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1. OBWAA XAPAKTEPUCTUKA MPUMEPHOW PABOUYEN
MPOrPAMMBI OBW,EOBEPA30OBATE/IbLHOW ANCUMMONVHBI
OLAENO «XNMWUNA»

1/1. MecTo AMCUMNN/INHBI B CTPYKTYpe obpa3oBaTenbHoO nporpammbl CMO:
O6buweobpasoBatenbHas agucumnnauHa OAB. 10 «XumMmusi» SABNSETCA 00653aTeNbHOMU
YyacTbto 06LLe006pa3oBaTe/lbHOr0 LMKia obpasoBaTe/lbHON Nporpammbl B COOTBETCTBUU
c ®IroC CINo no cneymanbHocth 39.02.01 «CouymanbHasa paboTax.

TpygpoemkocTs gucumnanuel OAB. 10 «Xnumusa» 6a30Bblil YypOBEHb COCTaBMAET 72 vaca.

1.2. Uenu n nnaHnpyembie pe3ynbTaTbl OCBOEHUSA AUCLUUNNUHbI

1.2.1. Llenn v 3agayv gUCUUNINHDbI

dopmMupoBaHMe y CTYAEHTOB NpeAcTaB/ieHUs O XUMMWUYECKOW COCTaBNSAOLLen
eCTeCTBEHHO-Hay4YHON KapTUHbI MUPa KaK OCHOBbI MPUHATUA PELUEHNI B XXU3HEHHbIX U
MPOW3BOACTBEHHbIX CUTYaLUAX, OTBETCTBEHHOIO NOBEAEHMA B MPUPOLHOW cpeje.

3ajauun gUCUNNNUHBI:

1) copmupoBaTb MOHMMAHWE 3aKOHOMEPHOCTEN MNPOTEKAHUA XUMUYECKUX
MPOLECCOB U ABMEHWIA B OKpYXalollen cpefe, LENOCTHON Hay4HOW KapTUHbI MUpa,
B3aMMOCBS31 1 B3aMMO3aBMCUMOCTM eCTECTBEHHbIX HayK;

2) pa3BUTb YMEHUS COCTaBNATb (HOPMY/ibl HEOPraHW4YeCcKUX W OpraHMYecKux
BELLEeCTB, YPaBHEHUA XUMUYECKUX peakumil, 06bACHATL UX CMbICN, UHTEPNPEeTMPOBaTh
pe3ynbTartbl XMMUYECKUX IKCMEPUMEHTOB,

3) copmupoBatb  HaBblKU NpoBefleHNs  MNPOCTEMLINX  XUMMYECKUX
3KCNepUMeHTaNbHbIX UCCNe0BaHUA ¢ cObN0AeHNneM npaBun 6e30MacHOro obpalleHuns
C BelLecTBaMu ¥ nabopaTtopHbIM 060pyA0BaHUEM;

4) pa3BuUTb YMEHWS WUCMONb30BaTb MHMOPMaLUID XMMWYECKOro XapakTepa u3
pa3IMYHbIX NCTOUYHUKOB;

5) cthopmmnpoBaTb YMEHUA NPOrHO3MPOBaTb MOCNEACTBUA CBOEW AesATeNbHOCTU U
XUMUYECKUX NPUPOLAHbLIX, ObITOBLIX U NMPOMU3BOACTBEHHbIX MPOLECCOB;

6) chopmmpoBatb NOHMMaHME 3HAYMMOCTU LOCTVDKEHUIA XUMWUYECKOW HayKu U
TEXHONOTNIA ANs PasBUTUA CoLManbHOM U NPOU3BOACTBEHHON cdep.



1.2.2. MnaHnpyeMble pe3ynbTaTbl 0CBOEHUA 06w e06pa3oBaTe/ibHOM AUCUUNINHBI B cOOTBeTCTBUKN ¢ PTOC CIMO un Ha

ocHoBe ®IOC COO

Kopg un
HanMeHOBaHMe
hopmupyembix
KOMMNETeHL M

OKO1.
Bbibupatb
cnocoosl
peleHmns 3agay
npogeccnoHasbH
Ol NesATeNbHOCTHU
NPUMEHNTENbHO
K pasiMyHbIM
KOHTeKCTam

MnaHnpyemble pe3ynbTaTbl OCBOEHMSA AUCLUNUHBI

O6uwmel

B yacTu TpyfoBOro BOCNUTAHUSA:
- TOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTH
MacTepcTBa, Tpyaontoobue;

rOTOBHOCTb K aKTUBHOW  AeATeNbHOCTH
TEXHOM0TMYECKOW n counanbHo
HanpaBNeHHOCTW, CMOCOBHOCTb WHWULMMPOBATD,
nnaHupoBaTb W CaMOCTOATENIbHO  BbINOJIHATD
TaKyH [esTeNbHOCTb;

NHTepec K pasNYHbIM
NpPoghecCMoHaNbHOM AeATENbHOCTH,
OBnafeHne YHUBeEpPCalbHbIMU
Nno3HaBaTe/lbHbIMW AEACTBUSMMU:

a 6a3oBble 10TMYECKME JENCTBUSA:

CaMOCTOSTE/IbHO (hopmynuposatb "
aKTyanmsmposaTb npobnemy, paccmaTpumBaTtb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLLECTBEHHbIA MNPU3HaK WK
OCHOBaHMWS [ANA CpaBHEHMS, Knaccudukaumm wu
0606LLeHNS;

- onpegensaTb UeNM [AeATeNbHOCTW, 3afaBaTb
napameTpbl N KPUTEPUN MX JOCTUXKEHUS;

- BbISIBNATb 3aKOHOMEPHOCTU M NPOTUBOPEUMNS B
paccMaTpUBaEMbIX ABIEHUSX;

chepam

y4ebHbIMU

OvcunnanHapHblie?2

BNafeTb  CUCTEMOA  XMMWYECKUX  3HAHWIA, KOTOpas  BK/HKOYaeT:
OCHoBoOMofararowme MNOHATUA (XUMUYECKUIA 31eMeHT, aTOM, 3/71eKTPOHHas
060/104Ka aToMa, s-, p-, d-3NeKTPOHHbIE opbuTann aTOMOB, WMOH, MOJIEKYNA,
Ba/NEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, CTENeHb OKWUC/eHUs, XUMUYecKas
CBA3b, MOJIb, MONApPHAsA Mmacca, MONAPHbIA 06beM, YrnepoAHbIn CKener,
(hYHKUMOHaNbHaA rpynna, pagukan, M30Mepus, n3omepbl, FOMOIOTNYECKUIA
pAg, romonoruv, yrnesofopofbl, KACNOPOA- W a30TCOAepXaline coegnHeHus,
6uonornyeckn akTuBHble BewiecTBa (YrneBogbl, >XXWUpbl, 6efiku), MOHOMEp,
noivmMep, CTPYKTYpPHOE  3BEHO,  BbICOKOMOJMIEKYNAPHbIE  COEAUHEHMSA,
KpUcTannyeckas pewleTka, TUMbl XUMWUYECKUX peakumin (OKMCAUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAOTEPMUYECKUE, PeakuMu MOHHOro 06MeHa),
pacTBOp, 3NEKTPONUTBI, HE3NeKTPONNTLI, 3NeKTPOAUTUYeCKas auccouuaums,
OKMCNUTENb, BOCCTAaHOBUTEIb, CKOPOCTb XMMUYECKONM peakuumn, Xummyeckoe
paBHOBecue), Teopunm U  3aKOHbl  (Teopus  XMMWYECKOro  CTPOeHUs
opraHunyeckmx BeuwectB A.M. byTnepoBa, Teopus 3NEKTPOAUTUYECKOW
auccoumaymm, nepmognyvecknii 3akod .M. MeHpeneeBa, 3aKOH COXpaHeHUs
Maccbl), 3aKOHOMEPHOCTW, CUMBOJIMYECKUI A3bIK XMMUMK, (PaKTONOrn4yeckume
CBeJEeHMA O CBOMCTBax, cocTaBe, MOAYyYeHUU U 6e30MacHOM WMCMOJb30BaHMM
BaXXHEMLWMNX HEeopraHMYeCKUX W OpraHMYecKMx BeWeCTB B ObITy K
NpakTUYecKol 4eAaTeNbHOCTU YeN0BeKa;

- YyMeTb BbIIBIATb XapakKTepHble MPU3HAKM U B3aMMOCBA3b W3YUYEHHbIX
NOHATWIA, MPUMEHATb COOTBETCTBYIOLLME MOHATUAA MPU ONUCAHWUU CTPOEHUA U
CBOWCTB HEOPraHMYeCcKUX W OpraHMYecKMX BELLECTB U MX MpeBpaLeHuii;

1YkKa3blBalOTCS JIMYHOCTHbLIE N MeTanpeaMeTHble pe3ynbTaThl U3 PrOC COO (B nocnegHel pegakuum ot 12.08.2022) B oTrnarosibHol hopme, hopMmpyemble ob6lieobpasoBaTenbHOM

OUCLUNNHON

20ncumnnnHapHble (NpeaMeTHble) pe3ybTaTbl yKa3biBalOTC B COOTBETCTBUU C METOAMKONM NpenofaBaHus AUCLUNINHbI



OK 02.
Mcnonb3oBaTtb
COBpPEMEHHbIE
CpeLcTBa NOMCKA,

BHOCUTb  KOPPEKTMBbI B  AeATENbHOCT,
OLEeHMBaTb COOTBETCTBUE pPE3YyNbTATOB LENSAM,
OLeHMBaTb PUCKM MOCNEACTBUIA AeATENbHOCTY;
pasBMBaTb KpeaTUBHOE  MblLI/eHNEe  npu
PELUEHUN XMU3HEHHbIX Npo6nem
6) 6a3oBble nccnegoBaTeNbCKkue AeNCTBUSA:
BNageTb HaBblKamu y4ebHo-
nccnefoBaTeNlbCKOM N MPOEKTHON AeATeNIbHOCTH,
HaBblKaMu paspeLleHns nNpobnem;
- BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBA3N WU
aKTyanusmpoBaTb 3agayy, BbIABUraTb FMNOTE3y
ee  pEeWeHusi, HaxoauTb  apryMeHTbl  Ans
[OKa3aTenbCTBa CBOMX YTBEPXAEHWI, 3afaBaTtb
napameTpbl U KPUTEPUN PELLIEHNS;
- aHa/M3MpoBaTb MOMYYEHHble B XOAe PeLLueHus
3afjaun pesynbTaTbl, KPUTUYECKN OLEHUBATb WX
AOCTOBEPHOCTb, MPOTrHO3MPOBaTb W3MEHEHMWE B
HOBbIX YCNOBUSIX;
- YMeTb MepeHOCUTb 3HAHMA B MO3HABATENbHYHO U
NPaKTUYEeCKYH 061aCTN XN3HEAEeATEeNbHOCTH;
- YMEeTb WHTErpupoBaTb 3HaHUS W3 pPasHbIX
npeLMeTHbIX 0b6nacTei;

