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1. OBLUAA XAPAKTEPUCTUKA PAEOYEWN MPOIrPAMMBbI
YYEBHOI O NMPEAMETA

1.1. MecTo y4ebHOro npeameTa B CTPYKTYpe OCHOBHOW MPOoecCnoHasIbHOM
obpasoBaTesibHO NporpamMmebl

YuebHblin  npeagmeT  «XuMus»  ABNSIETCA  00s3aTeNlbHON  YacTbio
00LLle06pa3oBaTe/IbHOr0  LMKAa OCHOBHOM NPOMECCMOHa/IbHON 06pa3oBaTe/IbHON
nporpaMmMbl - MporpaMMbl  MOAFOTOBKW  CMEeLWasIMCTOB CpefHEro 3BeHa Mo
cneymanbHocTn 38.02.01 DKOHOMMKA M ByXranTepckuia yyeT (Mo oTpacnisam)

1.2. Llenn n nnaHnpyemble pe3ynbTaTbl OCBOEHUS y4eOHOro npeameTta

1.2.1 Llenn ocBOeHUsI y4ebHOro npeameTta

CofepXaHve nporpamMmbl  06L,e06pa3oBaTe/lbHOrO  npeaMeta  «XUMUA»
HanpaB/eHo Ha AOCTUXKEHWE CeAYHOLNX LieNeil:

- (hopMMpoBaHME  CUCTEMbl  XMMMWYECKMX  3HAHWA  KaK  BaXXHeuLlew
COCTaB/IAOLLLEN eCTECTBEHHO-HAYYHON KapTUHbI Mupa, B OCHOBE KOTOPOW nexar
K/lOYeBble MOHATUSA, (DyHOAMeHTa/lbHble 3aKOHbl U TEOPUN XMMUKM, OCBOEHME A3blKa
HayKn,  YCBOEHME W  TMOHMMaHWe  CYLUHOCTU  [AOCTYMHbIX  0006LLEHNIA
MWPOBO33PEHYECKOr0 XapaKTepa, O3HaKOM/IEHME C WUCTOpUein WX pa3BUTUS W
CTaHOB/EHWS;

- (hopmupoBaHMe N pa3BUTWE NPEACTaBNEHUA O Hay4YHbIX MeTofdax MO3HaHMUS
BELLECTB M XMMMUYECKMX peakuuil, HeobXoAMUMbIX [N NPUOBPeTeHUs YMeHWN
OPWMEHTMPOBATLCS B MUPE BELLECTB U XUMWYECKUX SBNEHWIA, MMEILWMX MeCTO B
NpUpPOAE, B NPaKTUYECKOW M NOBCEAHEBHOM XN3HU;

- pa3BMTUE YMEHWNIA N CNOCOBOB AeATENIbHOCTM, CBA3AHHbLIX C HabMOAEHUEM Y
0ObACHEHVEM XUMWYECKOro 3KCMepuMeHTa, CO6MA4eHNeM npasua  6e30MacHoro
obpalLleHns ¢ BeLLlecTBaMMU.



1.2.2 TlnaHnpyemble pe3ynbTaTbl OCBOEHUA YUYeOHOIro npegmeTa
Oco60e 3HaveHne yyebHbIin NpegMeT UMeET NP (hopMUPOBaHUM U Pa3BUTUKN 0OLLMX 1 NPOGECCUOHASTbHBIX KOMMETEHLMN,
a TaKXkKe COOTBETCTBYIOLMX UM pe3ynbTataM 06y4veHuns cornacHo ®rocC COO.

KomneTteHunun (OK, MNMK)

OK 01. BebibupaTb croco6sl
peLLeHns 3agau
npogeccrMoHanbHOW

DEeATENbHOCTN NPUMEHUTENBHO K
pa3nnyHbIM KOHTEKCTam

MnaHnpyemble pe3ynbTaTbl 06yYeHUn

Ob6uwune
NP23 - rotoBHOCTb K TpyAdy, OCO3HaHWe LEHHOCTH
MacTepcTBa, TPyLoNtobue;
NIP24 - TOTOBHOCTb K aKTMBHON [eATeNbHOCTM
TEXHONOMMYECKO W COUManbHOM Hanpas/ieHHOCTH,

CMOCOOHOCTb  MHMUMMPOBATb,  NJAHMPOBaTb U
CamMOCTOATE/IbHO BbIMOSHATL TaKyHo AeATeNbHOCTb;
NP25 - wnHTepec K  pa3nu4yHbIM  cdiepam
NPoheccMoHaIbHOM AeATeNbHOCTH,

MP1 - camoCTOATeNlbHO  (POpPMYyNMpoBaTb U
aKTyanmsuposatb  npobsremy, paccmatpuBarb — ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIA MPU3HAK UK

OCHOBaHVS [ONA  CpaBHEHWd, Kriaccugukauum wu
06006LLEHNS;
MP3 - onpefenatb Uenn AeATeNbHOCTM, 3afasaTtb

napameTpbl U KPUTEPUUN NX LOCTUXKEHUS,
MP4 - BbISIBNATL 3aKOHOMEPHOCTU U NPOTUBOPEYMNS B
paccmaTpuBaemblX ABNEHUSX;

MP5 - BHOCUTb KOPPeKTMBbl B [AeATENbHOCTb,
OLIeHMBaTbL  COOTBETCTBME  Pes3yNbTaToB  Lenam,
OLeHMBaTb PUCKM NOCNEACTBUI AeATeNbHOCTY;
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OucunnnuHapHsble

MP6 1- chopmmnpoBaTb NPEACTABNEHUS: O XMMUYECKON
COCTaB/AOLLEN eCTeCTBEHHOHAYYHON KapTWUHbI MUpa,
PO XUMUU B MO3HAHUW SIBNEHWA MPUPOAbl, B
(hOPMUPOBAHNUM MbILLNEHUS U KY/bTYPbl IMYHOCTK, €e
(hYHKUMOHAIbHON rpaMOTHOCTW, HeobXoaumon Ans
PEeLUeHNs MpPaKTUYeCKUX 3aga4y W 3KONOrMYecKm
060CHOBaHHOIO0 OTHOLLEHNA K CBOEMY 3[0POBbI U
NPUPOAHON Cpese;

MP6 2 - BNageTb CUCTEMOW XUMUYECKUX 3HAHWUNA,
KOTOpas BK/IKOYaeT: OCHOBOMO/aratowmne MoHATUSA
(XMMUYeCKMIn 3N1eMeHT, aToM, 3/1eKTPOHHas 060104Ka
atoma, S-, p-, d-3N1eKTPOHHbIE OpbUTasM aTOMOB, WOH,
MOJIeKyNla, BaIeHTHOCTb, 3/1eKTPOOTPULLATENBHOCTD,
CTeneHb  OKWUCMIEHWA, XMMUYecKad CBSi3b, MOJIb,
MOMISiPHas Macca, MOJISPHbIA  06beM, YrepOAHbIN
CKeneT, (hyHKUMOHaNbHasA rpynna, pagukan, n3oMepus,

M30Mepbl,  TOMOJIOTMYECKUIA  psig,  FOMOMOry,
YrNeBoJopOAbl,  KUCMOPOA- W a30TcoaepyKallye
COeAMHEHNS, BUONOTMYECKN  aKTVBHblE  BELLECTBa
(yrnesodbl, Xupbl, 6enku), MOHOMep, MOMUMep,
CTPYKTYpHOE 3BEHO, BbICOKOMO/EKY/ISIPHbIE



MP6 - pasBuBaTb KpeaTMBHOE MbIL/IEHNE MPU
PELLEHNM XXM3HEHHBIX MPo6em

MP7 - BnageTb HaBblKamy y4e6HO-1CCNe0BaTENbCKOM
N NPOEKTHOW [esTeNbHOCTWN, HaBblKaMW pa3peLLeHust
npo6nem;

MP12 - BbIABNATb NPUYUHHO-C/EACTBEHHbIE CBA3U U
aKTyanM3nposatb 3afayy, BbiABUTaTb TUNOTE3Y ee
PeLUeHns, HaxoanTb aprymMeHTbl ANA [0Ka3aTe/bCTBa
CBOMX YTBEPXAEHWW, 3afaBaTb MapameTpbl U
KpUTEPUN peLLEHNS;

MP13 - aHanM3MpoBaTb NONYyYeHHbIE B XOA€ PeLLeHns
3afjauM pesynbTarbl, KPUTUYECKM OLEeHMBATL WX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX
YCNOBUSAX;

MP17 - ymeTb NepeHOCUTb 3HaHWA B MNO3HaBaTe/IbHYHO
N NPaKTUYECKYIO 061aCTV XU3HEAEATENbHOCTY,

MP18 - ymeTb WHTErpmpoBaTb 3HaHUA W3 pPasHbIX
npeaMeTHbIX 06/1acTen;

MP19 - BbigBUraTb HOBble UAew,
OpUTrNHasbHbIe NOAX0Ab! N PeLIeHS;
MP20 - cTaBuTb Npobnembl 1 3a4ayun, AONycKaroLwme
a/IbTepPHATUBHbIE PeLIeHMS;

npegnarathb

COEAVMHEHNS,  KPUCTaN/IMYecKas  peweTka,  TWMbl
XUMUYECKUX peakuuit (oKucnUTenbHo-
BOCCTAaHOBUTE/bHbIE, 3K30- W  3HAOTEPMUYECKME,

peakuMn WOHHOTO 0OMeHa), PacTBOp, 3/EKTPOSUTLI,
He3NeKTPONNUTLI,  3MIEKTPONIUTUYECKAs — AMccoumaums,
OKMC/INTENb, BOCCTAHOBUTENb, CKOPOCTb XMMWUYECKOM
peakumn, XMMUYEeCKoe paBHOBECUE), TEOPUM U 3aKOHbI
(Teopna  XMMWYECKOr0  CTPOEHWA  OpraHuyecKux
BewlectB A.M. byTnepoBa, Teopus 3M1EeKTPOIUTUYECKON
auccoumaumu, nepuoNYecKuii 3aKOH an.
MeHpeneesa, 3aKO0H COXpaHeHuns Macchl),
3aKOHOMEPHOCTK,  CUMBOJIMYECKUA  SA3bIK  XUMUMU,
(haKTOMOrMYecKne CBefeHUs O CBOWCTBax, COCTaBe,
nosly4yeHnn 1 6e30MacHOM MCMO/b30BAHUW BAXKHEMLLINX
HeopraHNMYecKnx M OpraHMYecKMx BELLECTB B ObITY ©
MPaKTUYECKON AeATeNIbHOCTM Ye/IOBEKa;

MP6 3 - yMeTb BbISIB/IATL XapaKTepHble NPU3HaKW U
B3aVIMOCBSI3b  M3YYEHHbIX  MOHATUN,  MPUMEHATb
COOTBETCTBYHOLLME MOHATUA NPU ONUCAHUN CTPOEHMUSA U
CBOWCTB HeOopraHM4ecKnx 1 OpraHM4ecknx BeLLeCTB U
NX NPeBpaLLEeHWiA; BbIABNATL B3aMMOCBSA3b XMMUYECKMX
3HaHWM C MOHATUAMW W NpPeACTaBNeHUAMU  ApYTnX
eCTeCTBEHHOHAYUHbIX MPeMETOB;

MP6 4 - yMeTb WCMOMb30BaTb HaUMEHOBaHWUS
XUMUYECKNX COEAMHEHWUIA MEXAYHapoAHOro Cok3a
TEOpPeTUYECKON U NPUKNASHOW XUMUN U TPUBMATIbHbIE
Ha3BaHNA BaXXHEWLUWX BELUECTB (3TW/EH, aueTWu/IeH,
rLepuH, deHosn, gopmanbaern, YKCycHas KMUCnoTa,



FMUUMH, YrapHblil ra3, YrMeKUCnblid ras, aMMmuak,
ralleHas U3BecTb, HeralleHas 13BecTb, NMUTbEBasA coaa u
ApYyrunx), CcoCTaBnsaTb (HOPMy/ibl HEOPraHUYecKux |
OpraHMYyecKMX BELLECTB, YPaBHEHMS  XUMUYECKMX
peakumin, OOBACHATb WX CMbICA;  MOATBEPXAATb
XapakTepHble ~ XMMWYeCKMe  CBOWCTBA  BeLLeECTB
COOTBETCTBYIOLLMMM  IKCNEepUMeHTaMn 1 3anucamu
YPaBHEHUIA XUMUYECKNX peaKLinii;

MP6 5 - yMmeTb YycTaHaB/MBaTb MPUHAANEXKHOCTb
N3yYeHHbIX HEOPraHNYeCKNX N OPraHNYecKnX BELLECTB
K OnpefeneHHbIM Kfaccam W rpynnaM COeAVHEHWUN,
XapaKTepn3oBaTb MX COCTaB WM BaXXHeiWluuMe CBOMCTBa,;
onpeLenaTb BUAbl XUMUYECKUX CBA3el (KoBaleHTHas,
MOHHas,  MeTal/IMYeckass,  BOAOPOAHas),  TuUMbl
KpUCTaININYeCKmX peLLeToK BELLIECTB;
KaccmuumpoBaTb XMMUYECKME peakLmu;

