PABOYASA MPOIrPAMMA YUEBHOW ANCLIAM/IVIHDI
004.07 XMINA

2023 r.

COIr'JIACOBAHO YTBEPX],

MpoTokon MNegarornyeckoro coseta BMT

corsnoy BMAT B. CrenaHeHkoB
0T «29» aBrycra 2023 r. Ne 1

Pa6ouass nporpaMma y4e6HON AMCLMNAMHBLI «XUMUs» pa3paboTaHa B COOTBETCTBUM C
Tpe6oBaHusMu PrOC COO, PekoMeHAALMAMU MO OpraHv3aLmy NonyyeHUs cpeHero obLLero
06pa3oBaHVa B Npefenax 0CBOeHNA 06pa3oBaTe/bHbIX NPorpaMm CpeAHero nNpogeccroHaIbHOro
06pa3oBaHMA Ha 6a3e OCHOBHOrO 06Llero 0b6pasoBaHUs C y4eToM TpeboBaHUil thefiepanbHbIX
rocyfjapCTBeHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB, Ha OCHOBE NMPWUMEPHOI paboyeii Mporpammbl
06111e06pa3oBaTeNIbHON  YYeOHOW AMCUMNANHBI  «XUMUS» U SBASIETCA YacTbl0 OCHOBHOINA
npogheccroHanbHol 06pa3oBaTenbHOM NPOrpaMmbl MOArOTOBKY KBAIM(MLMPOBaHHBIX pabounx,
cnyxawwmx (MMNKPC) no npodeccun CMO 08.01.28 Mactep OTAENOYHBbIX CTPOUTENBHLIX W

[EeKOpaTHBHBIX paboT.

OpraHn3aumMs-pa3paboTumMk:  CMONeHCcKoe — 061acTHOe — TOCYAapCTBeHHOe  BHOKETHoe
npogeccuoHanbHoe 06pasoBaTe/bHOE yupeaeHe «BA3EMCKUIA NONUTEXHUYECKMIA TEXHNKYM»
(COrBMoY BIT)

PaspaboTtumku: LLnmaHckas ExatepuHa AHfpeeBHa, npenogasarens COMEMNOY BMT

PACCMOTPEHO PEKOMEHAOBAHO
Ha 3acefaHum MUK LeobpasoBatenibHbIX  [1poTOKON MeToANYECKOro CoBeTa
LNCLUNANH COrenoy BrT

8» aBrycrta 2023 r. Ne 1 oT «28» aBrycra 2023 r. K» 1

0O.B. Kacnaposuy



1 MACMOPT PABOYEM MPOrPAMMbI YUYEEHOW ANCLINTIIVHDI

COJAEP>XXAHUE Xumus
1 MACMOPT  PABOUEN MPOrPAMMBI YYEBHOW 1.1. O6bnacTb NpYMeHEHUs paboyeil NporpaMmebl
4 O6Leobpa3oBaTeNibHas AUCLUUNANHA «XUMUSI»  SBASETCH  0653aTeNbHOM  YacTbio
ANCUNNNNHBI .
. 06LLie06pasoBaTenbHOro LUykna obpas3osaTeibHOM nporpaMmbl B cooTseTcTBUM ¢ ®IOC no
2. CTPYKTYPA U COAEPXXAHWE YYEEHOW ANCUMNNVHDI 11 npogpeccum CMNO 08.01.28 MacTep 0TAEN0UHbIX CTPOUTENBHbLIX U JeKOPaTUBHbIX paboT
3. YC/I0BWSA PEAIN3ALNN YUEBHOW AUCLNM/IVHBI 19 o " o
12. Mecto y4e6HOW AMCUMNAMHBI B CTPYKType OCHOBHOM  MpotiecCUOHasbHOM
4. KOHTPOJ/Ib W OUEHKA PE3YJIbTATOB OCBOEHUA o6pasoBaTe/ibHOl NMPOrpammbl:

o 20 o
YUEBHOW ANCLMANHBI [vicumnnvHa BXxoguT B UMK 06LLe06pa3oBaTenbHbIX AUCUMNAvNH (6a30BbIii YpOBEHb)

1.3. Llenn H nnaHupyeMble pe3ynbTaTbl OCBOEHMS YHeOHOM ANCLMNANHDI

"NaBHOV LeNblo ABNSETCA (OPMMPOBaHME Y CTYAEHTOB XMMWYECKON COCTaBASIOLLEeN
€CTeCTBEHHO-HAay4YHOW KapTUHbl MWpa KaK OCHOBbl MPUHATUA PELUEHWIA B HKM3HEHHbIX W
MPOV3BOACTBEHHBIX CUTYaLMSAX, OTBETCTBEHHOrO MOBEAEHUSA B MPUPOAHOI cpese.

3agaun AMCUUNANHBIL:

1) chopmmpoBaTb NMOHWMaHWE 3aKOHOMEPHOCTE MPOTEKaHWA XWMUYECKMUX NPOLecCoB U
ABNEHUIi B OKpYXalollel cpede, LENOCTHOM Hay4yHOW KapTWHbl MuUpa, B3aWMOCBA3N K
B3aMMO03aBVNCUMOCTMN eCTECTBEHHbIX HaykK;

2) pa3BUTb YMeHWs COCTaBMATb (hOPMY/bl HEOPraHUYeCKUX W OpPraHUYecKUX BeLLECTB,
YPaBHEHWA XMMWYECKMX peakumii, 0BBACHATb WX CMbICA, WHTEpPMNpeTMPOBaTb pe3ynbTaTbl
XUMUYECKUX IKCMEPUMEHTOB,

3) cthopMmpoBaTb HaBblKM MPOBEAEHWA MPOCTEMLUMX XMMWUYECKUX 3KCMepuMeHTaNbHbIX
vccnefoBaHuidi ¢ cobnogeHveM  npasun  6e3onacHoro  obpalieHuWst € BeliecTBaMu U
nabopaTopHbIM 060pYA0BaHUEM;

4) pa3BUTb YMEHWS WCMOMb30BaTb MHEOPMALMIO XMMWUYECKOTO XapakTepa U3 pasinyiHbiX
VCTOYHUKOB;

5) copmmpoBaTb YMEHWs MpPOrHO3MpOBaTb MOCNEACTBMA CBOEW [eATeNbHOCTU U
XUMUYECKNX NPUPOSHBIX, BbITOBbIX 1 MPOU3BOACTBEHHbIX MPOLLECCOB;

6) cthopmMMpOBaTL MOHUMaHWE 3HAYMMOCTU [OCTVXKEHNIA XMMUYECKOW HAayKU 1 TEXHONOT WA Anst
pasBUTUS COLMANLHOM 1 NPOU3BOACTBEHHON Cihep.



OCBOeHME COAepPXaHUA YHeBHOI ANCLUNANHBI «XuMusi» 06ecneunBaeT JOCTIKEHME CTYAeHTaMU CNefyIoLNX pesynbTaToB

Koa v HaumeHoBaHue
thopmupyembix
KOMneTeHLMMn

OK 01 Bblbupath
CNOCOGLI peLeHus 3ajay
npodeccroHaTbHON
[eSTeNLHOCTH
NPUMEHUTENBHO K
PasNNUHbBIM KOHTEKCTaM

O6wue

5
MnaHupyemble pe3ynbTaTbl OCBOEHUS AUCLUNANHB
AvcuunanHapHsie
BNajeTb  CUCTEMON  XVUMUYECKUX  3HaHWiA,  KOTopas  BK/OYaeT

B yacTyt Tpy/0BOr0 BOCUTAHNS:

- TOTOBHOCTb K TPYAY, OCO3HaHWEe LEHHOCTU MAacTepcTsa,
TpyAono6ue;

- TOTOBHOCTb K aKTUBHO AEATENbHOCTI TEXHONOTUYECKO 1
COLManbHOM HANPaBNeHHOCTM, CNOCOBHOCTb MHULMUPOBATL,
NNaHMpoBaTb 1 CAaMOCTOSITENbHO  BBIMOMHATL  Takylo
NesTeNbHOCTh;

- VMHTEPEC K pa3nuHbIM  CchepaM  MPO(eCCHOHANbHOI
[eATeNbHOCTH.

O YHUMBEpC: yue6
LencTBuamu:

a) 6a3oBble NOruYeckue AencTens:
- CamMOCTOSITeNbHO (HOPMY/MPOBaTL W aKTYann3upoBaTh
npo6nemy, paccMaTpuBaTh ee BCECTOPOHHE;

- YCTaHaBNMBATL CYLIECTBEHHBIM MPU3HAK WM OCHOBaHWS
[NS CpaBHeHUA, Knaccupukaumm n 0606LeHmns.

- ONpefensTh LENU JeATeNbHOCTY, 3ajaBaTb napameTpbl n
KPUTEPUM NX JOCTUXKEHNS;

BbIBNATL  3aKOHOMEPHOCTM ¥
paccMaTpuBaeMbiX ABNEHNAX;

BHOCATb  KOPPEKTUBbI B [IATENbHOCTb,  OLEHMBATH
COOTBETCTBME Pe3ynbTaTOB  LENsM, OLEHWBaTb  PUCKM
NoCNEACTBI AeATENLHOCTM.

