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1. OBIIIAA XAPAKTEPMCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJ/IBHOI'O ITPEAMETA «XUMMSA»

1.1. Mecto mnpegvMera B CTPYKType OCHOBHOW mipodecCHOHA/TbHOU
o0pa3oBaTe/IbHOM MPOrpaMMBbI

OO61ieo0Opa3oBareibHbINA TpeMeT «XUMHUsI» H3ydaeTcss Ha 0a30BOM ypOBHe B
obrmjeobpa3oBaTe/lbHOM  1[MK/Ie yueOHOro T1ulaHa OCHOBHOUM TIpodecCMOHAILHOM
obpa3oBaTe/bHOM TIPOrpaMMbl YKPYITHEHHBIX TPYMI CIel[haabHOCTe / Tpodeccuii:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpyaoeMKocTh mpeaiMeTa «XuMHsi» Ha 6a30BOM ypOBHe COCTaB/sieT 72 yaca, W3
KOTOpBIX 64 uaca — 6a30BbIi MOAYH (6 pa3fenoB) v 8 yacoB — MPUK/IAAHON MOAy/b (1
pasziesl), BK/IHYAKOL[AKA MPAaKTUKO-OPUEHTUPOBAaHHOE COZEp)KaHWe KOHKDETHOU
rnpogeCcCUy Win CrieluaabHOCTH.

[TpuknafHoON MOJy/b BK/IOUaeT OAWH pasfen. Pasgmen 7 «Xumus B ObITY U
TPOU3BO/ICTBEHHOM  JiesiTeTlbHOCTU ~ YejioBeKa»  peanusyercs [ BceX
rpodeccuii/criellia/ibHOCTe Ha MaTepuaie KeMcOB, CBS3aHHBIX C 3KOJOTHYeCKOU
6e30MacHOCTEI0 W OLEHKOW TIOC/e[CTBUN  OBITOBOM W ITPOU3BOACTBEHHOU
JesiTeIbHOCTH, TI0  oTpacisM  Oyayiieidd  mpodeccHoHanbHOW — /leaTebHOCTH
obyyJarormxcs.

[Tepviox ~ obOyueHMss W  pacripefieieHWe TI0  CeMecTpaM  OTmpeJesiseT
obOpa3oBartesibHasi OpraHU3al[dsi CaMOCTOATeTbHO, C YUeTOM JIOTUKU (HOPMHUPOBAHUS
MpeIMETHBIX  pe3y/lbTaToB, OOIMX U  IpodecCUOHANbHBIX  KOMIIETEeHIIUH,
MEXITPeZIMETHbIX CBsI3ed C JPYrUMH TIpeiMeTaMyd 00IeoOpa3oBaTe/IbHOTO |
o61iernpodeccoHaNTBEHOTO IUK/IOB YueOHOro TijiaHa.

1.2. lleniu ¥ V1IaHUPYyeMbIe pe3y/IbTaThl 0CBOEHHs MpeAMeTa

1.2.1. Ilesiu u 3aja4u nipegMeTa

dopmupoBaHUe Y CTY/EeHTOB TIpeJICTaB/IeHUs] O XUMHUUYECKOW COCTaBJISIOIIeH
eCTeCTBeHHO-HayYHOW KapTHHBI MMPa KaK OCHOBBI MPUHATHS PeIIeHUH B KU3HEHHbBIX
Y TIPOM3BO/ICTBEHHBIX CUTYALUSIX, OTBETCTBEHHOTO TIOBEZIEHUs B TIPUPOAHOMU Cpejie.

3ajaum npejgmMera:

1) cdopMupoBaTh TOHMMaHWE 3aKOHOMEDHOCTEM TIPOTEeKaHUs XUMHUeCKUX
MPOLIECCOB U SIBJIGHUM B OKpY>Kalolllen cpejie, LIeJIOCTHOM HAayyHOW KapTHWHBI MUPa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH eCTeCTBEHHBIX HayK;

2) pa3BUThb YMEHHUs COCTaB/STh (POPMYJibI HEOPraHUYeCKUX U OpraHuYecKux
BeIIeCTB, YPaBHEHUS] XUMHUUECKUX peaKiiid, 00BSICHITh UX CMbIC/, UHTEPIIPETUPOBATh
pe3y/bTaThl XUMUUECKUX IKCTIEPUMEHTOB,



3) chopmupoBaTh  HaBbIKM  MpPOBeJEHUS  MPOCTEMIINX  XUMUUYECKHUX
JKCTIepUMEHTAlbHBIX ~ WCC/IeOBaHUA C  cobsrofjeHreM  TipaBwi — Ge30macHoOro
oOpaiijeHusi C BellleCTBaMH U JlabopaTOPHBIM 000pyI0BaHHEM;

4) pa3BUTb yMeHHUs MCIO/b30BaTb MHGMOPMAIMI0 XUMHUUYECKOTO XapaKTepa u3
pa3MYHbIX UCTOUYHUKOB;

5) copMUpOBaTh YMeHUs POTHO3UPOBATh TIOC/IE/[CTBUSI CBOeN JiesiTelTbHOCTU U
XUMHUYEeCKUX TPUPO/IHBIX, OBITOBBIX U MPOM3BO/ICTBEHHBIX MPOIECCOB;

6) copMupoBaTh MOHUMAaHWE 3HAYMMOCTH [JOCTHM)KEHUU XWMHWYECKOW HayKu U
TeXHOJIOTHH /ISl Pa3BUTUS COLIMATbHOM Y TIPOU3BO/ICTBEHHOM cdep.



1.2.2. Tlnaaupyembie pe3y/ibTaThl 0CBOeHHs1 001Ieo0pa3oBaTe/IbHOr0 nmpeaMera B coorBercTtBuu ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO

Kop n IInaHupyeMsle pe3y/ibTaTbl 0CBOEHHS MIpeAMeTa

HauMeHOBaHUe

(])opMpreML{'x O6ue'- IIpeagMeTHbIE®

KOMIIeTeHI{ UM

OK 01. B yacTu TPpyA0BOro BOCIIMTAHUSA: - BAafeTb CUCTEMOW XMMHUUYECKMX 3HAHMM, KOTOpas  BKJ/IFOUaerT:

Bribupathb - TOTOBHOCTb K TpPYZAY, OCO3HaHMe L|eHHOCTHM | OCHOBOIIOJIaralioliye MOHATUS (XUMHUUeCKUW 37eMeHT, aTOM, 3JIeKTPOHHas!

CII0CO0BI MacTepCTBa, TPYI0/I00ue; obosiouka aTtoma, S-, p-, d-37eKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKY/Ia,

pellleHus 3a7ja4 | - TOTOBHOCTb K AaKTHUBHOW  JeSITeJIbHOCTU | BaJIeHTHOCTb, 3/J€KTPOOTPULIATE/IbHOCTb, CTeleHb OKHUC/IeHUsl, XUMUYecKas

rpodeccroHatb | TEXHOJOTUUeCKON U COLIMA/ILHOM | CBSI3b, MOJIb, MOJIIPHAas MaccCa, MOJISIPHBIM 00beM, YI/IepOAHBbIN CKeJleT,

HOU HAarpaB/IeHHOCTH, CIIOCOOHOCTh WHUIMMPOBATh, | QYHKLMOHA/IbHAS TPYIIa, PafivKal, W30Mepusi, U30Mepbl, FTOMOJIOTHYeCKHUM

JlesiTeIbHOCTU M7IaHUPOBaTb UM  CAMOCTOSITEJTbHO  BBITIO/IHATD | Psifi, TOMOJIOTH, YT/IeBOJOPO/Ibl, KUC/IOPOA- U a30TCOo/ieprKalliie COoeUHeHUs,

MPUMEHUTENBHO | TaKylO [esiTe/IbHOCTb; OWOIOTMYeCKH aKTHUBHBbIE BelecTBa (YIJIeBOABI, XHUPbI, Oe/Kd), MOHOMED,

K pa3/IMuHbIM - HHTepeC K pa3INUHBIM cdepam | monumep, CTPYKTYpHOe  3BEHO, BBICOKOMOJIEKYJ/ISIDHbIe — COeJWHEeHUs,

KOHTEKCTaM npoeCcCrOHaTLHOU [1eITeIbHOCTH, KpUCTa/I/IMYecKasi pelleTKa, TUMbl XMMUYECKUX peakUud (OKUC/IUTeTbHO-
OB/lajleHHe  YHUBEPCA/IbHBIMH  Y4eOHBIMH | BOCCTAaHOBUTE/IbHBIE, 9K30-U JHJ0TePMUUYECKHe, PeaKIMi MOHHOTO OOMeHa),

M03HaBaTe/IbHBIMH [IeHCTBUAMU:

a) 6a3oBbIe JIOTHUECKHEe AeHCTBUS:

- CaMOCTOSITeTEHO (hopMyMpOBaTh u
aKTya/IM3UpOBaTh Mpo0/ieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yYCTaHaB/IMBaThb CYIIECTBEHHbIM TPU3HAK WIH
OCHOBAHHUSI /Il CpaBHEHWs, KIaCCU(PUKALMA U
0000111eHMS;

- ompefeNATh e JesITebHOCTH,
rapamMeTpbl U KPUTEPUHU UX [JOCTHXKEHNS,
- BBIAB/IATH 3aKOHOMEDHOCTH W TIPOTHBOPEUMs B
pacCMaTpUBAEMbIX SIBJIEHUSIX;

3a/laBaTh

pacTBOp, 3/IeKTPOJIUTHI, He3JIeKTPOJIUThI, 3/1eKTPOJIUTAYeCKas AUCCOLIMALIUS,
OKMCJIUTeIb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMHYECKOM peakliy, XUMHUUYeCcKoe
paBHOBeCcHe), TEeOpUM M 3aKOHbl (TeOpusi XUMHUECKOTO CTPOEeHMs
opraHnueckux BemectB A.M. bBytiepoBa, Teopus 3/1€KTPOIUTHYECKOU
Jucconyanuy, nepuoguueckuit 3akod .M. MeHgeneeBa, 3aKOH COXpaHeHUs!
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMMH, (DaKTOJOrHMUecKue
CBeJleHHMsI O CBOMCTBAx, COCTaBe, MOJMy4eHUH U 0e30MacHOM HCIIO/Ib30BaHUU
BO)KHEMIIIMX HEOPraHWYeCKUX W OpraHWYeCKUX BellecTB B ObITy W
TPaKTUYeCKOM JIeITe/IbHOCTH Ye/l0BeKa;

- YMeTb BBIAB/IATH XapaKTepHble IPHU3HAKUM M B3aMMOCBSI3b W3YUYEHHBIX
TOHATUM, IPUMEHSTh COOTBETCTBYIOIIIME MOHSATHUS PU OMMCAHUW CTPOEHUs U
CBOMCTB HEOpPraHWYeCKUX U OpraHUYeCKHWX BeleCTB W WX IpeBpalleHul;

1 YKa3sbIBaloTCA IMYHOCTHBIE U MeTanpeaMeTHble pesybTaThl n3 ®rOC COO (B nocnenHen pegakuum ot 12.08.2022) B oTriarosibHon gopme,
thopmMupyembie 0bLeobpa3oBaTeNbHBIM MPEAMETOM
2 MpeoMeTHble pe3y/bTaTbl YKa3blBalOTCA B COOTBETCTBMM C METOAMKOW NpenofaBaHns npeaMeTa




- BHOCUTb KODPEKTHUBbI B  JIeATEIbHOCTD,
OLIeHMBaTh COOTBETCTBHE pe3yJ/IbTaTOB LIeJIsIM,
OLIEHWBATb PUCKU TIOC/IeICTBUM [eSITe/TbHOCTH;

- pa3BUBaTh KPeaTMBHOE MBIIIIJIEHHE TIPY PeleHuH
JKU3HEHHBIX TTpo0/ieM

0) 0a30BBIe HCC/IE/|0BAaTe/IbCKHE AeHCTBHUS:

- BIaJieTh HaBbIKaMU y4eOHO-MCC/Ie/[0BaTebCKOM
U TIPOEKTHOH  JIeITelbHOCTH,  HaBbIKAMHU
paspelieHus mpobsiem;

- BBISIBJISATb TPUUHUHHO-CJIEICTBEHHbIE CBSI3H U
aKTya/IM3UpOBATh 3a/lauy, BbIIBUTaTb TUTIOTE3y ee
pelleHus, HaXO/IUTh apryMeHTbI Jil) b
JlOKa3aTesbCTBA CBOUX YTBEP)K/AEHWH, 3aJaBaTb
rapameTpbl U KPUTEPUH PeIlIeHuS;

- aHa/IM3MPOBaTh TO/yUYeHHbIE B X0/l PeIIeHust
3a7laud pe3y/bTaThl, KPUTUUYECKH OL€HMBATb MX
JIOCTOBEPHOCTh, TIPOTHO3WPOBATh W3MeHeHHe B
HOBBIX yCJIOBUSX;

- YMeThb MEePeHOCHUTh 3HaHUS B TI03HABATe/bHYIO U
MIPaKTHUEeCKYI0 00/1aCTH >KU3HeJesITeTbHOCTH;

- yMeTb WHTErpupoBaTh 3HAHWS W3 Ppa3HBIX
rpeMeTHBIX 0bJacTel;