BblABUraTb  HOBble  MAewn,
OpPUTMHaNbHbIE NOAXOAblI U PELUEHNS;
- CMNOCOBHOCTb MX UCMOMb30BaHNA B
no3HaBaTe/IbHOM N COLMANbHON NpakTuke

npeanaratb

B 06nacTy LEHHOCTM HAYyYHOTO NO3HAHUS:

-C(hOPMMPOBAHHOCTb MWUPOBO33PEHNS,
COOTBETCTBYIOLLEFO COBPEMEHHOMY  YPOBHIO
PasBUTMS HayKW W 06LLECTBEHHOW NPAKTUKK,

BbIIBNATb  B3aMMOCBA3b  XMMMWYECKMX  3HAHMA  C  MNOHATUAMU U
npeacTaBNeHNAMU APYTMX €CTECTBEHHOHAYUYHbIX NPEAMETOB;

yMeTb  MCNOMb30BaTb  HAaMMEHOBAHWUS  XMMUYECKUX  COEAUHEHWUIA
MeXAYHapOAHOro Cok3a TEOPeTMYECKOW M NPUKNAAHOA  XUMUU  W©

TPUBMANbHbIe Ha3BaHUS BaXXHEWLWMNX BEWECTB (3TUMEH, aueTUeH, TNNLEPVH,
(beHon, opmanbgernf, YKCyCHas KuCnoTa, [IMUWH, yrapHblid  ras,
YINEKUCNbIA ra3, aMMuaK, raweHas M3BecTb, HeralleHas WM3BecTb, MUTbEBas
cofa u Apyrux), coctaBnsitTb (POPMYynbl HEOPraHWYECKUX W OpraHMYecKnx

BELLEeCTB, YPaBHEHMA XUMWUYECKUX peakuuii, O0OBACHATb WX CMbICH;
noATBepXAaTb XapaKTepHble XUMUnYeckme CBOWCTBA BELLECTB
COOTBETCTBYHLMMWN 3KCMEPUMEHTAMM U 3aNUCAMU YPABHEHUA XUMUUYECKUNX
peakuuii;

- YMeTb YyCTaHaBNMBaTb MPUHALNEXHOCTb WU3YUYEHHbIX HEOPraHUYeckux u
OpraHMYecKux BeLeCTB K OMPefeNeHHbIM KiaccaM K rpynnam COeauHeHuH,
XapaKTepu3oBaTb WX COCTaB M BaXKHeWlwue CBONCTBA; OnNpeaenaTb BUAb
XUMUYECKMX cBsi3el (KOBajieHTHas, WOHHasA, MeTannn4yeckas, BOAOPOAHas),
TUMbl KPUCTANIMYECKMX PeLleTOK BELLeCTB; KnaccuuunpoBaTb XMMMUYECKME
peakuuu;

cthopMmnpoBatb  MPeACTaBMeHMA: 0 XWUMWUYECKOW  COCTaABMSAKOLLEN
€CTEeCTBEHHOHAYUYHON KapTUHbl MUPa, POAN XUMWUW B MO3HAHUN SABMEHUN
npupogbl, B (OPMUPOBAHWUM MbILWAEHUS W KYAbTYpPbl JIMYHOCTU, €€
(hYHKLMOHANbHON FPamMOTHOCTM, HEOOXOAMMON ANA pelleHns NPakTUYeCcKux
3afja4 M 3KONOrm4yeckn 060CHOBAHHOIO OTHOLIEHUS K CBOEMY 3[0POBLI U
NPUPOLHOWN cpeje;
- YMeTb MNPOBOAMTbL pacyeTbl MO XUMUYECKUM (OpMynaM N ypaBHEHUAM
XUMUYECKMUX  peakuuim ¢  UCNoMb30BaHUEM  (PUINYECKUX  BEUYMH,
XapaKTepu3yrLmxX BelecTBa C KOIMYECTBEHHOW CTOPOHbLI: Macchbl, 06bemMa
(HopmanbHble ycnoBusA) rasoB, KO/MYeCTBa BeLecTBa;, WCNOMb30BaTb
CUCTEMHbIE XUMMUYECKME 3HAHUA AN18 NPUHATUS pPeleHUid B KOHKPETHbIX
XXM3HEHHbIX CUTYaLMAX, CBA3aHHbIX C BeLecTBaMn U UX MPUMeHEeHUEM
- YMeTb NAaHUPOBaTh N BbIMOMHATbL XMMUYECKUIA IKCMEPUMEHT (NpeBpaLLeHuns
OpraHMYyeckmnx BeLLecTB NPV HarpeBaHWUKW, NONYYEHWEe ITUNEHA U U3YYEHUe ero
CBOWCTB, KayeCTBEHHble peakuuy Ha anbferngbl, Kpaxman, YKCYCHYHO
KWUCNOTY; AeHaTypauns 6enKoB Npu HarpeBaHUW, LBETHble peakuuu 6Genkos;



aHanusa u
NHTepnpeTauuu
NH(opMaumn n
NH(OPMaLMOHHbI
e TeXHO/I0rnn
AN BbINOMHEHNA
3ajau
npogeccroHanbH
Ol NesiTeNbHOCTH

OCHOBAHHOTO Ha ananore KynbTyp,
CNoCOO6CTBYIOLLEN0 OCO3HAHMIO CBOEro MecTa B
NOAUKYNbTYPHOM MWUPE;

- COBEPLUEHCTBOBaHME A3bIKOBOWN N YNTaTENIbCKOM
KYNbTYpbl KaK CpefCTBa B3aUMOAENCTBUS MeXAY
NOAbMU U MNO3HAHUS MUPa;

- OCO3HaHWe LEHHOCTM Hay4HON AeATeNbHOCTH,
FrOTOBHOCTb  OCYLECTBAATb  MPOEKTHYH U
nccneaoBaTenbeKyo AesTeNnbHOCTb
NHANBMAYANbHO W B TPynne;

OBnageHne yHUBEpPCaNbHbIMKU  YUYEBHbIMU
no3HaBaTe/IbHbIMU AEACTBUAMMN:

B) paboTa C MHopmaLmei:

- BNafieTb HaBblKaMW NONYYEHUS NHPOPMaLUN 13
MCTOYHWKOB PasHbIX TUMNOB, CaMOCTOATENbHO
OCYLLECTBNATb MOWCK, aHain3, cucTemaTn3auunto
W WHTepnpeTauui  WH(QOPMaALUKN  Pa3NUYHbIX
BUZOB 1 POPM MpeLCTaB/eHNs;

- co3faBaTb TEKCTbl B Pas/MYHbIX (hopmartax C
y4yeTOM HaszHayeHus WHGopMauum U Lenesoi
ayauTopun, BblIOMpas ONTUManbHYK (opmy
npeAcTaBieHNs U BU3yanm3aunu;

- OUeHMBaTb [OCTOBEPHOCTb, /IETUTUMHOCTb
MHpopmauum, ee COOTBETCTBUE MPABOBbLIM U
MOpPanbHO-3TUYECKNM HOPMaM;

- MUCNo/ib30BaTh CpeAcTBa MHMOPMALUOHHBIX W
KOMMYHMWKaLMOHHbIX TEXHONOTUA B pPeLIeHnN
KOTHUTUBHBIX, KOMMYHUKaTUBHbIX n
OpraHM3aLMoOHHbIX 3aga4y €  cob6aaeHuem
TpeboBaHM 3ProOHOMMUKM, TEXHUKM
6e30MacHOCTW, TUTMEHbI, pecypcocbepexeHuns,
NpaBOBbIX W 3TUYECKMX  HOPM, HOpM
NMHOPMALIMOHHOI 6e30MacHOCTY;



MPOBOAUTH PEAKLMKA HOHHOTO OOMEHa, ONPENENATh CPey BOAHBIX PaCTBOPOB,
KauyeCTBEHHblE peakUuuH Ha cyibaT-, kapOOHAT- U XJIOPHI-aHHOHBI, HA
KaTHOH aMMOHUSI, pellaTh SKCIEpUMEHTANIbHBIE 3a1a41 110 TeMaM "Metauibl"
u "Hemertamnel") B COOTBETCTBUH C NPAaBUIAMU TEXHUKH O€30MaCHOCTH MPH
oOpallleHHH ¢ BeLeCTBaMH U JJA0OPaTOPHBIM 00OPYIOBAHUEM; TPEACTABIIATE
pe3yJbTaThl XUMMYECKOTO JKCIEepPUMEHTa B (opMe 3aluCH YpaBHEHHit
COOTBETCTBYIOIIMX peakiuii U (OpMyIUpOBaTh BHIBOALI HA OCHOBE A3THX
PEe3YJIbTATOB;

- YMETh aHAJTM3HPOBATh XMMUYECKYIO HH(OPMALIUIO, MOTYIAEMYI0 U3 Pa3HBIX
HCTOYHHKOB (CPeACTB MaccoBOM MH(OpManuy, cetb MIHTepHeT U npyrue),

- BIIaI€Th OCHOBHBIMM METOJAMHU HAYYHOTO TO3HAHUS BEIECTB U XUMUUECKIX
siBeHut (HaOMoaeHye, N3MEepeHNe, YKCIIEPUMEHT, MOEINPOBAHNE);

- YME€Th MPOBOIWTH pacyeTbl MO XUMHYECKHM (OpMyJiaM U YpaBHEHUSIM
XUMUYECKAX  pEeaKiMii C  HCIOJNb30BAaHUEM (PU3MUECKHX  BEJINYHH,
XapaKTePU3YIOIMX BEIIECTBA C KOJHMYECTBEHHOI CTOPOHBI. MAacChl, 00bema
(HOpMalbHbIE YCIIOBHMSI) Ta30B, KOJMYECTBA BELIECTBA, HCIIOIb30BATh
CHCTEMHbIE XMMHUYECKHE 3HAHWS OJSI NPUHATHS PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIECTBAMH U UX PUMEHEHUEM




OK 04.
ApheKTNBHO
B3aMMO/1eiCTBOB
aTb 1 paboTaTb B
KONNEeKTUBE U
KOMaHge

- BNafeTb HaBblKamMn pacno3HaBaHWA U 3aLUThbI
NH(popMaynn, HHOPMaLMOHHON 6e30MacHOCTM
NMYHOCTW;

-TOTOBHOCTb K camopasBuTuIO,
CaMOCTOSITENIbHOCTM U CaMOONPEeSENeHuto;
-0OBnajeHue HaBblKaMu yyebHo-
nccnefoBaTenbCKoM, NPOEKTHOM U couManbHOM
LeATeNnbHOCTH;

OsBnageHue YHVBepCca/bHbIMK
KOMMYHWUKaTUBHbIMUW AEACTBUAMMU:

6) cCoBMecTHas AeATe/IbHOCTb:

- MNOHMMaTb W UCNOMb30BaTb MNpPenmyLLecTsa
KOMaHAHON N NHANBUAYaNbHON paboThl;

- MPUHUMATb LeN COBMECTHOW [AeATeNbHOCTH,
OpraHu30BbIBaTb M KOOPAMHMPOBATb AeicTBUS
Nno ee JOCTMXEHUIO: COCTaBNATb NNaH AencTBuiA,

pacnpefensite  ponM €  Y4yeTOM  MHeHWi
Yy4aCTHMKOB 06CYyXaTb pe3ynbTaTbl COBMECTHOM
paboThl;

- KOOpPAWHMPOBaTb W BbINOMHATL paboTy B
YCNoBUAX peanbHoro, BMPTYa/nbHOI0 7
KOMOWHMPOBAHHOIO B3aUMO/ENCTBUS;

- OCYLLecTBNATb MNO3UTUBHOE CTpaTernyeckoe
NoBeAEeHME B Pa3/IMUHbIX CUTyauusax, NPosBAATb

TBOPYECTBO 7 BOOOpaxeHue, ObITb
NHULMNATUBHbLIM
OBnageHue yHVBepca/bHbIMK

PerynaTUBHbIMU AEACTBUAMMN:

r) NpUHATUE CebsA U ApYTrUx N aen:

- NPUHUMATb MOTUBbLI W aAPryMEeHTbl APYrux
NoJen npyu aHanu3e pesynbTaToB AeATe/IbHOCTY;
- NpU3HaBaTb CBOE NPaBO ¥ MpaBo ApYrux noaein
Ha OLINOKMU;

- YMETb NMaHNPOBaTb N BbINMONHATL XUMUYECKUIA 3KCMIEPUMEHT (MpeBpaLLeHmns
OpraHWYecKnx BeLLecTB NMpu HarpesaHWK, NoayYeHne aTUNeHa N N3yyeHne ero
CBOMCTB, Ka4yeCTBEHHble peakuuu Ha anbferugbl, Kpaxman, YKCYCHYH
KUCNOTY; feHaTtypauus 6e/IKoB Npu HarpeBaHWM, LBETHble peakuun 6enKos;
NMPOBOAUTL peakLMy NOHHOTO 06MeHa, onpeaenaTb Cpefy BOAHbLIX PacTBOPOB,
KayeCTBEHHblE peakuMu Ha cynbdar-, KapboHaT- M X/0PUA-aHUOHbLI, Ha
KaTVOH aMMOHUSA; peLlaTb 3KCNepMMeHTanbHble 3agaqym no temam "Metannbl"
n "HemeTansbl™) B COOTBETCTBUMU C MpaBuiamm TEXHUKU 6e30MacHOCTU Mpu
obpaleHnn ¢ BewecTsaMu 1 nabopaTopHbIM 060pyA0BaHMEM; NPeLCTaBNATb
pe3ynbTaTbl XMMWYECKOTO 3KCMepuMeHTa B (HOpMe 3anucu YypaBHeHWN
COOTBETCTBYHOLLUX peakuumin W (HOPMYynMpoBaTb BbIBOAbl Ha OCHOBE 3TUX
pesynbTaTtos



OK 07.
CogeicTBoBaTb
COXpPaHeHuto
OKpYy>XatoLL e
cpenbl,
pecypcocbepexe
HUIO, MPUMEHATb
3HaHUA 06
N3MeHeHUN
Knumara,
MPUHLANBI
6epexxnmBoro
NMPOu3BOLCTBA,
ahheKTUBHO
JleicTBOBaTL B
4pe3BblYaiiHbIX
cUTyaLmax

MK 5.
MpoBoanTb
MeponpusaTua no
npoguiakTuke
BO3HWUKHOBEHMS
06CTOATENLCTB,
YXYALaWmnx
WA CNOCOGHbIX
YXYALWNTb
ycnosus
KN3HeAesATeNbHO
CTW nuy,

- pa3BMBaTh CNOCOBHOCTb MOHUMATL MUP C
no3nLMn APYroro YenoBeka;

B 061aCcTV 3KONOTMYECKOro BOCNMTaHUS:
- chOpMUPOBAHHOCTb 3KONOTNYECKON KYNbTYpbl,

NMOHUMaHne BANAHUA coumanbHo-
9KOHOMMYECKMX  MPOLECCOB Ha  COCTOSIHME
NPUPOAHOA W couuanbHOW cpefbl, OCO3HaHWe
rno6anbHoOro XapakTepa 9KONOTUYECKMX
npo6nem;

- MNaHWpoBaHWe M OCyLLecTBieHME [elCTBUA B
OKpy>Katollleil cpefe Ha OCHOBE 3HaHWUS Lenein
yCTONYMBOr0 pa3BUTUS YeNOBEYECTBa;
aKTMBHOE HenpuAThe [AeACTBUIA, NPUHOCALLMX
BpeL, OKpYyXXatoLen cpese;
- YMEHMe nporHo3nposatb Heb6naronpusaTHble
3KONIOrMyeckme nocneacTans
npeanpuHUMaeMbIX AencTBUIA, NpeaoTBpalathb
ux;

pacliunpeHue onbITa
3KO/IOrMYECKOW HanpaBneHHOCTH;
- OBNajieHre HaBblKaMun y4ebHO-MCCe0BaTEIbCKON,
MPOEKTHON U COLMaNnbHON feATeNbHOCTH;
rOTOBHOCTb U CMOCOGHOCTbL K 06pa3oBaHuto, B
TOM 4ucne
caM0006pa30BaHNIO, Ha MPOTSXKEHUN BCei
XXWU3HW; CO3HATE/IbHOE OTHOLLEHNUE K
HenpepbIBHOMY 06pa30BaHNI0 KaK YC/0BUHO
yCnewHomn npodeccmoHanbHoMm 1 06LWLeCcTBEHHO
LeAaTeNbHOCTH.
-0CO3HaHHbIV BbIOOp GyAyLLeil npodeccumn 1
BO3MOXXHOCTEMN
-npeAocTaB/ieHne coumanbHbIX ycnyr
rpaxgaHam B pa3fMyHbIX JopmMax CoLuanbHOro
o6cny>XnsaHuns

[eATeNbHOCTU

chopMupoBaTb  MpeACTaBNeHUA: O  XMMMWUYECKOW  COCTaBNAoLLei
eCTeCTBEHHOHAYYHOW KapTWUHbl MWpa, POSIM XWMWW B MNO3HAHWUU SABNEHWI
npupoabl, B (MOPMMUPOBAHUN MbILUIEHUS W KYNbTYpbl JINYHOCTKM, ee
(DYHKLMOHANbHON rpaMOTHOCTU, HEOOXOAUMON NS pelleHns MPakTUYeCcKnx
3afay N 3KONOrM4yeckn 060CHOBAHHOrO OTHOLUEHUS K CBOEMY 3[0POBbI U
NPUPOAHON cpeje;
- yMeTb cobntojaTh npasBuia 3KOA0OMMYeCKN LenecoobpasHoro nosefeHns B
ObITYy N TPYLOBOW [eATENbHOCTU B LENAX COXPaHeHUs CBOEro 340pPOBbs W
OKpy>aloLiein NpupoAHON cpefbl; Y4YMTbiBaTb OMACHOCTb BO3JENCTBUA Ha
XXUBbIE OpraHW3Mbl OMpefeneHHbIX BELEeCcTB, MOHMMAs CMbIC/ NOKa3aTens
npefenbHon 4oNyCTUMOI KOHLUEHTpaLmm

-BnafieHne HaBblKaMn NO3HaBaTe/NbHOW

penekcMn Kak 0CO3HaHMA COBEPLUAEMbIX

[0EeNCTBUIA N MbICIUTENbHBIX MPOLLECCOB, WX
pe3yNbTaToB N OCHOBAHWIA,

rpaHunL, 3HaHMS U He3HaHWS, HOBbIX MO3HaBaTe/bHbIX
3afla4y 1 CPefCTB MUX AOCTVKEHUS.



MMOKHIIOrO
BO3pacTa,
WHBAJIUJIOB,
Pa3TUYHBIX
KaTeropuil ceMen
u nereli (B TOM
YUCHE TeTeH-
WHBAJIHIIOB),
rpaknaH,
HaXOISAIIUXCS B
TPYAHOU
JKU3HEHHOM
CUTyallUU W/Wn
B COITUAJIBHO
OIacHOM
MTOJIOKEHUH







2. CTPYKTYPA N COAEPKAHHUE OBIIIEOBPA3OBATEJILHOI

JANCIHUILIJIMHBI «XUMUWUS»

2.1. O6bem AMCHUILIMHBI U BHIbI Y4e0HO0i paGoThI

Bua yue6Hol padoTnl

O0neM B yacax

O0bem 00pa3oBaTeILHON MPOrPaAMMBbI AHCIHILTHHBI 72
B T.4.

OcHoBHoOe cogepkaHue 72
BT 4.

TeopeTnyeckoe o0ydeHue 50
MPaKTHUYECKHUE 3aHATHSI 6
J1a00paTOpHbIE 3aHSITHS 14
Ipome:xyrounas arrectauust (JuddepeHpoBaHHbIHN 3a4eT) 2




2.2, TemaTnueckuii IVIaH U coAep:KaHAE TUCIHILTHHDI

HaumenoBanue Coaepxkanue yuyeGHoro marepuasia (0CHOBHOE U MpPodeccHOHATbHO-OPHEHTHPOBAHHOE), O6BLeM 1aCoB DopmMHpyemMble
pa3aesioB U TeM JIa00paTopHbIE M MPAKTHYECKHE 3aHSATHS, MPUKJIATHONH MOIY.JIb KOMIIETEHIHH
1 2 3 4

OcHoBHOe cogepRaHne 72
Pa3nen 1. OcHOBBI CTpOEHHS BelIECTBA 8
Tema 1.1. OCHOBHOE COepPAKAHHE 4 OK 01
Crpoenue atomos | Teoperuueckoe 06yuenue 2
XUMIIECKIX CoBpemeHHass MoOmenb CTpPOeHHs artoma. CHMBOJIMYECKMH s3bIK XUMHH. XUMHYECKMI ODJIEMEHT.
SJICMEHTOB U DnekTpoHHas KOHurypanus aroma. Knaccupukanus XMMUYECKUX DJIEMEHTOB (S-, p-, d-DI€MEHTbI).
ipupora BaieHTHbIE  DNIEKTPOHBI.  BaleHTHOCTb.  ODJNEKTPOHHAs  MPUPOJa  XUMHYECKOH  CBSI3H. 2
XUMUECKOU DIEeKTPOOTPUIIATENILHOCTb. Buabl XMMMYECKOH CBs3M (KOBAJEHTHAs, WOHHAs, METAJJIMYECKas,
CBA3H BOJIOPOJIHAs) U CIOCOOBI €€ 06pa3OBaHUs

IMpakTuyecKue 3aHATUS 2

IIpakTuueckoe 3ansaTue Nel

Pemenue 3a1a4 Ha BEIYHCIEHHE MACCOBOM M OOBEMHOMN 0 KOMITOHEHTOB CMECH.