- pasBuBaTb KpeaTWUBHOE Mbllu/eHne  Npu
JKN3HEHHBIX NPoGem
6) 6a3oBble MCcCnefoBaTeNbCKME AelicTBUS
ananeTb  HaBblKaMu  y4eGHO-WCCNEA0BATENLCKON 1
NPOEKTHOI IeATENbHOCT, HaBblKaMi pa3pelleHns npobnem.
BLIBNATL  MPUYNHHO-CNEACTBEHHbIE  CBA3M U
aKTyanu3nupoBaTh 3ajauy, BbIABUrATh TUMOTE3y ee PeLleHns,
HaxXOAWTb  apryMeHTbl  ANs  [OKasaTeNbcTBa  CBOMX

no3HaBar

npoTusopeuns B

peleHnu

OCHOBOMONAralolMe MOHSTUS (XMMUYECKIW 3N1EMEHT, aToM, 3NeKTPOHHast
060/104Ka aTOMA, S-, P-, d-3NEKTPOHHBIC OPGUTANU aTOMOB, WOH, MONekyna,
Ba/IEHTHOCTb, 3/1EKTPOOTPULATCALHOCTD, CTEMeHb OKUCNEHNA, XUMUYeCKas
CBA3b, MO/b, MONAPHAA MAacca, MONSPHbIA OGbEM, YrNEepPOAHbIA CKeneT,
(yHKUMOHaNbHAA TPYNNa, Paaukan, U3oMepus, U30Mepbl, FOMONOrNYECKHi
PAA. TOMONOTY, YINEBOAOPO/ALI, KNCIOPOA- U a30TCOAEPXallve COeAMHEHNS,
61ONOTNYECKN aKTUBHBIE BewjecTBa (Yrnesofbl, Xupsl, 6enku), MoHoMep,
nonuMep,  CTPYKTYpPHOE ~ 3BEHO,  BbICOKOMONEKY/APHBIE — COEAMHEHUS,
KPUCTANNNYECKas PeleTKa, TUMbl XUMUYECKUX PeaKuuii (OKUCAUTENbHO-
BOCCTAaHOBUTE/bHbIE, 3K30-W 3HAOTEPMUUECKIE, PEAKLMI UOHHOTO 06MeHa),
PacTBOP, 3NEKTPONUTHI, HEINEKTPONUTLI, INEKTPONMTUYECKAR AUCCOLMALUS,
OKUCANTENb, BOCCTAHOBUTENb, CKOPOCTb XUMUUECKON PeakLum, XuMu4eckoe
paBHOBECME), TEOPUM W 3aKOHbl  (TEOPUS  XUMUYECKOTO  CTPOEHMS
opraHuueckux BellecTB A M ByTnepoBa Teopus 3/1eKTPONUTMYECKON
[AVCCOLMALMNA, NEPUOANYECKUii 3aKOH [.. MeHpeneesa, 3aKoH COXpaHeHns
MacCbl), 3aKOHOMEPHOCTY, CUMBOIMYECKIA A3bIK XUMUM, (aKTONOTMYECKMe
CBE/leHs O CBOICTBAX, COCTaBe, MO/yYeHUM U 6e30MacHOM MCMOb30BaHNM
BaXHEWLWNX HEOPraHNYeCKUX U OPraHMYecKUX BELeCTB B GbiTy ¢
NPaKTUYECKON AeATENLHOCTY YenoBeKa;
- YMeTb BbISBNATL XapaKTepHble MPU3HAKM U B3aUMOCBA3b M3YHEHHbIX
MOHSATHIA, NPUMEHATL COOTBETCTBYIOLL|NE NOHSATUSA MPU ONUCAHMI CTPOEHMS 1
CBOWCTB HEOPraHWYeCKUX W OPraHMYECKWUX BELECTB M WX MpeBPalLeHuil;
BbIBNATL  B3aMMOCBA3b  XMMWYECKUX  3HAHWA € MOHATUAMK ¥
Npe/CTaBNEHNAMM APYTUX eCTECTBEHHOHAYYHbIX MPEAMETOB.

yMeTb  WCMONb30BATb  HAaMMEHOBAHWS — XUMWUYECKUX  COEAMHEHWi
MeX/yHapoAHOrO  COl03a TEOPETUYECKOW W NPUKNAfHOA  XuMuUM ¢
T MLINX BEWECTB (3TUNEH, AUETUNEH, FNMLEPWH,
(eHon, opmanbAerna, YKCycHas KWUCNOTA [NWLWH, yrapHbiil  ras,
YINeKUCAbIA Fa3, aMMUaK, ralieHan U3BeCTb, HeralleHas U3BECTb, MUTLEBAs
COAa M APYrux), COCTaBMATb (hOPMy/bl HEOPraHUYeCKUX W OPraHUYecKnX

OK 02 WUcnonb3osatb
COBpeMEHHbIE CPeACTBa
noncka aHanusa u
VHTEpMpeTayuMmuHhopma
LM 1 NHAOPMALMOHHbIE
TexHonoruu ans
BbINOMHEHNS 3ajau
npodeccroHanbHoi
[eATeNbHOCTN

YTBEPXKACHMWIA, 33/jaBaTb NapameTpbl U KPUTEPUA PeLLEHNS.

- aHanM3NpoBaTh MONYYEHHble B XOJe PeleHNs 3ajaun
pesynbTaThl, KPUTUYECKW OLIEHWBATb WX [OCTOBEPHOCTb,
NPOrHO3MPOBATb U3MEHEHIE B HOBbIX YCIOBUSAX;

- YMeTb MepeHOCUTb 3HAaHWA B  MO3HaBaTeNbHylD U
NPaKTUYECKYI0 06/1aCTI XKM3HEJEATENbHOCTA.

- YMETb WHTErpUpoBaTb 3HAHWA M3 Pa3HbIX MPeAMETHbIX
obnacteii.

- BbIABWraTb HOBbIE W/JeW, MNpeAnaraTb OPUrUHAbHbIE
NOAXOAb! U PeLeHns;

- CMOCOGHOCTb MX WCMONb30BaHWS B MO3HABATENbHON 1
COLMANLHOI MpaKTUKe

B 06/1aCTV LIEHHOCTI Hay4HOrO MO3HAHNS:

- ChOPMMPOBAHHOE" MUPOBO33PEHNS, COOTBETCTBYIOLLErD
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKu W OGLLECTBEHHOI
NpaKTWKW. ~ OCHOBAHHOTO  Ha  Auanore  KynbTyp,
CnocoGCTBYIOUEr0  OCO3HaHUIO — CBOEro  MecTa B
NONMKYNbTYPHOM MUpe:

- COBEPLUEHCTBOBAHME A3bIKOBOW 11 YUTATENLCKOM KYNbTYpbl
KaK CPe/CTBA B3aUMOAEHCTBIA MEXAY MOAbMMU U NO3HAHUA

mMupa.
- 0CO3HAHME LiEHHOCTM HAy4HOIl JeSTeNbHOCTN, FOTOBHOCTL
OCYWIeCTBAATL  MPOEKTHYK W WCCNEAO0BATENbCKYIO

[esiTeNbHOCTb UHAVBIAY aNbHO 1 B rpynne;
OBfajeHne yHUBEPCabHbIMMU YHeOHbIMU NO3HABATENbHbIMM
LelicTBusMU:

BEWECTB, YPABHEHUS XUMUUECKAX PEaKUnid, OBLACHATb WX  CMbICA,
NOATBEPXAATL  XapakTepHble — XWMWYECKMe  CBOWCTBA  BELECTB
COOTBETCTBYIOL|UMI HTaMn 1 yp i XUMUYECKIX
peakuuii.

- yMeTb YCT: Tb 1 HOCTb U3y Heopr: X 0

OpraHNYecknx BELeCTB K onpe/JeneHHbIM KNaccam 1 rpynnam coeAuHeHuii,
XapaKTepu3oBaTb WX COCTaB M BaXHeiilue CBOWCTBA; OMpedensith BUAbl
XMUMUYECKUX CBA3el (KOBANEHTHast, MOHHas, MeTaninueckas, BOAOPOAHAS),
TUNbI KPUCTANINYECKUX PELLETOK BELECTB; KNacCUhMLMPOBATb XUMUUECKIe
peakuum.

