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3/1EKTPOMEXaHNYECKOro 060pyaoBaHus (Mo 0TPac/nsam)

Pbinbek, 2024 T.



Paboyass nporpaMma y4yeb6HON AMCUMMMHBLI  paspaboTaHa Ha OCHOBe —defepasibHOro
rocylapCTBEHHOro obpasoBaTe/ibHOro ctaHgapTa (fasiee ProC) cpegHero NPoeccMoHaIbHOMo
obpazoBaHua (manee CIO) no cneupanbHocTv: 13.02.13 3kcnyataums v 06C1y»XmBaHme
ANEKTPUYECKOr0 WU 3/1IEKTPOMEXaHMYECKOro obopyfoBaHua (M0 OTPacssM), YTBEPXKAEHHOro
MpukasoMm MuHo6pHaykn Poccum  oT 27.10.2023 N 797; peKomMeHAauMiA Mo opraHmsaumm
MoslyYeHns cpefHero obLLero obpasoBaHMsA B Npegesiax 0CBOeHMS 06pasoBaTe/ibHbIX MporpamMm
cpeaHero npodecCUOHaNIbHOro 06pa3oBaHMsi Ha 6a3e OCHOBHOIO OOLLIEro 06pa3oBaHus, C
YUYETOM MPUMEPHO OCHOBHOWM 06pa3oBaTe/lbHOM MporpaMMbl CpeHero o6LLero obpasoBaHus,
0A00PEHHON peLleHVeM  (efepasibHOr0  y4ebHO-METOANYECKOrO0 O06beANHEHMS MO  O6LLEMY
o6pasoBaHuo (NPoToKon Ne 14 oT «30» Hos6psa 2022 r.) 41 cneunanbHOCTU:

13.02.13 3kcnayatauust M 06CNY>XMBaHWE  SMEKTPUYECKOrO U 3/IEKTPOMEXaHNYECKOrO
obopyaoBaHus (Mo oTpac/IAm)

OpraHuzaumsi-pa3paboTumk:  PblbCKUA  aBUALUMOHHBLIA  TEXHUYECKUIA  KOMMEMK -  dmivan
(hefepa/ibHOro  rocyAapCTBEHHOIO OHOPKETHOrO 06pa30BaTe/IbHOr0  YUPEXAEHVS BbICLLIENO
0bpasoBaHA  «MOCKOBCKMIA  FOCYAPCTBEHHbIA  TEXHUYECKUIA  YHUBEPCUTET  rPadiaaHCKOM
asauyn» (MI'TY TA).

[porpammy coctaBun:

BeccoHoBa H.E., npenogasatesb Pbuibckoro ATK - gmnvana MIFTY T'A

PeLeH3eHT:

Pycosa >K.A., npenogasatesb Pouibckoro ATK - dmnvana MIITY T'A

Pabo4as nporpamma o6¢cy»aeHa 1 006peHa Ha 3acefilaHun UMKIoBo kommceun OT/,
NpoTokon Ne ot » £2% 2024 .

Mpeacenatens UMKIOBOM Kommceun OTLA,  ( » - beccoHoBa H.E.

Paboyas nporpamma paccMOTpeHa 1 peKOMeHA0BaHa METOANYECKMM COBETOM KOJeMKa.

NpoTokosn Ne oT «/CY » tf/Ljs/idi 2024 T.

MeToauct CenesHeBa A.E.
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1. Obwas xapaKTepucTuKa paboyeit nNporpaMmmbl
06ueobpasoBaTe/ibHOM ANCUUMINHBI «XUMUNSA»

1.1. MecTo AUCUMNANHBI B CTPYKTYpPe OCHOBHOW MNPOECCUOHasIbHOM
obpasoBaTe/ibHON NPOorpaMmmbi:

Obuweobpa3osatensHas  aucumnanHa  OYOAKO  «Xumuga»  ABNseTcA
06s3aTeNIbHOM  4YacTbl0  00Wleobpa3oBaTe/IbHOr0  UMKna  0bpa3oBaTe/ibHOM
nporpammbl B cooTeeTcTBUN ¢ PIOC no cneumansHocT 13.02.13 3Skcnnyataums
N 06CNy>KMBaHUE 3MEKTPUYECKOTO WM 3/M1IEKTPOMEXaHMYeCcKoro obopygosaHus (Mo
oTpacnam)

1.2. Llenn v nnaHnpyemble pe3y/ibTaTbl 0CBOEHUS AUCLMMINHDI:

1.2.1. Uenn v 3agaun gucunniviHbl

CofepxaHue nporpaMmmMbl 06L1e06pa3oBaTelbHOM ANCUUNINHBL <« XUMUS»
HanpaB/ieHO Ha AOCTMXKEHME Chefytlowmx Lenein: (opMupoBaHue Yy CTYAEHTOB
NpeacTaBNeHNs O XMMWYECKON COCTaBNAOLLEN eCTeCTBEHHO-Hay4YHOW KapTWHbI
MMpa KaK OCHOBbl MPUHATUA PELUEHWUA B XXM3HEHHbIX W MPOM3BOACTBEHHbIX
CUTyaUWsX, OTBETCTBEHHOI O NOBEAEHNSA B NPUPOLHON cpefe.

3afavn AUCUMN/IVHBI:

1) cchopmmpoBaTh MOHMMaHME 3aKOHOMEPHOCTEN NPOTEKAHUA XUMUYECKMX
MPOLLECCOB M ABMIEHNIA B OKPY>KAKOLLLE Cpeje, LIeOCTHON HayUYHON KapTUHbI MUpa,
B3aVIMOCBSI3M 1 B3aIMO3aBMCUMOCTM €CTECTBEHHbIX HayK;

2) pa3BUTb YMEHWS COCTaBMSATb (DOPMY/Ibl HEOPTraHNYECKNX U OpraHUYecKmX
BELLECTB, YPaBHEHWA  XUMWUYECKMX  peakuuid, O0OBACHATb WX  CMbICH,
MHTEPNPETUPOBATb Pe3y/bTaTbl XMMUYECKNX IKCMEPUMEHTOB,

3) copmupoBaTb HaBblKM  NPOBEAEHWS  MPOCTENLLUMX  XUMUYECKMX
9KCNEPUMEHTA/IbHbLIX  WUCCMeAOoBaHNA ¢ cobntofeHnemM npasun  6e30MacHoro
ob6palleHmns ¢ BelecTBamu 1 nabopaTopHbIM 060pY0BaHNEM;

4) pa3B1Tb YMEHMS UCMO/b30BaTb MHOPMALMIO XMMUYECKOTO XapaKTepa 13
pasINYHbIX NCTOUYHMKOB;

5) cdopmmpoBaTb  YMEHMS  NPOrHO3MpPOBaTb  MOCNEACTBUA  CBOEN
[EATeNIbHOCTN U XUMWUYECKUX MPUPOAHbLIX, ObITOBbIX W MPOM3BOACTBEHHbIX
MPOLECCOoB;

6) cthopmMmpoBaTb MOHMMaHME 3HAYNUMOCTUN JOCTUDKEHNIA XUMUYECKOW HayKK
M TEXHONIOMNIA ANsi Pa3BUTUSA COLMANbHON 1 NPOM3BOACTBEHHOM cep.

1.2.2. MnaHupyemble pe3ynibTaTbl OCBOEHUA 06LLe06pa3oBaTe/IbHOM
AncuunivHbl B cooTBeTcTBUM ¢ PIOC CI1O 1 Ha ocHoBe PITOC COO



Kog n
HavMeHOoBaHMe
hopmMmpyembIX
KOMMeTeHUMI
OKO1.
Bbl6mpatb
Ccrnocoobl
peLleHNs 3ataq
npodgeccMoHanb
HOW
[eATeNIbHOCTU
NPUMEHUTE/TbHO
K pas/INyHbIM
KOHTeKCTaMm

1 YKa3biBaTCA JINYHOCTHbIE U MeTanpeaMmeTHble pe3ynbtatsl us ¢roc

MnaHnpyeMble pe3y/ibTaTbl OCBOEHUS AUCLUMN/INHBI

O6uwmeP

B yacTu TpygoBOro BoCnuTaHus:
- TOTOBHOCTb K TPYyAy, OCO3HaHWe LEHHOCTMU
MacTepcTBa, TPYOoooVeE;
rOTOBHOCTb K  aKTMBHON
TEXHO/OMMYECKOM " coumanbHoin
HarpaB/fIeHHOCTK, CMOCOOGHOCTb  VHULMMPOBATH,
NNaHMPOBaTb W CaMOCTOATENIbHO  BbINO/HSATb
TaKyto [AesiTe/IbHOCTb;

[EATENIbHOCTU

NHTepec K pasINYHbIM cthepam
NPOECCNOHASTIBHON AeATESIbHOCTY,
OBnageHne  yHMBepCaslbHbIMU  Y4ebHbIMU

no3HaBaTe/IbHbIMU AeNCTBUAMMN:
a) 6a30Bble fIornYecKue JenNcTBUA:
CaMoCTOATE/IbHO (hOpMyNNPOBATL n
aKTyasm3vposaTtb MpobreMy, paccMaTpueatb ee
BCECTOPOHHE;
- yCTaHaB/MMBaTb CYLUECTBEHHbIA MPU3HaK Win
OCHOBaHVA [/19 CPaBHEHWS, KacCuuKaumm u
0606LLIEHNS;
- OMpefensTb Uenn  [eATeSIbHOCTH,
napamMeTpbl N KPUTEPUM NX LOCTUXKEHNS;
- BbIAB/IATb 3aKOHOMEPHOCTM WM MPOTUBOPEYns B
paccMaTpUBaEeMbIX ABMIEHUSAX;
BHOCUTb  KOPPEKTUBbI B

3afjaBaTb

[EATENbHOCTD,

hopmmpyembie 06Le06pa3oBaTENbHON ANCUUNIUHOINMA
2 IncuunnmHapHble (NpegmMeTHble) pe3ynbTaThl yYKa3biBawTCA B COOTBETCTBUM C METOAMKOW NpenofaBaHust AUCLMUMNIIVHSI

2
AvcumnavHapHble

- BNafeTb CUCTEMOA XUMWYECKUX 3HAHWI, KOTOpas BK/HOYAeT: OCHOBOMOMararoLye
MOHATUA (XMMUYECKUIA 3/IEMEHT, aToM, 3/IEKTPOHHasi 060/104Ka atoma, s-. p-, d-
3NeKTPOHHbIe opbuTanu aTomoB, NOH, MOJIeKya, Ba/IEHTHOCTb,
3MIEKTPOOTPULIATENBbHOCTb, CTEMEHb OKWUC/EHUS, XMMMYECKasi CBS3b, MOJb, MOsISipHast
Macca, MOSSIPHbIA 00bEM, YrNnepoAHbIA CKeneT, (yHKLVOHa/lbHas Fpynna, paaukan,
N30MePUs, N30MEPbI, FOMOMOMMYECKUIA Psid, FOMOJIONW, YreBOAOPObl, KMC/OPo4- W
asoTcofepXKallive CoefMHeHMs!, BLOMOrMUYecKn aKTUBHbIE BeLLECTBA (YreBO/bl, YVPb,
6enlkv), MOHOMep, MOMMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOSIEKY/ISIPHbIE COEAVHEHWS,

KpUCtavyin4yeckas PELLETKA, TUNbI XUMNYECKNX peaKLI,VIﬁ (OKVIC.I'II/ITEI'IbHO-
BOCCTaHOBUTESIbHbLIE, 3K30- 3HAOTEPMUYECKUE, pPeaKunn MOHHOIO o6|v|eHa), [PacTBop,
INEKTPOMNTBI,  HENEKTPO/INTLI,  3ANIEKTPOINTUYHECKaA  Anccounalnd, OKUCIUTESDb,