KonmudecrBenHble oTHOMEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PacyeThl MO 2

YpaBHEHMSIM XUMHUYECKUX peakiuii. Mosb kak equHUIa KOIMYeCTBa BelecTsa. MonsapHas macca.

3aKOHbBI COXPaHEHUST MACChI M 3HEPTHH. 3aKOH ABoraapo. MojsipHblii 00beM rasos.
Tema 1.2. OcHoBHoOe coaepkaHue 4 OK 01
ITepuonuyeckunn | Ilepuoanueckast cucreMa xumudeckux snemeHToB | M. Menneneesa. @u3nueckuii CMbICI 2 OK 02
3axkoH u Tabnuna | Iepuopuyueckoro 3akoHa .M. Menpeneesa. 3aKkOHOMEPHOCTH M3MEHEHUS CBOIICTB X UMHYECKHX
A .U. Menpneneesa | 51eMeHTOB, 00pa3yeMbIX UMH MPOCTBIX U CIIOJKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM

XUMUYECKOro 37eMeHTa B Ilepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HayUYHOE 3HAUCHHE

[Tepuonuyeckoro 3akona . 1. Menneneesa. [Ipornoser J[. 1. MenneneeBa. OTKpbITHE HOBBIX

XUMHUYECKHUX 3JEMEHTOB.

IIpaxkTHyeckne 3aHATHS 2

IpakTnyeckoe 3ansiTue No2.

XapaKTepuCTUKN XUMHUECKUX daeMeHToB IICXD 5

PerieHre MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3a4aHUN HA XapaKTEPU3ALUI0 XUMHUUECKUX

3JIeMeHTOB «MeTtamnyeckre / HeMeTalInYecKue CBOﬁCTBa, OJICKTPOOTPUIATCIIbHOCTE XHMHUYICCKHUX
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3/1IEMEHTOB B COOTBETCTBUM C UX 3NIEKTPOHHbLIM CTPOEHMEM N MONOXKEHNEM B NEPUOLMNYECKOW CUCTEME
XUMUYeCcKux snemeHToB .. MeHpeneesa»

Pasgen 2. Xnmunyeckue peakuum 8

Tema 2.1. Tunbl OcHoBHoOe cofepxxaHue 4 OKO01
XUMUYECKMNX TeopeTuyeckoe obyyeHue 2

peakLnit Knaccugukaumna n TUnbl XMMUYECKUX peakLmuil ¢ y4aCTUEM HeopraHuyecknx selecTs. CocTas/eHue

YpaBHEHWUI peakumnii COeMHEHNS, Pa3/IOXKEeHUS, 3aMeLLLeHns, 06MeHa, B T.4. peakLnin ropeHuns,
OKMNCNEHNA-BOCCTAHOBJ/IEHUS.

YpaBHeHNs OKUCNEHNA-BOCCTAHOBNEHNA. CTeneHb oKNcneHna. OKUCAUTENb U BOCCTAaHOBUTENb. 2
CocTaBfieHne N ypaBHMBaHWE OKNCANTENbHO-BOCCTAHOBUTEbHbLIX PeakLnin MeTo40M 31EKTPOHHOTO

6anaHca. OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakLunmn B NpUpoLe, NPOU3BOACTBEHHbIX NpoLeccax K
KN3HELeATebHOCTU OpraHM3MoB.

MpakTnyeckne 3aHATUA 2

MpakTnyeckoe 3aHATUE Ne3 9

«OKNUCMNTENbHO-BOCCTAHOBUTE/IbHbIE PeakLumn»
Tema 2.2 OCHOBHOEe cofep>kaHune 4 OKO01
ONeKTPoNNTNYECKA TeopeTUuecKoe 06yueHme 2 OK 04
A ANCCOLUNALNA M Teopus anekTPONNTUUECKOW Auccoumann. VIOHbl. DneKTPONNUTbl, HEe3NeKTPOUTBI. PeakLnn WOHHOrO
MOHHBI 06MeH o6meHa. CocTaBneHWe peakuuii MOHHOTO OGMeHa MyTeM COCTAaBNEHWS WX MOJHbIX U COKPALLeHHbIX 2

WOHHbIX YpaBHEHWUI. KMCNOTHO-OCHOBHbIE peakLnn. 3a4aHus Ha COCTaBNeHNe NOHHbIX peakLuii

NabopatopHble paboThbl 2

JlabopaTopHasa paboTa Nel

«Peakuum MOHHOTro 06MeHa» )

MpoBefeHNe peakLmnii NOHHOTO 06MeHa, ONpejeneHre cpedbl BOAHbLIX PAaCTBOPOB. 3afaHns Ha

COCTaB/IEHWE MOHHbIX peaKLuii
Pasgen 3. CTpoeHue 1 cBolicTBa HEOPraHNYeCKNX BELLECTB 16
Tema 3.1. OCHOBHOEe cofep>kaHune 6 OKO01
Knaccudukaymns,  TeopeTuueckoe o6yueHne 4
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HOMEHKJIATypa U
CTpOEeHHe
HEOPraHMYEeCKUX
BEILECTB

IIpenmMer HeopraHuveckoi xumun. Knaccudukaiys HeopraHnieckux Bemects. IIpocThbie U ClIOXKHBIE
BewnecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, coii). B3aumocsssb
HEOpPraHUYECKHUX BEILECTB. ArperaTHble COCTOsIHUA BemecTBa. Kpucramnmmyeckue n aMmopgHble
BeLIeCTBa. THIbI KPUCTAJUIMIECKHUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, HOHHAS, METAITINIECKAsT).
3aBUCUMOCTD (PU3HUECKUX CBOMCTB BELIECTBA OT THIA KPUCTAJUTHUECKON peleTKH. 3aBUCUMOCTb
XHUMHYECKON aKTHUBHOCTH BEIIECTB OT BUAA XUMHUUECKON CBA3H U THUINA KPUCTAJUINIECKON PEIIETKH.
IMpu4nHbI MHOrOOOpa3ys BEIECTB

HoMeHkJ1aTypa HEOpraHHUeCKUX BELIECTB. Ha3BaHHE BEIIECTBA UCXOMS U3 UX XUMHYECKOH OPMYIIbI
HJTH COCTaBJICHHE XUMHYECKOI (POpMyJIbl HCXOIS U3 Ha3BAHHUS BELIECTBA MO MEKAYHAPOAHOMH
(MIOITAK) nnm TpuBHaIbHOI HOMEHKJIAType.

Pemenne npakThueckux 3aJaHUil MO KJacCU(UKALMK, HOMEHKJIAType M XHMUYecKuM (opmynam
HEOPraHMYECKHX BELIECTB Pa3MYHBbIX KJAacCOB (yrapHblif ras, yrJIEKHCIHbIi ra3, aMMHaK, ramieHas
M3BECTD, HETAIlIEHasl U3BECThb, IUTHEBAS COA M APYTHX): HA3bIBaTh U COCTABJIATH (POPMYJIIBI XUMHIECKUX
BEIECTB, ONPEAEIATh MPHHAANIEKHOCTD K KJIacCy.

Hcrounuku xumudeckoi nHpopmauuu (cpeacts Maccosoii nupopmauuu, cetb UHTepHET 1 Apyrue).
IMouck nadopmaumu Mo Ha3BaHUAM, HACHTH(HUKATOPAM, CTPYKTYPHBIM hopMyiam

OK 02

JlaGopaTopHbie padoThbI

JlaGopaTopuasi paGora No2
XUMHUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUM, OKCHAOB U COJIEH.

Tema 3.2, ®uszuko-
XUMHYECKHUE
CBOIiCTBa
HeOpFaHI/ILIeCKI/IX
BEIIEeCTB

OcHoBHoOE coaep:KaHUe

TeopeTnueckoe o0yueHue

Mertasnel. Obume Qusmdeckue U XuUMHUeCkne CBOicTBa MeTa/uioB. CriocoObl mosydeHusi. 3HaueHue
METAIOB M HEMETAJUIOB B IIPUPONAE U >KU3HEACATENbHOCTU 4YeloBeka U opraHusMon. Koppozus
METaJJIOB. BHbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnbl. OOmue ¢Qusnueckne ¥ XUMHYECKHE CBOWCTBA HEMETAJUIOB. THMUYHBIE CBOMCTBa
HemeTa/uos [V— VII rpynn. Knaccudukarust 1 HOMeHKIaTypa coeJMHeH M HeMeTaLtoB. KpyroBopoTsl
OMOreHHBIX JIEMEHTOB B MPUPOJIE

XUMHUUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEINECTB (OKCHIOB, TMAPOKCHUIOB, KUCIIOT,
coseit 1 Ap.). 3aKOHOMEPHOCTH B I3MEHEHHUHU CBOICTB MPOCTHIX BELIECTB, BOXOPOIHBIX COETUHEHUIA,
BBICIIMX OKCHUIOB U ruapokcuos. CoCTaBIeHNE YPaBHEHNH XUMHUECKUX PEaKLUi C yHaCTHEM
IPOCTBIX U CJIOKHBIX HEOPTAaHUYECKUX BELIECTB. METAJJIOB U HEMETAJIOB; OKCHUIOB METaJLIOB,
HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHNUECKUX KHCJIOT, OCHOBaHHI H aM(OTEPHBIX
TUAPOKCUIOB;, HEOPraHUYECKHUX COJICH, XapaKTEPU3YIOIINX X CBONMCTBA

OK 01
OK 02
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Paspgen 4.

Tema 4.1.
Knaccugnkayms,
CTPOEHUE U
HOMEHKNaTypa
opraHnyeckux
BELLEeCTB

Tema 4.2.
CaoiicTBa
OpraHnyeckKmnx
cOoeNHEHNI

NabopatopHbie paboThbl

NabopatopHasa paboTa Ne3.

Mony4yeHune 1 CBOMNCTBA COeAUHEHUI MeTanoB.

NabopatopHasa paboTa Ne4.

PelleHue aKcnepMMeHTabHbIX 3afay no Teme «MoArpynna Kucnopoga»

CTpoOeHMe 1 CBONCTBA OPraHNYeCcKNX BeLLeCTB

OcHoBHoOe cofepxxaHune

TeopeTuyeckoe obyyeHune

MosiBNeHe 1 pa3BUTUE OPraHNYeCcKON XMMUW Kak HayKun. MNpegMeT opraHM4yeckon Xxmumumn. MecTto u
3HayYeHVe OpraHNYecKom XMMNMN B CUCTEME €CTECTBEHHbIX HayK.