c(hopMMpoBaTh  MPEACTABNEHUS: O  XUMUYECKOW  COCTAansiowicit
€CTECTBEHHOHAYUYHONM KAPTUHBLI MUPA, PaTu XAMAM B MO3HAHWUM SBMIEHMI
npupoabl, B (OPMUPOBAHWM MbIWNEHUS W KYNbTYpbl JMYHOCTM, Ce
(yHKLVMOHANLHON TPaMOTHOCTN, HEOGXOANMOI ANS PELIEHNs MPaKTUUECKUX
33)a4 1 3KONOrUYECKM 0BOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3/j0POBbIO 1
npUPoAHOIA cpeje;
- yMeTb MpPOBOAUTL PacyeTbl MO XMUMUYECKUM (DOPMYNam M YpaBHEHUSM
XAMWYECKUX  peakuuit €  WCMONb30BAHMEM  (PU3NUECKUX  BENNYMH,
XapaKTepuayloLWnX BewecTBa C KOMUYECTBEHHON CTOPOHbI Macchi, 06bema
(HOpManbHble YCNOBMS) TasoB, KOMWYECTBA BELUECTBA, WCMOMb30BATL
CUCTEMHBIE XUMWUYECKUE 3HAHMS ANS MPUHATUA PeLIEHUil B KOHKPETHbIX
JKM3HEHHBIX CUT\ ALUAX. CBA3AHHBIX C BELLECTBAMM 1 X MPUMEHEHNEM
-yMeTb  MAAaHMPOBATb W BHINOMHST  XAMWYECKUH  3KCTIEPUMEHT
(NpeBpalleHns OpraHNyeckUX BELIECTB MNPU  HarpeBaHWn, MonyyeHue
3TUNEHA W M3YYEHMe ero CBOWCTB, KAYECTBEHHble PEAKLMW Ha anbAervfbl,
Kpaxman, YKCYCHYIO KWCNOTY; [eHaTypauns GenkoB Mpu HarpesaHuu,
UBeTHble peakyuu Genkos: MPOBOAWUTL Peakyu WMOHHOTO 0BMeHa,
onpejensit CPeAy BOAHbLIX PACTBOPOB, KAUECTBEHHbIE PEAKLMN Ha Cy Nb(hat-,
KapboHaT- M X/OPUA-BHWOHBI.  HAa  KAaTMOH  aMMOHWs:  pelatb
3KCMepyMeHTanbHble 3afaun no Temam “MeTtannbl” u “"Hemetannbl") B
COOTBETCTBUM C MpaBUMaMu TeXHWKW Ge3onacHoCTW Mpu o6paujeHnu ¢
BELECTBAMI W N1aGOPaTOPHbLIM 0GOPY/AOBaHNEM, NPEACTaBNATL Pe3y/bTarhl
XUMIUYECKOr0 IKCMEPUMEHTa B (hOPME 3aMnCH YPaBHEHNIT COOTBETCTBYIOLNX
peakuynii 1 hopMy MPOBATL BIBOALI Ha OCHOBE 3TUX Pe3y NbTaTos;
- yMeTb aHaNN3MPOBATL XUMUUECKYIO MHAOPMALMIO, MONYYAEMYIO U3 Pa3HBIX
VCTOYHMKOB (CPEACTB MACCOBOI MH(OPMaLM, CeTb VIHTEPHET n Apyrue);



OK 04 3¢thekTnBHO
B3aUMO/eiCTBOBATb 1
paboTatb B KONNEKTUBE U
KoMaHae

B) pa6oTa c WHdopmaLnei:

BnageTb noj [l n3
VCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATENLHO OCYILECTBAATL
NOWCK, ~ aHanu3, CACTEMATWU3ALUMIO W WHTEPpeTauyio
VH(OPMaLMV PasNnuHbIX BOB U DOPM NPeACTaBNEHMS,

- c034aBaTb TEKCTbl B PA3/M4HbIX (JOPMATax C Yy4eTom
HasHaueHUst UHHOPMALMN 1 LeNeBoil ayanTopuu, BbiGupas
ONTUManbLHyI0 hOpMy NPeACTaBNEHNS 1 BU3Y ann3aLnm;
- OL{EHNBATL OCTOBEPHOCTb, IETUTUMHOCTb UH(OPMaLK, ee
COOTBETCTBUE NPABOBLIM 11 MOPANbHO-ITUYECKUM HOPMaM;
UCMONb30BaTh  CPEACTBA  MH(OPMALMOHHBIX ¢
KOMMYHUKALMOHHbBIX TEXHONOTWiA B PELIEHUN KOTHUTUBHBIX,
KOMMYHWUKATMBHbIX W OPraHW3aUMOHHbIX  33jay  C
cobnogeHnem Tpe6oBaHmii 3PTrOHOMUKM, TeXHUKN
6e30MacCHOCTM, TUTUEHbI, PECY PCOCOEPEXEHNA, NPABOBbIX U
3TUYECKIUX HOPM, HOPM UH(OPMALMOHHOI 6e30MacHOCTH;

BNajeTh  HaBblkaMW  PAcMo3HaBaHWA U 3alMTbl
VH(OPMaLnK, MHHOPMALNOHHOI 6e30MaCcHOCT TMUYHOCTA.

- TOTOBHOCTb K CamopasBUTWIO, CaMOCTOSTENbHOCTM 1
camoonpeaeneHuio;

it yue6Ho- TeNbCKOM,
NPOEKTHOI 1 COLNANbLHOI AeSTENbHOCTH.
OsnageHue YHUBEPCANIbHBIMU KOMMYHMKATUBHbIMI
LelicTBuaAMU:

6) COBMECTHas AeATeNbHOCTb:

- MOHMMaTh W MCMONL30BATL MPEUMYLIECTBA KOMaHAHON 1
VHAMBUAYaNbHON PaboThl;

NpUHMMaTb LN COBMECTHOW  [eATenbHOCTH,
OpraHu30BbIBaTL M KOOPAWHWPOBATb AeiicTBMS MO ee
JOCTVDKEHMIO: COCTaBNATL anaH [AeiCTBUIA, pacnpepensite
PON C YHETOM MHEHWI Y4aCTHUKOB 06CYXAaTh PesyNbTaTbl
COBMECTHOI pa6oTbl.

- KOOPAVHWPOBATb W BLIMOAHATL PaGOTy B  YCNOBUSX
peanbHOro, BUPTYaNbHOro ¥ KOMGUHNPOBAHHOTO
B3aMMO/ENCTBUSR;

- OCYLIeCTBAATL NO3UTUBHOE CTPaTernyeckoe noBejeHvne B

- ananeTb OCHOBHbIMM METOAaMM HayyHOro MO3HaHWA BelecTs 1
XUMUYECKUX  SaneHuwit  (HabniogeHne,  M3MepeHWe,  KCMEpPUMEHT,
MOo/Jen1poBaHume),

- yMeTb MpOBOAWTL PacyeTbl MO XUMUYECKUM (HOPMYNaM W ypaBHEHUSM
XUMUYECKMX  Peakuuii  C  WCMONb30BAHMEM  (IU3NYECKUX  BEMUYUH,
XapaKTepu3ylownx BEWecTBa C KONMUYECTBEHHOI CTOPOHBI: Macchl, 0GbeMa
(HOpManbHble YCMOBMS) TasoB, KOMMYECTBA BEL|ECTBA; WMCTONb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHWUA ANS MPUHATUA PELIEHUA B KOHKPETHBIX
JKWU3HEHHbIX CUTYALNAX, CBA3AHHDBIX C BELLECTBAMI 1 UX NPUMEHEHNEM

yMeTb  ON1aHWPOBaTb W BBINOMHATL ~ XMMUYECKMA  IKCMEPUMEHT
(NpeBpaljeHns OpraHWYeckUX BEWECTB MPU  HArpeBaHWM, MONy4eHue
3TUNEHA W W3yuYeHWe ero CBOVCTB, KaueCTBEHHbIE Peakuuu Ha anbaerugbl,
Kpaxmas, YKCYCHYIO KWUCNOTY, [eHaTypauus GenkoB Mpu HarpeBaHuu,
YBETHbIE peakuyun Genkos, MPOBOAWUTL pPeakuynu WMOHHOTO O6MeHa,
onpeaensTb cpedy BOAHLIX PACTBOPOB, KauecTBEHHbIE PeakLun Ha Cynbehar-,
Kap6oHaT- M XNOPWA-aHWOHbI,  HAa  KaTUOH  aMMOHWS;  pewwaTb
JKCMepUMeHTaNbHbIE 3a4aun mo Temam “Metannbl” n “Hemetannbl") B
COOTBETCTBMM C MpaBUNaMu TeXHUKM 6e30macHoCTU npu o6paljeHn ¢
BEL|ecTBaMU 1 N1aGOPaTOPHLIM 06OPY/A0BaHUEM; NPEACTaBAATL Pe3y/bTaTbl
XUMUYECKOT0 3KCIePUMEHTA B (hOPMe 3aMUCK YPaBHEHWIA COOTBETCTBYIOLNX
peakumit 1 hOPMyNNPOBATL BbIBOALI HA OCHOBE 3TUX Pe3yNbTAaTOB

OK 07. CopeiicTBoBaTb

PaxNYHBIX  CUTYaUMsX, — MPOsBNATL
BOOGPaXeEHNeE, 6bITb MHNLMATUBHBIM
OBAafeHNe YHUBEPCANbHBIMU PEry NATUBHLIMU Ae/CTBAAMM:
) NpUHATKE ce6a 1 ApYTruX Niojei:

- MPUHAMATL MOTMBBI W aprymeHTbl APy X /iofgeil npu
aHanu3e pesyNbTaToB EATENLHOCTH;

- npusHaBaTh CBOE MPaBO W MPaBO APYruX Miofjeit Ha
ownbKm.