BOCCTAHOBUTESb, CKOPOCTb XMMMYECKO PeaKLIMM, XMMNYECKOe PaBHOBECKE), TEOPUN 1
3aKOHbI (TEOPMSI XMMUWYECKOr0 CTPOEHMSI OpraHMYeckux BellecTB A.M. ByTneposa,
TEOPVsI NMEKTPOIUTUYECKO AMCCOLIMaLIMM, Mepuoanyeckuii 3akoH AWM. MeHaeneesa,
3aKOH COXpaHeHVS Maccbl), 3aKOHOMEPHOCTM, CUMBO/IMYECKUA  S13bIK  XUMMU,
(haKTONOrMuYecke CBEAEHWS O CBOICTBAax, COCTaBe, MO/yYeHUM U GEe30MacHOM
CMO/b30BaHNM BAXKHEMLLMX HEOPraHWYECKUX W OpraHWMYecKUX BELLECTB B ObITy U
NPaKTUYECKOW eSTENIbHOCTI Ye/I0BeKa;

- YMeTb BbIB/MATL XapaKTepHble MPM3HAKA U B3aMMOCBS3b M3YUeHHbIX MOHATUIA,
NPUMEHSITb  COOTBETCTBYIOLLME MOHATUS MPU  OMKUCAHWWM  CTPOEHVSI U CBOWCTB
HEOPraHNYeCKNX 1 OpraHNYecKMX BELLECTB W MX MPEBPALLIEHWIA; BbISB/ATL B3aMMOCBS3b
XUMUYECKMX 3HAHWUIA C MOHATUSIMIA U NPEACTaBNEHVSIMA APYTUX eCTECTBEHHOHAYUHbIX
NPeaMETOB;

- YMETb WCMOMb30BaTh HAaMMEHOBAHUS XMMUUYECKUX COEAVIHEHWIA MEXIyHapoaHOro

CO0 (B nocnegHeli pegakumm oT 12.08.2022) B oTrnaronbHoli gopme,



OK 02.
Vcnonb3oBartb
COBPEMEHHbIe
cpeacTBa
NMoucKa, aHasn3a
n
NHTepnpeTaumm

OLEHMBaTb COOTBETCTBME pe3y/bTaToB  LIEMSM,

OLEHNBATb PUCKIM NOCNEACTBUIA AeATEIbHOCTW;
pasBvBaTb  KpeaTVBHOE  MbILLIEHME  Mpu

PeLLEHN XM3HEHHbIX NPOG/IeM

6) 6a30Bble nccnefoBaTeIbCKNE ENCTBUSA:

- B/afieTb HaBbIKaM1 Y4eOHO-MCCMeA0BaTeIbCKOM

M MPOEKTHOM  [eATeNbHOCTKW,  HaBblKaMui

paspeLLeHMs Npobsiem;

- BbEBMSATL MPUYNHHO-CNIEACTBEHHbIE CBS3N U

aKTyanm3npoBaTh 3a4ady, BblABUraTb rMnoTesy ee

peLLeHns, HaxoauTb apryMeHTbl ans

AoKasaTeNbCTBa CBOWMX YTBEPXKAEHWI, 3aaaBaTb

napameTpbl N KPUTEPUN PELLIEHNST;

- aHa/M3MpoBaTb MOMYYeHHble B XO[e PeLLeHns]

3afaun pesynibTaTbl, KPUTUYECKU OLEHMBATb WX

[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHNE B

HOBbIX YC/IOBUSIX;

- YMETb MepPeHOCUTb 3HaHMS B MO3HABaTe/TbHYHO U

MPaKTUYECKYHO 001aCTU YXUSHEAEATENTbHOCTY;

- YMeTb WHTErpupoBaTb 3HaHMSA U3 pasHbIX

NpeaMETHbIX 06/1acTeil;

BbloBMraTb  HOBble  WAEWN,
OpUrMHasIbHbIE MOAX0Abl W PELLEHNS;
- CNOCOBHOCTb UX MCMO/Ib30BaHUS B
Mo3HaBaTe/lbHOW 1 COLMabHOM NMPaKTUKe
B 061acTu LEeHHOCTU Hay4YHOr0 MO3HAHUSA:

ChopMMPOBAHHOCTb MMPOBO33PEHMS,
COOTBETCTBYIOLLEINO  COBPEMEHHOMY  YPOBHHO
pasBUTUS HayKM W OOLLECTBEHHOM MPaKTUKW,
OCHOBaHHOr0 Ha ananore Ky/nbTyp,
CMOCOOCTBYHOLLIEr0 OCO3HaHMIO CBOErO0 MecTa B
MOMMKYbTYPHOM MUPE;

npea/iararb

COHO3a TEOPETMYECKON W MPUKIAAHOA XUMUM N TPUBMA/IbHbIE HA3BaHWA BaXKHEMLLINX
BELLECTB (3TW/EH, aueTWieH, FMUEPVH, (heHon, opmanbaerng, YKCYCHas KuUcioTa,
FNALUMH, YrapHblIiA ra3, YreKUC/bIn ras, aMMmak, ralleHast U3BecTb, HeralleHasi U3BeCTb,
NUTbeBas coja W [PYruix), CoCcTaBATb (POPMY/ibl HEOPraHWYECKUX W OpraHUYecKmx
BELLIECTB, YPaBHEHUA XUMUYECKMX pPeakuui, 0OBACHATb KX CMbIC/; MOATBEPXAaTb
XapaKTepHble XMMUYECKME CBOMCTBA BELLIECTB COOTBETCTBYIOLLMMM 3KCNEPUMEHTAMUN W
3anmcamm ypaBHEHUIA XUMUYECKUX peaKLVIiA;

- YMETb YCTaHaB/IMBaTb MPUHALIEXXHOCTb U3YHeHHbIX HEOPraHWUYECKUX N OpraHUYeCcKnX
BELLIECTB K OrMpedesieHHbIM KraccaM WM rpynnamM COeAvHEHWNA, XapaKTepusoBaTb WX
COCTaB N BaXKHelLUMe CBOWCTBA; OMPefeNiATb BUAbl XMMUYECKNX CBA3E (KOBasIeHTHas,
MOHHasA, METa/I/IMYECKas!, BOLOPOAHAs), TUMbl KPUCT/IVIMYECKUX PELLETOK BELLECTB;
K/1accuprumpoBaTb XUMUYECKME peakLmn;

- cthopMUpoBaThb NPEACTaB/IEHNS:: O XUMWYECKOWN COCTaB/ISOLLEA eCTeCTBEHHOHAYUHOMN
KapTUHbI MWpa, PO/IM XMMWWA B TMO3HAHUW SBMIEHWIA NpUpogbl, B (hHOpMMpPOBaHUA
MbILLIEHVSA U KySIbTYPbl JIMYHOCTK, ee (PYHKUMOHAIbHOM PpamMOTHOCTK, HEOOXOA4MMOIA
ONA peLleHns NPaKTUYeCKMX 3afay M 3KOMOrMYeCKM 060CHOBAHHOIO OTHOLLEHWA K
CBOEMY 3/10POBbIO U NMPUPOAHOM Cpese;

- YMeTb MPOBOAUTL PacyeTbl MO0 XUMUYECKUM (DOPMY/iaM M YPaBHEHUAM XUMUYECKNX
peakumin C MUCMOJIb30BaHMEM (DU3NYECKUX BENIVUMH, XapaKTepU3YHoLMX BeLLecTBa C
KO/INYECTBEHHOM CTOPOHBI: Maccbl, 06beMa (HOpMasibHble YCMOBUS) ra3oB, KOM4YecTBa
BELLECTBA; WUCMO/Ib30BaTb CUCTEMHbIE XMMUYECKME 3HAHUS /19 MPUHATUA PELLEHW B
KOHKPETHbIX YKU3HEHHbIX CUTYaLMsIX, CBSA3aHHbIX C BELLIECTBAMU U UX MPUMEHEHVEM

- YMeTb M/1aHMpoBaTb W BbIMNOMHATb XUMUYECKUIA  3KCNEPUMEHT  (MpeBpaLLEeHUS
OpraHVYecKMX BELLECTB MPY HarpeBaHuK, rnostyyeHre sTUIeHa U U3ydeHme ero CBOMCTB,
KayeCTBeHHbIE peakuun Ha anblerugbl, Kpaxmas, YKCYCHYH KUCMOTY; AeHaTypauus
6eIKOB MpW HarpeBaHWW, LBETHblE peakumn GefkoB; MPOBOAUTL Peakuy WNOHHOIMO
06bMeHa, onpefensaTb cpefy BOAHbLIX PacTBOPOB, KAaYeCTBEHHblEe peakuum Ha cynbgar-,
KapboHaT- M X/I0pUA-aHUOHbI, Ha KAaTWOH aMMOHWS; peLlaTb 3KCrepUMeHTa/TbHbIe
3afa4um no Temam "'MeTasvibl” U ""HemeTasvibl') B COOTBETCTBUM C MpaBWIaMN TEXHUKN

6



NHopMaLmn n
NH(OPMaLMOHH
ble TEXHO/I0r1n
ans
BbIMNO/IHEHNS
3aga4
npodheccroHasb
HOW
[eATeNbHOCTN

- COBEPLLEHCTBOBAHME A3bIKOBOM M UMTaTe/IbCKOM
Ky/bTypbl Kak CpefcTBa B3aMMOAECTBUS MeXIy
JOABMMN 1 MO3HAHUA MUPA;

- 0CO3HAHWE LIEHHOCTW Hay4HOIn AesITeNIbHOCTH,

FOTOBHOCTb  OCYLLECTB/ATbL  MPOEKTHYD U
nccnesoBaTeNibCKyHo [eATeNIbHOCTb
NHAMBULAYa/IbHO W1 B rPpynre;

OBnageHve  yHUBEPCA/IbHbIMU  Y4ebHbIMU

no3HaBaTe/IbHbIMWN AeACTBUSIMU:

B) paboTa ¢ MH(opmaLmei:

- BNafieTb HaBbIKaMK MONy4YeHNs MHAopMaUnn 13
MCTOYHMKOB pasHbIX TWMOB, CaMOCTOSITE/TbHO
OCYLLECTBNATb MOWCK, aHann3, cucTeMaTuaumo
N VMHTEPNPETaUMiO  UHAOPMaLUUM  PasinyHbIX
BUAOB 1 (hOpM MpeLCTaB/eHUs;

- Co34aBaTb TeKCTbl B Pa3/IMYHbIX hopmMatax ¢
YUYETOM Ha3HaueHUs WHGopMaunn W  LeneBoi
ayauTopun,  BbloMpas  OMTUMa/IbHYO  (hopMy
MpeLCTaB/IeHVs U BU3yasm3aumnm;

- OUeHMBaTb [OCTOBEPHOCTb, JIETUTUMHOCTb
WH(OpMaLMK, ee COOTBETCTBME MPaBOBbIM U
MOPa/IbHO-3TUYECKM HOPMaM;

- 1CMONb30BaTb CPeAcTBa MH(OPMALMOHHbBIX U
KOMMYHUKALWIOHHbIX TEXHOMOMNIA B PeLLIEHN
KOrHUTUBHbIX, KOMMYHUKATUBHbIX 7
OpraHu3auUMoHHbIX — 3afad  C  COOMOAeHVEM
TpeboBaHWi 3ProHOMUKM, TEXHVIKU
6e30MacHOCTI, TUIMEHbI, PECYpPCoCcOepexXeHuns,
MpaBOBbIX WM 3TUYECKUX  HOPM,  HOpPM
NHOPMaLIMOHHON 6e30MacHOCTY;

- BMafeTb HaBbIKaMu pacro3HaBaHNA U 3aWyTbI
NHopMaLK, MHGOPMAaLIMOHHON 6e30MacHOCTU

