAUEHUE U [TpakTHyeckoe MpUMEHEHHE ANEKTPOIU3a IS TOTYUYEHHS MIETOYHBIX, IIeT0OYHO3EMENIbHBIX METaNIOB U OK 07,
IpUMEHEHHE B ObITy 1 Ha | aymomMuHUs. CTEKJIO M CHIIMKATHAs TPOMBINUICHHOCTh. [Ipo0iieMa 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. IIK 2.2,
MIPOU3BOJICTBE B T.4. IPAKTHYECKHE 3aHATHS 2 [IK 4.4

I13 Nel3. PelieHne MpaKTHKO-OPHMEHTHPOBAHHBIX 32IaHUI 0 POJIM HEOPTAHMYECKOIi XUMHUM B 2 (1%)

Pa3BUTUM MeTHIIUHbI
PA3JEJI 4. CTPOEHUE U CBOUCTBA OPTAHUYECKUX BELHIECTB 34
Tema 4.1. Conep:xanue 12 OK 01,
Kunaccudukarms, 8. B3aumMocBfI3b HEOPTraHUYECKUX U OPraHMYeCKHX BellecTB. 2 OK 02
CTPOECHHE U [IpenMeT opraHndeckoil XMMHH. XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COEAMHEHUS aTOMOB B MOJIEKYJIE
HOMEHKJIaTypa COIIACHO HX BaJNEHTHOCTU. OCHOBHBIE IOJOXEHHS TEOPUU XUMHUYECKOTO CTPOECHHS OpPraHMYECKHX
OpraHMYEeCKUX BeecTB | coequHeHnit A.M. bytiepoBa. YriepoaHblii CKeleT OpPraHUYecKOW MOJeKyJbl. MoseKyssipHble U

CTPYKTYpHBbIE (pa3BepHYThIE, COKpAILLICHHbIE) XUMUYECKHE (HOPMYJIBI.

9. 3aBHCHMOCTB CBONCTB BellleCTB OT XUMHYECKOI'0 CTPOEHHS MOJIEKY.JI. 2

N3omepust 1 u30Mepsl (CTpyKTypHasi, reoMeTpruecKkas (Luc-TpaHc-uzomepusi). KparHocTs XuMHUeCKoOi

cBs3u. [lonsatue o pynkunonansHoil rpynne. [IpuHmmns! knaccudukanuu OpraHudecKuX COEIUHEHUH.

MexayHapoaHasi HOMEHKJIaTypa U MPUHILUIIBI HOMEHKJIATYPhl OPraHUYECKUX COCTUHEHUH.

B T.4. IPAKTHYeCKHe 3aHATHS 8

113 Nel14. HoMeHKJ1aTypa OPraHn4ecKuX coeIMHEeHU 0TAeJIbHbIX KJIACCOB 2

(HachIIlIEHHbIE, HEHACHIIIEHHBIE M AapOMATUYECKHUE YTIEBOAOPOIBI, CHUPTHI, (EHOIBI, ajabICTUIBI,

KETOHBI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmyi

OPraHMYECKHUX BEIECTB OTHEJIBHBIX KJIACCOB, HCIOJB3YyS MX Ha3BaHUA II0 CUCTEMATHUYECKOMN

HOMEHKJIaType.

113 NelS. U3roroBieHue Mmojaesieil MoJIeKyJ aJTIKUHOB, UX M30MEPOB 2

I13 Ne16. Pacuersl npocreifmeil ¢popmyiibl OPraHu4ecKoil MOJIEKYJIbl, HCXOASI U3 3JIEMEHTHOI0 2

cocTaBa

113 Nel7. IlosyyeHue MeTaHa U U3yYeHHE €r0 CBOMCTB: 2
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TOpEHHUsI, OTHOIIICHUSI K OpOMHOM BOJIe M pacTBOPY NepMaHTaHaTa Kanus. JlaboparopHas pabora

Tema 4.2. CpoiicTBa Coaep:xanue 16 OK 01
OpPraHUYECKUX 10. ®Du3UKO-XMMHYECKHE CBOHCTBA OPraHMYECKUX COeTUHEHUH OT/eJIbHbIX KJIACCOB. 2 OK 02
COCIVHEHUN 0COOEHHOCTH KiaccU(UKAMU W HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOTMYECKUH psia M oOrmas OK 04,

dbopmyna; nzoMepus; puznyeckre CBOWCTBA; XUMHYECKUE CBOMCTBA; CITIOCOOBI MOJyYCHHS. OK 07

11. TIlpeneanbHble, HeMpeaebHbIe, APOMATHYECKHE YIJI€BOI0PO/IbI. 2

['openne mMeraHa Kak OJUH U3 OCHOBHBIX MCTOYHHKOB TeIlJIa B MPOMBIILIEHHOCTH U ObITy. CBOICTBa

NPUPOHBIX YTIIEBOJOPOIOB, HAX0XKICHHE B IPUPOE U IPUMEHEHHUE AJTKAHOB;

['openue aneTuneHa Kak ICTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKH U PE3KU METAJLIOB;

12. Kucnaopojacoaep:xauue coefuHeHHsl. A30Tco/ep:KalIie coeInHeHHs 2

(cttupTel W (eHONBI, KapOOHOBBIE KHUCIOTHI M S(QUPHI, ANbJIETUIBl M KETOHBI, XHPBI, YTJIEBOJBI).

[IpakTHyeckoe MPUMEHEHHE STWICHIVIMKONS, ThuuepuHa, ¢enona. I[lpumenenue Qopmanpaeruna,

aleTaabJAeTu/1a, YKCYCHOM KUCIOTHI. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT. Morolue cBOKWCTBa

MbLJIa. AAMHUHBI 1 AMUHOKHUCIIOTBI, OCITKH.

13. Kaaccudukanus 1 0CO0EHHOCTH OPraHNYecKUX peaKkuuii. 2

Peakunonnsie nentpsl. Pagukansl. [lepBoHayanbHble MOHATHS O THIAX U MEXaHU3Max OPraHMYECKHUX

peaKiui.

B T.Y. IPAKTHYECKHUE 3aHATHSA 8

I13 Ne18. [Tonyuenue yTujieHa AeruapaTamnueii ITHI0BOI0 CIUPTA. 2

JlaGopatopHast pabota B3aumogeiicTBue sTuiieHa ¢ OpOMHON BO/IOM, PacTBOPOM IepMaHraHata Kajus.

CpaBHeHuE MJIaMEHHM STHIJIEHA C IUIAMEHEM MPEJeNIbHBIX YIJIeBOJOPOIOB (METaHa, MpoIaH-0yTaHOBOM

CMECH)»

I13 Ne19. CocraBiieHue peakuuii NpUcOeIMHEHUS] W OKHUCJEHHUS HA NMpuMepe 3TWeHa. Pemenue 2

pacyeTHBIX 32124

C UCII0JIb30BAHUEM IIJIOTHOCTHU T'a30B 110 BOJIOPOAY U BO3AYXY.

113 Ne20. IIpoBeaeHne XMuMHUYECKHX peaKMii ¢ AHWINHOM U [VIMIMHOM 2

JlaGopatopHast pabora «ObOpa3zoBanue coneil anunuHa. bpomupoBanue anununa. O6pazoBaHue coseit

rinyHa. [logyyenne MeHoOM conu rmuiHay. Penienne skcrepriMeHTaabHbIX 3aa4.

IT3 Ne21. PemieHue pacyeTHBIX 3a4a4 10 YPABHEHUSIM PeaKIUil ¢ y4acTHeM OpPraHMYecKHX 2

BelllecTB.

