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1.00mass  xapakrepucTuka padouyeili mporpamMmbl 00mIe00pa3oBaTEIbHOM
AUCHUNJIMHBI « XUMHUSD)

Mecro JAUCIHILTHHBI B CTPYKTYpe OCHOBHON  NPOodecCHOHAIBHOI
00pa3oBaTe/IbHOIl MPOrpaMMbl

O6meobOpa3oBarenbHas — JUCIUIUIMHA — «XHUMHUS»  SBISETCS — OOSM3aTENBHOM  YacThIO
o01eo0pa3oBaTebHOro UKIa 00pa3zoBaTenbHOM nporpamMmbl B cootBeTcTBiU ¢ OI'OC CIIO
o npogheccuu 43.01.09 TloBap, koHIUTED.

[Iporpamma  pa3paborana Ha ocHoBe TpebOoBanuit DPI'OC cpemHero oO1ero
0o0pa3oBaHus, MPEIBIBISIEMBbIX K CTPYKTYpPE, COACPKAHUIO U pe3yIbTaTaM OCBOCHMS
y4eOHOM JUCHMIUIUHBI «XHUMHS», B COOTBETCTBUM C PeKOMeHIauusMu 10
OpraHu3allMKi TOJY4YEHHUs CpeAHEero oluiero oOpa3oBaHMsl B Mpeaenax OCBOCHHS
00pa3oBaTeNbHbIX MNPOrpaMM CpelHero npodeccroHaabHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO  oOmiero oOpa3oBaHmsi ¢ y4eToM TpeOoBaHmWid  (hemepaibHBIX
TOCYJapCTBEHHBIX OOpPa30BATENBHBIX CTAHAAPTOB M TIOJy4aeMOW CIEIMATIEHOCTH
CpEeIHETO po¢eCCHOHAIBHOTO o0Opa3oBaHUs (muceMoO JlemapTaMeHTa
TrOCYJapCTBEHHOW TMOJMUTHKA B cdepe NoAroroBku pabdoumx kaapoB u 1O
MunoOpuaykun Poccum ot 17.03.2015 Ne06-259),c yuyetom DeaepanbHOM
o0pa3zoBaTenbHON TpOrpaMMoi cpemHero ooémiero oOpa3zoBanus (Y TBepxkiacHa
npuka3zoM Munnpocsenienust Poccuu ot 18.05.2023 oz Ne 371).

TpynoeMKOCTh AUCHMIUIUHBI « XUMUS» HA YTIyOJIEHHOM YpOBHE cOoCcTaBisieT 165
4acoB, U3 KOTopbIX 123 vaca — 6a3oBbIii Moayihb (7 pazaenoB) u 42 yaca —
IPUKIAAHON MOAYJH (2 pa3aena), BKIYAIOUUH TPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue, yCUIIMBAaIOIIee MPOPUIbHYIO COCTABIISIONIYIO 10 KOHKPETHON
npodeccur WK CeIUaIbHOCTH.

[IpukiagHoOW MOTYNb BKIIFOYAET ABa pasnena. Pazgen 8 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa» Pean3yeTcs JUIsl BCEX
npodeccHii/CriennaIbHOCTEH Ha MaTepraje KeMCOB, CBI3aHHBIX C YKOJIOTHYSCKOM
0€30MacHOCThIO M OLIEHKOU MOCIEeACTBUI OBITOBOM M MPOU3BOICTBEHHOM
NeSATEILHOCTH, 110 OTPACIsAM Oyayiiel mpopeCcCUuOHAIIBHON AESTEIHHOCTU
00yJaronmxcs.

Tematuka pasznena 9 st yKpyImHEHHBIX TPYIII CIIEIUATLHOCTH PEKOMEHIYETCS
«HccnenoBanne U XUMHYECKUM aHAIN3 00BEKTOB OHOChEphI».

N3yueHne NUCIUILIMHBI pacipeaeisieTcs: Ha 2 Kypca, C Y4eTOM JIOTUKHU
(dbopMHpOBaHUS MPEAMETHBIX PE3YJIHTATOB, OOLIMX U MPOPECCUOHATBHBIX
KOMITETCHIIUIA, MEKITPEAMETHBIX CBS3CH C IPYTUMHU JUCITUTIIIMHAMU
00111600pa30BaTENIHLHOTO U 001IeNPO()ECCHOHATBLHOTO IUKJIOB YU4eOHOr0 IJIaHa.

[Ipu pa3paboTke JaHHOW MpPOrpaMMbl COOJIOJIEHBI OCOOCHHOCTH pPabOThl C
00yYaroumMMucs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbSl M MHBAJIMIHOCTBIO.
Peanuzanust ~ [aHHOW  MpPOrpamMMbl BO3MOXKHA C MPUMEHEHUEM SJIEKTPOHHOTO
00y4eHMS ¥ TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.



Hean u niianHupyemMble pe3yJabTaThl 0CBOCHHS TUCIUIINHBI

[enu 1 3aga4u TUCIUTUIUHBI

@opMUpPOBAHUE Y CTYJICHTOB XHMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MHUPA KaK OCHOBBI MPUHSITHUS PEIICHUI B dKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUSX, OTBETCTBEHHOIO ITIOBEJEHUS B IPUPOJHOM cpele.

3a1aun QUCIUIIIINHEL:

c(hopMHUpPOBATH MOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB U
SIBJICHUM B OKPY>KAIOLLIEU cpelie, LEJOCTHON HayYHOM KapTUHBI MUPA, B3AUMOCBSI3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHbBIX HAYK;

pa3BUTh YMEHHSI MPOBOJAMUTH PACUEThl MO XUMHUYECKUM (OpMyJiaM U YpPaBHEHUSAM
XUMHUYECKUX PEaKIui, IMJIaHUPOBATh U MHTEPIPETUPOBATH PE3YJIbTaThl XUMUUYECKUX
DKCIIEPUMEHTOB,

chopMUpOBaTh  HABBIKK  TPOBEACHHUS  XMUMHYECKUX  OKCHEPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOJIIOICHHEM TMPaBHII O€30MacHOTO OOpaIeHUsl C BEIIeCTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

pa3BUTh YMEHHUS aHAIM3UPOBaTh, OLIEHUBAThb, IPOBEPSITH HA JOCTOBEPHOCTh H
000011aTh UHPOPMALIUIO XUMHUECKOTO XapaKkTepa U3 Pa3InyHbIX HCTOYHUKOB;
chopMUpOBaTh YMEHHUS MPOTHO3MPOBATH TMOCJEJICTBUSI CBOCH JIEATENBHOCTH H
XUMHUUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;
chopMuUpoBaTh TOHMMAHUE 3HAYUMOCTU JOCTHIKEHUUW XHUMHUYECKOW HayKu U
TEXHOJIOTHM JIJIs1 pa3BUTHUSA COLMATBHON U TPOU3BOACTBEHHOM cep.

[Inanupyembie pe3ynbTaThl OCBOEHUS 00IIe00pa30BaTEIbHON JAUCIUIIIMHBL B
cootBeTcTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO.



Koa u HaumeHoBaHue

I[nanupyemble pe3yabTaThl 0CBOEHUS

cnocobwl peuwienus
3a0au
npogheccuonanrbholl
desimenvbHoCcmu
NPUMEHUMENbHO K
PA3IUYHbIM
KOHmMeKcmam

- eomosHocmb K mpydy, OCO3HAHUe  YEHHOCU  MAacmepcmed,
mpyooaodue,

= 20MOGHOCMb K  AKMUBHOU  O0esmeNbHOCU — MEXHON02UYeCKOl U
COYUANLHOT HANpagIeHHOCmu, CnocobHoCmb UHUYUUPOBAMD,

NIGHUPOBAMb U CAMOCMOAMENLHO GbINOTHAMb MAKYIO 0eAMeNbHOCHb,

- uHmepec K pasiuyHbiM chepam npopeccuoHanbHol OessmeibHOCmu,
Ognadenue yHUepCaibHbIMU Y4eOHbIMU NO3HABAMENbHLIMU OCUCEUIMU.:
a) bazogvle no0cuuecKue 0etcmeust:

- CaMOCMOSIMENbHO (QOPMYIUPOBAMb U AKMYATUIUPOBAMb NPOOIEMY,

paccmampusams ee 6CeCmopoHHe;

ona

- ycmamagiueamv — CyWeCmeeHHblll  NPUsHaK

cpasHeHus, Kiaccugurayuu u 0000uenus;

UIU  OCHOBAHUSL
- onpedensimov yenu OesmeibHOCMU, 3a0dA6amb napamempsl U Kpumepuu
UX OOCMUINCCHUA,;

- BbIAGIAIMb 3AKOHOMEPHOCIU U NPOMUBOPEUUsL 8 PACCMAMPUBACMBIX
SABNEHUSAX,

- GHOCUMb KOPPEKMUGbl 8 0esimelbHOCHb, OYECHUBAMb COOMBEMCMEUe
Pe3YIbMamos yeisim, OYeHU8ams PUCKU NOCLeOCMEULL 0esiMelbHOCMIL

¢opmupyembIx AUMCIUIIMHBI
KOMIIeTeHIMH O6mmuel JucuunianHapHbie2
OK 01. Boioupams B uacmu mpy0oeo2o socnumanus: - enademv  cUCMEMOU — XUMUYECKUX  3HAHUL,  KOMOpas  GKIIoYaem:

OCHOBONONG2AIOWUE NOHAMUA (XUMUHECKUI DNIeMEHM, amoM, SIeKMpPOHHAA
obonouka amoma, s-, p-, d-31eKmponHble OPOUMATY AMOMO8, UOH, MONEKYd,
8ANICHMHOCHb, DIEKMPOOMPUYATNETLHOCHI, CIMENeHb OKUCTEHUA, XUMUYecKas
C6A3b, MOJb, MOJAPHASL MACCA, MOJAPHBIL 00beM, YenepOoOHblll CKelem,
QYHKYUOHATLHAS 2PYNNA, PAOUKATL, U3OMEPUSA, U30MEPbl, 20MOA0SUYEeCKUll
PAO0, 20MOI02U, Yene8000POObl, KUCIOPOO- U A30Mcodepicauyue coeOUuHeHus,
ouonocuecKu akmueHvle 6ewjecmsa (yenesoobvl, JHcupvl, benxu), mounomep,
nonumep,  CMpPYKMYPHOe  36€HO,  BbICOKOMONECKYIAPHbIE — COCOUHEHUS,
KPUCTANTUYECKAS. PeulemKd, Munbvl XUMUYECKUX peaxkyuil (OKUciumenbHo-
80CCMAHOBUMENbHYIE, IK30- U IHOOMEPMUYECKUE, PeaKyuu UOHHO20 06MeHa),
pacmaop, INEKMPONUMDL,

HelJIeKmpoJiumaol, oJleKmpoaumudecKas

ouccoyuayus,  OKUCAUMETb, BOCCMAHOGUMENb,  CKOPOCMb  XUMUYECKOU
peaxkyuu, Xumuieckoe pagHogecue), meopuu U 3aKoHsl (Meopusi XUMU4ecko2o
A.M.  bBymnaeposa,  meopus
ANEKMPOIUMUYECKOU ouccoyuayuu, nepuooudeckuil 3akoun J[.M. Menoeneesa,
3AKOH COXPAHEHUs MAcCchl), 3AKOHOMEPHOCMU, CUMBOIUYECKUTl SI3bIK XUMUL,
gaxmonozuuecxkue noayweHuu u

0e30nACHOM UCHONBL308AHUU BANCHEUUUUX HeopeadHU4YeCcKux U opearnuvyecKkux

CmMpoerusl OopeaHu4eCcKux eewecme

ceedenuss 0  ceolicmeax, cocmaee,

seujecme 6 6b1my u npaxmuttecxozl OdesimenbHOCMU yenoeeka,

T yMmemb 8blA6JIANb XAPAKMEepPHble NPUSHAKU U 63AUMOCBA3b

1 Vxasvieatomes auunocmuvle u memanpeomemuste pesyasomamut uz @I'OC COO (8 nocredneti pedaxyuu om 12.08.2022) ¢ omenazonvhoi popme, popmupyemvie 0b6ueobpazosamenvHoll

OUCYUNTUHOU

2 lucyunaunaphule (npeomemuwle) pe3yibmamol YKA3bleaOMcs 8 COOMEEMCmseUU ¢ Memoouxol npenooasanius OUCYUnIuUHb




- pazsusamov KpeamueHOe MblULIeHUE NPU PEeUEeHUU HCUSHEHHBIX NPoOIeM
0) bazosvie uccredogamenbeKue OelUcmeus.

- e1ademb  HABLIKAMU  YYEOHO-UCCNIE008AMENLCKOU U NPOEKMHOU
OesimenbHOCMU, HABbIKAMU PA3PeuleHUs npooiem,

- BbIAGISIMb NPUYUHHO-CTIEOCHGEHHbIE C8A3U U AKMYAIUIUPO8AMb 3A0ayy,
6b106UCAMb  2UNOME3Yy ee  PeuleHus, HAXo0umes apeymenmvl  OJis
00KA3aMeNbCma  CGOUX  YMBEPIHCOeHUll, 3a0a6ams  nApamempvl U
Kpumepuu peuieHus.,;

- QHAU3UPOBATL NOLYHEHHble 8 X00e DewleHust 3a0ayu pe3yibmanl,
KpUMuyYecKu OYeHusams ux 00CmMoGepPHOCHb, NPOCHO3UPOBAMb USMEHEHUe
6 HOBbIX YCIOBUSIX,

- yMemb NepeHOCUmMb 3HAHUS 6 HNO3HABAMENbHYI0 U NPAKMUUECKYHO
obracmu JHcu3HeOesmerbHOCmu,

- yMemb UHMeSPUPO8ams 3HAHUS U3 PA3HLIX NPeOMEMHbIX 00acmell;

- 8blOBUCAMb  HOBble UOeU, NPeoadacamv OpPUSUHATbHbIE NO0X00bl U
peutenusi;

- CHOCOOHOCMbB  UX  UCNOIb308AHUSL 6 NO3HABAMENbHOU U
COYUATLHOT NPAKMuKe

U3YYEHHLIX NOHAMUL, NPUMEHAMb COOMEEMCMEYIowue NOHAMUL Npu
ONUCAHUU CINPOEHUS U CBOUICNE HEeOP2AHUYECKUX U OP2aHUYeCKUX 8eujecms u
UX npespaujeHuli, 8biAsIAMb 83AUMOCEA3b XUMUYECKUX SHAHUU C NOHAMUAMU
U npedcmagieHUAMU OpPY2UX eCnecmeeHHOHAYYHbIX NPeOMemos;

- yMemb  UCNOAL308AMb  HAUMEHOBAHUS  XUMUYECKUX  COCOUHEHUll
MENCOYHAPOOHO20 — COI03d  MEOPEeMUYECKol U  NPUKIAOHOU — XUMUU U
MPUBUATbHBIC — HA3BAHUA — BAJCHEUWUX — Geujecms  (IMUieH, — ayemuieH,
enuyepun, genon, opmarvoecud, YKCycHas KUCIOmMA, 2AUYUH, YeapHbLILL 2ds,
VeNeKUCAbll 2a3, AMMUAK, 2AULeHAsl U38eCb, He2AUleHAasl U36eCb, NUMbesds
cooa u Opyaux), cocmaeisims QOPMyibl HEOPLAHUUECKUX U OPSAHUYECKUX
eewecms, YPAGHeHUs. XUMUYECKUX peakyull, OOBACHAMb UX  CMbICI,
nOOmeepIcoamsb — XApaKmepHvle — XUMUYECKUe  CE0UCmEd  6eujecms
COOMBEMCMEYIOUUMU IKCREPUMEHMAMU U 3ANUCIMU YPAGHEHUT XUMUYECKUX
peaxyutl,

- YMemyb YCmanasnueams NPUHAOLENCHOCTNb U3VUEHHbIX HeOP2AHUYeCKUX
U OpP2aHUYECKUX Geuecms K ONpedeeHHbIM KIACCAM U SPYRNAamM COeOUHEeHUl,
Xapaxmepuzoeams ux cOCMA8 U GadiCHeliuue CE0UCMBd;, Onpeodeiiamsb UObl
XUMUYeCKux cessell (Ko8aneHmHas, UOHHAS, MEeMAIIUYecKdas, 6000POOHAs),
Mmunel  KpUCMAIUYECKUX — peuwemoK  6ewecms,  KIAcCUuQuyuposams
XUMUYECKUEe peakyuu;

- chopmuposams  npedcmagieHus: 0 MAMEPUATbHOM —eOuHCmee Mupda,
3AKOHOMEPHOCMAX U NO3HABAEMOCTNU SGTIEHULL NPUPOObL, 0 Meche U 3HAYeHUU
XUMUU 6 cucmeme eCmecmeeHHbIX HAYK U ee poau 6 obecneueHuu
VCMOUYUBO20 PA3GUMUSL YeNI0BEUECTNBA. 6 PEUEHUU NPODIEM IKONOSUYECKO,
9Hepeemuueckou U NUWesol 0e30nacHOCmY, 6 pa3sumuu  MeOUuyuHbl,
CO30aHUU HOBbIX MAMEPUALO8, HOBIX UCIOYHUKOG IHEPSUU, 8 0DeCneyeHul
PAYUOHATILHO20 NPUPOOONONL30BAHUSL, 8 (POPMUPOBAHUU




MUPOBO33pEHUs. U 00well KyIbmypbl Yero8eKkd, a MmaKdice IKOI0SUYECKU
000CHOBANHH020 OMHOWEHUS K CB0EMY 300P0O8bIO U NPUPOOHOIU cpede;

- erademv  CUCMEMOU  XUMUYECKUX — 3HAHUU,  KOMOpAs — GKuoYdem:
OCHOBONONG2aOWUe NOHAMUsL  (OONOAHUMENbHO K cUCmeMe  NOHSMuUl
0a306020 YpOBHS) - USOMONBL, OCHOBHOE U 8030YIHCOEHHOE COCMOSIHUE AMOMA,
eubpuouzayus amomuvix opoumarne, xumudeckas césazo (" " u "", kpammuovie
C6A3U), MONAPHASL KOHYeHmpayus, CMpyKmypHas @opmynd, usomepus
(cmpykmyphas, 2eomempuyeckas (Yuc-mpanc-usomepus,), munvl XUMUYECKUX
peaxyuil (2omo- u cemepoz€RHvle, obpamumble U HeOOpamumvle), pacmeopvl
(ucmumnnvle,  Oucnepcuvie  CUCMeEMbl),  KPUCMALIOSUOPAMbL,  CMenelb
ouccoyuayuy, INEKMpoOIU3, KPeKuHz, puopmune); meopuu u 3aKOHbI,
3aKOHOMEPHOCIU, — MUPOBO33PEHUECKUEe 3HAHUS, — Jledcauyue 8 OCHO8e
NOHUMAHUL ~ NPUYUHHOCIMU U CUCMEMHOCIU — XUMUYECKUX — SGNeHUl,
COBpeMenHble NPeOCmAasNeHuss 0 CMpPOeHUU 6euwecmed Ha AamoMHOM,
MOLEKYISIPHOM U HAOMOAEKVISIPHOM YPOGHSX, NPEOCHABGIEHUsL O MEXAHUIMAX
XUMUYECKUX peakyuil, MEPMOOUHAMUYECKUX u KUHEeMUYEeCKUx
3AKOHOMEPHOCMSX UX NPOMEKAHUSL, O XUMUYECKOM PABHOBECUU, OUCNEPCHBIX
cucmemax, ghakmonocuyeckue c8edeHUst 0 COUCMBAX, CoCmage, NOIY4eHUU u
6e30NACHOM UCHONL308AHUU BANCHEUUMUX HEOP2AHUYECKUX U OP2AHUYECKUX
seujecme 6 ObIMY U NPAKMULECKOU OesTMeNbHOCTU Yel08eKd, 0OWUX HAYUHbIX
NPUHYURAX XUMUYECKO20 NPOU3B00Cmed (Ha npumepe npousgooCmed CepHol
KUCTIOMbL, aMMUAKd, Memanoda, nepepabomu negpmu,);