6e3onacHOCTM MNpu 0bpalleHnn C BellecTBamMM M labopaTopHbIM  060pYA0BaHMEM;
NPeAcTaBnATb pe3y/ibTaTbl XMMUYECKOr0 3KCMepMeHTa B (POPMe 3arnmcy ypaBHEHWI
COOTBETCTBYHLLMX peakLuii 1 (hopMy/IMpOBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/IbTaToB;
YMETb aHa/IM3MPOBaTb XUMWYECKYIO WHOPMaUMIo, MOydaeMyto U3 pasHbIX
MCTOYHNKOB (CPEeACTB MaccoBOM MHGopMaumK, CeTb VIHTEPHET 1 apyrue);

- B/1afieTb OCHOBHbIMM METO4aMW Hay4YHOro MO3HaHWA BELLECTB U XUMUYECKUX SB/IEHIA
(HabntogeHve, n3MepeHVie, IKCNEPUMEHT, MOEIMPOBaHUE);

- YMeTb MPOBOAUTL PacyeTbl M0 XUMUYECKMM (hopMy/iaM N YpaBHEHUAM XMMUYECKUX
peakuuini C UCMOSIb30BaHNEM (PM3NYECKUX BE/IMUMH, XapaKTepu3yHLLMX BeLLECTBa C
KO/IMYECTBEHHOWN CTOPOHbI: Macchbl, 06beMa (HOpMasibHble YC0BUSA) rasoB, KO/IMYecTBa
BELLECTBA; WUCMO/b30BaTh CUCTEMHbIE XUMUYECKME 3HAHUA 19 NMPUHSATUSA PELLEHVIA B
KOHKPETHbIX XXN3HEHHbIX CUTYaLMsIX, CBSA3aHHbIX C BELLECTBAMU N UX NMPUMEHEHVEM



OK 04.
AppekTVBHO
B3aMMO/ENCTBO
BaTb 1 paboTaTb
B KO//IEKTMBE U
KOMaHge

JINYHOCTH,

rOTOBHOCTb K camopasBuTUIO,
CaMOCTOSATE/TbHOCTU 1 CaMOONPeaeNeHuIo;
-0B/laJieHVe HaBbIKaMm y4yebHo-
NCCNeaoBaTe/IbCKOM, MPOEKTHON W coUMasibHOM
[eATeNIbHOCTY;

OBnafgeHve YHUBEpCa/IbHbIMK
KOMMYHUKaTUBHbLIMWU AeACTBUSMU:

6) coBMeCTHas AeATe/IbHOCTb:

- MOHUMAaTb W UCMOSb30BaTb MPENMYLLECTBA
KOMaHAHOW 1 UHANBUAYa/TIbHOM paboThl;

- NPUHUMATL LIS COBMECTHON [AeATeSIbHOCTH,
OpraHM30BbIBaTb M KOOPAVHNPOBATL AECTBMA MO
ee [OCTWKEHMIO: COCTaB/ATb MM/laH [AeiCTBUA,
pacnpegensts PO/ € YY4eTOM  MHEHWIA
YUYaCTHUKOB 006CY>KAaTb pe3y/ibTaTbl COBMECTHOM
paboTbl;

- KOOPAVHUPOBaTb W BbINOMHATL paboTy B
YC/IOBUSIX ~ peasibHOro, BUPTYa/1bHOr0 7
KOMOVHMPOBaHHOI O B3aUMOAENCTBYIS;

- OCYLLECTB/SATb MO3UTMBHOE CTpaTernyeckoe
noBefeHVe B Pas/INyHbIX CUTyauusix, NPOsBIATb

TBOPYECTBO n BOOGpaXKeHVe, ObITb
NHULMATUBHBIM
OBnajgeHve YHUBepCcasIbHbIMN

PerynaTUBHbIMUY LeACTBUAMMN:

) NPUHATKE Ceba 1 APYTUX NKOJEi:

- MNPUHMMaTb MOTUBbI W apryMeHTbl ApYrux
Nofer NPy aHannse pesynbTaToB AeATe/TbHOCTH;

- NpU3HaBaTb CBOE MPaBo M NPaBo APYruX Noaen

- YMeTb M/1aHMpOBaTb W BbINOMHATbL XMMUYECKUIA  3KCTEPUMEHT  (NpeBpaLLEeHMA
OpraHNYecKmX BELLECTB NPY HarpeBaHUK, MoslyYeHWe aTUIeHa N U3yYeHWe ero CBOMCTB,
Ka4eCTBEHHbIE peaKUUN Ha anbaernapbl, Kpaxmas, YKCYCHYH KUCMIOTYy; AeHaTypauus
0eNKOB MPU HarpeBaHWK, LIBETHblE peakuun 6e/IKoB; MPOBOAUTL pPeakumm MOHHOIMO
00MeHa, OnpefensATb Cpefy BOAHbLIX PacTBOPOB, KaYeCTBEHHbIE peakumn Ha Cynbgat-,
KapboHaT- M X/I0pUA-aHMOHbI, HA KaTWMOH aMMOHWS; pelaTtb 3KCrepMeHTa/IbHble
3aga4n no teMam "MeTarvibl'" 1 "HeMeTasvibl'") B COOTBETCTBMM C MpaBWiaMy TEXHUKN
6e3onacHOCTX MNpu obpalleHMn C BellecTBaMU UM slabopaTopHbIM  060pYAOBaHMEM;
NPeACTaBNATb pe3y/ibTaTbl XMMUYECKOrO 3KCMepUMeHTa B hopMe 3anmcu ypaBHeHWI
COOTBETCTBYHOLLMX PeaKLmii 1 (hopMy/IMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/IbTaTOB



oK 07.
CopeictBoBaTb
COXpPaHeHNIO
OKPY>KatoLLeN
cpegpl,
pecypcocbepex
eHuIo,
MPYMEHATb
3HaHMA 00
N3MEHEHU
KMmMaTa,
APUHLUMNbI
OepeXKNmMBoro
Mpon3BOACTBA,
ahdpeKTVBHO
[ielicTBOBaTb B
ype3BbIYaNHbIX
CUTYyaUmsIX

Ha OLLIMOKMN;

- pasBMBaTb CMNOCOOHOCTb MOHMMATL MMP C

Mo3MLMN APYroro YesioBeKa;

B 06nacTtun 3Ko/10rM4eckoro BocnmTaHus:

- ChOPMUPOBAHHOCTL 3KOSIOMMYECKON KyNbTYpbl,

MOHUMaHWE BANSHWSA COLMASIbHO-3KOHOMUYECKNX

MPOLECCOB  HA  COCTOSIHME  MPUPOAHOA 1

coumanibHOM  cpedbl, OCO3HaHWe r106a/1bHOro

XapaKTepa 3KO/1I0rM4ecKux npobem;

- MNaHMpOBaHWe W OCYLLECTB/IEHWE [ENCTBUIA B

OKPY)KatoLLIen Ccpefie Ha OCHOBE 3HaHWSA Lenel

YCTOMNYMBOr0 PasBUTUS YeNIOBEYECTBA;

aKTMBHOE HenpuaTMe [eiCTBWIA, MPUHOCALLIMX

BPEA OKPYXKatoLLel cpegg;

- YMeHWe MpOrHo3MpoBaTb HebMaronpusTHbIE

3KO/IOrMyecKme nocneacTeus NpeanpuUHMMaeMblX

[eCTBWIA, NpeaoTBpaLLaThb ux;
pacLumpeHme onbITa

3KO/I0rMYECKOI HanpaB/IeHHOCTY;

- OBMafieHVe HaBbIKamKn y4ebHO-

NCCNef0BaTeIbCKOM, MPOEKTHOM U COLMasIbHOM

JesATeNbHOCTY;

JESITENbHOCTY

- cthopmmpoBaTb NPEACTaB/IEHUS: O XMMUYECKO COCTaBMSOLLEA eCTECTBEHHOHAYYHOM
KapTVHbI MMpa, PO XMMWM B TMO3HaHWM SIBMEHUIA MpYpoabl, B (hopMMpOBaHUM
MbILTEHVA N Ky/IbTYpbl SIMYHOCTY, ee (DyHKUMOHAIbHOM FPamMOTHOCTW, HEOOX04UMO
AN PeLLEHMS MPaKTUYECKMX 3afad WM 3KOSI0rMYECKN 0BOCHOBAHHOMO OTHOLLEHMS K
CBOEMY 3[0POBbIO U MPUPOAHON CPesE;

- YMeTb cob6nodaTb MpaBuia 3KOMOMMYECKM LIefIecoobpasHoro noBeaeHust B ObITy ©
TPYLOBOW [EATENIbHOCTM B LEMSAX COXpPaHeHWUst CBOEro 3[0P0BbS U OKPY)KaOLLEW
NPUPOAHOM Cpedbl; YYUTbIBaTb OMAacCHOCTb BO3LEMCTBMA Ha XKMBble OpraHu3Mbl
onpefeneHHbIX BeLIECTB, MOHMMasi CMbICN MoKasaTens npegesibHoON  [oMyCTUMONA
KOHLIEHTpaumm



Koa v
HanMMeHOoBaHwWe
hopmMmnpyembIx
KOMMeTeHL I

NK 2.1.
MK 2.2.

MK 2.3.

MnaHnpyeMble pe3ynbTaTbl OCBOEHUS AUCLUM/TNHDI

OcCyLLECTBMATL M/IaHUPOBaHVe paboT Mo 3KCr/lyaTaumm 371eKTPUYECKOro U
3/IEKTPOMEXaHNYECKOro 060pya0BaHUS.

PaspabaTbiBaTb [OKYMEHTALUMIO MO 3KCr/lyaTauum  3MeKTPUYECKOTO U
3/IEKTPOMEXaHNYECKOro 060py0BaHUS.

KoHTponmpoBaTb CO6/OfEHNE MepcoHasIoM TpeboBaHWIA OXpaHbl TPYAa,
MPOMbILLIEHHOW 1 NOXKapHOIA 6e30MacHOCTW.



2. CTpyKTypa 1 cogep>kaHune obLieobpasoBaTe/ibHON ANCUUNINHBI
2.1. O6beM ANCUMNANHBLI U BUAbI YY4eOHO paboThbl

Bug yuyebHol paboTsl O6bbem B u4acax
O6bem o6Gpa3oBaTeNlbHON nNporpammb AUCLUUNAUHDI 72
B T.Y.

OcHOBHOe copepxaHue 64
B T.4Y.:

TeopeTunyeckoe ob6y4eHue 30
npakTuyecknue 3aHATUA 34
NMpoheccnoHaNbHO-OPUEHTUPOBAHHOE coOAepxaHue 5
(copgepxaHne npuknagHoro moayns)

B T.Y.:

TeopeTunyeckoe ob6y4eHue 2
npakTuyeckne 3aHATUA 4
MpomexyToyHasa aTTecTauus 5

(ondphepeHuMpoBaHHLIN 3a4eT)



2.2. TemaTUYeCKWU NnaH 1 cofepykaHne ANCUUMNINHDI

HavmeHoBaHMe CofiepyKaHue yHebHoro matepumana (0OCHOBHOE 1 NMPOECCOHaTbHO-0PUEHTMPOBAHHOE), /Ta60PaTOPHbIE 1
pa3/enoB U TeM MPaKTUYECKIE 3aHATSI, NPUKNAAHON Moy b

1 2

OcHoBHoe coaepykaHuie

Pa3gen 1. OCHOBbI CTPOEHMA BELLECTBA
Tema 1.1 OcHOBHOe cofeprkaHve

CTpoeHuve aToMoB  TeopeTuueckoe 06yueHMe

XMMUYECKMX
37IEMEHTOB U CoBpemMeHHast Mofe/ b CTPOEHMS aToma. CUMBOIMUECKUIA A3bIK XUMUN. XUMUYECKUI SNIEMEHT. SMIEKTPOHHAS
npu1poaa KOH(pmrypauwst atoMa. Knaccrmkaums XMMMYeCKUX 3N1IEMEHTOB (S-, p-, d-3n1eMeHTbI). BaneHTHble 3/1eKTPOHBI.