- BbIBUraTb  HOBble  WJEW,
OpUrHHAa/IbHbBIE TIOAXO/bI U PeIIeHus;
- CriocOOHOCTB MX UCIIO/Ib30BaHUS B
T03HaBaTe/IbHOW U COLIMaIbHOW MPaKTUKe

npeJJiaratb

BbISIB/ISITh ~ B3aMMOCBSI3b ~ XMMUYECKMX  3HAaHUW C  TIOHATUSIMU U
rpe/iCTaB/eHUsIMU APYTUX eCTeCTBeHHOHAayUYHbIX TIpeIMETOB;

- yMeTb WCIO/Ib30BaTb HAWMEHOBaHWSI  XUMUUECKHUX  COeJUHEeHU
MeXXJYHapOJAHOrO0 CO3a TeopeTUUeCKOM W TNPUKIAJHOW XUMHM U

TPUBHA/bHbIe Ha3BaHWs Ba)XKHEMILMX BelleCcTB (3TWU/IEH, alleTH/IeH, IJIULepHH,
¢eHon, ¢opManbaerus, yKCyCHasg KWCJIOTa, [JIMLMH, YyrapHbld Tas,
YIJIeKUC/IbIN ra3, aMMHak, raileHasi U3BeCTb, HeralleHasl U3BeCTb, [UTheBast
cojla YU JApPYrux), COCTaB/ATb (POPMYy/bl HEOPraHWUUeCKWX U OpPraHUYecKUX
BEIleCTB, ypaBHEHUS XUMHUYECKHUX peakUui, OOBSICHATb WX CMBICT;
MO/ITBEPXK/aTh XapakTepHble XUMHUUEeCKHe CBOMCTBA BeL|eCTB
COOTBETCTBYIOLIUMU 3KCIIepUMEHTaMH U 3alMCsIMU ypaBHEHUH XMMHUECKUX
peaxiuii;

- YMeTb YyCTaHaB/IMBaTb IPHUHAJJIEKHOCTb W3yUEHHbIX HEOpraHWYecKuX WU
OpraHWYeCcKHX BeLeCTB K OIpe/ie/ieHHbIM KjlaccaM W TpyIIam CoelHeHUH,
XapaKTepu3oBaTb KX COCTaB M BaKHeMWIMe CBOMCTBA; OIpeJeNsiTh BHU/bI
XUMHUUECKUX CBsi3el (KOBaJleHTHas, WOHHasi, MeTa/UIhuecKasi, BOJOPOJHas),
THUIbl KPUCTA/I/TMYECKUX PeLIeTOK BelleCTB; K/IaCCU(PULIMPOBaTh XUMHUUECKHUe
peakLuy;

- chopMupoBaTh  MpeJCTaB/IeHUs: O XUMMUECKOW  COCTaBJISIFOLLeN
eCTeCTBeHHOHAYYHOW KapTWHbl MHpa, POIM XUMHM B TIO3HAaHWUU SIBJIEHUU
npupobl, B (OPMHPOBAaHWM MBILUIEHUS M KY/JAbTYpbl JIMYHOCTH, ee
(GYHKIMOHAIBHOM TPaMOTHOCTH, HeOOXOAUMOM /ISl PeIeHHsl MPAKTUYeCKUX
33/la4 U 3KOJ0THYeCKd O0OOCHOBAHHOTO OTHOIIEHHUS] K CBOEMY 370POBBIO U
TIPUPOJHOU CcpeJe;

- YMeTb NIPOBOJUTb pacyeThbl M0 XWMHUYECKHM (popMysaM U ypaBHEHUsSM
XUMUUECKUX  peakUd C  HCIO0/b30BaHWEeM  (PU3MUeCKUX  BeIMUMH,
XapaKTepH3yHLMX Bel[ecTBAa C KOJIMYeCTBEHHON CTOPOHBI: MaccChl, oObema
(HOopmasnbHBIE  YC/IOBMSI) Ta30B, KOJIMYECTBA BeLeCTBA; MCIO/Ib30BaTh
CUCTeMHble XUMHWUECKHe 3HaHWs [/ TPUHSATHS pelleHUul B KOHKPEeTHBIX
JKU3HEHHBIX CUTYaLMsIX, CBSI3aHHbBIX C Bell[eCTBaMHU U UX [IPUMeHeHUeM

OK 02.
Wcnonp3oBarn
COBpeMeHHbIe

B 006/1aCTH 1}€HHOCTH HAYYHOT'0 MO3HAHMA:
- c(hOpMHPOBAHHOCTh MHPOBO33peHHUs,
COOTBETCTBYIOILL[ETO ~ COBPEMEHHOMY  YPOBHIO

- yMeTb II/IaHAPOBaTb M  BBINOJHATE XUMHUYECKMHA  3KCIIepUMEHT
(npeBpallleHys1 OpraHUYeCcKUX BelleCTB [PU HarpeBaHUM, NOJIyuyeHre 3TUIeHa
Y U3y4yeHre ero CBOWCTB, KaueCTBEeHHble peakl[MM Ha ajbJerujpl, Kpaxmal,




cpeAcTBa
TIOUCKa,
aHamM3a u
VHTeprpeTaLyn
vHbopMaLru u
VMH(pOpMaLMOHH
ble TeXHOJIOTUU
IJ1se
BBIIOJIHEHUS
3aiau
ripoeccroHasb
HOU
JesITe/IbHOCTU

Pa3sBUTHSI HAyKW U OOI[EeCTBEHHOW ITPaKTHKH,
OCHOBAHHOT'O Ha Jiaore KYJIbTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEro MecTa B
TMO/IUKYJ/IbTYPHOM MUDE;

- COBepIIIEeHCTBOBaHUE SI3bIKOBOM U YUTATETbCKOU
KYJIbTYpbl KaK CpeJCTBa B3aUMOJEUCTBUSI MeXIY
JTFOJITbMU U TIO3HAHUSI MUPa;

- OCO3HaHWe 1|eHHOCTU HAy4YyHOU JesiTe/lbHOCTH,

TOTOBHOCTb  OCYLLECTB/SITb ~ TPOEKTHYH U
WCCIe[J0BATE/IbCKYIO JlesITeJIbHOCTh
VHVBU/yalbHO U B TPYIIIIE;

OB/lajleHHe  YHHUBEPCA/IbHBIMH  YU€OHBIMH

N03HABaTe/IbHBIMHU AeHCTBUSIMM:

B) padota c ungopmanmeii:

- BJIQIeTh HaBbIKAMU TOTy4YeHHs WH(POPMay U3
WCTOUHMKOB Ppa3HbIX THIIOB, CAMOCTOSITEIbHO
OCYIIIeCTB/ISATh TIOMCK, aHa/N3, CUCTEMaTU3aLUI0 U
WHTEpIIpeTalyio WH(OPMALIMK pa3/IuuHBIX BUZOB
1 (hopM Tpe/iCTaB/IeHuUsI;

- CO37aBaTh TEKCThl B pa3/IMUHBIX (opMaTtax C
yueToM Ha3HauyeHusi HMHGOPMALM U  LieJIeBOU
ayAuTOpUY, BbIOMpas ONTUMabHYH (opmy
TIpe/iCTaB/IeHUs] U BU3yaIM3aliiy;

- OLeHMBaTh /IOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopMaly, ee COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3TUYEeCKUM HOpMaM;

- WCTO/Mb30BaTh CpeZACTBa HMH(GOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pelleHur
KOTHUTHBHBIX, KOMMYHHKaTUBHBIX u
OpPraHM3alOHHBIX  33aJau C  CoO/roeHreM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0e30TacHOCTH,
TUTWEeHbl, pecypcocOepe)keHHsl, TPaBOBBIX U
3TUYECKMX HOPM, HOPM  HMH(OpPMAaLMOHHOMN
0e30I1acHOCTH;

YKCYCHYI0 KHCJIOTY; JeHarypauusi OelKoB TpPU HarpeBaHWH, LIBeTHbIE
peakiuy 0esKOB; MPOBOAUTL peakliM MOHHOTO oOMeHa, OrpefessTb Cpefy
BOJHBIX PpAacTBOPOB, KauyeCTBeHHble DeaklMd Ha Cyabdar-, kapboHaT- u
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI; pellaTh SKCIlepUMeHTasbHble 3aJauu
no temam "Metamnel" u "Hemeramnel') B COOTBETCTBUM C MpaBUIaMU
TeXHUKU 0e30TMacHOCTU TIpU OOpalljeHu C BellecTBaMU M 1ab0paTOPHBIM
obopy/ioBaHMEM; TPeJCTaBIATh Pe3y/ibTaThl XMMHUUECKOTO SKCTieprMeHTa B
(opMe 3amycu ypaBHEHMM COOTBETCTBYIOLMX peaklui U (OpMyIUpOBaTh
BBIBO/IbI HA OCHOBE 3THX Pe3yJIbTaTOB;

- YMeTb aHa/IM3MPOBaTh XMMUYECKYI0 MH(OPMALMIO, [10/Iy4aeMyr0 U3 pPa3HbIX
HMCTOYHUKOB (CpeiCTB MacCOBOM UH(OpMaLUY, ceTb VIHTepHeT u Apyrue);

- B/aZleTb OCHOBHBIMM MeETOJlaMM HAyuyHOrO IIO3HAaHUS BeLeCTB U

XUMAYEeCKUX  sBJleHWHA  (HaO/roZieHWe,  W3MepeHWe,  JKCIIePUMEHT,
MO/ieJIMpOBaHue);

- yMeTb TPOBOJAWUTH pacyeTbl MO XWUMHUYECKUM (opMmy/jaM U ypaBHEHUSIM
XUMUYECKUX  peaklUll C  HUCIo/Jb30BaHWEeM  (H3UUeCKUX  BeJUUMH,

XapaKTepH3yHLMX Bel[ecTBAa C KOJIMYeCTBEHHON CTOPOHBI: MacChl, oObema
(HopMarbHble YC/IOBUSI) Ta30B, KOJMUECTBA BeILeCTBA; MCII0/Ib30BaTh
CUCTeMHble XUMHWUECKHe 3HaHWs [/ TPUHSATHS pelleHul B KOHKPEeTHbIX
JKU3HEHHBIX CUTYyalUsIX, CBS3aHHBIX C BellleCTBaMU U UX NIPUMeHeHHeM




- BJIa/leTh HaBbIKaMH pacliO3HaBaHUs U 3alllUThl
vHopmaLyu, nHhopMaliMOHHOM 6e30macHOCTH
JTMYHOCTY;

OK 04.
SddekTrBHO
B3aUMOJIEUCTBO
BaTh U paboTaTh
B KOJIJIEKTHBE U
KOMaH/ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITe/IbHOCTU 1 CaMOOTIPe/Ie/IeHHIO;
-OB/a/ieHne HaBbIKaMu yuebOHO-
HCCeloBaTe/IbCKOM, TMPOEKTHONW W COL[Ma/bHOU
JleATe/TbHOCTH;

OBnagenue YHUBEPCaTbHBIMU
KOMMYHHUKaTUBHBIMH JIeCTBUSMU:

0) coBMecTHasI 1eATe/TbHOCTb:

- TIOHMMaThb W WCII0J/Ib30BaTh MpeuMylecTBa
KOMaHZHOW ¥ UHIWBUYa/TbHOW paboThI;

- TIpUHMMAaTh LIe/IM COBMECTHOM JesiTeJIbHOCTH,
OpraHU30BbIBaTh U KOOPAWHUPOBAThH ZIEMCTBUS T10
ee [OCTWKEHHIO: COCTaB/ATh IUIaH [|eHCTBUM,
pacripefiesiiTb  POAM  C  y4eTOM  MHEHUH
YUaCTHUKOB 0OCY)KZaThb pe3y/bTaThl COBMECTHOM
paboThI;

- KOOD/IUHMPOBATH M BBINIOJHATH PpaboTy B
YCJIOBUSIX peasibHOTO, BUPTYaIbHOTO u
KOMOWHUPOBAHHOTO B3aUMOZIEHCTBYS;

- OCYIIeCTB/IATH TIO3UTHBHOE CTpaTeruueckoe
ToBe/leHe B Pa3/IMUHbIX CUTYalUsX, TPOSIBJSATH

TBOPUYECTBO u BooOparkeHue, OBbITh
VHULIMATUBHBIM
OBniajieHVie  YHUBEPCAJbHBIMU DTy TUBHBIMU

JIeUCTBUSIMU:

I') TIPUHSATHE Cebs U APYTUX JIFoIel:

- TpUHUMMAaTh MOTHUBBI W apryMeHTbl JAPYIUX
JoJiel TIpU aHa/iv3e pe3y/IbTaToB JesiTeTbHOCTH;

- MpU3HaBaTh CBOE TIPAaBO U MPaBO APYIUX JHOJeHn

- yMeTb [UIAHWPOBaTb W  BBIMIOJHATb XUMHYECKUW  SKCIIEPUMEHT
(npeBpallleHrs1 OpraHUYeCcKUX BelleCTB [PU HarpeBaHUM, MOayueHre 3TUIeHa
Y U3y4yeHUe ero CBOMCTB, KaueCTBEHHbIe DeaklMy Ha ajbJervjbl, Kpaxmarsi,
YKCYCHYIO KHCJIOTY; [JeHarypalusi Oe/lKOB TIpU HarpeBaHUM, I[BETHbIe
peakiuu OeKOB; MPOBOAUTEL PeakLUM MOHHOTO OOMeHa, OTpeZessiTb Cpeny
BOJIHBIX PAacTBOPOB, KaueCTBeHHble peaklUd Ha cyibdar-, KapOoHaT- U
XJIOpPU/I-aHUOHBI, HA KaTUOH aMMOHMS; pellaTh 3KCIepUMeHTa/IbHble 3a/auu
no temaM "Metannel" u "HemeTannbl") B COOTBETCTBUM C TpaBWIaMU
TEeXHUKH 0e30TmacHOCTU TIpU oOpallleHWd C BelljecTBaMH M J1abopaTOPHBIM
o0bopy/Jj0BaHKEM; TIPeACTaB/SATb pe3y/bTaThl XMMHUUYECKOTO SKCIiepUMeHTa B
(dopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX peakiuii u (HopMyIUpOBaTh
BbIBO/Ibl HA OCHOBE 3TUX Pe3y/bTaTOB