MP6 7 - yMeTb MPOBOAWTL PacyeTbl MO XUMUYECKUM
(hopMynaM M ypaBHEHUAM XUMWUYECKUX peakLuin C
1CNOJb30BaHNEM (hr3nyeckmx BE/INYWH,
XapaKTepu3yroLmX BewlecTBa C  KOMIMYECTBEHHOW
CTOPOHbI:  Maccbl, 06bemMa (HOpMasibHble YC/IOBUS)
rasos, KOMMYecTBa  BeLLeCTBa,; 1CNosb30BaTh
CUCTEMHblE  XUMWYECKMe 3HaHuUs N8 NPUHATUA
PELIEHNA B KOHKPETHBIX >KU3HEHHbIX CUTyaumsix,
CBA3aHHbIX C BELLLECTBAMU U UX NPUMEHEHVEM

MP6 8 - cthopMMPOBaHHOCTL YMEHWUIA M1aHNPOBAThL U
BbINOHATD XMMUYECKUIA 3KCNEPUMEHT (NpeBpaLleHus
OpraHMYecKMX BeLLeCTB MPU HarpeBaHuM, MNosyyveHue



OK 02. Vicnonb3oBatb
COBPEMEHHbIE CpeacTBa MOMCKa,
aHam3a  U” NHTepnpeTauum
NH(opMaLnn n
NH(OPMaLMOHHbIE  TEXHOOMNN
ans BbINO/IHEHUSA 3afau
npodeccroHabHOM
[leATeNbHOCTH

NP32 - copMMPOBAHHOCTb  MUPOBO33PEHMUS,
COOTBETCTBYIOLLEr0 COBPEeMEeHHOMY YPOBHIO Pa3BUTUSA
Haykun 1 OOLLECTBEHHOW MPaKTUKKW, OCHOBaHHOIO Ha
auanore KynbTyp, CrMOCOOCTBYHOLLEr0 OCO3HaHUIO
CBOEro MecTa B MNoANKYNbTYPHOM MUpE;

JIP33 - cOBepleHCTBOBaHME  A3bIKOBOW W
4nTaTeNbCKOWA KYNbTypbl KaK cpeacTBa
B3aVMOLENCTBUA MEXAY NOAbMWN Y NO3HAHWUSA MUPa;
J1IP34 - 0CO3HaHWe LEHHOCTU Hay4YHOW AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb MPOEKTHY0 n
nccnepoBaTenbCKy AeATeNbHOCTL MHANBUAYANLHO U
B rpynne;

MP21 - BnafileTb HaBblKaMy MOSy4YeHUss NH(opMaLmn
M3 WCTOYHWKOB pasHbIX TUMOB, CaMOCTOATE/ILHO
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3TWNEHA W U3y4YeHMe ero CBOWCTB, Ka4eCTBEHHble
peakuun Ha anbaernipl, Kpaxmas, YKCYCHYH KUCMOTY;
JeHaTypaumns 6enkoB  NpU  HarpeBaHWM, LBETHbIE
peakummn 6enKoB; NPOBOANTL peakLMn MOHHOIro 06MeHa,
onpefensaTb Cpefy BOAHbIX PacTBOPOB, Ka4yeCTBEHHbIE
peakuun Ha cynbaT-, KapboHaT- 1 XNopUA-aHUOHbI, Ha
KaTMOH aMMOHUS; peLlaTb 3KCrneprMeHTa/IbHble 3a4adu
no temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUM
C NpasunnaMm TeXHMKN 6e30MnacHOCTY NpK obpaLLeHnn ¢
BewecTteaMn M n1abopatopHbIM - 060PYA0BAHUEM;
NpeaCcTaBNATb Pe3ybTaTbl XMMUYECKOr0 3KCNepUMeHTa
B (hopMe 3anucy  ypaBHEHWA COOTBETCTBYHOLMX
peakumin n QopMynnpoBaTb BbIBOAbl Ha OCHOBE 3TUX
pe3ynbTaTos,;

MP6 6 - BnafeHWe OCHOBHbLIMW METOAaMM Hay4YHOro
MO3HaHMS  BEWECTB W XUMWYECKUX  ABNEHWI
(HabnopeHve, N3MepeHue, 9KCMEPUMEHT,
MOJe/IMPOBaHue);

MP6 7 - copMMPOBAHHOCTb YMEHWIA MPOBOANTH
pacyeTbl MO0 XUMWYECKUM (OpMYy/iaM N ypaBHEHUAM
XUMUYECKMNX peakuuid € UCNob30BaHMEM (PU3NYECKMX
BEJIMYMH, XapaKTepu3yroLLmx BelllecTBa c
KO/IMYECTBEHHOM CTOPOHBbI: Maccbl, obbema
(HopMasibHbIe YCI0BUA) rasoB, KOMYECTBA BeLLEeCTBa;
NCMO0/b30BaTh CUCTEMHbIE XMMWYECKWe 3HaHuA [AnA

NPUHATHUA peLLIEHI/II\/'I B KOHKPETHbLIX >XWU3HEHHbIX
CUTyaymnax, cCBA3aHHbIX C BewectBaMn UM UX
MNPUMEHEHUNEM,



OK 04. Sh(heKTNBHO
B3aMMO/eNCcTBOBaTbL U paboTaTtb B
KONNEeKTNBE Y KOMaHze

OCYLLIeCTBNATL MOWUCK, aHaiu3, CUCTEMATU3AUNID W
NHTEprpeTauuio MHMOPMALMN PasINYHbIX BULOB U
(hopMm MpeLCTaBNeHNS;

MP22 - co3gaBaTb TEKCTbl B pas3/iMyHbIX (hopMaTax C
YYETOM  Has3HayeHWs MHGopmMauunm ©  LeneBou
ayautopun,  BbIGUpas  ONTUMasbHYyKO  hopmy
NpeACTaBNeEHNS U BU3yannsauuu,

MP23 - oueHMBaTb AOCTOBEPHOCTb, NIETMTUMHOCTb
NHopMaLun, ee  COOTBETCTBME  MpPaBOBbIM U
MOpPa/IbHO-3TUYECKM HOPMaM;

MP24 - ncnonb3oBaTb CpPeAcTBa MHHMOPMALMOHHBIX U
KOMMYHWUKaUMOHHbIX ~ TEXHONOTMA B peLleHunu
KOFHUTUBHBIX, KOMMYHUKaTUBHbIX 7
OpraHu3aunoHHbIX 3a4a4y ¢ cobnoaeHem TpeboBaHWiA
3PrOHOMMUKM, TEXHUKW  6e30MacHOCTW, TUTUEHb,
pecypcocoepeXkeHns, NpaBoOBbIX U 3TUYECKUX HOPM,
HOPM MHhOpPMaLMOHHOM 6e30MacHOCTY;

MP25 - BnafeTb HaBblKaMy pacno3HaBaHUA U 3anTbl
NHopMauun,  UHAOPMALIMOHHON  6e30MacHOCTU
JIMYHOCTK

JIP24 - TOTOBHOCTb K aKTUBHON [esTeNbHOCTU
TEXHONOMMYECKO W COLMabHOW Hanpas/eHHOCTY,
CMOCOOGHOCTb  MHWLMUPOBATb,  MNJaHMPOBaTb U
CaMOCTOATE/IbHO BbINOJHATL TaKYHO [eATeNIbHOCT;
JIP26 - roTOBHOCTb 1 CMOCOOGHOCTb K 06pa30BaHNio U
caMo06pa30BaHNI0 Ha NPOTSXKEHWUMN BCEW XKU3HMU;

MP6 8 - cthopMMPOBAHHOCTb YMEHWUIA NNaHMPOBaThb U
BbINOHATL XMMWUYECKNIA 3KCNEPUMEHT (rpeBpaLleHus
OpraHNYeckmx BELLECTB MNPV HarpesaHUW, MNoayyeHue
3TWNEHAa W MW3Y4YeHMe ero CBOMCTB, KayeCTBEHHble
peakLnn Ha anbaernibl, Kpaxmasi, YKCYCHYH KUC/IOTY;
feHaTypaums  6efIKoB MpW  HarpeBaHWW, LBETHbIE
peakLunmn 6e/1KoB; NPOBOANTL PeaKLN MOHHOIO 06MeHa,
onpefensatb cpedy BOAHbLIX PacTBOPOB, KayeCTBEHHbIe
peakummn Ha cynbgat-, KapboHaT- 1 X/10pnA-aHNOHbI, Ha
KaTMOH aMMOHUS; peLlaTb 3KCNepuMeHTa/IbHbIe 3a4a4n
no temam "MeTansibl" 1 "HemeTtanbl™) B COOTBETCTBUN
C NpaBnnamm TeXHWKM 6e30MacHOCTM Npu obpaLleHnmn ¢
BewlecTBaMy U 1abopaTopHbIM  060pYy[0BaHNEM,;
NpPeACTaBNATb pe3y/ibTaTbl XMMUYECKOr0 3KCNepuMeHTa
B (hopme 3anucy ypaBHEHWI COOTBETCTBYHOLLMX
peakuuin 1 (opMynnpoBaTh BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos,;

MP6 9 - chopMMPOBAHHOCTb YMEHWS aHanM3NpPoBaTb
XUMUYECKY0 WH(OpMaLMIO, MOyYaeMyto U3 pasHbIX
MCTOYHMKOB (CPeAcTB MaccoBOW WH(opmauuu, CeTb
WHTepHeT n gpyrue);

MP6 8 - cthopMMPOBAHHOCTL YMEHWUIA MNaHMPOBaTb Y
BbINOMHATL XUMUYECKUIA 3KCMepuUMeHT (MpeBpaLLeHms
OpraHuMyecKMx BELLECTB MpPW HarpesaHuW, MOSy4veHune
3TWNEHAa W W3Y4YeHWe €ero CBOWCTB, KayeCTBEHHblEe
peakuun Ha anbfernabl, Kpaxmas, YKCYCHYH KUCNOTY;
fleHatypaums 6enkoB MNpPWU  HarpeBaHWM, LBETHble
peakLmmn 6e/1IK0oB; MPOBOAUTL PeakLmMm MOHHOro 06MeHa,



OK 07. CopelicTBoBaTh
COXpaHeHMIo OKpY>KatoLLel
cpespl, pecypcochepexeHunto,
NPUMEHSATb 3HaHWA 06 N3MEHEHNN
KnnmaTa, NPVHLMNbI
OepeXxxnmBoro NpOV3BOACTRA,
3peKTMBHO  [eiCcTBOBaTb B

Upe3BblUaiiHbIX CUTyaLMsX

MP7 - BnaieTb HaBbIKamu y4ebHO-1cCneaoBaTeIbCKow
N NPOEKTHOWN [eATeNIbHOCTU, HaBblkaMy paspeLueHust
npo6snewm;

MP31 - noHMMatTb M WUCNOMbL30BaTb NpPenMyLLecTBa
KOMaHHOW 1 UHAMBUAYaNbHON paboThl;

MP32 - BbIGMpaTb TeMATUKY M METOAbl COBMECTHbIX
JeACTBUA  C  y4yeTOM  OOLMX  MHTEPecoB, MU
BO3MOXXHOCTEN KaXKA0ro YneHa KoneKTuBa;

MP33 - npMHUMaTb Lenn COBMECTHON AeATENbHOCTY,
OpraHv30BbIBaTb ¥ KOOPAMHUPOBATL AENCTBUSA MO ee
LOCTUKEHNIO: COCTaBNATb nnaH [eCTBUA,
pacrnpegenstb poaM C YY4eTOM MHEHWIn Yy4aCTHUKOB
06CcyxaTb pe3ynbTaTbl COBMECTHOM paboThl;

MP37 - ocyLlecTBNATL MO3UTUBHOE CTpaTernyeckoe
NnoBefleHNne B pPas3/INyHbIX CUTyaumax, MPOABNATb
TBOPYECTBO M BOOOPaXKeHWe, O6bITb MHULMATUBHBIM
MP55 - npuHMMaTb MOTMBbLI W aprymeHTbl APYrux
NtofeNn Npy aHamn3e pesynbTaToB AeATeNbHOCTH;
MP56 - npu3HaBaTb CBOe MpaBO W MpaBO ApPYrunx
NHOAEN Ha OLLMOKN

ne27 - ChopMMPOBAHHOCTb 3KO/IOTMYECKOM
KynbTypbl,  MOHWUMaHWe  B/UAHWUA  COLMA/IbHO-
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSIHME NPUPOLHOM
N coumnanbHOM cpefbl, OCO3HaHMe rn06anbHOro
XapakTepa 3K0/10rmyeckux npobem;

P28 - nnaHMpoBaHWe N OCYLLECTB/IEHNE [eNCTBUI B
OKpyXaloLlel cpefle Ha OCHOBE 3HaHWA Lenen
YCTOMYMBOrO Pa3BMTUNA Ye/IOBEYECTBA;
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onpefensTs cpefy BOAHbLIX PacTBOPOB, KayeCTBEHHbIE
peakuumn Ha cynbdaT-, KapoboHaT- 1 XI0pUL-aHUOHbI, Ha
KaTMOH aMMOHWS; peLlaTb 3KCNeprMeHTa/IbHble 3a4ayn
no temam "MeTansibl" 1 "Hemetanbl") B COOTBETCTBUM
C npasniaMmn TeEXHNKK 6e30nacHOCTY Npu 0bpaLleHnm ¢
Bewlecteamn M 1labopatopHbIM  060PYAOBaHMEM;
NpeLCTaBNATb Pe3y/bTaTbl XMUMUYECKOro IKCrepumMeHTa
B (hopMe 3anuMcu ypaBHEHW COOTBETCTBYHOLLMX
peakuuin 1 opMynMpoBaTb BbIBOAbl Ha OCHOBE 3TUX
pe3y/bTaTos;