XVMWUECKON CBs3yr  BaIEHTHOCTb. DMIEKTPOHHAA MPYPO/A XUMUUECKO CBSA3N. DMEKTPOOTPULIATENHOCTL. Bufibl XMMUUECKOI CBA3M
(KoBaneHTHasA, MOHHas!, METa/I/IMYECKas, BOAOPOAHas) M Crocobbl ee 06pa3oBaHms

NpakTnyecKue 3aHATUA

PeLLieH1e 3a0aHMIA Ha UCrO/b30BaHNE XMMUYECKOW CUMBOJIMKM U Ha3BaHWIN COEANHEHWIA MO HOMEHK/TATYpe
MEXYHapOAHOr0 COK3a TEOPETUYECKOI Y NPUKMaAHOM XMW U TPMBUAbHBIX Ha3BaHWIA 17151 COCTaB/IEHS
XUMUYECKMX (hOpMY/T BYXATOMHbIX COeAMHEHMIA (OKCUAOB, CYNbMAOB, MAPULOB W T.M.) 1 APYTUX
HEOopraHNYeCKMX COeaVHEHWNIA OTAE/bHBIX K1acCoB.

[MpaKTUYeCKMe 330aHNS Ha YCTAHOB/IEHE CBSI3V MEXMY CTPOEHUEM aTOMOB XVMUYECKNX NIEMEHTOB U
MEPUOAMNYECKVIM M3MEHEHNEM CBOICTB XUMHECKUX 3MIEMEHTOB W VX COBAMHEHIIA B COOTBETCTBIAM C MOMIOKEHMEM
[eproanyECKOI CUCTEMBI.

Tema 1.2. OcHoBHoe cofeprkaHme

Meprioanueckmii MpaKTUYeCKVe 3aHATUS

dopmmpyemble
KOMMETEHLIN

4

OKO1

OKO01
OK 02



3aKOH U Tabnmua
O.W. MeHpeneesa

Meproanyeckas cucTeMa XMMYecKnX anemeHToB .M. MeHaeneesa. ®u3nyeckumiA CMbIcn Mepruoanyeckoro
3aKkoHa .M. MeHpeneeBa. 3akOHOMEPHOCTUN U3MEHEHMS CBOCTB XUMMYECKIX 3/1EMEHTOB, 06pasyeMbIX MK
MPOCTbIX Y CMIOXHbIX BELLECTB B COOTBETCTBUM C MO/IOXEHMEM XUMMYECKOTO 3/1eMeHTa B [Meproanyeckoi
cucteme. MypoBO33peHYecKoe 1 Hay4Hoe 3HadeHwe lNeproanyeckoro 3akoHa [.1. MeHaeneesa. MporHosel O,
MeHpeneeBa. OTKPbITME HOBbLIX XUMUYECKUX 3/IEMEHTOB.

PeLLeHVe NPaKTUKO-OPUEHTPOBaHHBIX TEOPETUYECKMX 3ajaHMIA HA XapaKTepM3aLMI0 XUMUYECKUX 3/IEMEHTOB
«MeTannyeckue / HeMeTa/INIMYECKYIE CBOICTBA, 3/1EKTPOOTPULIATENBHOCT XUMUYECKMX 3/IEMEHTOB B
COOTBETCTBUM C WX 3MIEKTPOHHBLIM CTPOEHMEM W MONOXKEHVEM B NEPUOANYECKON CUCTEME XUMMYECKMX 3IEMEHTOB
O.W. MeHpeneeBa»

Pasgen 2. XuMnyeckue peakumm

Tema 2.1. Tunbl
XUMUNYECKMX
peakLyin

Tema 2.2.

OCHOBHOE cofiepXKaHue
TeopeTnyeckoe 06yueHe

KnaccuimkaLms 1 TUMbl XUMUUECKUX PEAKLIUIA C yUaCTVeM HEOpraHNUYeCKUX BelLecTB. COCTaB/EHIE YPaBHEHWIA
PEAKLIMIA COEAMHEHIS, PA3NOXKEHIS, 3aMELLIEHS, 0BMEHa, B T.U. PeakLi FOPEHs, OKIC/EHMS-BOCCTAHOB/IEHNS.

YpaBHEHUS! OKVIC/IEHS-BOCCTAHOB/EHNS. CTeneHb OKVCEHNs. OKUCIUTENb 11 BOCCTaHOBUTE b. COCTaB/EHME W
YPaBHVBaHWE OKVC/INTE/IbHO-BOCCTAHOBUTE/bHbIX PEAKLINIA METO0M 3/IEKTPOHHOTO GasiaHca. OKUCIUTE/bHO-
BOCCTAHOBMTE/TbHbIE PEaKLM B MPUPOAE, MPOV3BOACTBEHHBIX MPOLIECCAX W KU3HEAESTENbHOCTW OpraH3MOoB

NpakTnyeckue 3aHATUA

KonmuecTBeHHbIe OTHOLLIEHWS B XMW, OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XMW 1 PacyeTb Mo
YPaBHEHMAM XMMMYECKMX peakLmii. Morb Kak eanHMLA KonvyecTsa BellecTa. MonsipHast Macca. 3akoHbl
COXpPaHEeHWs Macchl 11 3Heprmn. 3akoH ABoraapo. MonsipHbIii 06bem razoB. OTHOCKTE/bHAS MIOTHOCTb Fa30B.
PacueTbl M0 YPaBHEHMSIM XUMUYECKMX PEaKLWIA C MCMO/b30BaHMEM MacChl, 06bema (HopMasibHble YC/IOBMS)
rasoB, KO/MYECTBA BELLECTBA

OCHOBHOE COfIEpXKaHIie

10

OKO01

OKO1



OneKTponnMTYeckass  TeopeTMUUecKoe 06yUeHIe

aviccoupaumn m
VOHHbI 0OMeEH

Pasgen 3.

Tema 3.1.
Knaccudukaums,
HOMeHK/TaTypa 1
CTpOeHwe
HeopraHNYecKuX
BELLECTB

Teopyst 3NEKTPOMUTAYECKOI AUCCOLMALIAN. VIOHBI. SNEKTPOMNTBI, HE3NMEKTPONMUTLI. PeakLmi MOHHOTO 0GMEeHa.
CocTaB/eHe peakLyiA OHHOrO 06MeHa MyTeM COCTAB/EHMS X MOMHbIX 11 COKPALLEHHBIX OHHBIX YPaBHEHWIA.
KMCNOTHO-0CHOBHbIE PeaKLM. 33[aHI S Ha COCTAB/IEHME MOHHBIX PeaKLl

NpakTnyecKme 3aHATUA
MpakTyyeckas padota “Turbl XMMUYECKUX PeaKkLimniz”.

VccnegoaHime TMNOB (MO COCTaBY M KONMYECTBY UCXOAHBIX 1 06Pa3yHOLLMXCS BELLECTB) U NMPU3HAKOB
XMMUYECKMX peakUmiA. MpoBeaeHne peakLyin MOHHOTO 06MeHa, onpeaerieHne Cpedbl BOAHbIX PaCTBOPOB.
3a4aH1s Ha CoCTaB/eHNE VOHHbIX PeaKLnin

MpakTnueckast paboTa “CTpoeHe BELLIECTBA U XUMUYECKME peakLyn’
CTpoeHVe 1 CBOMCTBA HEOPraHNYeCKNX BELLECTB
OCHOBHOe cofiepXxaHue

TeopeTuyeckoe 06yUeHNe

MpeMeT HeopraHMUecKoW Xummn. KnaccugmkaLlys HeopraHUUeCKVX BeLLECTB. [MpOCTbie 1 CIOXKHbIE BELLIECTBA.
OCHOBHbIE KNacChl C/IOXHbIX BELLECTB (OKCWAI, TMAPOKCUABI, KACIOTbI, COMM). B3aMMOCBs3b HEOPraHMUECKNX
BELLIECTB. ArperaTHble COCTOsHMSA BelLecTBa. KpucTanimyeckme 1 aMopgHble BELLECTBA. TMbl KPUCTaN/IMUECKUX
PELLETOK (aTOMHasl, MOJIEKY/ISIPHAS!, VIOHHas!, METa/NYECKas!). 3aBUCUMOCTb (D3MYECKIX CBOICTB BELLIECTBA OT
TMNA KPUCT/IIMUECKON PELLIETKM. 3aBUCUMOCTb XUMIYECKOI aKTUBHOCTM BELLIECTB OT BUZA XMMMUECKO CBS3W U
TMNa KPUCTANIMYECKON PeLLETKU. MpUUMHBbI MHOFO0GPAa3Ns BELLIECTB

NpakTnyeckme 3aHATUA

HoMeHKnaTypa HeopraHNUeCKMX BELLIECTB: Ha3BaHMe BELLIECTBA MCXO/IS M3 UX XMMMUECKOIA hopMysibl Wi
COCTaB/IEHIE XVIMMYECKOI (hOpMy/Tbl UCXO/S 13 Ha3BaHMs BELLIECTBA MO MexKayHapoaHoii (VFKOMAK) nim
TPUBMA/bHOV HOMEHKNATYPE.

2 OKM®
2
4
2
2
16
4 OKoO1
2 OK 02
NnK2.1
NnK2.2.
2
NnK23.
2
2
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Tema 3.2. dU3KKo-
XUMUYECKNE
CBOIACTBA
HeopraHM4ecKnx
BELLIECTB

Tema 3.3.

PeLLEHVe NPaKTUUECKMX 33aHVA MO KnacCUMKaLIM, HOMEHKATYPE W XUMUUECKM (iopMy/iam
HEOPraHUYeCKMX BELLECTB Pa3NUHbIX KNAacCoB (YrapHblii ras, YrneKuC/ b ras, aMM1aK, rallieHas U3BECTb,
HeralleHas M3BeCTb, MTLEBAS COAA U PYrVX): HasblBaTb M COCTAB/SITb (YOPMY/Tbl XMMUUECKIX BELLIECTB,
onpeaensiTb NPUHAAIEXHOCTb K Kraccy.

VICTOYHMKM XMMMYECKOA MHopMaLWn (CPeLCTB MacCoBOM MHGopMaLwmn, ceTb HTEPHET 1 apyrie). ounck
VHE(OPMALIM MO Ha3BaHWAM, UAEHTU(MKATOpaM, CTPYKTYPHbLIM (hopMy/iam

OCHOBHOE CoaepPXKaHue
TeopeTnyeckoe 0by4yeHMe

MeTannbl. OBLLye (M3MHECKME N XUMMYECKME CBOICTBA MeTa/IIoB. Cnocobbl MoyyeHus. 3HaueHre MeTa/ioB U
HEMETa//IOB B NPYPO/E W XK3HEAESTENbHOCTM YeroBeKa 1 OpraHin3MOoB. Kopposyis METasvIoB: BUbl KOPPO3uK,
Cnoco6bl 3alLWTbl METa/INIOB OT KOPPO3K

HemeTarnbl. O6LLye (M3NYECKVIE U XMMWUYECKVE CBOICTBA HEMETA/IIOB. TUMMYHbIE CBOICTBA HeMeTanoB 1V-
VII rpynn. KnaccugwikaLyist i HOMEHKNATypa COeVMHEHMNIA HeMETaIIoB. KpyroBOpOThI GVOreHHbIX 9/IEMEHTOB B
npupoze

XUMMNYECKMEe CBOCTBA OCHOBHBIX K/TAaCCOB HEOPraHWYECKX BELLECTB (OKCWAOB, MMAPOKCMAOB, KIC/OT, COMEN 1
Ap.). 3aKOHOMEPHOCTM B U3MEHEHI CBOICTB MPOCTbIX BELLECTB, BOAOPOAHbIX COEAVHEHWIA, BbICLLIX OKCWI0B W
rMPOKCII0B

[NpaKTnyecKue 3aHATUA

CocTaB/ieHVe YPaBHEHWUI XUMUUYECKVIX PEaKLIUIA C yHaCTVEM MPOCTbIX U CIOXKHbIX HEOPraHUYECKUX BELLIECTB:
METa/I/IOB W HEMETA/IOB; OKCWZIOB META//IOB, HEMETA/IIOB M aMDOTEPHBIX 3/IEMEHTOB; HEOPraHMUECKUX KIC/OT,
OCHOBaHWIA 1 aM(OTEPHBIX MAPOKCIAOB; HEOPTaHUYECKVIX COMEN, XapaKTepU3YHOLLMX 1X CBOICTBA.