Pemenue nenouexk npeBpalieHui Ha FTeHETUYECKYIO CBSI3b MEXKAY KIaccaMH OpraHMYeCKHX COeIMHEHHH

C COCTaBJICHUMEM Ha3BaHUN OpPraHUYECKUX COCAUHEHWH II0 TPUBHAIBHON WIH MEXIyHApOIHOU

CHCTEMaTHYECKOW HOMEHKJIIATYpP.
Tema 4.3. Conepaxanne 6 OK 01
Oprannueckue BemecTsa | 14. buoopraHuveckue cOeMHEHMSI. 2 (1%) OK 02
B XKU3HEAESITEIbHOCTU [Tpumenenue u Ouosornyeckas pojb yriaeBogoB. OKUCIEHUE YTIeBOJOB — HCTOYHHUK SHEPIHH KHUBBIX OK 04,
YeJI0BEeKa. OK 07,

opranu3MoB. OO6nacTd mNpuUMeHEHHUs: aMUHOKHCIOT. [IpeBpamieHusi O€JKOB NHIIM B OpPraHU3ME.
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IIpownsBoacTBo u
IIPUMEHEHUE
OPraHUYECKHUX BEUIECTB
B [IPOMBILLIIIEHHOCTH

Buonornueckue ¢ynkimu O6enkoB. buonornyeckue QyHKmu XupoB. Ponb opraHndeckoil XuMUM B
peweHuH npobisieM nuieBoi 6e3onacHocTH. HykinenHoBble KUCIOTHI: cocTaB M cTpoeHue. CTpoeHue
HykiaeotuaoB. CocrtaB HykienHoBbix kucinor (JHK, PHK). Ponb HYKJIEMHOBBIX KHUCIOT B
KHU3HEIEATEIIbHOCTH OpraHu3MoB. Poib opraHMyeckoil XMMHMHU B peIIEHUM MpoOJIeM SHEpreTHYecKon
0€30MacCHOCTH, B Pa3BUTUU MEAMLIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHHUKOB SHEPTUU
(anbpTepHATUBHBIE HUCTOYHUKM SHeprum). ONAcHOCTb BO3JCHCTBHA Ha JKUBBIE OPIraHU3MBI
OpPraHUYECKHUX BEIIECTB OTAEIBHBIX KIAcCOB (YIIEBOIOPOIBI, CIIUPTHI, (PEHOIBI, XJIOPOPraHUUECKUE
IPOM3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICH [10Ka3aTellsl IPeAeIbHO JONYCTUMON KOHIEHTpAaIUU

B T.4. IPAKTUYCCKHE 3AHATHUSA

I13 Ne22. UnenTH(uKAHA OPraHUYeCKUX COeANHEHUH 0TAeIbHBIX KJIACCOB
(Ha mpuMepe albJEerua0B, Kpaxmaia, YKCYCHOW KHUCIOThI) C UCHOJIb30BAHUEM MX (PU3UKO-XUMHUECKUX
CBOMCTB M XAapPAaKTEPHBIX KAYECTBEHHBIX PEakUMW. PerieHue npakTUKO-OPUEHTHUPOBAHHBIX 33JlaHUN I10
COCTaBJICHUID XHMHUYECKUX pEaKUUH, OTPAKAIOIUX XUMHUYECKYI0 aKTUBHOCTb OPraHMYECKHX
COEJIMHEHHUH B pa3IM4HbIX cpesiax (IPUPOJHBIX, OMOJIOrMUYECKUX, TEXHOTEHHBIX).

113 Ne23. lenatypanusi Oejika npu HarpeBaHun. L{BeTHbIe peakuun 0eJIKoB.
Bo3nnkHoBeHHEe aHAJIMTHYECKOI'O CHTHAlIa C TOYKH 3pCHUA XUMHWYCCKUX IMPOLUECCOB IMPHU IMPOTCKAHUU
KaueCTBEHHON PeaKIliy, MO3BOJISIIONICH HACHTU(PUIIMPOBATH MTPEAJIOKEHHBIE OPTraHMYECKHE BEIIECTBA.

2 (1%)

I1K 2.2,
[IK 4.4

PA3JEJ 5.

KNHETUYECKHE

n TEPMOJUHAMMUYECKHUE 3AKOHOMEPHOCTHU TIPOTEKAHUA

XUMHYECKHUX PEAKIIMI

Tema 5.1.
Kunernueckne n
TEPMOJMHAMUYECKHE
3aKOHOMEPHOCTH
MPOTEKAHUSA XUMUYECKUX
peakuuii. PaBHoBecue
XUMHYECKHUX PEaKIUi

Coaepxanue

15. Xwumuyeckue peaknnu. Kinaccupuxanusa XuMu4eCKUX peakumii:

- 1o ¢a3oBoMy cocTaBy (TOMOI€HHbIE M T€TEpOreHHBbIE), IO HCIOJb30BAHMIO KaTanau3aropa
(katanuTHyeckue M HekaTanuTHueckue). CKOpOCTh peakIuH, €€ 3aBUCUMOCTh OT pa3IMYHbIX
(GakTOpOB: MPHUPOJIBI pEarupyroIyux BEIIECTB, KOHIEHTPALMU pEearupyroliux BEIIECTB, TEMIEpaTyphl
(mpaBunio Bant-I'odda), miaomanym peakMOHHOW TOBEPXHOCTH, HalIW4Ms KaTanuzaTopa. Pousb
KaTaJu3aTOPOB B IMPHUPOJIE U MPOMBIIIIIEHHOM MPOU3BOJCTBE. DHEPrusl aKTUBALMU. AKTHBUPOBAHHBII
koMmIuiekc. Kartanmsaropsl W karanu3. Posib  KaTanmm3aropoB B NPUPOAE M IPOMBIIUIEHHOM
MPOM3BOJICTBE. - TO TEIIOBOMY 3(PGheKTy (IK30TepMUUYECKHE, IHIAOTEPMUUECKUE), 10 OOPaTUMOCTH
(oObparumble U HeoOpatumsble). TemoBble 3¢ ¢eKkTl XUMUYECKUX peakiuid. Tepmoxumudeckue
ypaBHeHUsA. OOpaTUMOCTh peakiuil. XHUMHYECKOE PaBHOBECHE W €ro CMEIICHHE TOJ JIeHCTBHEM
pa3nYHbIX (aKTOPOB (KOHIEHTpALUsl peareHTOB WM MPOJYKTOB pEaKIMH, JABJICHUE, TeMIIepaTypa)
JUTSL CO3JJTaHUS ONITUMANIBHBIX YCIIOBUHM MPOTEKaHUsI XUMUYeCcKuX mpoueccoB. [loHsTHe 00 sHTaNbNNU U
sHTponuu. DHepruss ['mb6ca. 3akon I'ecca m crneactBuss u3 Hero. Ponb cMmemieHus paBHOBecusl B
TEXHOJIOTMYECKUX MPOLECCaX.

B T.4. IPAKTUYCCKHE 3AHATHUSA

I13 Ne24. OmnpenesneHue 3aBUCHMOCTH CKOPOCTH PeaKIUM OT KOHIEHTPALMH Pearupyroumux
BelleCTB

2 (1)

OK 01
OK 02,
OK 07,
IK 2.2,
[IK 4.4
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HccnenoBanue 3aBUCHUMOCTH CKOPOCTH pEaKLMU OT KOHLEHTpauuu. OIlpeneneHue KOHCTAHTBI
CKOpPOCTH peaKIy rpauuecKuM METOIOM.

I13 Ne2S5. Pemenne NpPaKkTHKO-OPHMEHTHPOBAHHBIX 3aJaHMIi HAa NpUMeHeHHe npuHOuna Jle-
Ilareane

JUI HAXOXKJCHHUS HAIpPaBJICHUS CMELICHUS PABHOBECHS XMMHUYECKOW pEaKUMU M aHaiu3 (PaKTopos,
BIMSIOIMX HA CMELICHME XMMHUYECKOro paBHOBecHs. BiusHue pasziauuyHbIX (PAKTOpOB Ha M3MEHEHHE
paBHOBECHSI XUMUYECKUX PEAKIMI. 3aKOH JEHCTBYIOIIMX MACC U KOHCTAHTAa XUMHUYECKOI'O paBHOBECHSI.
Pacdersl paBHOBECHBIX KOHLIEHTPALMM pPEArupyrolMX BEUIECTB M IPOAYKTOB peakuui. Pacders
TEII0BOTO 3 (heKTa peaKIuu.

2 (1%)

I13 Ne26. H3zyuyeHue BIAUSIHUS Pa3JHYHbIX (AKTOPOB HA CMellleHHe XUMUYeCKOIr0 PAaBHOBECHSI.
HccnenoBanue BIMSHUS M3MEHEHUS KOHLEHTpALMM BELIECTB, PEAKIMU CPeAbl M TeMIlepaTypbl Ha
CMEILEHUE XMMHYECKOro paBHOBecHs. CpaBHEHHME IIOJNYYEHHBIX PE3YJIbTaTOB C TEOPETUYECKU
IIPOTHO3MpYEMBIMU Ha ocHOBe npuHuumna Jlelllarense.

PA3JEJI 6. IMCIIEPCHBIE CUCTEMBbI

Tema 6.1.

JlucriepcHble CUCTEMBI U
(dakTopbl UX
YCTOMYMBOCTH

Conep:xanue

16. MucnepcHbie cuctembl. Kosutouanbie cucreMbl. UCTHHHBIE pAaCTBOPBI.

PactBopenue kak ¢Qusuko-xumudeckuid mpouecc. PactBopbl. CriocoObl MPUrOTOBIEHHUS PAacTBOPOB.
PactBopumocTs. MaccoBas 1oy pacTBOpeHHOro BeniectBa. [IpenenbHo AomycTUMble KOHLIEHTpAUU U
UX UCMOJIb30BAHUE B OLIEHKE HKOJIOTUYECKOM O€30MacHOCTH.

