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ApanitupoBaHHast paboyast mporpamMmMa yue6Hou aucuurvael CI.01 Vicropust Poccun
pa3paboTaHa Ha ocHOBe de/iepaslbHOTO rOCy/1apCTBEHHOT0 00pa30BaTe/IbHOTO CTaHjapTa
(manee - ®I"'OC) no nporpaMMam MOATOTOBKU CITELIMA/IMCTOB CPeIHero 3BeHa /1l
crietanbHOCTH 29.02.10 KoHCTpyrpoBaHue, MOZieTMPOBaHKEe U TEXHOJIOTUSI U3TOTOBJIEHUS
W37le/TUi JIETKOUM NIPOMBILIIEHHOCTH, YUUTBIBasi 0c0OeHHOCTH cTyeHToB ¢ OB3.

ApanitupoBaHHass pabodass mporpaMMma y4eOHOM AMCLMIUIMHBI pa3paboTaHa B
COOTBETCTBUM C MUCbMOM MwuHoOpHayKu P® ot 03.18.2014 r. Ne 06-281 «TpeboBaHusi K
opraHu3anuu  00pa3oBaTe/JIbLHOTO TMporecca [yl O0y4YeHWs UWHBAIWJOB U JIML C
OrpaHUYeHHBIMH BO3MOKHOCTSIMM  3/I0POBbsSi B TIpO(peCCHOHANBbHBIX 00pa3oBaTebHbIX
OpraHM3alysixX, B TOM YHCJie OCHAIL[eHHOCTH 00pa30BaTebHOrO MPOLIeCCa»; MeTOANYeCKUMHU
peKoMeHJal[UsiIMM  TI0 pa3paboTKe ¥ peayu3aliid aZJarTUPOBaHHBIX 00pa30BaTe/IbHBIX
nporpamMMm  cpefjHero Tpo)eCcCHOHANbHOTO 00pa30BaHUSI  YTBEP)KIEHHBIX UPEKTOPOM
[HenapraMeHTa roCyJapCTBEeHHOM TMOJUTUKU B cdepe TOATOTOBKU paboumnx Kazpos u JHO
Hayku Poccun ot 20 arnpess 2015 r. Ne 06-830.

Cocrasuresib: JKamcapanosa C.H., npenozgaBaresnb
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1 OBIINASI XAPAKTEPUCTHUKA PABOYEN IIPOI'PAMMBI
OBHIEOBPA3OBATE/IbHOU JNCLHUIIVIMHBI OY .09 XUMUSA

1.1. MecTo fUMCHMIUIMHBI B CTPYKType OCHOBHOHM NpPo(eccHOHaIbHOU
o0pa3oBaTe/IbHOM MPOrpaMMBbI:

Obijeobpa3oparenbHasi  aucimivimHa OY/1.09 Xumus — sBrisieTcs
o0si3aTebHOM  4YacTbio  0OljeoOpa3oBaTe/bHOTO  LMK/AA — 0Opa3oBaTebHOM
rnporpamMmmMbl B cootBerctBUM ¢  PI'OC 1o crepuansHocTy  29.02.10
KoHcTpyrpoBaHue, MoZie/IMpOBaHKe U TeXHOJIOTHS U3TOTOBJIEHUS U3Je/TUM JIeTKOU
TPOMBILLIEHHOCTHU. e v nyiaHupyeMsblie pe3y/ibTaTbl 0CBOEHHUS JUCLIUIIIUHBI

1.1.1. Iesiv ¥ 3afa4YH AUCLUTIMHBI

dopMHpOBaHKE Yy CTY[IEHTOB O XMMHYECKOW COCTaBJ/ISIFOLLEN eCcTeCTBeHHO-
HayyHOM KapTHMHbI MHMpa KaK OCHOBbI MPUHSITHS pelleHWd B >XU3HEHHBbIX U
TPOU3BO/ICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO TIOBe/IeHUs B TIPUPO/IHOU Cpe/ie.

3a/iaur JUCLIUTIVHBL:

1)  chopmupoBarth MOHUMaHHe 3aKOHOMEPHOCTeU MpPOTeKaHUs
XUMHUECKHUX TPOL[eCCOB U SIBJIEHUM B OKPYKarolller cpejie, 11eJIOCTHOW Hay4yHOU
KapTUHbI MUPA, B3aWMOCBSI3U U B3aMM03aBUCHMOCTU eCTECTBEHHbIX HayK;

2)  pa3BUTb yMEHUsI COCTaB/AATb (OPMyJ/bl HEOpraHWYeCKUx W
OpraHUYeCKHX Bell[eCTB, YPaBHEHUs] XUMUUECKUX peakiyii, 0ObSICHATb UX CMBICI,
VHTEPIIPeTUPOBATh Pe3y/IbTaThl XUMUUECKHX IKCITEPUMEHTOB;

3)  chopMUpOBaTh HaBBIKM TIPOBE/leHHs TPOCTEUIINX XUMUUYECKHUX
SKCTIepUMeHTabHbIX ~UCC/IefloBaHUM C  cobmrofieHreM TipaBui  6€30MacHOro
oOpaiiieHusi C Bell[eCTBaMH U JlabopaTOpHBIM 000pYZOBaHUEM;

4)  pa3BUTb YMEHWsS MCIOJb30BaTh MH(MOPMALMI0  XUMUYECKOro
XapakKTepa M3 pa3/IMYHbIX UCTOYHHKOB;

5) chopMUpoBaTb yMeHUs] TPOrHO3WMPOBAThb IOCAEACTBUS  CBOeM
JesiITeIbHOCTU YU XUMUUeCKUX TIPUPOJHBIX, OBITOBBIX UM TPOU3BO/CTBEHHBIX
TPOLIECCOB;

6) chopMUpoBaTh TOHWMaHHE 3HAUUMMOCTHM [OCTH)KEHMM XUMHUecKoi
HayKM U TeXHOJIOTU [/Is1 pa3BUTUS COLIMA/IbHOM U MPOU3BO/ICTBEHHOU cep.

1.1.2. IInanupyemble pe3y/JbTaThl OCBOEHHs 00mIeo0pa3oBaTe/ILHOM
AUCUIIIMHBI B cOOTBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OcBoeHre cojiep)kaHusi 001Ie0bpa3oBaTeNIbHON  JUCIUTUIMHBI  XUMHUS
obecmieurBaeT AOCTKeHWe 00YUYarOIIUMUCS CIeIyIOIINX Pe3y/IbTaTOB:

1) TUYHOCTHBIX, BK/TFOUAIOIIHX:

- OCO3HaHue 00yuaromuMucs POCCHKCKOU IPaKJaHCKOU
WJIEHTUYHOCTH;

- TOTOBHOCTb K CamMOpa3BUTHIO, CaMOCTOSITeJIbHOCTH 1%}
CamMooMnpe/e/eHuIO;

- Ha/lMuHe MOTHBALMU K 00yUeHHI0 ¥ IMUHOCTHOMY Pa3BUTHIO;
- 1je/ieHaripaB/ieHHOe pa3BUTHe BHYTPeHHEeW TMO3ULIUM JUYHOCTH Ha



OCHOBe [IyXOBHO-HDABCTBEHHBIX L[eHHOCTeM HapoAoB Poccuiickont dPepepauyy,
VCTOPUYECKUX U Hal[MOHA/TbHO-KY/IbTYPHBIX TPaJulMi, (JOPMHUPDOBaHUE CHUCTEMbI
3HAUMMbIX 1LeHHOCTHO-CMBIC/IOBBIX yCTaHOBOK, AHTUKOPPYIIL[MOHHOTO
MHUDOBO33p€eHHs, TIPABOCO3HAHUS, JKOJIOTUUECKOW Ky/JbTYpbl, CIIOCOOHOCTU
CTaBUTb 1[e/TU U CTPOUTH >KU3HEHHbIEe T1/1aHbI;

2) MeTaripe/IMeTHbIX, BK/TFOUAIOII[HX:

- OCBOEHHble  OOyUarol[UMHUCS ~ MeXXIIpeJMeTHble  TIOHATUS U
yHUBepcarbHble  yueOHble  JelicTBUs  (pery/isiTUBHble,  TI03HaBaTeJ/bHEIE,
KOMMYHUKAaTUBHbIE);

- CIIOCOOHOCTh WX WCIIO/b30BaHUsI B T03HABATeHbHOW W COIMA/ILHOM
TIPaKTHKe, TOTOBHOCTb K CaMOCTOSITE€/IbHOMY TJIAHUPOBAaHWIO U OCYIIeCTB/IEHUIO
yueOHOM  fesSTe/IbHOCTH,  OpraHu3aluM  y4yeOHOrO  COTpPyJHUYECTBA  C
reflaroriyecCKuMu pabOTHUKAaMU W CBEPCTHHMKAMM, K YYacTHIO B TIOCTPOEHUU
VHIWBH/ya/bHOM 00pa3oBaTe/ibHOM TPaeKTOpHHY;

- oBJ/laZieHe HaBbIKaMU yuyeOHO-UCC/IeloBaTeNbCKOW, TPOEKTHOU U
COL[MA/IbHOM J1eITe/IbHOCTH;

3) peMeTHBIX, BK/IOUAIOIIMX: OCBOEHHE OOyuarol[UMHUCI B  XOfe
H3ydeHust yueOHOro mpeZiMeTa HayUHbIX 3HaHWM, YMEHUN U CTIOCOOOB JeMCTBUM,
crieriupUUeCKUX /IS COOTBETCTBYIOIIEi TTpeIMeTHOM 006/1aCTH.

Ocoboe 3HaueHWe JUCLIATIIMHA UMeeT NPy (POPMUPOBAHUY U Pa3BUTHU
OK.01, OK 02, OK 04, OK 07 n TIK 1.1, TTIK 2.3.



Koa u HaumeHOBaHMe
(opMupyemMbIX KOMIIeTeHIUAM

IInanupyemsble pe3y/ibTaTbl 0CBOEHUA AVCIUILINHBI

O6mue (1MuHOCTHBIE, MeTanpegMeTHbIe (YY)

JucnuninHapHble (IpegMeTHbIe)

OK 01. BoibupaTs criocobbt
peleHus 3aJau
ripocecCcroHaTBLHOM
JieATeIbHOCTA TIPUMEHUTETBHO
K Pa3/IMYHbIM KOHTEKCTaM

B yacTu TPy/A0BOr0 BOCIIMTAHHUSA:

- TOTOBHOCTb K TpPYAY, OCO3HaHWEe LIeHHOCTH
MacTepCTBa, TPY/0/t00ue;

- TOTOBHOCTb K  aKTUBHOM  [JIeSITeJTbHOCTH
TeXHOJIOTUUeCKOM U COLMa/JbHOM HarpaBJIeHHOCTH,

CMOCOOHOCTh ~ WHMIIMUPOBATh,  IUIAHMPOBaThb U

CaMOCTOSITE/TEHO BBITTO/IHSTh TAKYHO /1€ATe/IbHOCTD;

- HUHTepec K Pa3/IMYHbIM cdhepam
npodeCCUOHAIBHOM JIeATeTbHOCTH,

OBnagenue YHUBepPCa/TbHBIMH y4eOHBIMH

M03HaBaTe/IbHBIMH /IeHCTBUSAMU:

a) 6azoeble no2uyeckue oeticmaus:

- CaMOCTOAITE/TbHO (bopMyTUpOBaTh "
aKTya/IM3upOBaTh

npobieMy, pacCMaTpHBAaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYIECTBEHHbI TMPHU3HAK WU
OCHOBaHHUSI [/If CpaBHEeHWs, KjacCUPUKALUKU U
0000111eHMS;

- OTIpe/ieNIiTh L€ JIeATebHOCTH,
TlapaMeTpbl U KPUTEPHUU UX JOCTHXKEHUS;

- BBISIBJIITh 3aKOHOMEPHOCTH WM MPOTHBOPEUUS B
paccMaTpUBAEMBbIX SIBJIEHUSX;

- BHOCUTb  KODPEKTHBbI B  JIeATEJIbHOCTD,
OlL[EHWBAaTb  COOTBETCTBHE  pE3y/IbTAaTOB  LIeJisiM,
OLIeHUBATh PUCKH TOC/Ie/ICTBUN /1€SITe/TbHOCTH;

3a/laBaTh

- B/afleTb CUCTEMOW XWMWUUECKHWX 3HaHWM, KOTopas
BK/IFOYAeT:  OCHOBOIMNOJIAraroljyde  TOHATHS  (XMMHUUeCKUM
3JIEeMEHT, aToM, 3J/IeKTpoHHass o06osouka aTtoma, S-, p-, d-
3/IEKTPOHHBIE OPOUTAI aTOMOB, MOH, MOJIEKY/Ia, BaJIEHTHOCTb,
3/1eKTPOOTPULIATE/IbHOCTb, CTelNeHb OKHUCIeHUsl, XHMUUecKasi
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHbIA 00beM, yrepoHbIi
cKesieT, (yHKLHOHa/bHasi Tpynna, pajukaa, U30Mepus,
M30Mepbl, TOMOJIOTUYECKUI Psifi, TOMOJIOTH, YTJIeBOJOPO/bI,
KUC/IOPOJI- U a30TCoZiepyKalliie COoequHeHUs, OMOIoruuecKu
aKTHBHBIE BelljecTBa (YIJIeBO/bl, >KUPbI, OeKH), MOHOMep,
No/iMep,  CTPYKTYpHOe  3BE€HO,  BBbICOKOMOJIEKYJISIpPHbIE
COoeJMHEeHUs], KPUCTa/lZIMuecKasi pelleTka, TUIbl XUMHUUYECKUX
peakiuii  (OKUC/IMTe/TbHO-BOCCTAHOBUTE/IbHbIE,  3K30- U
SH/IOTEPMUYECKHe, Ppeaklid WOHHOTO O0OMeHa), PpacTBOp,
371eKTPOJIUTHI, He3/1eKTPOJIUTHI, 3/71eKTPOJIUTHYEeCKast
JUCCOLMAIUsi, OKWUC/IUTe/lb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUUYECKOW peaklid, XUMHYeCKOoe paBHOBeCUe), TeOpUd U
3aKOHbI (Teopusi XUMHUECKOTO CTPOeHMs OpraHh4yecKux
BelijectB  A.M. bBytiepoBa, Teopus 37€KTPOJUTHUECKOMN
Jycconuanuu, nepuoauueckuit 3akon [1.1. MeHzieneeBa, 3aK0OH
COXpaHeHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUU SI3bIK
XUMUM, (AKTOJIOTHUeCKUe CBe/leHHsi O CBOWMCTBaX, COCTaBe,
MOJlyueHUd W 0e30MacHOM  UCIIOb30BAaHUM  Ba)KHEMIITHX
HEOPraHWUeCKUX W OpraHWuecKuX BellecTB B ObITy U
TpaKTUUYeCKOM JiesiTeTbHOCTU Ue/lIoBeKa;

