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1. OBILIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU

1.1. MecTo aUCHMIUVIMHBI B  CTPYKTYype OCHOBHOW  mnpodeccuoHaJbHOI
o0pa3oBaTe/IbHON NPOIrPaMMBbI

O6meoOpa3oBaTenbHas JUCHHUIUIMHA  «XHUMHS»  SBISETCA  O0s3aTENBHOM  YacThIO
00111e00pa30BaTeIbHOTO LUKJIa 00pa3zoBaTenbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC CIIO.

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHWMHS» H3ydaeTcs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IJIaHa OCHOBHOM NpogeccHoHalbHONW 00pa3oBaTeNbHON
nporpamMmsl B cootBeTcTBUU ¢ PI'OC 1o crienuaibHOCTH

1.2. Hean u miiaHupyemMbie pe3yibTaThl 0CBOEHUS TUCHMILIUHBI:

1.2.1. Heap ¥ 33291 JUCHHUILINHDBI

ens — popMupoBaHue y CTYACHTOB XHMHUYECKOW COCTABJISIONIECH €CTECTBEHHOHAYYHOU
KApTUHBI MHUpa KaK OCHOBBI IMPHUHATHUSL PEUICHUI B JKU3HEHHBIX W MPOU3BOJCTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cpeie.

3agaud JUCHUTLITUHBIL:

1) chopmupoBaTh NMOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKHX MPOIECCOB U
SIBJICHUNM B OKPYXKAIOIIEW Cpelxe, LEJIOCTHOM HAaydYHOM KapTHHBI MHUpPA, B3aUMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS TPOBOJUTH PACUYEThl MO XHUMHUYECKUM QopMyJIaM U YpaBHCHHIM
XUMHYECKMX  peaklUuid, TIJIaHUpOBaTh M  HMHTEPIPETUPOBATH  PE3yJabTaThl  XUMHUYECKHX
AKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKH MPOBEICHUS XUMUYECKUX HKCIEPUMEHTAIbHBIX UCCIIEIOBAaHUI C
coOII0/IeHHEeM IIPaBUJI 0€30MacHOr0 OOPAIIeHHUs C BELIECTBAMHU M JTJa00paTOPHBIM 000PyI0BaHHEM;

4) pa3BUTh YMEHHUS aHAJIU3HPOBATh, OIICHUBATH, MPOBEPATH HA JTOCTOBEPHOCTh U 0000IIAThH
UHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3uuHbIX HCTOUHUKOB,

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH TMOCIEICTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOIIECCOB;

6) chopMHpOBaTH TOHUMAHUE 3HAYUMOCTH JOCTH)KCHHN XUMUYECKON HAYKH U TEXHOJIOTUI
JUISL Pa3BUTHS COLMAIBHON U TIPOU3BOJCTBEHHOM cdep.

1.2.2. Tlmanupyembie pe3y/ibTaThl OCBOEHHMS 001e00pPa30BATEJbHON JMCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

OO0mme pe3yabTaThl.

JInyHOCTHBIE pPe3yJIbTaThI:

1) B cdepe TpakIaHCKOTO BOCIUTAHUS: OCO3HAHHMS  OOYYAIONIUMHUCS  CBOUX
KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEN, YBAXKEHUS K 3aKOHY U MIPaBOMOPSIIKY;

- MPpEACTaBJIICHHUA O COHHAJBHBIX HOPMax H IpaBUIaxX MCEKINYHOCTHBIX OTHOLIECHUN B
KOJUICKTHUBE;

— TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3AAHUU YUEOHBIX
IPOEKTOB, pEIIEHUU Yy4eOHBIX U IO3HABATENIbHBIX 33Jay, BBIMOJIHEHHUH XUMHUYECKHX
HKCIIEPUMEHTOB;

— CHOCOOHOCTH TOHMMATh WU TNPUHUMATh MOTHBBI, HaMEPEHHs], JIOTUKY U apryMEHTHI
JPYTUX MpU aHAJIU3€ PA3TUYHBIX BUJIOB YU€OHOH eATENbHOCTH;

2) B cthepe maTpUOTHUECKOTO BOCIUTAHUS: IEHHOCTHOTO OTHOLIEHHS] K UCTOPUYECKOMY U
Hay4YHOMY HACJEIUI0 OTE€YECTBEHHOW XUMUU;

— YBaXEHHS K MpOIecCy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JOCTH)KEHHS HAyKU €CTh pe3yidbTaT JUIMTEIbHBIX HaONI0IECHUH,
KPOMOTJIUBLIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TPpYy/Ja YYCHBIX U ITPAKTHKOB,

— WHTepeca M TO3HABaTeNbHbIX MOTHBOB B IIOJyYEHHU U TOCIEAYIOLIEM aHallu3e
nH(pOpMaLIMU O MEePeIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) B chepe MyXOBHO-HPABCTBEHHOTO BOCIIMTAHUWS: HPABCTBEHHOTO CO3HAHHUS, dTHYECKOTO
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MIOBE/ICHUS;

— CHOCOOHOCTH OIEHUBATh CHUTYallMH, CBA3aHHbIE C XUMUYECKHUMH SIBICHUAMU, U
IPUHMMATh OCO3HAaHHBIE PEIIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLI€HMBAaTh CBOE IOBEACHME M IOCTYNKH CBOMX TOBapHILEH C NO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) B cdepe dopmupoBaHUS KYJIbTYPHI 30POBbs: TMOHWMAHHS ILIEHHOCTEH 370pOBOTO U
Oe3omacHOro obOpasa JKHW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY
buznuecKoMy U ICUXUYECKOMY 3/I0POBBIO;

— cobmroseHust mpaBui 0€30MaCHOTO OOpAIEHUsI C BEIIECTBAaMHU B OBITY, TOBCETHEBHOM
JKU3HU U B TPYAOBOU J€ATEITbHOCTH;

— TIOHMMaHHUsl UEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

—  OCO3HAaHUs TMOCIEICTBUN W HETPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) B cdepe TpyIOBOro BOCHHUTAHUSA: KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
UCCIIEIOBATEICKON JEATENbHOCTH, OOIIECTBEHHO IMOJIE3HOW, TBOPYECKOW M JPYruX BHIAX
JeSATEIbHOCTH;

— YCTaHOBKM Ha AaKTUBHOE Yy4yacTHE B pEUICHUU NPaKTUYECKHX 3a/ay COIMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

— HHTepeca K MPaKTHUYEeCKOMY HM3y4YeHHIO mpodeccuil pa3InyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

—  YBaXKEHUs K TPYAY, JIOASAM TPpyJa U pe3yJbTaTaM TPYIOBOH AESATEIbHOCTH;

— TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpaeKTopuu oOpa3oBaHUS,
Oynymeil nmpodeccun U peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U NMOTPEOHOCTEN 00IIeCTBa;

6) B cepe IKOJOTHUECKOTO BOCIHUTAHUS: SKOJOTHYECKU IEJIeCO00pPa3HOr0 OTHOIICHUS K
IPUPOJIE, KAK HCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

— TIOHMMaHHUs  [JIOOANBbHOTO  XapakTepa  SKOJOTMYECKHX  IpoOsieM,  BIMSHHS
SKOHOMHYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHON CpPEIbL;

— OCO3HaHUS HEOOXOAMMOCTH HWCIONB30BAHUS JIOCTMIKEHUNH XHUMHMU JUIS pPELICHUs
BOIIPOCOB PallMOHAJIBLHOTO IPUPOAOIOIb30BaHNUS;

—  aKTUBHOI'O HENPUSTHUS ACHUCTBHM, MPUHOCSAIIMX BpPEI OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHMsI TMPOTHO3UPOBATH HEOJArONpPUATHBIE SKOJIOTMYECKHE TOCIEACTBUS MpeaANnpUHIUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

— HaJgu4us PA3BUTOrO SKOJOTMYECKOIO MBIINUICHHS, 3KOJOTMYECKOW KYyJIbTYpBI, ONbITA
JEATEIbHOCTH  SKOJIOTMYECKOW  HAINpaBIE€HHOCTH, YMEHHsS PYKOBOJCTBOBATbCS HMMHU B
MI03HABATEIbHOM, KOMMYHHKAaTUBHOM M COIMAJIBHON NMPAaKTHKE, CIOCOOHOCTH W YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(hoOouu;

7) B TOHMMaHUHM ILIEHHOCTHM HAYYHOTO TIO3HAaHUS: C(HOPMHPOBAHHOE MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHUKHY;

— TIOHMMaHUs crneuu(UKN XMMHHM KaK HAayKd, OCO3HaHHs €€ poiu B (HOpMHpOBaAHUHU
paIMoOHaIbHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOrO MPEACTABICHUS 00 OKpYXaroIlem
MUpE KaK O €IMHCTBE MPUPOJbI U YEIOBEKA, B IO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEN U pElIEHUN
po0JieM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

—  y0exIeHHOCTH B 0CO0OW 3HAYMMOCTH XMMHHU JJIsI COBPEMEHHOW IMBHIM3ALMH: B €€
T'YMaHHCTUYECKOH HAmpaBICHHOCTH M BaKHOW pOJIM B CO3JAaHMHM HOBOH 0a3bl MaTepuanbHOM
KYJIbTYpbI, PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA - CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBON U IKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIIeYCHUH
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTMYeCKd KOM(OPTHOH KU3HU KaXKIOTO YieHa oOIIecTBa;

—  €CTECTBEHHO-HAY4YHOH TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOAOB IIO3HaHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHHS IS



aHanu3a ¥ OOBACHEHUS SIBIICHUI OKPYKAIOIIEr0 MUpa M MPOUCXOAALINX B HEM U3MEHEHUH, YMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IIEJIbIO
MOJIYYCHHA NJOCTOBCPHBIX BBIBOIOB,

— CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHHS Ui pPEeLIeHHS
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYAlIHUAX,

— HHTepeca K MO3HAHMIO U UCCIIEIOBATENbCKOM AeITeIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IMOJIYYE€HHIO HOBBIX 3HaHUH MO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;

— wuWHTepeca K OCOOGHHOCTSM Tpylda B pasIuYHbIX cdepax mnpodeccHoHaATBLHOI
ACATCIIBHOCTH.

Ilo3HaBaTenbHbIe  yHUBepcajibHble  Yy4eOHble [IeCTBUS, KOMMYHHMKATHBHbIE
YHHBepCaJibHbIe Y4Yye0OHble [eiiCTBHS, PeryJsiTUBHbIEe YHHBepCcaJIbHble Yy4ueOHbIe JeiicTBHS,
COBMeCTHAsl 1eiTeJIbHOCTh

a) 0a30BbIe JIOTHYECKHE JCUCTBHUS KaK YacTh IO3HABATENIbHBIX YHHUBEPCAIBHBIX y4EOHBIX
NENCTBUI: caMOCTOSTeNbHO (OPMYIUPOBATh M AaKTyaJHU3UpOBaTh MPoOJEeMy, BCECTOPOHHE ee
paccMaTpuBaTh;

—  OINpeAensaTh LENu NeATeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPHUH UX JOCTHKEHUS,
COOTHOCHUTD Pe3yIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMH;

- HCIIOJIb30BATh IMPU OCBOCHUU 3HAaHUU MNPUEMBI JIOTUYCCKOI'O MBIIIJICHUS - BBLACIATH
XapaKTCPHBIC IMPU3HAKN HOHATUH )41 YCTaHaBJIMBATb ux B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIIME MOHATUS ISl OObSICHEHUS OTNIENbHBIX (PAKTOB U SBICHUIA;

— BbIOMpaTh OCHOBAaHUS W KPUTEPUHM s KiIacCH(UKALUU BEIIECTB M XHUMHYECKHX
pEeaKIuii;

- YCTaHABJIMBATb TPUYIHNHHO-CICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

— CTPOMUTH JIOTUYECKUE PpACCYKIACHHUS (MHIYKTHUBHBIEC, ACIYKTUBHBIE, 110 AHAJIOTHUM),
BBISABJIATE 3aKOHOMCPHOCTH W MTPOTUBOPCHUUA B pPACCMATPHUBACMBIX SBJICHHUAX, (bOpMy.HI/IpOBaTB
BBIBOJIbI U 3aKJIIOUEHHUS;

- MMPUMCHATH B ITPOLCCCE MO3HAHUA, UCITOJIL3YECMbIC B XUMHUH CUMBOJIMYCCKUC (3HaKOBBIC)
MOJIeNU, MPeoOpa30BBIBaTh MOJEIBHBIE MPEICTABICHHUS - XMMHUYECKHI 3HAK (CHMMBOJI) 3JI€MEHTa,
xumuueckas ¢GopMyna, ypaBHEHME XHUMHUYECKOM pEaKIUH - TpU peHIeHHH Yy4eOHBIX
IMMO3HABATCJIIbHBIX U MPAKTUYCCKUX 3ala4, NPUMCHATL HAa3BAHHLIC MOICIILHLBIC MPCACTABICHUA IJIA
BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

0) 0a3oBbIe HCCIENOBATEIbCKUE JACHCTBHS KaK 4acThb I103HABATEIbHBIX YHHBEPCAIBHBIX
yueOHBIX NIeHCTBUI: BJIAJETh OCHOBAMHU METOJOB HAyYHOTO IO3HAHHS BEIIECTB U XUMHUYECKHX
peaKLuii;

— ¢opMynupoBaTh LETW W 33JaYd HUCCIENOBAHMS, HCIOJIb30BaTh IOCTABIEHHBIE H
CaMOCTOSITENIbHO C(hOPMYITHpPOBAaHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI IS
(bopMHPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYXKJICHHIH;

— BJaJeTh HaBBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U MPOBEIEHUS YUYEHUYECKUX
JKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHS HaOMI0JaTh 3a XOJOM IpOIIecca, CaMOCTOSITENBHO
MPOTHO3WPOBATh €ro pe3yiabTaT, (OpMyITHpOBaTh OOOOIIEHHWS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUSA, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOETaHHON
pabore;

— TpuoOpeTaTh OMBIT YYEHWUYECKOW HCCIIENOBATEIbCKOM W TPOCKTHOM IesATEIHHOCTH,
MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IOMCKY METOJIOB pEIICHUS
MPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

B) yMeHHUs paboTaTh ¢ MHPOPMAIMEH KaK 4acTh MTO3HABATEIILHBIX YHHUBEPCATBHBIX YU4eOHBIX
JeHCTBUI: OPHEHTHPOBATHCA B pA3IMYHBIX HCTOYHMKAX HH(opManuu (Hay4dHO-TIOMYJISIpHAS
auTepaTypa XUMHUYECKOIO COJEp)KaHUs, CIpaBOouYHble mocobus, pecypcel HHTepHera),
aHaATU3UPOBaTh UH(POPMAIIMIO PA3IUYHBIX BUAOB M (POpPM MpeacTaBiIeHUs, KPUTUUYECKU OLEHHBAThH
€€ JIOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

—  (opmynupoBaTh 3anpockl M MPUMEHATh Pa3lWYHbIE METOABI NPH IMOHCKE U 0TOOpe



uHpopMaLru, HeOOXOIUMOM [T BBIMOJIHEHHS Y4eOHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

— TpuobpeTaTh OMBIT MCIOIb30BaHUSI WH(DOPMALIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHUI
U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

—  CaMOCTOSITEJIPHO BBIOMpaTh ONTHUMAIbHYIO (GOpMY TMpeACTaBICHUS WH(POpPMAIUN
(cxemsl, TpadUKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U APYTHE);

— HCIONBb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBAa INpH paboTe ¢ XUMHYECKOH
uHpOpMaLKeil: TPUMEHATh MEeXIpeAMeTHbIE ((PU3nYecKre U MaTeMaTU4eCKUe) 3HAKH U CHUMBOJIBI,
dbopmyIbl, a00peBUATYpPbI, HOMEHKJIATYPY;

—  HCIONB30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.

T') OBJIaJICHUE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMHU:

— 3aJaBaThb BOIIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl B XOA€ Juanora /Ui
JUCKYCCHH, BBICKa3bIBAaTh UJIeH, GOPMYIUPOBATH CBOU IMPEAJIOKEHUS OTHOCUTENIHBHO BBIMOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

—  BBICTYNATh C Mpe3eHTaIMell pe3yabTaTOB MO3HABATEIbLHOMN JESTENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPH BBIMOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOTHI MO HMCCIEIOBAHUIO CBOMCTB M3Yy4aeMBIX BEILECTB, pealu3aludl y4eOHOro
npoekta U (OpMyIHpOBaTh BBIBOJBI MO pe3yjbTaTaM IPOBEICHHBIX HCCIEIOBAaHUI MyTeM
COTJIACOBAHUS TIO3ULIUI B X0/ 00CYKICHUS U 0OMEHAa MHEHUSIMH.