MP6 1 - cchopMupoBaTb NPEACTABEHNS: O XUMNYECKOW
COCTaB/IAOLLEA eCTECTBEHHOHAYYHOW KapTUHbI MUpa,
PO XMMWM B TMO3HaHWUM SBMEHWIA NPUPOAbLI, B
(hOPMUPOBaHNM MbILLNEHUS WU KYNbTYPbl IMYHOCTK, €e
(hYHKUMOHAbHOW  FPamMOTHOCTK, HeobXoAMMOW  Ans
PeleHNs MpPaKTUYECKMX 33fa4 W 3KOMOrMYecKm
060CHOBAHHOIO OTHOLLEHWUA K CBOEMY 3[0POBb0 U
NPUPOLHON Cpese;



MK 1.5. OcyLecTBNATb TeKyLLYHO
rpynnmpoBKy 7 NUTOroBOE
0606L1eHNne (hakToB
X03SNCTBEHHOMN AeATEeNIbHOCTY

JIP29 - aKTMBHOE HenpusiTue AEACTBUIA, NPUHOCALLNX
BpeL OKpY>KaroLLen cpefe;

JIP30 - ymeHMe nporHo3vpoBaTb He6M1aronpusiTHbIE
3KO/IOrMYecKne  MOCMeACTBMA  MpeanpUHUMAaEMbIX
[leNCTBUIA, NpefoTBpaLLaTh KX;
NP31 - pacwupeHue  onbiTa
9KONOrMYeCKOi HanpaBieHHOCTH;
MP5 - BHOCUTb KOPPeKTMBbI B AeATeNbHOCTb,
OLleHMBaTb  COOTBETCTBME  pe3y/NbTaToB  LiensaMm,
OLeHMBaTb PUCKWN NOCNEACTBUN AeSATENbHOCTY;

MP7 - BnafieTb HaBblKaMu y4eBHO-1CCnea0BaTebCKOW
N NPOEKTHOW AeATeNlbHOCTW, HaBblKaMW paspeLleHus
npo6nem;

MP48 - ymeTb OLEHMBATb PUCKM U CBOEBPEMEHHO
NMPUHUMATb PeLLEHNS MO UX CHUXXKEHUIO

NP32 - cdopmnpoBaHHOCTb  MUPOBO33PEHWS,
COOTBETCTBYHOLLEro COBPeMEeHHOMY YPOBHIO pa3BUTUSA
HayKn 1 OOLLLEeCTBEHHON MPaKTUKW, OCHOBAHHOIO Ha
Ananore KynbTyp, CrMocOOCTBYHOLWEr0 0CO3HaHWIO
CBOEro Mecta B MNOMNKY/NLTYPHOM MUPE;

JIP34 - 0cO3HaHWE LIEHHOCTN Hay4HOW AeSTeNIbHOCTH,

[eATeNbHOCTM

rOTOBHOCTb OCYLLECTB/IATD MPOEKTHYO n
NCCnefoBaTesibCKyo AeATeIbHOCTb UHANBUAYATBHO U
B rpynne;

MP1 -  camocToaTeflbHO  (hopMynupoBaTb W
aKTyanm3upoBaTb  MpobsemMy, paccmaTpuBaTb — ee
BCECTOPOHHE;
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MP6 10 - cdopmMMpoBaHHOCTb YMeEHWIn Ccobt0AaTH
npasun/ia 3KONOrMYeCKH LLe1ecoobpasHoro NoBefeHns B
ObITY W TPYAOBOW AeATeNIbHOCTU B LENAX COXpaHeHus
CBOEro 340p0BbS U OKPYXXatoLLein NpUpOAHOW cpeabl;
YyunTbiBaTb  OMACHOCTb  BO3AENCTBUA  HA  KUBblE
OpraHv3Mbl OnpefeneHHbIX BELLECTB, NOHUMAsA CMbIC/
nokasartens npegenbHoM AONYCTUMOW KOHLEHTpaLuK;

MP63 - yMeTb BbISBMATL XapaKTepHble MNPU3HAKKW U
B3aMMOCBA3b  M3YYEHHbIX  MOHATWUIA,  NPUMEHATb
COOTBETCTBYIOLLME NMOHATUA NPU ONUCAHUN CTPOEHUA 1
CBOWMCTB HEOPraHWYeCKMX U OpraHNYecKuX BeLecTB M
NX NpeBpaLleHWid; BbIABNATL B3aMMOCBA3b XMMUYECKNX
3HAHWM C MOHATUAMM W NPeACTaBNEHUAMMU [LPYTrunx
eCTeCTBeHHOHaY4HbIX NPeAMETOB;

MP64 - ymeTb  MCMNONb30BaTb  HaMMEHOBaHMUA
XUMUYECKUX COEAMHEHUIA MEXAYHapO4HOro Cok3a
TEOPETUYECKOA M NPUKNAAHON XUMUM U TPUBUA/IbHbIE
Ha3BaHUA BaXKHEMLUMX BELUECTB (3TWNEH, aueTWUseH,
rNULEPUH, (eHon, opmManbaerns, YKCycHas KucoTa,
[MIWUMH, YrapHblil ra3, Yrnekuc/bld ras, ammuak,



MP2 - ycTaHaBNMBaTb CYLUIECTBEHHBIA NPU3HAK WK

OCHOBaHVS NS CpaBHEHWs, Knaccupukaumm
0606LLeHNS;
MP3 - onpegenatb Lenn [eAaTeNlbHOCTW, 3a4aBaTb

napameTpbl ¥ KpUTEPUN UX LOCTUXKEHUS,
MP5 - BHOCUTb KOPPEKTUBbI B [AeATe/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  Pes3yNbTaToB  LIENsm,
OLeHMBaTb PUCKM NOCNEACTBUN AeATeNbHOCTY;

MP7 - BNajeTb HaBbIKaMu y4yebHo-
1CCNefoBaTeIbCKOM M NPOEKTHOW  [eATe/IbHOCTH,
HaBblKaMK pa3speLLeHns npobnem;

MP12 - BbIfBNATL NPUYUHHO-CNIEACTBEHHbIE CBA3U Y
aKTyanusuMpoBsatb 3afadyy, BblABUraTb TUMNOTE3y ee
peLleHns, HaxoauTb aprymMeHTbl 418 LoKa3aTe/nbCTBa
CBOMX YTBEPXAEHWW, 3ajaBaTb MapaMeTpbl U
KpUTEepUN peLLeHns;

MP13 - aHanM3npoBaTb NOyYeHHbIE B XO4e peLLeHus
3aflaun  pesynbTaTbl, KPUTUYECKM OLEHMBaTbL WX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHNE B HOBbIX
YCNOBUSAX;

MP31 - noHMMaTb M MCMOMb30BaTh MPEMMYyLLEeCTBa
KOMaHAHON 1 UHAMBUAYaIbHOW PaboThbl;

MP32 - BblGupaTb TEMaTUKy M METOAbl COBMECTHbIX
[eNcTBUA €  Y4eTOM  OOLWMX  WHTEPECcoB, W
BO3MOXXHOCTEMN KaXK0ro Y/ieHa KOJNEKTUBA;

MP33 - npvHMMaTb LeNM COBMECTHOW AeATENIbHOCTH,
OpraHn30BbIBaTb U KOOPANHMPOBATb AENCTBUSA MO ee
LOCTUDKEHWIO: COCTaBNATb nnaH [eNCTBUNA,
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ralleHas W3BeCTb, HeraleHas 13BeCTb, NUTbEBAsA COAa U
ApYyrnx), cocTaBnATb (OPMy/ibl HEOPraHMYecKUx W

OpraHWYecKMx BeLLEeCTB, YPaBHEHWS  XUMUYECKMX
peakuuid, OOBACHATb WX CMbIC; MOATBEPXAATb
XapaKTepHble  XVMMWYECKMe  CBOICTBA  BeLUECTB

COOTBETCTBYIOLMMU  3IKCMEPUMEHTAMU U 3aNUCAMMN
YPaBHEHNI XUMUYECKNX PeaKLINiA;

MP65 - yMeTb YyCTaHaBNMBaTb MPUHAAJIEXKHOCTb
N3YYeHHbIX HEOPraHNYeCKMX 1 OpraHUYecKuX BeLLecTs
K onpefeneHHbIM Knaccam W rpynnam COeAVHEHUMN,
XapakTepu30BaTb WX COCTaB W BaXKHelLUMe CBOWCTBa;
onpeaenaTb BUAbl XMUMUYECKMX CBA3el (KOoBasleHTHas,
MOHHAas,  MeTa//InYeckasd,  BOAOPOLHasd),  TWMbl
KPUCT/IINYECKNX peLLIeToK BELLLeCTB;
Kfaccu@uLmMpoBaTh XMMNYECKNE peakLmu;

P66 - BnageHWe OCHOBHbLIMM METOAAMM HAy4yHOro
Mo3HaHWA  BEWEeCTB W XUMUYECKUX  SIBNEHWIA
(HabntofeHve, n3mMepeHue, 9KCNEepPUMEHT,
MOJEeNMpoBaHue);

MP67 - chOpMUPOBAHHOCTL YMEHWIA  MPOBOAUTL
pacyeTbl MO XMMWYECKUM (hopMyfiam U YpPaBHEHUAM
XUMUYECKUX peakuuid C UCNOMb30BaHWEM (IU3NYECKNX
BE/INYVH, XapaKTepusyrLLmnx BelllecTBa c
KONIMYeCTBEHHOW CTOPOHb!: Macchl, obbema
(HopMasibHbIe YC0BMA) ras3oB, KOMMYECTBA BeELLECTBa;
NCMO/b30BaTh CUCTEMHbIE XWMWUYECKMe 3HaHuA Ons
NPUHATUA  PELUEHNA B  KOHKPETHbIX  KU3HEHHbIX



pacrnpegensitb poaM € y4eTOM MHEHWIA Y4aCTHWKOB
06CcyXXaaTh pe3ynbTaTbl COBMECTHOM paboThl;

MP36 - KOOpAWHMPOBaTb W BbINOMHSATL PaboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOrO 7
KOMOMHMPOBAHHOTO B3aMMOECTBUS;

MP37 - ocywecTBnsATb MO3UTMBHOE CTpaTernyeckoe
NnoBefleHNe B pPa3IMYHbLIX CUTyauusax, NpPosABAATL
TBOPYECTBO M BOOOpaXKeHUe, ObITb MHALMATUBHBLIM
MP55 - nNpuHMMaTb MOTWUBBLI U aprymeHTbl ApYyrux
NIOJeN Npu aHann3e pe3ybTaToB AesTENbHOCTY;
MP56 - npusHaBaTb CBOe MpaBO W MNPaBO APYrux
NHOAEN Ha OLIMOKN
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CUTyaumusx, CBfA3aHHbIX C nx
NpUMeHeHNeM;

MP68 - chopMMPOBAHHOCTL YMEHWIA M1iaHMPOBaTL U
BbINOHATL XMMUYECKUIA 3KCMEepUMeEHT (npeBpaLleHuns
OpraHNYeckKmx BELLECTB MPW HarpesaHUK, NonyyeHue
3TWNeHa W UW3y4YeHUe €ero CBOWCTB, KayecCTBEHHbIe
peakumn Ha anbfernipl, Kpaxma, YKCYCHYH KUCMOTY;
JeHaTypaums 6enkoB nMpy  HarpeeBaHWW, LBETHble
peakL 1y 6efiKoB; NPOBOAUTL peakLyvi MIOHHOTO 06MeHa,
ornpefenstb Cpefy BOAHbIX PacTBOPOB, KaYeCTBEHHbIE
peakuuu Ha cynbgat-, KapboHaT- 1 X/I0PUL-aHNOHbI, Ha
KaTMOH aMMOHWS; peLlaTb SKCreprMeHTa bHble 3a4a4m
no temam "Metannbl" 1 "HemeTansibl") B COOTBETCTBUN
C NpaBunnamm TeEXHMKIM 6e30nacHOCTY NpU 0bpaLleHnm ¢
BewlectBaMy M flabopaTopHbIM  060PYA0BaHMEM;
MPeLCTaBNATb PesybTaTbl XMMUYECKOT0 3KCNepUMeHTa
B (hopme 3anucu YypaBHEHWA COOTBETCTBYHOLLMX
peakuuii U (opMynMpoBaTb BbIBOAbl HA OCHOBE 3TUX
pe3ynbTaTos,;

MP69 - cthopMMpPOBaHHOCTb YMEHUA aHaIn3nMpoBaTb
XVIMUYECKYIO WMHOPMALWIO, MONyYaeMyo U3 pasHbIX
MCTOYHMKOB (CPeACTB MacCOBOW MH(opMauun, ceTb

VIHTepHET un apyrue)

BewecreaMmn ”



2. CTPYKTYPA N COOEPXAHWE YYEBHOI' O NMPEOMETA

2.1. O6bem y4yebHOro npegmeTa 1 BUAbI y4ebHo paboThbl

Bug yuyebHoi paboThl O6bem B yacax
O6bem 06pas3oBaTeNbHOW NporpammMmbl y4ebHOro npegmeTa 70
Ob6na3aTenbHaa ayauTopHasa Harpyska: 70
TEOpPEeTUYECKNE 3aHATUA, 40
B T.4. B (hopme NpaKTUUECKON NoaroToBKM 4
NpaKTUYecKne 3aHATHA, 24
B T.4. B (DOpMe NPaKTUYeCKON NOAroTOBKM 6
nabopaTopHble 3aHATUS, 6

B T.4. B (hopMe MpPaKTUYECKOiA NOAroTOBKM —
CamocTodaTennbHas pa60Ta,
B T.4. B ()OpMe MpPaKT1YeCKOi NOAroTOBKM

VHavBMAyanbHbli NPoOeKT —

MpomexyTouyHasa aTTecTaumsa:
-ondepeHUMpPOBaHHbI/ 3a4eT 2
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2.2. TemaTWU4eCKMin NiaH n coepXkaHne yuyebHOro npegmeTa

HanmeHoBaHue
pasfesioB U TeMm

1

CopepxaHune yuebHOro matepmana n popMbl opraHmsayum
LeATeNbHOCTM oby4varuwmnxcs

Paspen 1. TeopeTUYeCKMe OCHOBbI XUMUU

Tema 1.1.
OCHOBHbIle
XUMUYECKne
MOHATUS U 3aKOHBbI,
CTPOEeHNe aTOMOB
XUMUYECKMX
3/1EMEHTOB

Tema 1.2.
Mepvoanyecknii
3aKOH U
lNepnognyeckasn
cucTema

TeopeTuyeckoe 3aHsATMe. ATOMHO-MOJIEKYNIAPHOE YUYEHME.
CoBpeMeHHass  Mofeflb  CTPOEHWA  aToMa.  JNIEeKTPOHHas
KOH(mrypaums atoma. Knaccuukaums XMMUYECKMX 3/1EMEHTOB
(s-, p-, d-anemeHTbl). BaneHTHble 3MEKTPOHbI. BaneHTHOCTb.
M30TOnbl, OCHOBHOE W BO3BY)XAEHHOE COCTOSHME aToMa,
rmépuan3aums aTOMHbIX opouTanei.