- yMeTb  BbISB/ISAITb  XapaKTepHble
B3aUMOCBSI3b

NpU3HaKU U

- Pa3BHUBATb KpeaTuBHOe MBbIIJIeHne

pellieHUH >KU3HEeHHBIX 1Tpo0b/iemM

npu

N3yUYE€HHbIX HOHHTHﬁ, MMPpUMEHATHL COOTBETCTBYIOLHE
IMOHATHA IMMPHU OIMMCaHWKU CTPOEHUS U CBOMCTB
HeOpraHn4eCkKux 1




6) 6azoeble uccnedosamenbckue delicmausi:

- BJIA/IETh HaBbIKaMU yueGHO-
WCC/Ie[I0BAaTe/IbCKOM U TIPOEKTHOM  J1eTe/IbHOCTH,
HaBbIKaMH pa3pelleHus rnpobsiem;

- BBISIBJIATh  TIPUUMHHO-CJIEICTBEHHbIE CBSI3U U
aKTya/M3UpoBaTh 3ajauy, BbIIBUraTb THUIIOTE3y ee
pellieHysi, HaXO/IUTh apTyMEHTHI [/Isl [JoKa3aTebCTBa
CBOMX YTBep)KJeHWH, 3a7aBaThb T[apaMeTpbl U
KPUTEPHHU PelleHMS;

- aHA/TU3UPOBATh TOJyUeHHbIE B XOZle PelleHus
3a/laud  pe3y/bTaThl, KPUTHYECKHA OLIEHUBaTh WX
JIOCTOBEPHOCTb,

TIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

- yMeTb TePEeHOCHUTh 3HaHWs B TO3HABaTe/bHYIO
Y TIPAaKTHUUECKYH0 00/1aCTy XKU3HeJesITeTbHOCTH;

- yMeTb WHTErpUpOBaTh 3HAHUA W3 Pa3HbIX
TIpeIMeTHBIX 001acTel;

- BbIABUI'dTb HOBEI€ nuaeu, rnpea/jiaraTb
OpPHWI'MHAJ/IbHBIE MMOAX0AbI M PEIIeHNI;
- CIIOCOOHOCTh ux HCI10/Ib30BdHHUA B

T03HaBaTe/IbHOW U COI[MaTbHOU MpaKTUKe

OpraHUueCcKHX BellleCTB U UX IpeBpallieHUi; BbISB/ISATh
B3aMMOCBSI3b XUMHUUECKHX 3HaHUH C TIOHATUSIMU U
Trpe/iCTaB/AeHUsIMU [IPYTUX eCTeCTBeHHOHAYUHBIX TIPe/]MEeTOB;

- yMeTb WCII0/Ib30BaTb HAUMEHOBAHUS XUMHUUECKUX
COeJUHEHUM MeXIYHapOJHOrO0 COl03a TeOpeTUUecKou U
MPUK/IATHOM XUMHUM W TpUBHA/bHble Ha3BaHUS Ba)KHEMILHX
BeLL[eCTB (aTUneH, aLleTUsIeH, TJIML{ePUH, (eHo,
dbopmManbaerusi, yKCycHasi KWCJIOTa, T/IMLWH, YyrapHbIi ras,
YIJEeKWC/bIA a3, aMMHakK, raileHas W3BeCcTb, HeraileHas
W3BeCTb, MUTbeBasi COJla U JIPYTUX), COCTaB/ATb (POPMYJIBI
HEOpraHWUeCKWX W OpraHMYeCcKWX BeLeCcTB, ypaBHeHUs
XUMAYEeCKUX Ppeaki[uil, 0OBSICHATh WX CMBIC/; TOATBEP>KIATh

XapakTepHble XUMHUUeCKHe CBOMCTBA BeI|eCTB
COOTBETCTBYOLLMMH 3KCIIepUMEeHTaMH U 3alluCsIMU ypaBHEHUH
XUMHAYeCKUX peakLuii; - yMeTb yCTaHaB/IMBaTh
MIPUHA/JIE)KHOCTh M3yYeHHbIX HeopraHuuecKux "

OpraHMuecKHX BeIlecTB K OIpe/ie/leHHbIM KJjlaccaM M TpyIiaM
COeIMHeHWM, XapaKTepu30BaTb WX COCTaB U BaKHEUIINe
CBOMCTBa;  OMpejiensiTb  BUAbl  XUMHUECKHUX  CBsI3el
(KkoBasleHTHasi, WOHHAas, MeTa/ulMyecKas, BOJOpOJHasi), THIIbI
KPUCTa//IMYECKUX PELIeTOK BeLeCTB; KIacCU(PULIMPOBAThH
XUMHYeCKHe peaklivy;

- copMupoBaTh TIpeACTaB/eHUs: O MaTepuaJbHOM
eZIMHCTBe MMpa, 3aKOHOMEPHOCTAX M [03HAaBaeMOCTU SIBJIEHUH
MpUpoAbl; O MecTe M 3HayeHWM XUMUM B  CHUCTeMe
eCTeCTBEHHbIX HayK U ee po/iud B obecrieueHUM YCTOHUKMBOTO
pa3BUTHS YesIOBEUeCTBa: B PelIeHUH TPo0JieM KO0I0TUYeCKOH,
JHEPreTUYecKOoW W TIMIIEeBOM 0e30MacHOCTH, B Ppa3BUTHU
Me/IMLMHbI, CO3/laHUM HOBBIX MaTepuasioB, HOBbIX UCTOYHHUKOB

3Hepruy, B obecrieueHUU paLMOHATBHOTO
MIPUPO/OII0/Ib30BaHNsl, B (POPMHUPOBAaHMM MHUPOBO33DEHHUSI U
o0mel  Ky/JbTyphl 4YejiOBeKa, a TakXKe 3IKOJOTMYeCKU

000CHOBAaHHOTO OTHOILIEHUSI K CBOEMY 3/]0POBBIO U MTPUPOJHON

cpefie;

- B/IaJIeTh CUCTEMOW XHWMHWYECKMX 3HAaHWUM, KOTOpas
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BK/IFOUAeT: OCHOBOTIOJIAralolye TOHSATHS (ZOTIOTHUTETBHO K
cucTeMe TMOHATUN 0a30BOr0 YPOBHSI) — W30TOIIbI, OCHOBHOE U
BO30y)X/IeHHOe COCTOsIHMe aToMa, Tubpuau3alus aTOMHBIX
opbOuTaneli, XUMHUYeCKass CBs3b, MOJIIpPHAsl KOHI[€HTpaIys,
CTPYKTypHasi dbopmyna, W30MeTpUs (cTpykTypHas,
reoMeTpuueckasi (LIMC-TPAHC-U30METpPUsI), THIbl XUMHUECKUX
peakiuii (roMo ¥ reTeporeHHbIe, 0OpaTHMble U HeoOpaTUMBIE),
PacTBOPLI (MCcTUHHBIE, JTUCTIEPCHBIE CHCTEMBI),
KPUCTa/UIOTHAPAThI, CTeNeHb JUCCOIMALIAHN,  3JIeKTPOJI3,
KDEKUHT, pe(OpMHUHT); TEOPUM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33peHYecKre 3HaHWs. Jlexkalue B OCHOBe TTOHHUMAaHHSI
MPUUMHHOCTY W CUCTEMHOCTH  XUMHUECKUX  SIBJIEHUH,
COBpeMeHHbIe TIpeJCTaB/eHuss O CTPOeHWM BellecTBa Ha
aTOMHOM, MOJIEKY/ISIDHOM U  HAJMOJIEKY/JIIPHOM YPOBHSX;
TpeJCTaB/ieHNss O MeXaHW3Max XUMHWUeCKHMX peakLuH,
TEPMOJUHAMMUECKUX W KUHETUYECKMX 3aKOHOMEPHOCTSIX HX
MpOTeKaHWs, O XWUMHUECKOM DaBHOBECHU, [IUCTIEPCHBIX
cucTemax, (hakTosoruueckue CBefieHUs O CBOMCTBAx, COCTaBe,
nojsiyueHMA U 0e30MacCHOM  HCTONB30BAHWK  BayKHEHIINX
HEOPraHWYeCKUX W OpraHUYeCKHUX BeIIecTB B ObITY M
MPAKTUYEeCKOW [IeATe/IbHOCTH UejioBeKa, OOIUX HayuyHbIX
MPUHIUIIAX XUMHUUECKOro Tpou3BojAcTBa ( Ha TpUMepe
MPOM3BO/ICTBA  CEpHOM  KUC/IOThl, AaMMUaKa, MeTaHOJIa,
repepaboOTKK HeTH;

- yMeTb TPOBOJUTH PacyeThl MO0 XUMHUECKUM GdopMyaaM U
ypaBHEHUSIM XUMHWYeCKMX peakluil C UCI0/b30BaHUeM
¢busnyeckux BesiMuMH (Maccel, 0oOBeMa ra3oB, KOJIMYECTBa
BellleCTBa), XapaKTepU3YIOIIUX BelleCcTBa C KOJIMUYeCTBeHHOU
CTOPOHBI: pacueThl TI0 HAaXOXAEHUI0 XUMHUYeCKOH (HopMyJibl
BelllecTBa; pacueTbl Macchl (0OBeMa, KOiMyecTBa BellleCTBa)
MIPOZIYKTa PeakldH, eC/IM OJHO W3 MCXOJHBIX BEIeCTB ZaHO B
BU/le pacTBOpa C  OMpefleJleHHOM  MacCoOBOM  foJiel
PACTBOPEHHOTO Bel[eCTBa WX [J]laHO B U30bITKe (HUMeer
MpUMeCH); pacyeTbl MacCOBOW WM OObeMHOW [0/ BBIXOJA
MPOJIyKTa peaki[uu; pacueTbl TeIioBOro 3ddekTa peakijui,
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00beMHBIX OTHOIIEHHIA Ta30B;

- yMeTb  BBISB/ATD ~ XapakTepHble  TPU3HAaKU U
B3aUMOCBS3b W3y4YeHHbIX TIOHSTHM, MIPUMEHSITh
COOTBETCTBYIOLL[ME TIOHATUSl TPU OMNHWCAHUM CTPOEHUSl U
CBOMCTB HEOPraHWYeCKUX M OpraHMYecKUX BelecTB U MX
TpeBpallleH!; BbISB/IATh B3aMMOCBSI3b XMMUUYECKUX 3HAHUU C
TIOHSAITUSIMU M TIPe/ICTaBJIEHUSIMU [IPYTUX TIPeJMETOB [ijisi Oosee
OCO3HAHHOTO  TIOHMMaHWsg U OOBSICHEHWs  CYLJHOCTH
MaTepyasbHOIO €JWUHCTBA MMpa; HCII0/Ib30BaTh CHUCTEMHbIe
XUMUUeCKHe 3HaHUs [Jisi OOBSCHEHWS U TPOTHO3MPOBaHUS
SIBJIEHUM, UMEIOLLMX eCTeCTBeHHOHAaYYHYO ITPUPOAY;

- yMeTb MWCII0/Ib30BaThb HAUMEHOBAHUS XUMHUECKUX
COeIMHEeHUM MEXAYHapOJHOTO CO3a TeOpeTHYecKou |
MPUK/IQJHOM XUMUM M TpUBHA/JbHble Ha3BaHWS BeIECTB,
OTHOCSALIMXCS K W3YYeHHbIM KjaccaM OpraHMuYeckux U
HEOpraHUuYeCcKWX COeJVMHEeHWH; MCI0/b30BaTh XUMUYECKYIO
CUMBOJIMKY [JI1 COCTaB/eHUs (opMys HeOpraHWMYecKux
BELL|eCTB, MOJIEKY/SIPHbIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpaILleHHbIX U CKeJIeTHbIX) (POpMyJ1 OpraHMuecKuX BellecTB;
COCTaBJISITb yPaBHEHUSI XMMUUECKUX PeakLMi U pacKpbIBaTh UX
CYLIHOCTb: OKHUC/IUTE/TbHOBOCCTAHOBUTE/IbHBIX ~ peakLiuii
MOCPe/ICTBOM ~ COCTaB/IeHHsl 37IeKTPOHHOro 0OajiaHca 3THX
peakiuii; peakliii MOHHOTO OOMeHa ITyTeM COCTaBJIEHUS WX
MOJIHBIX W COKpAILleHHbIX HOHHBIX YpaBHEHWM; peakLUi
TUAPOJIM3a, peakluii KOMILIeKCcooOpa3oBaHMs (Ha TipuMepe
TM/IDOKCOKOMJ/IEKCOB LIMHKA W aJIOMWHUS); TOATBEP)KIATh
XapaKTepHble =XUMHYecKHe CBOWCTBA Bel|eCTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTaMU U 3alUCSIMU ypaBHEeHUH
XUMHUYECKUX PeakLvi;

- yMeTb  K/IacCU(ULMPOBAaTb  HeOpraHWvyeckue WU
OpraHMuecKde  BellleCcTBA M XUMUYeCKMe  peakLuH,
CaMOCTOSATE/IbHO BBIOMpATh OCHOBaHUS M KPUTEPUH [ifIs
KJaCCUPUKALMM  W3yYaeMbIX  XUMHUYECKUX  OOBEKTOB;
XapaKTepu30BaThb COCTaB W BaKHeHIIMe CBOMCTBA BeIeCTB,
MpUHAZJIeKaluX K OIpeJe/ieHHbIM KjaccamM Y TyInam
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coeJJuHeHW (TIPOCThIe BelllecTBa, OKCU/IbI, TUPOKCHU/IbI, COJIH,
yTJIeBOOPOAbI,  MPOCTble  3(QUpBI,  CIOUPTHI,  (HEHOJIbI,
abJeru/ibl, KeTOHbI, KADOOHOBBIE KHUCJIOTHI, CJI0XHbIe 3(UPHI,
JKUPBI, YT/IEBO/IbI, aMUHBI, aMUHOKHCJIOTBI, O€/KH); TTPUMEHSITh
3HaHMST O  COCTaBe W  CBOMCTBax  BellecTB  AJis
9KCITIepUMEHTa/IbHOM  TIPOBEPKM  TMIOTe3  OTHOCUTEIbHO
3aKOHOMEpHOCTel TpOoTeKaHWs XUMMYeCKHUX peakluid |
TPOTHO3UPOBAHKUsI BO3MOXKHOCTEH X OCYIeCTB/IeHUS;

- yMeTb TIOATBEP)KJaTh Ha KOHKDPETHBbIX IpHUMepax
XapakTep 3aBUCUMOCTH PeakLMOHHON CIIOCOOHOCTH
OpraHUYecKUX COeJJMHeHUHN OT KPaTHOCTH W THIa KOBa/leHTHOU
CBSI3M) B3aUMHOIO BJIMSIHMS aTOMOB U TpPYyIIl aTOMOB B
MOJIeKyJlaX; a TakKe 0T 0COOEHHOCTEH peau3aliy pa3TMuHbIX
MeXaHHU3MOB MPOTeKaHUs PeaKLuii;