YMEHHs O0IIEeHNS KaK YaCTh KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUIL:

1) OBJIaJICHUE YHUBEPCAIBHBIMU PETYISITHBHBIMU JCHCTBUSIMHU:

—  CaMOCTOSTENBHO IJIAaHUPOBATh U OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD,
ompenensis e€e LeNM MU 3aJa4d, KOHTPOJIMPOBaTh M 1O Mepe HEOoOXOAMMOCTH KOPPEKTHpPOBATH
npeyiaraeMblii alrOpUTM ACMCTBHIM TpU BBINOJHEHWH YYE€OHBIX M HCCIEIOBAaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN cOCO0 MX pEIIeHUS ¢ YYeTOM MOJy4YeHHsS HOBBIX 3HAHHH O
BEIIECTBaX U XUMHUYECKUX PEaKLUAX;

—  OCYILECTBJISATH CAaMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CcaMoOaHalu3a H
CaMOOLICHKHU.

O0s13aTeIbHBIMM TUCHUTIIMHAPHBIMH Pe3yJIbTATAMH CUNTATH:

IIpeaMeTHbIE pe3yabTAThl OCBOEHUS:

1) c(hOpMHUPOBAHHOCTH MIPEICTaBJICHHMN: 0 XUMHAYECKON COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHU B TIO3HAHUU SIBJICHUU TPUPOABI, B
(GOpMUPOBAHUM MBILIUIEHUS W KYJAbTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOH TIpaMOTHOCTH,
HEOOXOAMMOM Uil PEeLICHUs MPaKTHYECKUX 337ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cperie;

2) BIajgeHHE CHCTEMOW XWMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraromiue
MOHATUS (XUMHUYECKHH DJIEMEHT, aTOM, JJIGKTpOHHAas 000JI0YKa aToma, S-, p-, d-DJIeKTpOHHBIE
opOUTaNM aToOMOB, MOH, MOJIEKYJIA, BAJIGHTHOCTh, dJIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIICHUS,
XUMHYECKasi CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA 00beM, YIJIEPOJHBIM  CKenerT,
(GyHKIIMOHATBHAS TPYIIa, PaJAWKaN, HU30MEpHs, H30MEpPbl, TOMOJOTHYECKHH pSll, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA- U a30TCOAEpKAIIUE COCTUHEHHS, OMOOTUYECKH aKTHUBHBIE BEIECTBA
(yrieBozpsl, XHUpbL, O€IKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC
COCMHEHUS, KpUCTAIJIMYECKasi pelleTKa, TUIMBl XUMHYECKHX peakuuid (OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE, JK30- M DJHIOTEPMHUYECKHE, pEaKUUd HOHHOro oOMeHa), pacTBOp,
AEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOJUTHUECKAs AUCCOLUAINS, OKUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW peakluu, XUMHYECKOe paBHOBECHE), TEOpPUHM M 3aKOHBI (Teopus
XUMHYECKOIO CTPOEHHUsl OopraHuyeckux BemecTB A.M. byriepoBa, Teopus 31EKTPOIUTHYECKON
auccormanuu, nepuoaudeckuii  3akon  JI.MI. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHH, (DAKTOJIOTMYECKHE CBEICHUS O CBOMCTBax,
cocTaBe, MOJIyYeHNUU U 0€30MacCHOM HCIOJIb30BAHNN BAKHEHIINX HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECKOH IS TETbHOCTH YEIIOBEKa,

3) chopMUPOBAaHHOCTb YMEHHMH BBISBISATH XapaKTepHble MPHU3HAKK UM B3aUMOCBS3b
W3YYCHHBIX TIOHSTUN, MPUMEHSATH COOTBETCTBYIONINE MOHATHS MIPH OMHCAHUH CTPOCHHS U CBOWMCTB
HEOPraHMYECKUX W OpPraHWYecKUX BEHIECTB U UX MPEBpAllleHUl; BBIABIATH B3aUMOCBS3b
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XUMHUYECKHX 3HAHUH C TIOHATHAMHU U MPEICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

4) chopMHPOBAHHOCTb YMEHHUI MCIIOJIb30BaTh HAaUMEHOBAHUS XUMHUYECKUX COEIUHEHUIN
MEXIYHapOAHOIO COI03a TEOPETHMYECKOM W MPUKIAAHOM XUMHM U TPUBUAIbBHBIE HA3BAHMS
BO)XHEHIINX BELIECTB (3TUJICH, alleTUIIEH, INIMLEPUH, (peHo1, popMabaerul], yKkCycHas KUCIoTa,

[VIMLMH, YrapHbIM ra3, yriaekuciblii ra3, aMMMaK, ranieHas U3BeCThb, HETalleHas W3BECTb,
NUTHbEBAs COJA M JPYIHX), COCTaBIATH (POPMYJIbI HEOPraHWYECKMX U OPraHUYECKUX BEIECTB,
YPaBHEHHSI XUMHUECKUX PEAKIUNA, OOBSICHATh UX CMBICIT; TOATBEPKAATh XapaKTepHbIe XUMUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMM M 3allUCSIMM YPAaBHEHUN XUMHUYECKUX
peaKLuii;

5)  cpopMHMpPOBAHHOCTP  yMEHHMIl  YCTaHaBIMBAaTh  IPHHAUIEKHOCTb  HU3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEILECTB K ONPENEICHHBIM KjaccaM M IpylaM COEIUHEHMI,
XapakTepu3oBaTh MX COCTAB U BAaXKHEWIME CBONCTBA; ONpPENENATh BHIbl XUMHMUYECKHX CBSA3EH
(KoBaJIeHTHas1, NOHHAsI, METAJIIMYECKAsl, BOJLOPOAHAs), TUIIBI KPUCTAJUINYECKUX PEIIETOK BEILECTB;
KJIaccu(puIUpoBaTh XMMUYECKUE PEAKLIUY;

6) BiazieHUE OCHOBHBIMM METOJIaMU HAy4YHOT'O IO3HAHUS BEUIECTB U XMMHUYECKUX SIBJICHUU
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHHE ),

7) chOpMUPOBAHHOCTh YMEHHMH MPOBOAMTH pacyeThl IO XHWMHYECKUM (opMmynam u
YPaBHEHMSIM XUMHUYECKUX PEaKIHUi ¢ UCHOJIb30BaHUEM (U3NYECKUX BEJIWYMH, XapaKTepU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIMYECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS JUIsl IPUHATHUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chOopMHPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBINOJHATh XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB NPU HArpeBaHUM, IOJIyYEHUE JTHUJIEHA U W3YYEHUE €ro
CBOWCTB, KayeCTBEHHbIC PEAKIMM HA albJETHIbl, KpaxMmaj, YKCYCHYI KHCIOTY; A€HaTypauus
OENKOB TNPH HArpeBaHUM, I[BETHHIC PEAaKIMH OENIKOB; MPOBOJUTH PEAaKIMM HOHHOrO OOMeHa,
OIpeNeNATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU HA Cylb(at-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTHOH aMMOHUS; peEIlaTh JKCIEpUMEHTAJIbHbIE 3ajaud 1o Temam "Meramisl" u
"Hemeranmisl'") B COOTBETCTBUH

Ocoboe 3HaueHe JUCUUIUIMHA UMeeT pu GpopmupoBanuu u passurun OK.01, 02, 04, 07,
IK 1.1



Ta6mmma 1 — [Inanupyemsle pe3ynbTaThl OCBOSHHUS 00111€00pa30BaTEIHbHOM TUCIIUILIMHBI

Koa n
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHIIii

Ilnanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIHHBI

Oo01mmue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI pelIeHuUs
3aa4
npodhecCHOHABLHOM
JeSITeTbHOCTH
MMPUMCHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:
- TOTOBHOCTH K TPYyAYy, OCO3HAaHWE LEHHOCTH
MacTepcTBa, TpyAoooue;

- TOTOBHOCTh K aKTUBHOH JESTEIbHOCTH
TEXHOJIOTHYECKOHU Hu COIMaAIbHOMI
HaINpaBJIEHHOCTH, CHOCOOHOCTh
MHHUIIUHPOBATb, IUTAHUPOBATh "
CaMOCTOSITENIEHO BBITIOJHSATH TaKyIo
JIeATEIIHOCTD;

- UHTEpEC K  pa3iIu4HbIM cdepam

npodeCCHOHAIBHON JeATETHHOCTH,
OBiageHne yYHHBeEpPCAIbHBIMM Yy4eOHBIMHU
NMO3HABATEJILHBLIMM JA€iCTBUSIMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBHS:

- camocrosTeapbHO  (opMymupoBaTh U
aKTyaJIu3upoOBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCeCTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBAHHS JIJIsi CPaBHEHMS, KJIaCCU(PUKAIIMKA U
00001IEeHHS;

- OmpenensaTh IEeIu ACSTEIbHOCTH, 3a7aBaTh
napameTpbl U KpUTEPUHU UX TOCTHIKCHUS;

- BBISIBJIATh 3aKOHOMEPHOCTU M MPOTUBOPEUUS
B pacCCMaTPUBAEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJISM,
OIICHUBATh PUCKHU MOCJIEACTBUH JACSITEIbHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIUICHHE TPHU
pEIICHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

- BJIAJIETH HaBBIKAMA yueOHO-
HUCCIIEN0BATEILCKOMN u MPOEKTHOM

- BIIQJETh CHCTEMOM XHMHMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIME
NOHSTUS (XUMUYECKUH DJIEMEHT, aToM, JJIEKTpOHHas o00oio4yka aroma, s-, p-, d-
3JIEKTPOHHBIE opburtamu aTOMOB, VOH, MOJIEKYJIa, BAJIEHTHOCTB,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHHS, XMMHYECKasi CBSI3b, MOJb, MOJIIpHas
Macca, MOJISIpHBI 00BEeM, YIrJepoIHbIH cKeneT, (yHKIMOHaJbHas TPYINa, paaukall,
M30MEpHsl, U30MEPhl, TOMOJOTUYECKUN PsiZl, TOMOJIOTH, YTIE€BOAOPOJAbI, KHUCIOPOI- U
a30TcoJeprKallie COeAMHEHHs, OMOJIOTMYeCKH aKTHUBHBIE BellecTBa (YIJIEBOIbI, KUPHI,
0enKu), MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS,
KpUCTAJZTMYECKasi ~ pelleTKa, THUIbl  XUMHUYECKMX  peakiuil  (OKUCIHUTEIbHO-
BOCCTAaHOBUTEIIbHBIC, 9K30- M DHJIOTEPMUUYECKHE, PEaKIlMi HOHHOrO oOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEJJEKTPOJIUTHI, DJIEKTPOJMTHYECKAss JIUCCOLMUALNS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMMUYECKON pEeaKIUU, XMMHUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOPHS XMMHYECKOTO CTPOEHUsS OpraHudeckux BemiecTB A.M. Byrneposa,
TEOpHs IEKTPOIUTUYECKON AuccolManuy, nepuoaudeckuid 3akoH [[.M. Menneneesa,
3aKOH COXpaHEHHWS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHMHUH,
(akToJIOrMUECKHEe CBEAEHUS O CBOMCTBAaX, COCTaBe, IOJY4eHUH U Oe30macHOM
UCIIOJIb30BAaHUN BAKHEHIIMX HEOPraHMYECKMX M OpPraHMYECKHUX BEIIECTB B OBITY M
MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- YMETh BBIABIIATh XapaKTE€pHblE IPU3HAKA W B3aUMOCBS3b HM3YYECHHBIX IOHSTHIA,
NPUMEHSATh COOTBETCTBYIOLIME TMIOHATUS TPU OINUCAHUM CTPOEHUST U CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB U UX MPEBPALICHUN; BBISBIATh B3aUMOCBS3b
XUMUYECKUX 3HAHUW C MOHATUSAMHU M MPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh WCIOJb30BATh HAUMEHOBAaHUS XHMHYECKUX COEIMHEHHI MEXIYyHapOJIHOIO
COI03a TEOPETUYECKOW M MPUKIAJHOW XUMUHU W TPUBUAJIBHBIC HA3BAHMS Ba)KHEWUILIHNX
BEIECTB (ATWJICH, AlleTHJICH, TJUIEpuH, (HeHosa, GopManbaeruj, YKCyCHas KHCIIOTa,
[JIMIMH, YTapHbINA ra3, yriaeKUCIblil ra3, aMMHaK, ralleHasl U3BECTh, HEralleHasi U3BECTh,
NUThEBAsl COJA M JPYTUX), COCTaBIATH (OPMYJIbI HEOPraHUYECKMX W OpPraHMYECKUX
BEIIECTB, YPABHEHHS XUMHUYECKUX PEaKIHid, OOBSCHATH WX CMBICT; MOJITBEPKIATh
XapakTepHble XUMHUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU U
3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN;

- YMETh YCTAHABJIMBATh IIPUHAJJIEKHOCTh N3YYEHHBIX HEOPTaHNYECKNX U OPTaHNYECKUX




JIeITEIbHOCTH, HaBLIKaMHU
mpo0Jem;

- BBISIBIISITH TPUYUHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3MPOBaTh 33J1a4y, BEIJIBUTATh TUIIOTE3Y
€e peleHus, HaXOOUTh AapPryMEHTHl s
JIOKa3aTeNIbCTBA CBOUX YTBEPIKICHHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- QaHAJIM3MPOBATh TMOJYYCHHBIC B X0JI¢ PEIICHUS
3a/1ay¥l Pe3yNIbTaThl, KPUTUIECKH OIEHUBAThH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

- YMETh MEPEHOCUTH 3HAHUA B
MO3HABATCIIBHYI0 M TPAKTHYECKYIO 00J1acTh
JKU3HEICITENbHOCTH;

- yMeTh HWHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

paspeleHus

- BBIJIBUT'aTh HOBBIC nacu, npeajaratb
OPUTHHAJIBHLIC TOAXOAbI U PCHICHUS
- CIIOCOOHOCTH nux HCITIOJIb30BaHUA B

IIO3HABATEJILHON U COLMAIbHOW IPAKTUKE

BEIIECTB K OMpEJCIICHHBIM KJaccaM M TPYIIaM COCIWHEHUH, XapaKTepU30BaTh HX
COCTaB U Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUIbI XUMUYECKUX CBsi3el (KOBaJCHTHAas,
MOHHAS, METAJTMYecKasi, BOJAOPOJHAs), THUIBl KPUCTALIMYECKHX PEHIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- copMUpPOBATH MPEICTABICHUS: O MATEPHAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUI MPUPOJBI; O MecTeé U 3HAYEHUM XHMHH B CHCTEME
€CTECTBCHHBIX HAYK U €€ POJH B OOECIICUCHUU YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA: B
pemnieHur MpoOJIeM HSKOJOTHUUECKOW, SHEPreTHUYEeCKOM M THUIIEBOM OE30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, CO3JJaHUHM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHUKOB JHEPTUU, B
o0ecrevYeHny paloHAILHOTO MIPUPOIONONB30BaHuUs, B (DOPMHUPOBAHIH MUPOBO33PEHUS
U oOuIeil KyJnpTyphl YelIOBeKa, a TakKe HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOLICHHS K
CBOEMY 3JI0POBBIO U IIPUPOTHON Cpeae;

- BJaJeTh CHUCTEMOW XHMMHYECKUMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJATarollue
TOHSITHS (JIOTIOJTHUTENBHO K CUCTEME MOHATUN 0a30BOTO YPOBHs) - U30TOIBI, OCHOBHOE
1 BO30Y)KJIEHHOE COCTOSIHME aToMa, TMOPHAM3AIs aTOMHBIX OpOWTANel, XUuMUYeCKas
cBa3b ("o" m "m", KpaTHbBIE CBSI3M), MOJISIpHAs KOHLEHTpAIHs, CTPYKTypHas (Gopmyia,
uzoMepus (CTpyKTypHasi, TeoMeTpuyeckas (LMC-TPaHC-U30MEPHUS), TUIBI XUMHUYECKUX
peakiuii (roMo- U reTeporeHHble, o0paTuMble U HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIE,
TUCIIEPCHBIE CUCTEMbI), KPUCTAIJIOTUAPATHI, CTENEHb AMCCOLMAINM, JIIEKTPOJIU3,
KPEKUHT, pPU(OPMHHT);TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTHU, MHPOBO33PECHUYCCKUE
3HaHUS, JieXkalllie B OCHOBE MOHUMAaHHUS NMPUYUHHOCTH UM CHUCTEMHOCTH XHUMHYECKHX
SIBJICHUW, COBPEMEHHBIC TMPEJICTABICHHUS O CTPOCHHHM BEIIeCTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM U HAJMOJEKYJISPHOM YypPOBHSX; TMPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEeaKIui, TePMOJUHAMUYECKHX M KUHETUYECKHX 3aKOHOMEPHOCTAX HX
INPOTEKaHUs, O XUMHUYECKOM DPaBHOBECHM, JUCIEPCHBIX CUCTeMaX, (haKTOJIOrMYecKue
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYEHUHU U 0€30MIaCHOM HCIIOJIb30BAHUH BAYKHEHTIIHX
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NeATeIbHOCTH
YelioBeKa; OOIUX HAYYHBIX MPUHIUIAX XUMHYECKOTO MPOM3BOJCTBA (HA MpHUMEpe
MPOU3BOICTBA CEPHOU KHCIIOTHI, aMMHAKa, METAHOJIa, TTepepaboTKu HEPTH);,