PeLLieHMe NPaKTUKO-OpPUEHTVPOBAHHbIX TEOPETUHECKIX 33/jaHNIA Ha CBOIACTBA, COCTaB, MO/TyUeHMe 1 Ge3onacHoe
ICMO/b30BaHIE BAXKHENLLX HEOPraHMYECKMX BELLIECTB B BbITY 1 MPAKTUYECKON AESTENbHOCTY YeNoBeKa

OcHoBHoe cofepxaHue

OKO01
OK 02

NnK2.1.
MK22.
MK2.3.
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oeHTudmkaums
HeopraHM4ecKux
BELLECTB

Pasgen 4.

Tema 4.1.
Knaccugmkaums,
CTpOeHUE U
HOMeHK/aTypa
OpraHnyecKmx
BELLECTB

NpaKTnyecKme 3aHATUA 4
[MpakTnyeckas pabota «/oeHTUKaLMA HEOPraHNYECKMX BELLIECTB.

PeLLeHWe aKcnepyMeHTa/IbHbIX 334a4 M0 XMMUYECKM CBOWCTBaM META/IIOB 1 HEMETA/IIOB, MO pacrnosHaBaHUIO U
noy4yeHnto COE,EI,I/IHGHVIVI METa/1/10B N HEMETA/TIOB.

peHTndmKaLWS HeOpraHUYECKMX BELLIECTB C UCTO/b30BaHMEM WX (IN3MKO-XVIMYECKIMX CBOICTB, XapaKTepHbIX
KauYeCTBEHHbIX peakLyii. KayecTBeHHbIE peakLmn Ha CyrbgiaT-, KapoboHaT- 1 X/I0pM/-aHOHbI, Ha KaTVoH
aMMOHVIS

MpakTnyeckas pabota “ CBOMCTBA HEOPraHNYECKVX BELLECTB 2
CTpoeHe 1 CBOCTBA OPraHNYeCKMX BELLECTB 24
OcCHOBHOE coaepkaHue 4
TeopeTnyeckoe 0by4eHne 2

lNosiBneHWe 1 pa3BuTHe OpF&HI/I‘-IGCKOVI XM Kak Haykw. MNpegvet opraqueCKoﬁ XvMUW. MeCTO 1 3Ha4eHve
OpFaHMHeCKOVI XM B CUCTEME €CTECTBEHHbIX HayK.

XMUMUYECKOE CTPOEHME KaK NOPALOK COeAMHEHWS aTOMOB B MOJIEKY/1E COrMIaCHO WX BasleHTHOCTU. OCHOBHbIE
MO/OXKEHUS TEOPUM XMMMYECKOTO CTPOEHIS OPraHNYecKnX coevHeHnin A.M. ByT/iepoBa. YTiepoaHbIi1 CKeneT
OpraHN4ecKoi MoseKy/ibl. 3aBUCMOCTb CBOCTB BELLIECTB OT XMMUYECKOTO CTPOEHUS MOJIEKY/. V13oMepust v
130MEpb.

[MoHSTYE O (hYHKLIVIOHALHOW rpyrine. Pagukan. MpMHUMNbLI KNacCUAMKaLWM OpraHUYECKX COBAVMHEHMIA.
MexayHapoHasi HOMeHK/aTypa 1 NPUHLMMBI HOMEHKNATYPbl OPraHNYECKVX COeaUHEHNIA. [ToHsATVie 06
a30TCOAEPMKALLX COBAVMHEHMAX, BIONOMMUECKMN aKTUBHBIX BELLIECTBAX (YINEBOAAX, Xvipax, 6enkax v ap.),
BbICOKOMO/IEKYNSIPHBIX COEAVHEHNSX (MOHOMEP, NOMMMEP, CTPYKTYPHOE 3BEHO)

MNpaKTnyecKme 3aHATUA 2

HoMeHKNaTypa OpraH1HEeCKIX COeMHEHMIA OTE/bHBIX KNACCOB (HACbILLEHHbIE, HEHACKILLIEHHBIE 1 2
apOMATVYECKVIE YTIEBOOPO/bI, CMIUPTI, (EHOMbI, abAerbl, KETOHbI, KAPGOHOBbIE KUCIOTLI U fID.)

OKO01

MNK21.
MnK22.
MNK23.



Tema 4.2. CBoiicTBa
OpraH1U4ecKmx
COEINHEHWIA

CoCTaB/EHME MOMHbIX M COKPALLEHHBIX CTPYKTYPHBIX (JOPMY/ OPraHNYECKX BELLIECTB OT/E/bHbIX KIAaCCOoB,
MCMOMb3yst MX HA3BaHWUS MO CUCTEMATUYECKON M TPMBUA/IbHOV HOMEHKNATYPE (3TWIEH, aLETUEH, FLIEPVH,
theHon, chopMarbaerna, YKCYCHas KUACMOTa, I UMH). PacueTbl NpoCTeliLlei hopmysibl OpraHnieckoii MoneKyrbl,
VICXO/IS1 113 3MIEMEHTHOTO cocTaga (B %)

OcHOBHOe cofiepkaHve
TeopeTnyeckoe 0byyeHne

PUBNKO-XMMUYECKIE CBOCTBA OpraHN4eckmnx COGAI/IHGHI/IVI OTAE/bHBIX K/acCoB (OCO6GHHOCTVI KfIaCCVI(‘bI/IKaLI,I/II/I

1 HOMEHK/ATYpbl BHYTPYM K/acca; roMO/IorMyecKnin psj, v 06Las (hopmMyria; M30MepKst; (IM3nyecKme CBOICTBa;
XUMMYECKME CBOICTBA; CNOCOObI NOsyYeHus):

- MpesenbHble YrneBoaopob! (ankaHb! U LWKNoanKaHbl). MOpeHMe MeTaHa Kak OayH Vi3 OCHOBHBIX VICTOUHVKOB
Tenna B NPOMbILLIEHHOCTM 1 6biTy. CBOICTBA NPMPOAHLIX YTNIEBOA0POAO0B, HAXOXKAEHME B MPMPO/E U
MPUMEHEHME a/KaHOB;

- HenpeaenbHble (NKeHbI, ANKUHbI U aNKaveHbl) 11 apoMaTUYECKyie YITIeBOAOPO/bl. MOpeHMe aLleTu/ieHa Kak
VICTOYHMK BbICOKOTEMMEPATYPHOIO MaMeHM N1t CBAPKY W PE3KU META/IIOB

- KMCMOPOACOAEpXaLLme COeaMHEHNS (CIMPTbI U (PEHOMbI, KapPOGOHOBbIE KUC/OTbI M 3DUPbI, anbAeriabl U KETOHbI,
XKMpbl, YrNeBogpl). MpakTnyeckoe NpUMeHeHVe STUIEHIIMKONS, INUEpVHa, deHona. MprmeHeHre
(hopmanbaernaa, aueTanbaernaa, YKCyCHoOM KACAoTbI. Mblia Kak COMM BbICLLIMX KaPOOHOBbIX KMCMOT. MotoLpe
CBOWCTBA Mbl1a

- a30TCoAEPKaLLIVEe COEVMHEHS (aMVHBI M aMUHOKIMC/IOTbI, Ge/ku). BbICOKOMONEKY ISPHbIE COeAVHEHUS
(CMHTETUYECKME 1 BIOOrMUECKM-aKTUBHBIE). MOHOMEp, NOMMMEP, CTPYKTYPHOe 38eHO. MonmMepur3aLys
3TWNEHa Kak OCHOBHOE HanpaB/ieHNe ero UCrMob30BaHUS.

["eHeTYeCKas CBA3b MEXY Kraccamm OpraHUYECKX COeANHEHNI
[NpakTn4yecKme 3aHATNA

CBOIACTBA OPraHNYECKNX COBMMHEHIA OTAE/bHBIX KMACCoB (TPMBMAbHAS 1 MEXIYHaAPOAHast HOMEHK/aTYpa,
XVIMWYECKVE CBOVICTBA, COCoGb! NOMyyeHiist): NpeaerbHble (alkaHbl U LWKNOoanKaHbI), HeMpeaebHbIe (aKeHbl,

OK (1
OK (02
OK (4
MNK2.1
NnK22.
MNK23.
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Tema 4.3.

VgeHTnmKaums
OpraHNYecKmnx
BELLECTB, WX
3HaueHvie 1
MPUMEHEHVE B
ObITOBOW U

[JeATENbHOCTM
YesioBeKa

aNKUHbI 1 NKaAWeHbI) 1 apoMaTUYeCKme YreBOAOPOLbI, CrMPTbI 1 (heHOMbI, KapBOHOBbIE KVCMOTbI 1 3qWpbl,
aNbernabl N KETOHbI, aMVHbI 1 aMHOKWC/OTbI, BbICOKOMOMEKY/IAPHbIE COBAMHEHNS. 3a[jaHIIs Ha COCTaB/IeHIIe
YPaBHEHMIN XMMUNYECKIX PEaKLWIA C y4aCTEM OpraHYecKMX BELLECTB Ha OCHOBAHWM 1X COCTaBa U CTPOEHIS

CoCTaB/eHVIe CXEM PeaKLMii (B TOM UmMC/e MO NPea/IoKeHHbIM LIENOYKaM MpeBpaLLEHNiA), XapaKTepr3yHOLLMX
XUMMYECKME CBOICTBA OPraHNYeCKUX COEAMHEHMIA OTAE/bHbIX K1acCoB, Crocobbl UX MOTyHeHUs 1 HasBaHwe
OPraHM4ecKMX COeLIHEHNIA M0 TPUBMAIBHO WM MEXIYHAPOAHOW CUCTEMATUYECKON HOMEHK/TATYe.

PelLieHVie NPaKTVKO-0P1EHTMPOBAHHbIX TEOPETUYECKMX 33aHWIA Ha CBOIACTBA OpraHNYeCKX COeayHEHIA
OT/eNbHbIX K/MaccoB

lMpakTnyeckas paboTa “I'peBpaLLeHms OpraHNYeCKMX BELLECTB NPK HarpesaHuA™.

[MonyueHmre STU/EHa 1 U3yUeHWe ero CBOICTB. MoaenmnpoBaHne MOMEKY/ U XUMUMUECKMX MPEBPaLLIEHUIA Ha
MPUMepe 3TaHa, ITWMEH, aLleTINeHa 1 ap.

OcHOBHOe cofepkaHme
TeopeTnyeckoe 0byyeHvie

BuoopraHuyeckme coeguHeHust. MprMeHeHre 1 B1oorMyeckas posb yrneBoaos. OKMCEHME YIIeBOAOB -
MCTOUHMK SHEPTN XKMBbIX OpraHi3MoB. O61acTy MPUMEHEHS! aMMHOKICOT. [peBpalLeHns 6eKoB NULLY B
opraHuame. Bronoruyeckiie qyHKLMM GenkoB. Bronormyeckie yHKLN XXPOoB. PO/b 0praHNYeCKon XMV B
peLLeHnM Mpo6/ieM MULLEBOI 6e30MacHOCTU

POrb OPraHNYeCKOn XMMMM B PELLIEHM NPOGIEM SHEPTETUYECKOI BE30MAaCcHOCTY, B PA3BUTAV MEAULIVHBI,
CO30aHMM HOBbIX MaTepVasioB, HOBbIX UCTOUHMKOB SHEPIN (aNlbTEPHATVBHbIE UCTOUHUKM 3HEPrm). OMacHOCTb
BO3AEICTBMS Ha YKMBbIE OPraHi3Mbl OPraHUYECKIX BELLIECTB OTAENbHbIX KNaccoB (YrneBoaopobl, CrivipTbl,
(heHO/bI, X/IOPOPraHNYecKyie MPOV3BOAHbIE, aNbAEMAbI 1 A.), CMbIC/ MOKa3aTeNs npeae/bHO A0NyCTUMON
KOHLIEHTpaLym

NpakKTnyeckue 3aHATUA

lMpakTnyecKas pabota: “VaeHTnmKaLws OpraHUYeCKNX COeANHEHNIA OTAENbHbIX KacCcoB”

OKO1
OK 02
OK 04
NMK2 1
NnK22.