XMMUYecKoe CTPOEeHME Kak MOopsAAoK COefMHEeHWs aTOMOB B MOJIEKY/IE COMMaCHO WX BaJIEHTHOCTM.
OCHOBHbI€ MONOXEHUS TEOPUU XMMUYECKOTrO CTPOEHUS OpraHnyeckmx coepumHeHuii A.M. byTneposa.
YTrnepoAHbliAi CKefleT OpPraHMyeckoin Monekynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWYECKOro
CTPOEHUA MOMEeKY/. VI30Mepus 1 N30Mepbl.

MoHATME O (QYHKUWOHanbHOW rpynne. Pagukan. TIpuHUUNB  KnacCUpuUKauum OpraHnyYecKmnx
coeAuHeHUA. MexayHapoHas HOMeHKaTypa v NPUHLUMNbI HOMEHKNATYPbl OPraHnYecKnX CoefMHEHUN.
MoHATMEe 06 asoTcofepXalMx CoeguHeHUnAX, 6MONOrMYeckn aKTUBHbIX BellecTBax (yr/iieBojax, Xwupax,
6enikax n Ap.), BbICOKOMOJIEKY/IAPHbLIX COEANHEHUAX (MOHOMEP, MOMMMEP, CTPYKTYPHOE 3BEHO)
HomeHknaTypa OpraHM4eCcKUX COEAUHEHWI OTAefbHbIX KNaccoB (HAaCbIWEHHble, HEHACbIWEHHbIE 1
apoMaTuyeckue yriieBofopofAbl, CNUPThI, (PEHONbI, anbAernibl, KeTOHbl, KapboHOBbIE KUCMOTbI 1 Ap.)
CocTaB/fieHMe MOJIHbIX W COKpaleHHbIX CTPYKTYPHbIX (OPMY/N OpPraHWYeckKMX BeLecTB OTAe/IbHbIX
KnaccoB, WCMOMb3ys WX Ha3BaHUA MO CUCTEMATUYECKOW W TPWUBMANbHOW HOMeHKnatype (3TWneH,
aueTuneH, rauuepuH, eHon, dopmanbaern, YKCycHad KucnoTta, ravmuuH). PacyeTbl npocTeliwen
(hopMy/ibl OpraHNYecKoi MONeKy bl, NCXOAA M3 3N1EMEHTHOro coctasa (B %)

OCHOBHOe cofep>kaHune

TeopeTnyeckoe obyyeHne

®PU3NKO-XMMUYECKNE CBOMCTBA OpPraHWYeckux COeAUHEHWI OTAeNbHbIX K/accoB (0CO6EHHOCTM
Knaccugukauum 1 HOMEHKNATYpbl BHYTPU Kfacca; roMosIormyeckuin pag n obwas gpopmyna; nsomMmepus;
(hm3nyeckne cBOWCTBA; XMMUYECKME CBONCTBA; CNOCOObLI NOMYyYEHUS):

- MpefenbHble YrnesofopoAbl (ankaHbl U UWKNOasKaHbl). FOpeHne MeTaHa KakK OAWH U3 OCHOBHbIX
MCTOYHWNKOB TeM/a B NPOMbILLIIEHHOCTN U 6brry. CBOMCTBA NPUPOLAHBIX YIrNeBOLOPOA0B, HAX0XAeHNe B
npupoae v NpMMeHeHne ankaHos;

18
14

OKO01

OKO01
OK 02
OK 04
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Tema 4.3.
NpeHTngurkaums

- HenpepgenbHble (aNKeHbl, aIKWHbI U aNKaMeHbl) 1 apoMaTUYecKne yrneBoAopobl. FopeHune aleTuneHa
KaK MCTOYHWUK BbICOKOTEMMePaTYpPHOro naaMeHun 4as CBapKu 1 pe3kn MeTannoB

- Kucnopogcogepxalime coefuHeHNs (CNUPTbI U eHONbI, KAPOOHOBbLIE KUC/IOTbI U 3UpbI, anbaernibl u
KETOHbI, >KWpbl, Yrneesodpbl). [1pakTUYECKOe MNPUMEHEeHUe 3TWUNEHTNNKONA, T[uULepuHa, QeHona.
MpumeHeHve opmanbiernga, aueTtanbfernga, YKCYCHOW KWCNOTbl. Mblfa Kak COMM  BbICLIUX
KapboHOBbIX K1CNOT. MotoLue cBOCTBa Mblna

- asoTcojepalime coefHeHNs (aMUHbI U AMUHOKMUCNOTbI, 6e1KK). BbICOKOMONEKYNAAPHbIE COeANHEHUSA
(cuHTeTMYecKMe U OBUONOTUYECKM-aKTUBHbIE).  MOHOMep, MOAMMep,  CTPYKTYPHOe  3BeHO.
MonumepunsaLmsa aTUeHa Kak OCHOBHOE HarpaB/ieHne ero Ucnosib3oBaHus.

eHeTUYecKas CBA3b MEXAY Knaccamu OpraHuyeckux CoefuHeHui

CBoliCTBa OpraHMYecKMX COEAUHEHUI OTAeNbHbIX KnaccoB (TpuMBManbHas W MeXAYyHapofHas
HOMEHKNATypa, XMMUYECKNe CBOWCTBA, CNOCO6LI NONYYEHUA): NpefesibHble (aKaHbl U LUK/I0aNKaHbl),
HenpegenbHble (a/KeHbl, anKWHbI U ankajueHbl) 1 apoMaTuyeckue yrnesofopobl, CNUPTbl U (DEHONbI,
KapbOoHOBbIE KUCNOTbI U 3(MPbI, anbAernfbl U KETOHbI, aMWHbl 1 aMUHOKUC/IOTbI, BbICOKOMOJIEKYIAAPHbIE
COeAnHeHWs. 3aflaHNA Ha COCTaB/IeHWe YPaBHEHWUA XMMUYECKUX peakuuii C yvyacTuemM OpraHm4eckux
BELLeCTB Ha OCHOBAHMM NX COCTaBa MU CTPOEHUA

CocTaBfeHne cxem peakyumini (B TOM 4ucCie MO MNPEA/IOKEHHbIM Lenoykam MpeBpaLyeHuii),
XapakTepusyLWmnx XMMmnyeckmne CBOMCTBa OPraHNYecKnX CoeUHEHNN OTAeNbHbIX K1accoB, Crocobbl UxX
MOyYeHUS W Ha3BaHWE OpraHUYeCcKUX COeAUHEHUI N0 TPUBUANBHOW WAN  MEXLYyHapOoAHOW
cucTemMaTU4ecKo HOMeHKaType

JlabopaTopHble 3aHATUSA

JlabopaTopHas pa6oTa Neb.

KauecTBeHHble peakuumn Ha 0bHapy>XeHune yrnepoga v Bogoposa B yrnesooposax

NabopatopHasa paboTa Ne6
MonyyeHne aTuNeHa U U3yyeHMe ero CBOKCTB. MojennpoBaHMe MONeKyn U XMMUYECKUX NpeBpaLleHuit
Ha NpumMepe 3TaHa, 3TU/IEHa, aLeTuIeHa 1 ap.

OCHOBHOe cofep>kaHune
TeopeTnyeckoe obyyeHune

OKO01
OK 02
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OpraHnyecknx
BELLeCTB, UX
3HauyeHve un
MPUMEHeHNe B
ObITOBOW U
NPOW3BOACTBEHHOW
[eATeNnbHOCTH
yenoBeKa

Paspgen 5.
CkopocTtb
XUMUYECKUX
peakumii.
XumMmnyeckoe
paBHOBecue

Paspgen 6.
Tema 6.1.

BuoopraHuyeckne coeguHeHus. [puMeHeHMe U 6uonormvyeckas ponb YrneBogoB. OKMCNeHue
YrNeBOAOB - WCTOYHWK 3HEPrum >KMBbIX oOpraHnusMoB. O61acTM NPUMEHEHUS aMUHOKWUCIOT.
MpeBpalyeHna 6eq1KOB NULW K B opraHnsmMe. bronornueckne gpyHkummn 6enkos. bronormnyeckue gpyHKLUm
YXMPOB. PONb OpraHnM4ecKkom XuMnmn B peLleHnn npodaem nNuLLeBon 6e30nacHOCTH

Ponb OpraHM4yecKom Xumum B peweHun npobnem 3HepreTMyeckoi 6e30NacHOCTW, B pPasBUTUU
MeMLMHbI, CO34aHMN HOBbIX MaTepuasnoB, HOBbIX UCTOYHWUKOB 3HEPTUU (anbTepHaTUBHbIE UCTOYHUKN
3Hepruun). ONacHOCTb BO3AENCTBUA Ha XMBble OPraHW3Mbl OPraHNYeCcKnUX BELLEeCTB OTAENbHbIX K1accoB
(yrnesofopofbl, COWUPTbl, (DEHONbI, X/IOPOPraHMYecKne MNpPOM3BOAHbLIE, anbAerngbl U Ap.), CMbICA
nokasaTens npefenbHO AONYCTUMOW KOHLEeHTpaLmm

JlabopaTopHble paboThbl

Na6opatopHas paboTta Ne7: “CBoiicTBa aMUHOB U 6en1KOB”

[eHatypayua 6enka npu HarpeBaHun. LIBeTHble peakuum 6enKoB. BO3HUKHOBEHME aHaIMTUYECKOrO
CUrHana C TOYKM 3PEeHUs XUMMWYECKMX MNPOLECCOB NpPU MNPOTEKAHWM KaueCTBEHHON peakuuu,
NO3BONSAKOLEN NAEHTUPULMPOBATL NPeAIOXKEHHbIE OpraHMYeckne BelecTsa

KnHeTnyeckne n TepMogMHamMUyecKne 3aKOHOMEPHOCTU NPOTEKAHNA XUMUNYECKUX peakLuid
OCHOBHOe cofep>kaHune

TeopeTnyeckoe 0b6yuyeHune

CKOpOCTb peakuuu, ee 3aBUCMMOCTb OT pa3/IMUHbIX (HAKTOPOB: MPUPOLbI pearvpyroLnx BeLLecTs,
KOHLUEHTpauuMn pearvpyrowmx BewecTs, Temnepatypbl W MN0Waan peakLuMOHHON MNOBEPXHOCTH.
Tennosble 3PPEKTbl XMMUYECKUX peakLnin. DK30-1 IHAOTEPMUYECKME, peakLuun.