- YMETh MPOBOJUTH PACUeThl IO XHUMHYECKUM (OpMyJiaM M YPABHCHUSM XHUMHYECKUX
peaKIuii ¢ UCIoJIb30BaHWEM (PU3NUYECKHX BENIWYWH (Macchl, 00beMa ra30B, KOJIUYECTBA
BEIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: PacueThl IO
HaXOXXJICHUI0O XUMHYECKOW (hOpMYIIbl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJINYeCcTBa
BEIIIECTBA) MPOYKTA PEAKINH, €CIIU OJHO U3 MCXOHBIX BEIIECTB JAHO B BUJIE pPacTBOpa
C OIpPECIICHHOW MacCOBOM [0JIEM PacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT mpuUMecH); pacueThl MAacCOBOM MIM 0OBEMHOM IO BBIXOJIA MPOYKTa PEAKIIUH;
pacyeTsl TerIoBoro 3 dekTa peakiuii, 00beMHBIX OTHOIIICHHA Tra30B;
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- YMETb BBIBIIATH XapaKTE€pHblEe MPU3HAKA W B3aUMOCBSI3b HM3YUYECHHBIX MOHSTHI,
INPUMEHATh COOTBETCTBYIOIIME IIOHATHS TNPHU OIMCAHUM CTPOEHUS U CBOWCTB
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB U UX MPEBPALICHUN; BBISBISATH B3aUMOCBS3b
XUMHUYECKHX 3HAHUN C MOHATUSAMHU U NPEICTaBICHUSIMH JIPYTHX MPEAMETOB Juis Ooee
OCO3HAHHOTO MOHUMAHUS W OOBSCHEHUS CYIIHOCTH MAaTEpPHAIBLHOTO €IUHCTBA MHPA;
UCIIOJIb30BAaTh CHUCTEMHBIE XMMHYECKHE 3HAHUS A1 OOBACHEHUS W MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOLUX €CTECTBEHHOHAYYHYIO TPUPOY;

- YMETh WCIOJb30BATh HAUMEHOBAaHUS XHMHUYECKUX COEIMHEHHI MEXIYHapOIHOIO
COI03a TEOPETUYECKOM W TMPUKIATHON XMMHU U TPUBUAJIBHBIE Ha3BaHHUS BEILECTB,
OTHOCSIIIUXCS K M3YYEHHBIM KJIACCAM OPTaHMYECKUX M HEOPraHMYECKUX COETUHEHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJISi COCTaBJICHUS (POPMYJ HEOPraHMYECKUX
BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX)
dbopMyNl OpraHMYecKUX BEIIECTB; COCTABISATH YPaBHEHUS XUMHUYECKHX pEaKIHi U
pPacKpbIBaTh UX CYIIHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOrO OajaHca 3THX peaklUid; peaklnii MOHHOTO OOMEeHa IyTeM
COCTaBJICHHS] UX TOJHBIX M COKpPAICHHBIX MOHHBIX YpaBHEHUW; peakuuid TUIpoJu3a,
peaxkuuii

KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpe THIPOKCOKOMIUICKCOB IIMHKA W AaTIOMUHUSA);
MOATBEPKJATh XAPAKTEPHbIE XWMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMH U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUN;

- YMETh KJacCU(PUIMPOBATH HEOPTAHUUECKHUE U OPraHMYECKHE BEIeCTBA U XUMUYECKUE
peaKiuu, CaMOCTOSTENHLHO BBIOMPATh OCHOBAaHUS M KPUTEPUH IS KJIacCHU(UKAIMU
U3Y4aeMbIX XMMHUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTaB M Ba)KHEWIIINE CBOMCTBA
BEILIECTB, MPUHAIISKAIIMX K OINPEACICHHBIM KjaccaM U TpynmnaM COEIUHEHUU
(mpocTble BemiecTBa, OKCHIbI, THAPOKCUIBI, COJHU; YIJIEBOAOPOMbI, MPOCTbIE 3UPHI,
CIUPTHI, (PEHOIIBI, ANTbJIETUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOXKHBIE d(DUPBIL, KUPHI,
YIJI€BOJIbI, aMUHBI, aMUHOKHCIIOTBI, O€JIKH); MPUMEHSTh 3HAHHUS O COCTaBE U CBOMCTBAX
BEILECTB JUIsl SKCIEPUMEHTAIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN
NPOTEKAaHUsl XUMHUYECKMX PpEaKIUuid M M[POTHO3MPOBAHHS  BO3MOXKHOCTEH  HX
OCYIIECTBIICHUS,

- YMETh NOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUN OT KPaTHOCTHU U THUIIa KOBaJIeHTHOH cBs3H ("'c"
u "m'"), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIII aTOMOB B MOJIEKYyJiaX; a TaKXe OT
0COOEHHOCTEH peanu3aniy pa3IudYHbIX MEXaHU3MOB NPOTEKAHUS pPEeaKLIUii;

- yYMeTb XapakTepU30BaTh JJEKTPOHHOE CTPOCHHE AaToMOB (B OCHOBHOM H
BO30Y)KICHHOM COCTOSSHMM) M HWOHOB XHMHYECKUX OJJIEeMEHTOB 1 - 4 mepuonoB
Ilepuonnueckont cucremsl JI.1. MeHeneeBa n Mx BaJ€HTHbIE BO3MOKHOCTH, UCIIOJIb3YS
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nousatus "s", "p", "d-anekrpoHHbIe" OpOMTANIHM, YHEPrETHUECKUE YPOBHHU; OOBSCHATH
3aKOHOMEPHOCTH H3MEHEHHsS] CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH
COEAMHEHUH 10 MepHOoAaM U TPYIIIaM;

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCTBa MOUCKA,
aHaynM3a u
WUHTEPIIPETAUN
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 32/1a4
npodeccCuoHaIbHON
NESITEIIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN NMPaKTHKH,
OCHOBaHHOTO Ha JIAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLIEHCTBOBAHUE SI3bIKOBOM U
YUTATEIbCKOM KYIbTYphl KaK CPEJCTBa
B3aUMOJICHCTBUS MEXY JIIOIbMU U TTO3HAHUS
MUDA;

- OCO3HAHME LIECHHOCTH Hay4YHOU 1€ATENbHOCTH,
TOTOBHOCTb OCYHIECTBIISAATh IPOEKTHYIO U
UCCJIEIOBATEIbCKYIO AESITENILHOCTD
WHAUBUAYAJIBHO U B TPYIIIE;

OBiageHne yHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMH/ICHCTBUSIMU:

B) padorta ¢ nHdopmManmei:

- BJIaZIETh HaBbIKAMHU MOJTy4yeHUs HH(GOpMaLuu
U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISATh MOUCK,
aHaJu3, CUCTEMATU3ALUIO U HHTEPIIPETALHIO
nH(pOpMaIK pa3TuIHBIX BUIOB U (GOPM
IpeJICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX (popMarax ¢
y4eTOM Ha3HaueHus: HH(GOpMaIuu U LeJIeBOM
ayJIUTOPUH, BBIOUPAs ONTHMATBEHYIO POpMY
MPEJICTaBICHUS U BU3YyaIH3al1H;

- OIICHUBATH JIOCTOBEPHOCTH, ISTUTUMHOCTD
uH(pOpMalK, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-3TUYECKHUM HOpMaM;

- HCTIOJIb30BaTh CPEICTBA MH()OPMALIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT (IIpEeBpaIleHUS
OpPTaHMYECKUX BEIIECTB NP HArPEBaHUH, TIOTyYECHUE ITUIICHA U U3YYCHUE €TI0 CBOMCTB,
KayeCTBEHHbIE PEaKIMH Ha albJIeTH/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus
OENKOB MPH HArPEBaHUHU, IIBETHBIC PEAKIINH OEIKOB; MPOBOIUTEH PEAKIIMH HOHHOTO
oOMeHa, onpeeNsTh CpeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINH Ha CyIb(dar-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHS;, PEIIAaTh YKCIIEPHUMEHTAIbHBIC
3amauu o TeMam "Metamiel" u "HeMeTamisl") B COOTBETCTBHUM C MPABHJIAMHA TEXHUKH
0€30MaCHOCTH IPU OOPALIEHNH C BELIECTBAMH U J1a00paTOpPHBIM 000pyI0BaHUEM;
MPEJICTaBIIATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
- YMETh aHAJIM3UPOBATh XUMUYECKYIO0 HH(OPMAIINIO, TOITYy4aeMyI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanmu, ceth IHTepHET U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TTO3HAHMSI BEILIECTB U XUMUYECKUX SBJICHUHN
(mabmroneHue, M3MEpEHNe, SKCIIEPUMEHT, MOJICTTHPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUUECKUM (OpPMYJIaM U YpaBHEHUAM XUMHUYECKHUX
peaKkuuii ¢ UCTONb30BaHUEM (PHU3UUECKHIX BEIHYUH, XapaKTEPU3YIOIIUX BEIIESCTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJIMUYECTBA
BEIIECTBA; MCIIOJIH30BATh CUCTEMHBIC XUMHUECKUE 3HAHUS JUIS IPUHSTHSI PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

- YMETh CAaMOCTOSITETILHO IJIAHUPOBATH M MPOBOJUTH XUMUYECKUH IKCTIEPUMEHT
(mony4yeHue U U3y4eHHe CBOMCTB HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB,
KauyeCTBEHHBIE PEAKIIHH YTIEBOJIOPOIOB PA3IMUHBIX KIIACCOB U KHCIOPOICOACPIKALITUX
OpPraHMYECKUX BEIIECTB, PEeLICHHE SKCIIEPUMEHTANIBHBIX 33]1a4 110 paclo3HABAaHUIO
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB) C COOIIOIEHUEM MPaBUil O€30MacHOTO
oOpalIeHus ¢ BelecTBaMu U 1ab0paTOPHBIM 000pyI0BaHHEM, (POPMYINPOBATH LIEITH
UCCJIEIOBAHMUSI, IPEIOCTABIIATH B PA3IMUHON (popMe pe3ynbTaThl SKCIIEPUMEHTA,
AHATM3UPOBATH M OIIEHUBATh UX JOCTOBEPHOCTD;

- YMETh OCYILECTBIIATH LIeJICHANPaBICHHBIA MONCK XUMUYECKOH HH(OPMALIUU B
Pa3TUYHBIX UCTOYHUKAX (HaydyHas U ydeOHO-HAYyIHAs TUTEPATypa, CPEACTBA MACCOBOM
uH(popMaluu, cetb IHTEepHET U Apyrue), KpUTHUECKH aHAJIU3UPOBATh XUMUYECKYIO
uH(popMaIrio, IepepadbaThiBaTh €€ U UCTIOJIL30BaTh B COOTBETCTBHUH C MTOCTABICHHOM
y4aeOHOH 3a/1auei;

- BJAJETh CUCTEMOM 3HAHUW O METOJaX HAYYHOr'O ITO3HAHUS SIBJICHUI IPUPOLBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX U YMEHUSIMH IPUMEHSTh 3TU 3HaHUS IPU

12




OpraHU3aIMOHHBIX 3a/1a4 C COOII0CHUEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M THYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

- BIIJICTh HABBIKAMH PACIIO3HABAHHMSI U 3AIIUTHI
uHpopManuu, UHHOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH;

AKCIIEPUMEHTATFHOM MCCIICIOBAaHUH BEIIECTB U JIJIs1 OOBSICHEHHS] XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B IPUPOJE MPAKTUICCKOM NS TEIPHOCTH YEJIOBEKa M B TIOBCEHEBHOM
JKU3HU;

OK 04.

D¢ dexkTuBHO
B3aMMO/ICUCTBOBATH
U paboTaTh B
KOJUIEKTUBE U
KOMaHjie

- TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO;
-OBJIJICHHE HABBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JeSATEeIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMU 1eHCTBUAMM:

0) coBMeCcTHAsI IeITeJIbHOCTD:

- IOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA
KOMAaHJTHOW ¥ MHANBUIYaJIbHON PabOTHI;

- IPUHUMATH 1IEJIM COBMECTHOMU JEATEIHHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH IEUCTBUS
0 €€ JIOCTHUKEHUIO: COCTABIIATH IJIaH
JIEUCTBUM, pacpeIeNATh POJIU C YYETOM
MHEHUH YJaCTHUKOB 00CYXIaTh PEe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBIMOTHITH paboOTy B
YCIIOBHSIX pPE€ajIbHOTO, BUPTYaJIbHOIO
MKOMOMHHMPOBAHHOT'O B3aUMOJICICTBHS;

- OCYLIECTBJISITh TO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLIUSX,
MPOSIBIISITH TBOPYECTBO U BOOOpaXKEeHHE, OBITh
WHULHAATABHBIM

OBJajieHHe YHUBEPCAJTbHBIMU
PeryJsiTUBHbIMHU AeHCTBUAMM:

r) NIpUHSATHE ce0sl U APYTUX JIOJei:

- IPUHUMAaTh MOTHBBI U apPTYMEHTHI APYTHUX
JIOJIEH IIPU aHAJIU3€ PE3YJILTATOB
JIESATEIbHOCTH;

- YMETb IUIaHUPOBATh U BBITOIHATh XUMHUYECKUH SKCIIEPUMEHT (TIpEBPALLCHHUS
OpraHMYECKUX BEIIECTB MPHU HarpeBaHUU, IOTyYEHHUE ITUIICHA U U3YUYEHHE €r0 CBOMCTB,
Ka4eCTBEHHBIE PEaKIMH Ha allbJACTH/IbI, KpaXMall, YKCYCHYIO KUCIIOTY; I€HATypaIus
0eNIKOB P HarpeBaHUHU, IIBETHBIE PEAKIIMH OEIKOB; MPOBOIUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeNeNATh CPpeay BOAHBIX PACTBOPOB, KaUeCTBEHHBIE pEeaKIuH Ha Cylbdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHS;, PEIIaTh IKCIIEPUMEHTaIbHbIE
3azauynno temam "Metamisl" u "Hemeramibl") B COOTBETCTBUM C NIPaBUIIAMH TEXHUKHU
0€301acHOCTH MPU OOPAIIEHNH C BEIIECTBAMH U JTAOOPATOPHBIM 000PYyI0BaHUEM;
NPECTaBIATh Pe3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (popMe 3amicu ypaBHEHUI
COOTBETCTBYIOIIUX peakluil U GOpMyIuPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
-YMETb CaMOCTOSATENBHO IJIAHUPOBATH M MTPOBOAUTH XUMHUECKUH IKCIIEPUMEHT
(mony4yeHue U U3y4eHHe CBOMCTB HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB,
Ka4eCTBEHHBIE PEaKIUH YIIEBOJOPOIOB PA3IUYHBIX KIACCOB U KUCIOPOACOIEPKAIIUX
OpPraHMYECKUX BEIIECTB, PEeLICHHE SKCIIEPUMEHTANIBHBIX 33]1a4 110 paclo3HABAHUIO
HEOPraHMYECKUX U OPraHMUECKUX BEIIECTB) C COOIIOICHIEM MPAaBUI O€3011acHOT0
oOpalreHus ¢ BeeCTBAMH U J1Ja00paTOPHBIM 000pyI0BaHrEM, (HOPMYIUPOBATH 1IETH
UCCIIEIOBaHMS, IPEIOCTABIIAT B pa3IMYHON (OopMe pe3yIbTaThl IKCIIEPUMEHTA,
aQHAJIM3UPOBATH U OL[EHUBATh UX JOCTOBEPHOCTD;
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- IIPU3HABATH CBOE IIPABO U IIPaBO APYIUX
JIFOJIeH Ha OIIHUOKU;

- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MU C
TIO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYyKaromeun
cpenpl,
pecypcocOepekeHn
10, IPUMECHSTh
3HaHUA 00
U3MEHEHUHU
KJIUMaTa, MPUHIIUIIBI
OepexIIMBOTO
IIPOU3BO/ICTBA,

3P PEeKTUBHO
JIECTBOBATE
BUPE3BbIYANHBIX
CUTYaIUAX

B 00.1acTH 3K0/10rH4€CKOTr0 BOCIIUTAHMS

- chopMHPOBAHHOCTD IKOJIOTUYECKOM
KYJIbTYpbl, IOHUMAHHUE BIUSHUS COLIMAIBHO-
SKOHOMHYECKHX ITPOLIECCOB HA COCTOSIHUE
MPUPOTHON U COLUATIBHOM CpeJibl, 0CO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX
npobiuewm;

- TUTAHUPOBAHKE U OCYIIECTBICHUE JICHCTBUM B
OKpPY’KaIoIleH cpezic Ha OCHOBE 3HaHUS LeNei
YCTOWUYMBOTO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HETPUATHUE IECUCTBUM, IPUHOCIIINX
BpEIl OKPYKAIOIIEH Cpeie;

- YMEHHUE MPOTHO3UPOBATH HEOIATONIPHUATHBIE
3KOJIOTUYECKHE MOCIEACTBUS
MPEAIPUHUMAEMBIX JIEUCTBHIM, NIPENOTBPAILATh
UX;

- pacuIupeHue OmbITa ACSITEIHbHOCTH
3KOJIOTUYECKON HAIPaBJIEHHOCTH;

- OBJIQ/ICHUE HAaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIIbHOM
JIeSATEeIbHOCTH;

- chopMHpOBATH MPECTABICHUS: O XUMUIECKOM COCTABIISIONIEH €CTeCTBeHHOHAYIHON
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUM MPUPOABI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOMMON
JUISL pEIIeHUs TPAKTUUECKUX 3a/1a4 U YKOJIOTUYECKH 00OCHOBAaHHOTO OTHOLICHHUS K
CBOEMY 3[I0POBBIO U IIPUPOJIHOM CpENE;

- YMEeTbh COOTIOAATh MPaBUIIA SKOJIOTHUECKH IIeJIeCO00pa3HOTO MOBEICHHS B OBITY U
TPYJIOBOM JESITEIIbHOCTHU B LIESIX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYXKaIOIIen
IPUPOIHON Cpesibl; YYUTHIBATH OMTACHOCTH BO3/AEUCTBUS Ha )KUBbIE OPTaHU3MBbI
ONpeJIeTICHHBIX BEIIECTB, TOHUMAasl CMBICII ITOKa3aTess MpeIebHON JOIMYCTUMOM
KOHIIEHTpAIUY;

- YME€Tb NMPOTHO3UPOBATH, AaHATU3UPOBATH U OIIEHUBATH C MO3ULIMIA SKOJIOTUYECKON
0€30MMacHOCTH MOCJIEACTBUS OBITOBOM U MPOU3BOICTBEHHOM 1€ATEIHLHOCTH YeJI0BeKa,
CBSI3aHHOU C mepepadOTKON BEIIECTB; UCIIOIH30BATh MMOTYYCHHbIC 3HAHUS TSl TIPUHSATHUS
IPaMOTHBIX pElIeHUN MPOoOJieM B CUTYaIUsX, CBSI3aHHBIX C XUMHEI;

- YM€Tb 0CO3HAaBaTh OMACHOCTh BO3/ICUCTBUS Ha )KMBBIE OPTaHU3MBbI OMPEACIICHHBIX
BEIIECTB, TOHUMas CMBICJI [TOKa3aTessl MPeesIbHOM TOMYyCTUMONM KOHLIEHTPALUU, U
MOSICHSITh Ha IPUMEpaX CIOCOOBI YMEHBIIIEHUS U MPEAOTBPAILCHHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OpraHU3M YeJIOBeKa.

IIK 1.2 IIpoBoauTh
OCHOBHBIE U
BCIIOMOTaTEIIbHBIC
OIIEpaLH 10
00paboTke
MIOBEPXHOCTEN BCEX
TUIIOB OYKOBBIX U
KOHTAKTHBIX JINH3,
HaHECCHUIO
IIOKPBITUH U
OKPACKE JINH3

0a30BBIE HCCIEAOBATENLCKAE JEUCTBUA Kak
qacTb IIO3HABATCIIbHBIX yHI/IBepcaJIBHBIX
y4eOHBIX  JCHCTBUW: BIIAJeTh  OCHOBaMHU
METOIA0B HaquOFO IIO3HAHHUs BCIHICCTB U
XUMHYECKUX PEaKIUi;

—  (dopmymnupoBath enu u 3a/1auu
UCCJIEIOBAHMS, UCTIOIb30BATh MTOCTABJICHHBIE U
CaMOCTOSITEIIBHO chopMyITHpPOBAHHbBIE

BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUSA U
OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3BI IO
IMPOBEPKE IMMPaBUJIBHOCTHU BBICKA3bIBACMbIX
CY)KJICHUM;

- OCHOBHI JJAOOPATOPHOM MPAKTUKU B MPOPECCHOHATBHBIX JTa00paTOPUIX
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— BIQACTh HAaBBIKAMH  CaMOCTOSITEIHHOTO
IUTAHUPOBAHKUS W TPOBEACHUS YYCHHUYECKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS
HaOII01aTh 3a X0JI0M npoiiecca,
CaMOCTOSITEITEHO MIPOTHO3UPOBATH ero
pe3ynbrar, (GopMyIUpoBaTh O00OOLICHUS W
BBIBOJIBI OTHOCHTEIIEHO JIOCTOBEPHOCTH
pEe3yNbTaTOB  WCCIEAOBAHUS,  COCTABIIATH
000CHOBaHHBIN OTUYET O MPOJICIaHHON padoTe.
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2. CTPYKTYPA n COJAEP/)KAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUIIJINHbI
2.1. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI

Tabnunua 2 — O6beM 1 BUBI paboT 1Mo 00111e00pa30BaTebHON AUCIUIUINHE

Buj yueOHoii padoThl O0bem B yacax
OBBEM OBPA3OBATEJBbHOM MPOT'PAMMbBI JTUCIIUTLIVHBI: 118

- TeopeTuvecKoe o0yueHue 38

- IPpaKTHYeCKHe 3aHATHS 80

B T.U.

poeCCHOHATBHO-OPUEHTHUPOBAHHOE COJIepKaHue (MPaKTHYECKas MOATOTOBKA) 6

¢ epeHIIMPOBAHHBIN 3a4eT

- IPOMEKYTOYHAS aTTeCTANMS -

B TOM YMCJIC:

¢ epeHITMPOBAHHBIN 3a4eT




2.2. TemaTnuyeckuii IUVIaH U coiepKaHue y4eOHOM TUCHUTIIINHBI
Taonumua 2 — TemMaTHdecKUi IIaH TUCIIAIIINHEI

Kosin4ecTBo ay1MTOPHBIX YacoB

H Bcero B T.4. B opme
anMMeHOBaHMe Pa3/1e/ioB U TeM . TeopeTHy. NPaKTHY.
NPAKTHYECKOM
o0yueHue 3aHATHUSA
NMOATr0TOBKH
PA3JIEJI 1. OCHOBbBI CTPOEHHUSA BEHLIECTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX JIEMEHTOB M IPUPOAA XUMUYECKON CBS3H 4 - 2 2
Tema 1.2. [lepuognyeckuii 3akoH u Tabnuna JI.11. Menneneena 4 - 2 2
PA3JEJI 2. XUMHNYECKHUE PEAKIIUN 12 - 4 8
Tema 2.1. Tunbl XUMUYECKUX PEAKIIHIL 6 - 2 4
Tema 2.2. DnekTponauTryecKas JUCCOIMALUS M HOHHBIH 00MeH 6 - 2 4
PA3JIEJI 3. CTPOEHUE Y CBOMCTBA HEOPTAHUYECKHWX BEIIIECTB 20 - 6 14
Tema 3.1. Knaccudukarms, HOMEHKIIATypa U CTPOCHHE HEOPTAHMYECKUX BEIECTB 6 - 2 4
Tema 3.2. Ou3uK0o-XxMMHUYECKHE CBONCTBA HEOPTaHUYECKUX BELLIECTB 10 - 2 8
Tema 3.3. [Ipon3BoACTBO HEOPTAHUYECKUX BEIIECTB. 3HAUCHUE U TPUMEHEHHUE B OBITY M Ha 4 - 2 2
IIPOU3BOJICTBE
PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHUMYECKHNX BEIIECTB 32 - 14 20
Tema 4.1. Kinaccudukaiysi, CTpoeHre 1 HOMEHKJIATypa OPraHU4eCKUX BEIeCTB 8 - 2 6
Tema 4.2. CBoiicTBa OpraHN4eCKUX COEIMHEHUI 16 - 8 8
Tema 4.3. Oprannyeckre BEUIECTBA B KU3HEAEATEIILHOCTH YesnoBeka. [[pon3BoacTBO U 6 - 2 4
MPUMEHEHHUE OPraHUYECKHUX BEIECTB B MPOMBIIIJIEHHOCTH
PA3JEJ 5. KHHETUYECKUE U TEPMOJUHAMHNYECKHUE 3AKOHOMEPHOCTH 8 2 2 6
MMPOTEKAHUSA XUMWYECKHNX PEAKITMI
Tema 5.1. Kunetuueckue u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUECKUX 8 2 2 6
peakuuii. PaABHOBECHE XMMHUECKUX PEAKIUI
PA3JIEJI 6. JMCIIEPCHBIE CUCTEMBI 6 4 2 4
Tema 6.1. JlucniepcHble cucTeMBbI M (DAKTOPBI UX YCTOHUYHUBOCTH 4 2 2 2
Tema 6.2. VccienoBanue CBOWCTB TUCIIEPCHBIX CUCTEM ISl X UIICHTU(DUKAITNN 2 2 - 2
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COepKaAHMeE (COePKAHUE MPUKJIATHOTO MOIYJIs1) 32 - 8 24
PA3JIEJI 7. KAUECTBEHHBIE PEAKIIUU OBHAPY X XEHUSA HEOPTAHUYECKUX U 6 - 2 4
OPTAHMYECKHUX BEHIECTB
Tema 7.1. OOHapyxeHHE HEOPTaHUYECKUX KATHOHOB M AHWOHOB M OPTaHUYECKUX BEIECTB 6 - 2 4
OTJICJIbHBIX KJIACCOB C UCIIOJIb30BAHNEM KAYECTBEHHBIX PEaKIUil
PA3JIEJI 8. XUMHUS B BBITY ¥ TIPOU3BOJCTBEHHOM JEATEJIBHOCTH 4 - - 4

YEJOBEKA
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Tema 8.1.Xumus B ObITY U IPOU3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA

PA3JIEJ 9. UCCJIEJJOBAHUE 1 XUMHWYECKHN AHAJIN3 OBBEKTOB
BUOC®EPBI

Tema 9.1. OcHOBBI 1a00pPAaTOPHOM MTPAKTUKH B TPO(DECCHOHATBHBIX J1A00PATOPHSIX

Tema 9.2. Xumudeckuii aHaau3 mpoo BOJIbI

Tema 9.3. Xumnuecknil KOHTPOJIb Ka4e€CTBAa NPOAYKTOB UTaHUS

Tema 9.4. Xumudeckuii aHan3 mpoo MOYBbI

NN

Tema 9.5. VccnenoBanue 00beKTOB 6uoCheph

JAnddepennupoBanHblii 3a4eT

NN

BCEI'O

38

o
S
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Tabmuma 3 — ConeprkaHue TUCITUTUTMHBI

HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue (0CHOBHOe H IPo¢ecCHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U
NPAKTHYeCKHe 3aHATHUS, NPUKJIATHOH MOAYJIb

O0beM yacoB

DopmupyeMbIe
KOMIIETCHIIUH

1

2

4

PA3JIEJ 1. OCHOBBI

CTPOEHMS BEINECTBA

Tema 1.1.

CrpoeHne aToOMOB
XAMUYECKHUX
3JIEMEHTOB M IPUPOIA
XUMHUYECKOM CBSI3H

Conepxanue

1. CoBpemMeHHasi MO/IeJIb CTPOEHHUS aTOMA.

OnexkTpoHHas KoH(urypauus atoma. Kiaccuduxamus XUMHYECKHX HIEMEHTOB (s-, p-, d-
3JIeMEHTHI). BaneHTHbIE 37eKTpOoHBI. BaleHTHOCTE. DNEKTpOHHAS MPUPOAA XUMUUYECKON CBS3H.
DIEeKTpOOTpUIATEeILHOCT. KOoBaseHTHas CBS3b, €€ Pa3HOBUAHOCTU U MEXaHU3MbI 00pa30BaHUS
(0OOMEHHBIN M JTOHOPHO-aKIENTOpHBI). MoHHas cBsA3b. Metammudeckas cBsi3b. BomopomHas
CBSI3b. MeXXMOJIEKYIISIpHBIE B3aUMOIEHCTBH. V30TOMbI, OCHOBHOE U BO30YXK/IEHHOE COCTOSTHHE
aToma, THOpUAN3alys aTOMHBIX OpOUTaseH.

N[ |00 W

B T.Y. IPAKTUYCCKHEC 3aHATHHA

[\®]

113 Nel. PemieHne nmpakTH4YeCcKMX 3aJaHUH HAa COCTaBJIEHHE JJIEKTPOHHO-rpaduyecKux
opmya

2JeMEHTOB 1—4 mMepuoaoB, JJIEKTPOHHBIX (OPMYJT MOJCKYJI M ONpEIeJIeHHUE THUIlA CBS3H.
Pemrenue 3amaHuii Ha UCHOIB30BAaHHE XUMHMYECKOU CHUMBOJMKHA W Ha3BaHUM COEIUHEHHUU IIO
HOMEHKJIAType MEXKIYHAPOJHOIO COK03a TEOPETUUECKON U MPUKIAJHON XUMUH U TPUBUAIBHBIX
Ha3BaHUU I COCTABJICHUS XUMHUYECKUX (OPMYJ IBYXaTOMHBIX COCIMHEHHH (OKCHIOB,
Cynb(UIO0B, THAPUIOB U T.I.) U IPYTHX HEOPTAHHUECKUX COSAMHEHHI OT/ICIHHBIX KJIACCOB.

OK 01

Tema 1.2.
[Tepuoanueckuii 3aKoH
u Tabnwmma J[.1.
Menpeneena

Conepxanue

2. Ilepuoamyeckasi cucreMa xXuMudeckux jemenToB /.. MenjaesieeBa.

Ousnueckuit cmbica [lepuoguueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMHU TMPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBUM C TOJOKEHUEM XHUMHYECKOro djeMmeHTa B llepuoanueckont cucreme.
MupoBo33peHueckoe W HaydyHoe 3HaudeHue Ilepuonmueckoro 3akona [[.MI. MeHnneneena.
[Ipornoss! JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

B T.Y. IPAKTUYCCKHE 3aHATHA

I13 Ne2. PemieHne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUI

Ha XapaKTepU3aLUI0 XUMUYECKUX JIEMEHTOB «METAJUINYeCKHe / HEMETAIIIMUECKUE CBOMCTBaY,
IEKTPOOTPULIATENIBHOCT U CPOJACTBO K JIEKTPOHY XMUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C
UX DJEKTPOHHBIM CTPOCHMEM U IIOJOKEHHEM B IEPUOJNYECKOM CHUCTEME XUMHUYECKUX
anemeHToB J[.M1. Menneneesa». Pemenue pacd4eTHbIX 3a/ad Ha HAaXO0KICHUE OTHOCUTEIIBHOU
MOJIEKYJIApHOM Macchl. OmpeneneHne MacCOBOW [OJIM XMMHMYECKHX DIIEMEHTOB B CIIOXKHOM

BeniecTse. CocTaB, CTPOCHHE MOJIEKYI.

OK 01
OK 02

PA3JIEJI 2. XUMMNYECKHUE PEAKIINU

12
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Tema 2.1. Tumsl
XUMHUYECKUX PEaKIui

Conepxanue

=)

3. Kaaccupukanusi ¥ THNBI XHMHYECKHX PpeaKUMi € y4YacTHeM HEeOPraHM4ecKHX
BellleCTB.

KonnuectBeHHble OTHOWIEHUS B XMMHUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHUU U
pacueTsl MO0 YpPaBHEHUSAM XMMMUYECKMX peakiuid. Mojb Kak eIMHHUIA KOJMYeCTBAa BEILECTBA.
MomnspHasi Macca. 3aKOHBI COXpaHEHHUsI MacChl M SHEPrUU. 3aKoH ABoraapo. MoJsipHbIi 00beM
ra3oB. OTHOCHUTENbHAS INIOTHOCTh Ia30B.