MNK23.
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Paspgen 5.

CkopocTtb
XUMNYECKX
peaKLWIiA.

XNMUYECKoe
paBHOBECKE

Pazgen 6.

Tema 6.1.

peHTVdmKaLWIS OpraHYecKyX COeANHEHIIA OTAENbHbIX K1acCcoB (Ha MpUMepe albAeraoB, Kpaxmara,
YKCYCHOVA KUC/OTbI, GE/IKOB U T.1M.) C UCMO/b30BaHMEM WX (IM3UKO-XUMUUECKIIX CBOICTB U XapaKTepHbIX
KauyeCTBEHHbIX peakLyii. [eHaTypaLys 6enka npy HarpeBaHU. LBeTHble peakLiym 6en1koB. Bo3HNKHOBEHME
aHa/IMTYECKOrO CUrHaIa C TOUKM 3PEHUSt XMMUYECKX NPOLIECCOB MPU NPOTEKAHWM KaueCTBEHHOI peakLmn,
MO3BO/SIOLLIEN UAEHTUMLMPOBATL NPEA/IOKEHHbIE OpraHNYeCK/e BeLLIECTBA

MpakTnyeckas paboTa “CTpyKTypa 1 CBOINCTBA OPraHUYeCcKmX BELLIECTB”

KnHeTn4yeckve 1 TepMognHamMmnyeckme 3aKOHOMEPHOCTM NPOTEKaHUS XUMUYECKUX PeakLyIi
OCHOBHOe cofiepykaHve

TeopeTnyeckoe 00y4eHve

CKOpOCTb peaKLiyu, ee 3aBICUMOCTb OT Pa3/INYHbIX (HaKTOPOB: MPMPOAbl PearvpyHOLLMX BELLECTB, KOHLIEHTpaLmm
pearvpyroLLyX BELLECTB, TeMnepaTypbl 1 MIOLLAAV PeaKLIMOHHOM NMOBEpXHOCTW. TernsioBble a(eKTbI
XUMUYECKUX PeaKLIMA. SK30- 1 3HAOTEPMMYECKME, peakLmM.

OB6pPaTUMOCTb PEaKLMA. XUMNYECKOe PaBHOBECHIE U Er0 CMELLIEHVIE MO AE/CTBMEM Pa3NMUHbIX (haKTOpOB
(KOHLIEHTpALIVS pPeareHTOB U MPO/YKTOB peaKLm, aBneHyie, TEMMEpaTypa) /18 Co34aHUs ONMTUMA/IbHbIX
YC/IOBUIA MPOTEKAHMS XMMMUECKNX MpoLieccoB. MpuHumn fle Latense

[NpakTnyeckue 3aHATUA

PelLIeHMe NPaKTKO-OPUEHTMPOBAHHbIX 33IaHNI Ha aHa/M3 (JaKTOPOB, BAVSKOLLMX Ha M3MEHEHME CKOPOCTY
XVIMWUYECKOI PeaKLy, B T.4. C NO3ULIA 9KOMOTYECKM LIENECO0BPa3HOro NoBeaeHUs B GbITy 1 TPY/IO0BOI
[ESTENBHOCTY B LIENSIX COXPAHEHMS CBOETO 310P0BbS 11 OKPY>KAHOLLIEI MPUPOHON CpefbI.

PeLLieHMe NPaKTVKO-OPMEHTMPOBAHHbIX 33AaHMIA Ha MPUMEHEHVE NpuHLMNA Jle-LLaTenbe A5 HaxoxaeHus
HampaB/eHNs CMELLIEHNS PABHOBECUS! XMMYECKO PeaKLM 1 aHam3 (JakTopOB, BAIMSIKOLLMX HA CMELLIEHME
XVIMMYECKOTO PaBHOBECHIS

PacTBopbl

OCHOBHOE cofiepXKaHue

OKOUOK 02

MK21.
MnK22
MK23.

OKO01,0K (02

MNK21.
MK22.
MNK23.

OKO01,0K 02
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IMoHsATVE O
pacTBopax

Tema 6.2.
ViccneposaHue

CBOVCTB pacTBOpOB

TeopeTnyeckoe 0by4eHme

PacTBOpeHWe KaK (3VKO-XMMUUYECKMIA npoLiecc. PacTBopbl. CriocoGbl NPUrOTOB/EHIIS PACTBOPOB.
PacTBOpPUMOCTb. MaccoBasi 107151 PacTBOPEHHOT O BelLeCTBa. CMbIC/ MOKAa3aTens Mpeae/ibHO A0MYCTUMON
KOHLIEHTPALIAW 11 ero UCTIO/Mb30BaHUE B OLIEHKE 3KO/IOTMUECKOl 6e30MacHOCTI.

[MpaBKNa 3KOMOrMUECKM LIENECO06Pa3HOro NoBeaeHUS B GbITy W TPY/A0BOV AEATENLHOCTM B LIENINX COXPaHEHMS
CBOET0 3/10POBbS 11 OKPY>KAKOLLIEV MPUPOAHON Cpe/bl; ONACHOCTb BO3AENCTBUS Ha XKMBbIE OpraHi3MbI
Onpe/eneHHbIX BELLIECTB.

PelLieHVe NPaKTVKO-OPUEHTVPOBAHHBIX PACUETHBIX 33aHNIA Ha PACTBOPbI, CTOMb3yeMble B GbITOBOVA 1
MPOV3BOACTBEHHOI [IEATE/LHOCTY UeNoBeKa

OCHOBHOE CofiepyKaHue
MpaKTWYecKme 3aHATUS
MpakTyyeckas paboTa «[PUroTOBNEHNE PACTBOPOB.

MpUroToBNEHE PACTBOPOB 33AaHHOI (MACCOBOM, %) KOHLIEHTPALWM (C NPaKTUKO-OPUEHTMPOBAHHBLIMM
BOMPOCaMM) 1 OnpefeneHne cpebl BOAHbIX PaCTBOPOB.

PelLLeHVe 33a4 Ha NPUIOTOB/IEHVE PACTBOPOB

MpocheccroHabHO-0PUEHTIPOBAHHOE CofepyKaHMe (CoaepyKaHe NPYK/IaAHOro Mogy/sl)

Pasgen 7.

Xumusi B BbITy 1
NPOV3BOACTBEHHOM

JEATENbHOCTY
YenoBeKa

Xummrs B 6bITY 1 MPOV3BOACTBEHHOM AESATENbHOCTY YerioBeKa
OcHoBHoe cofepxaHve
TeopeTnyeckoe 06y4yeHVe

Hogeiume JOCTWXXEHUA XUMYECKOW HayKn n XVMUYECKOI TEXHOMOMMN. Porib XM B 06ecrieueHnm

3KO/OrMYECKO, 3HepreT|/|quK0|71 n I'Il/ILLI,EBOI7I 6e30MacHoCTH, pasBUTUM MeauLMHLI. [paBunia nomncka 1 aHanmsa

XVIMMYECKOV MH(OPMALIVN U3 Pa3NIYHBIX MCTOUHMKOB (Hay4Hasi U y4e6HO-HayyHast ITepaTypa, CPeacTsa

OK 07

MNK21.
MnK22.
MK23.

OKO01.0K 02
OK 4
NMK2.1
NnK22
MK23.

OKO1

OK (02, OK 04
OK 07
MNK2.1



MaccoBOW MH(opMaLmK, ceTb VIHTEpHET) nK22
NpakTnyeckue 3aHATUA 4 MNK2.3.

MOMCK 1 aHanIn3 KecoB O MPUMEHEHUN XUMUYECKMX BELLIECTB U TEXHOMOMMIA C y4eTOM OyayLLei

NPO(ECCMOHATBHOM AEATENBHOCTU MO TeMaM: BaXHENLLME CTPOUTE/bHbIE MaTepuasibl, KOHCTPYKUMOHHbIE

maTeprasibl, KPacKu, CTEKI0, KepamyiKa, MaTepuasibl 4151 ANEKTPOHMKM, HaHOMaTepuasibl, TEKCTU/IbHbIE BOSIOKHA, 4
VCTOYHVIKM 3HEPrW, OPraHUYecKue 1 MUHEPasTbHbIe YA0OPEeH!S, TEKapCTBEHHbIE BELLIECTBA, ObITOBas X M.

3awyra: MpeacTasneHe pesyrbTaToB PeLLeHNs KeiicoB B hopMe MUHK-AO0KaA C NpeseHTaLmel
MpomeXyTouHasi aTTecTaumsi rno gucumnnnHe (amMdepeHUMPOBaHHbIN 3a4eT) 2

Bcero 7



3. Ycnosusi peamzaumm  paboyeir rnporpammbl  006LLE0Opa30BaTENIbHOW
ANCUVNNHBI

3.1. Tpe6boBaHUA KMUHMMANbHOMY MaTepuanbHO-TEXHNYECKOMY
obecrneyvyeHunto

Peanuzaums nporpaMmbl AUCUMMAAMHBI TpebyeT Hanmums y4ebHOro kabuHeTa
«XUMUN»

O6opynoBaHMe y4ebHOro KabmHera:

KnaccHasa focka.

Tabnmua MeHpaeneesa.

Habopb! LWapoCcTepXXHEBLIX MOAE/Ne MOJIEKY/N.

Mopgenu Kpuctaninyecknx peLleTok.

Konnekumm npocTbIX U CNOXHBLIX BELLECTB U/WIK KONEKLMN NONMMEPOB.
Konnekumsa ropHbIX nopos 1 M1MHepasios.

YuebHble Nocobus 1 MeToAnyeckas nuTepaTypa.

TexHn4yeckue cpeacTea O6y‘—IeHI/IFI .

1 APM npenogasatens

3.2. MHpopmaunoHHOe obecrnevyeHne obyyeHun s

[MepeyeHb  PEKOMEHAYeMbIX Y4YeOHbIX  W3AaHWIA, VIHTepHeT-pPecypcoB,
[OMONHUTENbHON NTepaTypbl

OCHOBHble UCTOYHUKWN:

1 HukntnHa, H. . O6was v HeopraHuyeckas xvmusa. B 2 4. Yactb 1

TeopeTUYecKMe OCHOBbl . YYeOHMK W NPaKTUKyM [ON19  CPeAHero
npodeccnoHanbHoro obpasosaHus / H. I'. HukntnHa, B. W. 'pebeHbKOBA.
— 2-e 3., nepepab. n gon. — Mocksa : M3gatensctBo HOpant, 2023. —
211 c. — (MpodeccroHanbHoe obpasoBaHme). — ISBN 978-5-534-03676-3.
— TeKCT : aneKTPOoHHbIN // ObpasoBaTenbHas nnaTgopma KOpailT [canT]. —
URL.: https://urait.ru/bcode/514849 (pata obpalueHmns: 29.08.2023).

HukntunHa, H. I, O6waa n HeopraHnyeckas xumms B 2 4. Yactb 2. Xumus
3NIEMEHTOB : YYeOHWK W NPaKTUKyM [N8 CPeAHero npogecCMOoHaIbHOro
obpasosaHusa / H. I'. HukutuHa, B. U. I'pebeHbKoBa. — 2-e 13f,, nepepad. un

2


https://urait.ru/bcode/514849

pon. — MockBa : W3gatensctBo HOpant, 2023. — 322 ¢ —
(MpodeccroHanbHoe obpasoBaHne). — ISBN 978-5-534-03677-0. — TekcT
. 9N1eKTPOHHbIA // ObpasosaTenbHas nnatgopma FOpanT [canT]. — URL:
https://urait.ru/bcode/514850 (gaTa obpaiieHus: 29.08.2023).