- YMeTb XapaKTepu30BaTh 3JIEKTPOHHOE CTPOeHUe aTOMOB
(B OCHOBHOM ¥ BO30YKIEHHOM COCTOSSHUM) M HOHOB
XUMHYECKUX 5/IeMEeHTOB 1-4 TMepuofoB TepUOJUYeCKOU
cuctembl .M. MeHeneeBa U MX BajleHTHbIE BO3MOKHOCTH,
WCTIONB3Ysl TIOHSATHSI «S», «p», «d- 37eKTPOHHBIe» 00OUTaNMy,
JHepreTUUeckWe  ypOBHU;  OOBSICHUTH  3aKOHOMEPHOCTHU
M3MEeHEeHUsI CBOWCTB XMMUUYECKUX U 00pa3yeMbIX UMU
COeJJMHEHWI 110 lepro/iaM U TpyInam;

OK 02. Ucnosib30Bath
CcoBpeMeHHbIe Cpe/ICTBa TOUCKa,
aHa/M3a U UHTepIIpeTalu
vHbopMaLuu u
vHGbOpPMaLMOHHbIE TEXHOJIOTUH
[JJ1s1 BBITIOJTHEHUS 3aZiau
ripodecCMOHa/ILHOM
JesiTeIbHOCTU

B 00/1aCTH 1{eHHOCTH HAYYHOI'0 MTO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHUPOBO33peHMs,
COOTBETCTBYIOLL|ET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU W OOIL[eCTBEHHOM TMpAaKTUKH, OCHOBAHHOTO Ha
Jyanore Ky/abTyp, CIIOCOOCTBYIOIETO OCO3HaHHIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;

- COBepILEeHCTBOBaHUE 13bIKOBOM u
yuTaTebCKOU Ky/bTYpbl Kak cpefiCcTBa
B3aMMO/IeHCTBUSL MEX/Y JIFO[JbMHU Y TIO3HAHUSI MUDa; -
OCO3HaHMe  1|eHHOCTM HAyuyHOW  [ledATelbHOCTH,
TOTOBHOCTh OCYILIeCTB/ISATh MIPOEKTHYO u
VICC/Ie[J0BATe/IbCKYIO [1eITeIbHOCTh MHAWBUYalIbHO U
B TpYIIIIE;

- yMeTb I[UJIaHUPOBaTb W  BBINOMHATh  XMMHUYECKUI
5KCIIepUMeHT (TpeBpallieHus OpraHu4yecKuxX BeLecTB IIpH
HarpeBaHWH, MOJyuyeHWe STWIeHa YW U3ydYeHWe ero CBOMCTB,
KaueCTBeHHble peaklMyd Ha ajbJerufibl, Kpaxmas, YKCYyCHYIO
KUC/IOTY; ZAeHaTypalus Oe/KOB TIPW HarpeBaHWH, IIBETHBIE
peakiyyd 0e/IKOB; TPOBOAUTH peakMM HMOHHOTO OOMeHa,
onpeJiessiTb Cpefly BOAHBIX PaCTBOPOB, KAUECTBEHHbIE PeaKLIUU
Ha cynbdar-, KapboHaT- ¥ XJIOPUJAHUOHBI, Ha KaTHUOH
aMMOHHUSI; pellaTb SKCIIepUMeHTaslbHble 3a/lauyd [0 TeMam
"Metamnbl" ¥ "HeMeTasnnbl'") B COOTBETCTBUM C TpaBUIaMU
TeXHUKX 0e30MacHOCTH Tpu OOpaiieHur C BeljecTBaMH |

nabopaTopHbIM 000py/iOBaHUEM; TIPeJCTaB/sTh pe3yJ/bTaThbl
XUMUYECKOTO JKCTepuMeHTa B (opMe 3amucu  ypaBHEHUM
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OBjaieHue YHUBEPCA/TbHBIMH y4eOHbIMH
M03HaBaTe/IbHBIMH /|eiCTBUSAAMU:

B) pabora ¢ uHdbopMalmei:

- B/aJleTh HaBblKaMU TIOAy4YeHHs1 WH(OpMaLuM U3
WUCTOYHMKOB  DPa3HbIX  THUIOB,  CAMOCTOSITE/IHO
OCYLL[eCTB/ISITh TIOMCK, aHalW3, CUCTeMaTHU3allii0 U
WHTeprpeTalyio WHGOPMALMK Pa3/MUHBIX BHUIOB U
dbopM Tipe/icTaBIeHNS;

- CO3/laBaTh TEKCTHI B Pa3/IMUHBIX (hopMaTax C yueToM
Ha3HaueHUs: MHGOpPMAalMM U 1ie/ieBOd ayJUTOpHH,
BbIOMpass onTuManbHyto (opMy TIpeAcCTaBjieHus |
BU3ya/iu3aluM; -  OLIeHUWBaTb  [JOCTOBEPHOCTh,
JIETUTUMHOCTb ~ MH(GOpMAIi, €ee  COOTBETCTBHE
TIPaBOBBIM M MOPasbHO-3TUUeCKUM HOpMawM;

-  WCTOMb30BaTh CpeACTBA HWH(POPMALMOHHBIX U
KOMMYHUKAI[UOHHBIX ~ TEXHOJIOTMHA B  DeIIeHuH
KOTHUTHBHBIX, KOMMYHUKaTHUBHBIX U
OpraHM3al[MOHHBIX 33/la4 C COOJI0eHneM TpeOoBaHUH
JPrOHOMHUKH, TEeXHUKU 0e30MacHOCTH, THUrHeHbI,
pecypcochOepe>keHHsl, TIPaBOBbIX M 3THUYECKUX HOPM,
HOpM HH(MOPMAI[MOHHOH 6€30T1aCHOCTH;

- BaJeTb HaBbIKAMHU DACIO3HABAHMS U 3allUTHI
uHpopMary,  WHPOPMAIMOHHOW  0e30mMacHOCTU
JTMYHOCTH.

COOTBETCTBYIOILIMX peakluili U (OpMyaupoBaTh BBIBOJbI Ha
OCHOBE 3TUX Pe3yJ/IbTaTOB;

- yMeTb aHaIM3WpOBaThb XWMUUECKYH)  HH(OpMaLUIo,
Mo/yyaeMyr0 U3 pa3HbIX MCTOUHHMKOB (CpeACTB MaCCOBOM
vH(popMalyH, ceTb

WHuTepHeT u Apyrue);

- BJIa/leTb OCHOBHBIMH MeTO/IaMU Hay4YHOT'O 103HaHKsI BellleCTB
U XUMHUECKUX  siBJleHud  (HabO/rofieHue,  U3MepeHue,
9KCITIepUMEeHT, MO/Ie/TMpOBaHue);

- YMeTb TIPOBOZUTH pacyeTbl MO0 XUMUUeCKUM (opMyiaM U
yPaBHEHUSIM XUMUYECKMX peakluid C UCI0Ib30BaHUEM
¢bu3MUeCcKUx BeIMUMH, XapaKTepU3YIOIIMX  BelllecTBa C
KOJTMUeCTBEHHOM CTOPOHBI: MacChkl, 00beMa (HOpPMaJIbHbIE
yCIOBUSI) Tra30oB, KOIMYeCTBa BeIecTBa; MCI0JIb30BaTh
CHCTeMHble XMMWUeCKWe 3HaHUSl /i1 TPUHSTUS pellieHud B
KOHKDETHBIX  J>KM3HEHHbIX  CUTyalUsX, CBs3aHHBIX c
BellleCTBaMH U UX TIPUMeHeHHeM;

- yMeTb CaMOCTOSITe/IbHO TUIAHUPOBaTb U TMPOBOAUTH
XUMHUYECKUM SKCIepUMeHT (TOoyueHWe W H3yueHHe CBOMCTB
HeOpraHWueCcKWX W OpraHMYecKUX BelecTB, KaueCTBeHHbIe

peakLuu yT/1eBOI0POZIOB pas/IMYHbIX KJ1aCCOB v
KHUC/IOPOZCO/iepKalllUX ~ OpraHW4YeCcKUX BelecTB, pelleHue
5KCIIepUMeHTabHbIX 3a/a4 o pacrio3HaBaHUIO

HEOPraHWYeCKWX W OpPraHWYeCKUX BeIIeCTB) C COOJIO/ieHreM

npaBun  OesomacHoro obpalfeHWss C  BeljeCTBaMH U
nabopaTopHbIM  00opy/ioBaHWEM, (OPMY/MPOBaTh  ILIeJIH
WCCeJOBaHus, TpefoCTaBaATb B pas3lIM4yHOM  (opme

pe3y/abTaThl JKCIEepPUMeHTa, aHaJU3UPOBaTh U OLIEHUBATh WX
JIOCTOBEPHOCT;

- yMeTb  OCYIIeCTB/IATh  IeJIeHaTpaB/eHHbIA  TTOUCK
XUMHUYeCKOW MH(pOpMalUU B pa3/IMUHbIX UCTOYHMKAX (Hay4yHasi
u  yueOHOHayyHasi  JWTepaTypa, CpeACTBA  MacCOBOM
uHpopmaLuy, ceTb VIHTepHeT U Jpyrue), KPUTHUYECKU
aHA/TM3UPOBaTh XUMUYECKYH0 HMH(MOpMaIHo, TmepepabaThiBaTh
€e W WCIO0/hb30BaTh B COOTBETCTBUM C TIOCTAB/IEHHOW yueOHOM
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3a/iayen;

- BJIaJIeTh CHCTEMOW 3HAaHWW O METOJlax Hay4YHOro MO3HaHHs
SIB/IEHUM TIPUPO/IbI, UCTIO/b3YEMBIX B €CTeCTBEHHBbIX HayKax U
YMEHHUSIMU TIPUMEHATh 3T 3HAHUSI MPU SKCIIepPUMEHTaJTbHOM
WCC/IeIOBAaHUM  BeILeCTB U [Jii  OOBSICHEHUsT XUMHUeCKUX
SBJICHUM, MWMEILIUX MeCTO B TMpHPOJe MPaKTUUYeCKOMn
JlesiTeNIbHOCTH UesioBeKa U B NOBCEIHEBHOM JKH3HU;

OK 04. D¢ddexTrBHO
B3aMMO/IeliCTBOBaTh M paboTaTh
B KOJIJIEKTHBE U KOMaH/ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTA U CaMOOTIPe/eIeHHUIO;

- OBJIafieHHe HaBbIKaMH yueOHO-MCC/Ie[0BaTeIbCKOM,
TPOEKTHOM U COLIUA/IbHOM /IesiTe/IbHOCTH;

OBnajeHue yHHBepPCA/ILHBIMHU
KOMMYHHUKATUBHBIMH J1eHiCTBHUAMM:

0) coBMeCTHast IeATeTbHOCTD:

- TIOHMMaTb W  WCIIO/b30BaTh TMPEeUMYIIeCTBa
KOMAaH/THOW W UHVBH/yaTbHON paboThI;

- TIpUHMMATh IL[eJ]M COBMECTHOM JIesITe/IbHOCTH,
OpraHM30BbIBaTh U KOOPJWHUPOBAThH [IeHCTBUS TI0 ee
JIOCTHKEHUIO: COCTaBJIATh T/1aH JIeCTBUM,
pacrpeziesiiTb POM C y4eTOM MHEHUM y4aCTHHUKOB
o0Cy>XJaTh pe3y/bTaThl COBMECTHOM paboThI; -
KOOD/IMHUPOBAaTh U BBINOJHATh PabOTy B YC/IOBHSIX

peanbHOTO, BHUPTYaJbHOTO W KOMOWHHUDOBAaHHOTO
B3aUMO/IEUCTBUS;
- OCyLLecTBISTh  TMO3UTHBHOE  CTpaTeruueckoe

MOBe/leHHe B pa3/WUHbIX CUTYalUsX, TIPOSIBJISATh
TBOPUECTBO U BOOOpaykeHHe, ObITh MHULAATUBHLIM
OBajeHue YHUBePCa/IbHBIMHU PeryisiTUBHBIMU
eliCTBHAMU:

T') IpUHATHE Ce0s U IPYTUX JIIOZEeH:

- TIPUHMMAaTh MOTHBBI M apTYMeHThI [IPYTUX JHOei
TIPYU aHaIM3e pe3yabTaToB AesTeTbHOCTH;

- TIpU3HABATh CBOE TIPABO U TIPaBO [IPYTUX JIFOZEH Ha
OIIIMOKY;

- pa3BHBATh CIIOCOOHOCTH NMOHUMAaTh MHP C TIO3UIUU

- YMeTb TJIaHUPOBATh U BBIMOIHATE XUMUYECKUN SKCTIEPUMEHT
(MpeBpallleHUs OpraHWYecKUX BeLeCTB TMpPU HarpeBaHUH,
To/TyueHre 5TUieHa U U3yueHUe ero CBOMCTB, KaueCTBEHHbIe
peaklM Ha ajbJervujbl, Kpaxmasa, YKCYCHYK KHUCJIOTY;
JeHatypals Oe/JlKOB TIpU HarpeBaHWM, IBETHble peakIuu
0e/TKOB; TIPOBOAUTH peaklMd WOHHOTO OOMeHa, OIpe/eNsTh
cpelly BOJHBIX pPAacTBOPOB, KayeCTBEHHble peakLUU Ha
cynbdat-, KapboHaT- U XJIOPUAAHHUOHBI, Ha KaTHOH aMMOHHUSI;
peliaTh 3KCIepUMeHTa/bHble 3a/jaur 1o TeMaMm "'Metamuibl" U
"HemeTtannbl") B COOTBETCTBUM C TIpaBWIaMW TeXHUKHU
Oe3omacHocTr  Tipu  oOpaljeHMM € BeleCTBaMM U
nabopaTopHbIM 000pY/JOBaHWEM; TIPeZCTaB/sITb pe3yJsbTaThl
XUMMUECKOTO 3JKCrepuMeHTa B (opMe 3alvCy ypaBHEHUH
COOTBETCTBYIOIIMX peakluii U (OpMyJMpOBaTh BBIBOZBI Ha
OCHOBe 3TUX Pe3y/IbTaTOB;

- yMeTb CaMOCTOSITe/JIbHO I[UJIAHWPOBaTb W MPOBOJUTH
XUMHYECKUW SKCIepUMeHT (ToyuyeHrue M M3yuyeHue CBOMCTB
HeOpraHWyeCKMX M OpraHWYecKHWX BellecTB, KaueCTBeHHbIe

peakLumn yIJ1€BOZIOPO/IOB Pas3IMUHBIX KJ/IaCCOB u
KHUCJIOPOZICOZIePXKAllAX ~ OpraHMYecKUX BeLecTB, pelleHue
9KCITepUMEHTa/IbHbIX 3a/1au o pacrio3HaBaHUIO

