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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM ITPOIr'PAMMBI
OYII1.12 Xumus

1.1. MecTo AMCHMIUIMHBI B CTPYKType OCHOBHO# mpodeccHoHaIbHOH 00pa3oBaTe/IbHOM
NMPOrpamMMblI

O6mmeobpa3oBaresibHasi  JUCLIMIUIMHA ~«XWUMUsl» W3ydyaeTcsi Ha 0a30BOM ypoBHe B
00111e00pa3oBaTe/IbHOM IMKJ/Ie Y4eOHOro TlaHa OCHOBHOM IpOgecCHOHa/TbHOM 00pa3oBaTenbHON
MporpaMMbl YKPYTHEHHbIX TPyNn creluanbHocTeit / mpodeccuii: 09.00.00, 13.00.00, 15.00.00,
23.00.00, 38.00.00.

Tpyo0eMKOCTh JUCLUIIMHBI « XUMHs» Ha 0a30BOM YPOBHeE COCTaB/sieT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIi MOAY/h (6 pa3aenoB) U 6 yacoB — IPUK/IAAHOM MOAY b (1 pa3zen), BKIIOUArOIIHIA
MPAaKTHKO-OPUEeHTUPOBAHHOE CO/lepyKaHe KOHKPeTHOM npodeccuu UM CrieljuaaibHOCTH.

[MpuknasHON MOAYJIb BK/IFOUaeT OAUH pa3zen. Pa3zmen 7 « Xumus B ObITY U TIPOM3BO/ICTBEHHOM
JlesiTeJTbHOCTU YesioBeKa» peasi3yeTcs [/isl BCeX Mpodeccuii/crieliiaJbHOCTel Ha MaTepuase KelCoB,
CBS3aHHBIX C 9KOJIOTMUECKOM 0e30IacHOCTbI0 M OLIEHKOM IIOC/IeICTBMM  OBITOBOM U
TIPOM3BO/ICTBEHHOM [IeATe/IbHOCTH, TI0 OTpacisM Oyayiied TrpodeccoHalbHON JesTeTbHOCTU
00yUaroIInXCsl.

[lepuoy oOyueHWss U pacripefie/leHHe TI0 CeMecTpaM OripejesisieT oOpa3oBaTesbHast
OpraHu3aIysi CaMOCTOSITe/IbHO, C YYeTOM JIOTUKH (POPMUPOBaHUS TIPeAMETHBIX Pe3y/IbTaToB, OOLUX
U npodeccUoHaNbHbIX KOMIIETEHIMM, MeXMNpeAMEeTHbIX CBs3€il C [ApYyTMMHU JAWCLUIIMHAMU
0611e06pa3oBaTeILHOTO 1 00111erpodecCHOHANTBFHOTO LIMK/IOB Y4eOHOro TaHa.

1.2. Ilesiv ¥ ny1aHUpyeMBble pe3y/ibTaThbl 0CBOEHUS JUCIUII/IMHBI

1.2.1. llein 1 3ajauM AUCLHUILIUHBI

dopmMUpOBaHUe Yy CTY[EHTOB MpeJACTaB/JeHUs] O XUMHUUeCKON COCTaB/SIIOIel ecTeCTBEHHO-
HayuyHOW KapTHWHBI MUpa KaK OCHOBbI TIDUHSTUS peIllleHWN B >KU3HEHHBIX U TPOM3BOJCTBEHHBIX
CUTYyaL[UsiX, OTBETCTBEHHOT'0 TIOBe/IeHNs1 B TIPUPOIHOM cpejie.

3ajauy JMCIMILIUHBI:

1) chopmupoBaTh MOHMMaHME 3aKOHOMEPHOCTeH TIIPOTeKaHHsI XUMUYECKUX IIPOLIeCCOB M
sB/IEHU B OKpyJKatollel cpefe, LeJIOCTHOM HayuHOW KapTHHbI MHpa, B3aUMOCBSI3U U
B3aMMO03aBUCUMOCTH eCTeCTBEHHBIX HayK;

2) pa3BUTb YMEHHUs COCTaB/sATb (OPMyJibI HEOPraHWUeCKWX U OpPraHWYeCKUX BeleCTB,
yYPaBHEHUsS] XUMUYECKHUX peakluid, OOBACHATh WX CMBICTA, WHTEPIIPETUPOBATh Pe3yJbTaThl
XUMHYeCKUX IKCIIePUMEeHTOB,

3) cdopmHpoBaTh HaBbIKM TPOBe/leHUs] TIPOCTEHIIMX XUMHUYeCKUX 3KCTepUMeHTalbHbIX
HCCieloBaHUM € cobsTroZieHreM TipaBU/ Ge3omacHOro oOpaillieHusi C BelljeCTBaMH M 1abopaTOpHbIM
obopyoBaHueM;

4) pa3BUTb yMEHMsI UCII0/b30BaTb HMH(OPMALMI0O XUMHUUECKOTO XapakTepa M3 pa3/IM4HbIX
HMCTOYHUWKOB,

5) copmupoBaTh YMeHUs1 IPOTHO3MPOBATh TOC/EACTBUS CBOEH eATeTlbHOCTU U XUMHUYeCKUX
TIPUPOJHBIX, OBITOBBIX U TIPOM3BO/ICTBEHHBIX TPOLIECCOB;

6) chopmupoBaTh MOHMMaHWe 3HAUMMOCTU JIOCTW)KEHUN XUMUUECKOW HayKU U TeXHOJOTHM
JLIs1 pa3BUTHSL COLIMATbHOM M MPOM3BO/ICTBEHHOM cdep.



1.2.2. IlnanupyeMble pe3y/bTaTbl 0CBOEHHS

0011e00pa3oBaTe/IbHON JUCHMILTUHBI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

(6{0]0)
Kop u IInaHupyemMble pe3y/ibTaTbl 0CBOEHHS JUCIUTUTHHBI
HauMeHOBaHU
e

¢hopMupyembIx O6ue’- JucuyniMHapHbie’

KOMIIeTeHI[Ui

OK 01. B yacTi TPy/;0BOr0 BOCIIMTAHUS: - B/afieTb CUCTeMOW XUMMUECKMX 3HaHWM, KoTopasi  BKJ/IIOYaeT:

Bribupathb - TOTOBHOCTb K TpYy/y, OCO3HaHHe LIeHHOCTU | OCHOBOIIO/IArarolie TOHSATUs (XUMUUYEeCKUM 3/1eMeHT, aTOM, 3JIeKTPOHHasi

CI10CO0BI MacTepCTBa, TPYA0I00ue; o0osiouka aToma, S-, p-, d-371eKTpOHHBIE OpPOWTa/Id aTOMOB, MOH, MOJIEKY/Ia,

pellieHus 3a7jau | - TOTOBHOCTb K  aKTUBHOW  [IeITeIbHOCTU | BaJIEHTHOCTh, 3/IeKTPOOTPHULIATeIbHOCTh, CTeleHb OKWC/IeHUs, XUMHUUecKas

npodeccroHas | TeXHOJOTMUeCKOMH 1 ColLlManbHOM HarpaB/eHHOCTH, | CBSI3b, MOJIb, MOJISIPHasi Macca, MOJISIPHBbIM 00beM, YTJepOAHbINA CKeserT,

bHOU CMOCOOHOCTh ~ MHUWIIMMPOBATh, IJIAHUPOBaTh U | PYHKI[MOHA/IbHAS TPYIIA, PaJUKal, W30MepHs, U30Mepbl, TOMOJIOTHUYECKUM

JIesITeTbHOCTU | CAMOCTOSITE/IbHO BBITIOHATh TaKYIO AeATeIbHOCTD; | Psifi, TOMOJIOTH, YTJ/IeBOJJOPO/Ibl, KUCJIOPO/- M a30TCOAepsKalliie CoeuHeHMs,

MPUMEHUTeNbH | - HHTepec K pa3IUUHbIM cdepam | OMOOTHUECKU aKTHBHBIE BellecTBa (YIJIEBO/bI, >KUDPbI, Oe/KH), MOHOMEp,

0 K Pa3/InyHbIM | MpoeCcCHOHATBLHOU JiesITelTbHOCTH, ToJIMMep,  CTPYKTYDHOE  3B€HO, BBICOKOMOJIEKYJISIDHbIE — COeJUHEeHUs,

KOHTEeKCTaM OB/lafieHe  YHHBEPCAJIBHBIMH  Y4eOHBIMH | KDUCTA/UTMUEeCKash peIlleTKa, TUITbI XMMWYECKUX PpeakIvid (OKUCIUTEeTbHO-
M03HaBaTe/IbHBIMH /IeNiCTBUSIMU: BOCCTaHOBHUTeJIbHBIE, 3K30-U IH/J0TePMUYeCKUe, PeaKlii UOHHOTO oOMeHa),
a) 0a3oBbIe JIOTHUUECKHE JJeHCTBUS: pacTBOP, 3/IEKTPOJUTHI, HEIIEKTPOJIUThI, 3/IEKTPOUTHYECKasl TUCCOLMALIKS,
- CaMOCTOSITe/TEHO (dbopmynpoBarth U | OKUCJ/IUTE/Tb, BOCCTAHOBUTETb, CKOPOCTh XUMHUECKOU PeakLii, XUMUYecKoe

aKTya/M31pOBaTh Mpo0OjeMy, pacCMaTpuUBaTh ee
BCECTOPOHHE;

- yCTaHaB/MBaTh CYIIECTBEHHBbIA TIPU3HAK WK
OCHOBaHUsS [JI1 CpaBHEHHWs, KaacCUpUKALUU U
0000111eHNS;

- ompefiesisiTb Led  [eATeNbHOCTH,
rapaMeTpbl U KPUTEPUU UX JOCTHKEHUS;
- BBISIB/IATH 3aKOHOMEDHOCTH W TIPOTHUBOpEUMsi B
paccMaTpUBaeMbIX SIBIEHUSIX;

3a/1aBaTh

paBHOBeCHe), TEeOpUM U 3aKOHbl (TeopHsi XUMHUYECKOTO CTPOeHUst
opraHuyeckux BellectB A.M. bByTnepoBa, Teopusi 3/IeKTPOUTUUECKOU
Jucconuanuu, nepuoguueckui 3akoH .M. MeHzeneeBa, 3aKOH COXpaHeHUsI
Macchl), 3aKOHOMEpPHOCTH, CUMBOJIMUECKUMN SI3bIK XUMUHU, (HaKTOJIOTUUECKUe
CBe/IeHUs] O CBOMCTBAX, COCTaBe, MOJIyUeHUH U 0e301acHOM HCIO/Ib30BaHUH
BaOKHEWIIMX HEeOpraHMueckKuX U OpraHUYecKUX BellecTB B ObITy U
MPaKTUYECKOM JesiTe/TbHOCTU UelOBeKa;

- yMeTb BBISIBJIAITb XapaKTepHble IIPU3HAKM U B3aWMOCBS3b H3YUYEHHbBIX
MOHSITUH, TIPUMEHSITh COOTBETCTBYIOLIME TIOHSTHUS TIPU OMUCAHUM CTPOEHUS U

! YKa3bIBatOTCS IMYHOCTHBIE U MeTtanpeaMeTHble pe3ynbTatel 13 PI'OC COO (B nocnenHedd pepakiyuy ot 12.08.2022) B otriaronbHol Gopme, hopMupyemble 0011eodpa3oBaTebHOM

JWCLUTUTAHOMN

2 NTucuurumiHapHble (TpejMeTHbIe) pe3y/bTaThl yKa3hIBAIOTCS B COOTBETCTBMM C METOAMKOM TPeIToaBaHusl AUCLATIIMHEL




- BHOCUTb KODDEKTHMBbI B  JesITeJIbHOCTb,
OLIeHMBaTb COOTBETCTBHE pe3y/IbTaTOB LieJisiM,
OLIeHMBAaTh PUCKU MOC/Ie/[CTBUH AesaTeTbHOCTH;