- Pa3BMBaTh CNOCOGHOCTb MOHUMATL MMP C NO3ULUM APYTOTO
yenoseka

B 06/1aCT! 3KOOTNYECKOTO BOCTIUTAHNSA:

- C(HOPMUPOBAHHOCTb 3KONIOTUUECKON KyNIbTYPbl, NOHUMAHME
BANAHWA  COLMANbHO-3KOHOMMYECKUX — MPOLECCOB  Ha
COCTOSHWE MPUPOAHONM W COLMANbHOM CPejbl, OCO3HaHWe

TBOpYECTBO 1

COXPaHEHNIo .
o rno6ankHoro xapakTepa 3KONOrnyeckmx npobnem;

OKpyXatoLelt cpebl, M o
ity anaHupoBaHWe W OCYNUeCTBNeHWe  [JeiicTBA B
pecy| oKpy /i cpefie Ha OCHOBe 3HaHWA Leneii ycToiiunBoro
NPUMEHATL 3HaHNA 06 X

PasBUTMS YeNoBeYeCTBa;
M3MeHEHUN KNMMaTa, . .
DWHUG! Gepexmsoro  AKTVBHOS  HEMpUATUE  AE/iCTBUW,  MPUHOCAWWMX  BPeA
UL P oKpyxatoLeli cpefe;
NPOVSBOACTSR, yMmeHue NpOrHo3MpoBaTh He6NaronpusTHbIE
3PheKTUBHO

[eiicTBOBaTbL B
upesBbIYaiiHbIX
CUTYyaLmsx

3KONOTUYeCKNe NOCNEACTBUA NPEANPUHAMAEMbIX AeHCTBUIA,
npefoTBpaLLaTb UX;

pacluMpeHve onbiTa  [JeATENbHOCTU  3KONOTWUYECKOi
HanpaBNeHHoOCTH;
oanafjeHne  HaBblKaMu  y4eGHO-McCnefoBaTeNbCKOiA,

NPOEKTHOM U COLMANLHOI AeATeNbHOCTH;

chopMmUpoBaTh MPEACTaBNEHUS O XUMUYECKOW  COCTABNsHOLLEN
€CTECTBEHHOHAYYHOM KapTuHbl MUPA, PONN XUMUW B MO3HAHUM ABNEHNI
npupogkl, B (HOPMUPOBAHUM MBIWNEHUS W KYNbTYpbl /IMYHOCTH, ee
(YHKUMOHANLHOW  TPaMOTHOCTM,  HEOGXOAWUMON  ANA  peleHns
NPaKkTUYeCKNX 3aJay M IKONMOTUYECKU OGOCHOBAHHOTO OTHOLIEHUA K
CBOEMY 3/J0POBbIO M MPUPOAHOI Cpeje;
- yMeTb CO6/I0/aTb MPaBUIa 3KONOTMYECKIA LIeNeco06pasHOro nosedeHus
B GbITY 1 TPY/10BO/ 1eATENLHOCTY B LieNSIX COXPAHEHWS CBOETO 3[40P0BbS 1
OKPY>KaloLweit NPUPOAHON CPe/bl; YUNTbIBATh ONACHOCTb BO3AENCTBUA Ha
XKMBbIE OPraHU3Mbl ONPEAENeHHbIX BELLECTB, MOHMMAA CMbIC/ MOKasaTens
npe/enbHOI AoNY CTUMOI KOHLEHTpaLmMn



MK 11 Bbinontsts
wWTyKaTypHble paboTsl Mo
OT/e/NKe BHYTPEHHNX 1
HaPYXHbIX
NOBEPXHOCTEN 3faHNii 1
COOPYXXEHUIA.

MK 1.2. BbINONHATL
paGoThl MO YCTPONCTBY
HaTUBHBIX MOMOB 1
OCHOBaHU N0A NONbI.

MK. 1.3 BbinonHexne
[IeKOPaTUBHbIX
LTy KaTy POK.

MK 2.1 BbinonHATh
NOAFOTOBUTENbHbIE
PaGoThI MPU MOHTaXE 1
OT/jeNKe KapKacHo-
OBLWNBHBIX
KOHCTPYKUMIA.

MK 3.1. BbINonHATL
noaroTosuTe. ! bHble
paboTbl Npu
NPOM3BOACTBE MaSPHbIX
paboT npu oTaenke

yMeHue NpOrHo3MpoBaTh HebnaronpuATHble
3KONOrUYECKNe MOCNEACTBUS NPEANPUHUMAEMBIX ACACTBMIA,
npejoTBpaWaTb  MX; - MPUHUMATb LN  COBMECTHOW

[esiTeNbHOCTM,  OPraHM3oBbIBATb M KOOPAMHUPOBATH
AECTBUA N0 ee JOCTWXKEHWIO: COCTaBNATL NnaH AeicTBuii,
pacnpefensTb pasu  C  y4eTOM MHEHWii  y4aCTHUKOB
06CYX/jaTh Pe3y/bTaTbl COBMECTHOI paboTbl;

- KOOPAVHMPOBATb W BLIMOMHATL PaGoTy B YCNOBMSX
peanbHoro. BUPTYaNnbHOro 1 KOMGUHNPOBAHHOTO
B3aUMOAEACTBMS; - CO3A4aBaTb TeKCTbl B Pas/MUHbIX
(hopmaTax C y4eToM HasHaueHUs MH(OPMauuu W Lenesoit
ayAuTopuu, BeIGUPan ONTUMaNbHYIO (HOPMY MpeACTaBneHNs
v BM3yanu3auMu. - OLEHMBAaTb  [OCTOBEPHOCTb,
NErUTUMHOCTb MH(OPMaLK, ee COOTBETCTBME NPaBOBbLIM U
MOpanbHO-3TMUECKIAM HOPMaM.

- yMeTb BbISBAATb XapaKTepHble MPU3HAKK W B3aUMOCBA3b W3yuYeHHbIX
NOHATWIA, MPUMEHAATL  COOTBETCTBYIOWME MOHATAA NP OMMUCAHUM
CTPOEHWUS W CBOWCTB HEOPraHWUYECKUX W OPraHMYECKMX BELIECTB W WX
npeBpaLyeHInii, BbISBNATbL B3aUMOCBSA3b XUMUUECKIMX 3HAHWIA C MOHATMAMN
W NpeACTaBNeHUsMU [PYTUX eCTECTBEHHOHAYUYHbIX MPEAMETOB; - yMeTb
UCM0Nb30BaTh HAMMEHOBAHUA XUMUYECKUX COEAVUHEHWIA MeXy HAPOAHOTO
€0l03a TEOPETUYECKOW W MPUKNAZAHOA XUMUN W TPUBMANbHbIE Ha3BaHUs
BaKHeWNX  BeWecTB  (3TWNEH, aueTWneH,  [AULEPUH,  deHon,
(hopmanbAerua, yKCycHas KWACMOTa, TNWLWH, YTapHbIi ras, yrnekucnblit
ra3s, aMMWaK, raleHas M3BeCTb, HerawleHas W3BeCTb, MUTbeBas COAA U
APYTUX), COCTaBNATb (HOPMYNbl HEOPTaHWYECKUX W OPraHU4eckux
BEWECTB, YPABHEHUA XWUMUYECKUX Peakuuii, OBbACHATb WX CMbICA;
NOATBEPXKAATb  XapaKTepHble — XMUMUYeCKMe — CBOWCTBA  BELECTB
COOTBETCTBYIOWUMI  3KCMEPUMEHTAMU M 3aNUCAMU  yPaBHEHUi
XUMUYECKUX  Peakuuii; - yMeTb YCTaHaBAMBaTh MPUHAANEXHOCTb
M3yUEHHbBIX HEOPraHUYeCKUX 1 Opr; BELecTB K Or

Knaccam 1M Tpynnam  COeAWHEHWN, XapakTepu3oBaTb WX COCTaB 1
BaXKHellluMe  CBOWCTBA;  OMpeenaTb  BUAbI  XVUMUUYECKUX  CBS3eit
(KOBa3eHTHasA, ~ WOHHAfA,  MeTannMueckas,  BOAOPOAHAS),  TUMbl
KPUCTANNMUECKNX PELIETOK BeleCTB; KNaccuduLMpoBaTb XUMUUECKUe
peakumu; - yMeTb MNaHMPOBATb W BLINOMHATL MNAHAPOBATL W BbIMOMHATL
XUMUYECKUA IKCTIEPUMEHT (NPEBPALEHNS OPraHUYeckuX BeljecTs npu
HarpeBaHuy, NasyyeHne 3TUNEHA U U3yYEHNe ero CBOWCTB, KaueCTBEHHbIE
peakuMu Ha asbAerufbl, Kpaxman, Y3eCyCHYl KWCNOTY, [JeHary payus
GenKoB MU HarpeBaHWV, LBeTHbIe PeakLMi GENKoB; MPOBOAWTL peakLnu
VIOHHOTO 06MeHa, OMpeaensTh CPeay BOAHBIX PacTBOPOB, KaueCTBeHHble
peakuum Ha cynbdar-, KapGOHaT- 1 XNIOPUA-aHNOHBI, Ha KaTUOH aMMOHMS;
pewarb 3KCMNepUMeHTalbHble 3ajaun no Temam “MeTtannbl"  u
“HemeTannbl") B COOTBETCTBMW C MpaBWNaMi TeEXHWUKWN Ge3omacHOCTK npw
obpawjeHn ¢ BelwjecTBaMu M NaBOpaTOpHbIM  0GOPY/AOBaHMEM;
NpeACTaBNATL Pe3yNbTaTbl XMMUYECKOTO 3KCMepUMeHTa B (hopme 3anuci
YPaBHEHNI COOTBETCTBYIOWMX PeAKLUA 1 (hOPMYNMPOBaThL BbIBOALI Ha
OCHOBE 3TUX Pesy/NbTaToB. - YMeTb aHaTU3NPOBaTh XUMUYECKYIO
VH(OPMALMIO, NaTyyaemyto 13 PasHblX UCTOUHMKOB (CPEACTB MaccoBOi
VH(hOPMaumn, ceTb IHTEPHET 1 Apy Tve).
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1.4. KonuyecTBO 4acoB Ha OCBOEHME MPOrpamMmMmbl y4eGHOM AUCUMNINHBI U NPOMEXYTOUYHas aTTecTayms:
MakcumanbHas yqe6Has Harpyska oGyyatolierocs 96 4acos, B TOM uucne:
obnsaTenbHas ayauTopHas yye6Has Harpyska oGyuaioLerocs 96 vacos,
camocTosTeNbHasA paboTa 06yyatoLierocs He NPeaycMoTpeHa,
NPOMEeXyTOUHas aTTecTauua: 2 cemecTp - AntihepeHLMpoBaHHbIN 3a4eT