Ha OLINOKY;
- pa3BUBaTh CIIOCOOHOCTL TIOHUMATh MUP C
TIO3UL[UU ZIPYTOTO Ue/I0BEKa,;

OK 05.
Ocy11ecTBATh
YCTHYIO U
MMMCHEMEHHYIO
KOMMYHHKaLIHI0
Ha
roCy/IapCTBEHHO
M SI3bIKE
Poccutickoi
®depepanyu C
YUeTOM
ocobeHHOCTeH
COLIMA/ILHOTO U
KYJIbTYPHOTO
KOHTEeKCTa

B 06/1aCTH 3CTETUYECKOTO BOCITUTAHUS:
-3CTeTUUeCKOe OTHOILIeHHEe K MUDY, BK/ItOUast
3CTETHKY ObITa, HAYYHOTO U TEXHUUECKOTO
TBOPYECTBA, CIIOPTa, TPYy/ia U 0011[eCTBeHHBIX
OTHOILIEHHIA;

-CII0COOHOCTD TIPUHUMATD Pa3/InUHbIe BUJbI
HCKYCCTBA, TPA/IULIMK ¥ TBOPUECTBO CBOETO U
JIPyruX Hapo/iOB, OLyIlIaTh SMOLIMOHA/IbHOE
BO3/leliCTBUE UCKYCCTBA;

-y0e)XIeHHOCTh B 3HAUMMOCTH [IJIs TMYHOCTH U
00I11eCTBa OTEUECTBEHHOTO Y MUPOBOT'O
WCKYCCTBA, 3THUYECKUX KY/IbTYPHbIX TPaJAWULIMN U
HapOJHOT'0 TBOPUECTBa;

-TOTOBHOCTb K CAMOBBIP&KEHUIO B Pa3HbIX BUaX
HCKYCCTBA, CTpeM/ieHre TIPOSIB/ISITh KaueCTBa
TBOPUYECKOU JINYHOCTH;

OBJlaieHHe YHUBEPCA/TbHbIMH
KOMMYHHMKATHBHBIMH JefCTBUSIMH:
a) o0ueHue:

-OCYILeCTB/ISTh KOMMYHHUKAIIUK BO BCex cepax
YKU3HU;

-pacrio3HaBaTh HeBepOa/ibHbIe CpeZICTBA O0IIeHUS,
TOHMMaThb 3HaueHUe COL[HA/IbHBIX 3HAKOB,
pacrno3HaBaTh NMPeANOChITKH KOH(DIMKTHBIX
CUTyalui ¥ CMATYATh KOHM/IMKTHI;

- B/AJeTh OCHOBHBIMH MeTOJaMH HAyUHOTO TIO3HaHUSl BeLIeCTB U
XUMHUECKUX  siBeHWd  (HabsrofeHwe,  u3MepeHHe, 9KCITIepUMEHT,
MO/ie/IMpOBaHue);

- YMeTb TIPOBOJUTb pacueThbl MO0 XWMHUYECKUM (opMysaM U ypaBHEHUSIM
XUMHAYEeCKMX  peakLui C  MCIO0/b30BaHWEM  (DU3MYeCKUX  BeJIMUMH,
XapaKTepH3yHLUX Bel[ecTBAa C KOJIMYeCTBeHHOW CTOPOHBI: MacChl, oObemMa
(HopManbHble YC/IOBUSI) Ta30B, KOJMYeCTBA BeIeCTBa; MCII0/Ib30BaTh
CUCTeMHble XUMHWUECKHe 3HaHWs [/ TPUHSATHS pelleHuil B KOHKPeTHbIX
JKU3HEHHBIX CUTYyallWsIX, CBS3aHHBIX C BellleCTBaMU U UX NIpUMeHeHreM

- chopmupoBaTh  TIpeCTaBlIeHUs: O XUMHUUYECKOW  COCTaBJIsIIOLLEN
eCTeCTBeHHOHayYHOW KapTWHbI MUpa, POIM XUMHUM B TIO3HAHUU SIBJIEHUM
npupofbl, B (OPMHUPOBAHWM MBIIUIEHUSS W KYJIbTYPbl JINUHOCTH, ee
(bYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOH /il pellleHUs TPaKTHUeCKUX
3aZlauy ¥ IKOJIOTMUeCKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
TIPUPOJHOU CpeJe;

- yMeTb yCTaHaB/WBaTh TMPHHA/J/IEKHOCTh W3yUeHHBbIX HeOpraHU4eCcKuX |
OpraHUYeCKHX BeIeCTB K OIpe/ie/IeHHbIM KjlaccaM U T'pyIaM COeJUHeHUH,
XapaKTepu30BaTh WX COCTaB U BaKHeHIlMe CBOMCTBA; OIpefessTh BUbI
XUMUUYEeCKUX CBsi3ei (KOBa/leHTHas, WOHHasl, MeTajiduecKas, BOJOpPOZHasi),
THUIIbI KPHUCTA/JTUUECKUX PeLIeTOK BelleCTB; KI1acCU(PUIMPOBaTh XUMUUYECKHe
peakIuy;




-pa3BepHyTO M JIOTUUHO M3/1araTb CBOK TOUKY
3peHUs C UCI0J/Ib30BAHHEM S13bIKOBBIX CPeJCTB

OK 07.
CojieiicTBOBaTh
COXPaHEeHHI0
OKpY’Karolieu
cpefibl,
pecypcocbepex
eHMUIO,
TIPUMEHSITh
3HaHUS 00
V3MeHeHU!
K/IMarTa,
TIPUHLUTIB
Oepe>xTMBOro
TIPOM3BO/ICTBA,
3¢ peKTUBHO
JIeMICTBOBAThH B
ype3BblYalHbIX
CUTyaLUsIX

B 00/1aCTH 3K0/IOrHYECKOr0 BOCIIUTAHUA:

- c(hopMHPOBaHHOCTb 3KOJIOTUYECKON KYJ/bTYDBHI,
MOHUMaHWe BJ/IMSHUS COL[MaTbHO-3KOHOMUUECKUX
MpOLIeCCOB  HAa  COCTOSIHWMe  TIDUPOJHOM U
COLMAZIbHOM  CpeZibl, OCO3HaHWe T100ambHOTO
XapakTepa 3K0JI0Tu4ecKUx mpobsiem;

- TJIAHUPOBaHWe M OCYLeCTB/eHHEe [eWCTBUU B
OKpY’Karolllel cpejie Ha OCHOBe 3HaHUS Liesieid
YCTOWUYMBOT'O Pa3BUTHS Ue/IOBeUeCTBa;

aKTUBHOe HeNpusThUe AeMCTBUMN, TPUHOCSIIUX
BpeJi OKpY’Karoleu cpejie;

- yMeHHe TIPOTHO3WPOBAThb HeOIaronpusTHbIe
9KO0JIOTUYEeCKHe TOC/e/[CTBUSI TpeANpPUHAMAaeMbIX
JleliCTBUM, MpeJoTBpalllaTh UX;

- paciipeHue OfbITa
5K0JIOTMYECKOU HarpaBIeHHOCTH;
- OBJ/IaJleHHe HaBbIKaMK yLIe6HO-HCCH€AOB&T€HBCKOﬁ,
TPOEKTHOU Y COL[Ma/IbHOM [IesiTe/TbHOCTH;

J1esITeIbHOCTH

- copmMupoBaTh  TIpe/CTaBleHUs: O XUMHUECKOW  COCTaBJisitoLeit
eCTeCTBeHHOHAyYHOW KapTWHbl MHpa, POIM XUMHUM B TIO3HAHWU SIBJIEHUU
MpUpOAbl, B (OPMUDOBAHUM MBIIUIEHHS U KYJbTYpbl JIAYHOCTH, e€e
(yHKI[MOHATLHOW TPAMOTHOCTH, HEOOXOAUMOM /Il pellleHus TIPaKTUUeCKUX
33/1a4 U IKOJIOTMYeCKM 0OOCHOBAHHOTO OTHOIIEHUS] K CBOEMY 370POBBIO U
TIPUPOJHOM CpeJe;

- yMeTb CoO/r0/IaTh TIpaBHsIa 3KOJOTUUECKH 1[e/1Ieco00pa3HOro TMoBeZieHus B
ObITY ¥ TPYy/OBOM [JesTebHOCTU B IIeJIIX COXPAHEHUs] CBOEro 3/10pOBbSl U
OKpY’Karollleid TIPUPOAHOU Cpefibl; YUWTBhIBAaTh OMACHOCTb BO3/EWCTBUS Ha
JKUBble OpraHM3Mbl OIpe/ie/IeHHbIX BelecTB, MOHUMas CMbIC/I TOKa3aTessi
rpe/ieJibHOM JOMYCTUMOM KOHLIEHTpaLyuu
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OK 09.
[Tonb3o0BaThCa
rpogeccroHasIb
HOM
JIOKyMeHTal1ein
Ha
WHOCTPaHHBIX U
rocy/lapCTBeHH
BIX SI3bIKaX.

-TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITeJIbHOCTU 1 CaMOOTPe/ie/IeHHIO;
-OBJIaJleHre HaBbIKaMU yueOHO-
HCCeIoBaTe/IbCKOM, TPOEKTHONW W  COI[MabHOM
JlesITe/TbHOCTH;

- TIPUHAMaTb MOTHUBBI M aprymMeHTbl JpPYTUX
JIFOJlel TIpU aHa/ii3e pe3yJ/IbTaToB JesiTeTbHOCTY;
-TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTe/IbBHOCTH Y CaMOOTIpe/ie/IeHUI0;
-OBJIafleHue HaBbIKaMU yueOHO-
HCCeIoBaTe/IbCKOM, MPOEKTHOM W COLa/bHOU
JlesiTe/IbHOCTY;

- yMeTb yCTaHaB/WBaTb MPHHAZJ/IEXHOCTb W3yUeHHbIX HeOpraHU4ecKuxX |
OpraHUYeCcKHX BeLeCTB K OIpeie/ieHHbIM KjlaccaM W TpyIIam CoelHeHUH,
XapaKTepu30BaThb MX COCTaB U BaKHeHIlMe CBOMCTBA; OIpejessiTh BUAbI
XUMHUUECKUX CBsi3el (KOBaJleHTHas, WOHHasl, MeTa/UIhuecKasi, BOJOPOJHas),
TUIIbl KPUCTA//TMUECKUX DEeLIeTOK BellleCTB; KI1acCU(PUIMPOBaTh XUMUUYECKHe
peakLuy;

- chopmMupoBaTh  MpeJCTaB/leHUs: O XUMMUECKOW  COCTaBJISIIOLLEeN
eCTeCTBeHHOHAYYHOW KapTWHbl MHpa, POIM XUMHM B TIO3HAaHWUU SIBJIEHUU
MpUpoAbl, B (OPMUDPOBAHUM MBILUIEHHUS U KYyJbTypbl JIMYHOCTH, e€e
(GYHKIMOHAIBHOM TPaMOTHOCTH, HeOOXOAUMOM AJIsi PeIleHHsl MPAKTUYeCKUX
3aZlauy ¥ IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/[0PDOBBIO M
TIPUPOJHOU CcpeJe;

- yMeTb WCIO/Ib30BaTb HAWMEHOBaHWSI  XUMUUECKHUX  COeJUHEeHU
MeXXZYHapOJAHOrO0 CO3a TeOopeTUUeCKOM W TNPUKIAJAHOW XUMHM U
TPUBMA/IbHBbIE Ha3BaHUS Ba)KHEMILIMX BelleCTB (3TU/IEH, alleTh/IeH, TIULepyUH,
¢eHon, ¢opManbaerus, yKCyCHasg KWCJIOTa, [JIMLMH, YyrapHbld Tas,
YIJIeKUC/IbIN Ta3, aMMMak, raileHas U3BecTb, HeralleHasl W3BeCTb, MTUTheBast
cojla YU JApPYrux), COCTaB/ATb (POPMYy/bl HEOPraHWUUeCKWX U OpPraHUYecKUX
BeIIIeCTB, ypaBHEHUs XUMHUECKUX PpeakI[Ui, OOBACHATH WX CMBICT;
MO/ITBEPXK/aTh XapakTepHble XUMHUUEeCKHe CBOMCTBA BeL|eCTB
COOTBETCTBYIOLLIMMHU KCMIEPUMEHTaMHM U 3alUCsIMU YDaBHEHUM XUMUUECKUX
peaxiuii;

IIK
1.1.BLITIONMHATH
cOopKy,
MOHTaX U
YCTaHOBKY
OCHOBHBGIX
y3710B

- ¢(hOpMHUPOBAHHOCThL JKOJIOTUUECKON KY/bTYDHI,
TOHMMaHWe BJIUSTHUS COL[MA/TbHO-9KOHOMUYECKUX
MpOLIeCCOB  Ha  COCTOSIHME — TIPUPOJHON U
COL[MA/ILHOW  Cpejibl, OCO3HaHWe T00aJbHOTO
XapaKTepa 3K0JI0OTUUeCKUX Mpoodsiem;

- TIJITaHUpOBaHWe W OCYI[eCTB/eHHe [1elCTBUM B
OKpy’Kalollleld cpefle Ha OCHOBe 3HaHUs Iiesieit
YCTOMUMBOT'O Pa3BUTHS Ye/IOBEUECTBa;

- copmMupoBaTh  TIpe/ICTaBJeHUs: O XUMHUECKOW  COCTaBJIsOLIei
€CTeCTBeHHOHAYYHOM KapTWHBI MHpa, POJIM XUMHU B TIO3HAHUU SIBJIEHUU
MpUpPOAbl, B (OPMUPOBAHUM MBIIUIEHHS U KYJbTYpbl JIMYHOCTH, e€e
(GYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM AJisi pellieHUs TIPaKTHUeCKUX
33/la4 U IKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHHUS] K CBOEMY 370POBBIO U
TIPUPOJIHOM Cpe/e;

- yMeTh COOJIIOaTh MPaBU/Ia IKOJIOTUUECKH 11e1ec000pa3HOro MoBe/jeHUs B
OBbITY U TPY/IOBOM ZIeATeNIbHOCTH B IIeJISIX COXPaHeHUsI CBOEro 3/[0POBbs U
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3/IEKTPUUYECKUX
MalllvH,
3/1eKTPO000pPY/
OBaHUs
TpaHchopmaTop
HBIX

MO CTaHLIUKM 1
1[@€XOBOT'0
3/1eKTPO000pY/
OBaHUsI.