Knaccudukanus aucnepcHbIx cucteM o cocraBy. CtpoeHne M (akTopbl YCTOWYMBOCTH JAMCIIEPCHBIX
cucrteM. PacriozHaBaHMe UCTHHHBIX PACTBOPOB, KOJUIOMJIHBIX PACTBOPOB M I'PyOOTUCIIEPCHBIX CHUCTEM.
Crpoenue munemnsl. PaccenBaHue cBeTra INMpH NPOXOXKIEHWH CBETOBOTO ITy4yKa dYepe3 ONTHYECKU
HEOJHOPOAHYIO cpeny (3 dekrta Tunmaus).

2 (1)

B T.4. IPAKTUYCCKHUE 3AHATHUSA

113 Ne27. Pemienue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX SaI[aHHfI Ha JUCIICPCHBIC CUCTEMBEI, NCITI0JIb3YEMBIC B
OBITOBOM W TIPOM3BOJICTBEHHOW NEATEIHLHOCTH YEJIOBEKAa, C MO3UIUN IKOJIOTHIECKON 0e30macHOCTH
MOCIIEACTBHI U TPAMOTHBIX PelIeHUH MpobieM, CBSI3aHHBIX C XUMUEH.

2 (1%)

OK 01
OK 02,
OK 07,
I1IK 2.2,
[IK 4.4

Tema 6.2.
HccnenoBanue cBONUCTB
JTUCIIEPCHBIX CUCTEM JIJIst
UX UIECHTU(PUKAITUU

Coaepxanue

B T.Y. IPAKTUYCCKHE 3aHATHHA

IT3 Ne28. IIpurorosjienue pactsopos. UcciieqoBanne JUCnepcHbIX CHCTEM

[TpuroroBneHre pacTBOPOB 3aJaHHON (MOJIAPHOM) KOHIEHTpanuu (C MPaKTHKO-OPUEHTUPOBAHHBIMU
BOIPOCaMH), OIpeAeNeHUEe CcpeAbl BOJIHBIX pacTBOpoB. IlpurotoBneHue u H3y4yeHHE CBOMCTB
JUCIIEPCHBIX CHUCTEM pa3HbIX BHJIOB: CYCIEH3UH, 3MYJIbCHM, KOJUIOMIHOTO pacTBopa. CpaBHEHHE
CBOHMCTB UCTUHHBIX U KOJUIOMAHLIX PACTBOPOB, BEISABJICHUC OCHOBHBIX Pa3JIMYiU MCKIAY HUMU.

2 (1%)

OK 01
OK 04,
OK 02,
I1K 2.2,
[IK 4.4

PA3JIEJI 7. KAYECTBEHHBIE PEAKIIMM OBHAPYXEHHUSA HEOPITAHUYECKHUX W OPTAHMYECKHUX

BEIIECTB

OK 01
OK 02
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Tema 7.1. OGHapy>xeHHe
HEOPraHWYECKUX
KaTHOHOB 1 aHHOHOB U
OPraHUYEeCKHUX BEIIECTB
OTJICIBHBIX KJIACCOB C
HCIIOIL30BaHUEM
KaueCTBEHHBIX PEAKIUI

Conep:xanue

17. O6napy:keHne HeOPraHM4YeCKUX KATHOHOB U AHMOHOB, OPraHMYEeCKHX BeleCTB OT/AeJbHBbIX
KJIACCOB € UCIO0/1b30BAHMEM KAaYeCTBEHHBIX peaKkuui

KadecTBeHHbIE XMMHUYECKHE PpEaKLUHU, XapakTepHble i1 OOHApyKEHHs HEOPraHWYECKUX BEILECTB
(katnoHoB M aHnmoHOB). CocTaBieHHME YpaBHEHHMH peakuuii oOHapykeHHs KatuoHoB [-VI rpymnm u
AQHHOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOH (opmax. Peakiun oOHapy eHHUs HEOPraHUYECKUX BEILECTB
B pealbHBIX 00BEKTaX OKpYy)Karome cpeapl. KauecTBeHHbIE XMMUYECKHE PEaKIUH, XapaKTepPHbIC IS
OoOHapy’>KeHHUsl OTAEIbHBIX KJIACCOB OPraHMYECKUX COEIMHEHUH: (EHOJOB, albAErHI0B, Kpaxmaia,
YKCYCHOM KHUCIJIOTBI, aMUHOKHUCIOT U Jp. JleHaTypauus O€IKOB IpU HAarpeBaHUU, LIBETHHIE PEAKIUU
6enkoB. CocTaBieHHE KaueCTBEHHBIX peaklUil oOHapyKeHHsl OpPraHWYECKUX COEIMHEHMH OTAEIbHBIX
KJIACCOB.

2 (1)

B T.49. IPAKTHYCCKHEC 3AHATHA

I13 Ne29. AnanuTnyeckue peakuuu Katuonos |-VI1 rpynn

[TpoBeneHue KayeCTBEHHBIX PEAKLMHA, UCIOIb3YEMBIX U OOHapy>KeHUsl KaTHOHOB | rpymmsl (Kamus,
HaTpus, MarHusi, ammoHnus), Il rpynnel Ha npumepe OGapus, III rpynmel — cBununa, IV rpynner —
amomunus, V rpynnsl — xenesa (II u III), VI rpynnel — Hukens. Onucanue HaOMI0JaeMbIX SIBICHUNA U
COCTABJICHUE XUMHYECKUX PEaKIIUi.

113 Ne30. KauyecTBeHHBIH aHAJIN3 OPraHUYeCKHUX COeIMHEHUH 10 QYHKIMOHAJIBbHBIM IPyNIamM
ITpoBeneHNE KaueCTBEHHBIX PEAaKLMM, UCIOIb3YEMbIX [UIsl PAacO3HABAHMSI OPraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPyIIaM: Ha IPUMEPe aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
COUPTOB U (DEHOJIOB, aJbAECTUAOB M KETOHOB. OmnucaHue HaOJIOAaeMBIX SIBICHUM U COCTaBJICHHE
XUMHUYECKHX PeaKIUil U/UIIN CXeM.

OK 04
OK 07

PA3JIEJI 8. XMMUS B BbITY U MPOU3BOJACTBEHHOM JIEAATEJIbHOCTHU YEJOBEKA

Tema 8.1.

Xumus B ObITY U
MIPOU3BOJCTBEHHON
NesITeIbHOCTH YeJIOBEeKa

B T.4. IPAKTUYCCKHUE 3AHATHUSA

I3 Ne3l. Dkonormuyeckass 0e30MaCHOCTb MOCJEACTBMIi ObITOBOI M TNPOU3BOACTBEHHOI
NesITeIbHOCTH YeJIOBeKa, CBSI3aHHAasl ¢ MepepadoTKoi BellecTB

MOWCK M aHAJIN3 XMUMUYECKOH MH(OpMAIMK U3 Pa3IMYHBIX MCTOYHHKOB (HaydHas W y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi MHGopmanuu, cetb MuTepHeT u apyrue). Kelicel (¢ yuerom Oyaymieit
npodecCuoHaNbHOM JEsTeNbHOCTH) Ha aHalIW3 HHGOpPMAalKUd O MPOU3BOACTBEHHON N€ATEIbHOCTH
4eJOBEKa, CBS3aHHOW ¢ TepepabOTKOM M TOJMy4YeHHEM BEIIeCTB, a TaKXKe C 3KOJIOTHYECKOU
0€30MaCHOCTHIO

2 (1%)

113 Ne32. IlpencraBiieHne pe3y/ibTATOB pellieHUsI KelCOB (BBICTYIICHUE C MPe3eHTalueil)

2 (1%)

OK 01
OK 02
OK 04
OK 07,
I1K 2.2,
[K 4.4

PA3JEJ 9.1. UCCJIEJOBAHUE 1 XUMWYECKH AHAJIN3 OBBEKTOB BUOC®EPHI

20

Tema 9.1. OcHOBBI
71a00paTOPHOI MPAKTUKU
B PO ECCHOHATBHBIX
J1a00paTOPHIX

Coaepixanue

B T.Y. IPAKTUYCCKHE 3aHATHA

113 Ne33. BbinoJiHeHHe THIOBBIX PacyeToB, 00padOTKA [JaHHBIX, AHAJIM3 M OLEHKAa MX
JTOCTOBEPHOCTH, MpeJCTABJIEHHE Pe3yJbTATOB JKCIEPHUMEHTA B Pa3IUYHON (Qopme M0 TeMaTHuke

2 (1%)

OK 01,
I1K 2.2,
[IK 4.4
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HKCIEPUMEHTA: BBIXOJ MPOJYKTa pEaKIUH, Macca HAaBECKH, OOBEM pPACTBOPHUTENS; BBIYHCIICHHE
CpEHEero 3HAYECHUS DKCIIEPUMEHTABHBIX JaHHBIX, MOTPEIIHOCTH; Tabiuua, rpadyk, OTYET, JOKIA,
npesenTanys. OCHOBBI J1a0opaTopHOil mpakTuku. JlaboparopHas mocyaa M XUMHUYECKHE PEaKTHUBBI.
OcHoBHble naboparopHble onepanuu. JlabopatopHoe oOopynoBanue. TexHuka O0€30mMaCHOCTH H
npaBuiia padoTHI (MMOBEACHMsI) B 1a00PaTOPHUH.