CyBsopos, A. B. O6Laa 1 HeopraHuyeckas Xumus B 2 1. ToM 1 : yuebHUK
ANa cpeaHero npodeccroHansHoro oobpasosaHmst / A. B. Cysopos, A. b.
Hukonbcknin. — 6-e n3g., ucnp. v gon. — Mocksa : N3gatensctso HOpaiT,
2023. — 343 c¢. — ([MpodeccroHanbHoe obpasoBaHme). — ISBN 978-5-534-
08659-1. — TeKcT : aneKTpoHHbIN // ObpasoBatenibHasA nnargopma HKopant
[canT]. — URL: https://urait.ru/bcode/513570 (pata  obpaLleHUs:
29.08.2023) .

Cysopos, A. B. O6was n HeopraHnyeckas Xummna B 2 7. ToM 2 : y4eBHUK
ONA cpeaHero npodeccnoHansHoro oobpasoBaHusi / A. B. Cysopos, A. b.
Hukonbcknin. — 6-e n3g., ucnp. v gon. — Mocksa : M3gatenscteo KOpaiT,
2023. — 378 c¢. — ([MpoeccrmoHanbHoe obpasoBaHue). — ISBN 978-5-534-
02182-0. — TeKcT : aneKTpPoHHbIN // Obpa3oBaTtenibHas naargopma KOpanT
[canT]. — URL: https://urait.ru/bcode/513571  (gata  obpalleHus:
29.08.2023) .

CyBopoB, A. B. 0O6Llas 1 HeopraHMYeckas Xxumus. Bonpockl 1 3agaun :
yyeGHoe nocobue Ans cpeaHero npodeccuoHanbHoro obpasosaHus / A. B.

CysopoB, A. b. HukonbCknii. — 2-e wm3g., ucnp. u gorn. — Mocksa
N3patensctBo  HOpant, 2023. — 309 c¢. — (lpodeccroHanbHoe
obpasoBaHue). — ISBN 978-5-534-07903-6. — TeKCT : 3N1eKTPOHHbIn //
O6pasoBare/ibHas nnatgopma FOpanT [caiT]. — URL:

https://urait.ru/bcode/516462 (nata obpalleHuns: 29.08.2023).

JONONHNTEeNbHbIE UCTOYHUKN:

1
2.

N.C.I'yzei, P.M.CyposueBa. Xumua 11 kn. M., Apodpa, 2007
rabpuensH O.C., Xumus 11 kn. ba3osblil ypoBeHb: - M:[poda.2007.

MHTepHeT-pecypchl.

1
2.
3.

Poccuiickas anekTpoHHas Lwkona https://resh.edu.ru/

Anxumuk, http://www.alhimik.ru/

HTepakTUBHasA  nepuoaMyeckasd CUCTEMa  XMMUYECKUX  3/IEMEHTOB.
http://www.chemicool.com/

http://www.hemi.nsu.ru/ Xvimmnsa. ObpasoBaTesibHbI CanT 415 LWKO/IbHVKOB.
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4. KOHTpPONb W OUEHKa pe3ynbTaToB OCBOEHUS 006Lle06pa3oBaTe/ibHOM
ANCUWNNHBI

KOHTpo/lb M OLEHKa pe3yNibTaToB OCBOEHMSI YUeBHOM AMCLIMMIMHBI  OCYLLIECTBSIETCS
npenoaaBaTesieM B MPOLECCE MPOBEAEHUS MPAKTUYECKMX 3aHATUI, TECTUPOBAHMS, a Takke
BbIMNO/HEHUS 0BYUAOLLMICS VHAVBUAYa/bHbIX 33fjaHWIA, NPOEKTOB, UCCEA0BaHWIA.

Ne OK/NK
I
1
11 OKo1
1.2 OKO1

OK 02

Pasgen/Tema

OcHoBHoe coepxaHne

Pasgen 1. OcHoBbI
CTPOEHNA BeLLleCcTBa

CTpoeHve aTtomoB
XUMNYECKUX 3/IEMEHTOB
N NPUPOAA XMMMNYECKOM
CBA3N

Pe3ynbTaT 00y4eHNs

dopmynuposBaTb
6a30Bble MOHATUSA U
3aKOHbI XMW

CocTaB/siTb XMMUYECKIME
(hopMy/ibl COeAVHEHWI B
COOTBETCTBUM CO
CTErNeHbLH OKUC/IEHNS
XUMUYECKUX 3/TEMEHTOB,
NCXO0As 13 BASIEHTHOCTU U
3MeKTPOOTPULIATENTIHOCTW

MeproaNYECKIA 3aKOH 1 XapaKTepu3osaTb

Tabnmua A4.W.
MeHpeneesa

XVMMYECKWE 3/IEMEHTLI B
COOTBETCTBUM C UX
MO/IOXKEHMEM B
NepyoAnYECKO cucTeme
XVMUYECKMX 3/1EMEHTOB
O.1. MeHpeneeBa

24

Twvnbl OLUEHOYHbIX
MeponpuUATUiA

1 TecT «CTpoeHMe aToMoB
XUMWNYECKMX 3M1EMEHTOB U
NPUPOAA XMMUYECKOM CBA3Y.

2. 3afilauu Ha cocTaB/ieH/e
XUMUNYECKMX hopmy/
[BYXaTOMHbIX COeIMHEHWI
(okcmpos, cynbnaos, rmapuaos
NT.M).

3. 3afaHnA Ha CMnosb3oBaHKe
XVIMNYECKOW CUMBOJINKA U
Ha3BaHWN COeJUHEHWNIA MO
HOMEHK/aType MeXXayHapOoHOro
COHO3a TEOPETUYECKO U
NPUKIaLHOM XUMUA U
TPVBUA/IbHBLIX Ha3BaHWIA /151
COCTaB/IEHNSA XUMUYECKMX
hopmyn ABYXaTOMHbIX
COeAVHEHWN (OKCUAOB,
CyNb(MA0B, MMAPULOB UT.M.) K
LAPYrnx HeopraHM4YecKmnx
COeAVMHEHWNIA OTLEe/bHBbIX K/1acCoB

1 Tect «MeTanmyeckue /
HEMETa/I/IMYECKUNE CBOMCTBA,
3/IEKTPOOTPULIATE/THOCTL U
CPOACTBO K 3/IEKTPOHY
XUMWYECKUX 3/1EMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHbBIM
CTPOEHMEM U MOSIOKEHVEM B
NePUOANYECKO CUCTEME
XUMUYECKMX anemeHToB [.U.



Ne OK/NK

2

21 OKO01
OK 04

Pasgen/Tema

Pasgen 2. XumMunyeckume
peakunn

TuUnbl XUMNYECKNX
peaKkumii

Pe3ynbTaT 06y4eHNs

XapakTepu3oBaTb TUMbI
XUMUYECKNX peakuuii

CocTaBnATb peakumm
COeANHEHUSA, Pa3/IOXKEHWS,
00MeHa, 3ameLLIEHS,
OKUC/INTE/IbHO-
BOCCTaHOBUTE/IbHbIE
peakumn

25

TwWnbl OLUEHOYHbIX
MeponpPUATUIA

MeHpeneesa».

2. MNpaKTn4yecKue 3a4aHnA Ha
YCTaHOB/IEHVE CBSA3N MeXay
CTPOEHMEM aTOMOB XMMUYECKMX
3/1EMEHTOB W MEePUOANYECKIM
N3MEHEHVIEM CBOVCTB
XUMUYECKMX 3/1EMEHTOB U UX
COeAMHEHWNIA B COOTBETCTBUN C
nonoXkeHviem lMepurogmyeckon
cucTeme.

3. MNpakTNKo-0pUeHTNPOBaHHbIE
TEOpeTUYECKMe 33aHnA Ha
XapakTepusaumio XUMNUYECKIMX
anemeHToB: «MeTanmueckue /
HeMeTa/I/IMYECKME CBOCTBA,
3MIEKTPOOTPULIATENILHOCTD U
CPOACTBO K 3/1EKTPOHY
XUMUNYECKMX 3/IEMEHTOB B
COOTBETCTBME C MX 3/IEKTPOHHBIM
CTPOEHVEM U MOSIOXKEHNEM B
NepuroaNYecKoi cnucTeme
XUMUNYECKUX 3/1IEMEHTOB

O.W. MeHpeneeBa»

KoHTposbHas pa6oTa
«CTpOeHVe BELLECTBA U
XVIMUYECKUNE PeaKLnm»

1 3ajaym Ha cocTaB/ieHue
YPaBHEHWI peaKLmiA:

- COefMHEHUSA, 3aMeLLIeHS,
pa3noXeHusi, 06MeHa;

- OKUC/NINTESIbHO-
BOCCTAHOBUTE/IbHbIX peakLyii ¢
1CMo/b30BaHVEM MeToAa
3M1EKTPOHHOIO 6asiaHca.

2. 3a[j@a4M Ha pacyeT Macchbl
BeLLEeCTBa WK 06bEMA

rasoB Mo M3BECTHOMY KOJINYECTBY
BeLLIECTBa, Macce Win 06bEMY
OAHOr0 13 y4acTBYHOLLMX B
peaKUnn BELLECTB; PacyeThI
Maccbl (06bEMa, Ko/m4ecTsa
BELLIECTBA) MPOLYKTOB peakLimu,



Twvnbl OLUEHOYHBIX

Ne OK/nK Pasgen/Tema Pe3ynbTart 06yyeHUs o
MeponpuUATUiA
€C/I1 OAHO 13 BELLECTB NUMEET
nprMecK
2.2 ONEKTPO/INTUYECKasA CocTaenaTb ypaBHeHUA 1 3afaHunA Ha cocTaB/ieHVe
anccoumaumsa M MOHHbIM  XMMUYECKMX peakumm MOSIEKYIAPHBIX U MOHHBIX
06MeH WNOHHOro 06meHa ¢ peakuuii ¢ y4acTeM KIC/IOT,
y4yacTtnem OCHOBaHWI 1 CONeN,

HeopraHM4yecKnx BeLLIECTB  YCTaHOB/IEHNE U3MEHEHNS
KUC/TOTHOCTU Cpefbl
2. MpakTnyeckas paboTa "Tunbl
XUIMUYECKNX PeakLniA'

3 Pasnen 3. CTpoeHue n  VccnepoBaTb cTpoeHue 1 KOHTPOsIbHasA paboTa
CBOICTBA CBOMCTBA «CBOWCTBa HEOpPraHNYeCKNX
HeopraHn4yecKmnx HeopraHM4ecKux BELLLECTB»

BELLeCTB BeLLLeCTB
31 OKO01 Knaccnimkaums, Knaccnimumposatb 1 TecT «HomeHKnaTypa u
MK2.1. HomeHKnaTypa u HeopraHN4ecKme Ha3BaHWE HEOPraHMYeCcKnx
MNK2.2. cTpoeHne BELLIECTBa B COOTBETCTBUM  BELLIECTB UCXOAA U3 UX
MNK2.3.. HeopraHNYyecKnx C WX CTPOEHVEM XVIMNYECKOM (hopMy bl Win
BELLIECTB COCTaB/IeHME XMMUNYECKOM

(hopMy /bl UCXOAA U3 Ha3BaHUSA
BELLIECTBA M0 MeXXAYHapOLHOM
W TPVBUASIbHO
HOMEHK/ATYpe».

2. 3afjaum Ha pacyeT MaccoBo
fonu (Maccbl) XMMUYECKOro
anemeHTa (CoequHeHNA) B
MOJIEKY e (CMeCK).

3. MNMpakKTn4ecKme 3aaaHns Mo
Kraccumkaumm, HoMeHKaType v
XVIMWUYECKUM ¢hopmy/iam
HeopraHM4ecKux BeLLECTB
Pa3/INYHbLIX KAcCoB.