- pa3BUBaTh KpeaTUBHOE MbILIJIEHe TPU pellieHuH
JKU3HEHHBIX TIp0o0/ieM

0) 0a3oBbIe MCC/Ie[0BATe/IbCKHE JIeHCTBHS:

- B/IaZieTb HaBbIKaMM Yy4eOHO-HCC/ieI0BaTeTbCKOM
U TIPOEKTHOM J1esiTeIbHOCTH, HaBbIKaMH
paspeliieHus mpobiewm;

- BBISIBJISITh TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3U U
aKTya/JM3MpoBaTh 3aZlauy, BbIJBUTraThb TMIIOTe3y ee
pelileHus, HaxOJUTh apryMeHThI IS
JloOKa3aTe/lbCTBa CBOMX YyTBepXKAeHUMW, 3aJaBaTh
rapaMeTphbl ¥ KPUTEPUU pellieHus;

- aHa/IM3UpOBaTh TOJyueHHble B XOJe pellieHus
3a/jaui pe3y/bTaThl, KPUTHUYECKH OLeHWBATh HX
JIOCTOBEPHOCTb, TIPOTHO3UPOBaTh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

- YMeThb TepPeHOCUTb 3HaHUS B TMO3HaBaTe/IbHYIO U
MIPAKTUUeCKYI0 00/1aCTU JKU3HeesTe/IbHOCTH;

- yMeThb WHTErpUpPOBATh 3HAHUS W3 Pa3HbIX
TIpeIMETHBIX 00/1acTel;
- BblIBUraTh  HOBbIE  WJeW,  TMpeJJiarathb

OpWruHa/bHbIe MOAXO/bI U PelleHNs;
- CI0OCOOHOCTD UX UCIIOL30BaHUA B
103HaBaTe/IbHOM Y COLIMa/IbHOM TpaKTHUKe

CBOWCTB HEOpraHWYeCKMX M OpraHWYecKMX BelleCcTB M WX IpeBpallleHul;

BbISIB/ISITH ~ B3aUMOCBSI3b  XMMHYECKMX 3HaHMM C  TOHATUSAMU U
T1Ipe/iCTaB/eHUsIMU IPYTUX eCTeCTBeHHOHayUHbIX IpeIMeTOB;

- yMeTb WCIIOJIb30BaTh HAaUMEHOBaHUSl XUMHUYECKUX  COeIMHeHUM
MEKIYHApOJAHOrO0 COK3a TeOpeTHUYeCKOM U TIPUKIAJAHOW XWMHUU U

TPUBUAJIbHbIE Ha3BaHUS B)KHEMILIMX BellleCcTB (3TWIEH, al|eTUIeH, TJIMLePYH,
deHon, Qopmanbaerns, yYKCycHas KWC/IOTa, [VIMLUH, YrapHbId ras,
YTJIEKUCIIbIN Ta3, aMMUaK, raileHasl U3BeCTb, HeraileHas M3BeCTb, NTUTheBast
cofia W [pyrux), COCTaB/ATb (POPMyJibl HEOPraHWYeCKUX U OpPraHuveCcKUx

BEIL|eCTB, YpaBHEHUSI XUMUYECKUX peaklyi, OOBSCHATbH WX CMBICT,
MO TBEPKaTh XapaKTepHble XUMHYeCcKHe CBOWCTBA BellleCTB
COOTBETCTBYIOLLMMU 3KCIIEPUMEHTaMH U 3allvCsIMHA ypaBHEHWH XUMHUUECKHUX
peakLyu;

- YMeTb yCTaHaB/MBaTb IPUHAJJ/IEKHOCTb U3yUEHHBbIX HEOPraHWUYeCcKUx |
OpraHuuecKuX BelecTB K OIpejie/leHHbIM KJjlacCcaM U TpyInaM COoeJUHeHUH,
XapakTepu30BaThb HUX COCTaB M Ba)KHEWIIMe CBOMCTBA; OMNpeJeNiTbh BH[bI
XUMUYECKUX CBsi3ell (KOBajleHTHas, UOHHasi, MeTa/ulnyeckKasi, BOJOpPO/Has),
TUIbl KDUCTA/VIMYECKUX PEeLIeTOK BellleCcTB; KIaCCUPULIMPOBaTh XMMUUECKHe
peakLuy;

- chopMypoBaTh  TpPeJCTaBleHHS: O XUMWUECKOM  COCTaBJSIOLLelN
eCTeCTBeHHOHayYHOW KapTUHbI MHpa, POJM XMMHUM B TO3HaHUM SIBJI€HUU
NpUpoZbl, B (OPMUPOBAHMM MBIIUIEHUSI M KYJbTYpbl JIMYHOCTH, ee
(YHKLMOHAIbHOM TPAMOTHOCTH, HeOOXOIUMOM 15l pellieHHs] TIPaKTUIeCKHX
3a7lau ¥ 3KOJIOTUYeCKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOeMY 37I0POBBIO U
TIPUPOJHOU CpeJe;

- yMeTb TNPOBOJUTH pacyueThl MO XUMHUUECKHM (OpMy/jaaM U YpaBHEHUSIM
XUMAYECKMX peaklUd C HCIO0/b30BaHMEM  (PM3UYEeCKUX  BeUUMH,
XapaKTepH3yHoILMX BelljecTBa C KOJIMYeCTBEHHON CTOPOHBI: Macchl, o0bema
(HopManbHBIe YCIOBMSI) Tras30B, KOJMYECTBA BeleCTBa; MCII0/Ib30BaTh
CUCTEMHble XWMWUUYECKVe 3HaHUs [JIs1 TIPUHATHUS PeLleHUM B KOHKPEeTHBIX
)KU3HEHHBIX CUTYyallMsIX, CBS3aHHBIX C BellleCTBaMH U UX NIPUMeHeHreM

OK 02.
Wcnonb3oBaTh

B 00/1aCTH 1[eHHOCTH HAYYHOT'0 MO3HAHHUSA:
- c(hOpMHPOBAHHOCTh MHUPOBO33pEeHUs,

- yMeTb [UIAHUPOBaTb W  BBINOJHATE XUMHYECKUH
(mpeBpallleHUs OpraHWYecKUX BeLeCTB TMpPU HarpeBaHUU,

3KCTIepUMEeHT
roJiyueHue




COBpEMEeHHbIe
cpezcTBa
TIOUCKa,
aHanvsa u
VHTeprpeTaLyu
vH(pOopMaLy 1
rH(bOpPMaLMOHH
ble TEXHOJIOTUU
st
BBITTO/THEHUS
3ajau
nipogeccroHan
BHOU
JiesiTeNTIbHOCTU

COOTBETCTBYIOLL[ETO ~ COBPEMEHHOMY  yPOBHIO
pa3BUTHSI HAyKU U OOIeCTBeHHON TIPAaKTUKH,
OCHOBAHHOT'0 Ha Juanore KyJbTYD,
CITOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MecTa B
TMOJIUKY/IbTYDHOM MUDE;

- COBepIIeHCTBOBaHWE $13bIKOBOW W UMUTATe/bCKOU
KyJbTypbl KaK Cpe/CTBAa B3aUMOJENUCTBUS MEXIY
JIFOABMU U TT03HAHUSI MUDA;

- OCO3HaHWe 1IeHHOCTU HAy4YHOW [esiTe/IbHOCTH,

TOTOBHOCTb  OCYLIECTB/ISAITH  TPOEKTHYHO U
WCCIIeJ0BaTeTbCKYH0 J1esiTe/IbHOCTD
VHJVBU/lya/lIbHO U B TPYIIIeE;

OB/jlaleHMe  YHHBEPCAJIBHBIMH  y4eOHBIMHU

M03HABaTe/IbHBIMU JIeHCTBUSMH:

B) pabora ¢ nundopmanmeii:

- B/IaJIeTh HaBbIKAMH TOJy4YeHUs] UH(OpPMALUU U3
WUCTOYHHUKOB pa3HbIX THWIIOB, CAMOCTOSITE/IEHO
OCYILL[eCTBJISITh TOMCK, aHa/IW3, CUCTeMaTU3aLiio U
WHTEpIIpeTaLy0 HHPOPMALIMK Pa3/TUUHBIX BUIOB U
dhopm npeacTaBIeHUS;

- COo3/aBaTh TEKCTbl B PAa3/MYHBIX (opmarax C
yueTOM Ha3HaueHWss WHPOPMALMd U LIeJeBOU
ayIUTOpWH, BbIOMpas ONTUMalbHYIO  (GopMy
TIpe/ICTaB/IeHHs] ¥ BU3ya/TU3aL[iH;

- OLEHWBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(OpMaLK, ee COOTBETCTBHME TIPABOBLIM U
MOpaJIbHO-3TUYeCKUM HOpMaM;

- WCIIO/Ib30BaTh CpPEACTBA WH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTMA B pellleHur
KOTHUTHBHBIX, KOMMYHHKaTUBHBIX U
OpraHW3alMoOHHBIX  3afau  C  CcoOumo/ieHreM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30TacHOCTH,
TUTHeHbl, pecypcocOepe)keHWs, TIPABOBbIX U
TUYECKUX  HOPM, HOPM  HH(OPMaIMOHHOU

3TW/eHa U U3yuYeHHe ero CBOWCTB, KaueCTBEHHble PeakLUU Ha ajbJerufbl,
KpaxMmaj, YKCYCHYIO KHUC/OTY; [eHaTypauus Oe/lKOB TIpU HarpeBaHWH,
I[BETHble peakuu Oe/lKOB; TIPOBOAWTH Ppeak[Ud HOHHOTO 0OMeHa,
orpefiesisiTh Cpe/ly BOAHBIX PacCTBOPOB, KaueCTBEHHbIE peaKlMy Ha Cy/bdar-,
KapOoHaT- W  X/IOpW/-aHMOHBI, HAa KAaTMOH aMMOHMS;  pellaTh
JKCIepyMeHTanbHble 3afauud 1o temMaM "Metamnel" U "Hemertannel") B
COOTBETCTBUM C TpaBWIaMM TeXHHKH 0e30MacHOCTM TIpu OOpaljeHrnu C
BeIlleCTBaMH U J1labopaTOpHBIM 000pY/JOBaHUEM; TIPEJCTaB/IATh Pe3y/IbTaThl
XUMHAYECKOI0 SKCIiepuMeHTa B (popMe 3aricy ypaBHEHUM COOTBETCTBYIOLIUX
peakiuii ¥ (popMyIMpPOBaTh BbIBO/BI HA OCHOBE 3TUX pPe3yJ/bTaToB;

- yMeTb aHa/IM3UPOBaTh XMMUYECKYI0 MH(POPMaLIMIO, TOTy4aeMy0 U3 pasHbIX
VICTOYHUKOB (CpeZiCTB MacCcoBOW MH(OpMaLy, ceTb VIHTepHeT u Apyrue);

- B/aJeTb OCHOBHbIMU MeETOJAMU HAyYHOIO II03HAaHUS BeLeCTB U

XUMUUECKUX  sBJieHWM  (HabmofeHue,  W3MepeHHe,  3KCIIepUMEHT,
MO/Ie/IMPOBaHue);

- YMeTb TPOBOJUTH pacyeTbl M0 XUMHUYECKUM (opMy/jaM U ypaBHEHUSIM
XUMUUECKUX peakUdid C  UCHO0Ab30BaHUMEM  (PU3MUEeCKUX  BeIUYMH,

XapaKTepu3yoIlMX BelllecTBa C KOJMUeCTBEHHON CTOPOHBI: MaccChl, o0beMa
(HOpManbHBIe YC/IOBUSI) Ta30B, KOJMUECTBA BeIeCTBA; MCIIOIb30BaTh
CUCTeMHble XMMUUeCKWe 3HaHWs [JIsi TIPUHSTUS pelleHu B KOHKPeTHBIX
YK3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BeIL[eCTBAaMH U UX ITPUMeHeHHeM




0e30macHOCTY;