Tema 9.2. Xumnyeckuil
aHanu3 Ipod BOJBI

Conep:xanue

18. Xumunueckuii aHaJIu3 MPood BOAbI

Knaccudukanus npod Boabl MO BUAY U HA3HAUYCHUIO, HUCXOAS M3 €€ XHMMHUYECKOTO COCTaBa.
OpranonenTuyecKkue CBOMCTBaA (3amax, MpO3padyHOCTh, IIBETHOCTb, MYTHOCTb) BOABL. KHCIOTHOCTH U
HIeNIOYHOCTh BOJIbI. pH cpenbl 1 MeTobl ee onpeeneHus. JKecTKOCTh BObI M METO/IbI €€ OIPEICICHHUS.
CyIHOCTh METOJIa TUTPOBAHUS. BHIBI )K€CTKOCTH BOJBI (BpEMEHHAs U MOCTOsIHHAS). JKeCcTKOCTh BOABI
KaK MPUYMHA BBIMAJCHHUS OCAIKOB HIIM O0pa30BaHUs COJECOTIOKEHUH, UMEIOIIMX MECTO B OBITY M Ha
npou3BocTBe. COCTaB COJIEH, BBI3BIBAIOIIMX KECTKOCTh BOJbl. XUMHUUECKHE MPOIECCHI, YCTPAHSIIONINE
JKECTKOCTDb BOJIbl. Y PAaBHEHUS XUMHYECKHUX PEAKIINH, UILUTFOCTPUPYIOLIUX MPOLIECCHI, TPOUCXOASIINE TPH
YCTpaHEHUH JKECTKOCTH. Y CTPaHEHNE BPEMEHHOM JKECTKOCTH OBITOBBIMH M XHMHYECKUMH CITIOCOOAMH.
CrniocoObl ycTpaHeHHs] MOCTOSHHOM ecTKOoCTH. CrmocoObl BBIpaXEHUS KOHILIEHTPALUU PacTBOPOB:
MaccoBas J10JisI pACTBOPEHHOTO BEIIECTBA, MOJIIpHAs U MOJIsUIbHAs! KOHIIeHTparuu. Tutp pactsopa.

2 (1%

B T.49. IPAKTHYICCKHEC 3AHATHA

I3 Ne34. Oumcrka BOABI  OT 3arpsi3HeHMi. PemieHne NPaKTHKO-OPMEHTHPOBAHHBIX
TeOpeTHYeCKUX 3aJaHul

Ha pacyeT KOHLEHTPALUM 3arpsA3HSIONIMX BEIIECTB M HMX CPAaBHEHUE C MPENEIbHO JONYCTHMBIMHU
koHueHTpauusMu (ITJK). Mcnonb3oBanue MeToAoB (QMIBTPOBaHMS M aacopOUUU Uil OTAEIEHUS
3arps3HeHUN B HccienyeMoil mpoOe Boabsl. BpiOop Merona OYMCTKM B 3aBUCHUMOCTH OT BHjAA
3arpsizHeHusi. CpaBHeHUE 3(PGEKTUBHOCTH PA3JIIMYHBIX METOJOB OYMCTKU BOJBI B Pa3HbIX YCIOBHUAX (B
71a00paToOpUH, B IOMAITHUX U MOJIEBBIX YCIOBUSX).

2 (1%)

OK 01,
I1K 2.2,
[IK 4.4

Tema 9.3. XumMuueckuit
KOHTPOJIb KauecTBa
MPOYKTOB MTUTAHUS

Coaepxanue

19. XumuuyeckHii KOHTPOJIb Ka4ecTBa MPOAYKTOB MUTAHUSA

KavecTBeHHBIN XMMUYECKUN COCTaB MPOAYKTOB MUTaHus. BemiecTBa, danbcupuuupyomume npoyKThl
NIWTaHUs, U BEIIECTBA, 3arpA3HAIOMINE NPOAYKTHI MUTaHUSA. OnpeneneHne 3arpsa3HsaomuX XUMUYECKUX
BEILECTB B IPOAYKTAaX IMUTAHMUs, ONIPEACIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE ITPOYKTOB ITUTAHMUS.

2 (1%)

B T.4. IPAKTUYCCKHUE 3AHATUSA

I13 Ne35. Hccaenopanue NpoayKkToB NMUTAHMS HA HAJMYME YIJIeBOAOB. PemieHne nmpakTuko-
OPHEHTHPOBAHHBIX 32124

HCCJ’IG}IOB&HI/IG MOJIOYHBIX IMPOAYKTOB HAa HAJIWYUC Kpaxmajia. I/ICCJ’IC}IOBaHI/Ie MMPOAYKTOB Ha HAJIMYUC
TJIFOKO3BI. OpF AHUYCCKHUC M HCOPraHUYCCKHEC BCHICCTBA, BXOAAIIHWC B COCTAB MNPOAYKTOB IMUTAHHA.
Omnpenenenue coctaBa OJII0J Ha COAEp)KaHUE MAKpPO M MHUKPOIEMEHTOB. V3ydeHue npeioKeHHbIX
npernoagaBaTciicM 6HIOII Ha OpeAMCT XUMHUYCCKOI'0 COCTaBad, ONMPCACIICHUC ,Z[OJICﬁ oT CyTO‘IHOﬁ HOPMBI

2 (1%)

OK 01,
[K 2.2,
[IK 4.4
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MaKpO U MHUKPO3JIEMEHTOB B YKa3aHHOM OJTI0JI€.

Tema 9.4. Xumnyeckuil
aHau3 Ipod MOYBHI

Coaep:xanue

20. XumMu4veckuii aHAJIN3 MPOO MOYBBI

Knaccugukarus moys 1mno BUAY W Ha3HAYCHHUIO, UCXOMAS M3 XMMHUYECKOTO cocTaBa. MpeHTHdUKarms
POOBI TIOYBHI 10 €€ XUMHUYECKOMY COCTaBy, OMTUCAHKME BO3MOXKHOCTEH ee MpUMeHeHHs. TpeOoBaHUS K
Ka4eCcTBY IIOYBBI PA3JIMYHOTO HaszHaveHus. OmNucaHue OCOOCHHOCTEH WCIIONb30BaHMs TIOYB B
3aBHUCHUMOCTH OT THUIIOB, CIIOCOOBI YIydliCeHHA Ka4uCCTBa IMOYB B 3aBUCUMOCTHU OT HAa3HAYCHHA. Oo6mactu
UCIIOJIB30BaHUSl OPraHMYECKHX YIOOpEHW B 3aBUCHMOCTH OT KadeCTBEHHOro cocTaBa. OmmcaHue
OpTraHU4YCCKUX yIIOGpeHI/Iﬁ U UX IMPUMCHCHHUC B 3aBUCHUMOCTH OT COCTaBa IIOYBBI U €€ PASHOBHUAHOCTHU.
Obnactu Ha3HaYeHHs (MPUMEHEHUS) TIOYBBI, UCXOMAS U3 KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
Anammz HOpM&THBHOfI AOKYMCHTAIUU. Poin HCOPTraHNMYCCKUX BCHICCTB B KAa4YCCTBC MHUHCPAJIbHBIX
ya00peHu, yiayuiurenei moussl. CocTaB MUHEPAIbHBIX yI0OPEHUH U X IPUMEHEHHE B 3aBUCIMOCTH
OT COCTaBa TIOYBBI W €€ PAa3HOBHJIHOCTH. B3aMMOCBs3b cOCTaBa yJOOpEHWH W WX BIUSHUS Ha
BEreTaTHBHBIC CBOICTBA U IJIOJJOHONICHHE PACTCHHIA.

2 (1%)

B T.49. IPAKTUYIECCKUEC 3AHATUS

I13 Ne36. O6HapyskeHHe HeOpraHMYeCKUX NpUMecel B Mpodax

HccnenoBanue XMMHUYECKOr0 cocTaBa Mpod nouBkl. [Ipurotosnenue npoObl MOYBHI AJ1s UCCIIETOBAHUS
KHUCJIOTHOCTH/ILIEJIOUHOCTH, HEOPraHMUECKUX 3arpsizHeHnii. OOHapykeHue XJI0pUuI- U Cyab(paT-uOHOB B
npo6e noussl. CocTaBiieHue ypaBHEHUH peakiuii oOHapyxeHus. CpaBHEHHUE MMOTYYEHHbIX [TOKa3aTesen
C HOPMaTHBHBIMH (CHPAaBOYHBIMHU) 3HAYCHHUSIMHU.