= yMemb nposooumv pacyemvl N0 XUMUYECKUM QOPMYIAM U YDAGHEHUSIM
XUMUYECKUX peakyuil ¢ UCNONb308anueM @QUUYEeCKUX BeluduH (MAaccol,
obvema 2az08, Koruiecmsa

eemecmea), xapakmepusyrwux eeujecmeda ¢ KOIUYeCMBEEHHOU




CHOPOHDBL. pacuemsvl N0 HAXONCOCHUIO XUMUHECKOU @opmynsl eeujecmed;
pacuemvl Maccvl (00beMa, KOMUYeCmsa eewecmaa) NpOOYKma peakyuu, eciu
OOHO U3 UCXOOHBIX Geujecms O0aHo 6 6ude pacmeopd ¢ ONpPedeileHHOU
Maccosoll donell pacmeoperHozo 8ewecmaa Ui 0aHo 8 uzdvimke (umeem
npumecu); pacyemvl Macco8ou uiu 00beMHOU O00aU 6bIX00a NPOOYKMd
peaxkyuu; pacyemvl mMenjiogozo spgexma peaxyutl, 00bEMHbIX OMHOUEHUL
2a308;

- yMemb GbIAGISAMb XAPAKMEPHble NPUSHAKU U G3AUMOCES3b U3VUEHHDIX
NOHAMUL,  NPUMEHAMb  COOMBEMCMEYIOWUe NOHAMUS NPpU  ONUCAHUU
CMPOeHUsL U CBOUCME HEeOP2AHUYECKUX U OpP2AHUYECKUX 6eujecme u ux
npespaueHull; GblAGIAMb 63AUMOCEA3b XUMUYECKUX 3HAHUL C NOHAMUAMU U
npeocmagieHusmMu Opyeux npeomemos 0as 6oiee 0CO3HAHHO20 NOHUMAHUS U
OOBSICHEHUsL CYWHOCMU MAMePUaibHo20 eOUHCMed Mupa, UCHoIb308amb
cucmeMHvle XuMudeckue 3HAHUL Ol OOBACHEHUs. U NPOSHOZUPOGAHUS
SAGNEHUT, UMEIOWUX eCMEeCMEEHHOHAYUHYIO NPUPOOY,

- yMemb  UCNOAbL308AMb  HAUMEHOBAHUS  XUMUYECKUX — COCOUHEHUll
MeNCOYHAPOOHO20 — €003  MeOPemuyeckol U  NPUKIAOHOU  XumMuu U
MPUBUATLHBIE HA36AHUSL BEUECE, OMHOCIUWUXCSL K UYYEHHbIM KIACCAM
OP2AHUYECKUX U HEeOP2AHUYECKUX COeOUHEeHUll;, UCNONb3068AMb XUMUUECKYIO
CUMBONUKY — OfIsL  COCMAGLEeHUsT  (QOPMYN  HEeOpP2aHUYeCcKux  6eujecms,
MONEKYJIAPHLIX U CMPYKMYPHLIX (PA3ZGEPHYMbIX, COKPAUJCHHBIX U CKEIeMHbIX)
Gopmyn  opeanuueckux eeuecme; COCMAGSMb YPAGHEHUS XUMUYECKUX
PeaKyuil u pacKkpbiéams UxX CyUHOCMb. OKUCIUMENbHO- 60CCIAHOBUMELbHbIX
peakyuil nocpeoCcmeoM COCMABIEHUs. INEKMPOHHO20 OANAHCA IMUX PeaKyuil;
Peakyuil UOHHO20 0OMeHA Nymem COCMAGNEHUs. UX NOJIHbIX U COKPAUJCHHbIX
UOHHBIX

ypasHeHutl; peaxyuii 2uopoausa, peaxyutl




KOMNiekcoobpasosanus (Ha npumepe UOPOKCOKOMUAEKCO8 YUHKA U
ANIOMUHUSL), ROOMBEPIHCOAMb XAPAKMEPHbLE XUMUYECKUe CBOUCMEA 6eUleCmE
COOMBEMCMEYIOWUMU IKCHEPUMEHTNAMU U 3ANUCAMU YPAGHEHUTI XUMUYECKUX
peaxyuti;

- yMemb Klaccuuyuposams HeopeaHuyeckue U opeaHuyeckue geuyecmsa u
XUMU4eCKUue peaxyuu, CaMOCmosmenbHO GblOUpams OCHOBAHUS U KpUMepuu
01 KIACCUPUKAYUU U3YHAEMBIX XUMUUECKUX 00BEKmMOo8, XapaKmepu3oeams
cocmag U GajiCHelwue — CEOUCMEA — BeUjecmes,  NPUHAONEHCAWUX K
ONnpeoeNieHHbIM KIACCam U 2SpYnnam CoeOuHeHull (npocmele 6euecmsd,
OKCUObL, 2UOPOKCUOBL, CONU, YeNe8000poObl, Npocmble IPupbl, CRUPMbL,
eHonvl, anvoecuovl, KemoHvl, KAPOOHOBble KUCIOMbL, CIOJNCHbIE 3Pupbl,
JHCUPDBL, YeNeB00bl, AMUHbBL, AMUHOKUCIOMbI, O€NKlU), NPUMEHSAMb 3HAHUSL O
cocmase u ce0licmeax geujecms OJisk IKCHePUMEHMANbHOU NPOGEPKU 2UNOMe3
OMHOCUMENLHO 3AKOHOMEPHOCHEN NPOMEKAHUS XUMUYECKUX peakyuti u
NPOSHOZUPOBAHUS 6O3MONCHOCIEL UX OCYUWECMBNEHUSL;

- yMemb  nOOMEepICOamb  HA  KOHKDEMHbIX — NpuMepax  Xxapaxmep
3a6UCUMOCU  PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHUTI Om
Kpamnocmu u muna xosaneumuou ceszu (" u ""), e3aumno2o GnUAHUA
amomo8 u epynn amomo8 8 MONeKyIax, d mMakKdice Om 0cobenHocmell

”

pearuzayuu pasituiHblx MEXAHUIMOB NPOMEKAHUA peam;uﬁ;

- YMemb XapaKxmepuszoeams dNeKMpoOHHOE CIPOEHUEe amomos (8 OCHOBHOM U
6030VAHCOEHHOM COCMOAHUU) U UOHOB XUMUYECKUX demenmos 1 - 4 nepuodos
Ilepuoouueckoti cucmemor [ . Menoeneesa u ux sanenmuule 6O3MGDICHOCIIU,
ucnonvsyss nouamus "s", "n", "d-anexmponnvie” opbumanu,
9HepeemuuecKue YpoGHU; 00BACHAMb 3AKOHOMEPHOCIU USMEHEHUs. CBOUCME
XUMUYECKUX

27IeMeHMO8 U 0OPA3YEMbIX UMU COCOUHEHUL NO NePUOIam u
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epynnam;

OK 02. Hcnonvzosams
coepemennvie cpeocmsa
NnoucKa, aHanu3a u
uHmepnpemayuu
unpopmayuu u
uHgopmayuonHble
mexHono2uu O
6bINONIHEHUS 340aY
npogheccuonanrbHol
OdesimenbHOCMU

B obnacmu YeHHocmu HayiHoco no3Hanust.

- cpopmuposarnocms CcOOm8emcmayoue2o
COBPEMEHHOMY VPOBHIO pA38UMUsA HAVKU U O0OWeCmEeHHOU NpaAKmuKu,

MUPOBO33PEHUA,

OCHOBAHHO20 HA OUANO2e KYTbmyp, CHOCOOCMBYIOWE20 0CO3HAHUIO CB0E20
Mecma 8 NONUKYIbIMYPHOM Mupe;

- COBEPUICHCNBOBAHUE  S3LIKOBOU U  YUMAMENbCKOU  KYIbmypbl  KAK
cpeocmsa 83aumMo0elicmeust Mescoy a00bMu U NOSHAHUSL MUpA,

- 0CO3HaHUe  YeHHOCMmU 0essmenbHOCmY, — 20MOGHOCb
RPOEKMHYI0 U
UHOUBUOYATILHO U 6 2pynne;

Osnadenue YHUBEepCcaiIbHbIMU y’{e6HblMM NO3HABAMENbHBIMU OCUCMBUSMU.

HayuHou

ocyuiecmejisiinto uCCﬂ@()O@ClmeﬂbCKyIO oesimenbHOCb

8) paboma ¢ ungopmayuei:

- 81a0emb HABLIKAMU noJiy4eHus MH¢0]7MCZL;MM U3 UCMoO4YHUKO8 pAa3HbLX

munoe, CcaAmMocmosimelbHoO ocywecmseiino NOUcK, anaaus,
cucmemamuzayuro U unmepnpemayuro MHd)OpM(ll]uu PpasiuvdHsblx 6U008 U

¢opm npedcmaenenus;

= €030a6amb MeKCmbl 8 PA3IUYHLIX (POPMAMax ¢ y4yemom HA3HA4eHUs.
ungopmayuu U yeresolu ayoumopuu, GblOUpPas ONMUMATLHYIO GOopMmy
npeocmasneHus u 8U3yaru3ayul;

00CmMOBEePHOCIb,  e2UMUMHOCIb — UHOpMayuu, — ee

coomeemcmeue npacoevbim U MOPAIbHO-2MUUECKUM HOPMAM,

- oyeHusanv

- UCNONBL308AMb CPEOCMBA UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX
pewenuu
OP2AHU3AYUOHHBIX 3a0ay ¢ CcoOmoOeHueM mpebo8anull 3PSOHOMUKU,

mexHono2uil 6 KOCHUMUBHBIX, KOMMYHUKAmMU6HblX u
MEeXHUKu 6e30naCHocmu, cUCUEHDbL, pecypcocﬁepemcehtuﬂ, npaeoesvix u
aMmu4ecCKux Hopm, Hopm

unpopmayuonnou bezonachocmu;

= ymembvb 6bINOJIHANb XUMUYECKULl

(npeepau;euuﬂ opeaHuvdYecKux eewecme npu Hacpesanuu, nojiydeHue ImuileHa

niaHuposams U aKCnepumMeHm
U usyueHue e20 CEOlCME, KauecmeeHHvle peaKyuu Ha anboe2uosl, Kpaxmai,
OeHamypayus 0e1Ko8 npu HASpesaHuu, yeemHvle
peakyuu 6e1Ko8; NPoeoOUMs peakyuu UOHHO20 0OMeHd, Onpedeisimy cpedy

VKCYCHYIO  KUCTOMY;

BOOHBIX PACMBOPOS, KAYECMBEHHblE peakyuu Ha cyrvbgham-, Kapbonam- u
XIOPUO- AHUOHBL, HA KAMUOH AMMOHUSL, peuams IKCHePUMEHMANIbHbIE
"Memannot" u "Hememaniwt") 6 coomeemcmeuu c
npAsUIAMU  MeXHUKU 6Oe3onacHocmu npu  00paujeHuu ¢ Seuecmeamu U

3a0a4u no memam

nabopamopuvim 060py006anuem; NPeOCmasisimG pe3yibmamol XUMUYECKO20
IKCHEPUMEHMA 8 (PopMe 3aNUcU YPAGHEHUL COOMBEMCMBYIOUUX PeaKyuil u
Gopmynupoeanms 8bl800bL HA OCHOBE IMUX PE3YTbIMAMO8;

- yMemb aHaAIU3UPOSAaAmb XUMUYECKYIO UHPOPMAYUIO, NOYHAEMYIO U3 PA3HBIX
UCMOYHUKO8 (Cpedcm8 Maccosoll ungopmayuu, cemov Unmepnem u opyeue),

- @1ademb OCHOGHBIMU ~MemOOaMU HAYYHO20 NO3HAHUS —6eujecme U
XUMUYECKUX — AGNEHUl (nabmooenue, usmepenue, 9KCnepuMeHm,
MoOenuposanue),

= yMemb nposooumv pacyemvl N0 XUMUYECKUM QOPMYIAM U YDAGHEHUSIM
peaxyuii ¢ Qusuueckux
Xapaxmepusylowux 6ewecmad ¢ KOIU4ecmsenHoll CMOpOHbL. MACcyl, 00vema
(HopmanvHble YCl08Us) 2A308,
CUCmeMHble XUMUYEeCKUe 3HAHUS O/l NPUHAMUS DEeUleHUll 8 KOHKPEmHbIX

XuUmMuvecKkux UCnolb308aHUEM BEJIUYUH,

Kojiudyecmea eeujecmed, UCNOIb306dAMb

HCUSHEHHbIX cCumyayusix, C6A3AHHbIX C seulecmeamu U ux
npumeHeHuem,
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- 61a0emb HABLIKAMU PACNO3HABANHUS U 3AUUMbL UHDOpMaYUU,
UHGOpMayUOHHOU b6e30nACHOCMU TUYHOCMU,

- yMemb  camMoCmOSMeNbHO — NAAHUPOBAMb U NPOBOOUMb  XUMUYECKULL
9KCnepumenm  (HOLYUeHUe U  U3VYeHUe CEOUCME HeOpP2aHU4ecKux U
OP2aAHUYECKUX Gewecms, KayecmeeHble peakyuu y2iee000p0008 pa3iuiHbIX
KIACCO8 U KUCIOPOOCOOEPIHCAWUX — OP2AHUYECKUX — BEUeCms, —peuleHue
IKCNEPUMEHMANbHBIX 34044  NO  PACHO3HABAHUIO — HEOP2AHUYECKUX U
Op2aHUYecKux geujecms) ¢ coomodenuem npasui 6e30nacHo2o oopaujeHus ¢
sewjecmeamu U 1aOOpAmMopHviM 000pYOOBanuem, Gopmymuposams yeau
uccnedo8anus, NPeOOCMAsIAMs 8  PA3IU4HOU  opme  pe3yrbmamol
IKCHEPUMEHMA, AHATUZUPOBATN U OYEHUBANb UX OOCHOBEPHOCHIDL;

- ymemb  OCYWeCmIsimb  YENeHANpAGNeHHbIl  NOUCK — XUMUYECKOU
uHpopmayuu 6 paA3IUYHBIX UCTMOYHUKAX (HayuHas U Y4eOHO- HayuHas
aumepamypa, cpeocmea mMaccosou ungopmayuu, cemv Uumepnem u opyeue),
KpUMUu4ecKu aHatu3upo8ams Xumudeckyio ungopmayuio, nepepabamoleams
ee U UCTIONb308aMb 8 COOMEENMCMEUU C NOCAGIEHHOU Y4eOHOl 3a0ayel;

- enademv CUCMEMOU 3HAHUL O MEMOOAX HAYYHO2O0 NO3HAHUSL SIGNEHULL
APUPOObL, UCTOTLIYEMbIX 68 €CHECMBEHHbIX HAYKAX U YMEHUSMU NPUMEHSIND
OmuU  3HAHUSL NPU  IKCHEPUMEHMANbHOM UCCIe008aHUU  Geujecms U O07d
O00bACHEHUsL  XUMUYECKUX — S6IeHUll,  UMeIoWux Mecmo 6 npupooe
NPAKMu4eckoll OessmeibHOCmu

4eN06eKa U 8 NOBCEOHeBHOU HCU3HU,

OK 04. D¢pgpexmusno
63aUMOO0ELCMB08amb U
pabomamo 6 KOLLeKmuee
u Komamnoe

- 20MOBHOCMb K  CAMOPA38UMUIO, CamocmosimenbHOCmu
CamoonpeoenenHuIo;

-061a0eHUe HABLIKAMU YYeOHO-UCCIe008AMENLCKOU, NPOEKMHOU U
COYUATLHOTU 0eAMENbHOCTNU,

Osnadenue VHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU
oeticmeusamu:

6) cosmecmuas 0essmenbHOCb:

u

- yMemb  NIAHUPOGAMb U  GbINOJHAMb  XUMUYECKUL  IKCHepUMEHM
(npespawjenus opeaHUYecKUx 6ewecms npu Hazpesanuu, NowyueHue IMuieHd
U Uu3yueHue e20 CE0LCME, KAuyeCmeeHHble peakyui Ha anboe2uobl, Kpaxmdl,
VKCYCHYIO KUCIOmY; OeHamypayus 0e1K08 npu HAcpesaHuu, YeemHule
peaxyuu 6enKos; NposooUms peaxKyuu UOHHO20 0OMeHd, Onpedenims cpedy
B0OHBIX PACMBOPOS, KAYeCMEEHHble peakyuu Ha cyavgam-, KapOoHam- u
Xn0puo-

AHUOHBI, HA KAMUOH AMMOHUSL, Peulams IKCRepUMEeHMAIbHble 3a0ayu
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- NMOHUMAMb U UCNOTB306AMb  NPEUMYWECBA — KOMAHOHOU U
UHOUBUOYATLHOU pabombl;

- NPUHUMAMb  Yeau COBMECHOU OesimeIbHOCMU, OP2aHU308bI6AMb U
KOOPOUHUPOBAMb OeliCmeust no ee OOCMUINCEHUIO: COCMAGIsimb NiaH
Oeticmguil, pacnpeoeiims pOIU C YUEMOM MHEHUN YYACMHUKOS
obcyacoams pe3yrbmamvl COBMeCmHOU padbombl,

= KOOpOUHUPOBAMb U  BbLINOJHAMbL pabomy 6 YCIOBUSX pPednbHO20,
BUPTYATLHO20 U KOMOUHUPOBAHHO20 63AUMOOEUCTEUSL,

- oCcywecmesnames nO3UMUEHOEe CMpame2uyeckoe no8eoeHue 8 pasiuiHbix
Cumyayusix, — nposieisimb  MEOpPYecmeo U goodpajicenue,  OblMb
UHUYUAMUBHBIM

Osnadenue yHUBePCATbHLIMU Pe2YIAMUSHbIMU OeUCTNGUAMU. 2)

npunsimue ceos u Opyaux nooei.