- B/JIa/IeTh HaBbIKaMU PaCIiO3HABAHUS U 3alLL{UThI
uH(popMaLyu, nHHOPMaIIMOHHOM 6e30MacHOCTH
JIMYHOCTH;

OK 04.
OddexTUBHO
B3aMO/IeNCTBO
BaTh U
paboTtath B
KOJIJIEKTHBE U
KOMaH/ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITeJTBHOCTU U CaMOOTIpe/le/IeHUIO;
-OBJ1a/leHre HaBbIKaMH yueOHO-
WCC/IeI0BATe/IbCKOM, TPOEKTHOM W  COLMaTbHOU
JlesITe/IbHOCTY;

OBJj1aienue YHHUBepCa/IbHBIMU
KOMMYHUKATHUBHBIMH Je/iICTBUAMM:

0) coBMecTHas /|eATe/IbHOCTD:

- TOHUMATb W UCMO/b30BaTh MpPerMMylllecTBa
KOMaH/IHOW ¥ MH/IUBHU/ya/bHOW pPaboThI;

- TPUHUMAThb LIeIM COBMECTHOW [esiTe/IbHOCTH,
OpraHM30BbIBaTh U KOOPAWHHUPOBATH AEUCTBUS TI0
ee [OCTI)KEHHIO: COCTaB/ISAThL IIaH [elCTBHH,
pacripeiesisitb POJIM C yUeTOM MHEHUM yUaCTHUKOB
00Cy>kaTh pe3y/IbTaTbl COBMECTHOM PabOTHI;

- KOOpDAMHUPOBaTb U BBIMOJNHATH paboOTy B

YCJIOBUSIX peasibHOro, BUPTYaIbHOTO u
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;
- OCyLIeCcTB/ISITb TMO3UTHBHOE CTpaTernyeckoe

ToBe/leHre B Pa3/IMUHbIX CUTYal[UsiX, MPOSIBISTH
TBOPUYECTBO 1 BOOOpakeHHUe, ObITh MHUI[UATUBHBIM
OBajileHHe YHUBEPCAIbHBIMH PeryJsiTUBHBIMU
JeiCTBHAMM:

') IPUHATHE Ce0sI ¥ JPYrUX JIHO/ei:

- IPUHUMAaTh MOTHBBI U apTyMeHThI APYTHX JTH0o/ei
TIpU aHaju3e pe3y/bTaToB JesTeTbHOCTH;

- MpY3HABaTh CBOE TPABO M MpaBO APYTHX JH0fei
Ha OIIKOKY;

- pa3BUBaTh CIIOCOOHOCTL TIOHUMATh MUP C

- yMeTb IUJIaHUPOBaTb M  BBIMOJHATD XWUMWUYECKUN  SKCIIEePUMEHT
(npeBpalljeHHs1 OpraHUUYeCKUX BeIleCTB TMpPUA HarpeBaHWM, MOJydyeHUe
3TW/IeHa M U3yueHue ero CBOWCTB, KaueCTBEHHble pPeakl[Uu Ha aibJeryufbl,
KpaxMaJ, YKCYCHYHO KHUCJIOTYy; [JeHaTyparus Oe/lKOB TIpW HarpeBaHWH,
L[BETHble peakUuu Oe/IKOB; TPOBOAUTH peak[Ud HOHHOTO OOMeHa,
orpeiesisiTh Cpe/ly BOAHBIX PaCTBOPOB, KaueCTBeHHbIe peaKlMy Ha Cy/bdart-,
kKapboHaT- U  XJIOpWZ-aHWOHBI, HAa KAaTMOH aMMOHUS;  pelllaTh
JKCIepUMeHTajibHble 3aziaud 1o TeMaMm "Metamiel" U "Hemertannsl'') B
COOTBETCTBUU C TpaBWIaMH TeXHUKM 0e30MacHOCTHA TpU OOpalleHuu C
BeIlleCTBaMHM U J1abopaTopHbIM 000pY/I0BaHKEM; MPE/ICTAB/IATh Pe3y/IbTaThl
XMMHUUECKOT0 3KCIepuMeHTa B (hopMe 3arrcy ypaBHEHHUH COOTBETCTBYHOLIUX
peakiuii ¥ (hopMyIMpPOBaTh BLIBOZbI HA OCHOBE 3THX pPe3y/bTaToB




MO3ULKMK APYTOro 4ejIoBeKa;

OK 07. B 00/1aCTH 3K0/I0THYECKOr0 BOCITUTAHUSA: - cdopmupoBaTh TIpeACTaB/eHUs: O XUMHAYECKOH  COCTaBJsOLLei
CopeiicTBoBaTh | - C(hOPMUPOBAHHOCTb 3KO0JIOTUUECKOW KYJ/bTYPhI, | €CTeCTBEHHOHAyYHOM KapTWUHbI MHUpA, POJIM XWUMHUM B T03HAHWM SIBJIEHUU
COXPaHEeHUI0 MOHUMaHWe B/IUSHUS COLIMATbHO-9KOHOMHUYECKUX | IPUPO/bl, B (OPMUPOBAHUU MBIILIEHUS U KYJAbTYPhl JIMUHOCTU, e€e
OKpY)KaroIlleid | IpPOLIeCCOB  Ha  COCTOSTHME  TIPUPOJHOM W | GYHKLMOHAJIBLHOM IPAaMOTHOCTH, HEOOXOAUMOM /1Sl pellieHUsl MPaKTHYeCKUX
cpeppl, COLMAZbHOW  Cpefibl, OCO3HaHWe T00anbHOTO | 3a7lay M 9KOJIOTHUeCKH 000CHOBAHHOTO OTHOIIEHHWS K CBOEMY 37I0POBBIO U
pecypcocOepexx | XxapakTepa 9KOJIOTHYeCKUX Mpobsiem; TIPUPOZHOM cpefie;
eHMUIO, - TUIAHMPOBAaHHE W OCYILIeCTBIeHWe [eHCTBUM B | - yMeTb COOJIIOAATh TpaBsia SKOJIOTHUECKH 11eecoo0pa3HOro MoBeieHus B
TIPUMEHSITh OKpy’Karollleld cpefie Ha OCHOBe 3HaHWs Lesieli | ObITY U TPY/AOBOW JeTelIbHOCTHA B LieJIIX COXPaHeHHs CBOEro 3/0POBbs U
3HaHUS 00 YCTOWUYMBOTO Pa3BUTHS Ue/IOBeUeCTBa; OKpY>Karolllell TIPUPOJHOM Cpefibl; YUUTHIBaTh OIMACHOCTb BO3/eNCTBUSI Ha
V3MeHeHU! aKTUBHOE HeTIpUsITHe [JeMCTBUM, TIPUHOCSIIUX | )KUBbIe OPraHU3Mbl ONpeZiesieHHbIX BeleCTB, TOHUMasi CMbIC/ TIOKa3aTesis
K/IUMara, Bpe/; OKpYy»Karolller cpefie; rpefie/ibHOM JIOMyCTUMOM KOHL|@HTPaLu1
TIPUHLUTIBI - yMeHHWe TIPOTHO3UPOBaTh HebaronpusTHbIe
OepeXxyTMBOro 9KOJIOTUYEeCKHe TIOC/e/ICTBUSL TIpeTPUHUMAaeMbIX
TPOU3BO/ICTBA, | AEMCTBUH, MpeJoTBpalllaTh UX;
3¢ deKTUBHO - paciIvpeHue omnbITa JlesATe/TbHOCTU
JleMiCTBOBATh B | 9KOJIOTMYECKOM HalpaB/eHHOCTH;
ype3BbIUAlHBIX | - OBJ/IaZIeHHe HaBbIKaMH y4eOHO-
CUTYaLUSIX HCCieloBaTe/IbCKOU, MPOEKTHOM U COLIMATbHOM

J1esiTe/IbHOCTY;
IIKC...

31K yKasbiBaroTcsi B cootBeTcTBUM ¢ PI'OC CIIO peanusyemoii rpodeccuu / CrielfiagbHOCTH




2. CTPYKTYPA 1 COJEP)XAHVE OBIIIEOBPA30BATEJIbHOMN JUCIUAIIIAHBI

«XNMUSA»

2.1. O6beM UCHUIUIHHBI M BUJBI y4e0HOH PadoThI

Bup yueOHO# padoThI

O0BeM B yacax

O01bem o0pa3oBaTe/IbHOM NPOrPaMMBbI JUCIUIIMHBI 72
B T.4.

OcHoOBHOe coiep)KaHue 64
BT. U.:

TeopeTHyYeckKoe 00yueHre 30
MpaKTAYeCKue 3aHATUS 24
nabopaTopHbIe 3aHATHUS 10
ITpodeccuoHaNBEHO-0PUEHTHPOBAHHOE COfiep)KaHue (cofiep)KaHue 6
NMPUKJ/Ia{HOT0 MOAYJIAA)

BT. U.:

TeopeTHUeckoe obyueHre 2

TpaKTHUUeCKue 3aHITUSI 4
ITpomexyTouHas arrectanus (JuddepeHIMPOBaHHBIN 3a4eT) 2
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2.2. TemaTHueCKUH IJIAH M CO/iep)KaHUEe JUCIUTITHHbI

HaumeHoBaHue CopepxaHue yue0HOro marepuasa (0CHOBHOe U MpodeCcCHOHATBHO-OPUEHTHPOBAHHOE), OBTenr 1aco dopmupyembie
. 'beéM UacoB
pas/jeioB U TeM JlabopaTopHbIe U MPAKTHUYeCKHe 3aHSTHSA, TPUKJ/IA/[HON MOy /b KOMIeTeHI[UH
1 2 3 4
OcHoBHoOe cofepxaHue 64
Paszgen 1. OcHOBEBI CTpOeHMS BellecTBa 6
Tema 1.1. OcHoBHOe coiep)XKaHue 4 OK 01
CtpoeHure aTOMOB
XUMIYECKIX Teoperuueckoe o0yueHue 2
3/IEMEHTOB U . .
DHDOLA CoBpemeHHass Mo/jiefib CTpoeHUss aTtoma. CHUMBOMMUECKUN SI3bIK XUMUUA. XUMHUUECKUUA 3/1eMeHT.
XEMiq'iCKOﬁ OneKTpoHHasi KoH(urypamusi atoma. Kiaccudukalys XUMUUeCKUX 3/1eMeHTOB (S-, p-, d-3/ieMeHTHI).
P BaseHTHbIe 3/IeKTPOHBI. BaneHTHOCTE. ONeKTpoHHass  NpUpoJa  XUMHUYECKOU CBSI3U. 2
ONeKTpOOTPULIATe/IbHOCTh.  Buabl XuUMUYeckoW CBsi3M (KOBaJieHTHasl, MOHHasl, MeTasyinyeckKas,
BO/IOPO/IHAs) U CIIOCOOBI ee 0Opa3oBaHus
IIpakTHUYecKHe 3aHATHA 2
Pemienne 3ajaHuii Ha MCIIOMb30BaHHE XWMHUECKOM CHMBOJMKA UM Ha3BaHUM COEAUHEHUM II0
HOMeHK/IaType MeXAYHapOAHOTO COK03a TEeOpeTUUeCKOW W TIPUKIAJHOM XUMHUHU WM TPUBHA/IbHBIX
Ha3BaHUM [|/Isl COCTAB/IEHUSI XUMHUUECKUX (OpMyJ ABYXaTOMHBIX COeJUHEHMM (OKCHZOB, Cy/ab(uios,
TU/IPUIOB U T.I1.) U PYTUX HEOPTaHUYECKUX COeMHEHUN OT/IeTbHbIX K/1aCCOB. 2
[MpakTUueckue 3a/jaHusi Ha YCTAaHOBJIEHUE CBSI3M MeXXJy CTPOEHMEM aTOMOB XMMHUECKUX 3/IeMEHTOB U
TepuoAueCcKUM HW3MeHeHUeM CBOMCTB XMMHUUECKUX 37IeMEHTOB W UX COeUHEeHU B COOTBETCTBUU C
nosioxxeHreM [leprogueckoii CUCTEMBI.
Tema 1.2. OcHoOBHOe coiep)KaHue 2
[Tepuoanueckuii
3aKOH U Tab/HIA IIpakTHYecKHe 3aHATHA 2 OK 01
.. MenpeneeBa o
A A TTepuoanueckas CHCTeMa XUMUUeCKUX s1eMeHToB J1.M1. MenzeneeBa. PU3HUeCcKUil CMBICT 2 OK 02

[Tepuoanueckoro 3akoHa /1.M1. MeHienieeBa. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMUYEeCKUX
3/IeMeHTOB, 06pa3yeMbIX MU TIPOCTBIX U CJIOXKHBIX BEIleCTB B COOTBETCTBUM C MOJIOKEHUEM
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XUMHUUECKOro 37ieMeHTa B [leproanueckoii cructeme. MUpOBO33peHUECKOe Y HayuHOe 3HaueHue
[Tepuoguueckoro 3akoHa [.11. MenpeneeBa. [Ipornossl [1.M1. MengeneeBa. OTKpbITHE HOBBIX
XUMUUECKUX 3/1eMEHTOB.