HEOpraHWYeCKWX W OpraHWYeCcKHWX BeIecTB) C COOJI0/jeHreM

npaBun  Oe3omacHoro  oOpaieHWss € BeleCTBaMU |
naboparopHbiM  obopyoBaHueM,  (GOpPMYy/IHMPOBATh LU
WCC/Ie[[OBaHUs], TPeAOCTaBlsATh B  pa3auMuHoii  dopme

pe3y/abTaThl 3KCIIEPMMEHTAd, dHA/IM3UPOBATE KW OLIEHMBATH HX
AOCTOBEPHOCTD;
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JIPYTOT0 YesioBeKa;

OK 07. CopzeiicTBOBaTh
COXpaHEeHUI0 OKpY>Katolliei
cpefibl, pecypcocOepekeHuto,
TIPUMEHSITh 3HaHUs 00
W3MeHeHUH KIumara,
TIPUHLIATIBI 6ePeXKTUBOTO
MIPOM3BO/ICTBA, 3PHEKTUBHO
J1eliCTBOBATh B Upe3BbIUaliHbIX
CUTYaL[UsIX

B 00/1aCTH 3K0/I0THYECKOr0 BOCIIUTAHUA:

- c(OpMHUPOBAHHOCTh 5K0JIOTMUeCKOU
Ky/JbTypbl,  TOHUMaHWe  B/MUSHUS  COLUAJIbHO-
9KOHOMHYECKUX MPOLIeCCOB Ha COCTOSTHUE MPUPOHOU
W COLMa/JbHOW CpeZibl, OCO3HaHUe T100aJbHOro
XapakKTepa 3K0JI0THUeCKUX mpobiiem;

- IUIAHMPDOBAaHWE W OCYLIeCTB/IeHWEe [JeUCTBUM B
OKpyJKarollled Cpefle Ha OCHOBe 3HaHUS Liesien
YCTOMYMBOTO Pa3BUTHS Ue/I0BEUECTBa;

- aKTMBHOE HeNpUsTHe [1eWCTBUM, MPUHOCAILIUX Bpe[
OKpY>Karolller cpefie;

- yMeHue  IpPOTrHO3UPOBATh
9KOJIOTUUECKHEe  TOC/IefICTBUS
JleMCTBUM, MpeJ0TBPALLlaTh UX;

- paclivpeHHe OMbITa [eATeTbHOCTH 3KOJ0TMYeCKOU
HanpaB/IeHHOCTHY;

- OBJIafleHHe HaBblIKaMU yueOHO-MCC/ie[j0BaTeIbCKOM,
MPOEKTHOU U COLIMA/IbHOM J1eSITe/IbHOCTH;

Heb/1aronpusiTHbIE
TIpe/INPUHIUMAaeMbIX

- chopmupoBaTh  Tpe/CTaBAeHUs: O  XUMHYECKOU
COCTaBJISItOIell eCTeCTBeHHOHayYHOW KapTHHBI MHUpa, PO/
XUMUM B TI03HAHWU SIBJIEHWH TIPUPO/IbI, B (hOPMHPOBAHUU
MBIIJIEHUS] W KYJbTYPbl JIMUHOCTH, ee (YHKL[MOHATbHOU
IPaMOTHOCTH, HEeOOXOAUMOW /i1 pelleHUss TPAaKTUYeCKUX
3a7lau ¥ 9KOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHHSI K CBOEMY
310POBBIO Y TIPUPOJHOU CpeJe;

- yMeThb COO/I0/IaTh TIPaBH/Ia KOJIOTHUUYECKH 11e/Iec000pa3Horo
MoBefileHUsT B OBITY W TPY/JOBOW JeSTeTbHOCTH B IEJIAX
COXpaHEeHHsI CBOEro 3/10POBbsi W OKpY>Karollled TPUPOJHOM
cpe[ibl;

- YUUTBIBATh OMACHOCTh BO3/I€HCTBUSI Ha KMBble OPraHU3MbI
orpeZie/ieHHbIX ~ BeIeCTB, TIOHMMas CMBICJI — TIOKa3aTesis
Tripefie/IbHOM JJOMYCTUMOM KOHLIEHTpal1u;

- yMeTb TIPOTHO3UpOBaTh, aHAAU3WPOBAaTh U OLleHUBAaTh C
TTO3ULIMK 9KOIOTMUYEeCKOM 0e30IacHOCTH T10C/Ie/[CTBUSI OBITOBOM
Y TIPOM3BO/ICTBEHHOW [1eSiITe/IbHOCTU uesioBeKa, CBSI3aHHOM C
riepepabOTKOM BeIeCTB; WCIOIb30BaTh TOJyueHHble 3HAHUS
JUIsl TIDUHATUS TPAMOTHBIX DeIlleHHui Mpo0yieM B CUTYyaIusiX,
CBSI3aHHBLIX C XUMUEH;

- yMeTb O0CO3HaBaTh OINACHOCTb BO3/IeHCTBUSI HAa JKUBBIE

OpraHW3Mbl  OMpeJe/IeHHbIX BeLeCTB, [IOHMMAasi CMBbICI
roKaszaTessi TpefelbHOM [JOMyCTUMOM KOHLIEHTpaluu, |
MOSICHATL HA  IpUMepaxX  CIOCOObI  yMeHbIeHUsT U

MpeioTBpaLl[eHrsI MX BPEJHOTO BO3JEUCTBUSI Ha OpPraHM3M
yesioBeKa.

B/J, Opranu3aijysi U KOHTPOJIb TeKYyIllel AesaTeTbHOCTH CTy>K0 TIpeArpuUsaTU Typr3Ma U TOCTeIIPUUMCTBA

1K 1.1 TInaHUpOBATh TEKYIYIO AesATebHOCTb COTPYJHUKOB CJTY)KO MpenpusiThii Typru3Ma U roCTeNpUAMCTBA

3HaHus YMenus HagBbiku
3akoHogaTenscTBO Poccuiickon ®Penepaiivi B BriageTs TexHOIOTHEN [e0MpoOn3BO/CTBA [Ipou3BoauTh KOOpJVHALUIO paboThI
cdepe Typr3Ma U rOCTENPUUMCTBA (BefieHMe OKyMEHTAI[UH, XpaHEHHE W U3B/IUeHHe | COTPYJHMKOB CJTY)KObI TIPeATpUSATHS TypU3Ma U
OCHOBBI TPYZOBOIO 3aKOHO/IATe/IbCTBA rHbopMaLun) rOCTeNpUHUMCTBA
Poccutickoii Pegepariyumn BiageTh TeXHUKOM NeperoBOpOB, yCTHOTO Ncnonb3oBaTh TEXHUKY MeperoBOPOB, YCTHOTO
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OCHOBBI OpraHu3alyy, IJIaHUPOBAHUS U
KOHTPOJIS [1eiTeTbHOCTU COTPY/IHUKOB

Teopust MEXKTHUHOCTHOTO U JIeJIOBOT'O OOIIeHUS,
TeperoBopoB, KOHMIMKTO/IOTHH

OxkasbIBaTh MEPBYHO MTOMOLLb

LleHbI Ha TYPUCTCKUE MPOAYKTHI U OT/le/TbHbIe
TYPUCTCKKE U [OTIO/THUTE/bHbIE YCIYTH
ACCOPTUMEHT M XapaKTepUCTHUKU Mpe/ijlaraeMbIX
TYPUCTCKUX YCIYT

[TporpaMMHOe obecrieueHue JesITeTlbHOCTU
TYPUCTCKUX OpraHu3alyi

OTUKY AenoBoro obieHus

OCHOBHI [1e/I0NPOU3BO/ICTBA

o01eHus1, BK/Itouasi Terie)OHHbIE TTePeroBOphI
BnazieTh KyJIbTypOH MEX/THUHOCTHOTO OOIIeHHs

o01jeHus1, BK/ItOYas Tesie)OHHbIE TIeperoBOphbI

B/l TlpenocraBiieHre rOCTUHAYHBIX YCIIyT

[TK 2.3 Opranu3oBbIBaTh M OCYILeCTB/ISITH OPOHUPOBAaHKE U MPOJA’Ky TOCTUHUYHBIX YCIYT

3HaHUA

YMmenus

Hasniku

3akoHozaTenbCTBO Poccuiickor ®enepauyu o
TIpeJI0CTaB/IeHUM TOCTUHUYHBIX yCITyT

OCHOBBI OpraHv3alvy JIeSITeIbHOCTH Pa3nYHbIX
BU/IOB TOCTUHUYHBIX KOMITJIEKCOB

TexHOIOrUM OpraHU3aLH MTPOLiecca MUTaHUS
OCHOBBI ~ OpraHu3ali¥,  IUIAHUPOBaHUS U
KOHTDOJIS 1eSITe/TbHOCTH TTOJYMHEHHBIX

Teopur MOTHUBALIMU TIePCOHAsIa U obecrieueHust
JIOSITBHOCTY TIepCoHara

Teopusi Me)XTMYHOCTHOTO U [IJIOBOTO OOIIeHus],
TIeperoBopoB, KOH(MIMKTOIOTUH Majioi TPYIIIIbI
['OCTUHWYHBIM MapKeTHUHT Y TeXHOJIOTHUU TPO/IaXK
TpeboBaHusi OXpaHbI TpyZia Ha paboueM Mecte B
c1y>k0e TiprieMa v pa3meleHusI
CrieLia/Tu3upOBaHHbIE vH(OpMaLIMOHHbIe
MIPOTPaMMBbI ¥ TEXHOJIOTYHU, UCTIOb3yeMble B
paboTe cy>KO MUTaHUs, TIPpUEMa U pa3MelleHus],
HOMepHoro ¢oH/a

OCHOBBI OXPaHbI 37I0POBbsI, CAHUTAPUU U

HaxoauTh nHbopMariuo 06 ycayrax mno
OpOHMPOBAHHIO AaBHAOU/IETOB U KeJIe3HOZOPOKHBIX
OueToB, OM/IETOB B TEATPhI, HA My3bIKa/bHbIE U
pasBJieKaTe/IbHbIe MEPOTIPUSITHSI, B My3€eH, 110
apeH/ie aBTOMOOW/Iel, TakcH, 1o paboTe
TOPOZCKOT0 TPaHCIIOpTa, 06 0PUCHBIX yCiIyTax, O
paboTe MarasuHOB, peCTOPaHOB, 6apOB, Ka3WHO,
MeIUL[UHCKUX YUPEXJeHUIA U 0 TIPOUUX yCayTax,
OKa3bIBaeMbIX OpPTraHM3alUSIMU B TOpo/ie
(HaceneHHOM MYHKTe), B KOTOPOM PACIi0/I0XKeH
TOCTUHUYHBIN KOMILIEKC WU UHOe CPe/ICTBO
pa3MeLeHHs

[TpeoCcTaB/ATE AOTOHUATEbHbBIE YCIYTH,
CBsI3aHHbBIE C BLITIOJTHEHHEM 3aIrpoCoB U TIPOCHO
roCTeil 1o yc/Iyram B oTesie U ropojie (HacesieHHOM
MyHKTE), B KOTOPOM Pacrio/io’KeH TOCTUHUUHBIN
KOMI/IEKC W/IM UHOe CPeJICTBO pa3MellieHust
PaspeltiaTh BO3HUKIIME Y TOCTel TIPOOIeMbl,
CBsi3aHHbIE C yCJIyTaMU B OTesie U ropojie

[Tomo11lb B IOTyYEHUH YCIYT TI0 OPOHUPOBAHUIO
aBUaOUIeTOB U >Kele3HOZOPOXKHBIX OU/IETOB,
OWUIETOB B TeaTphbl, Ha My3bIKa/IbHbIE U
pa3BJieKaTeIbHbIe MEPOTIPUSITHSI, B My3€eH, 110
apeHjie aBToMoOw/Iel, TakcH, UHMOpPMAI|U T10
paboTe ropo/ICKOTro TpaHCIIOpPTa, 00 0(HCHBIX
ycJIyrax, yciyrax MarasuHoB, peCTOPaHOB,
6apoB, MeIUIIMHCKUX YUPEXJEHUNA U MPOUNX
yCJIYT, OKa3bIBAEMbIX OpPraHU3alusMy B TOPO/ie
(Hace/eHHOM TYHKTe), B KOTOPOM PacroioXeH
TOCTMHUYHBIN KOMIUIEKC WM UHOE CPeJICTBO
pa3MeLeHUs

VHbopmMHUpoBaHuUs TOCTel 0 CTy»K0axX U yciayrax
TOCTMHUYHOTO KOMIIEKCa WIM WHOTO Cpe/iCTBa
pa3MeleHuUst

NudopmupoBaHus rocreiu 0 ropoze
(HacesleHHOM TIYHKTE), B KOTOPOM DacIT0JIOXKeH
TOCTUHUYHBIM KOMIUIEKC WM WHOe CpPeJCTBO
pa3MeleHus
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TUTHEeHbI
[TpaBuna oOCIy)XKMBaHUSI B TOCTUHMIIAX U WMHBIX
cpefCcTBax pa3MellleHust

[TpaBuna pervcrpauuu u pa3MellleHus
POCCUICKUX U 3apy0OeXXHBIX TOCTed B TOCTUHUIIAX
Y UHBIX CPEe/ICTBAX pa3MelleHus

[MpaBuia TmpoBefieHHsI pacyeToB C TOCTSIMU
TOCTUHUYHOTO KOMIIJIeKCa WM WHOTO Cpe/iCTBa
pa3MelrieHNst B HaTMUHOM U 6e3HamMuHOM Gopme
[TpaBu/Ia aHTUTEPPOPUCTUUECKOH Oe30macHOCTH
1 6e3011aCHOCTH TOCTel

[TpaBuia 06CTy>KMBaHKUSI B TOCTUHHUIIAX W UHBIX
cpefCcTBax pa3MellleHus

VHOCTpaHHBIM S3bIK C YUETOM XapaKTePUCTUK
TOCTOSTHHBIX KJTMEHTOB TOCTUHUUHOTO KOMIL/IeKca
WU WHBIX CPeJICTB pa3MellleHus

MeTo/ipI 00ecrieueH s JIOSTIbLHOCTH FOCTei
TOCTHUHUI] U UHBIX CPEJICTB pa3MellleHus

OCHOBBI 3TUKH, 3TUKeTa U MICUX0JIOTUH
00C/Ty>KUBaHUSI TOCTEHN B TOCTUHMIIAX U UHBIX
cpejCcTBax pa3MellleHust

OcCHOBBI OXPaHbI 3ZI0POBbsI, CAHUTAPUU U
TUTHEeHBI

[TpuHIUIBI paboThI CrieLUaTu3UPOBaHHBIX
MPOrPaMMHBIX KOMIIIEKCOB, UCIO/Ib3yeMbIX B
TOCTUHUIIAX Y UHBIX CPe/ICTBAX pa3MellleHusi
[TpaBua 6POHUPOBAHKUST HOMEPOB B TOCTHHMIIAX
Y UHBIX CPe/ICTBAaX pa3MellleHus

[TpaBuia xpaHeHUs U BbiZiauu Oaraka roctei B
TOCTHMHMI]AX Y UHBIX CPE/ICTBAX pa3MellleHusi

(HacesleHHOM TTyHKTe), B KOTOPOM PacIoJIoXKeH
TOCTUHUYHBIN KOMIIEKC WM UHOE CPefiCTBO
pa3MeLeHUs
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2 CTPYKTYPA n COJEPXAHUE OBIIIEOBPA30BATEJ/IbHOM

JUCIHUIVINHBI OY .09 XUMUA

2.1. O0beM JUCHUIUIMHBI U BU/IbI YUeOHO! padoThI

Buj yue6HO# paboThI

O60BeM B uacax

O6nem obpa3oBaTeIbHOM MPOrPaMMBbl AUCLUTTAHBI 72
B T.U.