- NPUHUMAMb MOMUBHL U APSYMEHMbL OPYUX 00l NPU AHATU3E
pe3yibmamos 0esmenbHOCmu,

- NPU3HABAMb CB0E NPABO U NPABO OPY2uXx TI00el HA OWUOKU,
- paszeueamv CNOCOOHOCHb NOHUMAML MUP C NO3UYUU OPY2020

yejoeeka,

no memam "Memannwt" u "Hememannol”) 6 coomeemcmeuu ¢ npasuiamu
MexXHUKY Oe30NaAcCHOCmU NpU 0OpaeHul ¢ 8ewecmeamu U 1abopamopHbim
060pydosanuem,; npedCmasiams pe3yabmamsl XUMU4ecko2o IKCHepumMenma 6
Gopme 3anucu ypagHeHuil cOOMEEMCmMEYIOWUX peakyul u hopmyiuposans
8b1B00bI HA OCHOBE DMUX PE3VIbINAMO8,

-yMemb  CAMOCMOAMENbHO — NIAHUPOBAMb U NPOGOOUMb  XUMUYECKUL
9KCnepuMeHm  (ROyueHue U U3YYeHue CEOUCME HeOpPeaHu4yeckux u
OP2AHUYECKUX BeWecms, KauecmeeHble peakyuu Yeie6000p0008 pa3iuiHbIX
KAACCO8 U KUCIOPOOCOOEPHCAWUX — OPSAHUYECKUX — Beujecms, —peuleHue
IKCHEPUMEHMANbHBIX ~— 3a0a¥ N0  PACNO3HABAHUIO — HEOP2AHUYECKUX U
OpeaHuyecKux geujecms) ¢ cobmo0eHueM npaguil 6e30nacHo20 oopaujerus ¢
sewecmeamu U J1abOpamopuviM  000pyoosanuem, @Gopmyauposams yeau
uccnedo8anus,  NPedoCmMAsAmbs 6  PAIUYHOU  (hopme  pe3yiibmambl
9KCHEPUMEHMA, AHATUZUPOBATNL U OYEHUBAMb UX OOCOBEPHOCHIb,

OK 07. Cooeiicmsosampv
COXPaneHUio OKpyxcarouel
cpeowi,
pecypcocbepedicenio,
NPUMEHSMb 3HAHUSL 00
U3MEHEeHUU KIUMamad,
NPUHYUNBL OEPEANCTUBO2O
npoussoocmaa,
aggpexmusno
deticmeosams 6

B obnacmu sxonocuuecko2o 60CnumaHus:

- chopMUpOBaHHOCIb IKONOSUYECKOU KYIbMYPbl, NOHUMAHUE GIUSHUSL
COYUATLHO-IKOHOMUYECKUX TNPOYECCO8 HA COCMOsIHUE NPUPOOHOU U
COYUANbHOU Ccpedbl, OCO3HANUE 2N00ANLHO20 XApaKmepd 3KON02UYECKUX
npooem;

- nIAHUpOBaHUe U Ocywecmenenue Oelucmeuti 8 oKpyscaroujel cpede Ha
OCHOBe 3HANUS Yelell YCMOUUUB020 PA36UMUs Ye08euecmad;

aKkmugHoe Henpusimue 0eucmautl, NPUHOCAWUX 8ped OKpYicalowell cpeoe;
- YMeHue npocHo3Uposams HebIa2oNPpUsmHble IKOI0SUYECKUe
nOCAe0Cmeuss RPeONnPUHUMAeMbIX 0eUCmBUll, NPe0omepaujams ux,

- chopmuposamv  npedcmasneHus: 0 XUMUYECKOU  COCMAGIsoujeli
eCmecmeeHHOHAYYHOU KAPMUHbL MUPA, POIU XUMUU 8 NO3HAHUU S6TeHUll
npupoosl, 6 QOPMUPOBAHUU MBIUAEHU U KVAbMYpbl JUYHOCMU, —ee
DYHKYUOHATLHOU 2PAMOMHOCIU, HE0OX0OUMOU OJis peuleHuss NPAKmu4ecKux
3a0a4 U IKON0SUHECKU 0OOCHOBAHHO2O OMHOUWIEHUS K CE80eMYy 300pP06bI0 U
npupooHol cpeoe;

- ymemwb cobm00amov NPAUNa IKOIOSUYECKU YelecO0OPA3H020 NOBEOCHUs 6
ObImy U mpyooeoil 0essmenbHOCMU 6 YeasX COXPAHEHUsI C80e20 300pP08bs U
OKpydcaroujeli npupoOHOU Cpeodbl;, YYUMbIEAMb ONACHOCHb 6030€UCMEUsl HA
JHCUBLIE OP2AHUZMBL ONPEOENEHHBIX 8EUeCME, NOHUMAS CMbICI NOKA3AMes.
npeoenbHou OONYCmuUMo

KOHYermpayuu,
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upe38bIYAliHbIX
cumyayuax

- pacuiuperue onslma odessmenvHOCmU 9KONI02UYECKOLL
HanpasesjieHHocmu,
- osladeHe HaBbIKAMU y‘le6HO-uCCﬂedO@ameﬂbCKOﬁ, npoeKmHod u

COL;MLL/IbHOlZ 0€}lm€]leOC'mu,'

U oyeHusamv ¢ NOUYUL
IKONOUMECKOU DE30NACHOCIU NOCAeOCEUs ObIMOBOU U NPOU3BOOCBEHHOU
nepepabomkou  geujecms;
UCNONBb308AMb NOJYYEHHbIe 3HAHUS 0N NPUHAMUSL SDAMOMHBIX PeuteHull

T ymemb npocHO3Uupoeanib, AHAJIUIUPOBAMb

oesimenvbHoCmu yejnoeeka, C8A3AHHOU C

np06ﬂe/w 6 cumyayusix, CA3aAHHbIX C xuMueﬁ;

- yMemb 0CO3HABAMb ONACHOCMb GO30€UCMEUL HA JICUBLIE OP2AHU3MbL
onpeoesieHHbIX npeoenvHol
oonycmumotul npumepax  cnocoowvl
YMeHbUeHUs: U NPe0OMEPayeHUst Ux 6peOH020 6030etiCBUs Ha

eewecme, NOHUMAs  CMblCll  nokasameiii

KOHYeHmpayuu, U NoOACHAmMb HaA

OpcaHu3mM 4ejloeeKda.

VIP1 Ocosnaiowuti cebs
ePAKHCOAHUHOM U
BAUUMHUKOM 8ENIUKOU
cmpanl

-oco3HaHue 00YHAIOUWUMUCS POCCUTICKOU 2PANHCOAHCKOU UOEHMUYHOCTHU
— 20MOBHOCMU K CAMOPA3EUMUIO, CAMOCMOAMENbHOCIU U
camoonpedenenuio;

— 0CO3HaHUS 0OYUAIOWUMUCS CBOUX KOHCHUMYYUOHHBIX NPAB8 U 00A3aHHOCMEl,
yeasicenus K 3aKOHy U NpasonopsoxKy;

— npeocmasneHust 0 COYUAIbHbIX HOPMAX U NPABULAX MENCTUYHOCTHBIX
omHoOweHUll 8 KOIeKmuse,;

— 20MOBHOCMU K COBMECTHOU MBOPUECKOl OesIMeTbHOCMU NPU CO30aHUU
V4eOHBIX NPOeKmMOo8, peuleHul Y4eOHbIX U NO3HABAMENbHBIX 3A0al, 8bINOIHEHUU
uMULecKux IKChepuMeHmos;

— cnocobOHOCMU NOHUMAMb U NPUHUMATNE MOMUGbL, HAMEPEHU, TO2UKY U
apaymenmol Opy2ux npu aHaiuse pasiuiHbix U008 y4eOHOU OesmenbHOCu

VIP 4 IIposenaiowuii u
Oemoncmpupyrowuil
yeaoicenue K 100sim mpyoa,
0CO3HAIOWUL YEHHOCb
cobcmeenno2o mpyoa.
Cmpemsawutics
K hopmuposanuio @ cemegou
cpede TUYHOCMHO U
npogheccuonanbro2o
KOHCIMPYKMUBHO20

«Yupposoeo creday.

— 20mMoBHOCIb U CHOCOOHOCb o6y1¢a}0u4uxCﬂ pykoeoc)cmeoeambm
6 ceoell OessmenbHoOCmuU UEHHOCNHO-CMbICTI06bIMU YCMAHOBKAMU,
npucywyumu ueﬂocmHod cucmeme XxumMu4deckozo 06pa306auuﬂ;

— YEHHOCMHO20 OMHOWIEHUS. K UCHOPUYECKOMY U HAYYHOMY HACAEOUIO
omeuecmeenHoOl XuMuu,;

— yeasicenus K npoyeccy meopuecmed 6 001acmu meopuu U NPAKmMu4ecKo2o
NpUMEHEHUs XUMUL, OCO3HAHUS MO20, YMO OOCIMUICEHUS HAVKU eClb
pesynbmam OIUMenbHbIX HAOM0O0E U, KPONOMIUBLIX IKCNEPUMEHMATbHBIX
NOUCKO8, NOCMOAHHO20 MPYOd YUEHbIX U NPAKMUKOS,

— uHmMepeca u No3HABAMENbHIX MOMUBOE @ NOJYUEHUU U NOCLe0VIoWeM
ananuze uHgopmayuu o0 nepedosvix OOCMUNCEHUSX COBPEMEHHOU
omeuecmeenHOl XuMuu,

— KOMMYHUKAMUBHOU KOMNEMeHMHOCMU 8 Y4eDHO-UCCAe008amenbCKolU
OessmenbHoCmU, 00WeCmEeHHO NOJLE3HOU, MBOPUECKOU U Opyaux 6U0ax
OessmenvHOCMU,

— YCMAaHOBKU Ha aKMUBHOe y4acmue 8 peueHul npakmu4ecKux 3a0ay
COYUANbHOT HANPABIEHHOCTNU (8 PAMKAX CBOEll SPYNNbl, KOANEOHCA),

— unmepeca Kk npaKmu4eckomy uzyueHuio npogeccuil paziuinozo pood, 8 mom
uiCe Ha OCHOBE NPUMEHEHUsl NPEOMEMMHbIX 3HAHUL NO XUMUU,

— yeaoiceHusi K mpyoy, IH00saM mpyoa u pe3yibmamam mpyoosou
OessmenvHOCMU,

— 20MOBHOCNU K OCO3HAHHOMY GbIOOPY UHOUBUOYATLHOU MPAEKMOPUU

0Opaszosanus, Oyoywetl npogheccuu u pearuzayuu COOCMBEHHBIX JHCUSHEHHBIX
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NIAHO8 C YUEMOM JTUYHOCHBIX UHIMEPECO8, CHOCOOHOCHEN K XUMUU, UHMEPECO8
u nompebrocmeti 0bwecmaa;

CPOPMUPOBAHHOCIIU MUPOBO33PEHUSL, COOMBEMCMEYIOUe20 COBPEMEHHOMY
VpOBHIO pasgumust HAYKU U 0OUeCMEEHHOT NPAKIMUKU,

— NOHUMAHUSL CReYUPUKU XUMUU KAK HAYKU, OCO3HAHUSL € PO 6
(hopmuposanuu payuoHaILHO20 HAYYHO20 MbIUAEHUS], CO30AHUL YeTOCHHO20
npedcmasienus 06 OKpyscaroujem mupe KaxK 0 eOUuHcmee npupoobl U 4elosexd, 8
NO3HAHUU NPUPOOHBIX 3AKOHOMEPHOCIEU U peuleHul npobem CoXpaHeHus
NpUPOOHO20 PABHOBECUSL,

— Y0exncOEHHOCmU 8 0COOOU 3HAUUMOCIU XUMUU OISL COBPEMEHHOU
yusuIUIAYUU: 8 €€ 2YMAHUCMUYECKOU HANPAGIEHHOCIU U BANCHOU PONU 6
co30anuu HOBOU 6A3bl MAMEPUATLHOU KYIbMYPbL, PeUleHUU 2100aNbHbIX
npobiem yCmoudugo20 pazeumus 4eiogeiecmsd

— CbIpbeBOl, IHEPLeMUUeCcKo, NUWEBOU U IKOI02UHeCKOl Oe30NaACHOCMU, 8
pazeumuu meduyuHbl, 0becneueHuy YCio8uil YCReuwno2o0 mpyoa u K0A102UYecKu
KOMGOPMHOUL JHCUSHU KAAHCO020 YlleHA 00wecmaa;

— ecmecmeeHHO-HAYYHOU 2PAMOMHOCTU. ROHUMAHUSL CYWHOCMU MEMOo008
MO3HAHUS, UCNONL3YEMbIX 8 €CIECBEHHbIX HAYKAX, CHOCOOHOCMU
UCnoabL308aMb NOLYUAEMbIE 3HAHUS OIS AHANU3A U OOBACHEHUS. A61eHU
OKpYIHCatOWe20 MUpa u NPOUCXO0AWUX 8 HEM USMEHEHUU, YMEeHUs Oelamb
060CHOBANHbIE 3AKTIOHUEHUS. HA OCHOBE HAYYHBIX (DAKMO8 U UMEIOWUXCS OAHHBIX
C yenvio noryueHusi 00CHOBEPHLIX 8bIBOV0E;

— cnocobHoCmMU CAMOCMOAMENLHO UCTIONb308AMb XUMUYECKUEe 3HAHUS OJis
pewenus npobiem @ pedanbHbIX HCUSHEHHBIX CUMYAYUSIX,

— uHmepeca K RO3HAHUIO U UCCLed08AMENbCKOU OesiMeNbHOCIU,

— 20MOBHOCMU U CNOCOBHOCIU K HENPEPLIBHOMY 00PA3068AHUIO U
camoobpazosanuio, Kk AKMUEHOMY HOJYUEHUIO HOBbIX 3HAHULL NO XUMUU 8
COOMBEMCMBUU C HCUSHEHHBIMU HOMPEOHOCHAMU,

— uHmepeca K 0COOEHHOCMAM MpPYod 8 PA3IUUHbIX cihepax npogheccuoHarbHoU
OesmenvHocmu.

VIP 5

V[emoncmpupyowuti
npueepIceHHOCmb K POOHOU
Kyabmype, ucmopuiecKkou
namsamu Ha ocHoge 11068uU K
\IPooune, pooHoMmy Hapooy,
Wmanoi pooune, NPUHAMUIO
MpaouUyUOHHbIX YeHHOCmEN
IMHOCOHAYUOHATILHO20
Hapooa Poccuu.

— uejaenanpaesjieHnoe passumue 6HympeHHux y6€3fC0€Hu12 JUYHOCMU HA
OCHOB€ KIo4e6blx L;eimocmeﬁ u ucmopuiyecKkux mpaduuud 6azo601i HayKu
wxumuu,

~-HpAeCmMeEEeHH020 CO3HAHUMA, IMUUECKO20 noee()eHuﬂ;

— cnocobrocmu oyernusamsb cumyayuu, CesA3aHHblE C XUMUUECKUMU A6/IEHUAMU,
U NPUHUMANMb OCO3HAHHKbIE PEULEeHUS, OPUEHMUPYACb HA MOPAbHO-
HpPABCMBEHHble HOPMbL U YEHHOCMU,

— cOmMO6HOCMU OYEeHUBANb C80€ noseoenue u nocmynkKu ceoux moeapuu;eﬁ c
nosuuuﬁ HpPABCMBEHHbIX U NPABOBLIX HOPM U OCO3HAHUE nocneocmeutl dMmux
nocmynKoe,
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VIP 9 Cobriodarowuil u
nponazanoupyiowul
npasuia 300po6o2o u
bezonacrnozo 0bpasa Hcusnu,
cnopma,
npedynpescoarowuti oo
npeodonesarowuil
BasucUMocmu om aIKo2os,
mabaxa, ncUxoaKmueHvIxX
Beujecme, azapmuuix uep u
m.o. Coxpansirouguti
ncuxonocuiecKyro
yemouyugocms 6
CUMYamuUGHO CIONCHBIX UIU
cmpemumensHo
MeHsIoWUXCst

cumyayusix.

— Haauvyue vomusayuu K 06yl{€Hui0

— noHuMaHusL yenHocmetl 300P08020 U DE30NACHO20 0OPA3A HCUZHU,
HeoOX00UMOCHU OMEENCMEEHHO20 OMHOWEHUS. K CODCMBEHHOMY (DUUYECKOMY
U ncuxu¥eckomy 300posvio;

— cobr00enust npasus 6e30nacH020 0bpawenus ¢ sewecmeamu @ oOvimy,
106CeOHeBHOU HCUSHU U 8 MPYOOBOU OesIMENbHOCIIU;

— NOHUMAHUSL YEHHOCMU NPABUT UHOUBUOYATLHO20 U KOLIEKMUBHO20
6e30nACH020 NOBEOCHUSL 6 CUMYAYUSIX, YZPOACATOUUX 300POBbIO U HCUZHU
1100, 0CO3HANUS NOCIeOCTNEUL U HENPUAMUS 6DEOHbIX NPUBbIYEK
(Ynompeobnenus anKo2os, HAPKOMUKO, KypeHus);

JIP10 3abomswutics o
sauume OKpyicarouent
cpeovl, cOOCMEeHHOU U
uyoKcoll 6e30nacHoCmu, 8
mom uucie yupposoil.

— Haiudue npaeoCo3HaHUsA 9KON02UHECKOU Kyabmypbol U cnocobrnocmu
cmasums yeiu u cmpoums HCU3HEHHble N1aHbl

— DKONI02UYECKU YeNeco0OPAa3H020 OMHOWEHUS K NPUPOOe, KAK UCTIOYHUKY
CYwecmeoganus Heu3Hy Ha 3emie;

— nonumMaHust 2106aILHO20 Xapaxmepa IKOIOSULECKUX NPOOIeM, GIUSHUS
DKOHOMUHECKUX NPOYECCO8 HA COCTMOANUE NPUPOOHOU U COYUATLHOU CPedbl; —
0CcOo3HANUS HEOOXOOUMOCU UCTIONL30BAHUSL OOCIUICEHUL XUMUYU O/l PEULCHUs
60NPOCO6 PAYUOHATILHO20 NPUPOOONONLIOBAHUSL

— aKMUBHO2O HenpusmuUs OeUCmeull, NPUHOCAWUX 6ped OKpYIcaiowell
MpUpoOOHOUL cpede, yMeHUsi NPOSHO3UPOBAMb HeOIA2ONPUAMHbIE IKOIOSUYECKUE
nocredcmaus npeonpUHUMAaemMsbix Oelicmeull u nPpedomepaams ux;

— HAIUYUS, PA36UMO20 IKOIOUYECKO20 MbIULTEHUSL, IKOLO2UHECKOU KYIbIMypbl,
onvima OesimeibHOCMU IKOIOZULECKOU HANPAGLIEHHOCU, YMEeHUs
PYKOBOOCMB08AMBCS UMU 8 NOZHABAMENLHOT, KOMMYHUKAMUBHOU U COYUATLHOU
npaxkmuke, CROCOOHOCMU U YMEHUSI AKMUBHO NPOMUBOCTOSIMb UOEON02UU

xemoghoouu,
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2.CTpyKTypa M coep:kaHue 001e00Pa30BaTEeIbHON AU CHUTTHHBI « XUMMSDY

2.1.00beM AMCUUIUIMHBI U BUIBI y4eOHOM paboThI

Bun yue6Hoii paboTsI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JMCHUTINHBI 165
B T.Y.

OcHOBHOe coiep:kaHue 123
BT. 4..

TeopeTHIecKoe 00yICHHE 63
MIPAKTUICCKUC 3aHITHS 39
B T.4. KOHTPOJIbHBIE PaOOTHI 5
nabopaTopHbIe 3aHATHUS 16
IIpogeccnoHANBLHO-OPHEHTHPOBAHHOE colepiKaHue (coaep:KaHue 47
MPUKJIATHOTO MOJYJIA)

BT. 4..