4. [paKTnyeckue 3afaHnsa Ha
onpeaeneHne XMMNYECKOM
aKTUBHOCTU BELLIECTB B
3aBUCUMOCTM BMAA XMMUYECKOM
CBS3M U TUNa KPUCTa/TINYECKOM

peLleTKn
3.2 OKO01 PUNKO-XMMNYECKNE YcTaHaBMBaTb 1. TecT «Ocob6eHHOCTU
OKO02  cBoiicTBa 3aBMCUMOCTb (PU3MKO- XMIMUYECKNX CBOMCTB OKCUOB,
MK21. HeopraHM4yeckux XVIMUYECKMX CBOMCTB KMC/I0T, OCHOBaHWI, aM(hOTePHbIX

5



Ne

OK/NK

NnK2.2.
MK 2.3.

33 OKO01

41

OK 02
OK 04

OKO1

NK2.1.
NnK2.2.
NK2.3.

Pasgen/Tema

BELLECTB

VpeHTnpmkaums
HeopraHN4YecKmx
BELLIECTB

Pa3gen 4. CTpoeHue u
CBOWCTBA
OpraHnYyecKmx
BeLLeCTB

Knaccimkaums,
CTPOeHVE U
HOMeHK/aTypa
OpraHvyecKunx BeLLIECTB

PesynbTat 06yyeHUs

HEOPraHNYeCKNX BELLECTB
OT CTPOEHNS1 aTOMOB U
MOJIEKY/T, a TaKkKe Tvna
KPUCTa/I/IMYECKOI
PELLIETKN

WccnepoBaTb
KayeCTBEHHble peaKLmm
HeopraHM4ecKKMX BELLIECTB

VccnepoBaTb CTPOEHME U
CBOWMCTBA OpraHn4ecKmnx
BELLIECTB

KnaccuimumpoBaTtb
OpraH1YecKue BeLLIECTBA B
COOTBETCTBUN C UX
CTPOEHVEM

Twvnbl OUEHOYHBIX
MeponpuUATUiA

rMAPOKCUAOB W COMe.

2. 3aflaHNA Ha cocTaB/ieHVe
YPaBHEHUI XUMUYECKMX peaKLyii
C y4acCTreM MPOCTbIX U C/IOKHbIX
HeopraHN4eCKnX BELLECTB:
OKCW0B MET/I/10B, HEMETA//IOB U
aMoTepHbIX 3/IEMEHTOB;
HeopraHN4ecKnX KUC/OT,
OCHOBaHWIN 1 ampoTepHbIX
rMOPOKCUA0B, HEOPraHNYECKMX
COJIEN, XapaKTepu3yoLWX UX
CBOWCTBA 1 Crocobbl Mosy4eHs.
3. NpaKTNKOo-OpUeHTNPOBaHHbIE
TEOpeTUYeCKMe 33aHnA Ha
CBOWCTBa 1 Nosy4yeHme
HeopraHNYecKnX BELLIECTB

1 NpaKTNKo-0pUEHTNPOBaHHbIE
3afjaH1A Mo COCTaB/IeHUIO
XUIMUYECKUX peaKkLuii ¢ yyacTuem
HeopraHM4ecKnX BeLLIECTB,
MNCNO/b3YeMbIX 419 NX
NOEHTUMKALN.

2. MpakKTnyeckasa paboTa
“UpeHTDMKaLMA
HeopraHUYyecKnx BeLLECTB”

KoHTponbHas paboTa
«CTpoeHme 1 CBOMNCTBaA
OpraHnYecKmx BeELLECTB»

1 3afaHnA Ha cocTaB/ieHVe
Ha3BaHWN OpraHNYecKnx
COeJUHEHNIA NO TPUBUASTLHON W
MeXXayHapoaHO
CUCTEMATUYECKON HOMEHK/aTYpe.
2. 33[j@H1A Ha cocTaB/ieHue
MO/THBIX W COKPALLEHHbIX
CTPYKTYPHbIX hopmy/
OpraHnYecKmX BELLIECTB
OTLZe/bHbIX K/1accoB.

3. 3agaun Ha onpejesnieHve
npocTeiiLleit hopmMy/bl



Ne

OK/NK

42 OKO01

OK 02
OK 04
NK2.1.
NnK2.2.
NK23.

43 OKO01

5

OK 02
OK 04
MNK2.1.
NnK2.2.
MNK2.3.

OK 01
OK 02
NK2.1.

Pasgen/Tema

Pe3ynbTaT 06y4eHNs

CaoiicTBa opraHn4yecKmnx YcTaHaB/vBaTb

COeIHEHNIA

WpeHTnpmkaums
OpraHNYecKnX BELLECTB,
NX 3HaYeHvie 1
NpUMeHeHWe B 6bITOBOM
1 NMPOV3BOLACTBEHHOM
[eATeNIbHOCTU YerioBeKa

Paspen 5.
KnHeTnuyeckune n
TepMogMHaMmnyecKkme
3aKOHOMEPHOCTH
npoTeKaHus
XUMUYECKUX peaKLinin

CKOpOCTb XMMNYECKMX
peakLmii. XUMUYeCcKoe
paBHOBECKE

3aBCUMOCTb (I13MKO-
XMMWYECKMX CBOICTB
OPraHNYecKnX BeLLECTB OT
CTPOEHMSA MOJIEKY/1

WccnepoBaTb
Ka4eCTBEHHbIe peaKkLuyn
OpraHM4ecKmx
COeAVHEHUIA OTAENbHbIX
K/accoB

XapaKTepunsoBaTb
BIMAHWE Pa3NYHbIX
(haKTOopOoB Ha
paBHOBECKE U CKOPOCTb
XUMUYECKNX peaKuuii

XapaKTepn3oBaTb
B/ISIHME KOHLEHTpauun
pearvpyroLmx BeLLECTB U

2

Twvnbl OUEHOYHBLIX
MeponpPUATUIA

OpraHMYecKon MosIeKy/bl, UCXOAA
13 3/1EMEHTHOro0 coctasa (B %0

1. 3agaHunA Ha cocTaBfeHVe
YPaBHEHMI XUMNYECKMX peaKLyi
C y4aCTreM OpraHNYecKmnx
BELLIECTB Ha OCHOBaHUN NX
cocTaBa U CTPOEHUS.

2. 3aflaH1A Ha cocTaB/ieHue
YPaBHEHU XMMUYECKNX PeaKLIvi,
WNTIOCTPUPYHOLLMX XMMUYECKIME
CBOWCTBA C Y4ETOM MeXaHM3MOB
NPOTEKaHWA JaHHbIX peakumii n
reHeTUYECKOM CBA3N
OpraHVyecKux BeLLIECTB pPasHbIX
K/1accoB.

3. PacyeTHble 3a4a4n o
YpaBHeHUSAM peaKkumii ¢ ydacTvem
OpraHNYecKKX BELLECTB.

4. MNpakKTnyeckasn paboTta
“I"peBpaLLeHns opraHUYecKmx
BELLIECTB NPV HarpesaHun'

1.MNpaKTNKo-0pUeEHTNPOBaHHbIE
3afjaHnA Mo COCTaB/IEHUIO
XVIMUYECKUX peaKkLuii C yyacTuem
OpraHNYyecKuX BeLLECTB, B T.u.
MCMOMb3YeMbIX NS UX
NAEHTU(MKaLUN B ObITY 1
NPOMBbILLIIEHHOCTI.

2. MpakTnyeckas paboTa
“UpeHTnrKaLms opraHUyecKmx
COeAMHEHWNIA OTAeNbHbIX K/1accoB

[paKTVKO-0pEHTUPOBaHHbIE
TEOPETUYECKME 3aaHMA Ha
aHanm3 (paKTopoB, BAMAIOLLMX HA



Ne

6.1

6.2

OK/NK

NnK2.2.
MNK2.3.

OKO01
OK 02
MNK2.1.
NnK2.2.
MK 2.3.

OKO1
OK 04
MNK2.1.
NnK2.2.
NK2.3.

Pasgen/Tema

Pasfen 6. PacTBopbl

[NoHATKe 0 pacTBopax

VccnenoBaHve CBOWCTB
pacTBOpOB

Pe3ynbTaT 06y4eHUs

Twvnbl OLUEHOYHbIX
MeponpPUATUIA

TeMnepaTypbl Ha CKOPOCTb U3MEHEHVE CKOPOCTM XMMMUECKOI

XVIMUNYECKMX peaKLmin
XapaKTtepu3oBaTb
B/IMSAHVIE V3MEHEHMA
KOHLIEHTpaLN BELLIECTB,
peakumm cpedbl 1
Temrepatypbl Ha
CMELLIEHME XMMMNYECKOT O
paBHOBeCKSt

WccnepoBaTb UCTUHHbIE
pacTBopbl C 3alaHHbIMN
XapaKTepuctTukamum

Paznnyarb UCTUHHbIE
pacTBopbI

WccnegoBatb (n3nKo-
XVIMUYECKME CBONCTBA
UCTUHHbIX PacTBOPOB

peakumn. [NpaKTKo-
OpPWEHTUPOBaHHbIE 3afaHNA Ha
nprMeHeHve NpuHumna Jle-
LLlaTenbe ons HaxoXaeHus
Harpas/ieHNs CMeLLIEHNA
PaBHOBECKA XMMUNYECKOM peaKkLmn
1 aHa/I13 (haKTOpPOB, B/IMSAOLLMX
Ha CMELLIEHNe XMMMNYECKOro
paBHOBecUA

1 3afaun Ha NpUroToB/eHNE
pacTBOpOB.

2. [paKTUKO-0pPUEHTMPOBAHHBbIE
pacyeTHble 3aaHKA Ha
[MCNEepPCHbIE CUCTEMBI,
NCMosb3yeMble B GbITOBOI 1
NPOV3BOACTBEHHOWN [eATe/IbHOCTU
YesoBeKa

MpakTnyeckasn paborta
“TpuroToBneHVe pacTBOPOB™

MpodheccroHanbHO-0PYEHTUPOBAHHOE COflepKaHKe (CoaepXKaHve NPUKIaLHOro Moays)

OKO01
OK 02
OK 04
OK 07
NK2.1.
NnK2.2.

Pasgen 7.

XuMuns B BbITY U
NPOV3BOACTBEHHOM
[esATeNIbHOCTU
YesioBeKa

Xmus B 6bITy 1
NPOV3BOACTBEHHOM
[esATeNbHOCTI YesioBeKa

OugeHMBaTb NMocneacTBus 3awmTta Keiica (C yYeTom

ObITOBOM W
NPON3BOACTBEHHOW
LeATENbHOCTN YesioBeKa
C No3nUNiA
3KO0M0rMYecKom
6e3onacHOCTK

OueHnBaTb NocneicTBuA
ObITOBOW 1
NPOV3BOACTBEHHOM
[eATeNbHOCTU YesioBeKa C
NO3ULINIA 3KOMOMMYECKON
6e3onacHoCTH

29

6yayLuein npogeccnoHanbHoM
LeATeNbHOCTN)

Kelic (c yyeTom byayuiein
NpoeccMoHaIbHOM
[leATeNbHOCTI)
B03MOXKHble TEMbI KeIACOB:
1 lNMoTtenneHne KNMmarta n
BbICBOOOXKAEHNE ra30BbIX



Ne

OK/NnK

NK2.3.

Pasgen/Tema

Pe3ynbTaT 00y4eHNs

30

Twvnbl OUEHOYHbIX
MeponpPUATUIA

rMapaToB CO AHa OKeaHa.
2. byayuive matepuanbl 41 aBua-
, MaLLIMHO- 1 NPUBOPOCTPOEHUS.

3. HoBble mMaTepuasnb! oA
CO/IHEYHBIX GaTapei.

4. JlekapcTBa Ha 0CHOBE
pacTUTe/IbHbIX NPenaparToB