OCHOBHOe cofiepKaHue 64
BT. U..

TeopeTHuUeckoe obyueHue 30
IIpakTUUeCcKUe 3aHATUA 24
nabopaTopHbIe 3aHSATHS 10
[TpodeccroHanbHO-OpUEHTUPOBAHHOE COZlep KaHUe (CcofiepyKaHre 6
TPUKJIaJHOTO MOZY/JIS1)

BT. U..

TeopeTHueckoe obyueHue 2
MpaKTUYeCKUe 3aHITHS 4

IIpomexyTouHas arrecranus (JuddepeHnpoBaHHbIN 3aueT)
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2.2. TeMaTU4YeCKUM IUIaH U Co/iep)KaHue AUCIUTTAHBI

Tabmuiia 3 - TemaTuueckuii TIaH U COZiepyKaHNe AUCIUTITAHBI
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HaumenoBaHue Copep:xaHue yueOHOro MmaTepuasa (0OCHOBHOe U NMPo¢eCcCHOHA/IbHO-OPUEHTHPOBAHHOE), Oobem | Dopmupyembie
pa3fiesioB U TeM J1abopaTopHbIe M MPAKTHYECKHE 3aHATHSA, MPUK/IAJHOH MOAY/Ib 4acoB | KOMIeETeHIUHU
1 2 3 4
OcHOBHOe cojeprkaHue 64
Paszpesn 1. OCHOBEBI CTpOEHUA BelleCTBa 6
Tema 1.1. OcHOBHOe cofiepkaHue 4 OK 01
CtpoeHrie aTOMOB
Teopetnyeckoe o0yueHre 2
XUMHYECKUX
3/71eMeHTOB U 1pupoza |CoBpeMeHHasi MOJie/ib CTpoeHHs1 aToMa. CHMBOIMUECKUN S3bIK XUMUU. XUMUUECKHUW 371eMeHT.
XUMHWUECKOU CBsI3U | DJIeKTpOHHas KOHGurypauys atoMa. Krnaccudukaiys XUMUUeCKUX 371eMeHTOB (S-, p-, d-371eMeHThI).
BanenTHble  371€KTpPOHBL.  BaseHTHOCTb.  D/eKTpOHHas ~ TNpUpoJa  XMMHUYECKOW  CBSI3U.
OJIeKTPOOTPHULIaTeTbHOCTh. BUAbl XWUMHUeCKOW CBS3M (KOBajieHTHasi, WOHHAasl, MeTa/yinyeckas) |
criocobbI ee 0Opa3oBaHUs
ITpakTriueckure 3aHSATUS 2
Pemenne 3amaHuii Ha WCMO/b30BaHHE XMMHUUECKOM CHMBOJIMKA W Ha3BaHWN COeJUHEHHH II0
HOMEHK/IaType MeXJyHapOAHOr0 CO3a TeOpeTUUeCKOW W TMPHUK/IAJHOM XWMHUUA W TPUBUAIbHBIX
Ha3BaHUU [l COCTaB/IEHUS XMMUUECKUX (OPMYJ/ JBYXaTOMHBIX COeJUHEHUN (OKCHUJOB, Cy/Ib(UO0B,
TU/IPUJOB U T.1.) ¥ APYTUX HEOPraHWUUeCKUX COeJMHEHUM OT/Ie/TIbHbIX K/1aCCOB.
[TpakTrueckue 3a/laHus Ha yCTaHOBJIEHWE CBSI3W MEX/y CTPOEHHEeM aTOMOB XMMHUUYECKUX 3/IEMEHTOB U
NepuoJMueCcKUM U3MEeHEHHEeM CBOMCTB XMUMWUECKHWX 371eMEHTOB W UX COeJIMHEeHHN B COOTBETCTBUM
nosiokeHueM Ilepruonueckon CUCTeMbl
Tema 1.2. OCHOBHOe cofiep>KaHue 2 OK 01
[TepuoruecKuii 3aKOH OK 02
[IpakTryeckue 3aHATUSA 2
v Tabmuna [.11.
MeHpeneeBa [Tepyoanueckasi cucteMa xuMuUuyeckux »sjeMeHTOB [I.MI. MeHgeneeBa. ®Pu3NUeCKUN CMBIC

[Tepuoanueckoro 3akoHa /.M. MeHzeneeBa. 3aKOHOMEPHOCTH M3MeHEHUs] CBOMCTB XUMHUUYECKUX
3/IeMeHTOB, 00pa3yeMbIX WMH TIPOCTBIX M CJIOXKHBIX BeIIeCTB B COOTBETCTBUU C TOJIOXKEHUEM
XMMHUecKoro syiemMeHTa B [lepuoguueckol cucteme. MHUpPOBO33peHUeCKOe M Hay4yHOe 3HauyeHUe
[Tepuopnueckoro 3akoHa /[I.M1. Mengeneea. IIporHossr .M. MengeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 37IeMEeHTOB.

PerieHue pakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 33/]JaHUI Ha XapaKTepu3aLii0 XMMUUeCKUX
snemMeHTOB «MeTasiiMueckue / HeMeTa/uInueCKre CBOMCTBA, J/1eKTPOOTPULATeTbHOCTh XUMUUECKUX
3/IEMEHTOB B COOTBETCTBUHU C UX 3/IEKTPOHHBIM CTPOEHHEM U I10JI0KEHUEM B [TePUOUYECKON CUCTeMe
XUMUUeCcKux ssemeHToB .M. MeHpeneeBa»
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Paszpen 2. Xumuueckre peakLyuu

10

20



Tema 2.1. OcHOBHOe cofepyxaHue 4 OK 01
Turel XMMUYECKHX | TeopeTnueckoe obyueHue 2
peakLui =
Knaccugukanys v TANbI XUMAYECKUX peaklUid C yyacTheM HeOpraHMYeckKux BelecTB. CocTaBiieHre
yPaBHEHUM peaklyi COeAVHEeHHs, DPa3/oKeHHs, 3aMelleHus, oOMeHa, B T.Uu. peaklUii TOpeHUs,
OKMCJIEHUS-BOCCTAHOB/IEHNS.  YPaBHEHMUS]  OKMCJ/IEHUS-BOCCTaHOB/eHUs. (CTeneHb  OKUC/IEHMS.
OkuciuTeNns M BOCCTaHOBUTeNb. CoOCTaB/ieHWe W ypaBHUBaHWE OKWC/IUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii MeTOJOM 3JIeKTPOHHOTO OasiaHca. OKHUCUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE PeakLUM B TIPHUPO/IE,
NIPOM3BO/ICTBEHHBIX MPOLieccax U )KU3He/esATebHOCTH OPraHu3MOB.
[IpakTrueckue 3aHATHS 2
KonvyecTBeHHble OTHOLIEHUS] B XUMUHU. OCHOBHBIe KOJIMYeCTBEHHbIE 3aKOHbI B XMMHWU U pacyeTsbl IO
YPaBHEHUsIM XUMHWUECKUX peaklmid. Mosb Kak eZjMHMIIA KOIMUYecTBa BelllectBa. MossipHasg Macca.
3aKOHbI COXpaHEeHHs MacChl U SHepruv. 3akoH ABorazipo. MossipHelii 06beM rasoB. OTHOCHTe/bHAs
TUIOTHOCTH Ta30B. PacueTsl 10 ypaBHEHUSIM XMMHUECKUX PeakKLil C MCIO/Ib30BaHUeM Macchl, 00beMa
(HopMasbHBIe YCI0BUSI) Ta30B, KOJIMUeCTBa BellleCTBa.
Tema 2.2. OcHOBHOe cofiepkaHue 4 OK 01
DJIeKTPO/IMTHYECKas | TeopetHyeckoe ofydeHHe 2
Jucconyanus v =
HOHHLL 0BMeH Teopus 3/1€KTPOIUTUYECKOMN JuccoLalii. VIOHBI, 3/1eKTPOJIMTHI, He3/1eKTPO/IUThL. Peakiiiy MOHHOrO
obmena. CocraByieHWe peakMii MOHHOTO OOMeHa IyTeM COCTaBIe€HHS WX TOJHBIX U COKPAI|eHHBIX
VIOHHBIX ypaBHeHui. KC/I0THO-OCHOBHBIe peaklMy. 3alaHye Ha COCTaB/IeHUe NOHHBIX peakLvi.
JlabopaTopHbIe 3aHSATHS 2
JlabopaTopHast paboTa « THITbI XUMHUUECKUX PeakLdii».
WccnenoBanue TUMOB (TI0 COCTaBY U KOTMYECTBY MUCXOJHBIX M 00Pa3yIOIINXCS BELeCTB) U MPHU3HAKOB
XUMHUUeCKUX peakuuil. IlpoBefieHne peakiuii HMOHHOrO 0OOMeHa, oOIpefiesieHHe Cpefibl BOJHBIX
pacTBOpPOB. 3a/laHusl HA COCTaB/IeHWe NOHHBIX peakLyi
KontponbHas pabora 1 |CTpoeHue BelljeCTBa U XUMHUUECKHE PeaKI[|uU 2
Pa3pgen 3. CTpoeHue U CBOMCTBa HEOPraHUUECKUX BellecTB 16
Tema 3.1. OCHOBHOe cofiep>KaHue 4 OK 01
Knaccugukarys, TeopeTnueckoe oOyueHre 2 OK 02

HOMeHK/IaTypa 1

HpeﬂMET HEOpFaHHHECKOﬁ XUMHH. KJ'IaCCI/ICl)I/IKaLU/IH HEOPTdHUYECKUX BEIIECTB. HpOCTbIe N CJ/I0JKHBIE
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CTpOeHHe
HEOpPraHUUeCKHux
BeIIleCTB

BeljecTBa. OCHOBHBIE KJ/IacChl C/IOKHBIX BeleCTB (OKCUbI, THUAPOKCUAbI, KHCIOTBI, COJIK).
B3auMocBsA3b HeopraHW4yecKuX BelecTB. ArperaTHble COCTOSIHMSI BelllecTBa. Kpucraniuueckue u
amopdHble BellecTBa. THUMBbI KPUCTA/UIMUECKUX PpeLIETOK (aTOMHasi, MOJIeKy/spHasi, HWOHHas,
MeTa/uinyeckast). 3aBUCUMOCTh (HM3UYeCKUX CBOMCTB BelljeCTBAa OT THUIA KPUCTA/UTMYECKON pelleTKH.
3aBUCMMOCTb XMMHWUECKOM aKTMBHOCTM BelllecTBa OT BHJA XUMHUYECKOW CBSI3M U  THIA
KPUCTa/UTMYeCKOU perneTku. [IpuurHbpl MHOT000Opa3usi BeljecTs.

IIpakTriueckue 3aHATHS

HomeHK/aTypa HeopraHMueCKuX BellleCTB: Ha3BaHMe BelljeCTBAa UCXO/sl U3 UX XUMHUUecKon (HopMyJibl
WIA COCTaB/IeHWe XUMHWUecKod ¢GopMy/bl MCXOAS W3 Ha3BaHUS BellleCcTBa [0 MeXXyHapoJHON
(MKOITAK) nnu TpuBManbHOM HOMEHK/IaType.

PelleHne mnpakTUYeCKUX 3aJaHUM 1O KaaccupUKalM, HOMEHK/JaType M XUMHUecKuM (opmysiam
HeOpraHUuYeCKHX BeIleCTB Pa3/MUHBbIX K/1acCoB (yrapHbIM ras, YIVIEKMC/IbIM ra3, aMMMak, raiieHas
13BeCTh, HeralleHasi U3BeCTb, NTMTheBasl COZA U [p.): Ha3blBaTh U COCTaB/ATh (POPMYJIbI XUMHUUECKUX
BelLleCTB, OIpe/e/IiTh PUHA/JIeXHOCTD K KJIaccCy.

M cTOYHMKN XMMHUeCcKoi nHpopMalmy (HayuyHasi M yueOHO-HayuHasi IUTepaTypa, CpeJicTBa MacCOBOM
uHpopmauuy, cetb VHTepHeT u Apyrue). [lonck vHbopMaliy MO Ha3BaHUSM, HeHTU(UKATOpam,
CTPYKTYPHBIM (popMyJiam.

Tema 3.2. ®usuko-
XUMUUECKUE
CBOICTBa
HEOpraHUUeCcKrux
BellleCTB

OCHOBHOe cofiepKaHue

TeopeTtnueckoe oOyueHue

Mertamiel. O6mpe $u3nyeckrie ¥ XUMHUYeCKHe CBOMCTBA MeTayioB. CrocoObl Mo/iyueHHsl. 3HauUeHue
MeTa/UIOB Y HeMeTa/UIOB B IIpUpOJe U J>KU3HeJesITe/IbHOCTU uejioBeKa M opraHu3moB. Kopposus
METaJUIOB: BU/IbI KOPPO3WH, CITOCOOBI 3aIlIUThl META/JIOB OT KOPPO3UH.

Hemeraiel. OOupe ¢usnyeckue M XUMHUYECKWe CBOWCTBA HeMeTalsioB. TWIMUHBIE CBOMCTBa
HemetasuioB IY— YII rpynn. Knaccudukaiys U HOMeHK/IaTypa COe[UHEHWH HeMeTasl/loB.
KpyroBopoTbl GMOTreHHbIX 371eMEHTOB B MIPUPOJE.

XHMUUeCKre CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKUX Bell[eCTB (OKCHU/I0B, TUIPOKCH/0B, KUC/IOT,
coJied U 7ip.). 3aKOHOMEePHOCTH B U3MEHEeHU U CBOWCTB MPOCTHIX BeIeCTB, BOAOPOAHbBIX COeIMHEHUH,
BBICIIMX OKCHU/IOB Y TU/IPOKCH/IOB.