TeopeTHIecKkoe 00yIcHHE 8
MIPAKTUICCKUC 3aHITH 20
JabopaTOPHEIC 3aHATHUS 14

IIpome:kyTouHnas arrecTanus (AK3aMeH)
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2.2.TemaTnyeckuii MJIAH U COJlep:kaHue TUCHAILIHHDI

Haumenosanue Cooeporcanue yuedbHo20 mamepuana (0CHOBHOE U RPOPeCCUOHATIbHO-OPUEHIMUPOBAHHOE), 1A00OpAmMOPHDbLE U Oovem Dopmupyemule
pasdeﬂos u mem npakmuviecKue 3anamus, npulamdnoﬂ MOOleb uyacoe KomnemeHnyuu
1 2 3 4
OcHOBHoOE coaepxKaHue 123
Paznen 1. OcHoBBI CTPOeHHS BelecTBa 12
Tema 1.1. OcHOBHoOE coaepxKaHue 9 OK 01
Crpoenune atomoB TeopeTuueckoe o0y4enue 5
XUMHYCCKUX CoBpeMeHHas MOJIENb CTPOCHHs aTOMa. DJIEKTPOHHAS KOH(Uryparus atoMa. Knaccupukanms XuMUYecKuX
3JIEMEHTOB H NIEMEHTOB (S-, p-, d-omeMeHThI). BaneHTHbIe 91MeKTpoHbl. BaeHTHOCTh. DNEeKTpOHHAS TIPHPOIa XMMHYECKOM
Hnpuponaa CBA3U. DIEKTPOOTPULIATEIBHOCTh. KoBaNeHTHas CBA3b, €€ Pa3HOBHMIHOCTH M MEXaHM3Mbl 00pa30BaHUA
XMMHUYECKON (oOMeHHBIH 1 TIOHOpHO-aKIeNTOpHbIH). MoHHas cBs3b. MeTammiueckas cBs3b. BogopoaHas cBs3b. >
CBS3H Me:xmonexysapHble B3aUMOACHCTBYS.
N30TOmBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, TMOpHAM3aIs aTOMHBIX OpOHTaseH.
ITpakTHyeckue 3aHATHS 4
Pemenne mpakTHYeCKUX 3a[JaHUAN HA COCTABIEHHE DJIEKTPOHHO-Tpadmueckux (opmyn sneMeHTOB 1—4
MIEPUOJIOB.
Pemenne 3aanuil Ha UCTIONB30BAHUE XMMHYECKOM CHMBONMKM M HA3BAHMI COCIMHEHHI MO HOMEHKJIAType
MEXTYHAPOJHOTO COK03a TEOPETHUECKOH M TPHMKIAJHON XUMHM M TPUBUANIBHBIX HA3BAHUH I COCTABIECHHS 4
XUMHYECKUX (HOPMYI IBYXaTOMHBIX COCIMHEHUH (OKCHIOB, CYIb(UIOB, THAPUIOB U T.II.) U APYTHX
HEOPTaHUYECKUX COEJUHEHUH OT/ENbHBIX KIIACCOB.
Tema 1.2. OcHoBHOe cofiep:kanne 3 OK 01
Ilepuonnyeckuii | Teopernueckoe o0yueHue 0K 02
3aKOH U TabnIa
IIpakTuyeckue 3ansATHS 3
J.W. Menneneena
[lepnoanueckas cucrema xumuueckux daeMentoB JI.1M. Menneneea. @usnueckuid cmbicn Ilepruoanyeckoro
3akoHa JI.1. MenjeneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH
TIPOCTBIX M CIIOXKHBIX BELIECTB B COOTBETCTBHH C MOJOXEHUEM XMMUYECKOrO d1eMeHTa B lleproauyeckoii 3

cucteMe. MupoBo33peHueckoe 1 HayyHoe 3HaueHue [lepuonanueckoro 3akona .M. Menneneepa. [Iporaosst
J.U. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKHX HJIEMEHTOB.
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Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 33aHMN HA XapaKTepU3alMI0 XUMHUYECKUX 3JEMEHTOB
«Meramuueckue / HEMETAILTHYECKHUE CBOICTBA, DNEKTPOOTPHIIATENLHOCTD W CPOJICTBO K HIEKTPOHY XUMUIECKUX
3JIEMEHTOB B COOTBETCTBHE C MX JJIECKTPOHHBIM CTPOCHHUEM M TIOJNOKEHUEM B MEPHOANYECKONCUCTEME XUMUYECKUX
snementoB JI.J1. Menneneesa.

JP 1
JIP 4
JIP 5

Pazmen 2. Xumuueckn

e peakuun

19

Tema 2.1. Tumn

OcHoBHOe coftepKaHue

12

XUMHYECKUX

Teoperuueckoe o0y4enue

peaxiuii

Knaccudukamus u THIIBI XUMUYECKHUX PEAKIHI ¢ YIaCTHEM HEOPraHWIECKUX BelecTB. KonmmyecTBeHHbIE OTHONICHNUS B
xuMuH. OCHOBHbIE KOJTMYECTBEHHBIE 3aKOHBI B XMMHH M PAcueThl 10 YPaBHEHHUAM XMMHYECKHUX peakiuid. Monb Kak eIuHuIa
KOJIMYECTBA BemecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHMS MacChl U HEPruu. 3akoH ABorajpo. MosspHbIil 00beM Ta3oB.
OtHocHTeNbHAS MIOTHOCTH Ta30B.

Peaximn koMriekcoo0pa3oBaHus ¢ y4acTHEM HEOPTaHMYECKHX BELIECTB (Ha TpUMEpe THAPOKCOKOMILIEKCOB

IIMHKA U AJTFOMUHHS).

IIpakTHyeckue 3aHATUS

CocraprneHue ypaBHEHMI peakiyii COSIMHEHNS, PA3OKEHUs, 3aMeIIeHNs, 00MEeHa. YPaBHEHHs PEeakKiyii TOpeHus, HOHHOTO
00MeHa, OKHCIIEHUSA-BOCCTAHOBIICHHS.

Pacuer konM4eCTBEHHBIX XapaKTEPHCTUK HCXOAHBIX BEWIECTB U IIPOAYKTOB PEAKIMH. PacyeT KonuuecTBeHHbIXXapaKTEPUCTHK
TIPOYKTa PEAKLMU COSAMHEHHS, €CIM OJJHO M3 BEIIECTB JaHO B M30BITKE M/WIH COJEPXKUT pumecH. Pacuer MaccoBoil min
00BEMHOM JI0JTH BBIX0/1A IPOIYKTA PEaKIHK COEAUHEHHS OT TEOPETHYECKH BO3MOKHOTO0. PacueT 00heMHBIX OTHONIECHHIT Ta30B.
Pacuer macchl (00beM, KOTMYECTBO BEIIECTBA) IPOAYKTA PEaKIHH, €CIi OJHO U3 BEIIECTB JaHO B BUJIE PacTBOpa C
OTpE/IeNIEHHON MAacCOBOM JI0JIEl pacTBOPEHHOTO

BEILECTBA.

YpaBHeHuUs OKUCIeHUs-BoccTaHOBEHNS. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTENb. OKUCIUTENBHO-
BOCCTaHOBHTEJIbHBIE PEAKIMH B IPUPOJIE, IPOM3BOACTBEHHBIX MPOLIECCAX U KU3HEEATENbHOCTH OpraHi3MoB. OKHCIHTEbHO-
BOCCTAHOBUTEJILHBIN MNOTCHI A CPCIBL. Cocrasnenue 1 YPpaBHUBAHUC OKUCIUTCIBHO- BOCCTAHOBUTCIIBHBIX peaKum"d METOZA0OM
SJICKTPOHHOT'O 6ancha. Tunuusie HCOPraHN4CCKUC OKUCIIUTCIIA 1

BOCCTAHOBHTENH. DJIEKTPOJIMU3 PACTBOPOB M PACIUIABOB COJIEH.

OK 01
JIP10

Tema 2.2.
DNEKTPOITUTHYECKA

OcHoBHOe coftepKaHue

Teoperuueckoe o0y4enue

OK 01
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A IUCCOLMALUSA U
WOHHBI 00OMEH

Teopust snexTponuTHdecKor auccormanyy. Peaknun nonHoro ooMena. CoCTaBlIeHHE pPEaKIHid HOHHOTO OOMEHa MyTeM
COCTAaBJICHHUS UX IOJIHBIX 1 coxpameHme MOHHBIX ypaBHeHHﬁ.

[uapomnu3 coneid. 3HayeHHe THAPOIM3A B OMONOTHYECKHX OOMEHHBIX Tporeccax. [[puMeHeHne Tuaponmsa B
HpOMBIH_UIeHHOCTI/I.

JlabopaTopHbie 3aHSTHSA 2

JlaGopartopnas padota «Peakuun ruponusay.

HccnenoBanue cpeipl pacTBOPOB CONEH, 00pa30BAHHBIX CHIIBHBIMH M CITA0BIME IPOTOMTAMH, M UX PEAKINIA CPAaCTBOPaMH 2

nenoun 1 kapbonara Hatpus. CoCTaBICHUE PEAKIUIA THAPOIH3A CONEH.
KonTtpoabnas

CrpoeHue BElIeCTBA i XUMUYECKHE PEAKIUH. 1
pabora 1
Paznen 3. Crtpoenne u CBOICTBA HEOPraHWYECKUX BelIeCTB 27
Tema 3.1. OcHoBHOE coep:kanue OK 01
Knaccnduxanys, TeopeTnyeckoe ofyyenne S OK 02
HOMCHKJIATypa 1 [Ipenmet Heopranudeckoit Xumun. BzauMocBs3b Heopranuyeckux Bemects. Knaccudukaims HeopraHMuecKux BEmIeCTB. JP9
CTPOCHHC TIpocTeie 1 cioxHbIe BemecTBa. OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHJBI, THAPOKCHIBI, KHCIOTHI, COIH). JP 10
HEOPraHN4eCKuX HomeHknaTypa ¥ Ha3BaHME HEOPraHWYECKHX BEIIECTB MCXOIS M3 MX XMMUYECKOW (HOPMYIBI MM COCTABICHHE XUMHUUYECKON
BCIICCTB (opmyIBl MICXOA M3 HA3BaHMS BEIIECTBA MO MEXKTYHAPOJHOW WM TPHBHATLHOWHOMEHKIIATYPE.

MexMoneKyIspHble B3auMoeicTBUs. Kpucramioruaparsl. ArperaTHsie COCTOSHHS BelecTBa. Kpucrammmdeckue u 5

amopdHble BemecTBa. THITBI KPUCTALTMYECKHX PEIIETOK (ATOMHAS, MOIEKYISAPHAS, HOHHAS, METAILTIMYECKAs). 3aBHCHMOCTb

(hu3MUecKUX CBOWCTB BENIECTBA OT TUIA KPUCTALTMYECKON pemeTku. [[pudaiHs MHOT00OpasHsi BEIECTB.

CoBpeMeHHbIE MPEICTABICHHS O CTPOCHHH TBEP/bIX, KUIKUX W Ta3000pa3HbIX BEMIECTB. JKUIKHE KPHCTAJLIbL.

IIpakTuyeckue 3ansATHS 4

Pemenne 3amau Ha pacyeT MacCoBOW M0NMM (MAcChl) XUMHYECKOTO dJIEMEHTa (COSAMHEHHs) B Mojekyne (cMmecu). Pemenne

TIPAKTHYECKAX 33/[aHUH 10 KIacCH()UKAIH, HOMEHKIATYPE W XUMHYECKUM (pOpMyTIaM HEOPTaHHYECKHX BEIIECTB PA3THYHBIX 4

KJIacCOB (Ha3bIBaTh U COCTABIATH (hOPMYIIBI XUMUYECKUX BEIECTB, OMpPEIEATh
NIPUHAIEKHOCT K KIaccy).
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WcTounnkn xuMuYeckold wHQpopMmanuu (HaydHas W ydeOHO-HAy4dHasl JUTepaTypa, CPEACTBAa MacCOBOMH
uHdopmanyy, cets MuTepHer u apyrue). [lonck undopManuu mo Ha3BaHUAM, UICHTU(PUKATOPAM, CTPYKTYPHBIM
dhopmynam.

Tema 3.2. Ousuko- OcHoBHOE cofiep:kaHue 12 OK 01
XHUMHYECKUE Teopetuueckoe o0yuenne 6 OK 02
CBOHCTBA Mertanner. O0mue Gpu3mdeckne U XUMHYECKHE CBOWCTBA MeTaioB. CrocoOsl moTyueHus. 3HaYeHHE METAUIOB HHEMETAIIOB JIP9
HEOPraHudeCKUX g mpupoae M KHU3HEICATEILHOCTH YEIOBEKa M OPraHu3MOB. Kopposust METasoB: BUIBI KOPPO3HH, 2 JIP 10
BCIICCTB Cc1oco0bl 3aIUThl METAIUIOB OT KOPPO3HH.

Hemetamnsl. O0mmue puznueckie 1 XAMUIECKUE CBOMCTBA HeMeTa/LTOB. TumadHbie cBoiicTBa MetayuioB [Y— YIIrpymm.

Knaccuduxaius 1 HOMEHKIIATypa COeIMHEHUI HeMeTaioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B 2

MPHUPOJIE.

XuMAUecKre CBOHCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX BEMIECTB (OKCUIOB, THAPOKCHIOB, KHCIOT, CONIEH | JIp.).

3aKOHOMEPHOCTH B M3MEHEHHH CBOKCTB MPOCTBIX BELIECTB, BOJOPOJHBIX COCAMHEHHIA, BHICIINX OKCHIOB 2

THIIPOKCHJIOB.

ITpakTHyeckue 3aHATHS 4

CocraBnieHre ypaBHEHNH XMMUYECKHX PEAKIMH C YYaCTHEM MPOCTBIX M CIOKHBIX HEOPTaHMYECKHX BEIIECTB: OKCHJIOB

METaJIoB, HEMETAIUIOB M aM(OTEpHBIX OSIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAHMH M aM(OTEPHBIX THAPOKCHIIOB,

HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX X CBOUCTBA. 4

Penrenye nMpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHMI HA CBOICTBA U TIONYYCHHE HEOPTaHWYECKUX

BEIIIECTB.

JlabopaTtopHbie 3aHATHSA 2

Jlaboparopras pabora «CBOiCTBA METAILIOB W HEMETAJLIOBY.

UccnenoBanne GU3MUSCKUX U XMMUYECKHX CBOWCTB METAIUIOB M HEMETAIOB. PelieHue SKCIEePUMEHTATBHBIX 33184 110 )

CBOMCTBAM XHMMHYECKHM CBOIMCTBAM METAIUIOB M HEMETAIUIOB, IO PACIO3HABAHHMIO M TOJYYCHHIO COCIMHECHUH

METaJUIOB M HEMETAJIIIOB.
Tema 3.3. OcHoBHOE cofiep:kaHne OK 01
IIpousBoacTBO Teopernueckoe ody4enue OK 02
HCOPraHM9CCKUX  |OQ0mme mpeacTaBACHHs O MPOMBIIUICHHBIX CHOC00aX MONYYEHHS XMMHYECKMX BEIICCTB (Ha MpPHMEpe JIP9
BEMICCTB. 3HAYCHUEH | pop3BOACTBA AMMUAKA, CEPHOIT KHCIOTHI). 3

PUMCHCHHUC B

YepHas u usetHas metawtyprus. [lpakTuueckoe mMpUMEHEHHE SIEKTPOM3a VIS MONYYeHHS IIETOYHbIX,
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OBITY ¥ Ha
TIPOU3BOJICTBE

IIEJI0YHO3EMENBHBIX METAIOB U AMOMUHMA. CTEKIO M CHIMKATHAS MPOMBIIIEHHOCTb.
[Tpo6ema 0TX0/I0B ¥ TOOOYHBIX MPOTYKTOB.

IIpakTHyeckue 3aHATHS

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JaHUH O POJNM HEOPraHMYECKOW XMMMHM B Pa3BUTUM MEIMLMHBI, CO3JAHHUU
HOBBIX MATEpHANOB (B CTPOMTENBCTBE M Jp. OTPACIAX MPOMBILLIEHHOCTH), HOBBIX HCTOYHUKOB SHEPTHMH (AIbTEPHATUBHbIC
MCTOYHMKH SHEPTUU) B PELICHUH MPOOJIEM 3KOIOTHYECKOH, SHEPreTUYECcKOi M MUIIEBOM

0€30I1aCHOCTH.

KonTtpoabnas
pabora 2

CBoiicTBa HEOPraHUYECKUX BEILECTB.

Paznen 4.

Crtpoenne u CBOWCTBA OPraHMYeCKHX BelIeCTB

35

Tema 4.1.
Knaccudurarms,
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKHX
BEIIIECTB

OcHoOBHoOE cofepxKaHue

Teopernyeckoe o0yuenne

[Ipexmer opranndeckoil XuMuM. B3auMOCBA3b HEOPraHUYECKUX U OPraHAYECKUX BEIIECTB.

XUMHYECKOE CTPOCHHE KaK MOPALOK COEUHEHHS aTOMOB B MOJICKYJIE COTIACHO MX BaJICHTHOCTH. OCHOBHBIE IOJIOKECHHSA
TEOpHH XMMHYECKOTO CTPOCHHMS OpraHmueckux coeamHeHud A.M. bytiepoBa. YriepoaHblii CKENET OpraHM4ecKon
MOJIEKYIbl. MONeKyIApHbIe U CTPYKTYpHBIC (pa3BEpHYTBIE, COKPAIICHHbIE) XMMHUYECKHe (OpMYIbl. 3aBUCHMOCTh CBOMCTB
BEIECTB OT XMMHUYECKOTO CTPOEHMS Monekyd. M3omepus u u30oMepsl (CTpYKTypHas, reoMeTpuueckas (LUcC-TpaHc-
n3omepusi). KpaTHOCTb XUMUYECKOH CBSI3H.

[Toustre 0 GpyHKuMOHANBHOH rpymme. [IpuHuub Knaccudukamm opraHiueckix coeIMHeHni. MexnyHapoaHas
HOMEHKJIATypa ¥ NPUHIMIBI HOMEHKJIATYPbl OPraHMYECKUX COCAMHEHHUIL.

ITpakTHyeckue 3aHATHS

HOMGHKJIaTypa OPraHn4CCKuxX COC,Z[I/IHCHI/Iﬁ OTACJIBbHBIX KJIaCCOB (HaCHH_[CHHI:IC, HCHACBIIICHHBIC U apOMATUYCCKUC
YTIIEBOJIOPO/Ibl, CIIUPThI, (PEHOIbI, albAETH/Ibl, KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBneHue MOMHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJl OpPraHMYECKHX BEIIECTB OT/AETbHBIX KJIACCOB, MCIONIb3YsS MX Ha3BaHHUSA 110 CHUCTEMATUYECKON
HoMeHKnarype. Pacuersl mpocteiinieil GopMyIbl OpraHUYECKOH MOJIEKYJIbI,

HCXO/IS U3 DJIEMEHTHOTO cocTaBa (B %).