2 (1%)

OK 01,
I1IK 2.2,
[IK 4.4

Tema 9.5.
HccnenoBanue 00bEKTOB
ourochepsl

Conep:xkanue

B T.4. IPAKTUYCCKHUE 3aHATHUSA

13 Ne37. UcciienoBaHue mpeaiosKeHHOT0 00beKTa HA KHCJIOTHOCTb, IIEJOYHOCTh, XUMHYECKHUH
cocTaB. Y4eOHO-HCCIe10BaTEIbCKHI MPOEKT B 00/1aCTH HCCJICN0BAHNSA 00BEKTOB OHoc(epsl.
O0630p TeM y4eOHO-MCCIIEOBATENbCKUX IMPOEKTOB. AJITOPUTM BBINOJHEHUS mIpoekta. OmnpeneneHue
npobaemMbl HccieqoBaHusA. MeToapl MOWCKA, aHaiau3a M o0paboTKM HHPOpPMALMU O HPOEKTE B
pa3IMyYHBIX HCTOYHUKAX. 3arpsA3HUTENM, MakKpo- U MHKpodsieMeHThl. OOpaboTka pe3yJbTaToB
uccnenoBanus. OlleHKa KauecTBa HCCIEIyeMOTro OOBEKTa, MCXOJS U3 Pe3yJIbTaTOB XUMHUYECKOTO
aHanu3a.

2 (1%)

IT3 Ne38. Boino/iHeHHe NPOEKTA

O6ocHOBaHME aKTyaJlbHOCTH BBIOpaHHON TeMmbl. BpisiBieHHe mnpobinembl ucciaenoBaHus. Buidop
00BEKTOB M MeETOJIOB HccienoBaHusa. llocTaHoBka meneil u 3amad ucciepoBaHus. OmnpexneneHue
npoayKTa uccnegopanusi. OnpeesieHue TanoB U COCTaBICHUE IJIaHA UCCIEA0BaHMSL.

2 (1%)

OK 01,
I1K 2.2,
[IK 4.4

I13 Ne39. IlpencraBjieHue pe3yJibTATOB BbINOJHEHUSI Y4eOHO-UCCIEA0BATEILCKUX TPOEKTOB
(BBICTYILJIEHUE C MPE3EHTAIUEH ).

2 (1%

KoncyabTanum

Conep:xanue

12

1. Crpoenue BemiecTBa

OK 01
OK 02
OK 04
OK 07,
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2. XUMHUYECKHE PeaKiuu

3. CtpoeHue 1 CBONCTBA HEOPTAaHUYECKHIX BEIIECTB

4. CtpoeHue 1 CBOMCTBA OPraHNYECKUX BEIIECTB

5. Kunernueckue 1 TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEAKLIUN

6. MccnenoBanre U XUMHUYECKUNA aHATU3 00BEKTOB OHOChepbI

DININININN

IK3aMeH

| Beero 136
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3. YCJOBHUS PEAJIM3ALIMM TIPOTPAMMBI OBIIEOBPA3OBATEJIBHONM
JTACHUTLINHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzarus yueOHON TuCHIUIIIMHBI TpeOyeT HaauuMsl ydeOHOTo KabuHeTa W jgabopaTopuu
M0 XUMUH.

OobopynoBanue yueOHOro KaOMHeTa, JJadopaTopum:

— pabouee mecto negarora (mpemnoaaBaTensckuit croi (1 mrr.), ety (1 mr.)

— pabourie MecTa oOy4aromuxcs (ctosibl Jabopatopubie (13 mit.), ctyibs (25 mT.)

— nepconanbHbIil Kommbiorep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
0O3Y, PRO H510M-B, noakmtouenue k cetu VHTEepHET ¢ MOAyJeM KOHTEHTHOW (PIbTpanuu
Traffic Inspector, NetPolice u YandexDNS, BO3MOXHOCTh TpPaHCISAIIMU HA dKpaH ayJaHoO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecreuenne Ha ITK — Microsoft Windows 10, Microsoft Office 2016
(Word, Excel, PowerPoint), 7Zip, 24PDF, fIunexc bpaysep (1 mir.)

— wmonutop DEXP DF24N1S (24”) (1 mt.)

— xmaBuarypa (1 mr.)

— wbib (1 )

— renesu3op DEXP 55UCY1 (55”) (1 mrt.)

— kabeunp st nogxmouennss HDMI (1 wr.)

— J10cka ydyeOHas (MenoBasi TpexcekinonHas) (1 mr.)

— naboparopHslii ocyaa (60 mir.)

— muutpar-tectep (HuTparomep) Codkc 2-ro mokonenus (1 mr.)

— BBITSDKHOM mikad (1 mT.)

— PpeaKTHBBI 15 JJAOOPATOPHBIX M NpakTH4eckux padot (200 mit.);

— MeH3ypka [uist mpuema jgekapcets (100 mi.)

— nuneTku s neperoca xuakoctr (100 mir.)

— xom6a (10 mrr.)

— npobupku unuHApudeckue (100 mirt.)

— Habop roToBBIX MHKpoIpenaparos (1 mr.)

— MHKPOCKOI MOHOKYJIsIpHBIH (1 1mT.)

— MHKPOCKOI OMHOKYJIsipHBIH (1 1mT.)

— Tabaumna «[leproandeckas TabnIa XAMHUECKUX dJ1eMeHTOBY (1 1mIT.)

— Tabnuia «PacTBOPUMOCTH KUCIIOT, OCHOBaHUIT U cojieii B Boje» (1 mmit.)

— Tabauna «Psa aktuBHOCTH MeTautoBy (1 mi.)

— TabIWLbl W TUIAKaThl Ha D3JEKTPOHHOM HOCHUTEIE MO TeMe «CtpoeHne aTtoMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOJA XUMHUYECKON CBSI3U» (5 1IIT.)

— TaONWIBl U TUTAKaThl Ha JIEKTPOHHOM Hocutene 1o Teme «llepmomndeckuii 3akoH U
tabnuna J[.1. Menneneea» (1 mir.)

— Ta0JMIbI ¥ TUIAKaThl HA JIEKTPOHHOM HOCHUTEJE M0 TeMe « THIbl XMMUYECKUX PEeaKIuii»
(8 mr.)

— TabJWmbl W TUTAaKaThl HA DJEKTPOHHOM HOCHUTENE MO0 TeMe «DIIEKTPOIUTHIECKas
JICCOIUAIINS U HOHHBIH 00MeH» (5 1IT.)

— Tabmuipl W IJIaKaThl Ha AJIEKTPOHHOM Hocutene mo Teme «Kmaccudukarms,
HOMEHKJIATypa U CTPOCHHE HEOPTraHNUECKUX BEIIecTB) (5 IIT.)

— Tabmuibl MW IJIaKaThl HA  JJEKTpOHHOM HocutTene 1o Teme «lIpomsBoacTBo
HEOPraHMYECKUX BEIIECTB. 3HaUCHHE U IPUMEHEHHUE B OBITY U Ha MPOU3BOACTBEY (3 IIT.)

— TabJMIIbI U TUTAKAThI HAa 3JIEKTPOHHOM HocuTene 1o teMe «Knaccudukanus, ctpoeHne u
HOMEHKJIaTypa OPTaHMYECKUX BEIIecTBy (8 IIT.)

30



— Ta0NUIbl W TUIAKaThl HA JJIEKTPOHHOM HocHTene mo TemMe «CBOMCTBA OpPraHUYECKHX
coeTMHEeHUI (5 1mIT.)

— TabJMIBl U TUIAKaThl HAa 3JIEKTPOHHOM HocuTene 1mo TeMe «OpraHudeckue BEIecTBa B
JKU3HEJEATENIbHOCTH 4YeloBeKka. [IpoM3BOACTBO M TNPUMEHEHHE OPraHWYeCKHUX BEIIEeCTB B
MPOMBIIUICHHOCTH (5 IIT.)

— TabnMIbl M TUTAKaThl HA DJEKTPOHHOM Hocutene 1o Teme «KuHermdyeckue u
TEPMOJIMHAMHYECKUE  3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKMX peakuuil. PaBHOBecue
XUMUYECKHUX PeaKiuid» (5 mrT.)

— Tabnuubl U IJIaKaThl HA 3JEKTPOHHOM HOCHUTeNle Mo Teme «JlucrmepcHble CUCTEMBl U
(baxTOpBl MX YCTOWIHBOCTH» (5 1IT.)

— TabuMubl W IUIAKaThl Ha 3JEKTPOHHOM Hocutene o teme «lccinenoBaHue CBOMCTB
JTUCIIEPCHBIX CUCTEM JUIsl UX HACHTU(hUKAIUUy (5 1IT.)

— Tabmuubl W IUIaKaThl Ha DJIIEKTPOHHOM HocuTene 1o Teme «OOHapykeHue
HEOPraHMYECKUX KATHOHOB M AaHUOHOB M OPraHWYECKHUX BEIIECTB OTIENBHBIX KJIacCOB C
UCIOJIb30BaHNEM Ka4eCTBEHHBIX peakiuit» (5 mT.)