MpakTnuyeckoe 3aHaTne Nel. PelleHKne 3a4a4 Ha KOJIMYECTBEHHbIE
3aKOHbI B XUMUW.

PacyeTbl MO YpPaBHEHUAM XMMUYECKUX peakumin. Monb Kak
efMHMLA Ko/nnyecTBa BewlecTBa. MonsdpHad Macca. 3aKOHbl
COXpaHeHMs MacCbl M 3Hepruu. 3akoH Aoraapo. MonspHbIi
ob6bem rasoB. OTHOCMTeNbHas MAOTHOCTL rasoB. Peakuuu
KOMnN/IeKcoobpa30BaHms € y4yaCcTUEM HEOPraHMYECKNX BELECTB (Ha
npumepe rnapoKCOKOMMIEKCOB LMHKA 1 antOMUHKS).
MpakTuyeckoe Ne2.  AHaM3  NEPUOANYECKUX
3aKOHOMepHOCTeI7I N NX B3aMOCBA3U CO CTPOEHNEM aTOMOB

3aHATNE
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B Ttom
ymucne
Obbem npakTu-
B yacax yeckas
NoAroToB
Ka
3 4
2 —
2 -
2 —

Kogbl 06WMX KOMNETeHL NI ©
NVYHOCTHbIX, MeTanpegMeTHbIX,
npesMeTHbIX Pe3ynbTaToB,
hopmMMpoOBaHMNIO KOTOPbIX
CNOCOGCTBYET 3NEMEHT
nporpamMmmbl
5

oK 01;

NP 23; NP 25;

MP 2; MP 17; MP 18

MP6 1; MP6 2; NP6 3; MP6 5

OK 01,

NP 23; NP 24;

MP 1, MP 2; MP 3; MP 5;
MP 7; MP 12; MP 17
MP6 2; NP6 3; NP6 7

OK 01; OK 02;

NP 23; P 24; NP 34;

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17

MP6 1; NP6 2; NP6 3; NP6 5



XUMUNYECKMX
anemeHToB . .
MeHpeneesa, MX

CBA3b C
COBPEMEHHO
Teopueil CTPOeHUS
aTOMOB
Tema 1.3.
CTtpoeHue
BelLlecTBa u
npupoga
XUMUYECKOM
CBA3MN.
MHoroo6pasve
BeLLeCTB

Tema 1.4.
Knaccudgpukauus n
HOMeHKnNaTypa
HeopraHNM4eckmnx
BeLLeCTB

TeopeTnyeckoe 3aHsATUe. XMMNYECKAA CBA3b.

ANeKTPOHHas npupoga XUMUYECKOM CBA3M.
AnekTpooTpULAaTENIbHOCTL. KOBasIeHTHas CBA3b, ee pasHOBUAHOCTU
M MexaHusmbl  06pazoBaHuWs  (OOMeHHbIK U [LOHOPHO-
akUenTopHbi).  VoHHas  cBA3b.  MeTannmyeckass  CBA3b.
BogopoaHas cBA3b. MeXmonekynspHble B3aMOogeCTBUS.
MpakTuueckoe saHaTne No3 PellieHMe NpaKTUYECKMX 3aaHNil Ha
COCTaB/IEHVE 3M1EKTPOHHO-rpanyecknx opmys 31eMeHToB 1-4
nepuoaoB

TeopeTnueckoe 3aHsTue. HeopraHMyeckre BeLLECTBa.
Knaccnumkaumsa  HeopraHM4yeckmx  Bellects. HomeHknatypa
HeopraHnyeckux BeLlecTB (OKCUAbI, TMAPOKCUAbI, KACMOTbI, COMK).
BelwiectBa MOMEKYNAPHOrO U HEMOJIEKYNAPHOrO  CTPOEHMS.
ArperaTHble COCTOAHMA BellecTBa. Kpuctanimyeckue n amoppHble
BellecTBa. 3akOH TMOCTOAHCTBA COCTaBa BellecTBa.  TuNbl
KPUCTa/IIMYECKNX pPeLLeTOK (aToMHas, MOJeKyNnspHas, WOHHas,
MeTa//iInyeckast). 3aBUCUMOCTb CBOWMCTBa BELLECTB OT Tuna
KPUCTaININYECKOW PELLETKN
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OK 01,

NP 23; NP 25;

MP 2; MP 17; MP 18

MP6 1; MP6 2; NP6 3; NP6 5

OK 01; OK 02;

NP 23; NP 24; NP 34;

MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17

MP6 1; MP6 2; NP6 3; NP6 5

OK 01;

JIP 25; MP 2; MP 4; MP 5; MP 16;
MP 17; MP 18; MP 48;

MP6 1; MP6 2; NP6 3; NP6 4; NP6 5



Temal.5.
Twunbl
XUMWNYECKNX
peakuuii

Tema 1.6.
CkopocTb
XUMMUYECKNX
peakumi.
Xnmmnyeckoe
paBHOBeCKE

MpakTuueckoe saHaTue Ned PellieHVe NPaKTUYECKMX 3aaHni No
Knaccuukaumm, HOMEHKNaType W XUMWYECKUM  (hopmynam
HeopraHM4ecKnx BeLLECTB

TeopeTuueckoe 3aHATrEe. XUMNYECKUE peaKLUW.
Knaccugpukaums XuUMUYECKUX peakuuiAi B HEOPraHW4YeCKon wu
OpraHMyeckoM XMMMW. 3aKOHbl COXPaHEHUSi MacCbl BELLECTBa,
COXpaHeHWs 1 NPeBpaLLEHNA IHEPTUM MPN XUMUYECKUX PeakLmsX.
OKucNnTENbHO-BOCCTAaHOBUTEbHbIE peakumm (ypaBHeHus
OKWC/IEHNA-BOCCTAHOB/IEHWA, CTEMEHb OKUCNEHWUA, OKUCINTENb U
BOCCTaHOBWUTE b, OKWUCNUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuun B
npupoLe, NPOM3BOACTBEHHbLIX MPOLLECCaX W XU3HeLeATeIbHOCTY
OpraHM3moB)

TeopeTnueckoe 3aHaTMe. CKOPOCTb peakuuu. XuMUYecKoe
paBHOBeCHe.

3aBMCMMOCTb  CKOPOCTM peakumy OT pas/InyHbIX  (DaKTOPOB:
NPUPOAbI pearnpyroLmx BeLecTB, KOHLEHTPaUUN pearnpyroLmx
BeLLeCTB, TemnepaTypbl Y NA0OWaAM peakuMOHHOW MOBEPXHOCTU.
Tennosble  3PMPEKTbl  XMMUYECKUX  peakuuil:  3K30- MU
3HA0TEPMUYECKME peakumn. ObpaTumMble peakuun. XuMmUyeckoe
paBHOBeCKe. DaKTOpbl, BAUAIOLLME HA COCTOAHME XUMWYECKOrO
paBHOBecUs (KOHLEHTpauua peareHToB WM NPOAYKTOB peakumu,
[laBneHvie, Temnepatypa). MpuHumn Jle LWaTenbe
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OK 01;

NP 23; IP 24 NP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;
MP 12; MP 13; MP 18; MP 19;
MP6 1; NP6 2; NP6 3; NP6 4;
MP6 5; NP6 8;

OK 01,

NP 23; NP 25;

MP 2; MP 5; MP 7; MP 17,
MP6 1; NP6 2; NP6 3; NP6 4;
NP6 5; NP6 7

OK 01; OK 02;

NP 23; P 24; NP 34;

MP 1;MP 2; MP3;MP 4;
MP 12; MP 17, MP21

MP6 1; NP6 2; NP6 3; NP6 4;
MP6 5; NP6 7; MP6 9; NP6 8;
NP6 10



Tema 1.7.
PacTBopbl, Teopus
3NEKTPONNTMYEC-
KOI anccoumnaumm
N NOHHbI 06MEH

MpakTuueckoe 3aHsTue Ne5. OnpeaeneHne BANAHUA Pa3/INUHbIX
(haKTOPOB Ha CKOPOCTb XMMUYECKOI peakLmn.

TeopeTunyeckoe 3aHaTue. PacTBOpbI.

Buabl pacTBOpoB MO COAEp)KaHWKO pPacTBOPEHHOro BeLlecTBa.
PacTtBopumocTb. NoHATME 0 gnucnepcHbIX cucTeMax. VICTUHHBIE U
KONnouaHble pacTtBopbl. MaccoBas [0NA BeLLecTBa B pacTBOpe.
MoHaTMe o0 BogopogHom  nokasatene  (pH)  pactBopa.
AnekTponuTnyeckasd  guccoumaums.  CubHble U cnabble
3NEKTPO/INTbI, HE3NEKTPONUTLI. Peakuum MoOHHOIo obMeHa
Na6bopaTtopHoe 3aHATMe Nel. [lpurotosneHue pacTBOPOB
3aJaHHO KOHLeHTpauuu.

KoHTponbHasa patoTta Nel

Pasgen 2. HeopraHnyeckasa xumuns

Tema 2.1.
dun3nko-
XUMUYeECKMe
CBOCTBA
HeopraHn4yecKunx
BELLeCTB

TeopeTuueckoe 3aHAaTue. MeTannbl

MonoxkeHve MeTaNioB B lMepuoagnyeckort cnuctemMe XUMUYECKUX
anemeHToB. OCOOEHHOCTM CTPOEHUSI 3NEKTPOHHBLIX 060/104eK
aToMoB MeTannoB. O6wWye (M3MYeCKMe CBOINCTBA METa/OB.
CnnaBbl MeTa/IOB.  JNEKTPOXMMUYECKUIA  PAf,  HaNPsHKeHWI
MeTasINoB. XMMUYECKMe CBONCTBA BAXKHEMLUMX METaI0B (HaTpUiA,
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OK 01; OK 02;

NP 23; NP 24; NP 34,

MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21

MP6 1, NP6 2; MP63;MP6 4;
MP6 5; NP6 7; NP6 9; NP6 8;
MP6 10

OK 01; OK 02; OK 04; OK 07,
NP 23; NP 24; NP 34;

MP 1; MP 2; MP 3; MP 4,

MP 12; MP 17, MP21

MP6 1; MP6 2; NP6 3; PG 4; MP6
5; PG 7; PG 9; MP6 8; NP6 10;

OK 01; OK 02; OK 04; OK 07;
NP 23; P 24; NP 34;

MP 1, MP 2; MP3; MP4;

MP 12; MP 17, MP 21

MP6 1; NP6 2; NP6 3; NP6 4,
MP6 5; NP6 7; NP6 9; NP6 8;
NP6 10

OK 01; OK 02; OK 04;
NP 23; NP 24; NP 34;

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
MP6 1; NP6 2; NP6 3;
NP6 4; NP6 5; NP6 10;



KaniA, Ka/lbLWiA, MarHWi, atoMUHWIA, LUMHK, XPOM, Xene3o, Mejp)
M uX coefuHeHuin. O6wwme cnocobbl MOMYyYeHUS MeTa/IOB.
MprYMeHeHWe MeTa/IN0B B BbITY M TEXHUKE