OK 01
JIP 1

OcHoBHoOE coaepxKaHue

14

TeopeTuueckoe o0yqenue

10

OK 01
OK 02
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Tema 4.2. CpoiicTBa
OpPraHUYeCKUX
COEMHEHNN

DU3NKO-XUMHIYECKUE CBOCTBA OPraHNYECKHX COSIMHEHUHN OT/IETBHBIX KIIACCOB (0COOCHHOCTH KilacCUDUKAINK
¥ HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJOTUYECKHH sl 1 001mas GpopMyrna; u3oMepust; pu3nuecKkue CBOKCTBa,;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MTOTYYEHUS):

— Ipe/IeNbHBIE YTIeBOA0POAbL. ['opeHre MeTaHa Kak OJJMH U3 OCHOBHBIX HCTOYHHKOB TETLIA B IPOMBIIICHHOCTUH OBITY.
CBoiicTBa MPUPOIHBIX YTIEBOJOPOIOB, HAXOKIEHHE B IPUPOJIE U IPHUMEHEHHE aTKAHOB;

— HeTpe/ieTIbHbIE U apOMaTHUYeCKKe yriaeBoaopobl. [lonrmepusarus 3TiieHa Kak OCHOBHOE HANPABJICHHUE €T0
UCTONb30BaHus. ['opeHne aneTunena Kak UCTOYHHK BBICOKOTEMIIEPATYPHOTO MIAMEHH ISl CBAPKU U PE3KU
METaJLIOB,;

— KHCIOPOJICOEPIKAIIIE COSTMHEHHS (CIUPTHI U MPOCTHIE IQUPHI, PEHOMBI, AMbACTUIB U KETOHBI, KAPOOHOBBIC KUCIIOTHI U MX
npousBojHbie). [IpakTHueckoe NpPUMEHEHHE STUICHTIMKONS, TiuiepuHa, ¢eHona. [Ipumenenue dopmanbaernma,
aleTaJbAETH/Ia, YKCYCHOM KUCTOTHI. MbIiTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue

CBOMCTBA MBINA;

— a30TCOfIEPKANINE COCNMHEHNs (AMUHBI M AMUHOKUCIIOTHI, OEKH).

Knaccudukaims u ocobeHHOCTH OpraHndecKux peakiuii. Peakimonnsie neHTpsl. Panukansl. [lepBoHauanbhbie
TIOHATHSA O TUIIAX ¥ MEXaHU3MAX OPraHMYECKHX PEaKLUi.

IIpakTuyeckue 3ansATHS

Pemenne nenoyek npeBpaeHnii Ha TEHETHYECKYIO CBA3b MEK/Y KJIACCAaMH OPraHMYECKUX COCAMHEHUH C COCTABICHUEM
Ha3BAHUI OPraHMYECKUX COCIUHEHHUH 110 TPUBHAIBHON MM MEKIYHAPOLHOM CHCTEMATUYECKOM
HOMEHKJIaType. Pemenne pacueTHbIX 3a1a4 110 YPaBHEHUAM PEaKLUH C y4aCTHEM OPraHUYECKUX BELIECTB.

JlabopaTtopHbie 3aHATHSA

JlabopatopHnas padota «IlomydeHne JTHICHA U U3yYCHUE €O CBOKMCTBY.

[lonyuenue 3THEHa U3 9TaHONA B J1a0OPaTOPUU U U3YYEHHUE €ro GU3NIECKUX U XMMUYECKUX CBOHCTB. CocTaBleHHe peakiuit
TNIPUCOEIMHEHHS ¥ OKUCIEHUS Ha MpUMepe 3THineHa. PerneHue pacyeTHbIX 3aay ¢ MCMOIb30BAHUEM ILIOTHOCTH [a30B MO
BOJIOPOJLY ¥ BO3ZLYXY.

JIP9
JIP 10

Tema 4.3.
Opranuueckue
BEIECTBA B
JKU3HEAEATENBHOCT U
YEIOBEKA.
[Ipon3BoacTBO U

OcHoBHOe cofepKaHHe

12

TeopeTuueckoe o0y4enue

buoopranudeckue coequHenus. [Ipumenenne u Ouonoruueckas poib yriaeBogoB. OKHUCIEHHE YTIEBOAOB — HUCTOYHHK
SHEPrUM JKUBBIX oOpraHuzmMoB. Ob6nacTu NpUMeHEHUs aMUHOKHCHOT. [IpeBpaleHus O€lKOB MHIIM B OpraHU3Me.
buonormueckne dynkimu 6enkoB. buonormueckne hyHKImM KUpoB. Ponb opraHndeckodl XMMUU B

pereHny mpoOieM MUIIEBOH 0e30MacHOCTH.

OK 01
OK 02
JIP9
JIP 10
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MIPUMEHEHHUE HyxnennoBsie kucnoThl: coctas u crpoenue. Ctpoenue HykneotunoB. CoctaB HykiaenHoBbIX kucioT (JHK, PHK). Ponb
OpPTraHUYeCKUX HYKJICHHOBBIX KHCJIOT B JKU3HEEATELHOCTH OPraHU3MOB.
BEILECTB B
MPOMBIILIEHHOCTH

[Ipou3BOACTBO OpraHMYECKHX BEIIECTB: IPOM3BOACTBO MeTaHoda, mepepabotka HedTtu. [lommdTuneH kak

KPYTMHOTOHHAXHBIN TPOAYKT XMMHYECKOTro Mpon3BoAcTBa. [Ipumenenne stunena. [Ipou3BoAcTBO U NpUMEHEHHE KaydyKa U

PE3UHBI.

CuHTeTHYECKME U HCKYCCTBEHHBIE BOJIOKHA, HMX CTpOCHHE, CBOMCTBa. I[IpakTWyeckoe MCIOIb30BaHHE BOJOKOH.

CuHTeTHyeckue TUIEHKU: H30JAIMS Ui HPOBOAOB, MeMOpaHbl [ ONPECHEHUs BOABI, 3AlIUTHBIC TUICHKH IS 4

aBTOMOOMNIEH, TIACTBIPH, XUPYprHYecKHe MOBA3KM. HOBbIE TEXHONOTHH JajbHEHIIEro COBEPIICHCTBOBAHUS

MOJIMMEPHBIX MAaTEPHAIIOB.

Ponb opranuyeckoil XuMuu B pelieHd TpodieM SHepreTHyeckoil 0e30MacHOCTH, B Pa3BUTHH MEIHUIUHBI,

CO3JaHMH HOBBIX MAaTEpHajoB, HOBBIX MCTOYHMKOB SHEPIUH (QJIbTEPHATHBHBIE MCTOYHHKU SHEPTHH).

IIpakTuyeckue 3aHATUS 2

PemeHne npakTUKO-OPHEHTHPOBAHHBIX 33/AHUI 110 COCTABICHUI0 XUMMUYECKHX PEaKLUH, OTPaKarolluxX

XUMHYECKYI0 aKTHBHOCTb OPTaHMYECKUX COENMHEHHI B Pa3iMUHbIX cpejax (MPUPOIHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ). 2
KonTtpoabnas y

CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB. 1
padora 3
Paznen 5. Kunernyeckne u TepMoAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHWS XMMHYECKHX peaKiuii 13
Tema 5.1. OcHoBHOE coep:kanue OK 01
Kunernueckue Teopernueckoe o0yuenue 2 OK 02
3aKOHOMCPHOCTH Xumuueckne peakiun. Kimaccupukanysa XMMUUECKUX PEakIHii: 10 (pa30BOMY COCTaBY (TOMOTCHHBIE W T€TEPOTEHHBIE), IT0 JIP9
HPOTCKaHUA WCTIOJIb30BAHMIO KaTaiu3aTopa (KaTaTuTHIECKHE W HeKATaTHTHIECKHE). JIP 10
XUMHICCKAX CKOpOCTh peaKiyi, €€ 3aBHCHMOCTb OT pA3TMYHBIX (DAKTOPOB: MPHPOABI pPEardpyroOUMX BEIIECTB, KOHIEHTPALUH
peakiui pearupyoumx BemecTB, Temmeparypsl (mpaBuwio Bant-I'odda), mmomanm peakimoHHOW MOBEPXHOCTH, HATUYUS 2

KaTanu3aTopa. Pomb kaTanuzaTopoB B pUpoJe U MPOMBIILIEHHOM MPOU3BOJCTBE.

DHeprus akTHBALMK. AKTHBUPOBAHHBIN KoMILUIeKc. KaTtanusaropsl i katanu3. Ponb kaTanu3aTopoB B IpUpoIE 1

TIPOMBIIIIEHHOM TIPOM3BOJICTBE.

JlabopaTtopHbie 3aHATHSA 2
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W3ydyeHue 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW peakUud OT KOHLEHTPAllMUd pPEearupyrolinux BEIIECTB U
TEeMIIepaTypBhl.

Jlabopartopnast paboTa Ha BEIOOD:
1. Jlabopatoprasi pabota «OmpeseieHre 3aBUCHMOCTH CKOPOCTH pEaKIMH OT TeMIepaTypsi». MccienoBanue

3aBUCHMOCTH CKOPOCTH PEAKLUU OT TEMIEPaTypbl. Pacder sHepruy akTUBALKMY PEAKLHH.
Penrenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHamu3 (aKTOpOB, BIMAIONMX HAa M3MEHEHHE CKOPOCTU
XMMHWYECKOH PEAKLHH.

Tema 5.2.
Tepmoannamnyeckue
3aKOHOMEPHOCTHU
NpOTEKaHUs
XUMHYECKHX
pEaKIuii.
PaBHoBecue
XUMHUYCCKUX
peaKkuuit

OcHoBHoOe coaepxKaHue

Teopernyeckoe o0yuenne

Knaccudukamuss XuMu4eckux peakuuil: 1o TerioBoMy AS(hdexTy (3K30TepMUYECKHe, 3HIOTEPMUYECKHE), IO
obparumoctu (0OpaTumble U HeoOpaTuMbie). TermnoBbie H3QPeKTl XUMUYECKHX peakiyii. TepMoXuMHIecKue ypaBHeHHUS.
OOpatuMocTh peakiuid. XHMHYECKOE pPABHOBECHE M €ro CMENICHHe TMOJ JACHCTBHEM pa3NUyYHBIX (HaKTOPOB
(KOHIIEHTpAlMsl PEareHTOB WM NPOAYKTOB PEAaKIUM, [aBJeHHE, TeMIepaTypa) JUis CO3JaHMS ONTHMAIBHBIX YCIOBUM
TIPOTEKAHHs XUMUYECKHX TIPOLIECCOB.

[TonsTie 00 sHTANBIUK W AHTponuU. DHeprus [ nd6ca. 3akon ['ecca u cnenctBus U3 Hero. Ponb cMmerenus
PaBHOBECUS B TEXHOJNOTMYECKUX MPOLECCAX.

IIpakTuyeckue 3anATUS

[puanun Jle latense. BrusHue paznuuHbIX (aKTOpPOB HA W3MEHEHHE PABHOBECHS XMUMHYECKUX PEaKiuid. 3aKOH
JEHCTBYIOIIMUX MacC U KOHCTaHTa XMMHMYECKOrO paBHOBECHs. PacueTbl paBHOBECHBIX KOHILEHTpAaLMUApEArupyroLuxX
BEILECTB U MPOJYKTOB peakuyii. PacueTs! TemnoBoro s¢ppexra peakium.

Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 33/laHuil Ha npuMmeHeHue npuHuuna Jle-Ilarense ns HaxOxneHUs
HAlpaBICHUs CMELICHHUS PaBHOBECHS XMMUUYECKOHN peakiUy M aHaIM3 (akTOpOB, BIMIOMIMX HA CMEILICHHE
XUMHUYECKOTO PaBHOBECHS.

JlabopaTtopHbie 3aHATHSA

Jlaboparopras pabota «/3yueHue BIHsSHIS Pa3TMUHBIX (HaKTOPOB HA CMEIIEHHE XUMIUECKOTO paBHOBECHs». MccnenoBanue
BIIMSIHUS U3MEHEHHS KOHLEHTPALMU BELIECTB, PEAKLMU CPEIBI M TEMIIEPATYPhl HA CMELICHUEXUMUYECKOTO PABHOBECHS.
CpaBHEeHHE TOMYYEHHBIX PE3YJbTaTOB C TEOPETUYECKH TPOTHO3UPYEMBIMH HA OCHOBE

npunuuna Jle [larense.

OK 01
OK 02
JIP9
JIP 10
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KontpouabHas

CKopoCTb XUMHYECKOH peaKklii 1 XUMUUYECKOE PaBHOBECHE.

padora 4
Pasznen 6. JlucnepcHbie cHCTEMBbI
Tema 6.1. OcHoBHOE coep:kanue OK 01
JucnepcHbie TeopeTuueckoe o0y4enue OK 02
CHCTCMBIL U Hucnepcusie cucreMbl. Komnonnnsie cuctemsl. ICTUHHBIE pacTBOPBI. OK 07
(haxropsr ux PactBopenue kak (usnko-xumuueckuii mporecc. PactBopbl. CriocoObl MPUTrOTOBIEHUS paCTBOPOB. PacTBOPHMOCTS. P9
YCTOHYMBOCTH MaccoBast 1011 pacTBOPEHHOrO BewleCTBa. [IpenenbHO JOMYyCTHMBIE KOHLEHTPALMM U UX HMCHOJIB30BAHUE B OLICHKE JIP 10

HKOJIOTUYECKO Oe30MaCHOCTH.

Knaccudukanus aucnepcHbix cucteM 1o coctaBy. CrpoeHue u (DakTopbl YCTOWYMBOCTH AUCHEPCHBIX CHCTEM.

PacmosHaBaHWe HCTHHHBIX PACTBOPOB, KOIUIOMAHBIX PAacTBOPOB M IpybOomucrepcHbX cucTeM. CTpOSHHE MHUIIEIIbL.

PaccenBanue cBeTa mpu MPOXOKICHUH CBETOBOTO My4YKa Yepe3 ONTHYECKH HEOAHOPOAHYIO cpeny (3ddexra

Tunnans).

IIpakTuveckue 3aHATUS

Pemenue 3aau Ha NPUTOTOBIEHHE PACTBOPOB.

Pemenue mpaKkTUKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3aJaHMl Ha [WCIIEPCHBIE CHCTEMbl, HCIONb3yeMble B OBITOBOH U

MPOM3BOJICTBEHHON JICATEILHOCTH YETOBEKA, ¢ MO3MIIMN JKOJOTHYECKON 0E30MaCHOCTH MOCTEACTBHHA M TPAMOTHBIX

pereHuii mpobeM, CBA3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coftep:kanue OK 01
Hccnenosanne JlaGopaTopHble 3aHSTHS OK 02
CBOMCTB JIP 10

AUCIICPCHBIX CUCTEM

Jlabopartopnas padota «[IpuroroBneHue pacTBOpOB».
[lpuroroBieHne pacTBOPOB  3aJaHHOW (MOJSAPHOI) KOHIEHTpaluu (C  MPAKTHKO-OPHEHTHPOBAHHBIMU

AT X BOIIPOCAMM ), OTIPEAEIIEHUE CPEABI BOIHBIX PACTBOPOB.
MeHTH MK Jlabopatopras paGota «Mccre0BaHue TUCTIEPCHBIX CHCTEM.
[IpuroToBneHye 1 U3yyeHHe CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIEH3MH, SMYJIbCHH, KOJUIOMIHOIO PaCTBOPA.
CpaBHeHME CBOMCTB HCTUHHBIX M KOJUIOUIHBIX PACTBOPOB, BBIABIEHUE OCHOBHBIX Pa3INUMil MEXKTY HUMHU.
KonTtpoabnas
JlucriepcHbIe CHCTEMBI.
pabora 5
Paznen 7. KavecTBennble peakuuu o0OHApPYKeHHS! HEOPTAHHYECKHX H OPTaHMYeCKHX BellecTB
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Tema 7.1. OcHoBHOE cofiep:kaHne OK 01
OGHapy:xeHue TIpaKTHYeCKHe 3aHATHSI OK 02
HCOPraHHICCKAX KauecTBeHHbIE XUMAUECKHUE PEAKIUH, XAPAKTEPHBIE [T 0OHAPYKEHHS HEOPTAHNYECKUX BEIIECTB (KATHOHOB HAHHOHOB). JP 10
KaTHOHOB M aHUOHOB| CocrapiieHre ypaBHEHHH peakiuii 00HapyKeHus KaTHOHOB [-VI rpyIin 1 aHHOHOB, B T.4. B MOJIEKYJISPHON M HOHHOM

bopmax.

Peakimu 00HApYKEHHS HEOPTAHUUECKUX BEHIECTB B PEANBHBIX 00BEKTAX OKPYXKAKOIMIEH CPejbL.

JlabopaTopHble 3aHATHSA

OO6Hapy KeHHEe HEOPTaHMYECKUX BEMIECTB (KAaTHOHOB [-VI IpyI Ml aHHOHOB) ¢ KCTIOJIb30BAHHEMKAYECTBEHHBIX

AHAJIMTUYECKUX PEAKIIUH.

JlaboparopHas pabota Ha BEIOOp:

1. JJaboparopHas pabota « AHATUTHYECKHE PEAKIIUH AHHOHOBY.

[IpoBeneHne KaueCTBEHHBIX PEAKIIHH, HCTIONB3YEMBIX Il OOHAPYKEHHMS aHHOHOB: KapOoHaTa, Gochara, cyibharta,

cysib(uIa, HATpaTa, XIopuaa u ap. OmnucaHue HAOIIOIAeMbIX SBICHAH M COCTABICHHE XHUMHYECKUXPEAKITH.
Tema 7.2. OcHoBHoe coftepixanune OK 01
OGHapyKeHue IpakTiyecKue 3aHATHS OK02
OpPTaHMICCKHUX KauecTBeHHbIE XUMHYECKUE PEAKIMH, XapAKTEPHbIC I 0OHAPYKEHUS OTHENbHBIX KIIACCOB OPTaHMYECKHX COEIUHEHHUI: JP 10

BEIICCTB OT/CIbHbIX
KJIacCOoB C
HCII0JIb30BAHHUEM
KAa4CCTBCHHBIX
peaxkuuit

(beHoNOB, anbAETUIOB, KPaxMaia, YKCYCHOM KHCIOTbI, AMUHOKUCIIOT U JIp.
JleHatypanus 6eMKOB MPU HATPEBAHUHM, IBETHBIC PEAKINU OEIKOB.
CocraBneHne KaueCTBEHHBIX peakiuii OOHApyKEHHUS OPraHMYECKUX COSAMHEHHH OTENbHBIX KJIACCOB.

JlabopaTopHbie 3aHATHSA

OOHapyskeHHe OpraHMYecCKHX COEIMHEHMI OTHENbHBIX KIacCOB.
JlaboparopHas paboTa Ha BEIOOp:
1. JlaboparopHas pabota «KauecTBeHHbIC peaKIMy HA OTHENbHbIC KIACCHl OPraHMYECKUX BEIIECTBY.
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[IpoBesieHre KaueCTBEHHBIX PEAKLMH, UCTOIb3YEMBbIX M OOHAPYKEHHS OPraHMYECKMX BEIIECTB Pa3MYHBIX KIACCOB:
(heHOTIOB, aNMbCTUIOB, KpaxMala, YKCYCHOM KHCIIOTBI, aMUHOKHCIIOT, OeKoB 1 ip. Onucanue HabmoaaeMbIX ABICHUH 1
COCTABJICHHE XUMUYECKHX PEAKIHi H/UITH CXEM.