HpaKTI/I‘—IeCKI/Ie 3dHATHUA

OK 01
OK 02
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CocraB/ieHre YpaBHEHUN XUMHUECKUX PeakIUid C Yy4acTHeM IPOCTBIX U CIOXKHBIX HeopraHWYeCKuX
BeII[eCTB: OKCHU/JIOB METa/I/IOB, HEMETa//IoB U aM(OTepHBIX 3JIEMEHTOB; HeOpraHWyecKuX KHCJIOT,
OCHOBaHMI U aM()OTePHBIX TM/IPOKCU/I0B, HEOPTaHUUYEeCKUX COJiel, XapaKTepr3yIOLUX UX CBOWCTBA.
PerieHne TMpakTHKO-OPUEHTUPOBAHHBIX TEOPeTHUECKUX 3aJlaHWil Ha CBOMCTBA, COCTaB, TMOydYeHUE U
Oe30macHOe WCIO/b30BaHWE Ba)KHEWIIMX HeOPraHWYeCKUX Bel[eCTB B OBITY W TIPaKTUYeCKOU
JlesiTe/TIbHOCTU YeJioBeKa.

Tema 3.3. OcCHOBHOe coziepkaHue 2 OK 01
Vinentudukars JlaGopaTopHbIe 3aHATHS OK 02
HEOpraHHHecKux JlabopaTopHasi paboTa «/geHTU(HKaIs HeOPraHUUeCKUX BeIIeCTB».

BEHIECTS. Pemenne skcrnieprMeHTa/lbHBIX 337lad IO XWMWUYECKMM CBOMCTBaM MeTa/yIOB UM HeMeTa/ljIoB, IO

pacIio3HaBaHMIO U MOJyYeHUs CoeJMHEHUH MeTa/UI0OB U HeMeTasl/IoB.
VpeHTuduKalss HeopraHMUecKUX BeLeCTB C HCMO/b30BaHHWEM HUX (HU3UKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakuyii. KauecTBeHHble peakiuy Ha cynbaT-, KapOoHAT- U XIOpUZA-
aHUOHBI, Ha KATHUOH aMMOHMSI
KonrposnbHast pabota 2 | CBolicTBa HEOPraHMUECKUX BeIeCTB 2
Pa3pen 4. CTpoeHre U CBOMCTBA OPraHUYeCKUX BelljeCTB 24
Tema 4.1. OcHOBHOe cofiep>kaHue OK 01
Knaccudukanpys, Teopetnueckoe obyueHue p)
CTPOEHUE 1 [TosiBneHre U pa3BUTHe OpPraHUYECKOW XWMUU KakK Hayku. [Ipeamer opraHunyeckoid xumuu. MecTo U
HOMEHK/IATypa 3HaueHue OpPraHu4eCKOd XMMHMU B CHCTeMe eCTeCTBEHHBIX HayK.
OPTAHIHECKUX BEIMECTB | % ivitueckoe cTpoeHMe Kak TOPSIOK COeJMHEHHs aTOMOB B MOJEKYJIe COrIACHO WX BaJeHTHOCTH.
OcCHOBHBIE T0JI0KEHUSI TEOPUM XUMUYeCKOr0 CTPOeHUs] OpraHnuyecKux coeguHeHnid A.M. Bytiepoga.
YrnepogHblli CKeleT OpraHA4YeckOW MOJIeKy/bl. 3aBUCUMOCTb CBOMCTB BeLECTB OT XMMHYECKOIo
CTPOEHUs MOJIEKY/I.
W3omepus u nzomepsl. [loHsiTue o ¢yHKUMOHanbHOU rpynmne. Paavkan. [IpuHimne! Knaccudukanyu
OpraHhYecKUx CoeflMHeHUN MekayHapogHasi HOMEHK/IaTypa W TPUHLMIIBL  HOMEHK/aTypbl
OpraHnJeckux coepvHeHui. [ToHsTHE 00 a30TCOAEPIKALIMX COEJUHEHUSIX, OMOJIOTHUECKH aKTUBHBIX
BeljecTBax (yrieBoJax, )Kupax, Oemkax U Jp.), BLICOKOMOJIEKY/ISIPHBIX COeAMHEHHsIX (MOHOMEP,
T10JIMep, CTPYKTYPHOE 3BEHO
IIpakTHueckue 3aHATUS 2

HomeHknatypa opraHu4eckux CoeIMHeHUN OT/lefIbHbIX K1acCOB (HachlilljeHHbIe, HEHACBIIIIeHHbIe U
apoMaTUYeCcKHe YIJIeBOJOPO/ibl, CIIUPTHI, (DEHOJIBI, albJeTHbl, KETOHbI, KADOOHOBBIE KHUC/IOTHI U /D)
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CocTaB/ieHre TIOTHbIX U COKPAIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHUYeCKUX BeIeCTB OT/Ie/TbHbIX
K/IaCCOB, MCTIOJb3Ysl UX HAa3BaHUS M0 CUCTeMaTHuecKol ¥ TPHUBUAILHONW HOMEHK/aType (3TH/eH,
alleTUeH, IMMLepyH, geHos, ¢popManbierus, yKCycHasi KUCI0Ta, IVIMLKH). PacuéTel mpocTeiiiiiei
dhopMyJibl OpraHuyeckoil MOJIeKY/Ibl, ICXO/Isl U3 37IEMEHTHOT0 cocTaBa (B%)

Tema 4.2.
CsoiicTBa

OcHOBHOe cofiep>xaHue

12

Teopetrnyeckoe oOyueHre

OK 01
OK 02

OpraHUYeCcKux
CcoeIMHEeHUM

(U3MKO-XUMUYeCKHe CBOMCTBA OpraHWUYECKUX COeJUHEHHM OT/[e/bHBIX KlaccoB (0cobeHHOCTH
KjJaccuuKalui M HOMEHK/IaTypbl BHYTPU Kjacca; TOMOJIOTWYeCKMM psif U obmias  Qopmyiia;
u3oMepusi; (pr3nyeckWe CBOWCTBA; XMMHUECKWe CBOMCTBA; CIOCOOBI TIO/IyYeHHs): TIpe/ie/lbHbIe
yr/1eBOJIOpO/ibl (a/IKaHbl M LIMK/I0A/IKaHbl). ['opeHre MeTaHa Kak OJMH M3 OCHOBHBIX MICTOYHUKOB Terlia
B TIPOMBILUIEHHOCTH W ObITy. CBOWCTBAa TNPUPOAHBIX YI/IEBOJOPO/OB, HaxOXKIeHHWe B TIpUpPOJe U
NpUMeHeHVe alKaHOB; HerpejenbHble (aJKeHbl, adKWHbI W aJkKaJiieHbl) K apoMaTUuecKue
yrieBoZopozbl. ['opeHue arjeTvieHa Kak WUCTOYHMK BBICOKOTEMIIEPAaTypPHOIO IJlaMeHH [i/isl CBapKU M
pe3Ku MeTaslJIoB

— KHUCJIOPOACOepXKalie coefuHeHus: (CTUPTbI U (eHOsbl, KapOOHOBBIE KHCIOTBI U 3(UpHI,
anbJeruibl U KeTOHBI, >KUDbI, YI/ieBo/bl). [IpakTHyeckoe MprUMeHeHHe STUIEHTJIUKOJS, TJIMLeprHa,
¢enosna. IlpumeHenre ¢hopmasnberisa, areTaabAerua, YKCyCHON KUCIOThL. Mbla KaK CO/IM BBICILIUX
KapOOHOBBIX KMC/IOT. MOFOIIIMe CBOWCTBA MblIa

— a30TcojiepyKalljie CoequHeHUs1 (aMWUHBI U AMUHOKHC/IOTHL, 0enku). BBICOKOMOMEKYISpPHbIe
coefiHeHUs (CUHTeTUYeCcKre U OHo/iornuecKy-akTHBHbIe). MOHOMep, TIO/IMMep, CTPYKTYpHOe 3BeHO.
[TomuMepu3ariyisi 3TH/IeHa KaK OCHOBHOE HallpaBJ/ieHHWEe ero WCIO/Ib30BaHus. ['eHeTHUecKasi CBSI3b
MEXX/y KJacCaMu OpraHMYecKuX coeiMHeHUM

IIpakTrueckue 3aHATUS

CBoliCTBa OpraHMYeCcKHMX COeJMHeHUM OTJeNbHbIX K/IacCOB (TpUBHAAbHAs W MeXKJyHapoHasi
HOMEHK/IaTypa, XMMHUUYeCKUe CBOMCTBA, CIIOCOOBI TOJTyueHwsl): TIpe/ie/ibHble (aKaHbl U IIUK/I0aIKaHbI),
HeripeZie/ibHble (a/IKeHbl, a/IKUHbI U a/Ka/[ieHbl) 1 apoMaTHUeCcKre YTreBOA0PO/Ibl, CITUPThI U (DeHOJIbI,
KapOOHOBbIe ~ KHUCIOTBI ¥ 3GUPbI, albJeruAibl W  KEeTOHbI, aMHUHbl ¥  aMUHOKUC/IOTBHI,
BBICOKOMOJIEKYJ/ISIPHBIE COe/JUHeHUs. 3a/laHUsi Ha COCTaB/ieHHe ypaBHEHWN XUMHUUeCKHUX peaklyi C
yJacTHeM OpraHWYeCcKHX BellleCTB Ha OCHOBAHUM UX COCTaBa M CTPOEHUS

CocraBneHve cxeM peakuud (B TOM uYuC/e 0 TpeJJIOKeHHbIM LerloykaM IIpeBpalljeHui),
XapaKTepU3YIOIUX XUMHUeCKre CBOWCTBA OPraHMUeCKUX COeJUHEHHM OT[e/bHbIX KIaCcCOB, CIIOCOOBI
VX TIOJlyueHHSI U Ha3BaHWe OpraHWYeCKHWX COeJVHEHUM [0 TPUBUAJIBHOM WM MeXAYyHapoJHOW
cUCcTeMaTU4yeCcKol HOMeHK/IaType.

PerieHre NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/]JaHUI Ha CBOMCTBA OPraHUYeCcKuX

OK 04
[IK
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CcoeIMHeHUM OT/ebHBIX K/IaCCOB

JlabopaTopHasi paboTa 2
Jla6opaTopHas pa6ota «IIpeBpalieHus OpraHMueCcKUX BeLeCTB TIPU HarpeBaHUn».
ITosyueHye STUIEHA U U3yUeHHe ero CBOMCTB. MoeMpoBaHye MOJIEKY/I 1 XUMUUYECKUX MPeBpaljeHHit
Ha MpUMepe 3TaHa, STU/IeHa, alieTUIeHa 1 Jp.
Tema 4.3. OcHOBHOe coziepkaHue 6
Vinentuduxarys Teopetuyeckoe o6ydeHue 4
OpraHUHIeCKHUX BroopraHMueckie coefuHeHMs. llpuMeHeHHMe M OMOJIOrMYecKas po/ib YIaeBogoB. OKUCIeHHe
BELLECTB, UX 3HAYCHUE | yrjepoqoB - MCTOUHMK SHEPrMM JKMBBIX OpraHusMoB. OO6acTW TPUMeHeHUs aMUHOKHUCIIOT.
1 [IPUMEHEHNE B [peBpaieHust GeIKOB MUILM B OpraHusMe. Buosnoruueckue GyHKuuy 6enkos. Brosornueckue
OBITOBOH 1 _ | PyHKUMM XUPOB. Po/Ib OpraHMyeckoil XMMUM B pellieHUH Ipo6/1eM NuiieBoii 6e301acHoCTH
TPOU3BOACTBEHHON | pPoyp,  opraHMueckodl XMMWM B pelleHMd Mpo6ieM SHepreTMYeckoi 0(e30MacHOCTH, B pa3sBUTUM
ACATEBHOCTH MeMLVHE], CO3/[JaHMH HOBBIX MaTepPHasoB, HOBLIX MCTOUHHMKOB SHEPIUH (a/bTepHAaTUBHEIe NCTOYHUKU
He/I0BEKA sHeprun). ONacHOCTb BO3/eHCTBUs Ha KUBbIE OPraHU3Mbl OPraHUUYECKUX BEIeCTB OT/e/IbHbIX K/IaCCOB
(Yyr/1€BO0PO/bl, CIUPTHI, (DEHOJIbI, XJOPOPraHWYeCKHe TMPOU3BOAHbIC, albJerMAbl U [p.), CMBICI
TIOKas3aTeJist TPe/ie/IbHO JONYCTMMON KOHLIEHTPALMH
JlaboparopHast paboTa 2
Jla6opatopHast paGora: «MVaeHTHGUKALMA OPraHUYeCKUX COEAMHEHMA OTAeIbHBIX  K/IaCCOB»
W gentrdrKarys OpraHiueCKMX COeIMHEHHH OT/Ie/IbHBIX K/IacCoB (Ha pUMepe albJeruj0B, KpaxMala,
YKCYCHOM KHUC/IOTHI, GENKOB M T.I.) C WCIO/b30BaHUEM HUX (DU3UKO-XMMUUECKUX CBOMCTB W
XapaKTePHBIX KAYeCTBEHHBIX peakiuil. [leHaTypauus Oenka Mpu HarpeBaHuu. LIBeTHbIE peakiu
GenkoB. BO3HMKHOBEHHE aHA/JMTUUECKOTO CHMIHala C TOUKM 3PEHUsl XMMHUECKHMX TIPOLIECCOB MpU
MPOTEKaHWKM KaueCTBEHHOW peakIiM, MO3BOJAIIIEH UIeHTU(GULMPOBAThL TIPe/I0KEHHbIe
OpraHMYecKHe BelecTsa
KouTtponbHas pa6ora |CTpyKTypa 1 CBOMCTBA OPraHUYeCKUX BeIeCTB. 5
3
Pazpen 5 CTpyKTypa 1 CBOMCTBAa OPraHUUeCKUX BeIecTB 4
Tema 5.1 OcHOBHOe cofep>kaHue 4 OK 01
CKOpOCTb XUMHN4YeCKunux TeopeTquCKoe 06yquHe 2 OK 02
peaKIui. CKOpOCTb peaklliy, ee 3aBUCHMOCTb OT Das/IMUHbIX (PAaKTOPOB: MPHUPO/bl pearupyroLUX BellecTs, TK
Xumuyeckoe KOHLIEHTPAllU¥ pearvpyrolyx BeIeCTB, TeMIepaTypbl M IUIOIA[M pPeaKL[MOHHON TOBEePXHOCTH.
paBHOBECHE Tennossle 3¢ (heKTbl XUMUYeCKUX peakLuid. DK30- U S3H[0TepMUUeCcKUe, peaKLiuu.