PellieHre NpakTUKO-OPUEHTUPOBAHHBIX TeOPETUUECKUX 3a[jlaHMi Ha XapaKTepu3aljuio XUMHAYeCKUX
371eMeHTOB «MeTanueckre / HeMeTa/lJInuecKre CBOMCTBA, 37IeKTPOOTPULIATeTbHOCTD XMMUUECKHUX
3/IEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHHEM U T0JI0)KeHHEeM B MeprUoIUueCcKor CUCTeMe

XUMUUYecKux 31emMeHToB .M. MeHzeneeBa»

Pa3zpen 2. XumMu4yeckue peaknum

10

Tema 2.1. Turml
XUMUYCCKUX
peakiuii

OcHOBHOe cogepKaHue

Teoperuueckoe o0yueHue

Knaccugukaiys 1 TUIIbl XMMUYeCKMX peakLj|il C yyacTUeM HeopraHnyeckux BelecTB. CocTaB/ieHUe
ypPaBHEHHW peakLiii CoeIMHEeHHs], pa3/ioyKeHusl, 3aMelljeHus, 00MeHa, B T.U. peakLyii rOpeHus],
OKMCJ/IEHHsI-BOCCTAHOBJ/IEHUS].

YpaBHeHUs1 OKUC/IeHHUs-BOCCTaHOB/IeHUs1. CTerneHb OKUCIeHNss. OKUC/IUTeNIb U BOCCTAHOBUTEJIb.
CocraBrieHre ¥ ypaBHUBaHUE OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeakLiiid MeTOI0M 3/IEKTPOHHOTO
banaHca. OKHCIUTETFHO-BOCCTaHOBUTEbHBIE PeaKIiy B IPUPOJE, MPOM3BOCTBEHHBIX MPOL{eccax 1
JKU3HeJesiTe/IbHOCTU OpPraHu3MOB

IlpakTHUecKue 3aHATHSA

KomuecTtBeHHble OTHOLIEHUS B XMMHM. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbI B XMMHUM U pacueTsbl 110
yPaBHEHUsIM XMMHWUYECKMX peaklMi. Mosb Kak eJuHMLla KO/JM4ecTBa BelllecTBa. MoJsisipHasi Macca.
3aKOHBI COXpaHEHWsI MacChl ¥ dHePrud. 3akKoH ABorazpo. MossipHelii 00beM ra3oB. OTHOCHTE/TBHAS
IUVIOTHOCTH Ta3oB. PacueTsl 10 ypaBHEHUsIM XMMHWYeCKUX peakL[i C MCII0/Ib30BaHMEeM Macchl, 00beMa
(HOpMaJsIbHBIE YC/IOBUST) Fa30B, KOJIMYEeCTBa BelljeCcTBa

OK 01

OcHOBHOe cogep)KaHue
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Teoperuueckoe o0yyeHue 2
Tema 2.2 Teopusi 3/1eKTPOUTHUECKON AUCCOLALUK. VIOHBI. D/IeKTPOIUTBI, HEJIEKTPOIUTHI. Peaklii MOHHOTO OK 01
SeKT ;)J';I/ITI/IIIECKEI obmena. CocraBjieHHe peakivii MOHHOTO oOMeHa IMyTeM COCTaBJ/IeHWsI UX TIOJIHBIX U COKpaIlleHHbIX 2 OK 04
P WOHHBIX YpaBHeHUH. K1CIOTHO-OCHOBHBIE peaklyu. 3a[JaHrsi Ha COCTaB/IeHHe NOHHBIX PeaKLvi
s AUCCOLIAALS U
VIOHHBIM 00MeH JIaGopaTopHbIe 3aHATHS 2
JIabopartopHasi paboTa “THIbI XUMHUUECKUX PeakLuii”.
VccnenoBanve TUIOB (TI0 COCTaBY M KOJIMUECTBY UCXO/IHBIX M 00pa3yIOIIMXCs BEL[eCTB) U TIPU3HAKOB ?
XUMHUYeCKUX peakiuil. [TpoBesieHre peakiuii MOHHOTO 0OMeHa, oripe/ie/ieHHe Cpe/ibl BOJHBIX
pPacTBOPOB. 3alaHUs Ha COCTaBJ/IeHWe UOHHBIX peaKLUi
KonTpo/sibHas
CTpoeHMe BellleCcTBa U XMMUUECKHe PeakLu 2
pabora 1
Pa3pen 3. CTpoeHHe ¥ CBOICTBA HeOPraHUYeCKHX BellecTB 16
OcHoOBHOe coiep)KaHue 4 OK 01
T 0 ) OK 02
eopeTHyecKoe o0yueHue
Tema 3.1. P yH MK.2.1 -
Knaccudukaiys, | ripenver HeopraHuueckoii xumun. Kiaccugykaryis HeOpraHHuecKHx BewwiecTs. [IpoCTble U CIOKHbIe 23.02.02;
HOMEHK/IATypa ¥ | perijectBa. OCHOBHBIE K/aCChl CIOXKHBIX Bell[eCTB (OKCU/Ibl, TUAPOKCU/IbI, KUC/IOTBI, COJIH). ITK.4.2-
CTpoeHue B3anMoCBsA3b HeOpraHMyecKrx Bell[eCcTB. ArperaTHble COCTOSIHUSA BelllecTBa. Kpucranimyeckue v 23.02.07;
HEOPraHWYeCKUX | amopHbIe BeliecTBa. THUIBI KPUCTA/UTMUECKUX PELeTOK (aTOMHasi, MOJIeKY/IsipHasi, MIOHHasl, 2 IK.1.2 —
BeIIleCTB MeTa/uTnyeckKast). 3aBUCUMOCTD (hM3MUeCKUX CBOWCTB Bel[eCTBA OT THIAa KPUCTA//TNUECKOU PellieTKH. 15.02.16
3aBUCUMOCTh XMMUYECKOW aKTUBHOCTH BEIIIeCTB OT BH/la XMMUYECKOW CBSI3U M THTIA KPUCTA/UTAYeCKOU HI.< p '1
peltieTku. [IpyuurHBEI MHOTOOOpAa3ust BelleCTB el
13.02.11
IIpakTHuecKue 3aHATHSA 2
HomeHk/laTypa HeopraHU4YeCKHX BeIleCTB: Ha3BaHUeE BeIeCTBa UCXO/S U3 UX XUMHUUECKOH (popMyJibl 2
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WM COCTaBJ/IeHNe XUMHUUYeCKOU opMyibl UCXOAS U3 Ha3BaHUs BelllecTBa M0 MeXKAyHapogHOU
(MIOITAK) mnu TpyBHa/TbHOU HOMEHK/IAType.

PemieHne mpakTUueCKWX 3a/laHUM M0 KiaccuuKalMy, HOMEHK/JIAaType M XUMHUUecKuM ¢opMyiam
HeOpraHUuecKuX BeIeCTB Pa3/IMUHbIX K/IacCOB (yrapHblM ras, yI/IleKWC/IbIM Ta3, aMMHakK, raiieHas
W3BeCTb, HeraileHas W3BeCTb, TUTheBasi COJA W [ApPYrvMx): Has3bliBaTb M COCTaBJSATH (POPMYJIbI
XUMHUYeCKUX BelLeCTB, ONpeie/sTh IPUHA/IEKHOCTh K KIaccy.

NcTounuky xumMuueckoi UHGopmaruu (CpeicTB MacCcoBoM MHGopMalum, ceTb VIHTEepHeT U IpyTrue).
[Movick nHGoOpMaLMK N0 Ha3BaHUsIM, HleHTU(HUKaTopaM, CTPYKTYPHBIM opMyiaM

Tema 3.2. ®U3UKO-
XUMUYECKUEe
CBOMCTBa
HeopraHhYecKux
BeILeCTB

OcHoBHOe coiep)KaHue

Teopernueckoe o0yueHue

Mertannbl. Obupe pusnyeckue U XMMUYeCKHe CBOMCTBA MeTaioB. CriocoObl mosiyueHusi. 3HaueHue
METa/UIOB U HEMeTa/VIOB B TIPUPOJie U JKU3He[esTeJbHOCTH 4YesloBeKa W opraHu3moB. Koppo3sws
MEeTaJlJIOB: BU/[bl KOPPO3WH, CITIOCOOBI 3aII[UTHI META//IOB OT KOPPO3UH

Hemerayuiel. OOmiye ¢usnueckue M XUMUYeCKHWe CBOMCTBA HeMeTa/uIoB. TWIMUHBIE CBOMCTBa
Hemeta/yioB [V— VII rpynn. Knaccudukanss M HOMEHK/IAaTypa COeJUHEHWM HeMeTaslIoB.
KpyroBopoTb! 6MOTeHHbIX 3/1IeMEHTOB B MPHpPO/ie

XurMryeckre CBOMCTBAa OCHOBHBIX K/1aCCOB HEOPTaHUUECKHX BellleCTB (OKCU/IOB, TUAPOKCUIOB,
KUCJIOT, CoJiel U /ip.). 3aKOHOMePHOCTU B U3MEeHEeHUU CBOMCTB MPOCThIX BellleCTB, BOJOPOAHBIX
COeJMHeHUM, BbICIIUX OKCHUJIOB U TUAPOKCHUIOB

HpaKTI/I‘—IECKI/Ie 3aHATHUA

CocTaBieHre ypaBHEHUM XMMHUYECKMX peakLUil C y4acTHeM MPOCTbIX U CI0XKHBIX HeopraHu4eCKUX
BeIlleCTB: META/UIOB M HeMeTa/lJIOB; OKCH/OB MeTa/l/IoB, HeMeTalJioB U aM(OTEepHbIX 3/1eMEHTOB;
HEOPraHWYeCKHWX KHUCJIOT, OCHOBaHUMM U amM(OTepHbIX TUAPOKCUAOB; HEOPraHUUeCKHUX COJIeH,
XapaKTepU3yHOLMX UX CBOMCTBA.