IIpodeccuonanLHO-OPHEHTHPOBAHHOE COeP/KAHNE (CONeP/KAHUE TIPUKIATHOTO MOTYJIs) 42

Pa3pen 8. Xumust B ObITY U HPOH3BOJACTBEHHOI JAeATeJbHOCTH Ye0BEKA 6 OK 01
Tema 8.1. OcHOBHOE coiep/Kanne 6 OK 02
Xumust B ObITy 1 [IpakTH4eckue 3aHATUS 6 OK 04
NMPOM3BOACTBEHHON [y mormyeckas 6€30MacHOCTh TIOCTIEZICTBUN OBITOBOW M TIPOU3BOJICTBEHHON NIESTETLHOCTH YeTIOBEKA, CBI3AHHAS C 4 OK 07
ACATCIBHOCTH 11epepaboTKOM BEIECTB; IOUCK ¥ aHATM3 XUMUYECKOH HH(OPMALIUH U3 Pa3INYHbIX HCTOUHUKOB(HAY4HAS 1 Y4EOHO- JP9
HeIoBeKa HAy4HAs JTATEPATypa, CPEICTBA MACCOBOI HH(OPMAIWH, ceTh VIHTEPHET U IpyTHE). TP 10

Keiicpi (c yuerom Oymymuieit podhecCHOHANLHOM AeATEeNbHOCTH) Ha aHATN3 HHHOPMAIINH O TIPOU3BOJCTBEHHOM EATEIEHOCTH

YeNIOBEKa, CBA3AHHOI ¢ MepepaboTKON 1 TOTYYEHHEM BEIIECTB, a TAKKE C SKOJIOTHYECKOH O€301MacHOCThIO.

3ammra keiica: IIpeacraBnenye pe3ynbTaToB pelleHNs KEHCOB (BBICTYIUIEHHE C TIpE3cHTaLEN)

2

*Paznen 9.1. UccenoBanne n xuMu4eckuii ananim3 00bekToB 6nocdepbl 36
Tema 9.1.1. OcHoBbl |OcCHOBHOE colep:kanne OK 01
1a60paTOPHOM JlaGopaTopHbie 3aHATHS JIP 9
IIPaKTHKH B Jlaboparopnas pabota «OCHOBBI TaOOPATOPHOM PAKTUKID). TP 10
MPO(ECCHOHATBHBIX JlabopatopHast mocyna u Xxumuueckue peaktuBbl. OCHOBHbIE JTabopatopHbie omepauuu. JlabopatopHoe 000pynoBaHue. 2
11a00paTopHsX Texuuka 6€30macHOCTH ¥ PaBIJIa pabOTHI (MTOBEAEHHS) B Ta00OPATOPUH.

IIpakTHyeckue 3aHsATHS 6

BBInonHeHne THIIOBBIX PACcYETOB 10 TEMATHKE SKCIEPUMEHTa (BBIXOJ MPOIYKTA PEaKIMH, Macca HaBECKH, 00beM 6

pacTBOpUTENS).

4 Orpaxaercs [1K, snemeHT K0TOpOii opmupyeTcs MPUKIaZHBIM MOAYJIEM (MpoeccHOHATbHO-OPHEHTHPOBAHHBIM cofiepxkanueM) B cootBeTcTBHH ¢ OI'OC peammzyemoit
npodeccun/crnenuansaoctu CI10
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OO0paboTKa TaHHBIX, aHATU3 U OLEHKA UX JOCTOBEPHOCTH (BBIYUCIEHHE CPEHEr0 3HAUEHHSIKCIICPHUMEHTAIBHBIX JaHHBIX,
TIOTPELIHOCTH ).

[Tpencrapnenne pe3yabTaToB SKCIEPUMEHTA B pa3nndyHOi dopme (Tabmuia, rpaduk, OTYET, JOKIAT,

Ipe3eHTaLMs).

Tema 9.1.2.
XUMHUYECKUN
aHaJM3 Po0O BOJIBI

OcHoBHOe coftepKaHue

Teopernueckoe o0y4enne

Knaccudukauus mpo0d BoIpl M0 BHAY U HA3HAYEHHIO, UCXOAS U3 €6 XUMUUECKOro coctaBa. OpraHoienTudeckie cBoicTBa
(3amax, mpo3payHOCTh, IBETHOCTb, MYTHOCTb) BOJIBL. KHCIOTHOCTD U MEN0YHOCT BOJBL. PH Cpesibl M METO/IBI ee
onpezieneHus. KecTKocTh BOABI M METOABI €€ onpeneneHus. CyIHOCTh METO/Ia THTPOBAHHUSL.

Buis! )xecTKOCTH BOJIBI (BpeMEHHAs M TIOCTOSIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYKMHA BHITIAICHUS 0CAIKOB HIHO0Pa30BAHKS
CONEOTIOKEHHH, UIMEIOIIHX MECTO B OBITY U Ha TIPOU3BOJICTBE.

Cocrag conell, BBI3bIBAIOLINX KECTKOCTh BOJBl. XMUMHYECKHE MPOLECCHI, YCTPAHAIOMIKE KECTKOCTD BOJIBL. Y PABHEHHS
XMMHYECKUX PEAKLHH, UILTFOCTPUPYIOLIUX TIPOLECCHI, TPOUCXOAIINE IIPH YCTPAHEHNUH KECTKOCTH. Y CTPAHEHNE BPEMEHHOM
KECTKOCTH OBITOBBIMU UM XUMUYECKUMHU criocoOamu. CrocoObl ycTpaHeHHs TMOCTOSHHOM

KECTKOCTH.

ITpakTHyeckue 3aHATHS

Crioco0bl BeIpakeHUs KOHIEHTPALMU PacTBOPOB: MaccoBast [0S PACTBOPEHHOTO BEIIECTBA, MOJAPHAs ¥ MONSIbHAS
KoHIeHTpaimu. Tutp pactBopa. PerieHne mpakTuko-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUI HAPACUET KOHIEHTpAIMi
3arpA3HAIOIINX BCIICCTB U UX CPABHCHUC C MPCACIBHO AOIYCTUMBIMUA KOHICHTPALUUAMA

(TIK).

JlabopaTtopHble 3aHsATHSA

HccnenoBanne XMMHUYECKOrO COCTaBa MPoO BOJBL.

JTabopatopHas pabota «Omnpe/eneHne KeCTKOCTH BOJBI U COCOObI €€ YCTPAHEHUSY.

Croco0bl ycTpaHeHHUs BceX BUIOB XKECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJiel xkeCTKOCTH. Pemenne SKciepuMeHTanbHoM
3a71a9K Ha BBIABICHHE BPEMEHHON M MOCTOSHHOH XKECTKOCTH BOxbl. OIEHKa BEPOSTHOCTH YCTPAHEHHs BCEX BHIOB
KECTKOCTH B IOMAIIIHKX YCIIOBHSX.

OK 01
OK 02
OK 07
JIP 9
JIP 10
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Tema 9.1.3.
XuMHYeCKHui
KOHTPOJIb KaueCTBa
TPOYKTOB MUTAHUS

OcHoBHoOe coaepxKaHue

Teopernyeckoe o0yuenne

KauecTBeHHbIH XMMHYECKUN COCTaB MPOAYKTOB MUTaHus. Beectsa, danpcupuimpyiomue mpoayKThl MUTAHUS, 1
BELLECTBA, 3arPA3HSAOIIME IPOAYKTHI MUuTaHus. OnpesieeHue 3arpa3HAOMIX XUMUUECKHX BELIECTB B
IIPOJYKTaxX NMUTaHHUS, ONPEAEIICHUE BELIECTB, HE 3aABJICHHBIX B COCTAaBE IPOLYKTOB ITUTAHHUS.

IIpakTHyeckue 3aHATUHS

OpraHuyeckne ¥ HEOpPraHWYECKHE BEIIECTBA, BXOAAIIMNE B COCTAB MpoAyKToB nuTaHus. OmpeneneHue coctapa 0o Ha
COZIepKaHue MAKpO M MUKPO3JIeMEHTOB. M3yueHne npeioKeHHbIX penoaBareneM 0o Ha MpeMeT XUMUYECKOTo
COCTaBa, OTpE/IeIICHNE J0NeH OT CYTOUHOM HOPMBI MAKpO ¥ MUKPOAJIEMEHTOB B YKa3aHHOM OJTIOJIC.

Permenne npakTHKo-OpUMEHTUPOBAHHBIX 337a4 MO KYJIMHAPHOH TEMATHKE pa3IMYHbIX THIIOB.

JlabopaTopHble 3aHSTHSA

UccnenoBanue XMMIUYECKOTO COCTaBA MPOAYKTOB IUTAHUS.

Jlaboparoprast pabota «MccrnenoBaHue MPOIYKTOB MUTAHMS HA HANHYAE
yrIeBoioB».MccrneioBanie MONOYHBIX MPOAYKTOB HA HAIMYKE KpaxMmana.
WccnenoBanue MpoayKTOB HA HANMYKE TITIOKO3BI.

OK 01
OK 02
OK 07
JIP9
JIP 10

Tema 9.1.4.
XUMHYECKHN
aHau3 npod
IIOYBEI

OcHoOBHoOE cofepxKaHue

TeopeTuueckoe o0yqenue

Knaccuduxaims mous 1mo BUAY ¥ Ha3HAUECHHIO, HCXOIS M3 XUMHUUYECKOTO cocTaBa. MmeHtndukamus npoOsl OYBHI 110 €€
XHUMHYECKOMY COCTABY, OIMCAHIE BO3MOKHOCTEH €€ MPUMEHEHHS.

OK 01
OK 02
OK 07
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TpeboBanus k KauecTBY MOYBBI PA3INYHOrO Ha3HaUeHHs. Onrcanue 0cOOEHHOCTEH NCTIOTb30BaHNUS TOYB B3aBUCUMOCTH
OT THIIOB, CTIOCOOBI YIyUNICHHS KAYeCTBA MOYB B 3aBUCUMOCTH OT HA3HAUCHHUSL.

OO6nacTu MCTONB30BAHUS OPTaHMYECKUX YAO0OpeHHIl B 3aBHCHMOCTH OT KayeCTBEHHOro cocTaBa. Omucanue
OpraHMYEeCKUX yN0OpeHUI 1 UX MPUMEHEHHE B 3aBHCHMOCTH OT COCTaBA MOYBBHI U €€ PA3HOBHIHOCTH.

IIpakTuyeckue 3ansATHS

O6nactu Ha3HaueHHs (MPUMEHEHHUS) TOYBbI, HCXOMS M3 KAYECTBEHHOIO M KONMYECTBEHHOIO COCTaBa. AHAJN3
HOPMAaTUBHOM IOKYMEHTALIUH.

Ponb HeopraHmueckyx BELIECTB B KaUECTBE MUHEPAIbHBIX YIOOPEHUH, yayqmuTeneil moyBbl.

CocTaB MUHEpaIbHBIX YIO0OpEHHH U WX MPUMEHEHHE B 3aBUCUMOCTU OT COCTaBa TOYBBI M €€ PA3HOBHMAHOCTH. B3auMocBs3b
cocTaBa yf00peHHil U UX BIUSHUSA HAa BEreTaTUBHBIE CBOICTBA U TLIOJOHOLICHHE PACTECHHIL.

JlabopaTopHbie 3aHATHS

WccnenoBanne XUMUYECKOTO cocTaBa Tpod mouBkl.JlabopaTopHas

pabota Ha BEIOOp:

. JlabopatopHas padora «OOHapyXeHHe HEOPraHMYECCKHX MPUMECEH B Mpobax».

[IpurotoBieHue mPOOL! MOYBBI 11 HCCITEI0BAHMS KIUCIOTHOCTH/ENOYHOCTH, HEOPTraHUIECKIX 3arps3HeHui. OOHapyKeHne
XJIOpUI- U CyIb(haT-HoHOB B mpode mouBbl. CocTaBlIeHNE YpaBHEHUH peakiuii o0HapyxeHus. CpaBHEHHE MOMyYEHHBIX
T0Ka3aTelNel ¢ HOpMaTUBHBIMA (CIIPABOYHBIMH ) 3HAUCHUAMH.

JIP9
JIP 10

Tema 9.1.5.
HUccaenosanue
00BHEKTOB
ouochepnt

OcHoBHoOe coiepkaHue

10

Teoperuueckoe o0y4enue

VueOHo-Kccne10BaTeNbCKIi IPOEKT B 00JaCTH HCCIen0BaHusA 00bekToB Orocdepsl. O630p TeM yueOHO- HCCIIeI0BATENBCKUX
TIPOEKTOB. ANTOPUTM BBINOMHEHUS mpoekTta. OmpezeneHue mpoOIeMbl HCCIeJOBAHHUS.
Mertozpl MowcKa, aHaM3a U 00pabOTKH MH(POPMAIMK O TMPOEKTE B PA3THYHBIX HCTOYHHKAX.

IIpakTuyeckue 3ansATHS

OG6ocHOBaHME aKTYyaJbHOCTH BBIOPAaHHOHM TeMbl. BhisBieHne mpoOiaembl ucciaenoBanus. BeiOop 0O0bEKTOB MMETOOB
nccnenoBanus. [loctanoBka reneit u 3a1a4 uccnenoBanus. OnpeneneHue mpoayKTa UCCiIeJOBaHHUS.

Onpez:eneHHe 3TAIlOB U COCTABJICHUC IIJIaHA MCCJICAOBAHUA.

OK 01
OK 02
OK 04
OK 07
JIP 9
JIP 10
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3ammura mnpoekta: [lpencraBneHue — pe3yNbTaTOB  BBINOJHEHUS  Yy4eOHO-HCCIENOBATENbCKUX MPOEKTOB 2
(BBICTYIUICHHE C MPE3EHTAIUEH).
JlabopaTopHbie 3aHATHS 2
UccnenoBanue npeayiokeHHOTo 00beKTa Ha KUCIOTHOCTD, IENOYHOCTh, XUMUUYECKHI COCTaB (3arpsA3HUTENN,MAKpPO- U
MHUKpoaneMeHThl). O0paboTka pe3ynbTaToB uccienoBanus. OneHKa KauecTBa MCCIETyeMOro O0OBEKTa, 2
HCXOJIS U3 PE3y/IbTaTOB XMMHYECKOTO aHANH3A.
JlabopatopHble 3aHSTHSA 2
HccnenoBanue mpeyioKeHHOTO 00BEKTa Ha KUCIOTHOCTb, MENOYHOCTh, XUMUUECKHI COCTaB (3arpsA3HUTENN,MaKPO- 1
MUKpO3JIeMeHThI). O0paboTKa pe3yabTaToB uccrneaoBanus. OrieHKa KadecTBa UCCIeLyeMOro 00beKTa 2
UCXOId U3 PE3YIbTATOB XMMHUYCCKOI0 aHaln3a

[IpomexxyTouHasi aTTecTamus Mo AMCHUILIMHE (IK3aMeH)

Bcero 165
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3. YcaoBus peaju3zanuu NporpaMmbl 001eo0pa3oBaTebHOM JUCHUIITIMHBI
3.1. TpeOoBaHUs1 K MUHUMAJBbHOMY MATEPHAIbHO-TEXHUYECKOMY

o0ecreYeHnIo

OcBoeHue nporpamMmbl y4eOHON AUCIUILUIUHBI « XUMUS» OCYIIECTBISECTCS B uiIraie
['ATIOY BAK p.n. Uumimel B yueOHOM KaOMHETE XUMUU U JTAOOPAHTCKOW KOMHATE, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CTIeYUuTh CBOOOIHBIN JoCcTyn B IHTEpHET BO Bpemst
y4eOHOTO 3aHITHS U B IEPUOJ, BHEYUYEOHOM NEATEIBHOCTH 00YyUarOINXCS.

[Tomemienne kabuHeTa ynoBiaeTBopsieT TpedoBanusaM CaHUTapHO-
sAnuaeMHONIoTHYecKuX npaBuil 1 HopMaTuBOB(CanllnH2.4.2Ne178-02)u ocHalieHo
TUTIOBBIM 000pYOBaHUEM, YKa3aHHBIM B HACTOSIIIIMX TPEOOBAHUSIX, B TOM YHCIIE
CHeIUaIN3UPOBAHHON y4eOHON MeOebIO U CPeICTBaMU O0yUCHHUS, TOCTATOYHBIMHI JIJIS
BBHITIOJIHEHUSI TPEOOBAHUI K YPOBHIO MOJTOTOBKH O0yYarOIINXCA.

OGopynoBanne yuyeOHOro KaOumHera (HarjsiAHbIe MOCOOUsI): HAOOPHI

HIAPOCTEPKHEBBIX ~ MOJENIEH MOJIEKYJ, MOJEIM KPUCTAJUIMYECKUX  PEUIETOK,
KOJUIEKIIMM MPOCTHIX U CJIOKHBIX BEIIECTB W/WJIN KOJUICKIIMH MOJTUMEPOB; KOJIICKIIUS
TOPHBIX NOPOJA U MHUHEpayoB, Tabiuua MeHnaeneeBa, yueOHble (QUIbMBI, TU(DPOBBIE
oOpa3oBaTenIbHbIE PECYPCHI.

Texnuyeckue cpeacrBa O00y4YeHHsI: KOMIIBIOTEp C  YCTpOICTBaMHU
BOCIIPOU3BEJEHUS 3BYKa, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM, YKa3Ka-IIPE3EHTEP IS
IIPE3CHTALUH.