O6patuMocTh peakluii. XUMHUUeCKOe paBHOBeCHe W €ero CMellleHHe IO, [elCTBHeM pa3IMuHBbIX
¢dakTOpOB (KOHLIEHTpALUs peareHTOB WK TIPOAYKTOB Peakiuu, JaBjieHue, TemriepaTypa) [/sl CO3/laHus
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ONTUMabHBIX YC/IOBUM MPOTEKaHUsI XUMHUUYeCcKUX TipotieccoB. [Tpunuur Jle laTense

IIpakTrueckue 3aHATUS 2
PereHre MpakTUKO-OpPYEHTHMPOBaHHBIX 33laHUK Ha aHanu3 (PaKTOpOB, BAMSIIOLIMX Ha U3MEHeHUe
CKOPOCTH XMMHUECKOH Peakiiy, B T.4. C TIO3ULIMN KOTIOTHUeCKH Liesiecoobpa3Horo rnosefieHusi B ObITY
Yl TPY/I0BOM [1eITeIbHOCTH B LIeJISIX COXPaHEHUs CBOETO 3/J0POBbSI M OKPY»Karolllel IPUPOJHOU Cpe/ibl.
PelleHue mpakTUKO-OPDUEHTHMPOBAHHBIX 3a/laHWM Ha TMpuMeHeHWe nipuHumna Jle-Illatenwe ans
HaxOX/IeHHsl HarpaB/eHUsI CMeLleHUs] PaBHOBeCHs XMMHYECKOW peakliMd U aHaiu3 (PpakTOpOB,
BMSIIOLMX Ha CMellleHe XMMUUeCKOr0 PaBHOBECHSI
Pasgen 6. PacTBOpbI 4
Tema 6.1 OcHOBHOe cofepykaHue OK 01
TlonsATHe 0 PaCTBOPAX | Teppernueckoe 0GyueHme OK 02
PacTBopeHre Kak (U3MKO-XMMHYecKuil riporjecc. PactBopel. CriocoObl MPUrOTOBEHHSI PacTBOPOB. oK 07
PactBopuMocTb. MaccoBass [0/l pacTBOpeHHOro BeljectBa. CMBIC/I T0OKasaTess Ipefie/lbHO
JOTTYyCTUMOM KOHL|EHTPAL[U U ero MCI0/Ib30BaHKe B OL[eHKe K0I0THUecKor 6e30macHOCTH.
[MpaBuia 3KOJIOTHUECKHU Liesiecoo0pa3HOro ToBeJileHUss B ObITY W TPYJOBOM JesTebHOCTU B LiessiX
COXpaHeHHsl CBOET0 3/10pPOBbsSl U OKpY’Katolllel MPUPO/HON Cpe/ibl; ONIaCHOCTb BO3/IEHCTBUS Ha >KUBBIe
OpraHu3MBbI OMpe/ie/IeHHBIX BeIlleCTB.
PerieHrie MpaKTUKO-OPUEHTUPOBAHHBIX PACUeTHBIX 3a/|aHU Ha PaCTBOPHI, UCII0/Ib3yeMble B OBITOBOM U
IIPOM3BO/ICTBEHHOM [lesiITeJIbHOCTH YesioBeKa
Tema 6.2 OcHOBHOe cofiep>kaHue OK 04
WccnenoBaHue CBOMCTB JlaGopaTopHbIe 3aHATHS IIK
pacreopa JlaboparopHasi pabota «I[IpuroToBsieHre pacTBOPOB».
[TpuroToBeHre pacTBOPOB 3a/laHHOM (MacCOBOM, / ) KOHLIEHTpaLWH (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIMPOCaMHM) U OTpeJie/ieHre Cpe/ibl BOJHBIX PaCTBOPOB.
Pemenue 3aj1au Ha IPUrOTOBJ/IEHUE PaCTBOPOB
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE CO/lep)KaHKe (cofiep)KaHKe MPUK/IafHOT0 MOAYJIST)
Pazpgen 7. Xumus B ObITY M B IPOU3BOACTBEHHOM /leATe/TbHOCTH YeJI0BeKa 6
Tema 7.1 OcHOBHOe cofiep>KaHue 6 OK 01
XumuA B ObITy UB | TeopeTHueckoe o6yueHue 2 OK 02
TPOM3BO/ICTBEHHOM | HopetiIie JOCTHIKeHMs XMMIUECKOM HayKy M XHMUYECKOil TeXHOMOrMH. Po/b XMMHK B 06ecrieueHus OK 04
AEATE/IbHOCTH 5KOJIOTMUYeCKOM, SHepreTHueckoil U MuiieBoi 6e30macHOCTH, pa3BUTHN MeAWLMHEL. [IpaBusia moncka u O§£7
yeJioBeKa

aHa/iM3a XUMHUYeCKOM WHGOpMalMd W3 Ppa3UUHBIX WMCTOYHWKOB (HayyHas W yueOHO-Hay4Hast
JIUTepaTypa, CpeZicTBa MacCOBOM MH(MopMaluu, ceTb VIHTepHeT)
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[IpakTHueckue 3aHATHA

[Touck ¥ aHanM3 KeHCOB O MPUMEHEHWM XUMHUECKUX BEIeCTB M TEXHOJOTUH C ydeToM Oymyie
rnpodecCMOHA/IbHOM  JesiTeTbHOCTM 10  TeMaM: BaKHeHIllMe  CTpOuTeslbHble  MaTepuaJbl,
KOHCTPYKLIMOHHbIE MaTepuasbl, KpacKd, CTeKI0, KepamMuKa, MaTepuasbl [Ijsi 3/eKTPOHUKU, HAHO
MaTepHaJsibl, TEKCTUIbHbIE BOJIOKHA, UICTOUHUKH SHEPruM, OpraHnyecKre U MUHepasbHble yI00peHwus,
JIeKapCTBeHHbIE BellleCTBa, ObITOBask XUMMSL.

3aiura: [IpeacTaBaeHue pe3y/ibTaToOB pellleHus: KelicoB B popMe MUHU-J0K/aZia C Ipe3eHTaruei

JuddepennpoBanHblii 3aueT

Htoro

72
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3 YCNOBUA PEAJIM3BALUN MNPOrPAMMbI  OBLLEOBEPA3OBATEJ/IBHON
ANCUUMNJINHBI OYA.09 XUMUA

3.1. [Ons peanu3alu TpOrpaMMbl  JUCLUIUIMHBI  TPeAYyCMOTPEHbI
C/lefyrolye crieljiaibHble OMellleHusI:

KabuHeT XuMumM Wi XuMuueckasi 1abopaTopusi.

O6opyoBaHue KabuHeTa (Har/siiHbIe 0CoOust): HabOPbI 1aPOCTePXKHEBbIX
Mojiesiel MOJeKyJl, MOJield KPUCTa/VIMYeCKUX PeIleToK, KOJIJIEKLUU TMPOCThIX U
CJIOXKHBIX BeILeCTB W/WIM KOJIJIEKLMU TI0JIMMEPOB; KOJIJIEKLUsI TOPHBIX MOPOJ, U
MUHepasioB, Tabmuija  MeHgeneeBa,  yueOHble  (uabMBI,  LU(pOBLIE
oOpa3oBaresibHble PeCypChl.

TexHuueckue cpefcTBa O00yueHMs:: KOMIIBIOTED C  YyCTpPOWMCTBaMHU
BOCIIDOU3BEeJeHUsI 3ByKa, IIPUHTEDP, MYJIbTUMEAUA-TIPOEKTOP C 3SKPAHOM,
MyJ/bTUMeIUHAs 10CKa, yKa3Ka-Tipe3eHTep /15 Ipe3eHTalyu.

Ob6opyznoBaHue Jabopatopur ¥ pabounx MecT nabopaTropuu: MeH3YPKH,
MUTeTKU-KarebHULIbl, TEePMOMETpPbI, MHUKDOCKOM, JIyIbl, TpeAMeTHble U
MOKPOBHbIE CTeK/a, IUIaHIIeThbl [/Is KarejgbHbIX peaklui, (UIbTPOBaIbHas
Oymara, TpOMBIBAJIKH, CTeK/IsTHHbIe MPOOUPKU, Pe3rHOBBbIe TPOOKU, (OHAPUKH,
Habop peakTHBOB, CTeK/IssHHbIe TIAJIOUKW, IUTAaTUBLI [ijisi TIPOOUMPOK; MepHbIe
LWJIMH/PbI, BODOHKU CTEKJISIHHbIe, BODOHKHU JiefuTe/bHble LUauHApudeckue (50-
100 wmu), cTynkd C mnecTukoM, (apdopoBble YallKh, MNUHLETHI, (QUIBTPEI
OymMa)kHble, BaTa, MapJs, YacoBble CTeK/a, 3JeKTPOIUIUTKH, JiabopaTopHbie
IITaTHBLI, CIIMPTOBbIE TOpeJIKH, CIWYKH, MPUOOp JJis ToJiyueHHs Ta3oB (Wid
rpoOrpKa C ra300TBOAHOM TPYOKOii), Jep)kaTtend At TPOOHUPOK, CKISHKA IS
XpaHeHMsI PeaKTHUBOB, pa3faTOUYHbIe JIOTKW; XUMuueckue crtakanbl (50, 100 u 200
MJ1); IIaTesy; MAHLIeThI; TUTe/IbHbIe LIUIILbI; CeKyHAOMephI (TaliMepbl), MepHbIe
npobupku (Ha 10—20 mu1) u MepHBIe KoJowI (25, 50, 100 1 200 mi), BogsaHass OaHs
(W TePMOCTAT), CTEeK/ISTHHBIe TIa/I0UKH; KOHHWYecKue Kosbbl Ayt TuTpoBanus (50
u 100 Ms); WHAUKATOPHBIE TIONOCKU mJjsi ompefeneHuss pH M craHgapTHast
VHAVKATOPHasl 111Ka/a; yHUBepCcaabHbI MHAUKATOP; muneTku Ha 1, 10, 50 M (1w
no3aropel Ha 1, 5 u 10 M), GrOpeTKu [ijIsi TUTPOBAHUS, MeIUL[UHCKUe ILITPULIBI Ha
100-150 m1, mabopaTopHble W/WIA aHATUTAYeCKUe BeChbl, pH-MeTphbl, CyIIH/bHbIH
mkad, u p. mabopaTopHoe 0O0pyZOBaHue.

3.2. 'ndopmaiirioHHOe obecrieueHre peaTri3aliiy MporpaMMbl

3.2.1 [Ins peany3aniyivi IporpaMMbl OMO/IMOTeUHbIN (DOHZ UMEeeT revaTHbIe 1
3J71eEKTPOHHbIe obpa3oBaTe/ibHbIe U MH(OpPMaLMOHHBIE pecypcsl,
peKoMeH/J0BaHHbIe [I7Isi UCTI0/Tb30BaHusl B 00pa3oBaTe/IbHOM TIpOIjecce, He CTapiiie
TISITH JIeT C MOMEeHTA W3/jaHUsl.

3.2.2 OCHOBHbIE UCTOUHUKHU

1. I'abpuensn O.C., JIvicoBa I'.I'. Xumusi. TecTbl, 3a/jaud U yTIpaKHEHUSI:
yueb. mocobue: PekomengoBano ®I'AY «®UPO». — 7-e u3a., crep., - M., OUL]
«Akanemus», 2019.
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2. Epoxun FHO.M. COOpHHK TeCTOBBIX 3a/laHWM 10 XUMHM: yueb. mocobue:
PekomenzmoBaHo @I'AY «PUPO».1-e usg, - M., OULl «Akagemusi», 2019.

3. Xumusi ana npodeccuid M ClieliaJbHOCTeN eCcTeCTBeHHO-Hay4yHOro
npoduns: ydyebHuk: PekomenmoBaHo PI'AY «DPUPO» / O.C.I'abpuensH,
N.T".Octpoymos, E.E.OctpoymoBa u zp.; nog pen. O.C.I'abpuensiHa. — 6-e u31.,
crep, - M., OULI «Akanemusi», 2019.

4. Hukombckui, A. b. Xumus: yueOHMK W TIPAKTUKYM [JiI CpeIHEro
nipoeccroHanbHOrO obpasoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e
u3., nmepepab. u gon. — MockBa : M3parensctBo FOpaiit, 2023. — 507 c. —
(TTpodeccronanbHoe obpa3zoBaHue). — ISBN 978-5-534-01209-5. — Tekct
3/1eKTPOHHBIM // Obpa3oBatesbHas riatdopma FOpaitT [cair].

3.2.3 DneKTpoHHbIe W3/aHus (3/71eKTPOHHBIE PeCYPChI)

OduuyanbHbI CalT YHUBepcalbHasi HayUHO-TIOMYJ/sIDHAs SHLMK/IONe WS
Kpyrocser : opuipanbHbiid cat. — URL:. - TeKCT : 3/1eKTPOHHBIM.

Odwurmanbubii  caiit EauHas Kosmekiusi 1udpoBbIX 00pa30oBaTe/bHBIX

pecypcoB : oduimanbHbIA caiiT. — HoBasg obpa3oBaTtenbHas cpeja. - URL
http://school-collection.edu.ru/. — TeKCT : 5/7IeKTPOHHBIN.
O¢uupranbHbI cauT CripaBOYHO-MH(OPMAaLMOHHBIN roprail

I'PAMOTA.PY. — URL: http://gramota.ru/. — TeKCT : 3/IeKTpPOHHbIN

3.3 OcobeHHocT o0O0yueHUs JIMI] C OCOOBIMU 0Opa3oBaTe/bHBIMU
MOTPeOHOCTIMH

B 1ensx peanmu3anu  paboueil mporpamMmbl - 00IjeoOpa3oBaTebHOM
JUCLIUIUIMHBI YW [ aflaliTal[dd  BOCTIPUSATHSL  CIIPABOYHOrO,  y4eOHOro,
TIPOCBETUTE/NILCKOTO MaTepuana [jii JMI C 0co0biMH 0oOpa3oBaTebHBIMU
MOTPeOHOCTSIMU CO3/laHbI ¥ COBEPIIIEHCTBYIOTCS CIel[da/bHble YCIOBUS C yUeTOM
HO30/10TUi 00yUaroIIuXCs:

st ciaboBUASILIMX 00yUaroIUXCs UCTIOJB3YHOTCS:

WH/VBU/YyalbHble [OUAAKTHUYeCKWe MaTepua/ibl W HarsgHble Tocobus,
BBIITOJIHEHHbIE C YUeTOM THIIOJIOTUUECKUX W WHUBUAYaAJbHBIX 3pUTETbHBIX
BO3MO>KHOCTEH C/1a00BUIAIINX 00yUaroluXCs;

rnevyaTHasi HMHQpOpMaLMs TMpeACTaBaseTcs: KpynHbiM wmpudtom (ot 18
TyHKTOB), TOTQ/JIbHO 03ByYMBaeTCs (T.e. UTeHUe He 3aMeHseTCsl Tlepecka3oM), Tak
)Ke, KaK ¥ 3aIliMCcH Ha JJOCKe;

obecrieuriBaeTCsi HeOOXOAWMBIM ypOBEHb OCBEIIEHHOCTU TIOMeIleHU;

TIpe/JOCTaB/ISIeTCSI BO3MOKHOCTb MCIIOb30BaTh KOMITBIOTEDPHI BO BpPEMS
3aHATUNW W TpaBO 3amucyd  oOBsicHeHWsT Ha JAUKTOMOH (M0  >KeTaHUIo
oOyuarolierocs).