— Tabnuubl W IUTAKaThl HA OJJIGKTPOHHOM HOCUTENE MO TeMe «XuMus B OBITY U
MIPOU3BOJICTBEHHOM JCSITEIILHOCTH YEJIOBEKay (S5 IIT.)

— TaOnuIbl M TUJIAKaThl HAa JJIEKTPOHHOM HocuTene 1o Teme «OCHOBBI JIa0OpaTOPHOM
MPaKTUKHU B TPO(PECCHOHATIBHBIX JTa0opaTopusaxy» (5 mT.)

— TabIuIbl U IJIaKaThl HA JIEKTPOHHOM HOCHUTENE MO TeMe «XHMMUYECKUH aHalu3 Mpod
BOJABI (2 mT.)

— TaONMIBl W IJIaKaThl HAa SJIEKTPOHHOM HOCHTENE O TeMe «XHUMHYECKHH KOHTPOJIb
KayecTBa MPOJyKTOB MUTAHUSD (2 IMIT.)

— TaONWIBI M TUTAKAaThl Ha SJIEKTPOHHOM HOCHUTEIE 10 TeMe «XUMHUYECKUH aHain3 Mpoo
MouBb» (5 1mT.)

— Tabnuibl W TJaKaThl Ha DJEKTPOHHOM HocuTene mo Tteme «lccnemoBaHue OOBEKTOB
ouocdeps» (4 mit.)

— BugeopmwibMbl 1o Temam: «Harmsmaas xumwust. Opranmueckas xumus. benku wu
HYKJIeMHOBbIe KuciaoTe» (1 1mr.), «Harmsnnas xumusa. PacTBopbl. DneKTpoauTHUecKas
nuccormanus» (1 mr.), «Harnannas xumus. XuMudeckoe nmpou3BoicTBO. Metamyprusy» (1 mrT.),
«XuMus 37eMeHTOB HemeTautoBy (1 mmit.)

— CKJISIHKa TeMHoe cTeks10 250 Mit ¢ y3KkuM ropiom (5 1mT.)

— crynka Ne 3 (100 mut) ¢ mectukom (8 1mT.)

— kouiba mepHas 1-250-2 (8 mT.)

— crakan H-1-100 (8 mur.)

— crakan H-1-1250 (8 mr.)

— crakan H-1-600 (8 mr.)

— mumusap 3-50-2 (8 mir.)

— mumuaap 1-100-2 ¢ Hocukom (8 mit.)

— Boponka B-36-50 XC (8 m.)

— Boponka B-56-80 (8 mt.)

— 3@XUM npoOUpouHbIii (8 miT.)

— cnpunioBka Ne 3A (8 mr.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop (IIaKOHOB C KPBIIIKAMH KareabHuamMu (5 1mT. )

— wHabop 1o smextponusy (1 mr.)

— nmaboparopusie roBenupHbie Becsl M-ER 122ACF (JR)

— xoutba mepras 1-1000 (2 mur.)

— kouiba mepras 1-500 (2 mT.)

— koa0a KM-2-250-34-TC (6 mit.)
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— kostba KM-2-100-34 (6 mit.)

— mnunerka 2-2-2-10 (10 mT.)

— numnerka 2-1-2-5 (2 mir.)

— munetka 2-1-2-1 ¢ npsimbim rpaa. (2 wirT.)

— 1mnarens J-23-001 s si3bika neyxcroponnuii npsimoit 200%12 mwm (10 )

— Owperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BecChI IeKTpoHHBIE JabopaTopHbie Macca-K BK-300 (HITB=300r, nuckp=0,005r matd.
d-120mm BeTpo3ammTIkpat (1 mwT.)

— wmozenb «Kpucrammudeckas pemerkay «AnMasy aeMoncrpannonHast (1 mir.)

— MuKponaboparopus s xummudeckoro 3kcrnepumenta (¢ [N, HabopoM kepaMuku u
dapdopa (2 mr.)

— npubop s nonyuenus razos [MIIT'MY 1.4.3. TIC (1 mr.)

— J1ab0paTOPHBIA KOMILIEKT IS HA4aJIbHOTO 00yYeHUs 110 XUMHH (2 1IT.)

— Habop TOCYIBl ¥ MPHHAMISKHOCTEH M3 MOJMMEPHBIX MATEPUANIOB UIS TPOBEICHUS
nabopatopHbIX padoT no xumuu (MukponadbopaTopus Ha 2 —x y4yamuxcs) (2 mrT.)

— HabOop aTOMOB ISl COCTaBJICHUS Moieneit Mosiekyt (1 mit.)

— Ha0Op pEaKTHBOB Uil TPOBEACHUS YUYCHHYECKOTO OKCIIEPUMEHTa [0 XHUMHH B
COOTBETCTBUH C TEMATUKOM mporpammsl (1 mT.)

— crymnka ¢ necroM kepamuueckue (D=80mm) (6 mir.)

— cTymnka ¢ necroM crekisiaaas (1 mir.)

— CTaKaH MEpHBIN CTeKISHHBIN 150Mt (7 miT.)

— npoOupku crekiasHHbIe (78 1mrT.)

— konba mepuas 1-50 (15 mt.)

— koustba mepras 1-100-2 (23 mit.)

— koustba mepuas 1-200 (15 mur.)

— koutba mepuas 1-1000 (2 mr.)

— kousiba kouuueckass KM-2-250-34TC (6 mir.)

— koustba konnueckass KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 mir.)

— munerka [1C 2-2-2-10 (5 mir.)

— mnunetka 2-2-2-10 (3 mit.)

— munetka 2-1-2-5 ¢ npsm. rpaa. (1531) (5 mwir.)

— munerka 2-1-2-2 ¢ npeit.rpan. (5 mr.)

— munerka 2-1-2-1 ¢ npeit.rpan. (912) (5 mwr.)

— nunerka Mopa 2-2-2 (15 mir.)

— munerka Mopa 2-2-10 (15 mur.)

— munerka [1C 2-2-2-25 (14 m.)

— 1aMHAP MepHbId 25 Mt (tuiact. mozct) (20 mT.)

— mmuaap 3-50-2 (5 i)

— mwmHap 3-100-2 ¢ gen (5 mr.)

— Oropetka 1-3-2-500,1 6/xp. (5 mt.)

— Owperka 1-1-2-25-0,1 ¢ xp. (4 mr.)

— Oropetka 1-3-2-25 6/xp (4 mt.)

— BopoHnka B -36-50 XC 5 mt.)

— CKIJISTHKA JIJIsl pEaKTUBOB C y3Koii ropsioBuHoM (125 mit, TemHoe crekiio) (10 mir.)

— CKIJISTHKA JIJIsl pEaKTUBOB C y3Koii ropsioBuHoi (250 mit, TemHoe crekino) (10 mir.)

— CKJISTHKA JIJIsl pEaKTUBOB C MIMPOKO# TopiioBrHOM (250 mi1, cBetnoe crekio) (10 mr.)

— OyTbUIKa y3koropuas, rpagyupoBannas — 50 mi, n/at, LAMAPLAST (10 mr.)

— OyTbUIKa KBaJpaTHas rpaJlyupoBaHHasi, ¢ 3aBUHUYMBatowIeiics kpoikoi, [IDH]] — 100 mn
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(10 mt.); 6yThutka BB -1-1000 ¢ kpeimkoi 1000mt (3 mt.)

— ueHrpudyra saboparopras «KARMED» 80-2 (1 mr.)

— cnpunioska wiactu3oibHas [IBX UCII. «b» (B-0) (5 mT.)

— osnektpuyeckas mmuTka (1 mr.); mraTus JabopaTopHbIi 1/bpont. padot, IIIDP (4 mr.)

— OYKH 3aIIUTHBIC (2 IIT.)

— mHabop 1o smekrponu3sy (1 mr.)

— Tabauna «Psa aktuBHOCTH MeTauioBy (1 mr.)

— Tabauma Menzaeneesa (1 mr.)

— amnTeyka JuIsg OKa3aHus nepBoii momornu (1 mir.)

— cuHet (2) azoraHokucbiit XY (¢. 1 kr) (1 mr.)

— nabop Nel C «Kucnots» (1 miT.)

— nabop Ne3 BC «Illemoum» (1 mT.)

— Habop Ne6 C «Opranundeckue BeriecTBay (J1adbopanrckas) (1 mr.)

— nabop Ne7 C «MuHnepanbHble yao0penus» (imabopantckas) (1 mr.)

— mabop Nell C «Conu aist IEMOHCTPAIMH ONBITOBY (1adopanTckas) (1 mit.)

— mabop Nel2 BC «Heopranuueckue BernectBa» (J1adopantckas) (1 mr.)

— nabop Ne22 BC «Muaukarops» (1abopantckas) (1 mir.)

— HabOp /IS MOJICTUPOBAHUS MOJICKYJI OpraHuyeckux coeaunenui (1 mir.)