PerieHre NmpakTUKO-OPUEHTHMPOBAHHBIX TEOPETUUYECKHX 33/laHui Ha CBOMCTBA, COCTaB, MOIyUYeHUE U
Oe3ormacHoe WCIIO/b30BaHME BA)KHEMIIIMX HEOPraHWYeCKHUX BelecTB B OBbITYy W TPaKTUUeCKOM
JlesiTe/IbHOCTU uesioBeKa

OK 01
OK 02
IIK.1.2 -
15.02.16
IIK.2.1 -
23.02.02;
IIK.4.2-
23.02.07;
IIK.1.1 -
13.02.11

OcHoOBHOe coiep)XKaHue
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JIabopaTopHbIe 3aHATHS 2
Tema 3.3. JlabopartopHasi pabota «aeHTr(UKALIMS HEOPraHUUECKUX BEIeCTB». OK 01
Wpentudukanys | PelleHne 3KcriepuMeHTalbHBIX 3aJad 0 XMMWYECKMM CBOWMCTBaM MeTaljloB M HEMeTa/lloB, I10 OK 02
HeopraHuyeckux | PacCrio3HaBaHWIO U MOJyYEHHIO COeMHEHNH METa/IJIOB U HEMEeTaslIoB. ’ OK 04
BEIL[eCTB Npentudukalyss HeopraHMUeCKUX BelleCTB C HCIO/Ib30BaHHEM UX (HU3UKO-XUMUUECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakinid. KauecTBeHHble peakluy Ha Cy/bdar-, KapOOHAT- U XJIOPH/I-

aHHOHBI, HA KATUOH aMMOHUS
KoHTpo/bHas o

CBOUCTBa HEOPraHWUECKUX BeIlleCTB 2
pabora 2
Pazpen 4. CTpoeHue M CBOVCTBA OPraHNYeCKHUX BellecTB 24

OcHoBHOe copiepxaHue 4

Teoperuueckoe o0yueHue 2
Tema 4.1. P ¥4 OK 01

[TosiB/ieHre ¥ pa3BUTHE OPraHUUECKOW XMMUH KaK HayKu. [IpeameT opraHnueckor xumun. MecTo u

3HaueHWe OpraHu4yecKor XUMHUU B CUCTEME eCTeCTBEHHBIX HayK.

XHWMHUUeCKOe CTpOeHMe Kak IOps/IoK COeJMHeHUs aTOMOB B MOJIeKyJsle COIJIACHO MX BaJIeHTHOCTH.

OCHOBHBIE TI0/I0’KEHUsI TEOPUM XUMUUECKOT'0 CTPOeHMsI OpraHuueckux coefuHeHuit A.M. Bytiepoga.

YrneposHbI CKesleT OpraHUuYecKOM MOJIeKY/bl. 3aBUCUMOCTb CBOMCTB BeleCTB OT XMMHWUECKOTO

CTpoeHus1 MoJieKyJ1. VIsomepusi U U3oMephl. 2

[Monstie o dyHKIMOHaNbHONW rpynme. Pagvkan. TIpuHIuNbl  KaacCU(UKALIMA OpraHUUeCKUX

coeuHeHU. MexyHapoAHass HOMEHK/JIaTypa W TIPUHLIMIIBI HOMEHK/aTypbl OpraHUYecKux

coenuHeHuil. [loHsTHe 00 a30TCOAEp)KAIIMX COeAWHEHHUsIX, OMOJIOTMYeCKH AaKTHUBHBIX BeIeCTBax

(yrneBojax, >kupax, Oenkax W Jp.), BBICOKOMOJIEKYJISIDHBIX COeWHEHUsX (MOHOMep, TIOJIUMep,

CTPYKTYPHOE 3B€HO)

IIpakTH4YeckHe 3aHATUA 2
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HomeHknatypa opraHuuecKdx COeAVHEHWW OT/elbHbIX K/IacCOB (HAChILL|eHHbIe, HEHACBIIIeHHbIE U
apoOMaTHYeCcKHe YrIeBOOpPO/Ibl, CIIUPThI, (DeHO/bI, anbJeTry/ibl, KETOHbI, KAPOOHOBBIE KUC/IOTHI U [P.)
CocTaBrieHre TOMHBIX U COKPAIeHHbIX CTPYKTYPHBIX (POPMYJl OpPraHMYeCKUX BelleCTB OTZAe/bHbIX

9 N 2
K/IaCCOB, MCIO/b3ysl WX Ha3BaHUS I0 CHUCTeMaTUUeCKOW W TPUBHA/JbLHOM HOMeHKaType (3THJIEH,
alleTWieH, TAULiepuH, ¢eHos, gopManbieruj,, YKCyCHasi KWUCI0Ta, T/ULuH). PacueTbl mpocTeiiiiei
(hopMyJibl OpraHudecKoil MOJIeKY/Ibl, ICXO/Isl U3 37IeMEHTHOTO cocTaBa (B %)
OcHoBHOe coiep)KaHue 12 OK 01
T 6 6 OK 02
eopeTHYecKoe o0yueHHe
Tema 4.2. P y OK 04
CeoticTea ®U3MKO-XMMUUECKHe CBOMCTBA OPTraHMYeCKUX COeJMHEHWM OT/e/bHBIX K/IaccoB (0COBEHHOCTH IIK.2.1 -
OpraHM4ecKrx K/Jaccu(uKalui W HOMEHK/IaTypbl BHYTPU KJjacca; TOMOJIOTUYeCKUd psig U obmas dopmyiia; 23.02.02;
COeIMHEHNH_ n30oMepus; pu3ruecKrue CBOMCTBA; XMMHUUYECKUe CBOWCTBA; CITIOCOObI MOTyUeHUs]): K. 4.2-
23.02.07;
— Tipejie/ibHbIe YT/IeBO/IOPO/ibI (a/IKaHbl M LMK/IOA/KaHbl). ['opeHre MeTaHa Kak OJWH U3 OCHOBHBIX 1K 1.2
HCTOYHHKOB TeIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA TIPUPOHBIX YI/IEBOJOPO/IOB, HAXOXKIEHUE e
B TIPMPOJie U TIpUMeHeHte aJTKaHOB; 2 15.02.16
— Hempefie/ibHble (QJKEHbI, alKWUHbI W alKaJueHbl) W apoMaTUyecKue YIJIeBoJopobl. ['opeHue IIK.1.1 -
arleTU/IeHa Kak MCTOUHUK BbICOKOTeMIIepaTyPHOTO IJIaMeHH /IJIsi CBapKU U Pe3KU MeTaslyioB 13.02.11
— KUCJIOPO/ICOZiepKallje coequHeHust (CIUPTHI ¥ (PeHO/TbI, KapOOHOBBIE KUCIOTHI U (WP, abIeTU/bl
Y KEeTOHBbI, KUDbI, yI/ieBoAbl). [IpakTHueckoe TpUMeHeHWe STHU/eHTIMKOJIs, TulieprHa, (eHoma. )
[MpumeHeHnue dopManibierusa, aletanbJeruja, YKCyCHOM KHUC/IOThl. MbUla KakK COMUA  BBICIINX
KapOOHOBBIX KUC/IOT. MoroIIie CBOMCTBA Mbljia
— a3oTcojep)Kalue CcoefiiHeHWs (aMHUHbBI W aAMUHOKHC/IOTBL, Oesiku). BBICOKOMOJIEKY/IsIpHbIE
coefiiHeHUs (CUHTETUUYEeCKWe U OMOIOrMUecKH-aKTUBHBIE). MOHOMEp, TIOJIMMEpP, CTPYKTYPHOE 3BEHO. ’
[MTommmepu3ariyist THIeHa Kak OCHOBHOE HarlpaB/ieHHe er0 MCII0/Ib30BaHMUs.
I'eHeTHUecKasi CBSI3b MeXKy K/aCCaMU OpraHUUeCKUX COeJuHeHUM
IIpakTHUyeckue 3aHATHA 4
CBoiicTBa OpraHMYeCKMX COeJUHEHHH OT/[e/NbHbIX K/IacCOB (TpHMBHANbHAsi W MeXAyHapoJHast 2

HOMEHK/IaTypa, XUMHUYeCKre CBOMCTBA, CTIOCOOBI MoJTyueHus): rpe/ebHble (alKaHbl U LUK/I0a/IKaHbl),
Herpe/ie/bHble (a/1KeHbl, aJKUHBI U ajKaZiieHbl) U apoMaThyecKye yriaeBoJopo/bl, CIIUPTHI U (eHObI,
KapOOHOBble  KUC/IOTBI W 3(Upbl, anbJeruAbl U KeTOHbl, AaMUHbI W  AMHUHOKUC/IOTHI,
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BBICOKOMOJIEKY/ISIpDHBIE CO€AWHEHUA. BaﬂaHI/IH Ha COCTaBJ/ieHHe ypaBHEHI/Iﬁ XUMHNYeCKHUX peaKL[I/Iﬁ C
yuacCcTveM OpraHn4YeCKuXx BeleCTB Ha OCHOBAHUU UX COCTaBd U CTPOEHUSA

CocraByieHve cxeM peakluid (B TOM uMc/le T10 TIpeJIO)KeHHbIM LierlouykaM TMpeBpalljeHui),
XapaKTepU3yIIIUX XUMUUECKHe CBOMCTBA OPraHUYeCKUX COeMHEHUN OT/e/bHBIX K/IaCCOB, CIIOCOOBI
WX TIOJlyueHus] W Ha3BaHWe OpPraHWYeCKUX COeAVHEHWM TI0 TPUBUAIbHOM WM MeXIYHapOJHOU
CUCTEeMaTUYeCKOM HOMEHK/IaType.
PelleHne TpPaKTUKO-ODUEHTUPOBAHHBIX TEOPETUYECKUX 3a/[aHMii Ha CBOWCTBA OpPraHUYeCKHX
CoeJMHeHUN OT/Ie/TbHBIX KIaCCOB

JlabopaTopHasi paboTa

JIabopaTopHas pabora “IIpeBparrieHusi OpraHUUeCKHX BeleCTB IPY HarpeBaHUM'.
[TonyueHve »>TuieHa ¥ W3yyeHHWe ero CBOWCTB. MojenvpoBaHe MOJEKYy/l W XUMHUYeCKHUX
TIpeBpallleHUH Ha IIpUMepe 3TaHa, STU/IeHa, aleTHIeHa U JIp.

Tema 4.3.
Npentudukaiys
OpraHuuYecKux
BeIIeCTB, UX
3HayeHue U
TIpUMeHeHue B
ObITOBOM U
TPOU3BOZCTBEHHOMN
JiesiTelTbHOCTU
yesioBeKa

OcHoBHoOe coaepxanue

Teopernueckoe o0yueHue

buooprannueckue coemuHeHus. IlpumMeHeHWe | OHojOrMYeckass pojib yIeBogoB. OKUC/IeHHe
yI7IeBOAOB — WCTOUHUK SHEPIMM >KUBBIX oOpraHusMoB. OO61acTu TIpUMeHeHHsT aMHUHOKHC/IOT.
[TpeBpailjeHust Oe/lKOB TMUINM B opraHu3Me. buosoruueckue GyHKIMKU OenkoB. buosoruueckue
(bYHKI[UM >KUPOB. Posib opraHrueckoi XUMUM B pellieH|H Mpob/ieM MuieBor 6e30macHOCTH

Posib OpraHMYecKOd XWUMWM B pellleHUWd Mpo0ieM 3HepreThyeckodl 06e30MacHOCTH, B pa3BUTHU
MeJULIVHBI, CO3[,aHUH HOBbIX MaTepHasoB, HOBbIX UCTOYHHUKOB SHEPIUM (a/bTepHATHBHbIE NCTOUHUKHU
sHepruur). OnacHOCTb BO3/I€MCTBUSI Ha JKMBbI€ OPraHU3Mbl OPraHUYeCKHX BeleCTB OT/e/IbHbIX KIaCCOB
(yrneBozopo/pl, COMPTHI, (DEHOJIBbI, XJIOPOpPraHWYecKWe TPOW3BOJHbIe, albJeruibl U [p.), CMBICT
roKasaTeJis npejebHO JOMYCTUMOW KOHLIEHTpaLu1

OK 01

OK 02

OK 04
IIK.2.1 -
23.02.02;
IIK.4.2-
23.02.07;
IIK.1.2 -
15.02.16
IIK.1.1 -
13.02.11
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JIabopaTopHbIe 3aHATHS