MK 1.2.
BrinoaHATb
MOHTaX
3MeKTPUYECKUX
ceTeii.

aKTMBHOE HeIpusiTUe [elCTBUM,
BpeJi OKpY’KaroLeu cpefie;

- yMeHHWe TIPOTHO3WPOBATh HeOIaronpusTHbIe
5KOJIOTUYeCcKre TI0C/Ie[[CTBUS MpeATIPUHUMaeMbIX
JIeCTBUM, MpeI0TBpalllaTh UX;

- paclvpeHue OmbITa
9K0JIOTUYEeCKOU HarpaBJeHHOCTH;

MPUHOCAIIUX

AedaTe/JIbHOCTH

- OBJ/IaJIeHVe HaBbIKaMH yueOHO-
HCC/IeloBaTe/IbCKOM, MPOEKTHOM U COLUATbHOM
JleATe/TbHOCTH;

OKpY>Katolllel cpe/ibl; YUMThIBAaTh OMACHOCTb BO3/IeHCTBUS Ha >KHUBbIE
OpraHu3Mbl OMpe/ie/IeHHbIX BellleCTB, TOHKMMasi CMbIC/T TTOKa3aTe/isi
rpe/ie/IbHOW JOMYCTUMOM KOHLIEHTpaLyy
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2. CTPYKTYPA 1 COAEPXAHUE OBIIIEOBPA3OBATEJ/IBHOI'O

IMPEAMETA «XUMMUSA»

2.1. O0beM npegMeTa ¥ BUABI y4eOHOI padoThl

Bup yueoHO# paboThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOM MPOrpaMMBbI peMeTa 72
B T.U.

OcHoOBHOe coiep)XKaHue 64
BT. U..

TeopeTHyeckoe 00yueHre 32
TpaKTAUUeCKue 3aHATUSA 24
nabopaToOpHBIe 3aHATHS 6
IIpodeccroHanbHO-0PUEHTHPOBAHHOE CO/lep)KaHMe (Co/lep)KaHue 6
NMPHUK/IAJAHOT0 MOAYJIA)

BT. U.

TeopeTHyeckoe o0yueHre 2
MPaKTUYeCKre 3aHITUS 4
JAuddepennypoBaHHbIii 3aueT 2
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2.2. TemaTuueckuil I/iaH U Cofiep>kaHue nmpeaMeTa

HaumeHoBaHMe Copep:xaHue yueOHOro marepuasa (0CHOBHOe U npodecCHOHATLHO-OPUEHTHPOBAHHOE), O61eM 4aCoB dopmupyemsbie
pa3fiesoB U TeM JlabopaTopHbIe M MPAKTHYECKHE 3aHATHSA, IPUKJ/IA/JHON MOy /b KOMIIeTeHI| MU
1 2 3 4
OcHoOBHOe coiep)KaHue 64
Pa3pen 1. OcHOBBI CTPpOEHUA BelleCcTBa 6
Tema 1.1. OcHoBHOe copepxaHue 4 OK 01
CtpoeHrie aTOMOB OK 5
XUMMYECKIAX TeopeTuueckoe o0yueHue 2 OK 9
3/1eMeHTOB U B N
IDHDOLA CoBpeMeHHass Mofiesib CTpoeHHst aToma. CHUMBOJIMUECKUM $I3bIK XUMHWA. XUMHYECKUW 3JIeMeHT.
XEME”'ZCKOIZ OnekTpoHHas KOHGUrypauuys aroma. Knaccudukaiys XUMUYeCKUX 371eMeHTOB (S-, p-, d-3/ieMeHTbI).
- BaneHntHbie 3/IeKTPOHBI. BasneHTHOCTB. DJIeKTPOHHAs npupoa XUMUUECKON CBSI3U. 2
ONeKTPOOTPULAaTeIbHOCTb.  Buabl XWMHUeCKOW CBsi3W (KOBajieHTHasi, MOHHasi, MeTas/ulhuecKas,
BOZIOPO/[HAs1) U CIIOCOOBI ee 0Opa30BaHuUs
IIpakTHyeckue 3aHATHA 2
PellleHve 3aZiaHuii Ha WCMO/Ib30BaHUE XUMHUYECKOWM CHUMBOJIMKA W Ha3BaHUM COeAUHEHUN T10
HOMEHKJ/IaType MeXAYHapOJHOT0 COK3a TeOpeTUYeCKOM W MPUKIAJHOM XUMUU M TPUBHAIbHBIX
Ha3BaHWM [jIs1 COCTaBJ/IeHUsI XWUMUUeCKUX (POpMyJ JBYXaTOMHBIX COeJMHEeHUW (OKCHUJOB, CYyJb(UIOB,
TUZPUJOB U T.1.) U APYTUX HEOPraHWUUeCKUX COeJJUHEHUM OT/e/IbHbIX K/I1aCCOB. 2
[IpakTHueckue 3alaHUsl Ha YCTaHOBJIEHUE CBA3W MEXAY CTPOEHHMeM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
MepUoIMUeCKUM M3MEeHEeHHeM CBOMCTB XUMHWYECKUX 3/IEMEHTOB U UX COeJVHEHUW B COOTBETCTBUHU C
rosiokeHreM [leproueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe cogep)KaHue 2
[Tepuoanueckuii 2
sakoH u Tabuia | [NPAKTUYECKME 3aHATUS OK 01
J. Menjeneesa o
A A [Teprogrueckas crucrema xuMuueckux siemMeHToB [I.M1. MenzeneeBa. ®usnueckuil CMbIC/I 2 OK 02
[Tepuoanueckoro 3akoHa /1.M1. MeHjeneeBa. 3aKOHOMEPHOCTH M3MeHeHUsI CBOMCTB XMMUYeCKUX OK 5

3J/IEMEHTOB, O6paBy€MbIX MU TIPOCTBIX U C/IOKHBIX BelleCTB B COOTBETCTBUM C IMOJIO>KeHHeM
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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.

OK9

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. Tuniel | OCHOBHOe cojepKaHue 4

XUMHYECKUX T 6 5

o eopeTHuyeckoe o0ydyeHue

peakLui P yH OK 01
Krnaccudukauys v TAIbI XUMUUeCKHX peakLUii C yuaCTueM HeopraHW4yecKux BelljecTB. CocTaB/ieHre OK5
ypPaBHEHHW peakLiii CoeIMHEeHHs], pa3/ioyKeHusl, 3aMelljeHus, 00MeHa, B T.U. peakLyii rOpeHus], OK?9
OKUCJIEHUSI-BOCCTAHOBJ/IEHHSI.
YpaBHeHUs1 OKUC/IeHUSA-BOCCTaHOB/IeHHs. CTereHb OKUC/IeHUs1. OKUCIUMTeb U BOCCTaHOBUTEJIb. 2
CocraB/ieHre ¥ ypaBHUBaHHE OKHUC/IUTEIbHO-BOCCTAHOBUTE/TbHBIX PeaKLIMi MeTOJOM 3/IeKTPOHHOTO
6ananca. OKHCUTeTbHO-BOCCTAaHOBUTE/IbHBIE PeaKIUY B TIPUPO/Ie, POU3BO/CTBEHHBIX MPOLIECCaX U
JKU3HeJleTe/IbHOCTA OPraHU3MOB
IlpakTHUecKue 3aHATHSA 2
KonuyectBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBbIE KOJIMUECTBEHHbIE 3aKOHbI B XMMHUH U PacueThl 10
ypaBHEHUSIM XUMUYeCKUX peakiuil. Monb Kak eJuHUI]a KOJIWuecTBa BellecTBa. MoisipHasi Macca.
3aKOHbI COXpPaHEHUs] MAacChl U HEpruu. 3akoH ABorazipo. MomsipHbili 00beM ra3oB. OTHOCUTeTbHAS 2
TJIOTHOCTb Ta30B. PacueTsl Mo ypaBHEHUSIM XUMHUYECKUX peakl[Mi C UCIOJb30BaHWeM MacChl, 00bemMa
(HOpManbHBIe YCI0BUST) ra30B, KOJIMUECTBA BellleCTBa
OcHOBHOe cogep)KaHue 4
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Teoperuueckoe o0yyeHue 2
Tema 2.2 Teopust 37eKTPOIUTAYECKOW AUCCOLalMU. VIOHBI. D1eKTPOIUTHI, He3/IeKTPOJIUTEL. Peakijuu HOHHOTO OK 01
S1eKT ;)J';I/ITI/IIIECKEI obmena. CocraBjieHHe peakivii MOHHOTO oOMeHa IMyTeM COCTaBJ/IeHWsI UX TIOJIHBIX U COKpaIlleHHbIX 2 OK 04
P VIOHHBIX ypaBHeHHUH. KHCIO0THO-OCHOBHBIE peaklMy. 3a/jaHus Ha COCTaBJ/IeHUe MOHHBIX PeaKLUi
s AUCCOoLaLus U OK 5
VOHHEBIN 00MeH JIaGopaTopHbIe 3aHATHS 2 OK 9
JIabopartopHasi paboTa “THIbI XUMHUUECKUX PeakLuii”.
JTaboparopHasi paboTa « XumMHueckre CBONCTBA KUC/IOT»
HWccnepoBanue TUMOB (110 COCTaBY M KOTMYECTBY UCXOAHBIX U 00pa3yrOIUXCs BeIeCTB) U TIPU3HAKOB 2
XUMHYeCcKUx peakiuil. [IpoBesieHre peakivii MIOHHOTO 0OMeHa, oripe/iesieHre Cpe/ibl BOAHBIX
pacTBOPOB. 3a/laHus HA COCTaBJIeHWe NOHHBIX peakLui
KoHTpo/bHas
CTtpoeHue BellleCTBa ¥ XMMHAUYeCKHe peakLuu 2
pabora 1
Pazpen 3. CTpoeHuHe ¥ CBOICTBA HeOPraHUYeCKHX BellecTB 16
OcHoBHOe coiep)KaHue 4 OK 01
T 6 5 OK 02
eopeTuuyeckoe odyueHue
Tema 3.1. P ya
Knaccupukanys, | rypegver neopranuueckoit xumun. Kinaccugukauyst HeOpraHMuecKux Belects. [IpocTble 1 ClI0KHbIe OK 5
HOMEHK/IaTypa U BelllecTBa. OCHOBHBIE K/IaCChI CJIOXKHBIX Bell[eCTB (OKCH/bI, TUAPOKCU/IbI, KUCOTHI, COJIN). OK 9
CTpoeHune B3arMoCBs3b HeOpraHu4YeCKUx Bell[eCTB. ArperaTHble COCTOSIHUSA BelllecTBa. Kpucramiimyeckue v
HEOpPraHWYecKrWx | aMmop@HbIe BelllecTBa. TUIMbl KPUCTA/UTMUECKHX PelIeToK (aTOMHasi, MOJIeKy/IsipHasi, IOHHas, 2
Bell|eCTB MeTa/uInyecKast). 3aBUCUMOCTb (Pr3MYeCKUX CBOMCTB BelljeCTBa OT TUIA KPUCTAJIMUeCKOW pelleTKH.
3aBUCHMOCTh XMMHUYECKOW aKTUBHOCTH BEILeCTB OT BU/la XUMUUYECKOU CBSI3U M TUIA KPUCTA/IIIMUECKON
perietku. [TpuurHBI MHOTO00Opa3ys BelecTB
IIpakTHUeckKue 3aHATUA 2
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HomeHknaTypa HeopraHUueCKMXx BeIeCTB: Ha3BaHUe BeIeCTBa UCXOAS U3 UX XUMUUYeCKOH (popMyIIbl
WM COCTaBJ/IeHHe XUMUUYeCKOU PopMy /bl UCXOAs U3 Ha3BaHUS BeIllecTBa M0 MeXKAyHapOogHOM
(MFOIMAK) unu TpyBUa/ibHOW HOMEHK/IAType.