Peaknmum KoMmIUIeKCOOOpa3oBaHMA C y4acTHEM HEOPTaHMYECKHX BEIIeCTB (Ha mpuMepe
I'MJIPOKCOKOMILJIEKCOB IIMHKA U aJIIOMUHMS).

B T.Y. IPAKTHYCCKHUEC 3AaHATUHA

I13 Ne3. CocraBiieHne ypaBHeHWH peaklUil COeIUHEHUS, PAa3JIOKeHHs, 3aMelleHMs,
o0MeHa.

VYpaBHEeHHsI peakIuii TOpPEHUs, HWOHHOTO OOMEHa, OKHCIICHUsSI-BOCCTaHOBIEHHUs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOAHBIX BEIIECTB M MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTa pEaKLUK COeTMHEHUS, €CITU OJTHO U3 BEILIeCTB AaHO
B U30BITKE W/WIM COAEPKUT mpuMecu. Pacuer maccoBod WM OOBEMHON JOJM BBIXOJA
MPOAYKTA PEaklUy COeIMHEHUSI OT TEOPETUUECKH BO3MOKHOTO. PacueT 00beMHBIX OTHOIIEHUN
ra3oB. Pacyer macchl (00BEeM, KOJIMYECTBO BEIIECTBA) MPOJYKTa PEAKLUUH, €CIH OJHO U3
BEIIECTB JJAHO B BHJIE PACTBOPA C ONPeAeIEHHOM MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA.

I13 Ne4. PemieHne ypaBHeHUH OKHMCJIeHHA-BOCCTAHOBJICHMS.

Crenenp okucieHus. OKUCIUTENb M BOCCTAaHOBUTENb. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
p€akuuu B IMpUPOAC, NPOU3BOJACTBCHHLIX IPOHECCAX U KUBHCACATCIIBHOCTH OPTraHU3MOB.
OKUCIUTENIBHO-BOCCTAHOBUTENBHBIM  NOoTeHIMan cpefsl. CocTaBleHHME U ypaBHUBaHHE
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHfI MCTOAOM JBJICKTPOHHOTI'O Oamanca. TumHYHBIE
HEOPraHMYeCKUe OKUCIUTENIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACIIaBOB COJIEH.

OK 01
OK 02
OK 02

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOILTMAIINS U MOHHBIN
obMeH

Conepxanue

4. Teopus 3J1eKTPOJUTHYECKOI JUcconnaunu. Peaknuuu noHHOro oomMeHa.

CocraBieHue peakiuii MOHHOrO OoOMEHa IMyTeM COCTaBJIEHUS UX TMOJHBIX M COKPAIIEHHBIX
WOHHBIX ypaBHeHHWH. ['maponu3 coneil. 3HaueHWE THIPOIU3a B OHMOJIOTHYECKUX OOMEHHBIX
npoueccax. [I[pumenenne rugponnsa B IpOMBINUIEHHOCTH.

B T.Y. IPAKTHYECCKHUEC 3AaHATUHA

113 NeS. Pemenue 3a1a4 HA COCTaBJIeHUE PeaKIMid HOHHOTO0 00MeHa

HyTeM COCTABJICHUS HUX ITIOJIHBIX H COKpaIJ_IeHHBIX HNOHHBIX ypaBHCHI/II\/JI. PCH_IGHI/IG 3a4a4 Ha
COCTABJICHHE MOJICKYJISAPHBIX M HWOHHBIX YpaBHEHUH THAPOJIN3a, OMNpPEICICHUE CTEICHU
THJIPOJIN3a.

I13 Ne6. Peakuuu rugposnsa
VccnenoBanue cpeipl paCTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMH U CJIA0BIMH MTPOTOJIUTAMH, H

OK 01
OK 02
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UX peaklui ¢ pacTBOpaMHu MIenoud W KapOoHaTa Harpus. CocTaBlieHHE peakluid THIPOIN3a
coJIei.

PA3JIEJI 3. CTPOEHUE U CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

20

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Conepxanue

=)

5. Kuaaccudukanmsi, HOMEHKJIATYpPa U CTPOEHHE HEOPTaHM4YECKUX BelleCTB

[Ipenmer Heopranmueckoil xumuu. B3zaumocBs3b Heopranmdeckux BemiecTB. Kiaccugukarus
HeopraHnyeckux BemecTB. I[Ipocteie u cioxkHble BemecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX
BeIEeCTB (OKCHUbI, TMIPOKCHUIBI, KUCIOTHI, coin). HoMeHKaTypa U Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB HCXOJ U3 UX XUMHYECKOW (OpMyNbl WM COCTaBICHHWE XUMHYECKOH (QOopMyIibl
MCXO/s U3 Ha3BaHUs BELIECTBA 10 MEKIYHAPOJHOM UM TPUBUAIBHON HOMEHKJIATYpeE.
MexmMoneKysgpHble B3aumoaeicTBus. Kpucrawiornaparsl. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucramnmmueckue u amop¢Hble BemecTBa. THMBI KPUCTAJUIMYECKHX PpEIIETOK (aTOMHas,
MOJIEKYJIsSIpHAsi, MOHHAsA, MeTajimdyeckas). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAJUINYECKOH pemmeTku. [IpuunHbl MHOrooOpasus BEIIeCTB.

CoBpeMeHHbIE TPEJICTaBICHUSI O CTPOEHUU TBEPIbIX, KHUAKUX MU Ta3000pa3HBbIX BEIIECTB.
Kunkue KpucTamibl.

B T.Y. IPAKTUYCCKHE 3aHATHA

113 Ne7. Pemienue 3a1a4 Ha pacyeT MacCOBOI 0/ XMMHUYECKOI0 3JieMeHTAa (CoeIuHEHMS])
B MOJIEKY.JIe

Pemenne mnpakTuueckux 3adaHUN 10 KiacCUUKAIIMH, HOMEHKJIAType W XUMHUYECKUM
dbopMynaM HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB (HA3BIBATh U COCTABISTH (DOPMYIIBI
XUMUYECKUX BEIECTB, OMNPEACNITh MPUHAMICKHOCTh K Kiaccy). Ilouck wuHboOpmammu 1o
Ha3BaHUM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYIIaM.

113 Ne8. ITosryueHue U aHAJIU3 CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB.
[Toydenue u cBoiicTBa Bogopoja. [lomyueHne U CBOCTBa OKCHIOB (OKCHAA MarHus, OKCUAA
xpoma (II1), okcuaa nuaka). [lonmydenne u uccienoBanie CBOMCTB OCHOBAHUM, KHCIIOT, COJICH.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue

10

6. Meramibl. XuMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIeCTB
OO6ue ¢usznyeckue M XUMUYECKHE CBOicTBa MeraioB. CrocoObl moiydeHHs. 3HaueHHE
METAJIJIOB ¥ HEMETAIJIOB B MPUPOJIE U KUZHEIEATEIIbHOCTH YelloBeKa U opranu3moB. Kopposus
METAIIJIOB: BUABI KOPPO3UHU, CIIOCOOBI 3aIUTHI METAUIOB OT Koppo3uu. Hemeramnel. OOmue
bu3NYecKue U XMMHUYECKHE CBOWCTBA HEMETAJUIOB. TuMUuHBbIE cBoicTBa MeTayuioB [Y— YII
rpynn. Kiaccudukamnus 1 HOMEHKIIATypa COSAMHEHHMI HeMeTaoB. KpyroBopoTsl OHMOTeHHBIX
3JIEMEHTOB B IPUPO/IE.

Okcubl, TUAPOKCUIBI, KUCIOTHI, COJIM U JIp. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COEMHEHHH, BHICIINX OKCHJIOB M THAPOKCUIOB.

B T.Y. IPAKTHYCCKHUEC 3AHATHHA

OK 01
OK 02
OK 02
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I13 Ne9. CocraBiieHne ypaBHeHMH XMMHMYECKHMX PpeaKIMil ¢ y4yacTHeM MpPOCTbIX H 2

CJI0KHBIX HEOPraHMYecKHX BellecTB: OKCHIOB METAJJIOB, HEMETANIOB M aM(OTepHBIX

JJIEMEHTOB;  HEOPraHMYECKMX  KHCIIOT, OCHOBaHMH H  aM(OTEpPHBIX THUIPOKCHIIOB,

HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIINX X CBOMCTBA.

113 Ne10. HUccaenoBanme pusnyecKux U XMMUYECKUX CBOMCTB METAJJIOB. 2

JlaboparopHas pabora «CBoiCTBa MeETaNIOBY». PellleHHWe SKCIEPUMEHTANBHBIX 33134 II0

CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIOB, IO PACIO3HABAHUIO U MOJYYEHHUIO COCTUHEHUN

METAJIJIOB.

113 Nell. PemieHue MPpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUI HA CBOWCTBA U 2

NOJIy4eHHe HEOPraHNYeCKUX BellecTB.

113 Nel12. UccaenoBanue Gpu3nuecKUX U XMMHYECKHUX CBOICTB HEMETAJJIOB. 2

JlaboparopHas pabora «CBOHCTBa HEMETayIOBY». PeleHHe SKCIepUMEHTAIBHBIX 331a4 10

CBOMCTBAM XHUMHYECKMM CBOMCTBAM HEMETAUIOB, IO pACIO3HABAHUIO U  IOJYYEHHIO

COEIMHEHUN HEMETAJIOB.
Tema 3.3. Conep:xxanue 4 OK 01
[TponsBoacTBO 7. OOmme npeacTraBjeHHsl 0 NPOMBIILICHHBIX C€HOCO0aX MOJYYeHMS XMMHYECKHX 2 OK 02
HEOPraHUYECKHUX BellecTB OK 04
BELIECTB. 3HAUEHUE U (Ha mpuMepe NPOU3BOJACTBA aMMHUaKa, CEpHOM KHUCIIOThI). YepHass M LIBETHas METaJulyprusl. OK 02
IpUMeHEHHe B ObITY M Ha | [IpakTHyeckoe MPUMEHEHHE DJICKTPOJH3a IS MOJYYeHHUS MICTOYHBIX, MIETOYHO3EMETbHBIX
IIPOU3BOJICTBE METaUIOB M amoMuHUs. CTEeKJIO M CHJIMKAaTHas MPOMBIIUIEHHOCTh. [IpoGiiema OTXOZ0B U

MOOOYHBIX TTPOTYKTOB.

B T.4. IPAKTHYECKHE 3aHATHSA 2

I3 Ne13. PemieHue NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHMH O POJH HEOPraHMYECKOM 2

XHMHUM B PA3BUTHH MeAULUHBI
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHNX BEIIIECTB 34
Tema 4.1. Conep:xxanue 8 OK 01
Knaccuduxanus, 8. B3aumMoCBfI3b HEOPraHM4YeCKMX M OPraHMYeCKHUX BellecTB. 3aBHCHMOCTH CBONCTB 2 OK 02
CTPOCHHUE U BelleCTB OT XMMHYECKOr0 CTPOEHHUsI MOJIEKY.I.
HOMEHKJIAaTypa [Ipenmer oprannueckoil XuMuu. XHUMHUYECKOE CTPOECHUE KaK IMOPSAIOK COEIUHEHHUS aTOMOB B

OpTraHU4YE€CKUX BEIICCTB

MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOIO CTPOEHUS
opraHuueckux coenvHeHuil A.M. BytiepoBa. YriaepoaHblil CKeJleT OpraHM4eCKONH MOJIEKYJIBI.
MonekynspHbie U CTPYKTypHBIE (pa3BEepHYThIE, COKpALIEHHbIE) XUMUYECKHE POPMYIIBL.
N3omepust u u3omepsl (CTPYKTypHas, TeoMeTpuueckas (Iuc-TpaHc-uzomepus). KpaTHocTb
xuMudeckorn cBs3u. [lonstue o dyHKUMOHAMBHOM rpymme. [lpuHiune kinaccudukaum
OpraHWYECKUX COeNMHEHHI. MexayHapoaHass HOMEHKJATypa W IPHUHIUIIBI HOMEHKJIATYpPbl
OPraHNYeCKUX COCTUHEHUH.
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B T.Y. IPAKTHYECCKHUEC 3AaHATUHA

I13 Ne14. HoMeHKIATypa OPraHMYeCKUuX coeJMHEHUI 0T/AeIbHbIX KJIACCOB 2

(HachlllleHHbIE, HEHACHIUICHHbIE M AapOMATUYECKUE YTJIEBOAOPOJbI, CHUPTHI, (EHOIbI,

aJIbACTHUABI, KCTOHBI, Kap6OHOBbIe KHCIIOTbI U ,Z[p) CocTaBienne MOJIHBIX U COKpalICHHBIX

CTPYKTYPHBIX (OpPMYJ OpraHMYECKHX BEIIECTB OTHAEIbHBIX KIIACCOB, MCIONb3Yysl MX Ha3BaHUs

M0 CUCTEMaTH4YeCKON HOMEHKJIAaType.

113 NelS. M3roroBjieHMe Mojeseid MOJIEKYJ AJKMHOB, MX Hu30MepoB. Pacuersl 2

npocreimei GopmMyJibl OPraHudecKoi MOJEKYJIbl, HCXOASl U3 3JIEMEHTHOI'0 COCTaBa

113 Ne16. IlonyueHue MeTaHA M U3YUYeHHE €r0 CBOMCTB: 2

TOpPEHHs1, OTHOIIEHUsI K OPOMHOI BOJIe M pacTBOpPY nepMmaHranara kanusi. JlJabopatopnas padora
Tema 4.2. CBoiicTBa Conep:xxanue 16 OK 01
OPraHUYeCKHUX 9. @u3NKO-XMMHUYECKHe CBOICTBA OPraHNYEeCKUX COeIMHEHHU I 0TAeJbHbIX KJIaCCOB. 2 OK 02
COEMHEHMI 0COOCHHOCTH KiIaccu(UKalM W HOMEHKIJIATypbl BHYTPU KJlacca; TOMOJIOTMYECKHM psn u OK 04

obmas ¢opmyna; wu3omepusi; (QHU3UUECKHE CBOWCTBA, XWMHUYECKHE CBOMCTBA; CHOCOOBI OK 02

MOJTyYEHUSI.

10. IlpenesbHble, HenpeaeabHbIe, APOMATHYECKHE YIJIEBOIOPOAbI. 2

FOpeHI/IG MCTAaHa KaK OJWH H3 OCHOBHBLIX HCTOYHHUKOB TCIIJIa B MPOMBIIIJICHHOCTU U 6BITy.

CaolicTBa IPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKIECHHE B MPUPOJE U MPUMEHEHHE aIKaHOB;

l'openue anermneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JI CBAPKH U PE3KU

METAJIJIOB;

11. Kucjopoacoaep:xaiuue coeiuHeHUs. A30TCOAepKALIME COeIMHEHUS 2

(ctupThl ¥ (HEHOJIBI, KAPOOHOBBIE KUCIOTHI U A(UPHI, ATBJACTHIBI U KETOHBI, )KUPHI, YTIICBOIBI).

[IpakTnyeckoe  TpUMEHEHHME  OSTHICHIJIMKOJS,  IiMiepuHa,  (Qenona.  IIpumenenue

dopMmanbaeruaa, anetranpierua, YKCyCHONM KUCIOThL. Mplia Kak COJIM BBICHIMX KapOOHOBBIX

KHUCJI0T. MoroIue CBOMCTBA MbLIa. AaMMHBI 1 aMUHOKHUCJIOTBI, OCIKH.

12. Kaaccudpukanusi 1 0COOCHHOCTH OPraHM4YEeCKHX PeaKIMid. 2

PeaKHI/IOHHBIe LHCHTPHI. PaI[I/IKa.HBI. HepBOHa‘IaJIBHBIC IIOHATHUA O THUIIAX WU MEXaHU3Max

OPraHNYEeCKUX PEaAKIUM.

B T.4. IPAKTHYECKHE 3aHATHSA 8

I13 Ne17. IlosyueHnue 3THIeHA AernApaTanueil 3THJI0BOI0 CIIUPTA. 2

JlaGopaTtopHast paboTta B3anmopeicTBre sTuIeHa ¢ OpOMHOM BOJION, pacTBOPOM IEpMaHTaHATa

KaJius. CpaBHeHI/IG IJIaMCHU OJOTUJICHA C IINIaMCHCM MPCACIbHBIX YTJICBOJOPOAOB (MeTaHa,

MIPOITaH-OyTaHOBOW CMECH )»

IT3 Ne18. CocraBiieHue peakumii NPHCOCAMHEHUS] W OKHMCJICHHMS Ha INpUMepe JTHJIeHA. 2

Pemenune pacueTHbIX 3a1a4

C MCNOJIb30BaHUEM IIJIOTHOCTH Ia30B IO BOAOPOIY U BO3AYXY.