2. CTPYKTYPA N COLEPXXAHWE YUYEBHOW ANCUNMNINHDI

2.1. O6beM yUebHOI ANCLMNANHBI N BUAbl y4ebHOI paboTbl
Bup yue6Holl paboTbl

O6bem 06pa3oBaTenbHONA nporpammbl yuebHoi
OUCLUNAVHBI

BT.M.

OCHOBHOe cofiep>caHune

B T.4

TeopeT nyeckoe oﬁyqume

npakT UWYeCKNe saHaT nsa

MpodeccroHansHo OpPWMEHTUPOBAHHOE cofiepXKaHue

(coaepkaHue NPUKNaLHOTO MOAYAS)

B T.4.
TeopeTuueckoe obyueHune

npakT MWyecKne saHaTua

NHAUBUAYabHBINA NPOEKT (aa/veT)

lMpomMexyToyHasa aTTecTauus - auddepeHLMpoBaHHbIii
3aueT

O6bem B yacax

96

66

30

24

HEeT

2.2. TeMaTUYeCcKUi nnaH v coge p>kaHue yuebHOW AuCUNNANHBI XuMua

HaumeHoBaHWe pasaenos 1 Tem

CopepxaHue yue6Horo matepuana v (hopMbl OpraHu3aLnmn 4esTensHoCTU
obyyvatoLymxcs

2

PA3[IE/1 1. OC HOBbI CTPOEHMA BELWECTBA

Tema 1.1. CTpoeHMe aTOMOB
XUMWUYECKMX 3/1EMEHTOB U MPUPoAA.
XUMNYECKOI CBSA3N

Tema 1.2. MepuogMYecKUii 3aKOH 1
Tabnuua [.M. MeHgeneesa

CogepxaHue
1. CoBpemeHHast MOjjie/lb CTPOEHNSA aToMa.
CUMBONMYECKMI A S3bIK  XAMWM.  XUMWUECKWI  3NeMeHT.  DneKTPOHHast
KOHGMrypauus atoma. Knaccubmkaums XuMUYeckux anemeHToB (s-, p-, d-
3NeMeHTbI) BaieHTHble 3NeKTPOHbI. BaneHTHOCTb.
2. JNeKTPOHHAA NpMpoAa XMMUYEeCKOii CBA3N
ONeKrpooTPULATENLHOCTE.  BUAbl XUMUUECKON CBA3M (KOBANEHTHARA, WOHHas,
MeTannnyeckas, BOAOPOAHas) 1 CnocoGbl ce 06pasoBaHms
B TOM 4ucnie NPaKTUYECKIX 3aHATUI 1 NabopaToPHbIX paboT
MpakTuyeckoe 3aHATMe No 1 PelueHne 33JaHuii Ha UCMONb30BAHME XUMUYECKON
n it co i, Ha ycTaH CBAI3U MeXay CTPOEHWEM

aTOMOB XUMUYECKMX 3/1EMEHTOB
CamocToaTeNlbHas paboTa 06y4aloLmnxcs
CopepxxaHue

Mepuogunyeckas cucTema XUMUYeCKUX anemeHtos [.W.  MeHpjeneesa
®dusnyecknii cmbicn Mepuogunyeckoro 3akoHa [./. MeHaeneesa. 3aKOHOMepPHOCTU
M3MeHEHUs CBOMCTB XMMUYECKMX 3NIEMEHTOB, 06pasyembiX WMW MPOCTHIX 1
CNOXHBIX Bel|eCTB B COOTBETCTBMU C MOMOXKEHNEM XUMMUUYECKOTO INEMEHTa B
Mepuoanyeckoit  cucTeme.  MUPOBO33PEHUECKOE W HayWHOe  3HaueHue
Mepuognueckoro 3akoHa [.1  MeHpgeneea. [lporHosbl [.W. MeHjeneesa.
OTKpBITUE HOBbIX XUMUYECKNX 3NEMEHTOB. PelueHie NPaKTUKO-0PUEHTUPOBAHHbIX
TEOPeTMYECKUX  33jjaHUil  Ha  XapaKTePUCTUKY — XMMUYECKUX  3NIeMEHTOB
«MeTannudeckne / HemeTanMueckue CBOMCTBA, 3NEKTPOOTPULATENLHOCTL 1
CPOACTBO K 371EKTPOHY XUMUYECKNX 3/1EMEHTOB B COOTBETCTBHE C UX INIEKTPOHHbIM
CTPOEHMEM U MONOXKEHMEM B MEPUOANYECKON CUCTEME XMUMMUYECKUX 3NIeMEHTOB
O.1 Menpeneesa».
B TOM uncne NpaKTUYeCKUX 3aHATUI 1 Na6opaTopHbiX paboT
CamocTosTenbHas paboTa obyyatoLymxcs

O6bem vacos

©

12

Kogb!
KOMMeTeHUNi,
hopmMmpoBaHuio
KOTOPbIX
crnocobcTByeT
anemMeHT
nporpammb!

4
OKO1. OK 02

OKO1

OKO01
0OK02



Tema 2.1. Tunbl XMMUYECKNX
peakumnin

Tema 2.2. dneKTponuTuyeckas
ANCCOLNALMA U NOHHbIN 06MEH

KoHTponbHas pa6oTa No 1

PA3AEN 2. XUMUYECKUE PEAKLUN
CopepxaHue
1. Knaccutukayms v TUHbI XUMUYECKUX peakLinit
Knaccutmkaums W TWUMbl XUMWYECKUX PEAKLMl C yyaCTMeM HeopraHuueckux
BewecT.  COCTaBeHWe YpaBHeHWi i  peakunit  COeJUHEHWS,  PasNOXKeHWs,
3amelLeHus, 06MeHa, B T 4 peakwnii FopeHus, OKNC/ICHINA-BOCCTAHOAT CHIs
2. YpaBHeHNs OKUCNEHUA-BOCCTAHOBNEHUS
Y 0CCT: CreneHb Okucnutens n
BOCCTAaHOBUTENb. COCTaB/IEHIE 11 YPABHUBAHME OKUCWUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakuuit  METOZOM 3/1EKTPOHHOTO GanaHca. OKUCAUTENbHO-BOCCTAHOBUTENbHbIE
peakuuu B NPUPOAE, MPOU3BOACTBEHHBIX MPOLIECCAX W KM3HEAEATENbHOCTU
OpraHn3moB
B TOM uncne NpakTUYECKMX 3aHANW 1 Na6opaTopHbIX paboT
MpakTuyeckoe 3aHsTVe Ne 2. PacuyeTbl N0 YPaBHEHWSM XUMUYECKNX peakuuii OBP
CamocToaTenbHas pa6oTa o6yvarowmuxcs
CopaepxaHue
Teopua 3NeKTPONUTUYECKO AUccoLmMaunmn VoKl SNeKTPONUTHI, HE3NeKTPONUTI.
Peakuuu WOHHOTO 06MeHa. CoCTaB/ieHMe peakuuii WOHHOTO Oo6MeHa mnyTem
COCTABNEHUS UX MOMHBbIX W Cl X MOHHBIX YP: ii.  KucnotHo-
OCHOBHbIE PeakLyi 3aaHns Ha COCTaB/IEHNE MOHHbIX PeaKLuit
B royl UnCAe NPaKT NYECKUX 3aHATUI 1 NaBOPaTOPHbIX paboT
CamocToaTenbHas pa6oTa o6yyaroumnxcs
CTpoeHWe BEWECTBA 11 XUMUYECKME PeaKLmun

PA3JEN 3. CTPOEHUWE Y CBONCTBA HEOPIFAHWYECKUX BEWECTB

Tema 3.1. Knaccudukayms,
HOMEHKNaTypa 1 CTpoeHune
HeopraHMyecknx BewjecTs

CopaepxaHue

1. MpeameT HEOpPraHMYecKoi Xumnun

TpeAMeT HEOPraHWUyeckoit XvUMUM  Knaccutukaums HEOPraHWUYeCKUX BeLECTB.
TMpoCTble M CNOXHbIE BeljecTBa OCHOBHbIE KNMaCChi CMOXHbIX BELIECTB: OKCUAbI,
TUAPOKCUABI, KNCNOTbI, CONK.