OoOopynoBanue sadoparopunm ¥ padoyux MecT Ja0OPATOPUM: MEH3YPKH,
MUTETKU-KaNeIbHULIBI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHBIE U TTOKPOBHBIE
CTEKJIa, TUTAHIIIETHI JIJIs1 KaleJIbHBIX peakiui, puiabTpoBaibHas OyMara, mpOMBIBAJIKH,
CTEKJISIHHbIE TMPOOUPKHU, PE3UHOBBIE TMPOOKH, (HoHApPHKK, HAOOpP PEaKTHUBOB,
CTEKJISSHHBIE TAJOYKH, IITATUBBI IS TPOOUPOK; MEPHBIC IUIMHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKH JenuTeNbHble nuiuuapuueckue (50-100 mi), cTynku ¢
nectTukoM, GapdopoBbie YalIku, NUHUETH, (GUIBTPBI OyMa)kHbIC, BaTa, MapJs,
YacoBbI€ CTEKJIA, AJIEKTPOIUIMTKH, J1a0OpaTOpPHBbIE IITATHBBI, CHUPTOBBIE TOPEIIKH,
CIIUYKH, TMpUOOp IS MOJy4YeHUs Ta30B (WM MPOOMpPKa C ra300TBOJHOU TPYOKOM),
JepKaTean Juisl TpoOUPOK, CKIISIHKU JIJIs XpaHEHUS PEaKTHUBOB, Pa3/aTOYHBIC JIOTKHU;
xumuueckue crakanbl (50, 100 u 200 mur); mmaTenu; MUHICTHI, TUTCIbHBIC ITUIIIIHI;
CEeKyHIOMEpHI (Taiimepsl), MepHbIe TTpoOupku (Ha 10-20 M) u MepHbIe KOJObI (25,
50, 100 u 200 ™), BoasiHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIC MAJOYKU;
KoHUYeckue KoyiObl jyg tutpoBanug (50 m 100 Mi); MHAMKATOPHBIC MOJOCKHU IS
onpenenenus pH u crangapTHas MHAUKATOpPHAS MK, YHUBEPCAIbHBIN WHIUKATOD;
nunetku Ha 1, 10, 50 mut (unm go3atopel Ha 1, 5 u 10 M), OropeTKu JU1sl TATPOBAHMS,
MeauuuHckue mpuisl Ha 100—150 mui, mabopaTopHble W/HWIM aHATUTUYECKUE BECHI,
pH-meTpsbl, CymuibHbIN mKad, u ap. 1adopaTopHOe 000PYI0BaHUE.
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3.2.AudpopMannonHoe odecneyeHue 00yueHust
Jlns peanuzanuu nporpaMMmbl OMOIMOTEUHBIH (POHI 0Opa3zoBaTENbHOM OpraHU3ALMU
UMEET TIeYaTHbIE W/WIU JJIEKTPOHHbIE O0Opa3oBaTelbHble U HMHGOPMAIIMOHHbBIE
pecypchbl, peKOMEHAOBAHHbBIE JIJISl MCIIOJIb30BaHUA B 00pa30BATENbHOM IIpoOliecce, He
cTaple S5 JeT ¢ MOMEHTA U3/JaHHUS.
s cmyoenmos
[Mabpuensn, O. C. Xumus: 11 kmacc: 6a30BbIi ypoBeHs : yaeOnuk / O. C. 'abpuenss,
H. T'. Octpoymos, C. A. CrnaakoB. — 5-e uzn. — Mocksa : [Ipocsemenune, 2023. —
128 ¢. — ISBN 978-5-09-103623-7. — TeKcT : 3eKTpOHHBIN // DIEKTPOHHBIN pecypc
udposoit obpazoBarensHOi cpenbl CIIO PROFo6paszoBanme : [caiit]. — URL:
https://profspo.ru/books/132479 (mara oOpamenus: 26.09.2023). — Pexxum goctymna:
it apTopusup. [lonb3oBareneit https://profspo.ru/books/132479
[Mabpuensn, O. C. Xumus: 10 knacc: 6a30Bbii ypoBeHsb : yueOHuk / O. C. ['abpuernsiy,
N. T'. Octpoymos, C. A. CnagkoB. — 5-¢ u3g. — Mocksa : I[Ipocsemienue, 2023. —
128 ¢. — ISBN 978-5-09-107222-8. — TeKcT : 37eKTpOHHBIN // DIEKTPOHHBIN pecypc
uudpoBoit obpazoBarensHoil cpenbl CIIO PROFo6paszoBanue : [caiit]. — URL:
https://profspo.ru/books/132478 (mara oOpamenus: 26.09.2023). — Pexxum goctymna:
st apropusup. [lonb3oBareneit  https://profspo.ru/books/132478
Lononnumenvnas aumepamypa
Epoxun IO.M.Xumus nmns mnpodeccuid ©W  CHENUATBLHOCTEW TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTr0 Mpoduiieii: ydeOHUK Uil CTyA. YUYPEeXKICHHH cpen. mpod.
obpazoBanms/ HO.M. Epoxwn, W.b. KopameBa- M.: W3narenbckuii meHTP
«Axanemus»,2018.
lNabpuensa  O.C., OctpoymoB W.I'. Xumwusa: yuyeOHMK JUIsI  CTYJICHTOB
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpPTraHU3AIMKA, OCBAMBAIONIUX NPOGEecCHu W
cnenuanbHoctu CIIO. — M., 2015
INabpuensn O.C., OctpoymoB WN.I. Xumus nma npodeccuid u  crenHabHOCTEH
€CTEeCTBEHHO-HAYYHOTO0 Mpoduis: y4eOHUK MJig CTYJIEHTOB Mpo(ecCHoHaTIbHbIX
00pa3oBaTeNbHBIX OpraHU3aliid, OCBanBarOMuUX Mpodeccuu u cneruanbHoctu CI10. —
M., 2015
[abpuenssa O.C. u gap. Xumusa. [Ipaktukym: ydeb. mocobue Ui CTYJIEHTOB
mpoecCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMM, OCBaMBAIONIUX Mpodeccuu u
cnenuansHoctu CITIO. —M., 2015
lNa6puensa O.C.u np. Xumus: mocodbue g nmoarotoBku k EI'D: ydeb.mocobue s
CTYJIEHTOB MpPO(eCCHOHANBHBIX 00pa30BaTENbHBIX OpPTraHU3aIlMi, OCBAaWBAIOIINX
npodeccun u cnermaibaoctu CI1O. — M., 2015
[Nabpuensn O.C., JIvicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxkHeHus: yued.mocoodue
JUISL CTYACHTOB TMPO(ECCHOHAIBHBIX 00pa30BaTCIBHBIX OPraHU3aIlui, OCBAWBAIOIIUX
npodeccun u cnenuaibHoctu CI1O. — M., 201
/na npenooasameis

denepanbHblii 3aK0H 0T 29.11.2012Ne273-d3 «O6 obOpa3oBaHUU B
Poccutickoit depepanuu: denep.3akon ot 29.12. 2012 Ne 273-®3 (B pen.
®enepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-®3, 0107.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Nel15-®3, 0105.05.2014 Ne 84-D3, ot 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,BHeceHHbIMU DeniepanbHBIM 3aKOHOM OT
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https://profspo.ru/books/132479

04.06.2014 Ne 145-®3, B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

Ipuka3 ot 12 asrycra 2022 r. N 732 o BHecenun u3menenuit B ®EJJEPAJIBHBIN
I'OCYIAPCTBEHHBII  OBPA3OBATEJIBHBIII  CTAHJIAPT  CPEJHEIO
OBIIIEI'O OBPA3OBAHUA, yrBepxkaennsii Ilpuxkazom MHWUHUCTEPCTBA
OBPA30OBAHUS U1 HAYKM POCCUMCKOUN ®EJIEPALIN OT 17 MAS 2012 T.
N 413, ¢ usmenenusimu ot 12 ABI'YCTA 20022 T'OJIA Ne 732
[Tpuka3 MunucrepctBa npocsemienuss PO ot 28 asrycra 2020 r. Ne 441 “O BHeceHun
u3MeHeHnit B [lopsimok  opraHm3anid W OCYIIECTBIEHUS  0Opa30BaTEIbHOU
JESTENIbHOCTH 1O 00pa30BaTeNlbHBIM IpOrpaMMaM CpPEAHEro MNPOQPEeCCHOHATBHOTO
o0pa3oBaHMs, YTBEP)KIEHHBIM TpHKa3oM MuHHCTEpCTBA OOpa3oBaHWs W HayKd
Poccuiickoit @eneparuu ot 14 urons 2013 1. N 464 (10OKyMEHT HE BCTYIIUII B CHITY)
[Ipukaz MuHHCTEpCTBA HayKW W BBICIIEro oOpaszoBaHus Poccuiickont denepanuu,
MunuctepcTBo npocBenienus Poccuiickoit denepamnu N 885/390 ot 5 aBrycra 2020
roja «O MpakTUYEeCKOM MOATOTOBKE 00YYAIOIIUXCSI»

HUumepnem-pecypcoi
1.hemi.wallst.ru - «Xumusi. O6pa3zoBaTEIbHBIA CAUT JJIS1 IITKOJIBHUKOBY
2.www.alhimikov.net - OGpa3oBaTeNbHBIN CAUT JIJIs1 ITKOJILHUKOB

3.chem.msu.su - DnekTpoHHAast OMOIMOTEKA 10 XUMHH
4. www.enauki.ru - uTepHer-u3znanue g yuutenei «EcTecTBEeHHbICHAYKID)
5.1september.ru - Meroauueckas razeta "llepBoe ceHTsa0ps"
6.hvsh.ru - XKypnan «Xumus B mkose»
7.www.hij.ru/ - Kypnan «Xumus u ;Ku3Hb»
8.chemistry-chemists.com/index.html - DnekTpoHHBIH KypHAT « XUMUKH HXUMUSD).
9.https://foxford.ru/wiki/himiya - ®okcopa. YueOHUK M0 XuMuu
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4, KoHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHs 00111e00pa30BaTeILHOI
AMCUMILIMHBI

KoHTponb 1 OIleHKa pe3ybTaToB OOYYECHHsI OCYIIECTBISIETCS IMPENOJaBaTeeM B
IpoIecCe TPOBEACHHUS MPAKTHUYECKUX 3aHIATHA W JIa0OpaTOpPHBIX  paboT,
TECTHUPOBAHUS, a TAK)KE BBIMOJTHEHUS OOYYAIONIMMICS MHAWBHIYaTbHBIX 3aJIaHUH,
IIPOEKTOB, MCCIEAOBaHUN. Pe3ynbTaThl 00y4YeHHs ONMPENesaioT, YTO 00yJaronrecs
JOJKHBI 3HAaTh, TOHMMATh W JIGMOHCTPUPOBATH 1O 3aBEPIICHUU HW3YUCHHS
JUCIHUIUTAHBIL.

Jlis GopmupoBaHus, KOHTPOJIS U OLIEHKH PE3yJIbTAaTOB OCBOCHUS y4eOHOU
JUCIHUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OLIEHOUYHBIX MEPOIPHUITHIA, TPeICTaBISIONIas]
co00il KOMIUIEKC Y4e€OHBIX MEPONMPUSITUN, COTJIACOBAHHBIX C pe3yJbTaTaMH
obyduenuss u chopmymupoBanHbix ¢ ydetoM DPI'OC COO (mpeameTHbIE
pesyabrarthl 1o guciuinae) u @I'oC CIIO.

Ne Monyas / Pasnen Pe3yabTaT 00yueHus OueHo4YHbIe MEPONIPUATHS OK
/ Tema
I |OcHoBHOl MOayIb
1 |Pazgen 1. D®opMyaIHpPOBATH 0A30BbIE
OcHoBBI NOHATHS ¥ 3aKOHbI XUMHH
CTPOCHUA
BellecTBa

1.1 |Crpoenue atomoB [CoCTaBISATh XUMUYECKHUE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKHUX (bopMyIIbl COeAMHEHU B XUMHYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTEIEHBIO |IPUPOIA XUMUYECKOM CBSA3HY.
pupoJa OKHUCJICHUSI XUMUYECKUX 2. 3ajauu Ha COCTaBIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXOMS U3 XUMHUYECKHX (OpMYIT
CBSI3U BAJIGHTHOCTHU U JIBYXaTOMHBIX COeIMHEHUN

ANEKTPOOTPULATENBHOCTH  |(OKCHIOB, CYTh(MHUIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepuoamyeckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanueie |OK 01
3aKOH ¥ Ta0JMIa |XUMHUYECKHE DIIEMEHTEI B TEOPETUYECKUE 3aaHUs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHUI0 XUMUIECKUX

MOJIO’KEHUEM B ayieMeHTOB: «MeTanaeckue /
MIEPUOIUYECKON CUCTEME  |HEMETaJUINYECKHe CBOWCTBA,
XUMHUYECKHUX HJIEMEHTOB 3JEKTPOOTPULATENBHOCTD U
J.. Menneneena CPOJCTBO K JJIEKTPOHY
XUMUYECKHUX AJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B IEPUOIUYECKOMN
CHUCTEME XUMUYECKUX
anemenToB /.M. MeHnpaeneeBay.
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
2 |Pa3zpen 2. Cocrasasats ypasHenust u | KonrpoabHas padora

XHUMHYeCKHe cXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peaKkuuu peakuui XMMHYeCKHe peakuun»

2.1 |Tunst CocraBnarh peakuuu 1. 3amaun Ha cocTaBiIeHUE OK 01
XUMHUYECKUX COEMHEHUS, Pa3JIOKEHUs], |ypaBHEHUH peaKI1ii:
peaxkuui oOMeHa, 3aMelleHHUS, — COEIMHEHMS], 3aMEeILEeHUs,

OKHCIIUTEIFHO-
BOCCTaHOBHTEIILHBIC
PEaKIMU U peaKIiuu
KOMILIEKCO0Opa3oBaHus (Ha
npumMepe
THJIPOKCOKOMITJIEKCOB
QTFOMUHHUS U IIUHKA) C
y4acTHEM HEOPTraHUYeCKUX
BCIIIECTB

pasnoxeHusi, 0OMEHa U peaKIIfit
C y4acTHeM KOMIUIEKCHBIX
COeMHEHUH (Ha mpuMepe
TUIPOKCOKOMILIIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCITTUTENBHO-
BOCCTAHOBUTENBbHBIX PEAKIUH C
HCIIOJIb30BaHHUEM METO/Ia
3JICKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
COeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJTIOMUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTepUCTUK MPOAYKTa
peaKkuuu COeTUHEHHS; MacCOBOM
WM 00bEMHOM 10NN BbIXO/1a
MPOJIYKTa PEaKUl COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIICHUH Ta30B;
KOJTMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIECTB U MPOYKTOB PEaKLUU;
Macchl (00beM, KOJIMYECTBO
BEIeCTBa) MPOYKTa Peakluy,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE PACTBOpA C OIIPEIEICHHON
MacCOBOM J0JIEl paCTBOPEHHOTO
BELIECTBA.
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema

2.2 |Dnexrponutnueck | COCTaBISITh YpaBHEHUS 1. 3amanus Ha cocTaBlIeHUE OK 01
asi IMCCOIMAIINS U | XUMHUYECKHUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
WOHHBIA 00OMEH HOHHOTrO OOMeHa ¢ peaKkIuii C y4aCTHEM OKCH/IOB,

y4aCTHEM HEOPTraHMYECKUX |KHUCIIOT, OCHOBAHMI U COJIEH,

BELIECTB MOHHBIX PeaKUUuid TUAPOIN3a
COJIEH, YCTAaHOBJIEHUE
M3MEHEHHUS KUCIIOTHOCTHU CPEABI.
2. JIaboparopnas paboTa
«Peakuuu rugponuzar.

3 |Pa3men 3. HccaenoBars crpoeHue u |KonrpoJsabHasi padora
Crpoenne n CBOliCTBA «CBOJCTBa HEOPraHMYECKHUX
CBOIICTBA HEOPraHW4eCKHUX BelleCTB |BellecTB)

HEOPraHU4ecKHuX
BellecTB

3.1 |Knaccudukanus, |Kmaccudpummponarsb 1. Tect «<HomeHkaTypa u OK 01
HOMEHKJIATypa U |HEOpraHMYECKHE BEIECTBA |HA3BaHUE HEOPTAaHUYECKUX
CTpOCHHE B COOTBETCTBUU C UX BEIIECTB UCXOJIS U3 UX
HEOPraHUYECKUX |CTPOECHUEM XUMHUUECKON (HOpMYIIbI UITU
BELIECTB COCTaBJICHHE XUMUYECKOU

(bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3ajauu Ha pacueT MaccoBOM
J10JTA (MAcChl) XUMHUYECKOTO
aJeMeHTa (COCTMHEHMSI) B
MOJIEKYJIe (CMecH).

3. IlpakTUueckure 3a7aHusl Mo
KJ1accu(uKalui, HOMEHKIIAType
U XUMHYECKUM QopmyliaMm
HEOPraHMUYECKUX BEIIECTB
pa3JIMYHBIX KJIACCOB.

4. ITpakTyeckue 3aaHus Ha
onpeaeieHue XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMUYECKON
CBS3U U TUIIA KPUCTAJUINYECKON
PELIETKH.

3.2 |®usuxo- VYcranaBnuBaTh 1. Tect «OcobeHHocTH OK 01
XUMHUYECKHE 3aBUCUMOCTH (YU3UKO- XMMHYECKHX CBOMCTB okcuaoB, |OK 02
CBOIMCTBa XUMHYECKHUX CBOHCTB KHCJIOT, OCHOBAHMIA,

HEOPTraHMYECKUX |HEOPraHMYECKHX BEUIECTB |aM(OTEPHBIX THIPOKCUIOB U
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
BELIECTB OT CTPOEHUS aTOMOB U coJei.

MOJIEKYJI, @ TAK)KE TUIIA 2. 3agaHus Ha COCTABIICHHE

KPUCTAJUTMYECKON PEIIETKH |YPaBHEHU XUMUYECKHUX
peakuuii ¢ yqacTueM MpOCThIX U
CJIOKHBIX HEOPraHUYECKHUX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(bOTEepHBIX THIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
Y CIIOCOOBI MOJTyYEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEILECTB.
4. JIaboparopHas paboTa
«CBoliCTBa METANIOB U
HEMETAJIJIOBY.

3.3 |IIpou3BoacTBO O6ocHoBbIBaTh 3HaueHue U |IIpakTuko-opueHtuposanusie  (OK 01
HEOPraHWYEeCKNX |IPUMEHEHUE 3aJIaHusI TI0 COCTABJICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B |XUMUYECKHUX PEAKIIH C
3HaueHue u OBITOBOH U y4aCTHEM HEOPTaHHUYECKHUX
MIPUMEHEHHUE B MPOU3BOJICTBEHHOM BEIIECTB, UCMOJIb3YEMBbIX IJI UX
OBITY U Ha JeSTeIbHOCTH YEJIOBEKA UX |UACHTU(PUKAIIUU U
IIPOU3BOJICTBE (U3NKO-XUMHYECKUMHU IPOMBIIIJICHHBIX CIIOCO00B

CBOMCTBaMHU [IOTy4EHHUSL.

4 |Pa3gea 4. HccaenoBars crpoenue u |(KoHnTposbHas padora
CtpoeHue n cBoiicTBa oprannveckux |«CTpoeHHe H CBONCTBa
CBOIICTBA BellecTB OPraHu4YecKHuX BellecTB)
OPraHuYecKux
BellecTB

4.1 |Knaccuduxamms, |Knaccupunuponarsb 1. 3amanus Ha cocTaBlIEHHE OK 01
CTpOCHHE U OpraHMYEeCKHe BEIIECTBA B |HA3BaHMM OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH 10 TPUBUATILHOM
OpPraHUYECKUX CTpOCHHEM WM MEXAYHApOIHON
BEIIECTB CHUCTEMATHYECKOU

HOMEHKJIATYypE.

2. 3amaHusa Ha COCTABJIEHIE
MOJIHBIX M COKPAILEHHBIX

CTPYKTYPHBIX (hopmyi
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Monyas / Paznen
/ Tema

PesyabTaT 00yyeHus

OueHoYHBIC MEPONIPUATHS

OK

OpraHUYECKUX BEIIECTB
OT/JIEJIbHBIX KJIACCOB.

3. 3agauu Ha onpeaeIeHue
npocreimen GopmMyIibl
OpraHUYECKON MOJIEKYJIbI,
MCXOJSl U3 AJIEMEHTHOT'O COCTaBa

(B %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBauBaTh
3aBHUCHUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEILIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganus Ha COCTaBIICHHE
YPaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpraHMYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U
CTPOECHHSI.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKHUX
peakuui, WIITIOCTPUPYIOIIUX
XAMHYECKHE CBOMCTBA C yUETOM
MEXAHU3MOB IIPOTEKaHU
JTAHHBIX PEAKIU 1
TCHETHYECKOH CBS3U
OpPraHWYECKHUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1aun 1o
YPaBHEHUSIM PEaKLUii C
y4acTUEM OPTaHUYECKUX
BEIECTB.

4. JIaboparopHas paboTa
«Ionmyuenue sTuneHa U
M3y4YEHHE €TO CBOMCTBY.

OK 01
OK 02

43

Opranunueckue
BEIIIECTBA B
KU3HEICITCIHHOC
TH YeJIOBEKA.
[IpousBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX
BCIIISCTB B
MIPOMBILIIIEHHOCTH

OO00OCHOBEIBAThH 3HAYEHUE U
MIPUMEHEHHUE OPTaHUYECKHUX
BEIIECTB B OBITOBOI U
MPOU3BOACTBEHHOMN
JeITECIBHOCTH YeJIOBEKa UX
(U3UKO-XMMHUYECKHUMH
CBOMCTBaAMH

[IpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHU 110 COCTABJICHUIO
XUMHYECKUX PEAKIUM ¢
y4acTHEM OpPraHUYECKUX
BEILIECTB, UCIOJIb3YEMbIX I UX
uaeHTH(GUKAIHN B OBITY U
MIPOMBIILUIEHHOCTH.