113 Ne19. IlpoBeneHue XMMHUYECKHUX PeaKIUii ¢ AHWJIMHOM M TJIMIIHHOM 2
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JlaGopatopHast pabota «O0Opa3oBanue coneil anwinHa. bpomupoBanue anununa. OOpasoBaHue
cosieil rimiuHa. [looydenne MeTHOW COJTM TIIMIIMHAY. PelieHne SKCrepuMeHTalbHbIX 3a/1a4.

113 No20. PenieHue pacyeTHbIX 32/1a4 110 YPABHEHUSAM PeaAKUMH ¢ y4aCTHEM OPraHU4YeCKuX
BeLeCTB.

Pemenne nenodek mpeBpalleHHil HAa TEHETHYECKYI0 CBSI3b MEXIY KIAcCaMHU OPraHWYeCKHX
COCIMHEHUN C COCTABJICHUEM HA3BAHWM OPraHUYECKUX COCIMHEHWM 110 TPUBHAIBHOM WIH
MEXIYHApOAHON CUCTEMaTHYECKO HOMEHKIIATYPE.

Tema 4.3.
OpraHuueckue BelecTBa
B JKH3HEICATCIbHOCTH
JeoBeKa.
IIpownsBoacTBo U
MIPUMEHEHHUE
OpraHUYECKUX BEIECTB
B MPOMBIIIJIEHHOCTH

Conepxanue

13. buoopranuveckue coeMHEeHMsI.

[Ipumenenne u 6uonoruveckas pojb yrieBoaoB. OKUCICHUE YIIIEBOJAOB — HCTOYHHUK YHEPTUU
AKHUBBIX OpraHm3MoB. OOjacTH NPUMEHEHUs aMUHOKMUCIOT. IIpeBpamieHus OenkoB MUK B
opranuszMe. buonornueckue ¢ynknuu OenkoB. buonormueckue QyHKIUM KuUpoB. Poib
OpPraHMYeCcKOl XUMUU B PEeLICHUH Npo0IieM NMuIeBoi OezonacHocTu. HykiienHOBBIE KUCIIOTHI:
coctaB u crpoeHue. Crpoenue HykieotunoB. CoctaB HykinenHoBbiX kucioT ([JHK, PHK).
PoJ1b HyKJIIEMHOBBIX KHCIIOT B )KM3HEAEATEIbHOCTH OPIraHU3MOB.

Posnb oprannueckoil XuMUH B peIIeHHH MPoOIeM YHEPreTHUecKoi 6€30MacHOCTH, B Pa3BUTHUU
MEIULUHBI, CO3AAHUU HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHUKOB 3HEPruM (aJbTEpHATHBHBIE
VCTOYHUKHU dHepruu). OnacHOCTh BO3JECHCTBUS Ha )KMBBIE OPraHU3Mbl OPIrAaHUUYECKUX BEIECTB
OTJENBHBIX KJIACcCOB (YIJIEBOIOPOJIbl, CHHUPTHI, (PEHOJIBI, XJIOPOPraHUYECKUE IPOU3BOJHBIE,
aJbJETU/IbI U JIP.), CMBICII ITOKA3aTeNs NPEEIIbHO T0NYCTUMOM KOHLIEHTpAalUU

B T.Y. IPAKTUYCCKHE 3aHATHA

113 Ne21. UnenTuukanus OpraHudecKuX cCoeJUHEHHU OTAeJIbHbIX KJIACCOB

(Ha mpuMepe anmbAETHAOB, Kpaxmalla, YKCYCHON KHCIOTHI) C HCIOJIb30BaHUEM WX (U3HUKO-
XUMHYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX PEAKIUM.

Pemienue npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHU IO COCTaBICHUIO XUMUYECKUX PEaKIUi,
OTpaXalolUX XUMHUYECKYI0 AKTMBHOCTh OPraHMYECKHUX COCIMHEHUW B Pa3IMYHBIX Cpeaax
(IPUPOJTHBIX, OMOJIOTUYECKHUX, TEXHOT€HHBIX ).

113 Ne22. Jlenatypauus Oejika npu HarpeBanuu. L{BeTHble peakuum 0eJIKoB.
Bo3HUKHOBEHHE aHAIUTHYECKOTO CUTHaIa C TOYKU 3pCHHA XHUMHUUYCCKHUX TIPOLECCOB IIpU
INPOTEKaHWH KAuyeCTBEHHOW peakluu, TMO3BOJSIOMEH HWACHTU(DUIHUPOBATh MPEASOKEHHBIE
OpraHWYECKUE BEIIECTBA.

OK 01
OK 02
OK 04
OK 02

PA3ZJAEJ S. KMHETHWYECKHE W TEPMOJIUHAMHMYECKHE 3AKOHOMEPHOCTH ITPOTEKAHUA
XUMMYECKHUX PEAKIIMIA

Tema 5.1.

Conep:xxanue

OK 01
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Kunernueckue u
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKHUX
peakuuii. PaBHoBecue
XUMHYECKUX PeaKIui

14. Xumnueckue peakuuu. Knaccupuxkanusa XUuMHYECKHX peaKIMii:

- mo (azoBoMy cocTaBy (TOMOTEHHBIE M TE€TEPOTCHHBIC), 10 HCIIOJIH30BAHUIO KaTaJH3aTopa
(KaTaTUTUYECKUE U HEKATATUTUYECKUE).

CKopocTh peakliid, €€ 3aBHCHUMOCTh OT pa3IUYHbIX (PAKTOPOB: MPHUPOJBI pPEarupyrOIINX
BEIIECTB, KOHLEHTPAIMH pEearupyrollnx BeIIecTB, TemmnepaTypsl (mpaBwio Bant-I'ododa),
IUIONIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HATNUHUs KaTanu3aTopa. Poib kaTanim3aTopoB B mpUpoe
U TIPOMBIIUIEHHOM MTPOU3BOJICTBE.

OHeprusi akTHUBalUMU. AKTHBUPOBAHHBIM KoMIUiekc. Karammuzatopel u katanus. Poib
KaTaJIn3aTOPOB B MIPUPOJIE U MPOMBIIIJICHHOM ITPOU3BO/ICTBE.

- mo TtemwioBoMy Od(dekty (9K30TEPMHYECKHE, SHIOTEPMHUYECKHE), IO O0O0paTUMOCTH
(oOpatumblie 1 HeoOpaTuMble). TermoBbie APPEKTh XUMHUECKUX peakiuil. Tepmoxumudeckue
ypaBHeHUsA. OOpaTuMoOCTh peakiuil. XUMHUYECKOE paBHOBECHE U €ro CMEIICHHWE TI0]
NEHCTBUEM pA3IUYHBIX (DAKTOPOB (KOHIIGHTpAIMSI PEAareHTOB WM MPOIYKTOB PEAKIIHH,
JaBjeHUe, TemIiepaTypa) AJis CO3/IaHUs ONTHUMAJbHBIX YCIOBUH NPOTEKAHUS XUMHYECKHX
IIPOLIECCOB.

[Tonsitue 00 sHTambNUK W SHTponuu. DHeprusi [ mbOca. 3akoH ['ecca m ciencTBHUs M3 HETO.
Posib cMeneHnst paBHOBECHSI B TEXHOJIOTHYECKUX MPOIECCAX.

B T.4. IPAKTHYECKHE 3AHATHSA 6
113 Ne23. Omnpenesienne 3aBUCMMOCTHM CKOPOCTH pPeakuuMM OT KOHIEHTPAIHUU 2l
pearupyoumx BeuecTs

HccenenoBanue 3aBUCMMOCTH CKOPOCTH PEAaKLMM OT KOHLEHTpauuu. OrnpenereHne KOHCTaHThI

CKOPOCTH peaKluu rpayudecKuM METOOM.

113 Ne24. PemieHue NMpaKTHUKO-OPMEHTHPOBAHHBIX 3a/aHMI HA NMPUMEHeHHe NMPUHIUNA 2
Jle-lllaTesbe

JUISL HAXOXKJEHUs HaIpaBJIEHUs CMEIIECHUS pPABHOBECHS XUMHUYECKOM pPEaKUWW W aAHAIN3
(hakTOpOB, BIUSIOMINX HA CMEIICHHE XUMUYECKOTO PABHOBECHSI.

Bnusinue pa3nuyabix pakTOpoB Ha M3MEHEHHE PABHOBECHS XMMHUECKHUX PEaKIIHA.

3aKoH ,Z[GI>'ICTBYIOIJ_II/IX MaCC W KOHCTAHTa XUMHUYCCKOI'0O PaBHOBCCUS. Pacuernl PAaBHOBCCHBIX
KOHIICHTpAIlM{ Pearupyrolniux BEIIeCTB U MPOIYKTOB peakiuid. PacueTsr TermoBoro sddexra

peakuuu.

113 Ne25. MHM3yuyeHue BJIHMAHUS Pa3JIMYHbIX (PAKTOPOB Ha CcMelleHHMe XHMHYECKOro 2
paBHOBeCHS.

HccnenoBanue BIMSHUA U3MEHEHHS] KOHLIEHTPALMK BEILECTB, PEAKIIUU CPEIbl U TeMIlepaTypbl
Ha CMCIICHHUC XHMHUUYCCKOTO PAaBHOBCCHA. CpaBHeHI/Ie IMOJIYYCHHBIX  PC3YJIbTATOB C
TEOPETUYECKHU TPOTHO3UPYEMbIMU Ha ocHOBe npuHuumna Jlelllatense.

OK 02
OK02,IIK 1.2

' B ¢popMe NpakTHUECKOH MOATOTOBKH
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PA3EJI 6. IMCIIEPCHBIE CUCTEMBbI 6
Tema 6.1. Conepxanue 4 OK 01
JlucniepcHbie CUCTEMBI U | 15, JTucnepcHble cucrembl. Kostonanbie cucrempl. McTHHHBIE PACTBOPBI. 2 OK 02
(hakTOpBI NX PactBopenne kak ¢umko-xumMuueckuii mporecc. PactBopel. CrocoObl MPHUTrOTOBIEHUS OK 02,
YCTOHYHMBOCTH pactBopoB. PactBopumocTs. MaccoBas 105 pacTBOPEeHHOro BemecTBa. lIpenenbHO 1K 1.2

JIOMTYCTUMbIE KOHLIEHTPAIIMH U UX UCIIOJIb30BaHUE B OLIEHKE HKOJIOTHUECKOM Oe30MacHOCTH.

Knaccudukamust aucriepcHbIx cucteM 1o coctaBy. CrTpoeHwe U (HaKTOpPhl YCTOWYHMBOCTH

JHUCIIEPCHBIX CHUCTeM. Pacrio3HaBaHWe MCTHHHBIX PAcTBOPOB, KOJUIOWIHBIX pPacTBOPOB H

rpyooaucnepcHsix cucreMm. Ctpoenue Muuemibl. PaccenBaHue cBeTa NpU MPOXOXKICHUU

CBETOBOTO ITyYKa Yepe3 ONTHYECKH HeOTHOpOoIHYI0 cpeny (3ddexra Tunnans).

B T.4. IPaKTHYeCcKHe 3aHATHSA 2

113 Ne26. Pemenne 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB. 2%

Pemienne mnpakTHKO-OPMEHTUPOBAHHBIX PACUYETHBIX 3a/JaHUl HA JUCIEPCHBIE CUCTEMBI,

UCIIONIb3yeMble B OBITOBOMI M TPOM3BOACTBEHHOHN JEATEIHHOCTH YENOBEKa, C TO3MIIMHA

HKOJIOTHUECKOM 0€30MacHOCTH MOCIEACTBUIA W T'PAaMOTHBIX pEIIeHUI MpoOsieM, CBSI3aHHBIX C

XUMHUEH.
Tema 6.2. Conepxanue 2 OK 01
HccnenoBanne CBOWCTB | B T.4. MPaAKTHYECKHE 3aAHATHS 2 OK 04
AHUCTICPCHBIX CHCTEM TV | T13 Ne27. IpurorosJienue pactBopos. UcciienoBanue JHCIEPCHBIX CHCTEM 2% OK 02,
X HJICHTH(HUKAH [IpuroroBnenne  pacTBOpPOB  33JaHHOW  (MOJSIpHOW)  KOHLEHTpamuu (C  MPaKTHKO- MK 1.2

OpPUEHTUPOBAHHBIMU BOIIPOCAMHU ), OTIPEIENIEHUE CPEIbl BOAHBIX PACTBOPOB.

[IpuroroBneHne M H3y4eHHE CBOWCTB IUCIIEPCHBIX CHUCTEM pa3HBIX BHUJOB: CYCIICH3UH,

SMYJIBCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJUIOMAHBIX PAacTBOPOB,

BBISIBIICHHE OCHOBHBIX Pa3IMYUil MEXTy HUMH.
PA3JIEJ 7. KAUECTBEHHBIE PEAKIIUU OBHAPYXEHUS HEOPTAHUYECKHUX U OPTAHUYECKHUX 6 OK 01
BEIIECTB OK 02
Tema 7.1. OOHapyxenue | Conepkanue OK 04
HCOPTaHMHCCKIX 16. OOHapy:XeHHe HEOPraHMYeCKHX KATHOHOB M AHMOHOB, OPraHHYeCKHX BellecTB 2 OK 07
KAaTHOHOB U aHWOHOB U OK 02

OTAEJBHBIX KJIACCOB C MCIOJIb30BAHNEM KA4YeCTBEHHBIX PeaKIui

KauecTBeHHBIE XMMHMYECKHE pEaKIUH, XapaKTEepHble sl OOHApy>KEHHs HEOpPraHMYeCKUX
BEIECTB (KaTHOHOB M aHWOHOB). CocTaBieHNe ypaBHEHUN peaKInii 0OHApyKeHHST KaTHOHOB [—
VI rpynmn u aHMOHOB, B T.4. B MOJIEKYJISIPHOW U HOHHOU opMax.

Peakuuu oOHapyXeHHSI HEOPraHUYECKUX BELIECTB B PEAbHBIX 00BEKTaX OKPYKAIOIIEH CPEe/IbI.
KauyecTBeHHbBIE XUMHUECKHE PEAKIIMU, XapaKTepHbIe IUIsi OOHAPY>KEHHsS! OTIECNIBHBIX KIACCOB
OpraHMYECKUX COEIWHEHUH: (EeHOJOB, albJeTHI0B, Kpaxmala, YKCYCHOM KHCIOTHI,
AMUHOKHCIIOT U Jp.

OpI‘aHI/I‘IeCKI/IX BCIICCTB
OTJEJBHEIX KJIACCOB C
HUCITIOJIB30BAHUEM
Ka4eCTBEHHBIX PEaKIUi
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Jenatypanus 6eKOB IMPH HarpEeBaHHUH, [[BETHBIE PEaKIIUK OETIKOB.
CocraBiieHHe KauyeCTBEHHBIX peakUui OOHApY>KEHUS OPraHMYEeCKHX COEAMHEHUN OTAETbHBIX
KJIACCOB.

B T.4. IPAKTHYECKHE 3aHATHSA 4

113 Ne28. Ananuruyeckue peakuuu KatuoHos I-VI rpynn 2

[IpoBeneHne KaueCTBEHHBIX PEAKIMid, MCIOIb3YeMbIX AJIs1 OOHApY)KEHUS KaTHOHOB | rpymmbl

(xamusi, HaTpus, MarHus, ammonusi), Il rpynmer Ha npumepe 6apus, Il rpynmer — cBunna, IV

TPy - aJIOMUHUS,

V rpymmnel — xene3a (II u III), VI rpynner — Hukens. Onucanue HaOMIOIaeMbIX SIBICHUN U

COCTABJICHUC XUMHNYCCKUX peaKuHﬁ.