PerlleHre TpaKTAYeCKUX 3aJ@aHUM 110 KjJacCU(PUKAI[MK, HOMEHK/IaType W XUMHUUeCcKuM ¢opMysiam
HEOpPraHWUeCKUX BeIeCTB Pa3/IMYHbIX K/IAaCCOB (yrapHbIM Ta3, YIVIEKUC/IbIM Ta3, aMMHakK, raiieHas
W3BeCTb, HeraiieHas W3BeCTh, TUTheBasi COMA W [APYryxX): Ha3biBaTb M COCTaBJSATh (POPMYJIbI
XUMHWYeCKUX BeILeCTB, ONpe/Ie/sITh TIPUHA/IJIE)KHOCTh K K/acCy.

WcTounuky xumMrueckoi nHGopmaiuu (CpeicTB MaccoBoi HGopMaluH, ceTb VIHTepHeT U IpyTrue).
[Mouck nH@opMaIu 1Mo Ha3BaHUsIM, UleHTU(hHKAaTopaM, CTPYKTYPHBIM (popmy/iam

Tema 3.2. ®u3uko-
XUMUUECKUE
CBOICTBa
HEOpPraHUYeCcKrux
BellleCTB

OcHoBHOe copiepxaHue

TEOPQTI/I'-IECKOE oﬁyqel-me

Mertamiel. O61ue ¢usnUeckie U XMMAYeCKre CBOMCTBAa MeTayiioB. CriocoObl TonyyeHusi. 3HaueHHe
MeTa/VIOB ¥ HeMeTa//IOB B TIPUPOJE U >KU3HEeJesATe/JIbHOCTU uejloBeKa M opraHusmoB. Kopposus
METaJUIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIlUThl META/VIOB OT KOPPO3UH.

XUMUS U 3aljuTa OT KOPPO3WH B 3JIEKTPOTEXHUKE.

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

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

HpaKTI/I‘—IECKI/Ie 3aHATHUA

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

PemieHrie nmpakTUKO-OPUEHTHMPOBAHHBIX TEOPETUUYECKHX 33/laHui Ha CBOMCTBA, COCTaB, MOIyUYeHUE U
Oe30rmacHoe WCIIO/b30BaHUE BA)KHEMIIIMX HEOPraHWYeCKHUX BellecTB B OBITY W TPaKTUUeCKOM
JlesiTe/IbHOCTU UesioBeKa

OK 01
OK 02

OK 5
OK9
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OcHOBHOe cogep)KaHue 1
JIaGopaTopHbIe 3aHATHUS 1
Tema 3.3. paTop OK 01
Vpentudukays | jTagoparopras pa6ota «/geHTH(UKALMS HEOPTraHMUECKUX BELECTE». OK 02
HEOPraHuYeckuX [ PerrieHre 3KCIEPUMEHTANbHBIX 3a7iad 10 XMMHYeCKHM CBOWCTBAM METa//IoB M HEMeTa/lJioB, II0 OK 04
BeIeCTB pacro3HaBaHUIO U MOJyYeHUI0 COeIMHeHU MeTaslJIOB U HEMETaJl/IoB. 1 OK 5
VpeHTudukaiys HeOpraHWYeCKUX BeIeCTB C HCIO/Ib30BaHHEM WX (DHU3UKO-XUMHUECKHX CBOWCTB, OK 9
XapaKTepHBIX KaueCTBEHHBIX peakivid. KauecTBeHHbIe peakIMy Ha CyJybdar-, KapOoHaT- U XJIOpU/-
aHWOHBI, HA KATUOH aMMOHUS
KoHTponbHas <
CBOWNCTBa HEOPraHMYeCKNX BeLlecTB 2
paboTa 2 P H
Pazpen 4. CTpoeHue M CBONCTBA OPraHNUYeCKHUX BellecTB 24
OcHoBHOe copiepxaHue 4
Teoperuueckoe o0ydyeHue 2
Tema 4.1. P yH OK 01
Knaccudvkalys, | rTogpnenne 1 paserTHe OpraHHYeCKOil XUMHH Kak HayKu. [IpefMeT opraHuueckoil xumun. Mecto u 2
CTpO€HHE U 3HaueHWe OpraHu4ecKor XUMHUU B CUCTEME eCTeCTBEHHBIX HayK. OK 5
HOMEHK/IaTypa XrMHYeckoe CTpOeHHe KaK TMOpSiIOK COeUHEeHHs aTOMOB B MOJIEKyJie COIJIaCHO WX BaJeHTHOCTH. OK9
OpraHuYeCcKux OCHOBHBIE TI0JIO)KEHHSI TEOPUM XUMUYECKOTO CTPOEHUsI OpraHndyeckux coeguHeHuit A.M. byTtneposa.
BeIIleCTB YTrnepoJHbIii CKeleT OpPraHuYecKOd MOJIeKy/ibl. 3aBUCUMOCTh CBOWMCTB BeI|ECTB OT XWMHUYECKOTO

CTpoeHusi MosieKy1. I3oMepusi ¥ U30Mephl.

[MonsiTie o dyHKMoHanbHOW rpynme. Pagvkan. IlpuHiumnbl  kKnaccudyKalUd —OpraHUYeCcKUX
coeuHeHUM. MexXAyHapoAHasi HOMEHKJaTypa U TIPUHLIUIBI  HOMEHK/IATyphl OpraHUYeCKUX
coepuHeHni. [ToHATHe 00 a30TCOAepXKAIMX COeAUHEHWSX, OWO/IOTHUeCKH aKTHBHBIX BeIjecTBaX
(yrneBopax, >kvpax, Oenkax © [p.), BBICOKOMOJIEKY/SIPHBIX COeJUHEHUsX (MOHOMep, TOIuMep,
CTPYKTYPHO€ 3B€HO)
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IIpakTHUecKue 3aHATHSA

HomeHknatypa opraHuueckKdx COeAMHEHWUN OT/elbHbIX K/IacCOB (HAChIll[eHHbIe, HEHACLIIIeHHbIe U
apoMaTuyecKye YyrieBOOpO/ibl, CTIUPTHI, (DeHOJbI, anbeTru/ibl, KETOHbI, KADOOHOBBIE KUCJIOTHI U [IP.)
CocTaByieHre TIOMHBIX U COKPAI[eHHbIX CTPYKTYPHBIX (POPMYJl OpraHMUeCKUX BellleCTB OTZAe/bHbIX
KJ/IaCCOB, MCIO/b3ysl WX Ha3BaHUSl 0 CUCTEMaTUUeCKOM W TPUBMAJIbHOM HOMEHKaType (3THJIEH,
alleTWieH, rauliepuH, ¢eHos, gopManberu]i, YKCyCHasi KUCI0Ta, T/UIUH). PacueTbl mipocTeiiiieii
(hopMyJibl OpraHruecKoi MOJeKy Ibl, UCXO/s 13 3/IeMeHTHOT0 cocTaBa (B %)

Tema 4.2.
CaBolicTBa
OpPraHUYeCcKUX
COeIMHEeHMM

OcHoBHOe coiep)XKaHue

11

TEOPQTI/I‘—IECKOE oﬁyqune

®OU3MKO-XMMHUUECKHEe CBOWCTBA OPraHUYECKUX COeJUHEHWH OTAeIbHBIX KIacCOB (0COOEHHOCTH
KjJaccu(UKalui ¥ HOMEHK/IaTypbl BHYTPU KJjacca; TOMOJIOTUYeCKUd psif U obmas dopmyiia;
n3oMepus; pu3ruecKrue CBOMCTBA; XMMHUUYECKUe CBOWCTBA; CITOCOOBI MOTyUeHUs]):

— mpeJie/ibHbIe YIIeBOAOPOAb! (a/KaHbl U LIMK/IOA/TKaHbl). ['OopeHre MeTaHa KakK OJWMH M3 OCHOBHBIX
HCTOYHHKOB TeIlIa B TMPOMBIIUIEHHOCTH U ObITY. CBOWCTBA TIPUPO/HBIX YI/IEBOIOPO/IOB, HAXOXKIEHHUE
B NIPUPO/ie Y IPYMeHEeHHe aJTKaHOB;

— HemnpejenbHble (anKeHbl, aJKWHbl W aJKaJiMeHbl) U apoMaTUuecKue yrieBoAopobl. ['opeHue
alleTuieHa KakK MCTOUYHUK BbICOKOTEMIIEpaTypHOTO MylaMeHU /1/1s1 CBapKU U Pe3KU MeTasljIoB

— KUCIOPO/COZieprKalljie coearHeH st (CITUPTHI U (heHObl, KapOOHOBBIE KUC/IOTHI U 3(MPHI, a/lbAeTrufibl
Y KEeTOHbI, XUDbI, yryeBoAbl). [IpakTuueckoe nprvMeHeHWe STW/IEHIJIMKOJIS, TULiepyHa, (eHorna.
[lpumeHneHue ¢opManbierysa, auetanbJeruja, YKCyCHOM KUC/IOThl. Mbula KakK COMA  BBICIIMX
KapOOHOBBIX KUC/IOT. MOIOIIe CBOMCTBA Mblla

— asoTcojiep)Kaiiyve coeJuHeHUs (aMUHBI M aMHHOKHC/IOTHI, Oesiku). BbicOKOMoOneKy/sipHble
coeiluHeHus (CUHTeTUYeCKWe U OHOI0ornYecKu-akTHBHBIE). MOHOMep, MO/MMep, CTPYKTYpHOe 3BEeHO.
[TomMmepu3arys 3TUIeHa KaK OCHOBHOe HarlpaB/leHHe ero MUCI0J/Ib30BaHUs.

I'eHeTnueckas CBsI3b MeXy K/JaCcCaMU OpraHUYeCKUX COeJUHeHUN

HpaKTI/IqECKl/IE 3dHATHA

CBolicTBa OpraHM4eCKMX COeJUHEHUW OT[e/lbHbIX KIaccoB (TpUBUAIbHasi W MeXJyHapojHas
HOMEHK/IaTypa, XUMUUeCKe CBOMCTBA, CIIOCOOBI MOTyUYeHuUsl): Tipefie/ibHble (a/KaHbI U I[UK/I0aTKaHbI),

OK 01
OK 02
OK 04
OK 5
OK9
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HeTipe/ie/ibHbIe (a/IKeHbl, alKUHbI U aJIKaJjueHbl) 1 apOMaTH4ecKue YrieBoJOopO/ibl, CIIUPThI U (PeHOJIbI,
KapOOHOBble  KUC/IOTBI U 3(UphI, anbJeruJbl ¥ KETOHbl, AaMWHbBI W  AMHUHOKMC/IOTBHI,
BBICOKOMOJIEKY/ISIDHbIE COe/IMHeHUsl. 3a/laHusl Ha COCTaB/ieHWe YPaBHEHUW XWMUUYECKUX peakluil C
ydacTheM OpraHUueCcKuX BellecTB Ha OCHOBAaHWU UX COCTaBa U CTPOEHUsI

CocraByieHve cxeM peakluid (B TOM uMc/le T10 TIpeJIO)KeHHbIM LiellouykaM T[peBpalljeHui),
XapaKTepU3yIIIUX XUMUUECKHe CBOMCTBA OPraHUYeCKUX COeIMHEHUN OT/e/bHBIX K/IaCCOB, CIIOCOOBI
WX TIOJlyueHWs] W Ha3BaHWe OpPraHWYeCKUX COeAVHEHWH TI0 TPUBUAIBHOM WM MeXIYHapOJHOU
CUCTeMaTUYeCKOM HOMEHK/IaType.
PelleHne MpPaKTUKO-ODUEHTUPOBAHHBIX TEOPETUYEeCKUX 3a/[aHMii Ha CBOWCTBA OpPraHUYeCKHX
CoeJMHeHUN OT/ie/TbHBIX KIaCCOB

JIabopaTopHasi paboTa

JIabopaTopHas pabora “IIpeBparrieHusi OpraHUUeCKHX BeIeCcTB IPY HarpeBaHUM'.
[TonyueHve »>TuieHa ¥ W3yyeHHWe ero CBOWMCTB. MoJenvpoBaHue MOJEKYy/l W XUMHYeCKUX
TIpeBpalleHUi Ha IIpUMepe 3TaHa, STU/IeHa, aleTHIeHa 1 JIp.