JIaboparopHasi paboTta: “VeHTHhUKAIMS OPraHUYeCKUX COeIMHEHUH OT/e/IbHBIX K/1aCcCOB”
WNpentrdukanyss opraHu4yecKMX COeJUHEHWM OT[eNbHbIX K/IaccoB (Ha TmpHMepe anbJAerusioB,
KpaxMasia, YKCyCHOU KUCJ/IOThI, OEJIKOB U T.I1.) C UCTIO/b30BaHUEM WX (BU3UKO-XMMUUYECKUX CBOHCTB U
XapaKTepHbIX KaueCTBEHHbIX peakiuil. [leHaTypaiusi Oeska Npu HarpeBaHWW. LIBeTHble peakiuu
0enkoB. BO3HUKHOBEHHE AHAJUTUUYECKOTO CUTHA/a C TOYKW 3PEHUS XUMHUYECKUX TPOLIeCCOB TIPU
MpOTeKaHWM  KAaueCTBEHHOW  peakld, [I03BOJSIIOINEe  UAeHTU(ULMPOBaTh  Ipe/ioKeHHbIe
OpraHuYecKye BellleCcTBa

Konrpo/mHas CTpyKTypa 1 CBOWCTBA OPraHUYeCK1X BelleCTB
pa6ora 3 PYKTYp p 1
Pa3pen 5. KuHeTHueckue U TepMOJAMHAMHUYECKHe 3aKOHOMEPHOCTH NMPOTeKAHUSI XMMUYEeCKHX peaKI[ui-
OcHoOBHOe coiep)XKaHue OK 01
T 0 OK 02
eopeTHueckoe o0yueHue
CkopocTb P y IIK.2.1 -
XUMHUYECKHX 23.02.02;
peakLu. IT1K.4.2-
AuMUUeckoe CKOpOCTb peakLy, ee 3aBUCHMOCTb OT Pa3/MuHbIX (DAKTOPOB: MPUPOALI PEardpyOIIUX BeIecTs, 23.02.07;
paBHOBECHE KOHLIEHTPaL[Ml pearupyroluxX BellecTB, TemIrepaTypbl W IUIOIIaJu peakLMOHHON TMOBEpXHOCTH. IIK.1.2 -
TenioBble 3()(eKTbl XUMUYECKHUX peakLuii. IK30- ¥ S3HJ0TePMUUECKHe, DeaKLH. 15.02.16
OO6paTtMOCTh peaklyii. XMMHUeCKOe paBHOBECHE W €ro CMelljeHHe 0[] JelCTBHEM pa3/IuuHbIX IK.1.1—
(axTOpOB (KOHL|EHTPALsI peareHTOB WM MPO/IyKTOB peaKLvH, JaBeHre, TeMIiepaTypa) A/isl CO3aHus 13.02.11

OIITUMAJIBHBIX YCHOBHﬁ MMPOTEKAHUA XUMHUUYECKHUX IMPOLIeCCOB. HPI/IHL[I/IH Jle IllaTenne

IIpakTHUecKue 3aHATHSA

PelieHne MpakTUKO-OPUEHTHMPOBAHHBIX 33/laHUK Ha aHa/iu3 (PakTOpOB, B/AUSIOLIMX Ha W3MeHEeHHue
CKOPOCTH XMMHUECKOW peakiiiy, B T.U. C MO3ULIUNA IKOJIOTHUeCKH 1iesieco0bpa3Horo moBeieHus B ObITY
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OK 01

Y TPYZ,0BOM [1eSITeJIbHOCTH B LeJ/IsIX COXPaHeHUs CBOEro 3/10pPOBbsl U OKpY»Karollield IPUPOAHOM CpeJibl. OK 02
PellieHre TPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHMl Ha MpuMeHeHwe mpuHimna Jle-Illatesnbe st IIK.2.1 -
HaxOJK/leHWsI HarpaB/ieHHsi CMellleHUs] PaBHOBeCHSI XMMHUUECKOW peakUMd U aHaiu3 (aKTopoB, 23.02.02;
B/MSIOLMX Ha CMellleHe XUMUUeCKOr0 PaBHOBECHS MIK.4.2-
23.02.07;
IIK.1.2 -
15.02.16
IIK.1.1 -
13.02.11
Paspen 6. PacTBOpBI
OcHoBHOe coiep)KaHue OK 01
OK 02
Tema 6.1. Teoperuueckoe o0yueHue OK 07
ITonsiTHe o . IIK.2.1 -
pacTBopax PacTtBopeHre Kak (pM3MKO-XUMHUecKui mporecc. PactBopel. Criocobbl NMPUrOTOBJIEHHSI PacTBOPOB. 23.02.02:
PactBopuMocTtb. MaccoBasgs [0/ pacTBOpeHHOro BerectBa. CMBIC/I [I0OKasaTeas IpefebHO T
JOIyCTUMOM KOHL|EHTPAL|Y U ero UCI0/b30BaHKe B OLleHKe 9K0JIOrMUecKoii 6e30MmacHOCTH. I1K.4.2-
[paBu/a SKOJIOrMYECKH 1[e71eCO00pasHOro MoBeJeHHss B ObITY M TPYAOBOM /eATeNbHOCTH B LIE/IAX 23.02.07;
COXpaHeHHsl CBOEero 3/J0pPOBbsl U OKpPY’Karolliel IPUPOHOMN Cpe/ibl; ONIaCHOCTb BO3[eMCTBUS Ha JKUBbIE IIK.1.2 -
OpraHu3Mbl OTpe/ie/IeHHbIX BelleCTB. 15.02.16
PelieHre NMpakTHKO-OPMEHTUPOBAHHBIX PaCUeTHBIX 3aZlaHUM Ha PacTBOPBI, UCIO/Ib3yeMble B ObITOBOI nK.1.1 —
Y TIPOM3BO/ICTBEHHOM JleATe/IbHOCTH UeioBeKa 13.02.11
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Tema 6.2. OK 01
Uccnenosanue OK 02
CBOMCTB PacTBOPOB |OCHOBHOE COflepIKaHHe 2 OK 04
IK.2.1 -
23.02.02;
ITK.4.2-
23.02.07;
JIaGopaTopHble 3aHATHA 2 K12 -
15.02.16
IK.1.1 -
13.02.11
JlabopatopHasi pabota «IIpUroToBieHre paCTBOPOB».
[IpuroroBneHue pacTBOPOB 3alaHHON (MaccoBOM, %) KOHL|eHTpaLuK (C MPaKTUKO-OpHeHTHPOBaHHBIMU ’
BOMPOCaMH) U OTIpejie/ieHre Cpe/ibl BOAHBIX PaCTBOPOB.
PerieHue 3a/jau Ha MPUTOTOBJIEHNE PACTBOPOB

ITpodreccHoHa/TEHO-OPHEHTHPOBAHHOE CO/lepP)KaHue (Cojep)KaHue MPUK/IaJHOT0 MO/ Y/Is)

Pazgen 7. Xumus B ObITY M IPOU3BO/ICTBEHHOM /IesITe/IbHOCTH Ue/I0BeKa 6 OK 01
OK 02
Xumusi B ObITY 1 OcHoBHOe copiepxaHue 6
TIPOU3BOZICTBEHHOM
Teopernueckoe o0yueHue 2
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AedaTeJIbHOCTH
ye/ioBeKa

Hogeiiiie JOCTKeHUsT XMMUUECKON HAYKH M XUMUUYECKOW TeXHOJIorud. Posib Xumuu B obecrieyeHUH
9KOJIOTMUeCKOM, IJHepreTUueCcKou 1 MuilleBoi 6e30MmacHOCTH, pa3BUTHUU MeJULIMHBL. [IpaBusia nmoucka u
aHanM3a XUMWAYeCKOW WHGOPMALMM W3 Pa3IMuHbIX MCTOYHMKOB (HayyHasi U y4eOHO-HaydHas
UTepaTypa, Cpe/iCTBa MacCcoBOM MHGpOpMaLuu, ceTb VIHTEpHET)

l'[paKaneCKne 3aHATHA

ITouck ¥ aHanM3 KeMCOB O MPUMEHEeHWM XWMHUeCKWX BelLeCTB U TeXHOJIOTHH C yueToMm Oyayiieit
rnpodecCcHOHATLHOM ~ /leATeIbHOCTH [0  TeMaM: BaKHelIlde  CTpouTeslbHble  MaTepuallbl,
KOHCTPYKLIMOHHbIE ~MaTepuasbl, KpackKy, CTeK/l0, KepaMHKa, Marepuaabl [JJjs 3JeKTPOHUKH,
HaHOMaTepuasbl, TEeKCTWU/bHble BOJIOKHA, WCTOUHWKM SHEPruM, OpraHuYeckue W MUHepaJbHble
yno0OpeHwusi, ieKapCTBeHHbIE Bell[eCTBa, ObITOBasi XUMMSL.

3amuTa: IlpezicTaBiieHre pe3ybTaToOB pellieHUs KeHCoB B popMe MUHU-J0K/IaJia C Tpe3eHTalueit

OK 04
OK 07
IIK.2.1 -
23.02.02;
IIK.4.2-
23.02.07;
IIK.1.2 -
15.02.16
IIK.1.1 -
13.02.11

IIpomexxyTouHas arTecTanus mo AucuuiuinHe (Aud¢epeHIIUPOBaHHBIN 3a4eT)
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Bcero

72
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3. YCJIOBUS PEAJIM3ALIAA ITIPOT'PAMMBI OBIIIEOBPA30BATE/IBHOM
NUCIHATIVHBI

3.1. Tpe6oBaHus K MUHMMA/IbHOMY MaTepHa/IbHO-TEXHUUECKOMY 00ecrieueHHIo
[ia peanu3aliuv TIPOTPaMMbI  AUCIIUTUTAHBI  [TOJDKHBI OBITH TIPEyCMOTPEHBI  CJIeIyOIIHe
CrieliMa/ibHbIe TIOMeIIleHus: yueOHbI KaOMHeT XUMHUU W/WiK yueOHONM XUMHUYeCKOH 1abopaTopHu.

O0OopysoBaHHe yuyeOHOro KadOwHeTa (HAryisAJHbIEe MOCOOMsA): HAaOOpBI IIAPOCTEP>KHEBBIX
Mo/iesiell MOJieKyJl, MOJield KPUCTa/JTMUeCKUX PelleTOK, KOJIJIEKIIUM MPOCThIX U C/I0XKHBIX BeIeCTB
W/WIA KOJIZIEKLMM TIOJIMMEePOB; KOJIIEKLMSI TOPHBIX TOpPOJ, W MUHepasioB, Tabsuria MeHzeneeBa,
yueOHbIe (GUTbMBI, ITU(PPOBBIe 0Opa30BaTeTbHBIE PECYDPCHI.

TexHUUECKHE CPeJACTBA 00y4yeHHUsi: KOMIBIOTED C YCTPOWCTBAMHM BOCIIPOM3BEZIEHHS 3BYKA,
TIPUHTED, MY/JIbTUMEeJUa-MPOeKTOP C 3KPaHOM, MYJbTHUMeJWWHAas [OCKa, YKa3Ka-mpe3eHTep [
rpe3eHTaLui.