O6paTUMOCTb peakuunin. XMMmn4yeckoe paBHOBECKE W ero CMeLLeHne Noj AeiCTBMEM pas/inyHbIX PaKTOpPOB
(KOHUEHTpauuMsa peareHTOB WM MPOAYKTOB peakuwwn, [aBneHue, Temrnepartypa) A8 CO3L4aHUSA
ONTUMaNbHbIX YC/IOBUIA NPOTEKaHUS XMMMUYECKMX npoueccos. MpuHuun Jlelllatense

PelleHne nNpaKTUKO-OPUEHTUPOBAHHbLIX 3afaHUin Ha aHanu3 (akTopoB, BAUAKOWMX HA W3MeHeHue
CKOPOCTU XMMMWUYECKOW peakumuu, B T.4. C NO3NLMIA 3KONOTNYECKM LIe1ecO0Opa3HOro NoBeaeHUs B ObITY U
TPYL0BOW [eATe/IbHOCTU B LLeNSIX COXPaHeHWs CBOEro 340P0BbA U OKPYXXaloLell NPpUPOAHOIA cpelbl.
PelleHne nNpPaKTUKO-OPUEHTMPOBAHHbLIX 3aflaHuii Ha npuMeHeHve npuHuuna Jle-Watenbe pgns
HaxX0XJEHWUA HanpaB/ieHUA CMeLlleHNs PaBHOBECUA XUMMWYECKOW peakuuMuM W aHanu3 (hakTopos,
BAUSIOLMX HA CMELLEHMNE XMMUYECKOT0 paBHOBECUSA

PacTBopbl

OcHoBHOe cofep>xkaHune

TeopeTnyeckoe obyyeHne

OK 04
5 MKS
2
2
2
OKO01
OK 02
2
2
OKO01
OK 02
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TlonstTue o
pacTBopax

PactBopenne kak ¢msuko-xumudeckuii npouecc. PactBopei. CriocoObl HPUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBast 10Jisl paCTBOPEHHOTO BetecTBa. CMBICT MOKA3aTeNsl IPEAeIbHO JOMyCTUMOMN
KOHLIEHTPALMU U €r0 UCIIOJIb30BaHNE B OLIEHKE SKOJOrMUeCKOH Oe30MacHOCTH.

[IpaBuyia 5KOJIOrHYECKH LENecoOOpa3HOro MOBEAEHHS B OBITY W TPYOOBOH OEATENBHOCTH B LEJSIX
COXPAHEHHUsI CBOETO 30POBb U OKPYXKAIOIIEW NMPUPOAHON CPelibl, ONACHOCTb BO3ACHCTBUS HA JKUBBIC
OpPraHU3Mbl OIIPENETICHHBIX BEIIECTB.

Pemenne npakTHKO-OPHUEHTHPOBAHHBIX PACHETHBIX 3aaHUI Ha PacTBOPBI, HCIOIb3yeMble B OBITOBOI U
MIPOU3BOACTBEHHON AESITEILHOCTH YEJIOBEKA

OK 07
IIK5

Pazgen 7.

Xumus B ObITY M IPOU3BOACTBEHHOM JESITEJILHOCTH YeJIOBeKa

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NesATENbHOCTH
4eJI0BeKa

OcHoBHoOe cogepraHue

Teopernyeckoe o0yuenune

Hosgeiiine nocTimxeHnss XUMHUECKOW HAYKH U XUMHYECKOH TEXHOJIOrHH. Posib xumuu B 00ecreueHnn
HKOJIOTHYECKOM, JHePreTU4eCKOi U MHULIEeBOI 6e30MacHOCTH, pa3sBUTHH MeauLMHbL. [IpaBiia noucka u
aHaJIM3a XUMHUYECKOH HH(POPMALMM M3 Pa3MYHbIX HCTOYHUKOB (HayuyHas H y4eOHO-HaydHas
JUTEPATypa, CpeacTBa MaccoBoii nHGopMaliu, cetb MHTEpHET)

IIpuMeHeHNEe XUMHUYECKMX BELIECTB M TEXHOJNOruit ¢ yderoM Oyayueii npodeccHoHaNIbHOM
OESATeBHOCTH II0 TEeMaM: BaKHEHIUHE CTPOUTENbHBbIE MaTepHalibl, KOHCTPYKLHUOHHBIE MAaTE€pHUAbI,
KPAacKH, CTEKJIO, KepaMmuKa, MaTepuasbl Uil DJAEKTPOHUKH, HAHOMATepUasbl, TEKCTHJIbHBIE BOJIOKHA,
HCTOYHHKH JHEPTUH, OpraHNYecKre U MUHEPAJbHbIE YIOOpEHUs, JIeKapCTBEHHbIC BELIeCTBA, ObITOBAsA
XHUMMH.

OK 01
OK 02
OK 04
OK 07
IIKS

IIpomeskyTouHasi aTTecTanus nNo AucuunnHe (1upgepeHIHPOBAHHBIIH 3a4eT)

Bceero

72
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3. YCJIOBUSI PEAJTA3AIIAN ITPOTPAMMBI OBII[EOBPA3OBATEJLHOM
JUMCTIMTLTAHBI

3.1. TpeGoBanusi K MUHHMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY
o0ecneyeHuIo

JUisa  peanu3anuy MPOrpamMMbl JUCLMIUIMHBL JTOJDKHBI OBITH TPEXYCMOTPEHBI
CJIEAYIOIINE CHEHUATBHBIE MOMENICHUS: Y4YE€OHBIH KaOWMHET XUMUM W/WIU Y4eOHOI
XUMHYECKOH J1abopaTopui.

OGopyaoBanne y4eOHOro kaOmHera (HArJIsiAHbIC TMOCOOHsI): HaAOOPHI
IIAPOCTEPHKHEBBIX MOJENIEN MOJIEKYJI, MOJENIN KPUCTAIMYECKAX PEILETOK, KOJUIEKLIUU
HOPOCTBIX W CIOXKHBIX BELIECTB W/WIIM KOJUICKLMHU IOJIMMEPOB; KOJUIEKLHSA TOPHBIX
nopox M MHHEpanoB, Tabmmna Menaeneesa, ydeOHblE (UIBMBI, LUPPOBBIE
00pa30BaTeIbHbIE PECYPCHI.

Texnn4ueckne cpeacrea  oOy4eHusi: KOMIBIOTEP € YCTPOHCTBaMH
BOCIIPOM3BENCHUSL  3BYKAa, MPUHTEP, MYJbTUMEAUA-TIPOCKTOP €  SKPAHOM,
MYJIBTUMEIUIHASA JOCKA, YKa3Ka-IPE3CHTEP I MPE3CHTALMI.

O0opynoBanue ;1adopaTopuu B pado4YMX MeCT JAGOPaTOPHHM: MEH3YPKH,
IIUTETKU-KAMEIBHULBI, TEPMOMETPHI, MUKPOCKOM, JyNbl, MPEAMETHBIC H MOKPOBHBIE
CTEKJIA, IUTAHIIETHI IS KalellbHbIX pPeakunii, GuibTpoBajibHas Oymara, MpOMBIBaJIKH,
CTEKJISIHHBIC TPOOUPKHU, PE3MHOBBIE TPOOKH, hOHAPUKH, HAO0P PEAKTHBOB, CTCKIISTHHBIC
NAJIOYKH, IITATUBBI sl IPOOUPOK; MEPHBIC IIMITUHAPH], BOPOHKH CTEKJITHHBIE, BOPOHKH
nenutenpHble uumHApraeckue (50-100 mn), cTynku ¢ nectukoM, paphopoBbie YallkH,
NUHLIETHI, (UIBTPbl OyMaXHBIC, Bara, Mapis, YacOBbIE CTEKJIA, JJIEKTPOIUIMTKH,
1a00paTOPHBIE IUTATUBEI, CIAPTOBLIC TOPEIKH, CIIMUKU, TPUOOP M1 MONYyUCHHUS Ta30B
(um mpoOMpKa ¢ ra3o0TBOAHON TPyOKOIf), Aepxarenu Ajis MPOOUPOK, CKIISIHKH s
XPaHEHUsl PEAKTUBOB, Pa3gaTOvHbIE JOTKH, XuMUdeckue ctakanbl (50, 100 u 200 mi);
IIMATENN; TUHLIETHL, TUTEIBHbIC HIMIIbL, CEKYHAOMEPHI (TaliMephbl), MEPHBIE TPOOUPKH
(ra 10—20 mun) m MepHBIe KONOBI (25, 50, 100 1 200 M), BoasiHas OaHs (MM TEPMOCTAT),
CTCK/IIHHBIC TAJIOUKW, KOHWuYeckue KojaObl s TutpoBanus (50 um 100 wur);
VWHAWKATOPHBIC TIOJIOCKU A1 onpeaencHus pH 1 cranaapTHas MHIAKATOPHAS INKAJIa;
YHUBEPCAIBHBIA UHAUKATOP, muneTku Ha 1, 10, 50 ma (mnm po3aropet Ha 1, 5 1 10 M),
OIOpeTKH IJi1 TUTPOBAHUS, MeauiMHCkue mmpuisl Ha 100-150 My, maGoparopHbie
W/WIA QHATUTHYECKUE BEChl, pH-MeTphl, CymWIbHbIN Iikad, U Ap. JabopaTropHOe
000pyI0OBaHUE.
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3.2 HopmaLmoHHoe obecneyeHme peanmsaLnmn NporpaMmb

[MepeyeHb  PeKOMEHAYEMbIX  Y4YebHbIX  M3gaHu,  VIHTepHeT-pecypcos,
AOMOSTHNTENBbHOWN NUTepaTypbl

OcHoBHasa nuTepartypa:

MabpuenaH O.C. Xumwusa: y4eb, nnsa ctyg. cpefd. npod. yde6b, 3aBegeHuin / O.C.
MabpuensH, - M., obpasoBaTe/NibHO-N3AaTENbCKUNA LEHTP «AKagemunsa» 2024,

[lononHUTeNnbHasa nuTepaTypa:

o labpuenaH O.C. Xumma B TecTax, 3agayax, ynpaxHeHUsx:
y4yeb, nocobue gns cTyd. cpef. npod. yvebHbix 3aBegeHuin / O.C. MabpuensH,
.. N1eicoBa-M ., 2014.

e TabpuensaH O.C. MNpaKTUKyM Mo o6LLeil, HEOPraHMYECKOn n
OpraHnU4yeckKom XxmmMuun: yyeb, nocobue gnasa cTyg. cpef. npod. yueb, 3aBegeHum /
MabpuensaH O.C., OctpoymoB L.I"., JopoeeBa H.M. -M ., 2012.

e labpuensaH O.C., OctpoymoB W.I'., OcTtpoymoBa E.E.
OpraHnyeckasa XumMmna B TecTax, 3afadax u ynpaxHeHumax. - M., 2008.

e EabpuensH O.C., OctpoymoB W.I"., BBegeHckasa A.E. O6was

* KysbmeHko H.E., EpemuH B.B., NMonkoB B.A. KpaTkunii Kypc
xmumuu. -M ., 2000.

* [lunyyruHa I'.B. Xumna v noscegHeBHasa XnU3Hb 4enoBeKa. -
M., 2004.

[ns npenogaBaTenel

 labpuenaH O.C. Xumwua pnsg npenogasatensa: Yy4yebHo-
MeToAn4yeckoe nocobue / O.C. NabpuensH, I'.I'. IbicoBa- M., 2010.