TeopequeCKoe 3aHdTune. HeMeTaﬂﬂbl

MonoxeHne HeMeTasI1I0B B Nepnognuyeckoit CUCTEME XUMUYECKNX
anemeHToB [./. MeHgeneeBa 1 0COGEHHOCTW CTPOEHUS aTOMOB.
Pun3mnyeckmne CBONCTBA HEMETaNI0B. ANNOTPONUSA HEMETaNOB (Ha
npuMepe Kucnopoga, cepbl, gocdopa 1 yrnepoga). Xmmyeckue
CBOMCTBa M MNPUMEHEHME BAXKHEMLIMX HeMeTaoB (rasoreHos,
cepbl, asoTa, (hocgopa, yrnepoja U KpeMHUS) U UX COeAUHEHUI
(okcnpos, KMCNOPOACOAEPKALLUMX  KWUCMOT,  BOAOPOLHbIX
COeAMHEHUI). TIpUMEHEHME BaXKHEMLLIMX HEMETaNNoB M UX
COeAMHEHUI

TeopeTuueckoe 3aHATHE. XnMunyeckme CBOWCTBa
HeopraHN4YecKmx BeLLECTB

XMMMYECKMe CBOWCTBA OCHOBHbLIX KNacCOB HEOPraHWYecKmx
BewecTB (OKCMAOB, TUAPOKCUAOB, KWUCMOT, COMeid u  Aap.).
"eHeTMYecKas CBA3b HEOPraHMYeCKMX BELLECTB, NPUHALNeXaLmx
K pa3/IMyHbIM Knaccam. 3aKOHOMEPHOCTU B WM3MEHEHUW CBOWCTB
NPOCTbIX BELLECTB, BOAOPOAHbLIX COeAUHEHWNIA, BbICLLUMX OKCWU0B U
rMApOKCUA0B

MpakTnyeckoe 3aHATKE Ne 6 PelleHwne NPaKTUKo-
OpPVEHTMPOBAHHbIX 3afaHWii Ha CBOWCTBa, COCTaB, MOMy4YeHWe ©
6e3onacHoe UCMo/b30BaHNe HEOPraHMYeCKMUX BeLLeCTB B ObITY U
NPOECCMOHANTbHON feATeNbHOCTM YenoBeKa
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OK 01; OK 02; OK 04;
NP 23; P 24; NP 34

MP 1, MP 2; MP3;MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; MNP6 3;
PG 4; NP6 5; IMP6 10;

OK 01; OK 02; OK 04;
NP 23; NP 24; NP 34;

MP 1; MP 2, MP3;MP 4;
MP 12; MP 17; MP 21
NP6 1; MP6 2; NP6 3;
NP6 4; MP6 5; MP6 10;

OK 01; OK 02; OK 04;
NP 23; P 24; NP 34;

MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; MNP6 3;
MP6 4; NP6 5; MP6 10



Tema 2.2.
NaoeHTndurkaums
HeopraHM4yecKunx

BeLLeCTB

Na6opaTtopHoe 3aHsaTue Ne2. VAeHTUPUKALMA HEOPraHUYECKUX
BeLlecTB

Paspen 3. TGODETI/I‘-IECKI/IQ OCHOBBbI OpFaHMHeCKOVI XNMnNnn

Tewma 3.1.
Knaccudmkaums,
CTPOEeHME U
HOMeHK/aTypa
OpraHn4YecKmx
BELLeCTB

TeopeTuueckoe saHaTue. [peaMeT OPraHNYeCKON XMMUK.
BO3HMKHOBEHVE, pas3BUTUE U 3HAYeHWe B MOSyYeHUN HOBbIX
BELLLECTB M MaTepuasioB OpraHMYeckom Xummu. Teopusi CTPOEHMS
OpraHMYecknx CoefiMHeHWn A.M. bByTnepoBa, €€ OCHOBHble
nonoxxeHns. CTPYKTYpHble (OPMYy/bl OpPraHNUYecKnUX BeLLECTB.
[flomonorua, wusomepua. XuMMU4Yeckas CBA3b B OpraHNUYecKux
COeANHEHMSAX: KpaTHble CBA3N, a- U S-CBA3MN.

MpeactaeneHne 0 Knaccuukaumm OpraHMYecKMX BeLLecTB.
HomeHKnaTypa opraHMyecknx COefMHEHUI (CucTemMaTuyeckas) u
TPMBU&/IbHbIE Ha3BaHUA BaXXHEMLUMX MpPeAcTaBUTENIen KnaccoB
OpraHuMyecKunx BeLLecTB

MpakTuyeckoe 3aHaTUe Ne7. BbINONHEHWE YNPaXHEHWUA Ha
COCTaBfieHMe (OpMyn WM 3HaHWEe HOMEHKMATypbl U U30Mepum
OpraHMyecKmnx BeLLecTB.

Pasgen 4. ¥YrnesofLopoabl
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OK 01; OK 02; OK 04;

JIP 23; NP 24; MP 1, MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17,

MP 20;

MP6 1; NP6 2; MP6 3;

MP6 4; MP6 5; NP6 8;

oK 01;

NP 23; NP 25; NP31;

MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; NP6 2; NP6 4; MP6 5; MP6 10

OK 01; MK 1.5;

NP 23; JIP 24; NP31,;

MP 4; MP 18; MP 1, MP 6; MP 17,
MP61; MP6 2; NP6 4; NP6 5; NP6 10



Tema 4.1.
YrneBoaopobl 1
NX NPUPOAHbBIE
NCTOYHUKN

TeopeTuyeckoe 3aHaTue. [peensHble yrneso0poasbl

CocTaB 1 CTpoeHWe, rOMOIOrMYeCKNn pag, ankaHoB. MeTaH 1 3TaH:
COCTaB, CTPOEHME, (PM3NYECKME N XMMUYECKMe CBOMCTBA (peakuum
3aMeLLEeHNsA 1 TOPeHNns), NoONyYeHne 1 NPUMEHEHNE.

TeopeTuueckoe saHaTue. HenpeaenbHble YrneBoaopo/bl.
ANKeHbl: COCTaB W CTPOEHWE, FOMOSIOTMYECKUIA psii. DTUNEH W
MPOMWNEH: COCTaB, CTPOEHWe, (U3NUECKNE U XUMUYECKUE

ceoiictea  (peakuuu rMAPVPOBAHNS, ra/sloreHNpoBaHus,
ryapatauun, OKUCNEHMS W MOMMMEPU3aLIMM)  MOMyYeHne U
MPUMEHEHME.

AnkagueHbl: 6yTtagmeH-1,3 n MeTunbytagmeH-1,3, XvmMuyeckoe
CTPOeHMe, CBOMCTBA (peakums nonmmepunsaunn), npumeHeHue (ans
CUHTEe3a NPUPOLHOro Y CUHTETUYECKOIO KaydyKa U pe3uHbl).
TeOpeTI/I‘-IeCKoe 3aHATHNE. ANKUHBI n apOMaTI/I‘-IeCKI/Ie
YrneBoAopoabl

AJIKVHBI: COCTaB M OCO6EHHOCTU CTPOEHUS, FOMOIOrMYECKUIA psag,
ALETWNEH: COCTaB, XWUMWYECKOe CTPOeHue, (U3NYeckue W
XUMUYECKME CBOWCTBa (peakumu rMapupoBaHns,
rafloreHnpoBaHns,  rugparaumm  ropeHus),  MNoayyeHwe U
NMpUMeHeHne (MCTOYHMK BbICOKOTEMMEPATYPHOro njiaMeHn [Ans
CBapPKM N pe3Kn MeTaslioB)

BeH3on n Tonyon: cocTas, CTPOeHMe, PUNYECKME N XUMUYECKME
CBOICTBA (peakuuun rasioreHNPoBaHNA U HATPOBaHMS), NOyYeHne
N MpuvMeHeHVe. TOKCMYHOCTb apeHoB (BAMsHMe OeH30/Ma Ha
opraHvsm 4esl0BeKa). ["eHeTnyecKas CBA3b Mexay
yrnesofopofamu, NpuHaanexawiMy K pasMyHbIM Kiaccam.
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OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20; MP 21,

MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5;

NP6 6; MP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; JIP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;

MP 25; MP 48;

MP6 1; IMP6 2; NP6 4; NP6 5;

NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;

MP 25; MP 48;

MP6 1; NP6 2; NP6 4; NP6 5;

NP6 6; NP6 10



Tema 4.2.
dun3mKo-
XUMUYECKMNE
CBOWCTBa
yrnesoAo0poA0B

MpupoaHble WUCTOYHWMKWM  YrneBoaopodoB. [pUpoAHbIA ra3 u
NonyTHble HehTSAHbIE rasbl. HeThb 1 eé nponcxoxaeHne. Cnocobsl
nepepaboTkM  HeqpTWM:  MNEPEeroHKa, KPEKUHr  (TEPMUYECKUIA,
KaTanMTUYecKunin), nuponus. MNpoayKTbl nepepaboTku HedTH, MX
NPUMEHEHME B MPOMbILLAEHHOCTN U B ObITY. KaMeHHbI yronb u
NPOAYKTbI ero nepepaboTku

Na6opaTopHoe 3aHATUe Ne3. [TonyyeHWe aTnIeHa U N3yYeHne ero
CBOWACTB

Pasgen 5. Kucnopopgocojepxalliue opraHUYecKue CoeMHeH s

Tema 5.1.
CnupTbl. ®eHon

Tema 5.2.
Anbfernap.
KapboHoBble

KMCNOTBI.

CnoXHble 3atmpbl

TeopeTnyeckoe saHaTne. CNMPTbl 1 DEHONBbI.
Kucnopoacoaepxatuye COEIMHEHUS. Oco6eHHOCTU
FMAPOKCUBHOW rpynnbl. HOMEHKNaTypa, CTPOEHWe, CBOICTBA W
NPUMEHEHMNE CMUPTOB.

TeopeTuueckoe 3ausaTue. Anbgerngbl. KapO6oHOBble KUCNOTHI.
CnoXkHble agmpbl

Anbfernibl U KeTOHbl (hopmanbaerng, auetanbiernug, aueToH):
CTPOeHME, (M3MYECKME U XUMUYECKMe CBOWCTBA (peakumu
OKWCMEHUS M BOCCTAHOB/IEHUS,  KayeCTBEHHble  peakuuu),
nosiyvyeHne 1 NpuMeHeHue.

O[HOOCHOBHbIE NpefesibHble Kap6OHOBbIE KMCNOTbI (MypaBbMHas 1
YKCYCHas KWUCNOTbl): CTPOeHWe, (DU3NYECKMe U XUMUYECKue
cBoicTBa (06LiMe CBOWCTBA KMWCMOT, peakuus aTepudmkaumm),
nonyyeHme v npumeHeHve. CTeapvHoBas M OfIEMHOBAs KUCNOTbI
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OK 02; OK 04;

NP 24; NP 26; NP 28; JIP 29; 1P 30;
NP 34;

MP 7; MP 21;

MP 24; MP 25; MP 48;

MP61; MNP6 6; NP6 8; NP6 9; NP6 10

OK 01; OK 07;

NP 24; NP 25; NP 28; JIP 29;

MP 2; MP 6; MP 12; MP 13; MP
18; MP 19; MP 20; MP 48;
MP6 1; NP6 2; NP6 4;

MP6 5; MP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;

MP 25; MP 48;

MP61; NP6 2; NP6 4;

NP6 5; NP6 6; NP6 10



Tema 5.3.
Yrnesogpl

Tema 5.4.
dusnko-
XUMUYECKMe
CBONCTBa
KNCNOPOA0COAEPXK
aLmx
OpraHMyecKmx
COeIMHEHWI

KaK MnpeacTaBMTeNn BbICLLUMX KapOOHOBBLIX KUCIOT. Mblna Kak conu
BbICLLMX KapbOHOBbIX KWC/OT, X MOHOLLIEe AeNCTBME

CnoxHble 3(vpbl  Kak MpPOM3BOAHbIE  KapbOHOBbLIX  KWC/OT.
naponus  CnoxHbIX  3upoB.  XXupbl.  MAPOAN3  >KMPOB.
[MprmeHeHMe XXMpoB. buonornyeckas posb XMpoB
TeopeTunueckoe saHaTue. Knaccumkaumns yrnesogos

Yrnesofbl: cocTaB, Knaccugpmkauma yrnesogos (MOHO-, OU- W
nonucaxapuipl). [oko3a -  MPOCTEAWNA  MOHOcaxapui:
OCOGEHHOCTM CTPOEHUA MONEKY/bl, (PU3NYECKME N XUMUYECKMe
CBOWCTBaA I/IHOKO3bl (B3ammogeicTeue ¢ rugpokeugom megu (I1),
OKWC/MEHMe amMMMadHbIM  pacTBopom  okcmuga cepebpa (1),
BOCCTaHOB/IeHME, BPOXKEHME TNHOKO3bl), HAXOXAEHUe B MPUPOAE,
npuMeHeHue [IOKO3bl, brnonorunyeckas ponb B
XU3HeAeATeIbHOCTM OpraHn3ma vesnoseka. PoTocMHTE3. PPyKTO3a
KaK M30Mep [/IHOKO3bl.

Caxaposa - npeacTaBuTeNb Aucaxapuios, TMAPON3 Caxaposbl,
HaxoXkJeHve B NpMpoge 1 NpUMeHeHwe.