2. B3aMMOCBA3L HEOPTaHMYECKNX BEL|ECTB

ArperaTHble COCTOSHMA BeLIECTBA. KpucTannmueckume v amopeHble BeljecTsa.
Tunbl  KPUCTANIMYECKUX — PELIETOK  (aTOMHas.  MOMEKYNspHas, — MOHHas,
MeTannMyeckas). 3aBUCUMOCTb  (PU3NYECKUX CBOWCTB  BewecTBa OT  TuMa
KPUCTANNMYECKON pelleTku. 3aBUCMMOCTb XMMWUYECKOW aKTMBHOCTW BEW|ECTB OT
BMAA XUMWUYECKON CBA3M W TUMA  KPUCTANNNYECKONM pewweTku  MpuunHbl
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26/16

13

OKO/. OK04

OKoO/

Tema 3.2. ®unsnko-xummuyeckmne

CBOICTBA HEOPraHWYECKUX BELLECTB
oKo/ P W

OK 04

(ITRITRS RITRITRITRITY iTYTI]
OKO/. OK04
OKO/. OK02.

OK 04
MK 11-1.3,
NK2.1.NK31

Tema 3.3. aeHTudKayus
HEopraHYecKnx BelecTs

OKO01
OK 02 KoHTponbHas paboTa 2

MHOr0o6pasys BelyecTs
B TOM Y1Cne NPaKTUYECKNX 3aHATNI 1 Na6opaTOPHbIX paboT
MpakTuyeckoe 3aHsTie Ne 3 PelueHe NpakTUYECKNX 33JaHuii No Knaccuthukaumm,
HOMEHKNAType W XUMUYECKUM (OPMYNaM HEOPraHUYECKNUX BeLeCTB Pax/MuHbIX
KNaccos
CamocTonTenbHas paboTta 06yyatownxcs
CopaepxxaHue
1. Metannsi
0O6Lwre Pu3MYecKme U XMMUYecK1e CBOMCTBA MeTannoB. Cnoco6bl NomyyeHus
2. 3HayeHMe MeTaNNoB W HEMEeTannoB B MPUPOAE U XKU3HEAEATEeNbHOCTI
4enoBeKa u OpraHu3MoB
3. Kopposus meTannos

Koppoaust MeTannoB: BuAbI KOPPO3NM, CIOCOGI 3aLNTbI META/NOB OT KOPPOUM.
4 Hewmetannsl
O61wme husnyeckme n XMMMyecKme CBOINCTBa HeMeTanoB
5. TunuuHble cBoiicTBa HemeTannos IV- VIl rpynn
6. Knaccugukauns u HOMEHKNaTypa CoeAuHEHNi HemeTannos

Knaccuukauus v HOMEHKNaTypa COeAVHeHW! HemeTannoB  KpyrosopoTbi
61OreHHbIX 3N1EMEHTOB B NPUPOZe
7. XvMUYECKNe CBOICTBA OCHOBHBIX KNAaCCOB HEOPTaHWYeCKUX BEL|eCTB
XuMuyeckne CBOWCTBA OCHOBHbIX KNacCoB HEOPraHWYecKuX BellecTs (OKCUAOB,
TUAPOKCMAOB, KMCNOT, COMeit W Ap.) 3aKOHOMEPHOCTU B M3MEHEHWU CBOWCTB
NPOCTHIX BELLECTB, BOAOPOAHBIX COEANHEHMWIA, BICILMX OKCUAOB 1 TMAPOKCAA0B
B TOM umCnie NPaKTUYECKNX 3aHATNI 1 Na6opaTOPHbIX paboT
MpakTuyeckoe 3aHsTe No 4. CoCTaBfieHNe YPaBHEHUA XUMUYECKUX peakuuii ¢
YYaCTUeM NPOCTBIX 1 CNOXKHBIX HEOPraHUYECKNX BElLECTB
CamocTosaTenbHas paboTa obyyarowmxcs

2 cemecTp

CopaepxaHue
B TOM uncne NPaKTUYECKUX 3aHATUIA 1 NaGopaTOpHbIX paGoT
JNabopaTopHas pa6oTa Ne 1 «MaeHTU(MKALUA HEOPraHUYECKNX BELLeCTB»
CamocTosaTenbHas paboTta obyyalowmxcs
CBOIACTBA HEOPraHNYECKNX BELLECTB

PA3LEN 4. KWHETUYECKUE W TEPMOANHAMWYECKMNE 3AKOHOMEPHOCTUW MPOTEKAHUA

Tcxiad.l. CKOPOCTb XMMWYECKUX

XUMWYECKNX PEAKLNIA
‘CopepxaHue

1

OKO/
0OKO02
nK/. 1-13.
NK21. NK3.1

OKO01
0KO02
OKO04

OKO01. OK 02.
OK 04

OKO01. OK 02

OKoO/



peakuuii. Xumuyeckoe paBHoBecue

Tema 5.1. MoHATHE O pacTBOpax

Tema 5.2. WccnegoBaHue CBOMCTB
pacTBopos

1. CKOpOCTb peakunu, ee 3aBUCMMOCTb OT PasNnyHbIX (hakTopoB

CKOpOCTb  peakuyuu, ee 3aBUCUMOCTb OT PasfMUHbIX  (JAKTOPOB:  MPUPOAbI
pearupyiownx BEwWeCTB, KOHLEHTPALMN pearupylowmx BeLecTs, Temnepatypbl 1
NNOWaAN PEeakLMOHHON NOBEPXHOCTU. TennoBble aNMEKTbI XMMUYECKUX peaKLiyii.
K30~ 1 3HAOTEPMUUECKME, PeaKLinn

2. O6paTUmMocTb peakyunin

XumMuyeckoe paBHOBECUE M IO CMeljeHne Mo AeiCTBUEM PasMUHbIX (hakTOpOB
(KOHL|EHTpaLVs peareHToB WM MPOAYKTOB Peakuuu, AaBneHue, TeMnepaty pa) Ans
€03/aHNA ONTUMANbHbIX YCNOBMIA NPOTEKAHUS XUMUYECKUX MPOLECCoB. MpuHLMN
Jle Warense

B rom Yncne NpakTU4eCKUX 3aHATIIA 1 Na6opaTopHbIX pa6oT
CamocTosTenbHas paboTa obyyatowmuxcs

PA3LEN 5. PACTBOPbI

CopaepxaHue

1. PacTBopeHue Kak hU3MKO-XUMUYECKNIl NpoLecc

PacTBopeHMe  Kak  (DM3MKO-XMMMWYECKWii  npouecc PacTBopb! Cnoco6bl
NPUrOTOBNEHNA PacTBOPOB. PacTBOPUMOCTb. MaccoBas [0Ns PacTBOPEHHOro
BewlecTBa. CMBICN MOKA3aTeNs NpefenbHO JOMYCTUMONM KOHLEHTpauun 1 ero
UCMONb30BaHME B OLiEHKE 3KONOMMYECKO 6e30MacHocTy

2. MpaBuna 3KONOTUYECKM L|eNecoo6pasHoro noseAeHns B GbITY U TPYA0BOW
[eATeNbHOCTH

MpaBuna 3KONOTMYECKN LIENeCO0B6Pa3HOTO MoBeAeHUs B GbT U TPYAOBOI
[esITeNbHOCTI B LENsIX COXPaHeHUst CBOETO 3/10POBbA 1 OKPYKaloLLel NPUpPOAHOI
Cpe/ibl: ONAacHOCTb BO3AGMCTBUS Ha XUBbIE OPraHU3Mbl ONPEAENeHHbIX BELLECTB.
PelleHne  NPaKTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX 3ajjaHWii  Ha  PacTBOPbI,
1Cnonb3yemble B 6bITOBO 1 NPON3BOACTBEHHOI AEATENLHOCTY YenoBeKa

B TOM uncne NpakTUYecKMX 3aHATUA 1 NaBopaTopHbIX paboT
CamocTosTenbHas pa6oTta obyyaroLmxcs

CopaepxaHue

B TOM unc/ne NpakTUYeCKMX 3aHATUA 1 NaGopaTopHbIX paboT

Na6opatopHas pa6oTta Ne 2 «[puroToBneHue pacTBOPoB»

CamocTosTenbHas pabota obyvarownxcs

PA3JEN 6. CTPOEHUVE Y CBOMCTBA OPFTAHWYECKWNX BEWECTB

6/2

36/6

0K 02

OKO!. OK 02
0K 07
NK1.1-1.3.
NK21.MK31

OKO1
0K 02
0Ko7

OKOlI
0K 02
OKo07
NK1.1-1.3.
NK2.1.MNK3.1

OKO1
0K 02
0K 04

OKOIl OKO02
OK04
nK 1.1-1.3.