Tema 4.3.
Npentudukaiys
OpraHuuYecKux
BeIIeCTB, UX
3HayeHue Uu
TIpUMeHeHue B
OLITOBOM U
TPOU3BOZCTBEHHOMN
JiesITelTbHOCTU
yesioBeKa

OcHoBHoOe coaepKxanue

Teopernueckoe o0yueHue

buooprannueckue coemuHeHus. IIpumMeHeHWe | OHojOrMYeckass pojib yIJeBogoB. OKHC/IeHHe
yI7IeBOAOB — WCTOUHUK SHEPIMM >KUBBIX oOpraHusMoB. OO61acTH TIpUMeHeHHsT aMHUHOKHC/IOT.
[TpeBpailjeHust Oe/lKOB TMUINM B opraHu3Me. buosoruueckue GyHKIMKU OenkoB. buosoruueckue
GYHKI[UM >KUPOB. Posib opranrueckoi XUMUM B peliieH|H Mpob/iemM MuireBor 6e30macHOCTH

Posib OpraHMYecKOd XWUMWM B pellleHUWd Mpo0seM 3HepreThyeckodl 06e30MacHOCTH, B Pa3BUTHH
MeJULIMHBI, CO3J,aHUH HOBbIX MaTepHasoB, HOBbIX UCTOYHHUKOB SHEPIUM (a/bTePHATHBHbIE NCTOUHUKHU
5Hepruur). OnacHOCTb BO3/I€MCTBUSI Ha JKMBbI€ OPraHU3Mbl OPraHUYeCKHX BeleCTB OT/e/IbHbIX KIaCCOB
(yrneBozopo/pl, COMPTHI, (DEHOJIBbI, XJIOPOpPraHWYecKUe TPOW3BOJHbIe, albJerubl U [p.), CMBICT

OK 01
OK 02
OK 04

OK 5
OK9
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roKasaresisi pefieJibHO JJOMyCTUMOW KOHL|eHTpaLu1

JIaGopaTopHbIe 3aHATHUS

JTaboparopHasi paboTa: “VaeHTU(UKAIMS OPraHUUeCKHUX COeMHEeHN OT/IeTbHbIX K/1acCOB”
Wpentudukalsi OpraHUUeCKUX COeJUHEeHUM OT[e/bHbIX K/IaccoB (Ha TmpuMepe asblerusos,
KpaxmaJsia, YKCyCHON KHC/IOThI, 6e/TKOB U T.I1.) C WCTIOJb30BaHHEM UX (PU3UKO-XUMHUUECKUX CBOMCTB U
XapaKTepHBIX KaueCTBEHHBIX peakiuil. [leHaTypaius Oeska TNpW HarpeBaHWW. LIBeTHbIe peakifuu
0e/koB. BO3HHMKHOBeHHE aHAJMUTAYECKOTO CUTHaja C TOUKH 3peHHMs XUMUUYECKHUX TIPOIIeCCOB TPH
MpOTeKaHWW  KaueCTBeHHOW  peaklUd, T[I03BOJISIIOINEe  UeHTU(UIMPOBATh  Tpe/oyKeHHbIe
opraHuyecKue BellleCTBa

KonrposmHas CTpyKTypa 4 CBOMCTBAa OPraHUYeCcKUX BelleCTB
pabora 3
Paspen 5. KunHetnueckume wu 'I:epMO.IJ,VIHaMM‘Iec Kue 3aKOHOMEepHOCTU npoTeKaHusA

XUMUYECKUX peaKuumn-

OcHoOBHOe coiep)KaHue OK 01

OK 02

CkopocCTb
XUMUUECKUX OK 5
peakLyH. OK9
Xumuyeckoe
paBHOBeCHe Teoperuueckoe o0yueHue

CKOpOoCTh peaklid, ee 3aBUCHMOCTb OT Pa3/IMUHBbIX (PAaKTOPOB: MPUPO/bI pearvpyrolivx BellecTs,
KOHLIEHTpaL[UM pearupyroluxX BellecTB, TeMlepaTypbl W IIIOIIaAU peakLMOHHON IOBEpXHOCTH.
TenioBble 3()(peKTbl XUMUUECKUX peakLMi. JK30- U SHJ0TepMHUUeCKHe, PeakLiy.

Ob6patMoCTh peakuuyil. XMMHUeCKOoe paBHOBECHE U ero CMelljeHHe 0[], JelCTBHeM pa3/IuuHbIX
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(hakTOpOB (KOHLIEHTPALMsI peareHTOB WK NIPOAYKTOB Peaklvy, JaBjieHue, TeMriepaTypa) [/sl CO3aHust
ONTUMAJIbHBIX YCJIOBUM TTPOTeKaHUs1 XMMUUeCcKux npoueccoB. [Tpuniun Jle [llaTenbe

IIpakTHUecKue 3aHATHSA

PelieHne MpakTUKO-OPUEHTHMPOBAHHBIX 3a/laHUK Ha aHa/iu3 (PakTOpOB, B/AUSIOLIMX Ha W3MeHEeHHue

% o OK 01
CKOPOCTH XMMHUYECKOM PeaKL[{H, B T.4. C TIO3ULIUM 3KOJOTMUYECKH 1e/1eC006pa3HOro moBe/ieH:s B ObITy OK 02
Y TPYJ0BOM [IeATeIbHOCTH B L]e/IAX COXPAHEeHUA CBOETO 3/[0POBb ¥ OKPY)KAIOILel TPUPOJHOM Cpe/bL.
PellieHre TPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha TpuMeHeHwe npuHuuna Jle-Illatense /s
HAXO)KJEHUs HarpaB/IeHus CMEIeHWs PaBHOBECHs XMMUUECKOM peakUud W aHanu3 (akTOpOB, OK5
B/IUSIFOLIMX HAa CMEIeHHe XMMUYECKOr0 PaBHOBECHS OK 9
Paspen 6. PacTBOpBI
OcHoBHOe coiep)KaHue OK 01
OK 02
Tema 6.1 TeopeTuyeckoe odbyuyeHue OK 07
Tlonstre o PacTBopeHMe Kak (PM3MKO-XMMHUEeCKuii rmpouecc. PacTsopbl. Crioco6bl MPUrOTOB/IEHUs PAacTBOPOB. OK5
pacTBopax PactBopuMoOcTs. MaccoBasg /011 pacTBOPeHHOro BemecTBa. CMBIC/I TIOKa3aTens IpefebHO OK9

JOTyCTUMOM KOHL|EHTPALMX U €r0 UCI0Ib30BaHKe B OIleHKe SKOJIOTHUeCcKoil 6e30MacHOCTH.

[IpaBuna 3KOIOTMYECKH Iie/ieco00pa3HOro ToBefeHUsT B OBITY W TPYJOBOHM JeATeNlbHOCTH B IIeJisiX
COXpaHEeHUs1 CBOETO 3[J0POBbs U OKpY»Karollleld MPUPOAHOW Cpe/ibl; OMAaCHOCTb BO3/J€HCTBUS Ha >KUBBIE
OpraHM3MbI OTpe/ie/IeHHbIX BellleCTB.

PeliieHre NTPaKTUKO-OPUEHTUPOBAHHBIX PAaCUeTHBIX 3aZIaHHUH Ha PAaCTBOPbI, UCIOJIb3yeMble B OBITOBOM
Y TIPOM3BO/ICTBEHHOM J1eATe/TbHOCTH YesloBeKa
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Tema 6.2. OK 01

HccnenoBanue OK 02
CBOMCTB PacTBOPOB |OCHOBHOE COflepIKaHHe 1 OK 04
OK5
OK9

JIaGopaTopHbIe 3aHATHUS 1

JlabopatopHasi pabota «IIpUroToBieHre paCTBOPOB».
[IpuroroBneHue pacTBOPOB 3alaHHON (MaccoBOM, %) KOHL|eHTpaLuK (C MPaKTUKO-OpHeHTHPOBaHHBIMU 1
BOMPOCaMH) U OTIpejie/ieHre Cpe/ibl BOAHBIX PaCTBOPOB.
PerieHue 3a/jau Ha MPUTOTOBJIEHNE PACTBOPOB

IIpodeccnoHaIBLHO-0PHEHTHPOBAHHOE CO/iep)KaHHe (Co/iep)KaHue MPUKJ/IAJHOTO0 MOAYJIA)

Paspen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOH /IeATeTbHOCTH YeI0BeKa 6 OK 01
OK 02
OK 04
OK 07
Xumunsa B 6bITy | OcHoBHOe cojepikanue 6 OK 5
3 TeopeTuueckoe o0yueHue 2 OK9

23



npon3BoacTsee
HHOW
nesaTenbHOCTU
yesloBEKa

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,
KOHCTDYKLIMOHHBbIe ~MaTepHuasibl, KpacKd, CTeK/I0, KepaMHKa, Marepuanbl [ 3J1eKTPOHUKH,
HaHOMaTepuasbl, TEKCTWIbHbIe BOJIOKHA, WCTOYHUKU SHEPrud, OpraHuyeckue W MUHepasbHbie
yno0OpeHwusi, ieKapCTBeHHbIE Bell[eCTBa, ObITOBasi XUMMSL.

B3aumo/ieiicTBre MeTasioB APYT C APYTOM B 3/IeKTPUKe.

3amura: [IpeacraBineHue pe3y/ibTaToOB pellleHUs KeliCOB B (popMe MUHHU-J0K/Ia/ia C Tipe3eHTale

IIK1.1
[IK 1.2

IIpomexyTouHas arrecTanus no npeamery (JuddepeHippoBaHHblii 3aueT)
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Bcero

72
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3. YCJ/IOBUA PEAJINBALIIN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJ/IBHOI'O ITPEAMETA

3.1. TpeboBaHusi K MUHMMA/IbHOMY MaTepHA/TbHO-TEXHHUECKOMY
o0ecreyeHUI0

[l peanu3ariiM TIPOTpaMMbl  MpeAMeTa [O/DKHBI OBbITb  TPeyCMOTPEHBI
C/leqytoIiye Crielfa/ibHble TTOMeIeHUs: yueOHbI KaOWMHeT XUMHHM W/WIM yueOHOM
XUMHUUECKOi 1abopaTopuu.

O6opysoBaHue y4eO0HOro KaOwHera (Har/IsiHbIe TMOCO0UA): HaOOPHI
1IapDOCTEP)KHEBBIX ~ MOJle/lell  MOJIeKysl, MOJeIu KPUCTA//IMYECKUX  PEeIeToK,
KOJUTEKL[UY TIPOCTBIX M CJI0)KHBIX BelleCTB W/WIW KOJUIEKL[MU MOJMMEPOB; KOJI/IeKLUS
TOPHBIX TIOPOJ, U MUHepasoB, Tabnauila MeHeneeBa, yueOHble (GUIBMBI, 1[UGPOBLIE
obOpa3oBaresibHbIe PeCypPChI.

TexHuueckHe CpeACTBA O0yueHHsl: KOMIbIOTED C  YCTPOMCTBAMH
BOCIIPOM3BEeJieHNs  3BYKa, I[IPUHTEpP, MYJbTUMeJUA-TIPOEKTOP C  3KPaHOM,
My/IbTUMeIUUHAs JO0CKa, yKa3Ka-Mpe3eHTep /sl Ipe3eHTaLui.

OOopyaoBaHue jaboparopud M pPadounx MeCT J1adOpaTOPHM: MEH3YDKH,
TMUTEeTKH-KareIbHULIbl, TEPMOMETPbI, MUKDPOCKOII, JIyMbl, MpeJMeTHble U MOKPOBHbLIE
CTeKJ/ia, TJIaHIIeThl /IJis Kare/lbHbIX peakiyuii, hunbTpoBagbHas Oymara, MpOMbIBa/IKH,
CTeK/sIHHbIe TPOOMPKH, pe3uHOBble TpoOKH, ¢oHapuku, HabOp peakTUBOB,
CTEK/ISTHHBbIE T1a/IOUKH, INTaTUBBLI [7I1 TMPOOUPOK; MepHbIe I[UIMHADBLI, BOPOHKH
CTeK/ISHHble, BOPOHKHM Je/uTe/ibHble LuauHApuueckue (50-100 mi), cTynkua C
necTukoM, (apdopoBble Yalllk¥, IHHIETHI, GUALTPbHI OyMa)kHble, BaTa, MapJid,
YacoBble CTeK/a, 3J/IeKTPOIUIUTKY, JiabopaTOpHbIe IITAaTHBLI, CIUPTOBbIE TOPEJIKH,
CTIUYKY, TIPHOOpP /IS TIO/yueHHUs ra3oB (WId MPoOMpKa C ra300TBOJHOM TPYOKOii),
JieprkaTesid [Iisi TIPOOMPOK, CK/ISIHKY ZIJis1 XpaHeHUsI peaKTUBOB, pa3JjaTOuHbIe JIOTKH;
xuMmudeckue ctakanbl (50, 100 u 200 mi); mmaTesd; MUHLETHI; TATe/bHbIE IUIILbI;
CeKyH/ioMephI (TaliMepbl), MepHbIe TIpoOoupKU (Ha 10-20 M) 1 MepHbIe KoJiobI (25, 50,
100 u 200 mn), BozAsiHast OaHs (MJTH T€PMOCTAT), CTEK/ISIHHbIE TIaJI0UKH; KOHUUYeCKHe
Konbwl ayist TutpoBanus (50 1 100 Mm); MHAWKATOPHBIE TIOJIOCKU /I/1s1 oripeZiesienusi pH
Y CTaHAAapTHAasi UHAWKATOPHas 1IKajla; yHUBepCa/JbHbIM UHAUKATOP; NUneTKu Ha 1, 10,
50 mn (unu po3aropel Ha 1, 5 u 10 mu1), OrOpeTKU Jjisi TUTPOBaHUS, MeAUIMHCKUEe
mnpuipl Ha 100—150 mna, nabopaTopHble W/WIM aHaAUTUUecKWe Bechbl, pH-MeTphl,
CYLLIW/IBHBIN 11Kad, U Ip. 17abopaTopHoe 060pyJ0BaHue.