— HabOp A/ MOJCTUPOBAHUS MOJICKYJI HCOPIraHUYECKUX coequHeHui (1 mit.)

— mnpombiBasika 250 mi1 (1 wr

B mporecce ocBoeHUs: mporpamMMbl Y4eOHOW TUCIMIUIMHBI «XUMHS» CTYJCHTBI HMEIOT
BO3MOXXHOCTh JIOCTYIIa K OJCKTPOHHBIM YYEeOHBIM MaTepHajiaM IO XWMHHU, HWMCIOIINMCS B
CBOOOAHOM JocTyme B ceTHh VIHTepHeT (SJEKTPOHHBIM KHHUTaM, [pakTUKyMmMaMm, TecTawm,
Matepuanam EI'D u np.).

TexHuveckue cpeacTBa 00yUeHHUSI:

— HOYTOYK ¢ nutieH3uoHHbIM [10 — 1 1T;

— TeneBu3op (3kpaH) — 1 miT.

3.2. UudopmannoHHoe o0ecneyeHre peajn3alu NporpaMmmbl

Hns peanuzanuu  mporpamMmbl  OMOIMOTEUHBIM (OHJ KOJUIEIKa HMMEET TIeYaTHhE |
DIIEKTPOHHBIE OOpa3oBaTeNbHble ¥  HWH(POPMAIMOHHBIE PECypChl, PEKOMEHIOBAaHHBIC IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IIPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBIE HCTOYHUKHU

1. AadunorenoBa, WM. B. Xumus: yueOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonaigpaoro oopazosanus / . B. Audunorenoa, A. B. badbkos, B. A. Tlonkos. — 2-¢ u3 .,
ucnp. u jon. — MockBa: M3parensctBo [Opaiit, 2024. — 291 c. — (Ilpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: onektpoHHbI // OOpa3oBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

2. Tabpuensn, O.C. Xumus. 11 xnacc: yuebnux 01 obueobpazosam. opeanuzayuil. 0aA3086vlil
yposenwv / O.C. Iabpuensn, U.I". Ocmpoymos, C.A. Craoxos. — 2-e uzo. — M.: [Ipocsewenue, 2020. — 127 c.:
.

3. Tabpuensn, O. C. Xumus. 10-u xnacc. bazoswviii yposenw: yueonux / O. C. Tabpuensn, U. I.
Ocmpoymos, C. A. Cnaokos. — 6-e uz0., cmep. — Mockea: Ilpoceewenue, 2024. — 128 c.: ur. — ISBN 978-5-
09-112176-6. — Texcm.: snexmpounsui. — URL: https://znanium.ru/catalog/product/2157258

4. I'abpuensn, O. C. Xumusa. 11 xnacc (bazoswiti yposenw).: yueonux / O. C. I'abpuensn. — 9-e u3o0.,
cmepeomunnoe — Mockea: Hzoamenvcmso "lpoceewenue”, 2022. — 227 ¢. — ISBN 978-5-09-101658-1. —
Texcm: snexkmponnwiti. — URL: https://znanium.ru/catalog/product/2090100

5. I'muuka H. JI. OOmas xumusi: yuebnoe nocodbue / I'muuka H. JI. — MockBa: KnoPyc,
2023. — 752 c.

6. I'munka, H. JI. O6mas xumus B 2 T. Tom 1: ydeOHUK a5 cpeHero npodeccuoHaIbEHOTO
ob6pazosanus / H. JI. ['munka; nox penakiueit B. A. I[Tonkosa, A. B. babkoa. — 20-e u3n., nmepepa0.
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u gomn. — Mocksa: M3narensctBo HOpaiit, 2023. — 349 c. — (IlpodeccuonanpHoe 0O0pa3oBaHUE). —
ISBN 978-5-9916-9672-2. — Tekcrt: anexkTponHbiid // O6pa3oBatenpHas miargopma FOpait [caitT].
— URL: https://urait.ru/bcode/512151

7. I'muaka, H. JI. O6mas xumus B 2 T. Tom 2: yueObnuk mis By3oB / H. JI. I'munka; mop
penakuueit B. A. ITonkosa, A. B. babkosa. — 20-e u31., nepepad. u gomn. — Mocksa: M3nareascTBo
KOpaiit, 2023. — 379 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snektponusii // ObpasoBarebHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4d U YIpakHEHUsS: Y4eOHO-PAKTHIECKOE MOCO0ne
TSt cpenHero npodeccuoHanbHoro oopazosanus / H. JI. I'munka ; mox penakmueit B. A. TTonkosa,
A. B. babkoBa. — 14-¢ wum3n. — MockBa: WMzmarenbctBo [Opaiir, 2023. — 236 c. —
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: »neKkTpoHHBINH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

Zaitnes, O. C. Xumus. JIabopaTopHbIil MPakKTUKYM U COOPHUK 3a7a4: yueOHOe TocoOue st
cpeanero npodeccuonanbHoro oopazosanus / O. C. 3aitneB. — MockBa: M3narenscTBo Opaiir,
2023. — 202 c. —(Ilpodeccuonanpnoe obpazoanue). — ISBN 978-5-9916-8746-1. — Tekct:
anextponnsii // O6pazoBarenbHast mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MapreiaoBa, T. B. Xumusa. Yrmyonenssrii ypoBerb. 10-11 kmaccel: y4eOHUK IUIsl CpeIHETO
obrrero obpaszosanus / T. B. MaprteinoBa, W. B. Apramonosa, E. b. 'omyHoB; moj o6mieit pemakmmeit
T. B. MapTeiHOBO#. — 2-¢ u3A., uchnp. U gon. — MockBa: M3patensctBo FOpaiir, 2024. — 352 c. —
(ObmeobpazoBarenbhblil k). — ISBN 978-5-534-16227-1. — Tekcr: anekTpoHHbId / OOpa3oBaTelibHAS
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonbckuii, A. b. Xumusi: yueOHUK U PAKTHUKYM JUIS CPEIHET0 MPOPECCHOHATBLHOTO
obOpazoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepepabd. u mon. — Mocksa:
WznatenberBo Opaiit, 2023. — 507 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
01209-5. — Tekct: snexTpoHHblii // OOpaszoBatenpHas Miardpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/513537

12. Xumus: yueOHHMK ais cpeaHero mpodeccuoHaabHoro obpasosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. l'onmy6es, B. H. IllanoBan ; mox o6mmeit penakiueit I'. H. ®aneesa. — 2-¢ u3.,
nepepab. u gon. — MockBa: M3natensctBo Opaiit, 2023. — 431 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnextponnsii //  OOpa3oBarenbHas
mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. lonoJHUTEeIbHbIE HCTOYHHKH

13. Xumus. 3anayHuk: yuyeOHOe mocodue JUIst CpeAHEro nNpodeccHoHaIbHOTO0 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakuueii I'. H. ®dageeBa. — Mocksa: M3garensctBo FOpaiir,
2023. — 236 c. — (IIpodeccmonanbroe obpazoBanme). — ISBN 978-5-9916-7786-8. — Tekcr:
anekTpoHHbIH // O6pa3zoBarensHas miatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmun, A. II. Xwumuueckue TepMuubl. CioBapb: ydueOHOE MOCOOHE IS BY30B /
A. II. T'apumun, B. B. MopkoBkHH. — 2-€ u3f., ucnp. u gom. — Mocksa: M3natensctBo HOpaiit, 2023.
— 452 c¢. — (Beicmee oOpaszoBanue). — ISBN 978-5-534-04639-7. — Tekcr: 2JIeKTpOHHBIH //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

15. OneitnuxoB, H. H. Xumus. AnropuTmsl pemieHus 3aad U TECThl: yuyeOHOe rnocobue
Ut cpenHero npodeccuonanbHoro oopazosanus / H. H. Oneitnuxos, I'. I1. MypasseBa. — 3-e u3 .,
ucnp. u jon. — MockBa: MszmarensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekct: oamektpoHHbI // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

16. Pocun, W. B. Xwumusa. YdeOHUK W 3aJa4HHK: UISI CPEIHETO MPOQECCHOHAITBHOTO
obpazoBanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa: U3narensctBo FOpaiir,
2023. — 420 c. — (Ilpodeccuonanproe obOpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTpoHHbIi // O6pa3zoBarensHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UHTepHeT-pecypcehl:

17. Onummuana «IToxopu BopoObeBsl ropsr»y. — URL: www. pvg. mK. ru

18. OOpa3oBarenbHbIi caiiT s KOJIbHUKOB « Xumush»y. — URL: www. hemi. wallst
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19. OOpa3oBarenbHbIi caiT ajs mkoapHuKoB . — URL: www. alximikov

20. Dnexrtponnas 6ubimoreka mo xumun. — URL: www. chem. msu. ru

21. Untepuer-uznanue nis yuuteneit « EcrecrBennsie Haykm». — URL: www. enauki. ru

22. Meroanueckas rasera «Ilepsoe centsops». — URL: www. 1september. ru

23. XKypuan «Xumus B mkoje». — URL: www. hvsh. ru

24. Kypnan «Xumus u xu3nby. — URL: www. hij. ru

25. DeKTpOHHBIH )KypHaT « XuMuks U xumus»y. — URL: www. chemistry-chemists. com

26. Hay4Ho-TIONIyJISIpHBIA TPOEKT «DJIEMEHThI OONBINON Haykw» ((PU3MKa, XHUMHUS,
MaTeMaTHKa, aCTPOHOMHUS, HAYKH O JKHU3HH, Hayku o 3emie). HoBocTm Hayku, KHUTH, HAyIHO-
MOITYJISIPHBIE CTAThH, JICKIIUH, SHIIUKJIOTICTUH.