Tema 6.1. Knaccutukaumns, cTpoeHme
1 HOMEHKAATy pa OpraHnyecKnx
BellecTs

Tema 6.2. CBoiicTBa OpraHM4ecKnx
COeAUHEHNN

CopgepxaHue

1. MosBNeHNe U pasBUTUE OPraHMYecKO XUMUN Kak Hayku

MpeAmMeT OpraHW4eckoi XvuMuW. MeCTO M 3HAueHWe OPraHM4eckoii XuMuu B
cACTEMe ECTECTBEHHbIX HayK. XUMMUYECKOe CTPOeHWe Kak MOpsAOK COeAMHEHMs
aTOMOB B MO/IEKyNIe COTNIACHO WX BafeHTHOCTU. OCHOBHbIE MOMOXEHUS Teopun
XUMUYECKOTO CTPOGHWS OPraHNYecKX CoeanHeHnin A.M. ByTnepoBa. Y rnepoAHbIi
CKeNeT OPraH14eckoli MONeKy/ibl 3aBUCUMOCTb CBOVCTB BEL|ECTB OT XMMUYECKOTO
CTPOEHNA MONEKYN. M30Mepusi U U30MepbI

2. MoHATHE 0 YHKLMOHANLHOI rpynne. Pagnkan

MoHsTe 0 (yHKUMOHANbHOW rpynne. Pagukan. TPUHLMNLI  Knaccubukauum
OpraHMYecknX COeAUHEeHNi  MexayHapojHas HOMEHKNATypa U MPUHLMMbI
HOMEHKNATYpbl  OPraHN4Yeckux COeAuHeHWi [MoHATME 06  a30TCoAepXKalinx
COEANHEHNAX, BMONOTMYECKI aKTUBHBIX BEL|eCTBaX (YTNeBojax, Xupax, Genkax u
Ap.), Bbi PHBIX €O usX (MOHOMED, MOAMMEP, CTPYKTYpHOE
3BEHO).

B TOM Ync/ne NpakTMYeCcKNX 3aHATUIA 1 .N1abopaTopHbIX paboT
CamocTosTenbHas paboTa obyyvarownxcs

CopaepxaHue

1. ®U3NKO-XUMUYECKNE CBOMCTBA OPraHUYECKUX COEAVHEHUI OTAENbHbIX
KNaccoB: ankaHbl

DUINKO-XMMUUYECKME CBOICTBA OPraHUYeCKMX COEAMHEHWI OTAENbHBIX KACCOB
(0COBEHHOCTI KNACCU(UKALMN U HOMEHKNATYPbI BHYTPU KNAcca, roMoNornyeckuit
paa u obwas hopmyna: u cBoiicTBa: cBolCTBA:
CnocoGbl  NONY4eHNs): NpeAenbHbIE YrNeBOAOPOAbI (ankaHbl W LMKMOANKAHbI).
TopeHne MeTaHa Kak OAMH M3 OCHOBHBIX MCTOYHMKOB TeMa B MPOMbILIJIEHHOCTH 1
GbiTy. CBOICTBA MPUPOAHBIX YrNEBOAOPOAOB, HAXOXK/AEHWE B MpUPoje U
NpUMeHeHUe aNKaHoB:

2. HenpepgenbHble yrneBoAopoAbl (ankeubl)

HenpegenbHble YrneBojopoabl (ankcHbl). [OpeHue aueTuneHa Kak WCTOUHMK
BbICOKOTEMMEPATYPHOTO MNaMeHN /1St CBapKu1 1 Pe3ku MeTannos

3. HenpegenbHble yrneBoaopoabl (ankuHbl 1 ankanueHsl)

4. Apomatuyeckue yrnesofoposbl

5. Kucnopoacogepxatyue coefuHeHus (CNUpTel U GeHoNbI).

Kwucnopo, ne coep (cnmpTbl 1 cheHonbl).  lpakTuyeckoe
npUMeHeHUe STUNEHIINKONS, TINLEPUHa, heHona.

6. KnucnopopoconepxaHiue coeuHeHNs (anbaernfbl U KeTOHbI)
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KoHTponbHas pa6oTa 3

Tema 6.3. WpaeHTudmkayms
OPraHn4ecknx BEWECTB, UX 3HaUEHNe
W npuMeHeHne B 6bITOBON 1
NPOU3BOACTBEHHON AEATENLHOCTH
yenoseka

7. Kncnopog coacpianiue coefuHeHns (KapGoHOoBbIe KNCAOTbI U 3hupbl)

8. Kucgopogocoaepxatyue CoefuHeHst (XXnpbl 1 yrneBofbl)

9. MpumeHeHne GopManbAernaa, aLeTanbAernja, yKCyCHol KucnoTsl
TMpumeHenne hopmanbieruaa, aueTanbernaa, yKCycHoi KucnoTl Mbina Kak conm
BbICLUMX KapGOHOBbIX KUCNOT. MolOLLMe CBOWCTBA Mbina.

10. AsoTcopepxaliue coegnHeHns. BMC

A30TCOAEpXKalMe  COAMHEHWS  (aMMHbl M aMUHOKMCIOTHI,  Genku).
BbICOKOMONEKY NIAPHbIE COBAUHEHWS (CUHTETUYECKIE U GUONOTNYECKU-aKTUBHbIE)
11. MoHOoMep, nNofMmep, CTPYKTY PHOE 3BEHO

MoHoMep, nonMmep, CTPYKTYpHOe 38eHO. MONUMEpU3aLMs 3TUNEHA KaK OCHOBHOE
HanpaBneHWe ero WUCMonb3oBaHWs —[eHeTWyeckas CBA3b MeXJy —Knaccamu
OpraHUYecKnX CoeAuHeHui

B TOM umcnie NpakTUYeCKUX 3aHATUI 1 Na6opaTopHbIX paGoT

MpakTuyeckoe 3aHaTMe Ne 5. CBOIICTBA OPraHMYECKUX COEAMHEHWUA OTAeNbHbIX
KNaccos.

CamocToaTenbHas pa6ota obyyaiowmxcs

CTpyKTypa 1 CBOMCTBA OPraHUYECKMX BELeCTB

Copepxanne
1. buoopraHuyeckne coeUHeHUs
MpumeHeHne 1 Guonoruyeckas ponb Yrnesodos. OKWCNEHWEe YrNeBOAoB -
WCTOYHWK 3HEPTUW XMBbIX OPraHU3MoB. OG6M1aCT NPUMEHEHWs aMUHOKUCMOT.
MpespaieHns 6enkoB MU B OpraHusme Buonorudeckine (yHKUMNA Genkos.
Buronoruyeckume (hyHKLUM XUPOB PoNlb OPraHUUECKO XUMUW B PeLeHnm npobnem
nuieBoii 6esonacHocTn

2. Ponb OpPraHWYeckoii XWMAW B pewweHuM Mpo6nem 3HepreTUYecKoi
6e30MacHOCTM, B PasBUTUU MeAULMHbI, CO3/JaHUM HOBBIX MaTepuanos, HOBbIX
MCTOYHNKOB IHEPriN (aNbTePHATUBHbIE NCTOUHNKM IHEPTUM)

3. ONacHoOCTb BO3AENCTBUA HA XUBbIE OPraHNU3Mbl OPraHNUYECKNX BEW|ECTB
OT/ENbHbIX KNACCOB

OnacHOCTb  BO3EACTBMA HA JKUBbIE OPraHM3Mbl OPraHUYECKUX BeLLEeCTB
OTAENbHBIX  KNMaccoB  (YrNeBOAOPOAbI, CMUPTHI, (EHOMbI,  XNOPOPraHUyeckue
NpON3BOAHbIE, anbAerngbl M AP ), CMbICA NOKa3aTens MpesenbHo A0MYCTUMON
KOHLieHTpaLmn
B TOM uncne NpakTUYECKUX 3aHATUI 1 NabOPaTOPHbLIX PaboT
CamocToATenbHas paboTa 06yyatoLnxcs

TMpuk.1aaHoit Moaynb

PA3LEN 7. XUMUS B EbITY U MPON3BOACTBEHHOM AEATENBHOCTUN YENOBEKA

6/6
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Tema 7. XumMusa B 6bITY 1
NpOM3BOACTBEHHOI 4eATENbHOCTU
yenoseka

0K 0l 0KO:
0K 04

OKO1
OK 02
OK 04
MNK11-13.
MK2.1. NK3.1

OKO/. OK02.