Kpaxman u uenntonosa Kak npupofHble nonvmepbl. CTpoeHue
Kpaxmana u Lenntsosbl, (U3MYecKne U XMMUYeCKMe CBOWCTBA
Kpaxmana (rmaponus, KauecTBeHHas peakuns ¢ Mogom)
MpakTuyeckoe 3aHsTue Ne8. lMccnefosaHne W aHanu3
XUMUYECKUX W (DU3NYECKMX CBOMCTB KMUCIOPOLOCOAEPKALLMX
OpraHNYecKnx coeguHeHuIn

Pasgen 6. A3oTcofepralne opraHMYecKne coeguHeHund
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OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; NP 29; J1P 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4;

NP6 5; MP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; JIP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;

MP 25; MP 48;

MP61; NP6 2; NP6 4,

MP6 5; NP6 6; MP6 10



Tema 6.1.
AMWHbI.
AMNHOKNCNOTBI.
benku

TeopeTuueckoe saHaTue. CTPOEHME 1 CBONCTBA a30TCOAEPXKALLMX
OpraHMyecKnx coegnHeHuin

AMWHbI: MeTUMaMWUH - MNPOCTEMLIMIA NpeacTaBuTe/lb aMUHOB:
COCTaB, XMMWYECKOe CTPOeHMe, (U3NYeckne u XUMUYecKue
CBOICTBA, HAXOXAEHNEe B NPUPOSeE.

AMUHOKMC/IOTbI KaK aM()OTepHble OpraHW4Yeckne CoeanHeHWS.
®un3nyeckme 1 XMMMYECKNe CBOCTBA aMUHOKUCNOT (Ha npumepe
raMumHa). brionormnyeckoe 3Ha4eHne aMMHOKUCIOT. MenTuabl.
Benkn Kak npupofHble nonumepsl. [lepBuYHass, BTOPUYHAsA |
TpeTU4YHas CTPyKTypa 6efikoB. XUMUYeCKMe CBOWCTBA 6eNKOB:
rMApoNn3, feHatypaums, KayeCTBEHHbIE peakummn Ha 6enku
KoHTponbHasa paborta Ne2

MpakTuueckoe 3aHaTue Ne9. lccnegoBaHMe CBOWCTB MU
06Hapy»xeHune 6enKoB

Pa3sgen 7. BbICOKOMONEKY/IAPHbIE COeANHEHNA

Tema 7.1.
IMnacTmaccsl.

Kayuyku. BonokHa

MpakTudeckoe 3aHATMe Nel10. O3HaKOM/EHME C o06pasuamu
NPUPOAHbLIX N NCKYCCTBEHHbLIX BOJIOKOH, MnjiactMacc, Kay4ykoB
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OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4,

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; N1P 29; /1P 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;

MP 25; MP 48;

MP6 1; MP6 2; NP6 4;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; NP 29; J1IP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4;

NP6 5; NP6 6; MP6 10



Pasgen 8. Xumusi B 6bITy 1 NPOU3BOACTBEHHOMN AeSATENLHOCTY YesloBeKa

Tema 8.1.
XuMUYeckne
TEXHO/I0rM B

MoBCeLHEBHON U

npogeccroHasb-

HOIN [eATeNbHOCTH
yesioBeKa

TeopeTuueckoe saHaTue. XMMUA B 6bITY 1 B Npoteccum
MpaBuna 3KOMOMMYECKM LIENeco0bpa3HOro noBeAeHns B ObITy ©
TPYLOBOW AEATENIbHOCTU B LIENSAX COXPaHeHWsi CBOEro 340p0BbS U
OKpY>KaloLllel NPUPOAHOM cpeflbl, ONAacHOCTb BO3AENCTBUA Ha
XMBble OpraHu3Mbl OpraHUYecKMx BeLeCcTB OTAe/bHbIX K/1acCoB
(yrnesogopogbl, CnMpTHI, (heHONbI, XNopopraHuyeckme
NPOM3BOAHbIE, anbAerngbl W Ap.), nokasatenb npegesbHO
[0NYCTUMOIN KOHLEHTPaLMM 1 ero NCnosib3oBaHue.
TeopeTuyeckoe 3aHaTue. HoBeWwMe LOCTMXEHUS XUMUUECKOW
HayKV Y XUMNYECKOI TEXHOMOTNN.

Porb Xumnn B 06ecneyveHnn 3KONOrMYeCKOn, IHEPreTUYecKom u
nuLLeBOM 6e30MacHOCTW, PasBUTUN MeLULMHbI, CO34aHUU HOBbIX
matepuanoB (B 3aBUCUMMOCTM OT BMUAa MPOGEeCCUOHaNbHOA
[eATeNIbHOCTN), HOBbIX WCTOYHWKOB 3HEPrMn (asbTepHaTUBHbIE
MCTOYHMKM 3Heprun). TMOHATUE O Hay4YHbIX MEeToAax MO3HaHWA
BELLECTB M XUMMYECKMX peakuuid. lNpeactaBneHns 06 06LmX
Hay4HbIX MPUHLMMNAX MPOMbILIEHHOrO MOMYYEHUS BaXKHeMLUX
BeLlecTB (Ha npuMepax NPou3BOACTBA aMMMaKa, CEPHOW KUCNOTHI,
MeTaHoNa).

MpakTuuyeckoe 3aHaTue Nell. CoOCTaBNEHME KEWCOB O
NPUMEHEHUN XUMWUYECKMX BELLECTB M TEXHOMOMUA C Y4YeTOoM
OyayLein npodeccMoHanbHON AesATeNbHOCTH

Kelicbl (c yueTom 6yayuieit npotheccnoHanbHoM AeaTeNbHOCTM) Ha
aHaM3  MH(opMaumMm 0  MNPOW3BOACTBEHHOW  AeATeNlbHOCTH
4esioBeKa, CBSA3aHHON C NepepabOTKOM M MOSTyYEHNEM BeLLECTB, a
TaKXXe C 3KO/IOrM4eckKor 6e30nacHOCTbHO.
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OK 01; OK 02; OK 04; OK 07,

MK 1.5;

NP 25; P 32; NP 26;

NP 27; P 28; NP 29;

MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10

OK 01; OK 02; OK 04; OK 07,

MK 15;

NP 25; NP 32; 1P 26;

NP 27; NP 28; 1P 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; NP63; NP6 6; NP6 9; NP6 10

OK 01; OK 02; OK 04; OK 07,

MK 15;

NP 25; P 32; 1P 26;

NP 27; 1P 28; 1P 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10



MpakTuueckoe 3aHaTve Nel2. 3alumMTa KEMCOB O MPUMEHEHUN
XUMMUYECKMX BELLEeCTB W TEXHONOMMA C  Yy4deTom OyayLei
NPOEeCCUOHAILHON AeATeNbHOCTH

o 2
MpeacTaBneHve pes3ynbTaToOB peLleHnsi KeicoB (BbICTYM/IEHNe C
npeseHTaLen)
MpomexyTouHan atTtectauunsa (ANPPePeHLMPOBaHHbIN 3a4eT) 2
Bcero: 70

26

10

OK 01; OK 02; OK 04; OK 07,

MK 1.5;

NP 25; NP 32; NP 26;

NP 27; NP 28; NP 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MNP63; NP6 6; NP6 9; NMP6 10



3. YC/1OBA PEATINMSALUNN INMPOIPAMMbI YHEBHOI O NMPEAMETA

3/1. MaTepuanibHO-TeEXHUYECKOe 06ecrneYeHme

[ns  ocBoeHMs nporpammbl  yyebHOro npegmetra OOI6/12 Xumus B
OBIMOY «K3MT>» nmeeTcs yuebHbIn KaOUHET «XUMKS, BUONOTUs».

[MomelleHVe KabuMHeTa OCHaleHO TWMoBbIM 060pyfOBaHWEM, B TOM YuUCle
creymanv3npoBaHHOM y4yebHO Mebenblo U cpeAcTBamMmn 00yYeHus, He06XOoAMMbIMU
[/151 BbIMO/THEHNA TPeb60BaHWI K YPOBHIO MOArOTOBKM 00Y4atoLLMXCA.

OcHalleHve y4ebHOro kabmHerta:

- Mocafo4Hble MecTa Mo KOMMYecTBY 00y4aroLmxcs;

- paboyee MecTO npenojasaTens;

- MPOeCcCUOHaIbHO-OPUEHTUPOBaHHbIE 3aJaHNS.

Anpaktnyeckne matepuansi:

-MEeTOAMNYEeCKMEe PEeKOMEeHAALUMN MO BbINOHEHUIO MPaKTUYECKUX paboT Mo
yuebHOMY npeameTy OOI16.12 Xnumus;

- KOMMEKT 3aaHnin Ans NPoBeAeHNs MUCbMEHHbIX KOHTPO/IbHbLIX PaboT;

-KOMNJIEKT 3afaHuiA A4na NpoBefeHUs MUCbMEHHOro AuddepeHUmMpoBaHHOMO
3avera.

TexHU4Yeckume cpefcTsa 00y4veHUs:

- TMEPCOHa/IbHbIA KOMMbIOTEP C IMLEH3MOHHBIM NPOrpaMMHbIM 06eCreYeHreM;

- TPOEKTOP C 3KPaHOM.

3abl:

BubnmnoTeka, YnTanbHbIN 3a1 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VHopmaLmoHHOe obecneveHne peannsaumm nporpammbl

[ns peannsauumn nporpammbl B 6161mMoTeyHom oHge OBIMOY «K3MT»
MMEKTCA MeyaTHble U 3/1IEKTPOHHbIE 06pa3oBaTe/ibHble M MH(OPMaLMOHHbIE PeCypChbl
L7151 UCNOMb30BaHNA B 06pa3oBaTe/IbHOM NPOLLECCe.

3.2.1. OCHOBHbIe UCTOYHUKMU

1 AH(mHoreHoBa W.B. XumMus: y4yeOGHWK W MNPaKTUKYMm [A1S  CpPefHero
npodeccnoHanbHoro obpasosaHusa/ W.B. AHGuHoreHoesa, A.B. babkos, B.A.
[MonkoB. — 2-e u3f., ucnp. un gon.— Mocksa: M3gatensctBo KOpaiiT, 2025. — 291 c.
— (MpodheccnoHansHoe obpasoBaHne). — ISBN 978-5-534-11719-6. — TeKcT:
ANeKTPOHHbIN /[ Ob6pa3oBaTenbHad nnatpopma HOpanWt [caint]. — URL:
https://urait.ru/bcode/538526

3.2.2. JlonoNHNTeNbHbIE UCTOYHUKN

1 AHmHoreHosa V.B. Xvmus. ba3oBbiii ypoBeHb: 10— 11 Knaccbl: y4ebHUK A1s
cpeaHero obulero obpasoBaHus/ .B. AHQunHoreHoBa, A.B. babkos, B.A. Ionkos. —
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2-e u3g., vuenp. n o gon. — Mocksa: W3gatensctBo HOpaitt, 2025. — 290 ¢. —
(O6LeobpazoBaTeNibHbI LUMKN). — ISBN 978-5-534-16098-7. — TeKCT: 3/IEKTPOHHbIA
/] ObpasoBaTtenbHas nnaropma FKOpanT [canT]. — URL.: https://urait.ru/bcode/544870

2. XvMus: y4yebHUK AN1d cpefHero npogeccmoHanibHoOro obpasosaHus/ HO.A.
INebepes, I'.H. dagees, A.M. lNony6es, B.H. LLanosan; nog obulen pegakumen I.H.
daneeBa. — 2-e u3g., nepepab. n gon. — Mocksa: 3patenscTeo KOpaint, 2024. — 431
c. — (MNpodeccrmoHanbHoe o6pasoBaHMe). — ISBN 978-5-9916-7723-3. — TeKcT:
ANeKTPOHHbIN /[ O6pas3oBatenbHas  niatdopma KOpant  [calt]. —
URL.: https://urait.ru/bcode/537876

3. MapTtbiHoBa  T.B. XvmMusi: y4yeOGHMK M NPaKTUKyM 418 CPefHero
npodeccnoHanbHoOro  obpasoBaHusi/ T.B. MapTtbiHOBa, W.B. AptamoHoBa, E.b.
ogyHOB; nog obuein pegakuven T.B. MapTbiHOBOW. — 2-e M34., Ucnp. u gon. —
Mocksa: /3patenbctBo KOpanT, 2025. — 368 c.— (IMpodeccnoHansHoe 0bpasoBaHue).
— ISBN 978-5-534-11018-0. — TeKCT: 31eKTPOoHHbI // Obpa3osaTesibHas nnaTgopma
FOpaiT [canT]. — URL.: https://urait.ru/bcode/536721

4. Hukonscknt  A.B. Xymus: y4yebHMK U MPaKTUKYyM ANA  CPeaHero

npoeccroHanbHoro obpasosaHus/ A.b. Hukonbckuid, A.B. CyBopoB. — 2-e w134,
nepepab. m pon. — MockBa: W3pgaTensctBo HOpaiT, 2025. — 507 c. —
(MpoteccmoHanbHoe o6pasoBaHMe). — ISBN  978-5-534-01209-5. —  TekcT:

ANeKTpoHHbIN  //  O6bpasoBaTenbHas  niargopma KOpant  [cait]. —
URL.: https://urait.ru/bcode/538279

3.2.3. VIHTepHeT-pecypchl

1 Poccuiickas  3neKTpOHHas  WkKofa  [ANeKTpoHHbln  pecypc]  URL:
https://resh.edu.ru/

2. IHthoypok [AnekTpoHHbIn pecypc] URL.: https://infourok.ru/

3. Pewy EI2. Xumusa [OnekTpoHHbIn pecypc] URL: https://bio-ege.sdamgia.ru/
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4. KOHTPOJ1b 1 OLUEHKA PE3YJIbTATOB OCBOEHUA YHEBHOI' O

NMPEOMETA

KOHTPO/b 1 OLEHKA Pe3ybTaTOB OCBOEHMS YUeGHOro NpeaMeTa PacKpbiBatOTCS
yepe3 AWUCLIMNMHAPHbIE Pe3y/bTaTbl, HanpaBfieHHble Ha (POPMUPOBAHWUE OBLUUX U
MPOMECCUOHA/IbHBIX KOMMETEHUMUI NO pasjenam U TemMam CofepXKaHWus YuebHOro

MaTepunana.