3.2. UadopmanmoHHOe o0ecrieueHre pea/iM3aliid MPOrPaMMbI

1. [Ons peanv3auuyd TIporpaMMbl  OnbO/MoTeuHbld (oHA 06pa3oBaTe/bHOM
OpraHu3alui Jo/DKeH WMeTh TeuaTHble W/WIA 3JIeKTPOHHbIe OOpa3oBaTesbHble U
vH(OpMaI[MOHHbIe  pecypChbl,  peKOMEeH/IOBaHHble /ISl  HWCIO/Jb30BaHUS B
obOpa3oBaTte/IbHOM ITIpoliecce, He CTapiiie 5 ileT C MOMeHTa H3/jaHusl.
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2. PekoMeHiyeMble TieyaTHbIe U3ZjaHUS TI0 peanu3aliuu obirjeobpa3oBaTebHOTO
npeMeTa Tpe/CTaBJIeHbl B METOJUUECKHUX PEKOMEeHJAI[UsIX [0 OpraHu3aldu
o0OyueHwusl.

OcHoBHas uTeparypa.

I"abpuensH, O. C. Xumus: 10 knacc: 6a30BbIi ypoBeHs : yuebHuk / O. C. I'abpuensH,
N. T'. Octpoymos, C. A. CnagkoB. — 6-e u3n. — Mockga : IIpocseienue, 2024. —
128 c. — ISBN 978-5-09-112176-6. — TeKCT : 3/1eKTPOHHBIY // DM1eKTPOHHBIN pecypc
udpoBoii obpaszoBarenbHol cpeasl CIIO PROFob6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/132478 — Pe>xum AoCTyIa: [/ aBTOPU3UP. M10/Ib30BaTenei

I"abpuensH, O. C. Xumus: 10 knacc: 0a30BbIi ypoBeHs : yuebHuk / O. C. I"'abpuesnsH,
N. I'. Octpoymos, C. A. CnaagkoB. — 6-e u3n. — Mocksa : IIpocseienue, 2024. —
128 c. — ISBN 978-5-09-112176-6. — TeKCT : 37eKTPOHHbIM // D/1eKTPOHHBIN pecypcC
1udpoBoii obpa3zoBarenpHOW cpeapl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/ — Pexxum focTyma: /i1 aBTOPU3MP. TI0/Ib30BaTeel

bpeiTkoBa, A. [I. Ob6ijasi u HeopraHhyeckasi XuMus : TipakTukym gms CITO / A. .
bpeitkoBa. — CaparoB : IIpodobpa3oBanue, 2020. — 124 c. — ISBN 978-5-4488-
0687-2. — TekcT : 93MeKTPOHHbIM // DJIEKTPOHHBIA pecypc LU(pPOBOI
obpasoBarenpHOM  cpeapl  CIIO  PROFoOpa3zoBanme : [caiir]. — URL:
https://profspo.ru/books/92126— Pexxum poctymna: A aBropusup. [lonb3oBaresneit

bonppipeBa, O. W. Xwumusa : 3agaunuk g CIIO / O. W. boageipeBa, O. II.
KymHapesa, I1. A. [TonomapeBa. — Capartos : [Ipodobpa3oBanue, 2020. — 140 c. —
ISBN 978-5-4488-0595-0. — TeKCT : »3JIeKTPOHHbIM // ODJIEKTPOHHBIA pecypcC
udpoBoii obpa3zoBarensHoM cpeasl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/92199 — Pexxum focTyma: /st aBTopusup. [lonb3oBaTeneit

MomnomHUTebHAS TUTEpaTypa.

Xumus : yuebnuk aas CITIO / T. T'. Jlyneiiko, O. B. [Is6m10, E. A. PemmeTHuKoBa. —
CaparoB, Mockga : [Ipodobpa3zoBanue, Aii [Tu Ap Meaua, 2020. — 308 c. — ISBN
978-5-4488-0433-5, 978-5-4497-0395-8. — TeKCT : 3/1€KTPOHHbIN // DMEeKTPOHHbIN
pecypc 1umdpoBoii obpa3oBatensHoM cpeabl CIIO PROFo6pa3oBanue : [caiiT]. —
URL : https:/profspo.ru/books/94217— Pexxum pgocTyna: [Ajisi  aBTOPU3MP.
ITonp30Baren

Xumus : ydyebHoe mocobue ansi CITO / cocraButenu I'. KHO. Boctpukoma, E. A.
XopoxopauHa. — Caparos : ITpodobpazosanue, 2019. — 91 c. — ISBN 978-5-4488-
0369-7. — TekCT : 53NeKTPOHHBbIM // DNeKTPOHHBIA pecypc I1UdpoBOi
obpaszoBarenbHo  cpeapl  CIIO  PROFo6pasoBanwe : [caiit]. —  URL:
https://profspo.ru/books/87280— Pexxum poctyna: ass aBropusup. [lonb3oBaresneit
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https://profspo.ru/books/132478

Xumus : yuebHOoe mocobue anss CIIO / M. I'. Veanos, JI. A. baiikoa, O. A.
HeBonuna, M. A. KocapeBa ; nog pemakiuerd M. V. KaivmHuueHkKo. — 2-e u3g. —
CapartoB, EkatepuHOypr [TpodobpazoBanre, YpanbCckuii degepanbHbIT

ynuBepcuteT, 2019. — 106 c. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2. —
TeKCT : 3/IeKTPOHHBIN // DJIeKTPOHHBIN pecypc 1M poBoii 00pa3oBaTebHOM Cpe/ibl
CITIO PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/87902— Pexkum
Joctyta: Jyst aBTopy3up. [Tonb3oBaTeneit

Yyebnuk dokcdopaa https:/foxford.ru/wiki/himiya

4. KOHTPO/JIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHHSA
OBIIEOBPA3OBATEJ/IBHOI'O ITPEAMETA

KOHTpO/b U OlleHKa pe3y/bTaToB 00yueHUs OCYIeCTB/sIeTCsl TIpero/iaBaTesieM
B TIpoIjecce TIPOBeJEHUS TMPAKTHUEeCKUX
TECTUPOBAHMS, a TaKKe BBIMOTHEHUs O0YyJarolMMHCS WHAWBUYA/TbHBIX 3a/laHuUH,
TIPOEKTOB, UCC/efoBaHUM. Pe3ysibTaThl 00yueHUs OMpeAessitoT, YTO OOyuaromyecs
JIOJDKHBI MOHUMAaTb W JIEMOHCTPUPOBATh IIO

3aHATUA U Jy1abopaTopHBIX  pabor,

3HaTh, 3aBeplLIeHUN UM3YyUeHUs
TUACLUTLIAHBL.

Jnst popMuUpoOBaHUsl, KOHTPOJIA U OLIeHKH pe3y/IbTaTOB 0CBOeHHs yueOHOro
npejMeTa HCNO/Ib3yeTCsl CUCTeMa OL€HOYHbIX MepPONpHUATHH, NMpeCTaB/IsI0Ias
000l KOMIUIeKC Yy4YeOHBIX MepONpPHUSITHH, COIVIAaCOBAHHBIX C pe3yJbTaTaMH
o0yuennss u chopmyaupoBaHHbix ¢ yderoM ®I'OC COO (mpeaMerHbIe

pe3yabTaTsl N0 npegMery) u ®I'OC CIIO.

Tunsl OII€HOYHBbIX

Ne | OK/IIK o
MepOonpUsTHI

Mopaynb/Pa3aen/Tema | PesynbTar 00yueHust

I | OcHOoBHOe cofep)KaHHe

1 dopmyIupoBaTh
Pazgen 1. OcHOBBI pMy/THp
0a3oBbIe IOHATHA U

CTpoO€eHHUH BellleCTBad

3dKOHbI XMMHH

1.1 | OK 01

CrtpoeHrie aTOMOB
XUMHUYECKUX 37IeEMEHTOB
Y TIpUPOJia XUMUUeCKOU
CBSA3U

CoCTaBiSITh XMMUYECKHEe
dhopMyibl coeiIMHEeHW B
COOTBETCTBHUH CO
CTEIeHbI0 OKUC/IEHHST
XUMUYECKUX JIEMEHTOB,
WCXO/ISl U3 BAaJIEHTHOCTU
u
3/1eKTPOOTPULIATETBHOCT
"

1. Tect «CTpoeHue aTOMOB
XHMHWYECKUX 3/IeMEeHTOB 1
MpUPOJa XUMUUECKOU CBSI3U».

2. 3a7iauv Ha COCTaB/IeHHE
XUMUYeCKUx hopmyJi
JIBYXaTOMHBIX COeJUHEeHU
(okcupoB, cynbGhUI0B, THPUIOB
U T.IL.).

3. 3ajaHus Ha UCII0/Ib30BaHKe
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OK/IIK

Mopyas/Pa3pen/Tema

Pe3yabTaT 00yuyeHust

Tunbl 01jeHOUHBIX
MepOnpUATHH

XUMUUECKOW CUMBOJIUKU U
Ha3BaHUM COeUHEHUU 10
HOMEHKJ/IaType MeXXJyHapOAHOTr0
COH03a TeOpPeTUUeCKOu 1
TIPUK/IaJHOW XUMHUH U
TPUBMA/ILHBIX Ha3BaHUU A1Jisi
COCTaB/IEHUS] XUMUYECKUX
(hopmyJ1 ABYXaTOMHBIX
coelMHeHUM (OKCH[IOB,
Cy/b(PUA0B, TUAPUJIOB U T.1.) U
JPyTUX HeOpraHW4YecKux
COeJUHEeHUU OT/le/IbHBIX K/1aCCOB

1.2

OK 01
OK 02

[Teproanueckuii 3aKoH U
tabmva [1.1.
MengeneeBa

XapakTepu3oBarh
XUMHYeCKHe 3/1eMeHThI B
COOTBETCTBUHU C UX
T0JI0)KEeHWEeM B
NepuoANYeCcKor cCucTeMe
XUMHUYECKUX 3/IeMEHTOB
O.. Mengeneesa

1. Tect «MeTtannuueckue /
HeMeTa/l/ITueCcKre CBOMCTBA,
3J1eKTPOOTPHULIATE/ILHOCTD U
CPOZICTBO K 3JIEKTPOHY
XUMHUUECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX 37IeKTPOHHBIM
CTPOEHHEM U TOJI0)KeHHUEM B
NepUoANUeCKON CUCTeMe
XAMUYeCKUX djiemeHToB .M.
MenpeneeBa».

2. [pakTrueckue 3afjaHusi Ha
yCTaHOBJIEHUE CBSI3U MEX/Y
CTPOeHHEeM aTOMOB XMMHYeCKHX
3/1eMeHTOB U MeprUoANUeCKUM
W3MeHeHHEeM CBOMCTB
XAMHUYECKHX 3JIEMEHTOB U UX
COeIMHEeHUM B COOTBETCTBHU C
rosioykeHueM I[lepuoanueckoi
cHUCcTeMe.

3. [IpakTUKO-OpHeHTUPOBaHHbIE
TeopeTUUecKue 3a/jlaHusi Ha
XapaKTepu3alii0 XUMUUeCKUX
3/IeMeHTOB: «MeTannuueckue /
HeMeTa/I/INUeCKUe CBOMCTBA,
3/1eKTPOOTPHULIATE/ILHOCTD U
CPOZCTBO K 3/IEKTPOHY
XUMUUECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3/IeKTPOHHBIM
CTPOEHHEM U TOJI0’KeHHUEM B
NepUoOMUeCKON CUCTEMe
XUMUUECKHUX 3JIEMEHTOB
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Tunbl 01jeHOUHBIX

Ne | OK/IIK | Moayan/Pa3pgen/Tema | Pe3yabtat 00ydyeHus .
MepOonpUsATHH
O.N. MenpeneeBa»

2 Paspen 2. Xapaktepu3oBatb | KOHTposnbHasa pabora
XuMunyeckue TUNbI XUMUYECKUX <<CTpoe|-| ue BeLlectTBa m
peakuum peakuumn XUMUYECKUe peakumum»

2.1 [OKO01 Tursl XUMHUYECKUX CocTaB/ATh peakLuuu 1. 3ajaumn Ha cocTaB/ieHue
OK 04 |peakiuii Ccoe/IMHeHUs], ypaBHEHUHN peakiyii:
pasnoxxeHusi, 0OMeHa, — COeJJMHEeHNs], 3aMelLLeHus,
3aMellleHus], pasnoxxeHusi, 0OMeHa;
OKMCJIUTE/IbHO- — OKHUCJIUTEJIbHO-
BOCCTaHOBUTE/IbHbIE BOCCTaHOBUTEJIbHBIX peakLUi C
peaxkLuu VICII0J/Ib30BaHUEM MeTo/a
3/IEKTPOHHOTO OasaHca.
2. 3ajjauy Ha pacueT MaccChbl
BelllecTBa WK 00bEMa
rasoB [0 U3BECTHOMY
KO/IMUeCTBY BellleCTBa, Macce
Wi 00bEMY OZHOTO U3
y4aCTBYHOLIUX B PeakLjuu
BeIl[eCTB; pacyéThl
Macchl (06b€Ma, Ko/inuecTBa
BellleCcTBa) NPOAYKTOB peakLy,
eCJ/Id OJIHO U3 BellleCTB UMeeT
NIpUMeCH
2.2 DJIEKTPOTUTUYECKAS CocTaBnsTe ypaBHeHUs 1. 3aziaHuist Ha COCTaB/IeHHEe
JMCCOLMALMs M UOHHBIMA | XMMWUYECKUX peakLiy MOJIEKYJ/ISIPHBIX ¥ MOHHBIX
obmeH rMoHHOro 0bMeHa ¢ peakiyii C yuacTheM KUCIIOT,
y4yacTveM OCHOBaHMM U COJIeH,
HeOpraHnyeCcKux yCTaHOBJ/IEHH€e U3MeHeHUs
Bell|eCTB KHUC/IOTHOCTU CpeJibl
2. JlaboparopHast pabota "TwHriel
XUMHUYeCKUX peakLn”
3 Pazpgen 3. Ctpoenue u | UcciiepoBath crpoeHue | KonTposbHas pa6ora

CBOMCTBa
HeOpPraHuYecKux
BeII[eCTB

M CBOMCTBA
HeOpraHuYecKUux
BeIL|eCTB

«CBoOHCTBa HEOPTAaHUYECKUX
BeIecTB»
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OK/IIK

Mopyas/Pa3pen/Tema

Pe3yabTaT 00yuyeHust

Tumnbl o11eHOUHBIX
MepOnpUATHH

3.1

OK 01

Knaccudukanmys,
HOMeEHK/IaTypa
CTpOeHHe
HEeopraHUYeCcKnx
BeI[eCTB

KnaccuduimpoBaTh
HeopraHuvecKue
BeIlleCTBa B
COOTBETCTBHUHU C UX
CTpOeHUEM

1. Tect «HomeHknatypa u
Ha3BaHWe HeOpraHWYeCKUx
BellleCTB UCXO/S U3 UX
XUMUUeCKo! hopMyJibl UK
COCTaB/IeHUe XUMUUeCKOn
dhopMyJIbI UCXO/Is U3 Ha3BaHUS
Bell|eCTBa 110 MeXX/[yHapOJHOU
WM TPUBHUATBHOU
HOMEHKJIaType».