CopaepxaHue
HoBeiilune [OCTUKEHUS XUMUYECKON HAayKU W XMMUYECKOW TexHonoruu. Ponb
XUMUN B 06eCneyeHnin 3KONOTMYECKOA, HepreTUYecKoi 1 NuLieBoii GesonacHocTy,
pasBuTAN MeduuyuHbl. MpaBuna Moucka v aHann3a XMMMUYECKONH WH(opMaLmun u3
PasMUHBIX WCTOYHWUKOB (HayuHas W y4eGHO-HayuyHas nuTepaTypa, CpeacTsa
MaccoBoi nHhopmaLum, ceTb VIHTepHeT)
B TOM YnCne NpakTUUYeCKMX 3aHATUIA 1 Na6OPaTOPHbIX paGoT
MpakTiyeckoe 3aHsTie Ne 6. XUMUA B GbiTy 1 NPOM3BOACTBEHHOI €ATENLHOCTI
yenoseka.
MpakTuyeckoe 3aHATME Ne 7. «3awuTa npeseHTauun «Xumus B 6bITy U
NPOM3BOACTBEHHON AEATENbHOCTU».
CamocToaTenbHas pa6oTa obyyalowmxcs

MpomexyTo4Has aTTecTauus

Bcero:

96

OK 04. OK 07
MK1.1-1.3.
MK2.1. NK3.1

OKO01
0K 02
OK04
oK 07
MK 11-1.3
nK21
MnK3.1
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3.YCNOBWSA PEA/TIM3ALMI PABOYEN MPOrPAMMbI YUYEBHOWM
ANCUMMNVHDI

3.1. TpeboBaHUS K MUHUMaIbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecreqeHnto
Peanusaums nporpammbl AMCLMNAWHBI NPefycMaTpUBaeT Hanuyme yuyebHOro kabuHeTa
«Xumnu;  6uonorum; reorpauu;  3KOMOTMYECKMX  OCHOB  MPWPOLOMONb30BaHUS;
MUKPOBKONoruv, h3Monorun NUTaHNs, CaHUTapum U FTUrneHbl;
O6opypoBaHue y4ebHOro KabuHera:
- N0Cai04Hble MeCTa N0 KONMYeCTBY 06y4atoLLnXCS;
- pabouee MecTo npenogasaTens;
- pa3faToyHbI MaTepuan (TecTbl, NOCOGMS MO NPaKTUYECKUM paboTam, NeKkLum);
- HarnsgHble MaTepuansl
O6opyfoBaHMe NnabopaTopuu: XMMWYECKas nocyda, XWMUYECKUe peakTuBbl, Npubopbl Ans
BbINOMHEHVSA OMbITOB, HAO0PbI MHEPANOB.

3.2. VHhopMaLMoHHOe oGecriedeHre peaiv3aLmy NporpamMmmbl

3.2.1. MNeyaTtHble N3gaHma

OCHOBHbIE UCTOYHUKMN:

1 EpoxvH KO.M. Xumus ansa npodeccuii M CNeunasibHOCTEA TEXHUYECKOro U
€CTeCTBEHHO-Hay4YHOro npotmneit: y4ebHUK Ans CTyd. YUpexzaeHwii cpeg.npod. obpaszoBaHus /
KO.M. EpoxuH, KoBanesa. 6-e n3a., ctep. — M: U3patenbckuii LeHTp «Akagemus», 2020.

2. TnuHka, HJ1. Obwas xumus: yyebHoe nocobue / MuHka H J1. — Mocksa: KHoPyc,
2020.-749¢c.— (CNO)

3. ApTtemeHko, A.W. OpraHnuyeckas xumus: yyebHuMK / ApTemeHko A.N. — Mocksa:
KHoPyc, 2020. — 528 ¢.— (C M O)

[lononHuTeNbHbIe UCTOYHUKMN

1 labpuensH O.C., Octpoymos W.I"., Octpoymosa E.E. n fp. Xumusa ans npodgeccuii n
creypanbHOCTel eCTeCTBEHHO-HAYYHOr0 NPotnns: y4e6HUK Ans CTyf. YupexaeHuin cpes,.npod.
o6pasoBaHus. — M., 2014.

2. labpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., Jopodeesa H.M. [MpakTukym:
yyeb, nocobue Ans cTyd. yupexzaeHuii cped. npod. obpasoBaHus. — M., 2014.

3. abpmensH O.C., Octpoymos W.I"., CnagkoB C.A. Xumus: nocobue ons NOAroTOBKM K
Elr3: yueb.nocobue ansa cTya. yupexzaeHuit cped. npod. obpasosaHus. — M, 2014.

4. EpoxvH FO.M. Xumus: 3agaum 1 ynpaxHeHus: y4e6.nocobume ana cTyd. yUpexaeHuii
cpes. npodh. o6pasoBaHus. — M., 2019.

3.2.2. ONeKTPOHHbIe U3aHUA N 3N1eKTPOHHbIE Pecypcbl

VIHTepHeT-pecypcbl
ww w .rusneb.ru (H3b - HaunoHanbHas anekTpoHHas 6mbnmoTeka)
www. pvg. mk. ru (onmmnuaza «Mokopu Bopobbesbl ropbi»),
www. hemi. wallst. w1 (O6pa3oBaTenbHbIli CalAT 4151 LUKOMBHUKOB «XUMUS»),
www.alhimikov.net (O6pa3oBaTenbHbIii CaiT Ans LWKONLHUKOBY).
www. chem. msu. su (3n1eKTpoHHas 61bAnoTeKa Mo XUmun).
Www.enauki.ru (MHTepHeT-u3gaHne ans yuuteneli «ECTeCTBEHHbIE HayKu»),
www. 1September, w (MeToAMYecKas raseta «llepBoe CeHTABPS),
www. hvsh. ru OkypHan «XumMus B LLKOSEY).
www.hij.ru OKypHan «Xnumus 1 XnsHb»),
www.chemistry-chemists.com (371eKTPOHHBII XXypHaN «XUMUKA U XUMUSI»).

4. KOHTPO/Ib /1 OLIEHKA PE3Y/IbTATOB OCBOEHWSA YUYEBHOW

Kog v HaumeHoBaHwe
(hopMUpyeMbIX KOMMETeHLiA

OK 01. Bbl6bupaTb €nocobbl
peLueHns 3adad
npogeccnoHanbHo
[eATeNbHOCTN  NMPUMEHNTENBHO
K pa3iNuHbIM KOHTEKCTaMm

OK 02. Vcnonb3oBaTb
COBPEMEHHble CpeAcTBa MOUCKa,
aHanM3a U WHTepnpeTauuu

MH(popMaLumn "
MH(OPMaLIMOHHbIE  TEXHONOTMM
ans BbINO/HEHUS 3adau
npodeccroHanbHO
[eATeNnbHOCTU

OK 04. 3heKTMBHO

B3aMMOfelicTBOBaTL U paboTaTh
B KONMIEKTUBE 1 KOMaHze

OK 07. CopeiicTBoBaTb
COXPaHeHno OKpYXXaroLLeli
cpeabl,  PecypcocBepexeHuto,
NPUMEHSTb 3HaHus 06

M3MEHEHWUW KNUMaTa, NPUHLMMbI
GepexIMBOro  MpOK3BOACTBA,
3(bheKTMBHO  felicTBOBaTb B
upe3BblYaliHbIX CUTYaLMUAX

MK 11 BbinonHaATL
LUTYKaTYpHble paboTbl N0
OT[eNIKe BHYTPEHHUX U
Hapy>XHbIX NOBEPXHOCTE
30aHUIA 1 COOPYXKEHWIA.

MK 1.2. BbINonHATb paboTbl Mo
YCTPOICTBY HaNMBHbIX MOJOB U
OCHOBaHWIN Nog Nosbl.

MK. 1.3 BbinonHeHune
[leKOpaTUBHbIX LUTYKATYPOK.

MK 2.1. BbINonHATb
NOAroTOBUTENbHbIE PaboThl Mpy
MOHTaXe W OTAe/Ke KapKacHo-

ANCUMMAVHDI

KpuTepum oLeHKM

P 1, Tema 1,1, 1,2
P2 Tema2.1,2.2

P3, Tema 3.1, 3,2, 3,3
P4, Tema4.l

P 5, Tema 5.1, 5.2

P 6, Tema 6.1,6,2, 6,3
P 7, Tema 7, M-o/c

P 1, Tema 1.2,

P3, Tema3.1, 3.2,33
P4, Tema4.l

P 5, Tema 5.1, 5.2

P 6, Tema 6.2, 6.3

P 7, Tema 7, M-o/c

P2, Tema 2.2
P3, Tema3.3
P 5, Tema 5.2
P 6, Tema 6.2, 6.3
P 7, Tema 7, M-o/c

P 5, Tema 5.1
P 7, Tema 7, M-o/c

P 3, Tema 3.2
P 5, Tema 5.1
P 6, Tema 6.3
P 7, Tema 7, M-o/c

®opMbl 1 METObI
OLIEHKM

[JvarHoctuyeckas
KOHTpO/bHas paboTa
TecTupoBaHue
CamooLeHKa 1
B3a/MOOLIeHKa
Mpe3seHTaLNA MUHN-
NPOEKTOB
YCTHbI N NMUCbMEHHBII
onpoc
PesynbTaTbl BbINOHEHNS
yUebHbIX 3afjaHuiA
MpaKTnyeckue 3aHATUS
JabopaTopHble paboThbl
IMpomexyTouHas
arTecTaums
(BbINONHEHWE 3a4eTHbIX
3a/jaHuiA)
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OGLUMBHBIX KOHCTPYKLMIA.

MK 3.1 BbInonHATL
NOAroTOBUTENbHbIE PaboTbl NpU
NPOW3BO/ACTBE MaNsipHbIX PaboT
npu oTgenke
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