113 Ne29. KauyecTBeHHBI aHAIM3 OPraHUYECKUX COEJIMHEHHUI MO0 (PYHKUMOHAJIbHBIM 2

rpynnam

[IpoBeneHne KayeCTBEHHBIX pEaKUUN, HCIHOJIb3YEeMbIX JJIsi PACIIO3HABAHUS OPraHUYECKUX

BEIIECTB OTJENIBHBIX KIACCOB MO (YHKIHMOHAJIBHBIM TpYIIaM: Ha MPUMEpPE aMHUHOKHCIOT H

KapOOHOBBIX KHCIJIOT, CIMPTOB U (PEHOJIOB, aJIbAETU0OB U KeTOHOB. OnucaHue HaOI01aeMbIX

SIBJIEHUI U COCTaBJICHUE XUMHUYECKUX peaKuHﬁ I/I/I/IJII/I CXEM.
PA3JIEJI 8. XMUMMUS B BBITY ¥ ITIPOU3BOJCTBEHHOM JEATEJBHOCTHU YEJIOBEKA 4
Tema 8.1. B T.Y. IPAKTHYECKHE 3aHATUHA 4 OK 01
Xumus B ObITY U I13 Ne30. Dkonoruveckass 0e30MaCHOCTL MOCJHAEACTBHI OBLITOBOH W NPOU3BOJACTBEHHOM 2 OK 02
IPOU3BOJICTBEHHOM AeSITeJIbHOCTH YeI0BeKAa, CBA3aHHAA ¢ NepepadoTKoi BellecTs OK 04
JEATEIBbHOCTH YEIOBEKA | TIOMCK M aHAIW3 XMMUYECKOH MH(OpMAIMM U3 pa3IMYHBIX WCTOYHHKOB (HaydHas U y4eOHO- OK 07

HayyHas JIMTepaTypa, CpelICTBA MacCOBOM HHGpopMaIu, ceTb HTepHeT u apyrue). OK 02

Keiicel (¢ yuerom Oynymieil mpodeccrnoHaIbHOM NesATeNbHOCTH) Ha aHalu3 HH(pOpMaruu o

MIPOU3BOJICTBEHHON JESITEIBPHOCTH 4YEJNOBEKAa, CBS3aHHOW C TMepepadOTKOM M IMOJTydyeHHEeM

BEIIIECTB, & TAKXKE C IKOJIOTHUECKON 0€30MacCHOCTHIO

I13 Ne31. IlpencraBiieHue pe3y/ibTaTOB PeLICHUS KelCOB (BBICTYIVICHHE C NIPe3eHTaue) 2
PA3JIEJI 9. UCCJIEJJOBAHUE 1 XUMHWYECKHUM AHAJIN3 OFbEKTOB BUOC®EPHI 20
Tema 9.1. OcHOBEI Conepxanue 2 OK 01
J1a00PATOPHOM MPAKTHKH | g .4, mpaKTHUECKHE 3AHITHS 2
B IIPO)ECCHOHATBHBIX 113 Ne32. BrinoJiHeHHe TUIIOBBIX PacyeToB, 00pPadOTKAa JAHHBIX, AHAJIU3 U OLEHKA UX 2

nabopaTopusax

JOCTOBEPHOCTH, MpPEACTABJIEHHE Pe3yJbTATOB JIKCHEPUMEHTA B pPA3NIMUHOU ¢dopMe II0
TEMAaTUKE SKCIIEPUMEHTA: BBIXOJ TMPOIYKTa PEaKIMH, Macca HABECKH, 00BEM PAaCTBOPHUTEIIS;
BBIUUCJIICHUC CPCAHCIO 3HAYCHHA OSKCIICPUMCHTAJIBHBIX JaHHBIX, MNOTrPCIIHOCTH, Ta6n1/1ua,
rpaduK, OTYET, TOKIJIAMI, TPE3CHTAIIHS.

OcHoBbl 1abopaTopHOl pakTuKU. JIabopaTopHas mocyaa U XUMUYECKUE peakTUBbL. OCHOBHBIC
nabopaTtopHble onepanuu. JlabopaTopHoe obopynoBanue. TexHHKa O€30MaCHOCTH M TpPaBUIIA
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paboThI (OoBeaCHHS) B 1TAOOPATOPHH.

Tema 9.2. XumMuueckuit
aHaju3 Mpod BOJIbI

Conepxanue

17. XuMu4yeckuii aHaJIu3 NPoOd BOAbI

Knaccudukanus mpod BoAsl 1Mo BUAY M Ha3HAUEHHUIO, MCXOIS M3 €€ XMMHYECKOTO COCTaBa.
OpranonenTuyeckre CBOWCTBa (3amax, MPO3PAYHOCTb, LBETHOCTb, MYTHOCTH) BOJIBI.
Kucnotnocts u MIEJIOYHOCTHh BOABI. pH CpCAbl 1 METOABI €€ OIPCACIICHUA. XKectkocTh BOJbI 1
MeTOIbI ee ornpeaeneHusi. CyIHOCTh METO/1a TATPOBAHUS.

Buabl sxxecTkocTH BOJIbI (BpeMEHHAas U MOCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK IPUYMHA BBIMAICHUS
0CaJIKOB WJIM 00pa30BaHuUs COJICOTIOKEHUHN, UMEIOIINX MECTO B OBITY M Ha MIPOU3BOJICTBE.
CocraB coiielf, BBI3BIBAIOIIUX JKECTKOCTh BOJbl. XHMMHUYECKUE IPOLIECCHI, YCTPaHSIOLINE
KECTKOCTh BOJbl. YPaBHEHHUS XUMHUYECKHX pPEaKIHUi, WUIIOCTPUPYIOUIUX TIPOLECCHI,
MPOUCXOISIINE PU YCTPAHEHUH KECTKOCTU. Y CTPaHEHHE BPEMEHHOM JKeCTKOCTH OBITOBBIMU U
XUMU4YeCcKUMH  criocobamu. CrocoObl  yCTpaHEHHUsI TMOCTOSHHOM  JkecTKocThu. CrocoObl
BBIPQXCHHSI KOHIIGHTPAIIMA PACTBOPOB: MACCOBasl JIOJISI PACTBOPSHHOTO BEIIECTBA, MOJISIPHAS U
MOJISITIbHAS] KOHIIEHTpaluu. TUTp pacTBopa.

B T.Y. IPAKTHYCCKHUEC 3AaHATUA

I3 Ne33. Ouuncrka BOABI OT 3arpsi3HeHuil. PenieHne NPaKTHKO-OPMEHTHPOBAHHBIX
TeOpeTHYeCKHUX 3a/IaHMil Ha pacueT KOHLEHTPALMH 3arpsi3HAOIIMX BELIECTB U UX CPABHEHUE C
IpeleNbHO AOMYCTUMbIMU KoHIeHTpausimu (IT1K).

Hcnonb3oBaHue MeTOAOB (QUIBTPOBAHMS M aACOPOLMM s OTHCNICHHUsS 3arps3HEHUl B
uccienyemMoil mpo6e Bojbl. BbIOOp MeTona OYMCTKM B 3aBHCHMOCTH OT BUAA 3arpsi3HEHHUSL.
CpaBHeHue >(QQEKTUBHOCTH DPA3JIMYHBIX METOAOB OYMCTKM BOJABI B Pa3HbIX YCJIOBUSAX (B
71a00paToOpUH, B TOMAITHUX U MOJIEBBIX YCIOBHSX).

OK 01

Tema 9.3. XuMuueckut
KOHTPOJIb KaueCTBa
MIPOJTYKTOB MTUTAHUS

Conep:xxanue

18. XuMuH4YecKkuii KOHTPOJIb Ka4eCTBAa MPOAYKTOB NUTAHUS

KauecTBeHHBINI XMMHUYECKUH COCTaB TMPOAYKTOB MHUTaHUA. BemecTBa, (hambCUPUIUPYIOIIHE
NPOAYKTHl THTAHWS, M BELIECTBA, 3arps3HSIOIIME NPOAYKThl nuTaHus. OnpeneneHue
3arpsI3HSAIONINX XUMUYECKUMX BEUIECTB B MPOAYKTAaX NUTaHHS, OIPEIACICHUE BEIIECTB, HE
3asIBJIEHHBIX B COCTaBE MPOJYKTOB MUTAHUSI.

B T.Y. IPAKTHYECCKHUEC 3AaHATUHA

113 Ne34. HUcciaenoBanue NpoAyKTOB NUTAHMS HA HAJIMYME YIJIEBO/I0B.

HccnenoBanue MOJIOYHBIX NPOAYKTOB Ha Hainuuyue kpaxmana. MccienoBaHue IpOLyKTOB Ha
HaJIM4Yue TIIOKO3bI.

OpI‘aHI/I‘IeCKI/Ie U HCOPraHMYCCKHUEC BCUICCTBA, BXOAAIIUC B COCTAB MPOAYKTOB MU TAHUS.

113 Ne3S. PemieHue NpakTHUKO-OPHMEHTHPOBAHHBIX 33124
Onpenenenue cocraBa OO Ha COJEpXKAHME MAaKpO W MHUKPOIJIEMEHTOB. l3ydeHue

OK 01
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MPEUIOKEHHBIX TIperojaBareieM ON0J Ha MpeIMeT XHUMHYECKOrO COCTaBa, OMpEeICHUE
JI0JIEN OT CYTOYHOM HOPMBI MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIIOIe.

Tema 9.4. Xumnueckuii | Coaep:kanue 4
aHaIN3 MPOO MOYBHI 19. Xumuyeckuii aHaJIu3 NpPod NOYBHI 2 OK 01
Knaccudukanus mnoyB mno BUAY U Ha3HAUYEHHUIO, HCXOJs W3 XHMMHUYECKOTO COCTaBa.
Wnentudukamus npoObl MOYBBI 10 €€ XMMHYECKOMY COCTaBy, OMHMCAHHUE BO3MOXKHOCTEH ee
MIPUMEHEHHUS.
TpeboBaHusi K KauyecTBY TMOYBBI pa3IMYHOrO HazHaueHus. OmnucaHue 0coOEeHHOCTEH
UCIIOJIb30BAaHUsl TMOYB B 3aBHCUMOCTH OT THUIIOB, CIOCOOBI YJIyYIIEHHsS KadyecTBa IOYB B
3aBUCHUMOCTH OT Ha3HAYECHHUS.
O6acTi UCIOIB30BAHUS OPIrAHUYECKUX YAOOPEHU B 3aBUCUMOCTH OT KaYE€CTBEHHOI'O COCTAaBa.
Omnucanue opraHuYecKuX yA0OpeHU U UX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH.
O6nactu Ha3HaueHUs (MPUMEHEHMS) MOYBBI, UCXOAS W3 KAUECTBEHHOTO U KOJUYECTBEHHOI'O
cocTaBa. AHaJIu3 HOPMATUBHOW TOKYMEHTAIWH.
Posib HeopraHnueckux BEIIEeCTB B KAUE€CTBE MUHEPATbHBIX YIOOPEHUH, yIydIInTeNIei OYBbI.
CocTtaB MUHEpaJIbHBIX YAOOpPEHUN M MX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3HOBHIHOCTH. B3auMoCBsI3b cocTaBa yaoOpeHHid U UX BIMSHUS HA BETeTaTUBHBIE CBOWCTBA U
TJIOAOHOIIICHUE PACTEHUN.
B T.4Y. IPAKTHYECKHE 3aHATHS 2
I13 Ne36. O0Hapy:keHHe HEOPraHMYECKHUX NpUMecel B mpodax 2
HccnenoBanne XUMHUYECKOTO COCTaBa MPOO MOYBHI.
[Ipurorosnenne npoObl MOYBKI I UCCIECIOBAHUS KUCIOTHOCTH/IIIEIOYHOCTH, HEOPTaHUIECKUX
3arpsisHeHU. OOHapyXeHue XJOopull- W Ccyiab(har-uoHOoB B mipoOe mouBbl. CocTaBieHue
ypaBHEHMI peakiuii oOHapyxeHus. CpaBHEHHE MOJYYCHHBIX MOKa3aTeJe ¢ HOPMaTUBHBIMHU
(cipaBOYHBIMU) 3HAYCHUSIMH.
Tema 9.5. Conepxanue 6 OK 01
Vccnenoanne 00bEKTOB | g 1,4, mpakTHYECKHE 3AHSITHS 6
Grochepsr 113 Ne37. HUcciaenoBanue TNPeAJIOKEHHOT0 O00beKTa HA KHUCJIOTHOCTb, MIEJIOYHOCTbD, 2

XHUMHMYECKHH COCTAB

YyeOHO-HMCC/IEI0BATEIbCKUN MPOEKT B 00/1aCTH MCCJIEI0OBAHUS 00bEeKTOB OHochepbl.
O630p TeM y4ueOHO-MCCIIEOBATENLCKUX IPOEKTOB. AJTOPUTM BBIIIOJHEHHUS IPOEKTA.
Onpenenenne mpoOaeMbl HccaeaoBaHusI. MeTo bl TTONCKa, aHaM3a 1 00paboTKu nHpopMauu
0 TPOEKTE B Pa3IMYHBIX MCTOUYHMKAX. 3arpsS3HUTENN, MAKpO- U MHUKpodJeMeHThl. OOpaboTka
pe3ynbTaroB uccienoBanus. OeHKa KauecTBa UCCIEyeMOro 00beKTa, UCXO0I U3 PEe3yIbTaTOB
XUMHUYECKOTO aHaJIH3a.
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113 Ne38. BoinoJiHeHUEe NMPOEKTA
ObocHOBaHME aKTyaJIbHOCTH BBHIOpaHHOI TeMbl. BrlsiBiaeHne nmpobieMsl nccienoBanus. Beidop

00BEKTOB U METOJ0B UCCICIOBAHUS. IlocTranoBka Heﬂeﬁ " 3aJa4 UCCICIOBaHUA. Onpez[eneHI/Ie
MMpOAYKTa UCCIICAOBAHU . Onpez[eneHI/Ie 9TaIlOB M COCTABJICHHUC IIJIaHA NCCICIOBAaHU.

I13 Ne39. IlpencraBiieHue  pe3yJbTATOB  BbINOJHEHUS]  y4eOHO-MCCJIEA0BATEIbCKUX 2
NMPOEKTOB (BBHICTYIUICHHUE C TTPE3CHTAIINECH ).
JAuddepenunposannbiii 3auet (113 Ne40) 18
Bcero 118
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3. YCJOBHUSA PEAJIM3AIIMM ITPOTPAMMBI OBINEOBPA3OBATEJIBLHOM
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEePUAJIbHO-TEXHUYECKOMY 00ecreyeHn1Io

Peanuzarust yaeOHON TUCIUTIIMHBI TpeOyeT Hanuuus ydyeOHOro kabuHeTa W jabopatopuu
10 XUMUHU.

OoOopynoBanue y4eOHOro KabuHeTa, JJadopaTopum:

— PaGoune mecta 00yyarommxcs (CTOMbI, CTYJbsI) — IO KOJIMYECTBY 00YUAIOIIUXCS;

— pabouee MecTo npenogaBatens — 1;

— nocka — 1 mT;

— KHIWKHBIN mKad — 1 mrT.;

— yueOHO-MEeTOINUecKas JIUTEpaTypa 1o JUCIUILIIMHE

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETIEH MOJIEKY I,

— MOJIEJN KPUCTAINTMYECKUX PELIETOK,

— KOJUIEKIIMH MPOCTHIX U CJI0XHBIX BEIIECTB U/WIN KOJIJIEKIIUH MOJIMMEPOB;

— KOJIJIGKITUSI TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— tabymmna MeHeaeena,

— g poBbie 00pa3oBaTeIbHBIE PECYPCHI.