» [abpuensaH O.C. HacTonbHasa KHUrayumtensa xummm: 10 Knacc
/ O.C. labpuensaH, N.I'. OctpoymoB -M ., 2009.

e labpuenaH O.C. HactonbHass KHura yudutens xumunm: 11
Knacc: B2 4./ O.C. abpuensH, I'.I'. NMbicoBa, A.I". BBegeHckas - M., 2009.

* KysHeuyoBa H.E. ObyueHue XUMnun Ha ocHoBe
MexnpegmeTHoi nuterpaymm / H.E. KysHeuosa, M.A. LLaTtanos. - M., 2004.

* CaeHko O.E. Xumua gna konnepken.-Poctos H/a: deHUKC,
2010.-282.

* YepHobenbckasa .M. MeTognka 0b6y4eHUss XUMUN B CpeSHel
wkone. -M ., 2003.

* labpuenaH O.C. JibicoBa .. Xumuna gnsa npenogasatens:
MeToamyeckoe nocobue. -M ., 2010.

http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http//courses.urc.ac.ru/eng/u6-7.html

http://lwww.ikt.ru

http//prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http//www. 2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main,htm
http//yuspet. narod.ru/disMeh. htm

http//phi list.narod. ru/articles/orlova. htm
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4, KOHTPOJ/Ib N OLEHKA PE3YJIBTATOB OCBOEHWNHA
OBLU,EOBPA3OBATE/IbBHOWM ANCLUVNNNVHDbI

KOHTPO/b U OLieHKa pe3y/ibTaToB 06yUYeHUs OCYLLECTBSETCS MPenojaBaTe/sieM B
npouecce NPoBeAeHNs MPAKTUUYECKMX 3aHATUIA 1 NabopaTOPHbIX PaboT, TECTUPOBAHUS,
a TaKXe BbIMOMHEHUS O0O6YyYalLWUMUCA WHAMBUAYANbHbBIX 3aJaHWil, MPOEKTOB,
UCCNeA0BaHWUiA. Pe3ynbTaTbl 06yUYeHUs ONPeAenstoT, YTo 06YyUatoLMecs AO/MHKHbI 3HATb,
MOHVMATb U IEMOHCTPMPOBATh MO 3aBEPLUEHUN U3YUEHUS AUCLUMNINHBI.

Ons  opmMupoBaHMA, KOHTPONS U OLEHKU pe3ynbTaTOB OCBOEHMA Y4yebHOM
ANCLUUNANHBI MUCNOMb3YETCA CUCTEMA OLLeHOYHbLIX MeponpuAaThiA, npeacTaBnstoLLan
co60M KOMMMEKC YUYEOHbIX MEPONPUATUIA, COrNacOBaHHbIX C pe3y/ibTaTamMun 06y4YeHUs un
cpopMynnpoBaHHbIX ¢ YydyeTtom @DIrOC COO (npegMeTHble pesynbTaTbl MO
avcunnnanHe) n ®roc Cro.

T OLLEHO
Ne  OK/MK Mogyns/Pasgen/Tema  PesynbTaT 06yueHus VITIbl OLEHOHHbIX

MEeponpuaATUi
I OcHOBHOE cofepxaHue
1 dopmynmposaTb
Pasgen 1. OcHoBbl
6a30Bble MOHATUA U
CTPOEHNSA BeLLeCcTBa
3aKOHbI XMUN
11 OKO1 CTpoeHune atomoB CocTtaBnaTb xumuyeckne 1 TecT «CTpoeHne aToMOB
XUMUYECKUNX 3IEMEHTOB (JOPMY/bl COEAUHEHUIA B XUMUUYECKUX 3N1EMEHTOB 1
M NpUpoAa XMMNYeCKOM COOTBETCTBUU CO npupoga XMMUYECKOMN CBA3N».
CBA3U CTeneHb OKWC/eHUA 2. 3afilayn Ha cocTaB/fieHue

XUMNYECKNX 3/1EMEHTOB, XUMNYEeCKunx (bopmyn
ncxoada 13 BaleHTHOCTU U ABYXaTOMHbIX COG,CI,I/IHGHVIIZ

3N1eKTPOOTPULATENLHOCTU (OKCUAOB, CYyNb(UA0B, TMAPUA0B

n T.n.).

3. 3agaHuna Ha ncnosb3oBaHue
XUMMUYECKOWA CUMBOSIUKMN U
Ha3BaHW COeAMHEHMIA NO

HOMEHKNAType MeXAyHapogHOro

COH03a TEOPETUYECKON U
NPUKNAAHOW XUMUKN Y
TPUBMANbHbLIX Ha3BaHW ANA
COCTaBNEHUSA XUMUNYECKUX
(hopMyn ABYXaTOMHbIX
coefMHeHWl (OKCMAOB,
CyNb(nA0B, TMAPUAOB U T.M.) U
APYTUX HEopraHM4eckmnx

COeAINHEHMNI OTAeNbHbIX KNaccoB

12 OKO1 Mepuogmnyecknii 3aKoOH U XapakTepu3oBaTb 1 Tect «MeTtannunyeckue /
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Ne OK/MK ™ oaynb/Pasgen/Tema

OK 02
2
21 OKO01
OK 04

Tabnunua 4.U.

MeHpeneesa

Pasgen 2. Xummnyeckue
peakuuu

Tunbl XUMNYECKNX
peakumnii

PesynbTat 06yyeHus

XUMUYECKUNE 3NEMEHTHI B
COOTBETCTBUYU C UX
MOMOXEHNEM B
nepuognyeckoi cucteme
XVMUYECKNX 3IEMEHTOB

O.N. MeHpeneesa

XapakTepusoBaTb TUMbI
XUMUYECKNX peaKLunii

CocTaBnaTb peakuuu
COefMHEeHNA, Pa3noXeHus,
06MeHa, 3amMeLleHuns,
OKMCNUTENbHO-
BOCCTaHOBMUTE/IbHbIE
peakuuu

Twnnbl OLUEHOYHbIX
MeponpuATniA

HemeTann4ecKume CBOICTBa,
3N1eKTPOOTPULATENLHOCTb 1
CPOACTBO K 3/1EKTPOHY
XUMUYECKNX 31EMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHbLIM
CTPOEHMEM W NOJSIOXKEHNEM B
NnepnoanyecKoli cucTeme
XUMUNYecknx anemeHTtos A.A.
MeHgeneeBa».

2. [NpakTnyeckue 3afaHuns Ha
YCTaHOBJIEHNE CBA3N MeXAy
CTPOEHMEM aTOMOB XMMUYECKUNX
3/1EMEHTOB U NEePUOANYECKNM
N3MEHEHNEeM CBOICTB
XUMMNYECKNX 3/IEMEHTOB U MX
COeANHEHWNIT B COOTBETCTBUMN C
nonoXxeHnem Meprnoanyeckoi
cucTewme.

3. MpakTMKO-OpNeHTUPOBaHHbIE
TeopeTUyeckne 3afjlaHna Ha
XapaKTePUCTUKY XUMUYECKUX
anemMeHTOB: «MeTannunyeckue/
HemeTa/iIM4yecKne CBOMCTBA,
3N1eKTPOOTPULATENBHOCTL U
CPOACTBO K 3M1EKTPOHY
XUMUYECKNX 31EMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHbLIM
CTPOEHMEM W NOJSIOXKEHNEM B
nepnoguYvecKon cucrteme
XUMUYECKNX 31EMEHTOB

O.N. MeHnpgeneeBa»

KoHTponbHasa paboTa
«CTpoeHMe BeLlecTBa u
XUMUNYECKME peakynm»

1 3agayn Ha cocTaB/ieHue
YPaBHEHUN peakLuii:

- COefVHEeHWA, 3aMeLLeH s,
pa3noXxxeHus, obMeHa;

- OKWUCNUTENbHO-
BOCCTAHOBMWTE/NbHbIX peakuuii ¢
MCnosib30BaHVemM MeToja
3NeKTPOHHOro 6anaHca.

2. 3afjayn Ha pacyeTt mMacchl
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=
10

2.2

3.1

OK/MK ™ ogynb/Pasgen/Tema

OK 01

OnekTpon litilveckas
auccoumauns N NOHHbIN
obmeH

Pasgen 3. CTpoeHune u
CBOWNCTBa
HeopraHn4ecKmnx
BelllecTB

Knaccugukauums,
HOMeHKNaTypa u
CTpPOeHue
HeopraHnyeckKmx
BELLLECTB

PesynbTaTt 06yueHns

CocTaBnaTb ypaBHeHuUs
XUMUYECKMX peakLumnm
MOHHOT0 06MeHa ¢
yyactmem
HeopraHM4yecknx BeLLecTB

MccnepoBaTb CTPOeHME U
cBolcTBa
HeopraHn4yeckunx
BeLLLecTB

Knaccngpuumnposatb
HeopraHmnyeckme
BeLLecTBa B COOTBETCTBUU
C UX CTPOEHMEM

Twunnbl OLEHOYHbIX
MEpPONpPUATUIA

BeLecTBa UM o6béma

rasos no M3BECTHOMY KO/INYeCTBY
BeLlecTBa, Macce UM 06beEmy
OfHOr0 M3 y4yacTBYHOLWMX B
peakLun BeLLeCTB; pacyéeThbl
maccbl (06bEMa, KonmMyecTsa
BELLEeCTBa) NPOAYKTOB peakumu,
eCcnn 0JHO U3 BELLECTB NMeeT
npumecu

1 3agaHna Ha cocTasfieHue
MOJNEKYIAPHBIX U MOHHbIX
peakumii ¢ y4acTuem Kucnot
OCHOBAaHWIA 1 conei,
YyCTaHOB/IEHNE U3MEHEHMS
KWCNOTHOCTU cpefbl

2. NabopartopHaa pabota "Tunb
XMMUYECKNX peakumnin"

KoHTponbHasa paboTa
«CBoiicTBa HEOPraHNYeCKnNX
BeLLecTB»

1 Tect «HoMeHKnatypa u
Ha3BaHWe HeopraHnyeckmx
BeLLEeCTB UCXOAA U3 UX
XUMUNYECKON POopMYy/ibl UK
coCTaB/IeHNE XMMMNYECKOWA
(hopmMysbl ncxona U3 HasBaHUs
BelecTBa No MeXxAyHapoAHO
UNN TPUBUASTBHON
HOMEHKNaType».

2. 3afa4yn Ha pacyeT MacCOBO/
Lonn (Maccbl) XMMUYeCKoro
aneMeHTa (CoefUHEHMNA)B
Mosiekyne (cmecw).

3. MpakTnyeckue 3afaHns no
Knaccu@ukaLumm, HOMeHKaType un
XUMUYECKUM (popMynam
HeopraHMYyecknx BeLLecTB
pasfINYHbIX K1accos.