Ob6uwana / npodeccMoHanbHasn

KoMneTeHUUA

OK 01. Bbibupartb crnocobbl
peLeHus 3aaay
npogeccroHabHOM
[eATeNIbHOCTN NPUMEHUTENTIbHO
K pasnMyHbiM KOHTEKCTaM

Paspgen / Tema

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 1.3, Tema 1.4, Tema 1.5,
Tema 1.6, Tema 1.7

Pasgen 2, Tema 2.1, Tema 2.2

Pasgen 3, Tema 3.1

Pasgen 4, Tema 4.1

Pasgen 5, Tema 5.1, Tema 5.2,
Tema 5.3, Tema 5.4

Pasgen 6, Tema 6.1, Tema 6.2
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Tunbl OLEHOYHbIX

MEPONPUATUIA
TecTupoBaHue
YCTHbIn onpoc
MpepcTtaBneHue pesynbTaToB
NpakTU4ecKnx pabot
lNpeacTasneHne pesynbTaToB

nabopaTopHbIX paboT
PelLeHne XMMMYeckunx 3agad
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc

lNpeacTasneHne pe3ynbTaToB
MpaKTUYecKmx paboT
MpeactaBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocraBneHue ypaBHeHMi
peakuuin

PeLLeHne XMMnMYecKmnx 3agau
TecTupoBaHue

MpencraBneHne  pesynbTaToB
NpaKkTU4ecKmx pabot
TecTnpoBaHue

YCTHbIA onpoc

lNpeacTasneHne pe3ynbTaToB
nabopaTopHbIX paboT
CocTaBneHue ypaBHeHUI
peakuuin

PeLleHne XUMMYeCcKnX 3agad
TecTupoBaHue

YCTHbIA onpoc

MpencTaBneHne pe3ynbLTaToB
npaKTUYecKnx paboT
CocTaBneHue ypaBHEHWN
peakLmin

TecTupoBaHue

YCTHbIA onpoc



OK 02. Vicnonb3oBaTb
COBpPEMeHHbIe cpeacTaa
Nnoucka, aHamsa n
NHTepnpeTauumn MHhopmaunm
n NH(OpMaLMOHHbIE
TEXHOMIOMMW ANSA BbINOJIHEHUA
3afa4 npogeccroHanbHoOM

[eATENBbHOCTU

Pasgen 7, Tema 7.1

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.2, Tema 1.4,
Tema 1.6, Tema 1.7

Pasgen 2, Tema 2.1, Tema 2.2

Pasgen 4, Tema 4.1, Tema 4.2

Pasgen 5, Tema 5.2, Tema 5.3,
Tema 5.4

Pasgen 6, Tema 6.1, Tema 6.2

Pazgen 7, Tema 7.1
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MpeacTaBneHne  pesy/bTaToB
npakTU4YecKnx paboT

PelLeHne Xxummnyeckmx 3agau
YCTHBIA onpoc

MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc

Kelic 3agaHus

TecTnpoBaHue

YCTHbI onpoc

MpeacTaBneHne  pesy/bTaToB
NpaKTUYecKnx paboT

PelLeHne XnMmnyeckunx 3agad
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

lNpencTaBneHne pe3ynbTaTtoB
NpPaKTUYeCKnX paboT
MpencTasneHne pesynbTaToB
nabopaTopHbIX paboT
CocTtaBneHuve
peakLuui

PelueHne xummnyeckux 3agad
TecTupoBaHue

YCTHbIA onpoc

MpeacTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT
CocTaBneHue
peakLuui

PelueHne xummnyeckunx 3agad
TecTupoBaHue

YCTHbIA onpoc

lNpeacTasneHne pe3ynbTaToB
npaKTUYecKnx paboT
CocTaBneHue
peakuui
TecTupoBaHue
YCTHbIA onpoc
lNpencTaBneHme pesynbTaToB
MpaKTUYecKmx paboT

PelLeHne XMMmMYeckunx 3agau
YCTHbIn onpoc

lNpeacTasneHne pesynbTaToB
NpaKTUYecKnx paboT

YPaBHEHUA

ypaBHeHUI

ypaBHeHWI



Pasgen 8, Tema 8.1

OK 04. AdektmeHo Pasgen 1, Tema 1.7.
B3aMMOAECTBOBAaTh n
paboTaTb B Konnektuee WU Pasgen 2, Tema 2.1, Tema 2.2
KOMaHge
Pasgen 4, Tema 4.1, Tema 4.2
Pasgen 5, Tema 5.2, Tema 5.3,
Tema 5.4
Pasgen 6, Tema 6.1, Tema 6.2
Pasgen 7, Tema 7.1
Pasgen 8, Tema 8.1
OK 0. CopevictBoBaTb Pasfgen 1, Tema 1.7.
COXPaHEHNIO OKpyXXatoLLeii
cpedbl, pecypcocbepexxeHuto,
NPUMEHATb 3HaHuA 06 Paszien 5, Tema 5.1
N3MEHEHUN Knmmara,
NPUHUMUNGI 6epexxnmBeoro
npousBoAcTBa,  3MMEKTUBHO Pasaen 8, Tema 8.1
[leiCTBOBATb B Ype3BblYaiiHbIX
cUTyaumax
MK 15. Ocyuwlectenate Pasgen 3., Tema 3.1.
TEKYLLY0  TPYNnupoBKY U
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TecTupoBaHue

YCTHbI onpoc

Kelic 3agaHus

lNpencTaBneHme pe3ynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

MpepcTaBneHue pesynbLTaToB
npakTUYecKnx paboT
MpegctasneHne  pesynbTaToB
nabopaTopHbIX paboT
CocTaBneHue ypaBHeHWiA
peakuuii

PelLeHne XMMmMYyeckunx 3agau
YCTHbIA onpoc

lNpeacTasneHne pesynbTaToB
nabopaTopHbIX paboT
CocTtaBneHue ypaBHeHuI
peakuui

PelueHne XxnmMmnyeckmx 3agau
YCTHbIA onpoc

lNpeacTasneHne pe3ynbTaToB
NpakTU4ecKnx pabot
CocTaBneHue ypaBHeHWiA
peakLmin

YCTHbIn onpoc

MpencraBneHne  pesy/bTaToB

NpaKTUYecKnx paboT

PelLeHne XnMmMYyeckunx sagau
YCTHBIIA onpoc

MpeactaBneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIN onpoc

Kelic 3agaHus

lNpeacTasneHne pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
TecTnpoBaHue

YCTHbIA onpoc
Kelic 3agaHus

TecTnpoBaHue
YCTHbIiA onpoc



ntorosoe 00606LLeHNE (aKTOB MpeacTaBneHne  pesynbTaToB
XO03AACTBEHHOW AeATENbHOCTU NpPaKTUYeCKnx paboT
Pasgen 8, Tema 8.1 YCTHbI onpoc
Kelic 3agaHus

TunoBble 3afaHnA 19 OLEHKM OCBOEHUSA y4yebHOro npeameta (TeKywimin
KOHTPO/1b)

Twunosble 3a4aHNA YCTHOMO onpoca

1. CchopmynupyiTe onpemeneHne noHATUS. ..

2. CthopmynmpyiiTe 3aKOH Uv NPasuio...

3. MpoaHanunsnpyiTe CBOMCTBA...

4. B KaKnx eguHNLAaX U3MepseTcs BesIMUnHa...

5. OnuwnTe CTPOEHME... 1 CenanTe BbIBOAbI

6. PacnosHarite XuMunyeckue sBneHus (peakumm)...

7. OxapaKTepusyinTe XMMNYECKe CBONCTBA...

8. UT0 Nnexxnt B OCHOBE KacCupuKaLlmu. ..

TvNoBOE TECTOBOE 3afaHne

1 TecToBble 3aaHNA OTKPbLITOro TUna:

- [OMO/SIHEHUS;

- CBOOGOAHOIO M3MOXEHMS.

2 TecTOBble 3aaHus 3aKPbITOrO TUMA:

- albTEepPHATUBHbIX OTBETOB

- MHOXeCTBEHHOI0 BbIOOPA;

- BOCCTaHOB/IEHNS COOTBETCTBUS,

- BOCCTaHOB/IEHVE NOC/ef0BaTe/lbHOCTU.

MpakTnyeckasa pabota Nel

PeLleHne 33434 Ha KOIMYECTBEHHbIE 3aKOHbI B XVMUMW.

3afjaHue.

Monb3ysch NeproanyecKor CUCTEMOI 3/1EMEHTOB, paccunTaiTe OTHOCUTE/bHYHO
MOJEKY/IAPHYHO MacCy BeLLeCTB

OnpefennTb Kakoe KOJIMYeCTBO BELLECTBA COAEPXXUTCH B BELLLECTBE MaCcCOM

OnpefennTbs Maccy BeLLecTBa KO/IMYeCTBOM BeLLecTBa ...

CKO/IbKO CTPYKTYPHbIX €4NHWL, COAEPXXMTCA B BELLECTBE MACcCOM

Kakyto maccy 6yfeT MMeTb ra3 06bEMOM ... NPV HOPMa/TbHbIX YCTOBUAX?

OnpefennTb NJIOTHOCTW ra3o06pasHbIX BELLECTB M0 BOAOPOAY M MO BO3AYXY

PaccuuTaiiTe MaccoByHO [0/ 3/1eMeHTa B BELLECTBE
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MpakTnyeckan paboTta Ne2

AHa/IM3 NepuognyecKnx 3aKOHOMEPHOCTEN M MX B3aMMOCBA3M CO CTPOEHUEM
aTOMOB

3ajaHue.

icnonb3ya  Mepuoauyeckyro  CUCTEMY  XMMUYECKUX  3nemeHtoB .U
MeHeneesa, CPaBHUTbL XMMUYECKME 3N1eMEHTbI Mo KX NnonoXeHuto B NCX3, gatb um
XapaKTEPUCTHUKY.

MNpakTnyeckasa pabota Ne3

PelLleHVe MpaKTUYeCKMX 3aaHUii Ha COCTaB/IEHME 3/IEKTPOHHO-rpauyeckmx
(hopMmyn 3fieMeHTOB 1-4 neproaos

3afjaHue.

CocTaBuTb 3/IEKTPOHHO-Tpamyeckmx opmyn snemeHTos 1-4 nepuosos

OnpefennuTb TUM XMMUYECKOW CBA3M

CocTaBUTb CXeMbl 06pa30BaHNS MOHHOW, METaI/IMYECKOI 1 KOBASIEHTHBIX CBA3EN

MpakTnyeckasa paboTa Ne4

PelleHVe nNpakTUYeCcKUX 3afaHuii No  Knaccugmkauum, HOMEHKNatype W
XUMUYECKMUM (POPMYIamM HeopraHMYeCKmnx BeLLLeCTB pas/IMYHbIX K1accoB

3afjaHue.

Onpefenntb, K KAaKOMY Knaccy NpuHag/iexaT BeLlecTsa U aaTb UM Ha3BaHUS.

PelunTb pacyeTHble 3a4a4n Mo YPaBHEHUAM XMMUYECKNX pPeakLMiA.

MNpakTnyeckasa pabota Neb

OnpefeneHne BAUSAHUA Pa3IMYHbIX (AKTOPOB Ha CKOPOCTb  XUMWYECKOM
peakuuu.

3ajaHue.

PelnTb pacyeTHble 3a4a4u UCMO/b3Ya (HOPMY/Y BbIPaXKEHNA CKOPOCTU peakumil.

OnpefennTb CMeLLeHNe XMMUYECKOT0 PaBHOBECUA B 00paTMMbIX peakumsax npu
N3MEHEHWNW YCNOBUA.

MNpakTnyeckas pabota Ne6

PelleHVe NpPaKTUKO-OPUEHTMPOBAHHLIX 33faHW  Ha CBOWCTBA, COCTaB,
nofyyeHne n 6Ge3onacHoe WCMNONb30BaHME HeOpPraHWYeckuX BeLecTB B ObITy U
NpoeccnoHabHOW AeATeNbHOCTU YenoBeKa

3ajaHue.

OcCyLLECTBUTb MPeBpaLLEHMS MO CXeMe, A4/ peakLii MIOHHOro 06MeHa CoCTaBUTb
MOJIHbIE 1 COKpPaLLEeHHbIe NOHHbIE YPaBHEHUS peakuuii

MpakTnyeckan paboTta Ne7

BbinonHeHve ynpaxHeHW Ha cocTas/ieHne HopMys U 3HaHWEe HOMEHKNATYpbl U
N30MepuUn OpraHNYecKMX BELLECTB.

3afjaHue.