OK 01
OK 02
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
S [|Pa3peax S. HccnenoBars paBHoBecue |KonTposabHas pabora
Kunernuyeckue u (M CKOpocTh XuMuyeckux |«CKopocTh XMMHYECKOMH
TepMOAMHAMMYEC | peaKI Uil peakuuu U XUMHYecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XUMHYECKHX
peakuui

5.1 |Kunernueckue WccnenoBath BausiHUE 1. JJabopaTopHast pabota Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaluu BBIOOP: OK 02
MPOTEKAHUS pearupymomux BemecTs 1 |— «Omnpeaenenne 3aBUCUMOCTH
XUMHUYECKUX TEMIIEpaTypbl HA CKOPOCTh |CKOPOCTH PEAKIIMH OT
peaxkuui XUMHUYECKUX PEAKIUN KOHIEHTPALUU pearupyroumx

BEIIIECTBY;

— «OrnpeneneHye 3aBUCUMOCTH
CKOPOCTH peaklUu OT
TEMIIEpaTypPhbI».

2. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJaHus Ha
aHanu3 (HaKTOpPOB, BIMUSIONINX
Ha U3MEHEHHE CKOPOCTU
XUMHUYECKOW PEaKInH.

5.2 |Tepmoaunamuuec (HccrnenoBars BIUsiHUE 1. 3amaum Ha pacuersl TemnoBbix |OK 01
KHe M3MEHEHMSI KOHIICHTpauuu |3 QexToB xuMmudeckux peaxiuii |[OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEIIbl U | ONpPEeICHNEe TUIIa peaKluu
MIPOTEKAHUS TeMIIepaTypbl Ha cMerieHue | (1o TerroBomy 3D deKTy: 3K30-
XUMHYECKHX XUMHUYECKOTO PABHOBECUSL  |U DHAOTEPMUUYECKUE).
peaKkuuid. 2. [IpakTUKO-OPUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHKs Ha TIPUMEHEHHUE
XUMHUYECKUX npunuuna Jle larense aist
peakuuit HAXO0XJICHUS HAIIPABIICHUS

CMEUIEHUsI PaBHOBECHUS
XUMHUYECKON PEeaKINK U aHAINU3
(hakTOpOB, BIMAIONINX HA
CMeIlleHHEe XUMHYECKOTO
paBHOBECHS.
3. JlTabopaTtopHnas pabota
«M3yueHue BIUSAHUS Pa3IMUHbIX
(hakTOpOB Ha CMEIICHUE
XUMHYECKOT'O PAaBHOBECHS.

6 |Pasznea 6. HccaenoBars nucnepcHbie | KonTpoJsbHasi padora nmo reme

JAucnepcHbie CHCTEMBbI «JlucnepcHbIe CHCTEMbI»
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
CHCTEMBI
6.1 |ducnepcHble Pasnuuars ucTUHHBIE 1. 3amaun Ha IPUTOTOBIIECHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJJIOUIHbIE pacTBOpPOB. OK 02
(baxTopsl NX pacTBOpHI U 2. IIpakTUKO-OpHUEHTUPOBAHHBIE
YCTOMYMBOCTH rpyO0OIUCTIEpCHBIE CUCTEMBI | pacueTHBIC 3a1aHUs Ha
Ha OCHOBE XMMUYECKOTO JUCTIEPCHBIE CUCTEMBI,
HKCIEPUMEHTA UCTIONIb3yeMble B OBITOBON U
MPOU3BOACTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HccnenoBaTh pusmko- JlaGopatopHnas paboTa (Ha OK 01
CBOICTB XUMHUYECKHUE CBOMCTBA BBIOOD):
JMCTIEPCHBIX pa3IUYHBIX BUOB — IIpuroToBieHue pacTBOpPOB;
cHCTEM TMCTIEPCHBIX CHCTEM — HMccnenoBanue nucnepcHbIX
CHUCTEM.
7 |Pa3nea 7. HccaenoBaTh cCBOMCTBa
KavecTBeHHbIe |OpraHu4ecKHX U
peaKkuuu HEOPraHHYeCKHX BellecTB
o0HapyKeHust C MCII0JIb30BAHHEM
OPraHHYeCKHX U |KavyeCTBEHHBIX pPeaKIHii
HEOPraHUYeCKHuX
BellecTB
7.1 |O6HapyxeHue Hccnenosath 1. JJabopaTtopnas pabota (Ha OK 01
HEOPraHWYECKHX |KaueCTBEHHBIC PEAKIIMH BBIOOD):
KaTUOHOB U HEOPraHUYECKUX BEIECTB |— AHAJIUTHYECKUE PEaKIH
AHHUOHOB kaTuoHoB [-VI rpynm;
— AHanUTUYEeCKUE peaKluu
AQHHOHOB.
2. llpakTnueckue 3a1anus Ha
COCTaBJICHHE YpaBHEHUI
peakiuii oOHapYyKEHUS
kaTuoHOB [-VI rpynm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
U MOHHOH (popmax.
7.2 |O6HapyxeHue Hccnenosath 1. JJabopaTtopnas pabota (Ha OK 01
OpPraHUYECKUX Ka4yeCTBEHHbIE peaKLuu BBIOOD):
BELIECTB OpPraHMYECKUX coeuHeHn |— KauecTBeHHBIE peakuu Ha
OTJENBHBIX OTIENbHBIX KJIACCOB OTJIeIbHBIE KJIacChl
KJIACCOB C OpPraHUYECKUX BEIIECTB;
UCTIOJIb30BAHUEM — KauecTBeHHbIii aHaN3
KayeCTBEHHBIX OpPraHUYeCKUX COeIMHEHUN 1O
peaxuui (YHKLINOHATIBHBIM TPYIIIIaM.
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Mopnyas / Pazgen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
2. llpakTrueckue 3a1anus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii oOHapYyKEHUS
OPTraHUYEeCKUX COCTUHECHUH.
II |[IpuxkiaagHoit MOAYJIb
8 |(Pa3men 8. OuenuBaTh MocJaeACTBHs |3ammTa Keiica (¢ yueToM
Xumus B ObITY U |OBITOBOM H Oyayuei npogeccuoHaAIbHOM
NPOU3BOJACTBEHH |MPOU3BOICTBEHHOM AesiTeJIbHOCTH)
0i1 1eSITeJILHOCTH |/1eATEeJLHOCTH YeJI0BeKa ¢
YeJI0BeKa MO3UIHUH IKOJOTHYeCKOM
0e30macHOCTH
Xumus B ObiTy 1 |OuenuBats nocienctsus  |Keiic (¢ yaerom Oynymeit OK 01
MTPOM3BOJICTBEHHO |OBITOBOM U npodeCcCHOHATbHON OK 02
U IEATEIIbHOCTH  |IIPOU3BOJICTBEHHOU JIeATEIIbHOCTH) OK 04
YyesoBeKa JEATEIIbHOCTH YeNoBeKa ¢ | Bo3MOKHbBIE TEMBI KEWCOB: OK 07
MO3ULUNA 3KOJIOTUYECKON 1. Tlorenienue kuMara u
0e30MmacHOCTH BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. byaymue matepuansl 1Jist
aBua-, MalIMHO- 1
npuOOPOCTPOCHUSI.
3. HoBble maTepuansl ajs
COJIHEUHBIX Oarapeii.
4. JlekapcTBa Ha OCHOBE
PaCTUTENbHBIX IIPENapaToB.
9.1 |Pa3nen 9.1. HNuTepnipeTupoBaThH 3amuTa yyeoHo-
HccnenoBanue u |XuMHU4YecKHe MPOLECCHl M |MCCJIEI0BATEIbCKOI0 MPOEKTA
XUMHUYECKH siBJIeHHs B Ouocdepe (c yuerom Oynymeii
aHaJn3 00beKTOB npogdeccuoHAJIbLHOM
ouocdepnl JAesATeJIbHOCTH)
9.1.1 {OcHoBBI Beimonuare nonseiii nukn | 1. JlaboparopHas pabora OK 01
nabopaTopHOU AKCTIIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOpHOU
MIPAKTUKU B UCCIIEIOBaHUS C MPAKTUKN».
npodeccnoHabH | COOTIOICHUEM TTPABUIT 2. TunoBbie pacyeThl MO
BIX TA0OpaToOpusiX |0e30macHOro OOpaIleHus C |TeMaTHKE SKCIICPUMEHTA.

BEIIECTBAMH U
1a00paTOPHBIM
o0opyIoBaHUEM

3. 3a1aun Ha BBIYKCIICHUE
CPEIHEro 3HaYeHUs
IKCIIEPUMEHTATBHBIX TaHHBIX,
MOTPEITHOCTH.

4. IIpencraBiieHUE pe3yIbTaTOB
SKCIIEPUMEHTA B Pa3IMYHON
dbopwme (Tabimia, rpaduk,
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Monyas / Paznen

Ne /T PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
eMa
OTYeT, JOKJIAJl, TPE3CHTALIUS).
9.1.2 | XumMuyeckum Uccnenosats xumuueckuii | 1. Tect «CBoMCTBA U cOCTaB OK 01
aHaM3 POO BOJIBI |COCTAB MPOO BOJIBI BOJIBI. OK 02
2. 3anagne «XUMHUYECKUN OK 07

COCTaB BOJIbI, TUII BOABI U
CIOCOOBI €€ MPUMEHEHU (C
HCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIpAXCHHS KOHIIEHTpALUi U
nepecyeT KOHLEHTpauui (¢
HCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOIEI OT
3arpsA3HCHUN;

— Onpenenennie pH Bozbl U ee
KHCIIOTHOCTH;

— Onpezenenne )KeCTKOCTU
BOJIBI M CITIOCOOBI €€
yCTpaHEHHUS.
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
9.1.3 | Xumuueckuii UccnenoBats xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJAYKTOB MUTAHUS |HEOPraHUYECKHUE BEIIECTBA, OK 02
KayecTBa BXOJs1IKE B cocTaB mpoAykToB |OK 07
MIPOJYKTOB MUTaAHUS.
MUTAHUS 2. IIpakTUKO-OpHUEHTUPOBAHHBIC
3a1aHKA 110 KYJIMHAPHOU
TEMaTHUKe.
3. JJaboparopHast pabora (Ha
BBIOOD):
— OGHapyxeHrue HUTPATOB B
MPOAYKTaX MUTAHUS;
— UccnenoBanue npoaykToB
MUTAaHUS HA HAJTMYUE YTJIEBOJIOB
(MyKa, TBOpPOT, MOJIOKO, HOT'YpT)
Ha HaJIM4KE YTJIEBOJOB
(Kpaxmat, TIII0KO03a, caxapo3a).
9.1.4 | Xumuueckuit Uccnenosars xumuueckul |1. Tect mo Teme «Xumunueckun |OK 01
aHaIM3 IMpoo COCTaB MPOO MOUBBI COCTaB HEOPraHUYECKHUX U OK 02
MTOYBBI OpPTaHHYECKUX YAOOPESHUI». OK 07

2. 3ananue «B3aumocBs3b
coCTaBa MOYBbI, TUII IOYBHI U €€
Ha3HAYCHUSI.

3. JJaboparopnast pabora (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHUYECKUX IIpUMeEceH B
npoOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TOYBBI, €€
KHUCJIOTHOCTH U IEJIOYHOCTH.
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Monyas / Paznen
/ Tema

PesyabTaT 00yyeHus

OueHoYHBIC MEPONIPUATHS

OK

9.1.5

UccnenoBanue
00BEKTOB
ounocdepnr

HccnegoBaTh XUMHUYECKHUI
COCTaB 00BEKTOB OHOChEpHI
Ha TIpUMepe MPOAYKTOB
MMATaHUS, BOJIBI U TTOYBBI

YueOHO-ucCIe0BaTEeIbCKHUI
MPOEKT B 00J1aCTH
HACCIIENOBAHUA OOBEKTOB
ouocdepsl.

Bo3MoskHBIE TEMBI TPOCKTOB:
1. MccaenoBanue cocraBa
MUHEPAIBHON BOJBI U
PEKOMEH/IalUHU 110 €€
HCIIOJIb30BaHMIO.

2. UccnenoBanue
pa3pyLIaOIIEro 1eMCTBUS
MPUPOJAHON BOJABI HA
CTPOUTEIIbHBIEC MaTEPHUAIIBI.

3. CocTaBiieHne nIpoeKTa
[IBETHHUKA/0Tropojia/caia B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX MTOYB.
4. CocTaBneHue
cOaIaHCHPOBAHHOTO MEHIO Ha
JIeHb (HEEII0) B 3aBUCHMOCTH
OT COJIEPKaHMSI XUMHYECKUX
MaKpO U MUKPOIJIEMEHTOB B
MPOIYKTAX TTUTAHMUS.

5. UccaenoBanue KauecTBa
MMATHLEBOM BOJIBI.

6. UccrnenoBanwue mpod
BOJIOITPOBOAHOM BOJbI HA
MpeMET YCTpaHCHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIHCKOXO03IMCTBEHHOMN
JIeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3zgen 9.2.
HUccnenoBanme n
XMMHYeCKHUii
aHaJIN3 00bEKTOB
TeXHOC(epbl

HNuTepnpernpoBatrh
XHMHYeCKHe Mpouecchbl u
SIBJICHUSA B TeXHoOC(epe

Y4yeoHo-uccjaen0BaTeaLCKII
NMPOEKT (¢ yueToM Oyayliuei
npogeccuoHAIbHOMU
JAesiTeJIbHOCTH)
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Mopnyas / Pazgen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema

9.2.1|{OcHoBBI Beimonuare nonseiii nukn | 1. JlaboparopHas pabora OK 01
nabopaTopHOU AKCTIIEPUMEHTAIBHOTO «OCHOBBI Ta0OpaTOPHOU
MPAKTUKU B UCCIIEIOBaHUS C MPAKTUKNY.
po¢eCCHOHAIBH | COOITIOICHHEM TPABIIT 2. TurmoBble pacyeTsl 1Mo
BIX JJabopaTopusax |06e30macHOro oOpalleHus ¢ |TeMaTHKE YKCIIEPUMEHTA.

BEIleCTBaMU U 3. 3agaun Ha BEIUHUCIICHUE
n1abopaTopHBIM CpeIHEero 3HaYCHUS
00opy0BaHUEM IKCIIEPUMEHTAIBHBIX TaHHBIX,
MOTPEIIHOCTH.
4. IIpencraBiieHUE pe3yIbTaTOB
SKCIIEPUMEHTA B Pa3IMYHON
dbopwme (Tabnwuia, rpaduk,
OTYET, TOKJIAJ, IPE3ECHTAIH).

9.2.2 | Xumuyeckuii UccnenoBats xumudeckuid | 1. 3agauu Ha onpeneneHue OK 01
aHanu3 1pood COCTaB MPOO TEXHUYECKOH |METAJIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BOJIEI QHHOHOB M OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOJIE

pPa3HOTO Ha3HAYCHHUS.
2. IIpakTUKO-OpUEHTHPOBAHHbIE
TEOPETUYECKHE 3a/IaHUs Ha
COCTaB BOJIBI M CTIOCOOBI
BBIPAXCHHSI KOHIICHTPAIWA U
nepecyeT KOHIICHTpalui (¢
HCIIOJIb30BaHNEM HOPMATUBHBIX
JIOKYMEHTORB).

3. 3amanue «XUMUYECKUU
COCTaB TEXHUYECKOH BOJIBI, TUTI
BOJIBI M CIIOCOOBI €€
IpUMEHEHUs» (C
HCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas pabora (Ha
BBIOOD):

— Omnpenenenne xJI0pu10B
METOJIOM TUTPOBAHUS B
TEXHUYECKOM BOJIE;

— Onpezenenne )KeCTKOCTU
TEXHUYECKOI BOJII METOJIOM
TUTPOBAHUS.
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Monyas / Paznen

Ne PesyabTaT 00yyeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema

9.2.3 | Xumunueckuit Hccnenosats cogepxanue |1. Tect no teme «Xumnueckuii |OK 01
KOHTPOJIb YTJIEKUCIIOTO Ta3a B BO3yXe |cocTaB atMocdepHoro Bozayxa |[OK 02
KadyecTBa BO3/lyXa 1 BO3/lyXa pabouei 30HbI. OK 07

2. [TpakTHKO-OpHUEHTUPOBAHHBIC
3a/laHus HA XUMUYECKUH aHau3
COCTaBa BO3/yXa.

3. JlTabopaTtopHnas pabota
«Omnpenenenue coaepKaHust
YIIEKUCIIOTO Ta3a B BO3AYXE
MIOMEIIEHUS SKCIIpecc-
METOIOM.

9.2.4 | Xumnueckuit HccnenoBaTh npoOsI 1. ITpakTuko-opuentuposanubie (OK 01
aHayu3 npood MaTepuaoB CTPOUTENIBHO- |3aJIaHUS TT0 XUMHUYECKOMY OK 02
MaTepuaioB pecTaBpaIioOHHOM aHaJIM3y Mpod MaTepUaioB OK 07
CTPOUTENBbHO- NeSTeNIbHOCTH U U3aiiHa  |CTPOUTEIbHO-PECTaBPAIllMOHHOM
pecTaBpaliOHHON NEITEILHOCTHA U JU3aKHA.
JESTENBHOCTH U 2. JJaboparopHas pabora (Ha
nn3aiina BBIOOD):

— U3roroBnenue kpacok
(mogbop MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECTB);

— HUccienoBanue cBOICTB
BSDKYIIUX BEILIECTB Ha MpUMEpE
THICca.

9.2.5|UccnenoBanue Hccnenosath XuMuueckuil | YueOHO-UCCIIEN0BATEILCKHI OK 01
00BEKTOB COCTaB OOBEKTOB MPOEKT B 00J1aCTH OK 02
TexXHOC(hEPHI TexHoc(epsl HAa IPUMEPE  [MCCIIeTOBaHUS OOBEKTOB OK 04

TEXHUYECKOH BOJBI U TeXHOCHEPHI. OK 07

MAaTepHaIOB CTPOUTEIHHO-
pecTaBpalluOHHON
JeITeIbHOCTH U JU3aiHa

Bo3MoxHBIE TEMBI IPOEKTOB:

1. KonTponb kauecTBa
TEXHUYECKOHN BOJBI Pa3HbIX
BHJIOB B COOTBETCTBHHU C
Mmetonukamu 1mo I'OCT.

2. Coznanue neKopaTuBHOM
ITYKAaTYpPKH.

3. IIurMeHTHI B U3ACHUIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAOUIErO AEHCTBUSA BOBI
Ha CTPOUTEIbHBIE MATEPUAIIBI.
5. O11eHKa COCTOSIHUS BO3TyXa
paboueli 30HBI CIIEITUATTUCTA
(TexHosora, CTpOUTENS U T.1., C
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Mopnyas / Pazgen
/ Tema

PesyabTaT 00yyeHus

OueHoYHBIC MEPONIPUATHS

OK

y4eToM 00JIacTh
npodecCuOHAIbHON
JeSITEIbHOCTH) B COOTBETCTBHH
C HOpPMaTHBHBIMHU
JIOKyMEHTaMHU.
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