— MEH3YpPKH,

— MUTNETKU-KaneJIbHULIBI,

— TEPMOMETPBHI,

— MHUKPOCKOTI,

— JIyTIBI,

— MpeIMETHbIE U TOKPOBHBIE CTEKIIA,

— IUTAHIIETHI 7S KanelbHbIX PeaKkiui,

— (punbpTpoBanpHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISTHHbIE TPOOHPKH,

— PE3UHOBBIE MPOOKH,

— (ponapuku,

— Ha0Op PEaKTUBOB,

— CTEKJISIHHBIE MAJIOYKH,

— IITaTUBBI JUIsSI IPOOUPOK;

— MEpHbIe HWIMHIPHI,

— BOPOHKH CTEKJISIHHBIE,

— BOPOHKH JienuTenbHble nuaunaapudeckue (50-100 mi),

— CTYIKU C TIECTUKOM,

— (papdopoBbie yamky,

— MHHLETHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Mapis,

— 4acoBbI€ CTEKJIA,

— DJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CIIUYKH,

— npuOOp IS MOTydeHHs ra30B (WK IpoOUpKa ¢ Ta300TBOAHOM TPYOKO),

— JIepIKaTeNH 711 TPOOUPOK,

— CKJISTHKU JIJIs1 XpaHEHHsI pEaKTHBOB,

— pa3laTOYHBIE JOTKH;
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— xumuueckue crakansl (50, 100 u 200 mn);

— IITATeNH;

— MHHIICTHI,

— CEKyHJOMEpHI (TaiiMephl),

— MepHble pobupku (Ha 10-20 mur)

— MepHbIe Ko0bI (25, 50, 100 u 200 M),

— BoJIsiHAs OaHs (WJIM TEPMOCTAT),

— CTEKJIIHHBIE MaJIOYKH;

— KOHHYecKue KonObl 1y1s TutpoBanus (50 u 100 mo);

— MHJUKATOPHbIE MOJOCKH Ui onpenenenus pH

— CTaHJapTHas WHAUKATOPHAS IIKAaJa;

— YHUBEPCAJIbHBIM HHIUKATOP;

— nmunetku Ha 1, 10, 50 mut (unm go3atopel Ha 1, 5 u 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— meaunuHckue mrpuikl Ha 100—150 mo,

— J1abopaToOpHBIC W/ WIIA aHAJTUTUIECKHE BECHI,

— pH-metpsl,

— CYIIUJIBHBIN mKad

B mporecce ocBoeHUs MporpaMMbl y4eOHOW TUCHUIUIMHBI «XHUMHUS» CTYIEHTHI HUMEIOT
BO3MOXXHOCTh JIOCTyNa K DJEKTPOHHBIM Yy4eOHBIM MaTepHajaM [0 XUMHH, HMEIOLIUMCS B
cBOOOMHOM JnocTyne B cetn HHTepHET (RJIEKTPOHHBIM KHHUTAM,  TPAKTHKyMaM,  TeCTaM,
Marepuanam EI'D u ap.).

Texnn4veckue cpeacTBa 00yueHus :

— HOYTOYK ¢ nuuen3noHHbM [10 — 1 mT;

— TeneBu3op (KpaH) — 1 mr.

3.2. UnpopMmannoHHOe odecnedeHre peajn3auuu NporpaMmsbl

Jlnst peanmzanuu  mporpaMmbl  OuOiamoteunbin GoHx MHCTUTYyTa WMMeEeT MedaTHblE W
AIIEKTPOHHBIE O0pa3zoBaTeibHbIE W WH(POPMALMOHHBIE PECYpPChl, PEKOMEHJIOBaHHBIC IS
UCTIOJIB30BaHUs B 00pa30BaTEIFHOM IPOIIECCe, HE CTapIIIe MSATH JIET C MOMEHTA U3/JaHHUS.

3.2.1. OcHOBHELIE€ HCTOYHHUKH

1. AadpunoreHosa, MU. B. Xumust:  y4eOHMK ©M  TPaKTUKYM IS CPEIHEro
npodeccuoranbHOro oopazosanus / V. B. Audunorenosa, A. B. babkog, B. A. ITonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3marensctBo FOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe

obpaszoBanme). — ISBN 978-5-534-11719-6. — Tekct: »snexktponHbiii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. Tabpuensn, O.C. Xumus. 11 kmacc: ydyeOHHMK aisi 0OmieoOpa3oBaT. OpraHu3anuii: 0a30BBIN
yposensb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — 2-¢ u3n. — M.: I[Ipocsemenue, 2020. — 127
C.: HIL

3. I'muaka H. JI. O6mas xumus: ydeOHOe mocooue / I'muuka H. JI. — Mocksa: KunoPyc,
2023. - 752 c.

4. T'muuka, H. JI. OOmas xumus B 2 T. Tom 1: ydeOHUK 17151 cpeHero mpopeCcCHOHAITBHOTO
obpaszoBanus / H. JI. I'nmunka; non penakuueii B. A. ITonkosa, A. B. badkoBa. — 20-e u3a., nepepad.
u jom. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (IlpodeccruonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-9672-2. — Texct: anexTpoHHbIi // OOpa3oBarenbHas miargopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/512151

5. I'munka, H. JI. OO6mas xumus B 2 1. Tom 2: yueOHuK ans By3oB / H. JI. I'nunka; mox
penaknueit B. A. [lonkosa, A. B. babkosa. — 20-e u3n., nepepad. u gom. — MockBa: M3narenscTBo
Opaiit, 2023. — 379 c. — (Bricmiee obOpaszoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anexkTpoHHbIH // O6paszoBarenbHas mwatdopma FOpait [caitt]. — URL: https://urait.ru/bcode/512503

6. I'muuka, H. JI. OOmas xumus. 3afauu U ynpaKHEHHS: y4eOHO-TIpaKTHUECKoe ocodue
JUTsl cpeaHero npodeccuoHaabHoro oopasosanus / H. JI. 'munka ; mox pemakiueii B. A. Tlonkosa,
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A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccuonanvuoe oOpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: 37eKTpOHHBIA //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JlabopaTopHbIii TPpaKTUKYM M COOPHUK 3a7a4: ydeOHOE TTOCOOue IS
cpennero npodeccronanbHoro oopaszopanus / O. C. 3aiineB. — MockBa: M3ngarensctBo FOpaiir,
2023. — 202 c. —(IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcrt:
aneKTpoHHBIH // O6pa3zoBatenbHast mwiardopma FOpait [caiit]. — URL: https://urait.ru/bcode/513541

8. Huxkutuna, H. I'. OOmas u Heopranuueckas xumusi B 2 4. Yacte 1. Teoperuueckue
OCHOBBI: y4eOHUK W mpakTukyMm s By3oB / H. I'. Hukurtuna, B. U. I'pebenpkoBa. — 2-¢ usm.,
nepepad. u mon. — MockBa: MznarensctBo FOpaiit, 2023. — 211 c¢. — (Beicumiee obpazoBanue). —
ISBN 978-5-534-04785-1. — Tekcr: anektponHslii / ObpazoBarenbHas miardgopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/514851

9. Huxutuna, H. I'. O6mas u Heopranuueckass Xxumus B 2 4. YacTb 2. XUMHS 3JIEMEHTOB:
y4eOHHMK W TIPAKTUKYM JJIsl cpenHero npodeccrnonansuoro oopazosanus / H. I'. Hukutuna, B. U.
I'pebenpkoBa. — 2-e u3z., nepepad. u nom. — Mocksa: M3narensctBo FOpaiit, 2023. — 322 c. —
(ITpodeccuonanvuoe oOpazoBanme). — ISBN 978-5-534-03677-0. — Tekcr: »37eKTpOHHBIA //
Oo6pazoBarenpHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

10. Huxonbckuit, A. b. Xumusi: ydeOHHK U MPAKTUKYM TSI CPETHETO MTPO(EeCCHOHATBHOTO
obpazoBanmus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa:
N3narensctBO Opaiit, 2023. — 507 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-
01209-5. — Tekcr: snexkrponHblid // OOpazoBarenbHast tiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

11. Xumus: yueOHUK i cpenHero npodeccruoHanbHoro obpasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. l'ony6es, B. H. lllanoBan ; mox o6mieit pegakuueii I'. H. daneea. — 2-e usm.,
nepepab. u mon. — MockBa: MznmarensctBo IOpaiit, 2023. — 431 c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: oanektponnbii // (OOpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (mata obpamenus: 07.09.2023).

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKHU

12. Xumus. 3agauHuK: ydeOHOE TocoOue i CpeaHero npodecCuoHaIbHOTO 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mon obmieit penakuueii I'. H. @aneeBa. — Mocksa: U3natensctBo KOpaiiT,
2023. — 236 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcrt:
aneKTpoHHBIHN // O6pa3zoBatenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

13. Tapmun, A. II. Xumuueckue tepMuHbl. CroBaph: ydeOHOE TocoOue sl BY30B /
A. II. T'apunn, B. B. MopkoBkuH. — 2-e u3 ., ucnp. u gomn. — Mocksa: M3parensctBo FOpaiit, 2023.
— 452 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 3J€KTpOHHBIA //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

14. OnewinukoB, H. H. Xwumus. AnropuTMbl penieHus 3a1ad U TeCThl: yuyeOHOe mocooue
Ui cpenHero npodeccuonanbuoro oopazosanus / H. H. Oneitauxos, I'. I1. MypaBbseBa. — 3-e usn.,
ucrip. U gom. — MockBa: M3martensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHsld // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

15. Pocun, . B. Xwumwus. YueOHHK W 3aa4HHK: IS CPEAHETO MPOPECCUOHATHLHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConmoBbeB. — MockBa: U3marensctBo FOpaiiT,
2023. — 420 c. — (IIpodeccuonansuoe obpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anexkTpoHHbIH // OOpaszoBarenbHas miatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/512022

16. Xumus: yuyeOHUK 1 cpeaHero npodeccruoHanbHoro oopazoBanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBain ; mox obmieit pegaknueii I'. H. ®aneesa. — 2-e usn.,
nepepab. u npom. — Mocksa: H3znarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-7723-3. — Texkct: »snexktponHblii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypcebl:

17. Omumnuana «Ilokopu Bopobsessl rope». — URL: www. pvg. mk. ru

18. ObpazoBaTeNnbHbII CalT A MKOIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. OG6pa3zoBaTenbHBIN calT 1y MKOIBHUKOB . — URL: www. alximikov

20. DnexrpoHHast 6nbianoTeka mo xumuu. — URL:  www. chem. msu. ru

21. Unrepuer-uznanue mis yuuteneit «EcrtectBennsie Haykn». — URL: www. enauki. ru

22. Meroanueckas razera «IlepBoe centsiops». — URL: www. 1september. ru

23. Kypnan «Xumus B mkose». — URL: www. hvsh. ru

24. XKypnan «Xumus u xu3Hb». — URL: www. hij. ru

25. DIeKTpOHHBIN XypHAT « XUMHUKH U XuMus». — URL: www. chemistry-chemists. com

26. HayuyHO-mOMyNSIpHBIA TNPOEKT «IJEeMEHTHl OoJbIION Hayku» ((u3uka, XUMHS,
MaTeMaTuka, acCTpPOHOMHS, HAyKH O >KU3HM, Hayku o 3emuie). HoBocTu Hayku, KHHUTH, Hay4dHO-
MOMYJISIPHBIE CTAThH, JIEKIIUU, YHITUKJIOTIEIHH.

27. Caitt HayuHo-nomyssipHoro xypHana «llorenmmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CailtT  HaAy4yHO-NIOMYJISIPHOTO  KypHanma  «Xumuss W xu3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OrtkpblTas dJeKTpoHHas OubamoTeka xuMuueckoro mopraia «Chemnety, comepkuT
yueOHbIe U WH(DOpPMAIMOHHBIC MaTepHasbl sl MIKOJIHLHUKOB U yuuTeled. B Hell MOXXHO HalTH
yu4eOHUKHU MO 00IIel U HeOpraHMUYeCKOH XUMHUU, OPTaHUYECKON XUMUH, MyJIbTUMEINaMaTepUabl,
a TaKkKe 3aJaud XMUMHUYECKUX OJUMIINAJ C PEIICHUSMH, 33a4d BCTYMHUTEIbHBIX JK3aMEHOB IS
adbutypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. MadopmanmonHele  Marepuasibl 00  onuMmuangax:  MOCKOBCKOH — TOPOICKOW,
Bcepoccuiickoil, MenneneeBckoit, MexayHnaponHoil. IlpuBeneHsl 3amaud TEOPETHUUECKUX U
HKCIIEPUMEHTAIBHBIX TYpOB, OJPOOHBIE pemeHus, CnUcku u (oTtorpadun nodemureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema AMCTAaHIIMOHHOTO OOYYeHHUs, HampaBJeHHas B TMEPBYIO oOuepeab Ha
MOATrOTOBKY K OJIUMIIMAJIaM BCEX YPOBHEW — OT HIKOJBHBIX 10 MexayHapoaHoi. CalT COAepKUT
OTPOMHOE KOJIMYECTBO 3aJ]1a4, CTPYNIUPOBAHHBIX KaK IO TeMaM, Tak W 1o oiaumnuaaam. Ilo Bcem
OCHOBHBIM pa3zieflaM XUMUU NMPUBEAEH TEOPETUUECKUI MaTepua U pa300paHbl pelIeHus] TUIIOBBIX
3anad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran mo HanorexHoyiorusM. OCHOBHas I1eJb — pPa3BUTHE OOpa30BaHUS B 00JaCTH
HAaHOTEXHOJOTMM W TMOJArOTOBKA K HWHTEPHET-ONUMIIMAAE 10 HaHoTrexHojorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cmpaBouHass MHPOpPMaLUs O XMMHUYECKUX 3JIEMEHTaX M MX CBOMCTBax (Ha
anrymiickoMm si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. Pycckosi3pIuHBIM  callT O  cBOMCTBax  xumuueckux  diemeHtoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT oOHJaiH-00pa30BaHMs, COAEPKUT MHOTO HHTEPECHBIX
0o0pa3oBaTeNbHbIX KypCOB U BHUACOJEKIUN ISl IIKOJBHUKOB, CTYACHTOB M yuuTeneil. EcTb
HECKOJIbKO KypcoB 1o xumuu. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caitir Chemical AbstractService — caMblii aBTOPUTETHBIA B MHPE XUMHUHU
UH(POPMALMOHHBIM HHTEpHET-pecypc (caiT mnatHbiit) . — URL: http://www.organic-chemistry.org/

37. Tloprtan mo opraHMYecKOr XMMHUU Ha aHTJIHHCKOM si3bike. — URL: http://www.xumuk.ru

38. CaiT 0 XWMHH: KIACCHYECKHE YYCOHHKH, CIPABOYHHKH, HHIIUKIONEIANH, TOUCK
OpPraHMYEeCKMX M HEOPraHMYECKHX peakiMii, CcoCTaBlieHHEe ypaBHeHHH peaknuid. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb  H OIHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

KoHTponb 1 olleHKa pe3yapTaToB 00Y4YEHHUs! OCYLIECTBISETCS MpenoaBaTesieM B Ipolecce
IPOBEIECHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAKXKE BBHIIIOJIHEHUS
00y4aromuMuUCs WHAUBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHui. Pe3ynbraThl 00ydeHHs
OIpeNeNAI0T, YTO OOydarolrecs IOJKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH 10 3aBEPLICHUU

HU3YUCHUSA JUCHUIIIINHBI.

Jlis GpopmMupoBaHus, KOHTPOJIS U OIEHKH PE3yJbTaTOB OCBOEHUS Y4e€OHOW NMCLUILIMHBI
UCTIOJIB3YETCSl CUCTEMa OICHOYHBIX MEpPONPHUSTHHA, MPECTaBIsAtomas co00i KOMIUIEKC Yy4eOHBIX
MEPOTIPUSTHH, COTIIACOBAHHBIX C pe3yJbTaTaMu 00ydeHHs U chopMymupoBaHHBIX ¢ yaeTtomM OI'OC
COO (npenmetnslie pe3yapTaThl o qucuumuinyae) u @I'OC CIIO.

O0mast KoMmneTeHums, Paznen/Tema Tun oueHOYHbIX MePONPUATHS
JHYHOCTHBIE
pe3yabTaThl
OK 01 Tema 1.1-1.2 Texyummii KOHTPOJIb
OK 02 Tema 2.1-2.2 — TECTHPOBaHUE
OK 04 Tema 3.1-3.3 —  YCTHBII/MIMCHMEHHBIH/(PPOHTATBHBIH OMPOC
OK 07 Tema 4.1-4.3 _ pemenne 3aziay
Tema 5.1 — XUMHYECKUI TUKTaHT
Tema 6.1-6.2 —  3a[aHMA Ha MCTIOJIb30BAHME XUMUYECKOM
Tema 7.1 CHMBOJIMKH M Ha3BaHUI COCAMHEHHH 110
Tema 8.1 HOMEHKJIIATYPE
Tema 9.1-9.5

[IK 1.2 ITpoBoauTH
OCHOBHBIE U
BCIIOMOTaTeIIbHbIE
ONEPALMH 110
obOpaboTke
MMOBEPXHOCTEN BCEX
TUIIOB OYKOBBIX U
KOHTaKTHBIX JINH3,
HAHECEHHUIO MOKPBITUN
Y OKpacKe JIMH3

Tema 5.1, 6.1, 6.2

— COCTaBJIEHUE YPABHEHUN XUMUYECKUX
peakuuii

— MPAKTUYECKHUE 33/IaHHUS.

— IPAaKTUKO-OPUEHTHUPOBAHHBIE
TEOPETUYECKUE 3aTaHUs

— naboparopHas paboTa

— PpeClLICHUE KeNC-3a1aHui
IIpome:xyTouHasi aTTecTanus

— DK3aMeH
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