Ha3Bgatb BellecTBa Mo CUCTeMaTUYeCKO HOMEHKNATYpe.
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CocTaBuTb CTPYKTYPHYHO hopmyy yrieBoLopoaa Mo ero HassaHuo

CocTaBbTe CTPYKTYPHble (hOpMY/ibl M30OMEPOB 1 rOMOJIOrOB

MNpakTnyeckasa pabota Ne8

VccnepmoBaHme M aHaM3  XUMUYECKMX U (DM3MYECKMX  CBOMCTB
KNC/TOPOLOCOAEPKALLMX OPraHNYECKMUX COeLUHEHWIA

3afjaHue.

OCYLLECTBUTb XMMMYECKME peakUMu, XapaKTepusytoLlme CBOWCTBa YKCYCHOW
KWCNOTbI, 3TU/I0BOr0 CnupTa v rvuepuHa.

[MpoBefeHWe, HAbMOAEHNE N ONUCaHKe AEMOHCTPALMOHHbBIX OMbITOB:

- TOpeHue CNUPTOB, Ka4eCTBEHHbIE peakuumn OAHOATOMHbIX CNNPTOB (OKUCNEHNE
aTaHosa okcugom meau (I1)),

- MHOroaTOMHbIX CNUPTOB (B3aMMOZENCTBME TNULEPUHA C TMAPOKCUAOM Meaun
(),

- anbfernaoB  (OKUC/EHWE aMMMuadyHbIM PacTBOPOM okcupa cepebpa(l) w
rugpokcuaom meaun (I1)

- N3y4yeHue CBOWCTB pacTBopa YKCYCHOMW KUC/OTbI

MNpakTnyeckas pabota Ne9

iccnenoBaHme CBOMCTB U OGHapY>keHne 6enKkoB

3afaHue.

OCyLLECTBUTb XMMUYECKME peakLmn, XapaKTepu3yoLLe CBONCTBa 6e/KOB.

HabntogeHve v onucaHne [eMOHCTPaLMOHHbIX OMbITOB: AeHaTypauus 6esikoB
MpW HarpeBaHuK, LUBETHbIe peakuun 6eKoB

MNpakTnyeckasa pabota Nel0

O3HakoMneHVe C o6pasuyamy MPUPOLAHBLIX U WUCKYCCTBEHHbIX  BOJIOKOH,
nnacTmacc, Kay4yykos

3ajaHue.

PaccMoTpuTe nNpeasioKeHHble 006pasupbl NiacTMacc, BOJIOKOH M Kay4yyKOB.
PacnpegenuTe mMx Ha TpW TPYNMbl: NPUPOAHbLIE, WUCKYCCTBEHHbIE M CUHTETUYECKMUE.
Kakne n3 BblJaHHbIX BELLECTB MoayyatoT (06pa3ytoTcs) B pesynbTare peakuun: a)
nofimmepusaumm; 6) NoMKoHAeHcaLmMmn?

MpakTuyeckan paboTta Nell

CocTaB/IeHNe KelCoB O MPUMEHEHUN XMMUYECKUX BELLECTB M TEXHONIOTUA C
y4eToMm byayLen npoeccMoHasIbHON AeATeNIbHOCTH

3afjaHue.

BbibpaTb Nt060KM 13 NPeAcTaB/IEHHbIX KENCOB, OTBETUTL Ha BOMPOCHI Keica

MNpakTuyeckasn pabora Nel2

3alpTa KercoB 0 MPUMEHEHUN XMMUYECKUX BELLECTB U TEXHOMIOTUIA C YYETOM
OyayLein npogeccnoHanbHOM AesTeNIbHOCTY

3afjaHue.
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MpeactaBuTb OTYET O PeELUEHMM Kelca B BWAe MpeseHTauumn, [AoKnaaa,
npeAcTaBneHns NPoayKra.

JlabopaTopHas paboTta Nel

[MpuroToB/ieHMe PacTBOPOB 3alaHHOW KOHLEHTPaLMN.

3afaHue,

[Mpon3BecTn BCe HEOOXOAUMbIE pacyeTbl, a 3aTeM MNPUroTOBUTbL PacTBOPbI
BeLLLEeCTB 3afjaHHO KOHLEHTpaLun.

PelunTb pacuyeTHble 3aJayn Ha ornpegenieHne KOHLEHTpaLMuM pacTBOPEHHOro
BELLeCTBa.

JNabopaTopHasa paboTta Ne2

NaeHTUdrnKauma HeopraHMYeCcKmx BeLLEeCTB

3afjaHue,

OCyLLECTBUTb XMMNYECKME peakLmm, XapaKTepusytoLLme XMMMYecKme CBOMNCTBa
OKCWAOB, KNC/IOT U OCHOBaHWIA.

OcCyLecTB/Tb pacrno3HaBaHNe HeOPraHNYeCKMX BELLECTB OMbITHbIM NMYTEM.

JlabopaTopHasn paboTta Ne3

[Mony4yeHme aTUNEHa U U3YyYeHME ero CBOMCTB

3afjaHue,

TpuBManbHast W MeXayHapoAaHas HOMEHKNaTypa, XMMUYECKMe CBOWMCTBA,
CMocobbl NonyyeHUs YrneBoAopofoB. [osyveHe aTuUeHa U U3yYeHUe ero CBOWCTB.
MogenupoBaHue MOJIEKYN Y XMMUYECKNX MPEeBPaLLEHWNIA YrNeBoa0poLoB (Ha npumepe
aTaHa, aTU/eHa, aueTuIeHa 1 4p.) 1 rasloreHonpPon3BOAHbIX

KoHTponbHast pa6ota Ne 1

1. OxapaKTepn30BaTb XUMNYECKMIA 3MIEMEHT MO ero nosioXxeHuto B NMCXD2.

2. Wcnonb3ysa MeTOo[ 3MeKTPOHHOro GanaHca, paccTaBbTe KOIDMUUMEHTbI B
YPaBHEHUW peakumnn

3. Onpegenntb maccy rasa npu HOPMa/ibHbIX YC/IOBMAX, WCMOMb3yA 3aKOH
ABoragpo

4. PaccumnTaiTe MaccoBYHO [10/1H0 3/IEMeHTa B BELLECTBE.

5. CocTtaBUTb MOMHOE W COKpPAlLUeHHOE WOHHbIE YPaBHEHMA peakuum K
MONEKYNAPHOMY YPaBHEHUIO peakLnn.

KoHTponbHas pabota Ne 2

1 K KaxkaoMmy 3afaHuio YacTu A [aHbl HECKOMbKO OTBETOB, M3 KOTOPbIX TOMLKO
O[INH BePHbI. BblbepuTe BepHbIA, No BallemMy MHEHMIO, OTBET.

2. 3a/laH1e Ha COOTBETCTBME BELLLECTBA M HAXOX/EHWE ero B NPUpPoe, Ha3BaHue
BeLLleCTBa 1 ero popmysa, peareHTa 1 Tmna peakumm

3. Hanucatb ypaBHEHUS XMMWUYECKUX peakuuid, C MOMOLLBHO KOTOPbIX MOXHO
OCYLLECTBUTb NPeBpaLLEHNSA MO CXeMe.



5. OLIEHOYHbIE MATEPUA/bI 1A MPOMEXXYTOYHOW
ATTECTAUNN O YHEBHOMY MNMPEAMETY

[MpeaMeToOM OLEHKM ABNAKTCA YMEHUA N 3HaHUSA. [TpoMexxyTouHas aTTecTaums
no ydebHomy npegmery  OOIl16.12  Xumna  npoBogutca B hopme
AnddepeHUMPOBaHHOIO 3a4eTa B KOHLLE BTOPOro CemecTpa.

AnddepeHUnpoBaHHbIn  3a4eT MPOBOAUTCA B MNUCbMEHHOW qopme. Ha
BbINO/IHEHWE 3adaHuiA oTBoAMTCA 2 Yaca (90 MMHYT). 3ayeTHas paboTa COCTOUT U3 3
yacTei:

YacTb 1 Bkntovaet 10 3agaHuii (Al - A10). K kaxaomy 3agaHuio faetcs 4
BapuaHTa OTBeTa, M3 KOTOPbIX MpPaBW/bHbIA TO/MbLKO OAWH. BepHoe BbINOMHEHNE
KaDK0ro 3afjaHns 4acTu 1 OLEeHMBaeTCs 1 6ansioM.

YacTb 2 cocTomT 13 3 3agaHmii (B1 - B3), Ha KOTOpble Hago AaTb KPaTKUiA OTBET
B BWeE Yncna UM nocnefoBaTesibHOCT Up. BepHoe BbINOHEHME KaXKA0ro 3a4aHns
4acTu 2 OLEeHMBaETCA 2 Ganiamu.

YacTb 3 coepXuT 2 Hanbonee CnoXHblx 3adaHus. 3agaHua Cl - C2 TpebytoT
nofHoro (pasBepHyTOro) OTBETa, MMEHT pPas3/IMyHY0 CTeNeHb COXHOCTU U
npeaycmatpuBatoT NMPOBEPKY OT 3 A0 5 3/1eMEHTOB COAep)KaHudA. Hannume B 0TBeTe
KaKOOro 3fieMeHTa OLeHMBaeTcd B 1 Oansl, MO3ITOMY MakCMMasibHas OLEeHKa BEPHO
BbINO/IHEHHOr 0 33JaHnsA cocTaBnseT oT 3 4o 5 6asinos.

[MpumMep 3agaHNs:

3afaHue 2.

Al. B Kakom psagy XMMU4yecKme aneMeHTbl PacnosioXKeHbl B NOpsAKe BO3pacTaHUs
NX aTOMHOro paguyca?

1) K-Na-Li

2) Na- Mg- Al

3) 0-S-Se

4) C-N-0

A2. VIOHHbI XapakTep CBA3N Hanbosee BbIpaXKEH B COEANHEHNN
1) BeO

2) CaO

3) MgO

4)  B20s3

A3. B KakoMm coefiHEHMM CTeneHb OKMC/eHWA a3oTa paBHa -3?
1)  KNO2

2)  NHaCl

3) kno3s

4)  N203

A4. Kakoi okcug pearvpyet ¢ pactBopoM HCI1, HO He pearupyeT C pacTBOPOM
NaOH?
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) co:
2)

S03
3) P20s
4) MgO

A5. Xnmunyeckas peakLnsa BO3MOXKHa MeXAy pacTBopamu
1)  NaOH n Ba(XK)3)2

2) FeCI2ZHMgSO04

3) HCLnKNOs3

4)  Na2504 n Ba(OH)2

As . ByTeH -1 ABNgeTCA CTPYKTYPHbIM M30MepoM

1)  byrtaHa
2)  LuknobytyHa
3) bytuHa

4)  bytagueHa

A7. B cooTtBeTcTBMM C npasuioM MapKOBHMKOBa  MpUCOeAMHEHNE
6pomMoBOAOpOAa K 2 -METUNMNPOMEHY NMPUBOAUT K 06pa3oBaHuI0

1)  2-MeTun-1-6pomnponea

2)  2-MeTun-1-6pomnponaHa

3)  2-meTun-2-6pomnponaHa

4)  2-MeTuUn-2-6pomnponeHa

As. CexxeocaaeHHbI rmgpokeng meaun (1) pearmpyet ¢

1)  [lponaHonom

2)  [nnuepuHom

3)  OTWNOBbLIM CNMPTOM

4)  [An3TvnosbIM 3MPOM

A9. Tlpu B3aMMOAENCTBUN MYpPaBbWMHOW KWUCMOTbI C NpOnaHonoMm-1 B
MPUCYTCTBMMN CEPHOM KUCNOTbI 06pasyeTcs

1)  TMponunpopmmat

2)  Wsonponungopmmart

3)  [lMponunauertart

4)  W3onponunaueTat

Al0. Peakuueit aTeputnkaunm SenseTcs

1) HCOOH +KOH -"HCOO0OK +H22

2)  CH3COOH + CH30H -> CH3COOCH3+ HXD

3) 2 CH30OH + 2Na-> 2CH3Na + H2

4) CoHEOH + HC1  C2HsCI + HAD

B1l. YcTaHOBWTE COOTBETCTBME MEXAY Ha3BaHWEM COEAVMHEHUA U 0O0LLeN
(hopMmy/ioi FOMOJIOTMYECKOTO PsAAa, K KOTOPOMY OHO MPUHALNEXMUT

HasBaHue coefjMHEHMNA O6uwan dopmyna
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A, ByTtuH 1) CrHZnR2
b. LInknorekcaH 2) C,Hn
B.  TlponaH 3) CrH2w2
I. byTtaaneH 4) CrHM4
B2. C 3THOM MOryT B3aUMO/ENCTBOBATb

1)  Voposogopos

2)  MertaH

3) Bopga

4)  OTunauertart

5)  Hatpuid

6) A30T

B3. KakoBa Macca ocafka, 06pa3oBaBLUerocs npu CAvBaHUM pPacTBopa,
cogepkallero 52r xnopuaa 6apus, 1 n3bbiTKa pacTeopa Cy/bhara HaTpus.
C1. Vcnonb3ys MeTof 3/1eKTPOHHOro 6GasiaHca, paccTaBbTe KO3(DMULMEHTLI B

CXeMe peakUunn. YKaKuTe OKUCIUTENb N BOCCTaHOBUTESb.

HNOs + P + HD -» HaPOa+ N0

C2. HanuwwTe ypaBHeHMS peakLid, C MOMOLLbHO KOTOPbIX MOXHO OCYLLECTBUTb
CneaytoLLme NPeBpaLLeHms:

CH8

Brr,ceeT

KOH+H20

X! X2 C3H6
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