27. Caiit Hay4Ho-momyJsipHoro xypHana «llorennman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)
28. CaiiT  HAy4YHO-TIOMYJSIPHOTO  XypHama  «Xumuss ©u  ku3Hb». —  URL:

http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OTkpbITast SJeKTpOHHAs OmOIMOTeKa XMMu4eckoro mopraiga «Chemnet», comepkut
yueOHble U MH(OPMALMOHHBIE MaTepUaibl sl IIKOJLHUKOB U yuuTened. B Hell MOXXHO HailTH
y4eOHUKH 110 00mIel M HEOPraHWYECKOH XUMHH, OPTaHHYECKOW XMMUH, MyJIbTUMEIUaMaTEPUabI,
a TaKXke 3a7aud XMMHYECKUX OJUMIINAJ C PEIICHUSMH, 33[a4d BCTYMUTEIbHBIX JK3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Mudopmanmonnsle MaTepuansl 00  oiaumnuanax: MOCKOBCKOW — TOPOACKOM,
Bceepoccuiickoii, MenaeneeBckoil, MexayHapoaHoil. IlpuBeneHbl 3agauvl TEOPETUYECKUX U
9KCIIEPUMEHTANILHBIX TYpOB, MOJAPOOHBIE pelieHus, cnucku u Gortorpaduu nmodenureneir. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema JUCTaHIIMOHHOTO OOY4YeHHMs, HalpaBlieHHas B TNEpBYI0 Odepelb Ha
HOJATrOTOBKY K OJUMIIMAJaM BCEX YPOBHEHW — OT MIKOJBHBIX 10 MexayHapoaHoi. CallT comepxuT
OTPOMHOE KOJIMYECTBO 3aj]ad, CTPYNIIHMPOBAHHBIX KaK MO TEMaM, TaK W 1Mo ojummuaaaM. [lo Bcem
OCHOBHBIM pa3jieJaM XUMHUH MPUBEAEH TEOPETUUECKUI MaTepuall U pa300paHbl PelIeHHUs] TUIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran nmo HaHoTtexHonorusM. OCHOBHas 1eJIb — pa3BUTHE OOpa30BaHMs B OOJIACTH
HAaHOTEXHOJIOTM W TIOATOTOBKAa K WHTEPHET-OJIMMIIMAAe 1o HaHoTexHojormsm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnast cripaBovHass mHGOpMaNUs O XHMHYECKHX DJIEMEHTaX W MX CBOWCTBaxX (Ha
anrmiickom si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PycCcKOSBBIYHBIA  CaT O  CBOHCTBaX  XuWMH4eckux dmemeHtoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepuecknii callT OHJIAH-0Opa30BaHWs, CONEPKUT MHOTO HHTEPECHBIX
00pa30oBaTeNbHBIX KypCOB W BHJICOJEKIMHA JJs HIKOJbHUKOB, CTYJIEHTOB M YyuHTened. Ectb
HEeCKoJIbKO KypcoB mo xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — camplii aBTOPUTETHBIA B MHpPE XUMHUH
uH(OpPMAIIMOHHBIA HHTEPHET-pecypc (caiT miatHbii) . — URL: http://www.organic-chemistry.org/

37. Tloprain o opraHMYeCcKOil XMMUY Ha aHTIHKCKOM si3bike. — URL:  http://www.xumuk.ru

38. CaiirT 0 XHMMHHU: KIACCHUECKHE YYCOHWKH, CHPABOYHHKH, DHIUKJIIONEANU, TOUCK
OpraHMYeCKUX W HEOpPraHMYeCKHMX peakluil, cocTaBieHue ypaBHeHMH peakumid. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb

n

5 OILIEHKA
OBILIEOBPA3OBATEJIBHOM JUCIUATIJIMHBI

PE3YJIBTATOB OCBOEHUA

KoHTpoIb 1 OlICHKA pe3ylbTaToOB O0YUYEHUS OCYILECTBISIETCS IPENOaBaTeNIeM B Ipolecce
NPOBEICHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHMUS, & TAKKE BBITOJIHCHHS
0o0yyarolyUMuUCs HMHIAUBUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraThl 00yuyeHHs
OTIPENIeNIAIOT, YTO OOy4Yarolrecs JOJDKHBI 3HAaTh, IOHUMATh M JAEMOHCTPUPOBATH 110 3aBEPLICHUU

HN3YYCHUA TUCHUIIINHBI.

Jns popMupoBaHUs, KOHTPOJIS M OILCHKH PE3YJbTaTOB OCBOCHHS Y4EOHOHM MUCIUTUIMHEI
UCTIOJIB3YETCSl CUCTEMa OLEHOYHBIX MEPONPUSATHHA, MPEACTABIAIONMAs cO00M KOMIUIEKC Y4eOHBIX
MEpOIPUATHI, COTJIACOBAHHBIX C pe3yiIbTaTaMu 00y4eHus u chopMmynupoBaHHbIX ¢ yueTom OI'OC
COO (nmpenmetnslie pe3yapTaThl o qucuuminze) u @I'OC CIIO.

O0mas KoMneTeHI s, Pazgen/Tema THIl OLEeHOYHBIX MEPONIPUATHS
JIMYHOCTHBIE pPe3yJbTaThl
OK 01. Bseibupars croco6sr | Tema 1.1-1.2 Texkymmii KOHTPOJIb
PCHICHUA 3aaa4 Tema 2.1-2.2 — TCECTHUPOBAHUC
npoQecCHOHANBHOI Tema 3.1-3.3 —  YCTHBIW/TIMCEMEHHBIN/ PPOHTATBHBIN
JeSITeIbHOCTH MPUMEHUTENbHO K | Tema 4.1-4.3 orpoc
pasnMYHBIM KOHTEKCTaM; Tema 5.1 —  pelueHHe 3aza4
OK 02. Mcnonb3oBath Tema 6.1-6.2 — XHMHYECKHH TUKTAHT
COBPEMEHHBIE CPEACTBA IIOUCKA, Tema 7.1 _  3aaHHA Ha MCIIOIB30BAHUE
aHajiisa M HHTepripeTaiim Tema 8.1 XUMHYECKON CUMBOJIMKY U HA3BAHUU
HHGOpMALIH U Tema 9.1-9.5 COEIMHEHUH 110 HOMEHKJIAType
UH(POPMAIIMOHHBIE TEXHOIOTHH . COCTARIEHHE ypARHEHMUH
ZUISL BITIOTHEHNS 337181 T g —
MPOECCHOHATLHOR — TIPaKTUYECKHE 3a/IaHHS.
NeATENLHOCTH
OK 04, DphexTipmo — TIPaKTHKO-OPHUEHTUPOBAHHBIE
. TEOpPETUYECKHE 3aJaHUs
B3aMMO/IEIICTBOBATh U PabOTaTh
B KOJUIEKTHBE ¥ KOMaH/IE, B J'Ia60paT0pH?:}I pabora .
OK 07. ConelicTBOBaTh —  PCIICHHC KCHC-3a/TaHIH
COXPaHEHHUIO OKPYIKatOIIEH IIpomesxyTouHasi aTTecTalMs
Cpelibl, pecypcocOepeXeHuIo, — OKsaMCH
IPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMaTa, TPUHITUITHI
OepexKIIMBOro MPOU3BOJICTBA,
3¢ (heKTUBHO 1eHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIUX;
[1K 2.2. Ha3zHauaTh ¥ IPOBOUTH Tema 1.2
JIedeHNe HEOCIIOKHEHHBIX ocTphix | Tema 2.1, 2.2
3a0oneBanuii u (uim) coctosuuii, | Tema 3.1-3.3
XPOHUYECKHX 3a00JIeBaHMI U UX Tema 4.3
000oCTpeHuH, TpaBM, OTPABICHHMA Tema 5.1
I1K 4.4. Opranu3oBbIBaTh Cpeny, Tema 6.1-6.2
OTBEUYAIOUIYIO JCHCTBYOLIUM Tema 7.1
CaHWUTapPHBIM MTPaBUIIAM U Tema 8.1
HOpMaM. Tema 9.1-9.5
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