O0OopypoBanue jabopaTopud W paboumx MecT J/1a0OpaTOPUM: MEH3YPKH, ITUTETKU-
KareJIbHULIbl, TEpPMOMETPbI, MMKPOCKOTI, JIyTIbl, TIPeIMETHbIe U TIOKPOBHbIe CTeK/a, TJIaHIIeThl [JIs
Kare/bHbIX peaki[ui, (GUIbTpoBasbHasi Oymara, IPOMbBIBA/IKH, CTEK/ISIHHbIE TIPOOUMPKH, Pe3UHOBBIE
NpoOKY, oHapUKH, HaOOpP pPEaKTHUBOB, CTEK/ISHHBbIE TIA/IOUKH, IITATHUBBI JJis TIPOOMPOK; MepHbIe
LIWTMHAPLI, BODOHKU CTeK/IsTHHbIe, BODOHKHU [JleNiuTe/ibHble HuauHApuueckue (50-100 mi), CTynku c
necTUkoM, ¢apdopoBbie yalllKy, MUAHIETH], GUIBTPbI OyMa)kHble, BaTa, MapJisi, 4acoBble CTeKIa,
3/IEKTPOTUIUTKH, J1abOpaTOPHbIE INTAaTUBbI, CITUPTOBbIE TOPEJIKH, CITAUKH, MPUOOp A/ TIOIyUYeHHs
ra3oB (Wi rpobupKa C ra300TBOAHOMN TPYOKOM), JepsKaTeu /1Jisi IPOOHPOK, CK/ISTHKH AIJis XpaHeHHs
peakTHBOB, pa3/laTOuHble JOTKH; xumudeckude crakaHbl (50, 100 u 200 m); winatenu; MUAHLETHI;
TUTe/IbHbIe UL, CeKYHJ0MephI (TaiiMepbl), MepHble TIpobupku (Ha 10—-20 M) U MepHbIe KOJObI
(25, 50, 100 u 200 M), BoasiHast OaHsl (MU/TM TEPMOCTAT), CTEK/ISIHHbIE Ma/IOUKKU; KOHUYeCKHe KOJ0bl
st tutpoBanust (50 u 100 Mm); MHAMKATOpPHBIE TOJIOCKU [/s1 omnpefeneHusi pH U cTaHjapTHas
WH/VKaTOPHas 1IKa/ia; YHUBepCaabHbIM MHAMKATOP; numneTku Ha 1, 10, 50 ma (wiu go3atopel Ha 1, 5
u 10 m1), OOpeTKH ik TUTPOBaHUs, MeIUI[UHCKHe Irpuiibl Ha 100-150 mut, 1abopaTopHble W/wmm
aHa/IMTUYeCcKHe BeCbl, pH-MeTpbl, CyIIU/IbHBIN IKad, 1 Ap. 1abopaTopHOe 000pyAOBaHME.

3.2. UndopmanmonHoe ofecneyeHre peajn3anuy MporpaMMbl

1. [Ing peanu3aliyd MporpamMmbl OMOMMOTeUHBIM (oHZA 00pa3oBaTe/ILHOM OpraHU3al[uH
JIOJDKeH WMeTh TeYaTHbIe W/WIM 37eKTPOHHBbIe 0Opa3oBaTe/bHble U WH(OPMAI[MOHHBIE PECYPCHI,
peKOMeH/IOBaHHbIe /il UCTI0/Th30BaHUsI B 00pa30BaTe/IbHOM TIpoLiecce, He CTapiie 5 JieT ¢ MOMeHTa
W3/1aHus.

2. PekomeHTyeMble TieuaTHbIe U3/IAHUS 110 peau3auu 001eo0pa3oBaTe/TbHON [UCIUTITMHEI
TIpe/ICTaB/IeHbl B METOJUUECKHUX PEKOMEH/IAIIUSAX 110 OpraHr3al[ui 00yJeHusl.

4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSA
OBIIEOBPA30BATEJ/IbHOM JUCIIUII/IUHBI

KoHTpo/b ¥ OlLIeHKa pe3yJsibTaToB 00y4eHHs OCYIIeCTBJISETCS IMperoJjaBaTesieM B IPOLiecce
TIPOBE/IEHUS] TIPAKTHUECKUX 3aHATHUN W 1ab0paTOpHBIX pabOT, TECTUPOBAHUS, a TAaKXKe BBITIOTHEHHS
00yuUarIUMUCS WHAUBU/YANbHBIX 3a/laHUM, TIPOEKTOB, WCCIeNoBaHUM. Pe3y/ibTaThl 00yueHUs
orpefiesisitoT, UTo obOydJaromiyecs: JO/DKHBI 3HATh, TMOHUMATh W JI€MOHCTPHUPOBATh IO 3aBepIlIeHHH
W3yuyeHUsl JUCLIATITUHBI.

[y hopMUpOBaHUsl, KOHTPOJSS U OLIEHKA DPe3y/bTaTOB OCBOEHUs y4eOHOW AUCLUTTUHBI
WCTO/b3YeTCsl CUCTEMAa OIIEHOUHBIX MEpOTIPHUSTHH, Mpe/CTaB/saoliasi cO00i KOMITIEKC yueOHbIX
MEepOTIPUSITUIM, COTJIACOBAaHHBIX C pe3ysbTaTaMu oOyueHUss U chopMyIMpoBaHHBIX ¢ yuetoM PI'OC
COO (mpegmeTHbIe pe3y/bTaThl o guciurinie) u I'OC CIIO.
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OK/

Ne K Mopyns/Pa3pen/Tema Pe3ysbTaT 00yuyeHus Tunbl 0LleHOYHBIX MepPONPUATHMN
I | OcHoBHOe coaepxaHue
1 Pa3pen 1. OcHOBBI CTpOeHUA dopmyupoBaTh 0a30BbIe MOHATHUS
BellecTBa Y 3aKOHBI XMMHH
1.1 [ OK 01 |CrpoeHne aTOMOB XUMHUYECKUX CocTaBnaTh XuMruyeckre ¢hopmyibl 1. Tect «CTpoeHre aTOMOB XUMHUUYECKUX 3/IeMEHTOB U
3/1eMEHTOB U MPUPOJa XUMUUECKOH COeIMHEHUN B COOTBETCTBUM CO NIPYUPOZa XMMUYeCKOH CBSI3U».
CBSI3U CTereHbI0 OKUC/IeHUS] XUMHUYEeCKUX 2. 3ajjauM Ha CcOCTaB/IeHUe XUMUYEeCKUX (DOpPMYI
3/1eMEeHTOB, UCXO/S U3 BaJIleHTHOCTU U | IByXaTOMHBIX COeJJUHeHUH (OKCH0B, Cy/1b(U0B, TUAPUI0B
371eKTPOOTPULIATE/IBHOCTH v T.IL.).
3. 3alaHus Ha MCMO/Ib30BaHUE XUMUUECKOW CUMBOJIMKU U
Ha3BaHWW COeJUHEeHUM 110 HOMeHK/IaType MeXX/[yHapOZHOro
COr03a TeopeTUYeCcKOoM U MPUK/IaJHON XMMUY U TPUBUA/IbHBIX
Ha3BaHUM Ji/Is1 COCTaB/IeHUsI XUMUUeCKUX (PopmyJi
JIByXaTOMHBIX COeJJUHEeHUI (OKCUJOB, CYIb(HUI0B, TUPU/OB
Y T.I.) ¥ IPyT'MX HEOpraHW4YeCKUX COeIMHEeHUN OTJe/IbHbIX
KJIaCCOB
1.2 | OK 01 |I[TeproaryecKkuii 3aKOH 1 Tab/HLIa XapakTepu3oBaTb XUMUUECKUe 1. Tect «MeTannmueckue / HeMeTalJIMueCKUe CBOMCTBA,
OK 02 |O.1. MenpeneeBa 3/IeMeHTbI B COOTBETCTBUU C UX 3/1eKTPOOTPULIATE/ILHOCTL U CPOZCTBO K 3/IEKTPOHY

TI0JIO’KEHVEM B TIepUONYeCKON

cucremMe XMMHU4eCKHUX 3/IeMeHTOB ,D;I/I

MenpeneeBa

XUMHUYECKUX 3J7IEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHHEM U T0JI0)KeHHEeM B MeprUOANUeCKOM CUCTeMe
XUMHUUeCcKux 371eMeHTOB [I.1I. MeHeneeBa».

2. [IpakTrueckue 3aZjlaHusl Ha YCTAaHOBJIEHWE CBSI3U MEXY
CTPOEHHEM aTOMOB XMMUYECKHX 3JIeMEHTOB U
NepUoNUeCKUM M3MeHeHHeM CBOMCTB XMMHUeCKUX
3/IEMEHTOB U UX COeIMHEHUM B COOTBETCTBUM C MOJI0’KEHUEM
[Tepuoanueckoli cucreme.

3. [IpakTUKO-OpHeHTUPOBaHHbIe TeOpeTHUeCKUe 3aJjlaHusi Ha
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OK/
IIK

Mopyas/Pa3pen/Tema

Pe3ysbTaT 00yuyeHus

TUNbI O1[eHOYHBIX MepONPUSTHI

XapakTepu3al10 XMMUUeCKHX 3/1eMeHTOB: «Metaymueckue /
HeMmeTa/yInyecKre CBOWCTBA, 3/1eKTPOOTPULIATE/IbHOCTb U
CPO/ICTBO K 37IeKTPOHY XMMUYECKUX 3/IEMEHTOB B
COOTBETCTBHE C UX 3/IeKTPOHHBIM CTPOEHUEM U MOJI0KeHUEM
B [TIEPUOJMUECKON CUCTEMe XMMUUeCKHX 3/IeMEHTOB

O.1. Menpeneea»

Pa3zpen 2. XumMu4yeckue peaknuu

XapakTepu30BaTh TUNbI
XHUMHUYECKHUX pPeaknul

KoHTpo/ibHas padota
«CTpoeH#He BelecTBa U XHMHYECKHe PeaKijum»

2.1

OK 01
OK 04

Turbl XMuMHUUYeCKUX peaKqu/'I

CoCTaB/ISTh peakilvi COeUHeHMUS,
pasfoxeHus!, 0OMeHa, 3aMeIIleHus,
OKHC/IUTE/ILHO-BOCCTaHOBUTE/IbHEIE
peaxiyu

1. 3amauu Ha cocTaBieHHe ypaBHEHWH peaKLUii:

— Coe/IMHEHMs], 3aMellleHus], Pa3/Io’KeHus], 0OMeHa;

— OKUC/IUTEJIbHO-

BOCCTaHOBUTE/IbHBIX PeaKLM C UCII0Ib30BaHUEM MeTO/a
3JIEKTPOHHOTO OasaHca.

2. 3afiaum Ha pacyeT MacChl BelljecTBa Wik 00béMa

rasoB I10 U3BeCTHOMY KOJIMYeCTBY BellleCTBa, Macce Uiv
00BEMY OJJHOTO M3 YUYACTBYIOIIUX B PeaKIMU BEILeCTB;
pacyéTel

Macchl (00bEMa, KOMMYeCTBa BellleCTBa) MPOAYKTOB PeaKIvy,
€C/IU OJJHO U3 BeLeCTB UMeeT NPpUMecH

2.2

OneKTpo/IMTHYeCKasi AUCCOLMALIUS U
UOHHBIA 00MeH

CocTaBnigTh YPaBHEHHA XUMHUUECKHUX
peaKliMii MOHHOT'O obmeHa c ydactTuem
HeopraHn4yeCkKux BelecTB

1. 3a/1aHKsI HAa COCTAB/IEHHE MOJIEKYJIIPHBIX U MOHHBIX
peakLiii C y4yaCcTheM KHC/I0T, OCHOBaHUM U COJieH,
yCTaHOBJIeHUe U3MeHeHHsI KUCIOTHOCTU CPefibl

2. JTabopatopHast paboTta "THIbI XUMHUUECKHUX peakivi'

Pa3pen 3. CTpoeHue U CBOiiCTBa
HeOpraHUuYeCcKHX BeleCcTB

ViccneoBaTh CTpOEHHE U CBOWCTBA
HeOpraHNYecKHX BelecTB

KonTposbHasi pabora
«CBOICTBa HEOPraHUYECKHX BeIliecTB»
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OK/
IIK

Mopyas/Pa3pen/Tema

Pe3ysbTaT 00yuyeHus

TUNbI O1[eHOYHBIX MepONPUSTHI

3.1

OK 01
[IK..

Knaccudukarysi, HoMeHK/IaTypa U
CTpOeHUe HeopraHUUecKrx BelllecTB

KnaccudunmpoBats HeopraHuueckue
BellleCTBa B COOTBETCTBUH C UX
CTpOeHUEM

1. Tect «<HoMeHKaTypa U Ha3BaHHe HeOpraHUYeCKux
BellleCTB UCXO/S U3 UX XUMUUeCKOU (GopMyJibl UITH
cocTaBJieHHe XUMUUecKor (hOpMyJibl UCXO/ISI U3 Ha3BaHUsI
Bell[eCTBa 110 MeXX/IyHapO/AHOM U/Y TPUBUATbLHOM
HOMEHKJIaType».