4. NMpakTuyeckue 3agaHns Ha
onpefeneHne XMMmU4eckom
aKTMBHOCTW BeLLeCcTB B
3aBMCUMOCTM BUAA XMMUYECKOWA
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Ne OK/NK

3.2 OKO01
OK 02

3.3 OKO01
OK 02
OK 04

Mogynbs/Pasgen/Tema PesynbTat 0byyeHuns

D N3NKO-XUMUNYECKMe YcTaHaBnmBaTb

CBOWCTBA 3aBUCMMOCTb (hU3MKO-
HeopraHM4ecKunx
BeLLecTB HeopraHM4yecknx BeLLecTB

OT CTPOEHMS aTOMOB K
MOJIEKY/1, a TaKxXe Tuna
KpUCTananyecKkoim

peLueTKm
NpeHTudumkayms Wccneposath
HeopraHmyeckunx

BELLEeCTB HeopraHW4yecKnx BeLLecTB

Pasgen 4. CtpoeHne n  WMccnefoBaTb CTPOEHUE U
CBOWNCTBa CBOMCTBA OpraHM4eckKux

OpraHn4ecKunx BELLECTB
BELLLECTB

XUMUYECKUX CBOIACTB

Ka4eCTBEHHbIE peaKLunn

Twnnbl OUEHOYHbIX
MeponpuUATHNiA

CBSA3U U TUMA KPUCTaNINYecKoi
peLueTKu

1 TecT «OcobeHHOCTH
XUMMWNYECKUX CBOWCTB OKCUAOB,
KMCNOT, OCHOBaHWiA, aM(OTepHbIX
rMAPOKCUAO0B W CONei».

2. 3aflaHnAa Ha cocTas/ieHue
YPaBHEHWI XUMUYECKNX peakuui
C y4acTMeM NPOCTbIX U CMOXHbIX
HeopraHM4ecKnx BeLLecTB:
OKCWJ0B MeTasi/IoB, HEMETA//I0B U
aM(OTEPHbIX 3/1IEMEHTOB;
HeopraHM4eckKmnx K1cnor,
OCHOBaHWiA 1 am(pOTepHbIX
rMAPOKCUA0B, HEOPraHNYeCcKnx
COMel, XapakTepusyLwmx nx
CBOWCTBA M CNOCO6bLI NONYYEHWS.
3. MpakTKo-OpneHTUPOBaHHbIE
TeopeTUYeCcKune 3alaHns Ha
CBOWCTBa M NONyYeHune
HeopraHM4yeckux BeLLecTB

1 MNMpaKTUKO-OPUEHTNPOBAHHbIE
3a[laH1A Mo COCTaB/EHUNIO
XMUMUYECKUX peakLnii ¢ yyacTuem
HeopraHMYecKnx BeLLEeCTB,
NCNOJIb3yeMbIX AN UX
naeHTUUKaLnu.
2.JlabopartopHas paboTa:
"VipeHTuhnkayma
HeopraHn4yeckmx BellecTs”

KoHTponbHasa pabota
«CTpoOeHMe 1 cBONCTBA
OpraHNYecKunx BeLLecTB»
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OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

THnbl OLIEHOYHBIX
MepOonpHsSTHH

4.1

OK 01

Knaccuduxanms,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHHYeCKUX BEIIECTB

Knaccuduumpoarp
OpraHHUYEeCcKHe BEIIECTBA B
COOTBETCTBHH C UX
CTpOeHHEM

1. 3agaHus HAa COCTaBICHUE
HA3BaHUN OPraHUYECKUX
COEAMHEHUH MO TPUBUAJIBHOM WIIN
MEKAYHApOAHOU
CHUCTEMaTHYECKOW HOMEHKJIATYype.
2. 3ajaHus Ha COCTaBJICHUE
TMOJTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (opmy.t
OpPraHUYECKHUX BEIICCTB
OTJIEJIbHBIX KJIacCOB.

3. 3agaun Ha oNIpeACIICHHUE
npocrenmien GopMyIsI
OpPraHUYECKOIN MOJIEKYJIbL, HCXONS
U3 BJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OPraHUYECKUX
COeIMHEHUN

VY craHaBauBaTh
3aBHUCHUMOCTD (PU3UKO-
XUMHUYECKUX CBONCTB
OpPraHNYeCKUX BEIIEeCTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cocTaBIeHUE
YPaBHEHHUN XUMHUYECKHUX PEaKLUK
C Y4aCTHEM OPTaHHYECKUX
BEILECTB HA OCHOBAHUH UX
COCTaBa U CTPOCHHSL.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUM XUMHUYECKUX PEAKLUM,
WJUTIOCTPUPYIOLIUX XUMHUECKUE
CBOICTBa C Y4€TOM MEXaHU3MOB
MPOTEKAHUA JAHHBIX PEAKLUN U
TE€HETUYECKOM CBA3U
OPraHUYECKHUX BEILIECTB Pa3HbIX
KJIACCOB.

3. PacueTrHbl€e 3aaa4u 110
YPaBHECHHSIM PEAKLUil C yHaCTUEM
OPraHUYECKHUX BEILECTB.

4. JlaboparopHas paboTa
“IIpeBpareHus OpraHu4YEeCKUX
BEIIECTB NPH HarpeBaHuM"
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OK 01
OK 02
OK 04
IIK5

HUnentudukauys
OpPraHMYECKHX BELIECTB,
UX 3HaUEHHE U
NpUMeHeHHe B OBITOBOM
U IPOU3BOACTBEHHON
NeATeIbHOCTH 4eJIOBEKa

Hccnenosath
Ka4e€CTBCHHBIC PEAKLINKU
OpraHUYECKUX
COEIUHEHUN OTAENbHBIX
KJIaCCOB

1.1IpakTUKO-OpHUEHTHPOBAHHbIE
3aJaHUS 110 COCTABJICHUIO
XHUMHUYECKUX PEAKLUl C yHaCTHEM
OpPraHUYECKUX BELIECTB, B T.U.
UCTIONTb3yEeMBIX JJI1 UX
uaeHTUUKAIIK B OBITY U
MIPOMBILIIEHHOCTH.

2 JlaGopatopnas pabora:
“Unenrudukarys OpraHu4eCcKux
COCAMHEHUHN OTAEIIbHBIX KJIACCOB™
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Ne OK/MK

5

5 OKO01
OK 02

6

6.1 OK 01
OK 02
MK5

Mogynb/Pa3gen/Tema

Paszgen 5.
KnHetnyeckue u
TepMoANHaMUYeCcKmne
3aKOHOMEPHOCTH
npoTeKaHus
XUMUYECKUNX peaKLnii

CKOpOCTb XMMNYECKUX
peakunin. Xnmmyeckoe
paBHOBecHe

Pasgen 6. PacTBopbl

lMoHATMeE 0 pacTBOpax

Pe3synbTaT 06yuyeHuns

XapaKTepu3oBaTb
BNIMSIHUE Pa3/IUYHbIX
(hakKTopoB Ha
paBHOBeCMe N CKOPOCTb
XUMUNYECKUX peaKLuunii

XapakTtepusosaTtb
B/IMAHUE KOHLLeHTpaumum
pearnpyroLmnx BeLLecTs U

TemnepaTypbl Ha CKOPOCTb

XUMUYECKMX peakuuni
XapakTtepusosaTtb
BNVAHNE U3MEHEHNS
KOHLleHTpaLuun BeLecTs,
peakuuu cpefbl 1
TemnepaTypbl Ha
CMeLLeHre XUMUYECKOr0
paBHOBECUS

WNccnepgoBaThb
NCTUHHbIEPAcTBOpPbI C
3aflaHHbIMN
XapakKTepucTnkamm

Pa3znnuyatb UCTUHHbIE
pacTBOPbI

Twunnbl OLEHOYHbIX
MEepPOnNpUATUIA

MpaKTMKO-OpUeHT! (hoBaH Hble
TeopeTUYecKue 3afjaHnsa Ha
aHanm3 akTopoBs, BAMAIOLLINX Ha
M3MEHEHME CKOPOCTU XMMUYECKO
peakunu. MNMpakTunke-
OPVEHTUPOBaHHbIE 3aflaHNs Ha
npuMeHeHve npuHuuna Je-
LaTenbe Ang HaxoXaeHus
HanpaBs/ieHNs CMeLLeHNs
paBHOBECUS XMMUYECKOW peakuum
1 aHann3 (hakTopoB, BAMSAOLUX
Ha CMeLLeHne XMMMNYECKOro
paBHOBeCUSA

1 3agayuun Ha NpPUroToB/eHNKe
pacTBOPOB.

2. NpaKTUKO-OpPUEHTUPOBAHHbIE
pacyeTHble 3aJaHNA Ha
LOVCIMEPCHbIE CUCTEMBI,
ncnonb3yemble B 6bITOBOI 1
NPOV3BOACTBEHHOW AeATeNbHOCTH
yenoseka

Il TpoteccnoHanbHO-0pUEHTUPOBAHHOE CoflepXKaHne (cogep>KaHne NPUKIagHOro Mogyns)

7

OK 01
OK 02
OK 04

Pasgen 7.

Xnmus B 6bITY U
NPOn3BOACTBEHHOM
0esATeNIbHOCTH
yesioBeKa

Xunmua B 6bITY U
NPOW3BOACTBEHHOM

NEATENbHOCTWN YENOBEKaA

OueHnBaTb NocnefcTBUA 3awmTa Kelica (C y4eToMm

ObITOBOM U
NPOn3BOACTBEHHON

0eATeNnbHOCTU YesioBEKa

C No3nunii
3KO/I0TNYECKON
6e3onacHocTun

OueHnBaTb NOCNeACTBUS
ObITOBON 1
NPOU3BOLCTBEHHOW

byayuleri npodeccMoHanbHoOM
[eATeNbHOCTN)

Keiic
B03MOXHble TEMbI KeCoB:
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Tunbl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pazaen/Tema PesyabTaT 00yueHus .
MepONPHSITHH
OK 07 IeATeNIbHOCTY venoBeka ¢ |1. Ilorennienne knumara u
T1KS5 MTO3UINI SKOJIOTHYECKOH |BBICBOOOKIEHHUE Fa30BBIX
fesomacHoCTH THAPATOB CO JIHA OKEaHa.
2. byaymue Matepuanisl 1151 aBUa-
MAIIIMHO- U TPUOOPOCTPOCHUS.
3. HoBble MaTepuansl st
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
pPacTUTENbHBIX IpenapaToB
5. JUCT BHECEHUA U3MEHEHUU
Ne Howmep u mara Jata ©.N.0. mna, TNomuce Howmep u nara
pacTiopsITUTEIHOTO BHCCECHHUA OTBETCTBCHHOTO 32 PacTiOpSIUTENEHOTO
JOKYMCHTA O BHCCCHHUH M3MCHCHHH H3MCHCHHC AOKYMCHTA O
H3MCHEHHH TIPHHATHH H3MCHCHHH
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