2. 3aziauM Ha pacyeT MacCOBOM
oy (Macchl) XMMUUeCKOTO
j/ieMeHTa (coeiMHeHUs1) B
MoJieKyre (CMecH).

3. IlpakTrueckure 3ajjaHus MO
K/laccuuKaly, HOMeHK/IaType
Y XUMUUYeCcKuM (hopMyiam
HeOpraHUueCKUx BellecTB
pa3UYHbBIX KaCCOB.

4. ITpakTueckKue 3a/jaHus Ha
onpejeneHre XUMUUeCKOU
aKTUBHOCTU BellleCTB B
3aBUCUMOCTH BU/Ia XUMUUECKOM
CBSI3U M TUIMA KPUCTA/JTAYECKON
peleTKn

3.2

OK 01
OK 02

DU3UKO-XUMUUECKIe
CBOICTBa
HEOpPraHUUeCKHUX
BeIIeCTB

Y cTaHaB/IMBaThb
3aBUCHMOCTb (PU3UKO-
XUMHUYECKHUX CBOICTB
HeOpraHUueCKux
BellleCTB OT CTPOeHUs
aTOMOB U MOJIEKY/, a
TaK)Ke TUIIA
KpUCTa/TNue CKOU
pelLeTK:

1. Tect «OcobeHHOCTH
XUMHUYeCKUX CBOUCTB OKCH/IOB,
KUC/I0T, OCHOBAHWH,
amM(OTepHBIX THIPOKCHIOB U
coJiei».

2. 3aziaHus Ha CcoCTaBl/leHHe
yPaBHEHHI XUMUUECKHX peaKLni
C y4acTHheM TMPOCThIX U CJIOXKHBIX
HeOpraHUueCKUX BeIlleCTB:
OKCH/IOB METaJlJIOB, HEMETaJl/IOB
1 aM(pOTepHbIX 3/IeMEHTOB;
HEOpraHUuecKux KUCIOT,
OCHOBAHHUI U aM(OTepHBIX
TUIPOKCU/IOB, HeOpraHU4eCKUX
COJIeM, XapaKTepU3yHOLIUX UX
CBOWCTBA U CTIOCOOBI TTOJTyYeHUSI.
3. [IpakTUKO-OpreHTUPOBaHHbIe
TeopeTHYecKue 3aJjaHusl Ha
CBOWCTBA U TOJIyYeHHe
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Tunbl 01jeHOUHBIX

Ne | OK/IIK | Moayan/Pa3pgen/Tema | Pe3yabtat 00ydyeHus .
MepOonpUATHI
HeOpraHWuyecKHx BelllecTB
3.3 |OK01 |MpenTudukauys Vccneposathb 1. ITpakTHUKO-OpUeHTUPOBaHHbIe
OK 02 HeOpraHu4YeCcKux KauyeCTBEeHHbIE PeaklU | 3aJjlaHusl TI0 COCTaB/IEHUIO
OK 04 |BemjectB HeOpraHUuecKrux XUMUUECKUX peakLii C
BellleCTB yuyacTvieM HeopraHWu4yecKux
BellleCTB, UCI0JIb3yeMbIX /I UX
HaeHTUhUKaIUK.
2.JlaboparopHas paboTa:
“Upentudukanys
HeopraHuYeCcKux BellecTB”

4 Pazpen 4. Ctpoenue u | UcciiepoBath crpoeue | KonrposbHas pa6ora
CBOMCTBA M CBOMICTBA «CTpoeHue U CBOMCTBA
OpraHnYecKnx OpraHNYecKHX BellecTB | OpraHu4YecKHX BelecTB»
BellecTB

4.1 |OK01 |Knaccudukaiys, Krnaccuduimposatb 1. 3ajaHusl Ha CoOCTaBIeHHe
CTpOeHue 1 OpraHWvecKye BelllecTBa | Ha3BaHMM OpraHUYecKuX
HOMeHK/IaTypa B COOTBETCTBUM C UX coeZIMHEeHU 10 TPUBUATBHOU
OpraHuyYecKHX BellleCTB | CTpOeHHeM VI MeXXJYHapOJHOU
CUCTeMaTUYeCcKOu
HOMeEHK/IaType.
2. 3ajjaHus Ha COCTaBJ/IeHUe
TIOJIHBIX Y COKpPAlL|eHHbIX
CTPYKTYPHBIX (hopMy1
OpraHuuYecKuX BelllecTB
OTZe/IbHBIX KJ/IaCCOB.
3. 3ajauu Ha orpe/ejieHye
nipocrefinieid GopMyJibl
OpraHUYeCcKON MOJIEKYJIbI,
VICXOZS U3 3JIeMEHTHOI'O COCTaBa
(8 %)
4.2 | OK01 CBoiicTBa OpraHMuecKux | ¥ cTaHaB/IMBaTh 1. 3aziaHuist Ha COCTaB/IeHHEe
OK 02 |coemvHeHM_ 3aBUCHUMOCTb (PU3UKO- yPaBHeHHI XUMUUYECKHX peakLii
OK 04 XUMHUUYECKUX CBONCTB C y4aCTHUeM OpPraHUYeCcKuX

OpraHUYeCcKHX BelecTB
OT CTPOEHUS MOJIEKY T

BellleCTB Ha OCHOBAHUHU UX
COCTaBa U CTPOEHUSI.

2. 3a7iaHKs Ha COCTaB/IeHHe
ypPaBHEeHHN XUMUUECKHUX
peakLyii, WITHOCTPUPYIOLIUX
XUMUUeCKUe CBONCTBA C yUeTOM
MeXaHHU3MOB MPOTeKaHUsI
JlaHHBIX peakLi U
FeHeTHUYeCKOM CBS3U
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Tunbl 01jeHOUHBIX

Ne | OK/IIK | Moayan/Pa3pgen/Tema | Pe3yabtat 00ydyeHus .
MeponpHuATHH
OpraHMYecKUX BelleCTB Pa3HbIX
KJIaCCOB.
3. PacueTHble 3a/1auu 110
yPaBHEHUSIM peakLui C
y4acThieM OpraHuyeCcKux
Bell[eCTB.
4. JlaboparopHas paboTa
“IIpeBpallieH1ss OpraHuueCcKux
BeLL[eCTB MPU HarpeBaHun"
4.3 | OK01 N pentuduvkaiys Nccnenosathb 1.TIpakTUKO-OpUEHTHPOBAHHbIE
OK 02 OpraHUuYeCcKHX BellleCTB, | KAUeCTBeHHbIEe peakliii | 3a/jlaHus 10 COCTABJIEHUIO
OK 04 WX 3HAUeHue U OpraHUYeCKUX XUMHUYECKHX peakiuii C
npuMeHeHue B OBITOBOM | COeJUHEHWI OTAEbHBIX | Y4aCTHeM OpraHuYeCcKuX
Y TIPOU3BOZCTBEHHOMN KJIaCCOB BelLleCTB, B T.Y. UCMOJIb3YEeMbIX
JleATeJIbHOCTU YesioBeKa JUT X UIEHTUUKAIY B ObITY U
MPOMBILLIJIEHHOCTH.
2.JIabopartopHasi paboTa:
“UpeHTU(UKALIMSA OPraHuUeCcKUx
COoeIMHeHUM OT/eMbHBIX
KJ/1acCcoB”
5 Pa3pen 5. XapakrTepHu3oBaThb
KuHeTHueckue u BJ/IMSIHUE Pa3/IHYHbIX
TepMoJAMHaMHU4eckue | (p)akTOpoB Ha
3aKOHOMEpPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKaHUA XHMHUYECKHUX peaKIuil
XHUMHYECKUX PeaKkiuu
5 |OKO01 CKOpOCTb XMMUUYeCKUX | XapakTepu3oBaThb [IpakThKO-OpreHTUPOBaHHbIe
OK 02 peakuyii. XMMUUeCKoe | BJMSIHHAE KOHLIeHTpalMd | TeOpeThuYecKUe 3aZlaHus Ha
paBHOBecHe pearvpymolLux BelllecTB | aHanu3 (PaKTOpOB, BAUSIIOIIMX Ha
Y TeMIlepaTypbl Ha v3MeHeHHe CKOpPOCTU
CKOPOCTb XUMHUYECKUX XUMHUYECKOW peakLUH.
peaxkLuu [IpakThKO-OpHeHTUPOBaHHbIe
XapakTepy3oBaTh 3a/laHys Ha [pYMeHeHue
BJ/IUSIHUE W3MEHeHUs nipuHuuna Jle-Ilartense as
KOHLIeHTpaL[y BellleCTB, | HaXO’K[eHWsl HallpaBJIeHus]
peaxkLiu cpejbl U CMellleHUs] PaBHOBeCHsI
TeMIlepaTypbl Ha XUMUUECKOM peakliiy Y aHa/lu3
CMellleHre XUMUUYEeCKOro | (pakTOpOB, BIMSIIOLLMX Ha
paBHOBeCHs CMelleHrne XUMUYeCKOro
paBHOBeCHsI
6 Paspen 6. UccnepoBaThb
PaCTBOpr MCTUHHbIE
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Tunbl 01jeHOUHBIX

Ne | OK/IIK | Moayan/Pa3pgen/Tema | Pe3yabtat 00ydyeHus .
MeponpusiTHH
pacTBOpbLI C
3aAdHHbIMM
XapaKTepucTukam
n
6.1 | OK 01 [Tonsitne o pacTBopax PaznnuaTh WCTUHHBIE 1. 3azaum Ha TIPUTOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
2. [IpaKTHKO-OpUEeHTHPOBaHHbIE
pacueTHbIe 3aJjaHUs Ha
JIMCTIePCHBIE CUCTEMBI,
UCTIO/Tb3yeMble B ObITOBOW U
TIPOU3BO/ICTBEHHOM
JlesiTe/IbHOCTU uesioBeKa
6.2 | OK01 |UccnenoBanue cBoiictB | McciemoBath (hU3MKO- JlabopaTopHasi paboTa
OK 04 |pacTBOpOB XUMHUUeCKHe CBOMCTBA “IIpuroroBneHue pacTBOpOB”
WCTUHHBIX PaCTBOPOB
IT | ITpodeccuoHa/IbLHO-OPHEHTUPOBAHHOE Co/lep)KaHue (Coiep)KaHue MPUKJIAaJHOT0 MOy Is1)
7 Pa3pen 7. OuneHuBaTh 3ammTa Keiica (c yueroM
Xumus B ObITY U MOC/Ie/ICTBUSA OBITOBOM | Oyaymiel mpodeccHoOHATBHOU
NMPOU3BO/[CTBEHHOM U MIPOU3BO/ICTBEHHOM AeATeTbHOCTH)
AeATe/IbHOCTH AeATe/IbHOCTH
yesI0BeKa ye/I0BeKa C MO3UI[HI
IKO/IOTHYeCKOH
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
[IK 1.2

Xumus B ObITY U
TIPOM3BO/ICTBEHHOM
JlesTe/IbHOCTU YesloBeKa

OreHMBaTh MOCAEACTBUS
OBLITOBOI U
TIPOM3BO/[CTBEHHOM
JleATe/;IbHOCTH Ye/IoBeKa
C TIO3ULINI
9KOJIOTUUECKOM
0e301acHOCTH

Keiic (c yuetom Oyayieit
ripoeccrHoOHaTLHOM
JlesITe/TbHOCTH)
Bo3MosKHbIe TeMbl KeliCOB:
1. [ToTeryienue KivMara u
BLICBOOOXK/IeHHEe ra30BbIX
TU/IPaToOB CO /JHA OKeaHa.
2. byayiue matepuasbl Jis
aBua-, MallluHO- U
prOOPOCTPOEHMS.

3. HoBble MaTepuansl AJis
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBe
pacTUTe/bHbIX MpernapaToB
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