2. 3ajjauM Ha pacueT MacCOBOM [10/iv (MacChl) XUMHUUECKOT0
371eMeHTa (CoeJuHeHUs1) B MOJIeKyJie (CMecH).

3. IlpakTrueckue 3a/iaHusi MO K1acCU(pUKaLMY, HOMEeHK/IaType
Y XMMUUeCKUM (opMy/iaM HeopraHMueckux BelllecTB
Pas3/INYHBIX K/1aCCOB.

4. [IpakTryeckue 3a/laHYs Ha OTpefie/ieHue XUMHUYeCKOH
aKTMBHOCTH Bell|eCTB B 3aBUCMMOCTH BH/la XUMUYECKOU CBSI3U
Y TWINa KpPUCTa/JINYeCKOW pelleTKH

3.2

OK 01
OK 02
[IK...

PuU3MKO-XUMHUUYeCKUe CBOMCTBA
HEOpPraHWUeCKHX BeIlecTB

¥YcTaHaB/IMBaTh 3aBUCUMOCTh (DU3UKO-
XUMHUYECKHUX CBOMCTB
HEOpPraHUYeCKHX BeIeCTB OT
CTPOEHUsI aTOMOB ¥ MOJIEKYJI, @ TaKXKe
THTIa KPUCTA/UVTHUECKOU pPeleTKU

1. Tect «OCO6EHHOCTH XUMHUUECKUX CBOMCTB OKCH/IOB,
KMCJIOT, OCHOBaHUM, aM(pOTepHBIX TUAPOKCUIOB U COMeM».

2. 3ajjaHusl Ha COCTaBJ/IeHHE YPaBHEHUN XUMHUYECKMX peakLyil
C y4acTHeM MPOCThIX U CJIOXKHBIX HEOPraHUYeCKHX Bell[eCTB:
OKCH/IOB MEeTaJIJIOB, HEMEeTa/IJIOB U aM(OTEPHBIX 3/IEMEHTOB;
HeopraHUuecKUx KUCIO0T, OCHOBaHUM U aM(OTepHBIX
TU/IPOKCU/IOB, HEOPTaHUUYEeCKUX COJiel, XapaKTepU3yoLLKUX UX
CBOMCTBA U CTIOCOOBI MOJTyUeHUSI.

3. ITpakTUKO-OpUeHTUPOBaHHbIE TeOPeTUYECKUE 3a/[aHusl Ha
CBOMCTBA U MOTyYeHHe HeOpraHWYeCKHX BeleCTB

3.3

OK 01
OK 02
OK 04

Npentudukaiiysi HeopraHuUeckKux
Bell|eCTB

I/ICCJ'IE,E[OBEITB KaueCTBeHHbIE€ peaKIun
HeopraHn4yeCkux BeljecTB

1. IIpakTHKO-OpHeHTUPOBaHHbIe 3a/jaHus 110 COCTAaB/ICHUIO
XUMHUUECKUX peakLUi C yuacTUeM HeOpraHM4eCKUX BelecTB,
WCTIOb3YeMBIX J/151 UX UJeHTU(DUKALIN.
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OK/

No K Mopayns/Pasgen/Tema Pe3ysbTaT 00yuyeHus Tunbl 0LleHOYHBIX MepPONPUATHMN
2.JIabopatopHast pabora: “VaeHTr(uKaLys HeOpraHUUeCKIX
BelecTB”
4 Pa3pen 4. CTpoeHue U CBOMCTBa HccnepoBarh crpoeHue u cBoiictBa | KoHTpo/ibHas padoTa
OpraHHYecKHX BelleCTB OpraHNYecKHXx BelecTB «CTpoeHHe U CBOMCTBA OPraHMYeCKHX BelecTB»
4.1 | OK 01 |Knaccudukauus, CTpoeHUe U KnaccuduimpoBatb opraHiueckue 1. 3ajjaHus Ha COCTaB/IeHMe Ha3BaHUM OpraHUUecKux
IIK... |HOMeHK/aTypa OpraHu4ecKux BellleCTBa B COOTBETCTBUU C UX COeZIMHEeHUH 10 TPUBUAIBHOM UM MeXyHapOJHON
Bell|eCTB CTPOEeHHEM CUCTEMaTUYeCKOU HOMEeHK/IaType.
2. 3aaHurs Ha COCTaBJIeHMeE MOJIHBbIX U COKPAILleHHbIX
CTPYKTYPHBIX (hOPMYJ/I OpraHHYeCKHUX BellleCTB OT/e/IbHbIX
KJIaCCOB.
3. 3alaur Ha ormpejiesieHre TIpocTeiieii HopmyJibI
OpraHUYeCKOU MOJIEKYJIbI, UCXO/s U3 3JIEeMEHTHOIO COCTaBa (B
%)
4.2 | OK 01 |[CpoiicTBa OpraHMueCKUX COeJMHEeHUI_| Y CcTaHaBIMBaTh 3aBUCUMOCTh (U3MKO- | 1. 3aZiaHus Ha COCTaB/IeHHe YPaBHEHUI XUMUUECKUX peakLni
OK 02 XUMHUYECKUX CBOMCTB OpraHU4eCKUX C y4acTHeM OpraHHYeCcKUX BeleCTB Ha OCHOBAaHWU UX COCTaBa
OK 04 Bell[eCTB OT CTPOeHUsI MOJIEKY/I U CTPOEHUSI.
IIK... 2. 3ajjaHus Ha COCTaB/IeHVe YpPaBHEeHUN XVUMHUYECKUX peakLvH,

WJUTIOCTPUPYIOIIMX XMMUUYEeCKre CBOMCTBA C yUeTOM
MeXaHU3MOB MPOTeKaHUsl JAHHBIX PeakLuii ¥ TeHeTUYeCcKon
CBSI31 OpraHUUeCKUX BellleCTB Pa3HbIX KIaCcCOB.

3. PacyeTHble 3a/1aum 0 ypaBHEHUSIM peakLUi C yuacTHEM
OpraHuyYecKUXx BellecTB.

4. JTabopatopHasi pabota “ITpeBpaiiieH1si OpraHMUeCKUX
BeLL[eCTB [PU HarpeBaHuu'"
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OK/

No K Mopayns/Pasgen/Tema Pe3ysbTaT 00yuyeHus Tunbl 0LleHOYHBIX MepPONPUATHMN
4.3 | OK 01 [ApenTu(rKaLys opraHuuecKux NccnepoBath KauecTBeHHbIe peakijuu | 1.1IpakTHKO-OpHeHTUpPOBaHHBbIe 3a[,aHKUsA 110 COCTaBJ/ICHUIO
OK 02 |BeljecTB, UX 3HaUeHUe U TIPUMEHEHUe | OpraHMUeCcKUX CoeJUHeHUU XUMHUUECKUX peakLUii C yuacTUeM OpraHn4yecKuX BelleCTB, B
OK 04 (B OBITOBO¥ M TTPOM3BO/ICTBEHHOM OT/le/TbHBIX K/IaCCOB T.4. WCII0JTb3yeMBbIX /ISl X UIeHTU(UKALIUHN B OBITY U
[IK... |;esATe/nbHOCTU UesiOBeKa TPOMBILIEHHOCTH.
2.JTaboparopHas paboTa: “VaeHTHUDUKAIS OpraHnYeCKUX
COeJIMHEeHUM OT/le/IbHbIX K/1aCCOB”
> Paspen 5. Kunernueckue u XapakTepH30BaTh B/IMSIHHE
TepMojHMHaAMHUYeCKHe pa3/MYHbIX ()AKTOPOB HA
3aKOHOMEPHOCTH NPOTeKaHUs PaBHOBeCHe U CKOPOCTh
XUMHUYECKUX peaKIiui XHMHUYECKUX peaKiu
5 |OKO01 |[CkopoCTh XUMHUECKUX peaKI|ui. XapakTepr30BaTh BIUSTHUE ITpakTUKO-OpreHTUPOBaHHbIE TEOPETUUECKUE 3a/laHUS Ha
OK 02 |XnmMmHuueckoe paBHOBecHe KOHLIEHTpAL[UU pearupyronmx aHa/n3 (aKTOpOB, B/USIIOLIMX HA U3MEHEeHUe CKOPOCTU
[IK... BellleCTB U TeMIlepaTypbl HAa CKOPOCTb | XUMHUYECKOM peaklyu. [IpakTHKO-OpUeHTUPOBaHHbIE 3a/laHus
XUMUUECKHX peakLyi Ha rnpuMeHeHue npuHLuna Jle-IllaTenbe [ HaXOXKeHUS
XapakTepr30BaTh BIUSIHUE HarpaBJ/ieHUs1 CMeLLeHHsI paBHOBECHs XMMUUYECKOW peakLvy U
V3MeHeHUs] KOHLIeHTPAL[U1 BeleCTB, aHasiu3 (aKTOpOB, B/USIIOLIUX Ha CMellleHne XUMUYeCKOT0
peakLivy cpefibl U TeMIlepaTyphl Ha paBHOBeCUs
CMeleHre XUMHUYeCKOr0 PaBHOBECHS
6 MccnepoBaTh HCTUHHBIE PACTBOPHI
Paspen 6. PacTBophl
C 3a/JaHHBIMH XapaKTepUCTUKaMH
6.1 | OK 01 |[ToHsTue o pacTBOpax PasnuuaTh UCTUHHBIE PACTBOPLI 1. 3agaun Ha TIPUTOTOBJIEHHE PACTBOPOB.
OK 02 2. IIpaKTUKO-OpHEeHTUPOBAHHbIE PACUETHBIE 3a/laHUS Ha
IIK ... JIVCTIePCHBIE CUCTEMBI, UCTIO/b3yeMble B OBITOBON U

l'IpOH3BO,qCTB€HHOfI AedaTe/IbHOCTH Ue/IOBeKa
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OK/

Ne K Mopynas/Pa3aen/Tema Pe3ysbTaT 00yuyeHus Tunbl 0LleHOYHBIX MepPONPUATHMN
6.2 | OK 01 |HccnemoBaHue CBOMCTB PACTBOPOB WccnenoBaTh PU3MKO-XUMUYECKUE JlabopaTtopHasi paboTa
OK 04 CBOMCTBA UCTUHHBIX PaCTBOPOB “IIpuroTtoBsieHMe pacTBOPOB”
IIK ...
II | IIpodeccuoHaNnbHO-OpHEHTUPOBAHHOE Co/iep)KaHMe (CoAep)KaHHUe MPHUKJ/IA/{HOT'0 MOAY/JIA)
7 Pazpgen 7. OueHUBATH NOC/IeACTBUA ObITOBOM | 3amuTa Keica (c yueTom 0yaymiei nmpodeccuoHaIbHOM

Xumus B ObITY H
NPOU3BO/CTBEHHOM /IeATe/IbHOCTH
ye0BeKa

U POU3BO/ICTBEHHOM 1eATe/TbHOCTH
Yye/I0BeKa C MO3HI[HI
9K0/IOTHUECKOM 0e30macHOCTH

AeATe/IbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumusi B OBITY ¥ TTPOU3BOACTBEHHON
[lesITe/IbHOCTU YeJloBeKa

OtleHHBaTh MMOC/IE/ICTBUSI OBITOBOM U
TIPOM3BO/ICTBEHHO! JlesITe/TbHOCTH
yesioBeKa C MO3ULMH SKOJI0TUYeCKOn
6e3omacHoCTH

Ketic (¢ yuetom Oyyirieii mpodeccoHaIBHOM /1eTeTbHOCTH)
Bo3Mo)xHbIe TeMbl KelCoB:

1. TToTernieHye KIMMaTa U BbICBOOO>K/IEHHE Ta30BBIX
TUZPATOB CO /IHA OKeaHa.

2. Bypymme marepuassl [ aByUa-, MallluHO- U
MprOOPOCTPOEHUS.

3. HoBble MaTepuaJibl /JIsi COJTHEUHBIX OaTaper.

4. JlekapCTBa Ha OCHOBe PaCTUTEJ/IbHBIX IperapaToB
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