KommeHcalust ~ 3aTpy/IHEHUM ~ CEHCOMOTODHOTO,  MEHTAa/JIbHOTO U
WHTEeJ/UIeKTya/IbHOTO pa3BUTHSI OOydaroluxcsi ¢ 0coObiMH 0Opa3oBaTeTbHBIMU
MOTPeOHOCTSIMU ITPOBOJAUTCS 3a CUET:

VCK/TIOUEHUsS TIOBBIIIEHHOTO YPOBHS IIlyMa HAa 3aHATHM W BHEYPOUYHOM
MepOTPUSITUH;

aKI[eHTHPOBAaHUsI BHMMAaHUSI Ha 3HAUMMOCTH, TI0JIe3HOCTH yueOHOM
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vH(opMaluu s npodeccroHanbHOM JiesiTe/IbHOCTH;

MHOTOKPDAaTHOTO  TIOBTOPEHHMS  K/IIOUEBBIX  TIOJIO)KEHUH  yueOHOMU

nHbOopMaluK; TI0/laul MaTepuasia Ha TIPUHIUIAaX MyIbTUMe/Iua;

MaKCHMalbHOTO CHIKEHUs 3pUTe/NbHbIX Harpy3okK Tpd paboTe Ha
KOMIbloTepe  (Mofbop  WHAWBUAYaJbHBIX HACTPOEK SKpaHa  MOHUTOPA,
[I03MpOBaHMEe M 4YepeJjOBaHWEe 3pUTE/bHbIX HArpy30K C JpYrMMHU BHJaMU
J1esITeTbHOCTH, ~ WCIIOb30BaHHWE TIPOTPAaMMHBIX  CPEeACTB [/ yBeJIUUeHHUs
n300pakeHUsI Ha JKpaHe; pabOThl C TIOMOIIbIO K/IaBUATYyPhl, UCIIOIb30BaHUEe
«TCOPSTYMX» KJIaBUII U JIP.);

peryasipHOro TIpUMeHeHUsl YIpaKHeHWW Ha COBepIlleHCTBOBaHUE TeMIla
TepeK/IIoueHus BHUMaHUs, ero o0beMa 1 yCTOMUHMBOCTH;

WHbopmMaTUBHOCTL U KOMGMOPTHOCTb BOCHIPUATUSI yueOHOTO MaTeprasna Ha
3aHATUSIX 00ecrieuynBaeTCst 3a CUeT ero a/irOPUTMU3al|K 10 TTapaMeTpaM:

TICUXO0JIOrMYeCcKasi HaCTPOMKa;

ayJuanbHble CTUMYJbI K BOCIPHUSTHIO (0OBsSCHEHWe, BOMPOCHI, MPOCHOBI
TOBTOPUTh CKa3aHHOe; UeTKWe AOCTYITHble yKa3aHWsl, pPa3bsiCHEHUS], TOSICHEeHUS;
KOHTeKCTHbIN ayiU0(dOH U Ap.);

BU3yalbHbIe CTUMYJIbI K BOCHPUATHIO (y4eOHWKH, IT0COOHS, OTIOpPHBIe
KOHCIeKTbl, CXeMbl, C/Iaki/ibl TIpe3eHTal[i1, UHble Har/siiHble MaTepuaibl);

KUHeCTeTUUeCKue  CTUMYJIbl K BOCTIpUSTHIO  (KOHCIIeKTUpPOBaHUe,
JIOTI0/THEeHWe, MapKHUPOBaHUe OTMOPHOTO KOHCIEKTa, TeCThl C BHIDOPOM BapHaHTa
OTBeTa, JKeCTOBbIM BbIOOp, 3amuCh /OMAllHerO 3aJlaHusi, BeleCTBeHHOe
MO/ie/IMpOBaHKe, TIOMCKOBbIe 3aJlaHUs, BBITMOJHSIEMble HWHAUBUAYAIbHO C
WCTI0/Tb30BaHreM HOYTOYKOB U Ip.);

aKTHBHbIe MeTO/Ibl 00yueHuUs (TIpob/ieMHbIe BOMPOCHI, IUCKYCCHH, Jie/I0BbIe
YW pOJieBble WIpbI, TMpaKThUueckrWe paboThl; HCI0/Ib30BaHHWE MeTarpeMeTHBIX
CBsI3€H, CBSI3U C MPAKTUKOU U [1Ip.);

KomrieHcalst 3aTpyJHEHHM peYeBOr0 M WHTE/JIEKTYalbHOTO DPa3BUTHUS
00yuaroIuXCst IPOBOJUTCS 3a CUeT:

¢duKcaluu nejarora Ha COGCTBEHHOM apTUKYJISLINY;

WCIO/Ib30BaHUsI CXeM, AUarpamM, PUCYHKOB, KOMITbIOTEDHBIX Tpe3eHTaLuii
C TUTIEPCChUTKaMH, KOMMEHTHPYIOIUME OTZe/IbHbIe KOMITOHEHTbI N300pa>keHusT;

obecrieueHrss BO3MOXKHOCTH il 0Oyuaroiierocsi TOJYYUTb aJpecHYIo
KOHCY/IbTALUIO TI0 3JIEKTPOHHOM 1ouTe 110 Mepe HeoOX0JUMOCTH.
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4 KOHTPOJIb UM OLEHKA  PE3YJIbTATOB OCBOEHHUA
OBINEOBPA3OBATEJIbHOU JUCLIUIIJIMHBI OY [1.09 XMUWA

KoHTponb ¥ OIleHKa  pe3y/lbTaTOB  OOyueHUs  OCYIL[eCTBJISeTCS
rperofiaBarejieM B Tpoljecce TMPOBEJEeHUs] TIPAaKTUUEeCKUX 3aHATAU U
nabopaTopHBIX paboOT, TEeCTUPOBAHUS, a TAKXKe BBLITIOJHEHHUS O0yJaroImUMUCS
VHJWBU/ya/IbHbIX 3aJlaHul, TMPOEKTOB, HCCefoBaHUN. Pe3ysbTaThl 00yueHus
orpeJensioT, uTo oOydJaroIuecs: JA0/DKHbI 3HaTb, TIOHMMAaTh U JIeMOHCTPUPOBATh
110 3aBepLIeHUH U3YUYeHUs1 JUCLUILIUHGL. [I1s1 opMUpoOBaHusi, KOHTPOJIS U OLIEHK!
pe3y/IbTaTOB OCBOEHUSI yueOHOUM AUCLIUIIIMHBI UCTIONB3yeTCsl CUCTeMa OLIeHOUHBIX
MEepPOTIpUATUN, TIPeACTaB/IsONiasi Co00l KOMIIIEKC Yy4eOHBIX MepONpUSITHH,
COT/IACOBaHHBIX C pe3yjbTaTaMM OO0yueHUs] U CGHOPMYIUPOBAHHBIX C YUETOM
®I'OC COO (rpegMmeTHbIe pe3ysbTathl 10 aucHurivae) u PI'OC CIIO.

No Mopyns / Pa3pen / Pe3ynbTar 06yueHus OLieHOUHbIE MEPOTPUATUS OK
Tema
I OCHOBHOM MOAY/Tb
1.1 CTpoeHrie aTOMOB CocTraBisaTh XMMUYeCcKue 1. Tect «CTpoeHre aTOMOB OK 01
XUMHUYECKUX dbopMyibl coeiMHeHU B XUMHUUECKUX 3JIEMEHTOB U
3/1eMeHTOB U COOTBETCTBHUM CO CTeIeHbI0 MPUPO/ia XMMUUECKOM CBSI3W».
rnpupoja OKMCJIeHUS] XUMUUYECKHX 2. 3ajjauM Ha COCTaB/IeHUe
XUMUUECKOH CBSI3U 3/71eMEHTOB, UCXOS U3 XUMUUECKUX hopMyi
BaJ/IeHTHOCTH U JIByXaTOMHBIX COeIMHEeHUU
371eKTPOOTPULIATE/IbHOCTH (okcugoB, Cynb(QUIOB,
TUJPUAOB U T.IL.).
1.2 [Tepuognueckuii XapakTepr30BaTh [IpakTHKO-OpUeHTUPOBaHHbIE OK 01
3aKOH W Tabsuia XMMHYECKHe 37IeMeHThI B TeopeTHYecKHe 3a/jaHus Ha OK 02
O.1. MenpeneeBa COOTBETCTBHH C UX XapakTepusaluo XUMUYeCKUX
T10JIO)KEHHEM B sneMeHTOB: «MeTanueckue /
MepUoIUYeCKOr cucTeMe HeMeTaJl/InyeCcKue CBOMCTBA,
XUMHUUYECKUX 3/1eMEHTOB 3/1eKTPOOTPULIATEIBHOCTD U
O.. Menpeneesa CPO/ICTBO K 3JIEKTPOHY
XUMHUUECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3/IeKTPOHHBIM CTPOEHUEM U
TOJI0)KeHVEeM B MeprUOINUeCKOu
CUCTEMe XMMHUUeCKUX
anemMeHTOB [I.1. MeHzienieeBa».
2 Pazpgen 2. CocTaB/siTb ypaBHEHUS U KonTponbHast paboTa
XuMHUueckKue CXeMbl XUMUUeCcKuX peakijuii | « CTpoeHue BelllecTBa U
peakuuu XUMHYECKHe peakLun»
2.1 Turbl XUMHUUECKHX CocTaBisiTh peakLyu 1.3amaum Ha cocTaB/ieHUe OK 01
peakiuii COeIMHeHMs], pa3/ioyKeHus, ypaBHEeHUH peakLuii:
oOMeHa, 3amelljeHHs, — COeJJMHeHMs], 3aMeLLeHus,
OKVC/TUTENIBHO - passioykeHusi, 0OMeHa 1 peakLuit
BOCCTaHOBUTEJ/IbHbIE PeakLjuM | C y4acTheM KOMIIEKCHBIX
Y peakLyu coeIMHeHUH (Ha rprUMepe
KOMIl/IeKcooOpa3oBaHusi (Ha | THJPOKCOKOMIIEKCOB
rpuMepe aJIFOMUHUS U LIMHKA);
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T'U/IPOKCOKOMIT/IEKCOB
aJTFOMUHUS U LIUHKA) C
yJacTrheM HeopraHuyeckux
BeIlleCTB

— OKWC/IUTE/IbHO-
BOCCTAHOBUTEJIbHBIX PeakI1ii C
WCT0/Ib30BaHUEM MeTo/a
3JIEKTPOHHOTO OasaHca;

— C yyacTheM KOMITJIeKCHBIX
coeIMHeHUH (Ha rpruMepe
T'U/IPOKCOKOMITIIEKCOB LIMHKA U
a/TFOMUHUS).

2. 3alauy Ha pacuet
KOJTMYeCTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peakLvy CoeIMHeHUsI; MacCOBOM
WM 00beMHOM 0K BBIXO/ja
MPOAYKTa peakiu COeJUHeHHs
OT TeOpeTUUeCKH BO3MOXXHOT0;
00BbeMHBIX OTHOIIIEHHH ra3oB;
KOJTMUeCTBEeHHBIX
XapaKTepUCTUK UCXOAHBIX
BeI|eCTB U MPOAYKTOB peakLiy;
Macchbl (06beM, KOJTMUeCTBO
Bell|eCTBa) NPOJYKTa peakLvy,
€CJIM OTHO U3 BeleCTB JJaHO B
BH/Ie pacTBOpA C OIpe/ie/IeHHON
MacCOBOM /10/1eii paCTBOPEHHOTO
BellleCTBa.

2.2 Anektponutrnyeckass | CocTaBisiTb ypaBHEHUS 1. 3aaHus Ha coCTaBIeHUe OK 01
Jyccouyanys 1 XUMHYECKUX PeakLiuu MOJIEKYISIPHBIX U MIOHHBIX
VOHHBIN 00MeH MOHHOTO 0OMeHa C yyacTheM | peakLUi C yuaCTheM OKCH/IOB,
HeOpraHWYeCKUX BelleCTB KHCJIOT, OCHOBAHMI U COJIeH,
VMOHHBIX peakLyi Tuapoan3a
COJiel, yCTaHOBJIEHUE
M3MeHeHHs1 KUCJIOTHOCTU
Cpezbl.
2. JlaboparopHasi paboTa
«Peakiuy rujposivsa».
3 Pasznen 3. NccneposaTk CTpoeHue U KouTpospHast paboTa
CrtpoeHnue u CBOMCTBA HEOPraHUUeCKHUX «CBoIiCTBa HEOPraHUUECKUX
CBOICTBa BeII|eCTB BelLleCTB»
HeopraHu4eCcKux
Bell|eCTB
3.1 Knaccudukarus, Knaccudunmposatb 1.Tect «HomeHknatypa u OK 01
HOMEeHK/aTypa 1 HeopraHWuecKyre BelllecTBa B | Ha3BaHWe HeOpraHUUeCKUX
CTpOeHue COOTBETCTBUHM C UX BelLleCTB UCXOAS U3 UX
HEOpPraHUuecKrux CTpPOeHUeM XUMHUUECKON (OpMYJIbl U
BeIIeCTB COCTaB/IeHHe XUMHUUYeCKOU

(hopMy/bl UICXO/Is1 U3 HAa3BaHUS
BellleCTBa 0 MeXyHapOAHOU
WM TPUBHATTBHOU
HOMEHK/IaType».

2.3ajauM Ha pacueT MacCOBOMU
o1 (Macchl) XMMHAUY€ECKOTO
s7eMeHTa (coefiuHeHUs1) B

(@]
N




| MoJieKyJie (CMecH).
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3.IIpakTrueckure 3ajaHus 110
K/1accuuKalyy, HOMeHK/IaType
1 XUMUUeCKuM (hopmMmyiam
HeopraHUuecKHx BellecTB
Pa3UUHBIX K/1aCCOB.
4.TIpakTrueckue 3aaHus Ha
onpejie/ieHue XUMUUeCKOU
aKTHMBHOCTH BelL[eCTB B
3aBUCUMOCTH BHJA
XUMUUECKOH CBSI3U U TUMA
KPUCTa/IZTMYECKOU PEeLleTKHU.

3.2 ®Du3UKO- YcranaBmmBath 3aBUCMMOCTL | 1. Tect «OcobeHHOCTH OK 01
XUMUUeCKHe (bU3UKO-XUMUUECKHUX XUMHUUECKUX CBOUCTB oKcuzioB, | OK 02
CBOICTBA CBOMCTB HEOPraHUYeCKUX KUC/IOT, OCHOBAHUIA,

HeopraHMYecKux BeIIleCTB OT CTPOEHUs aTOMOB | aM(OTepPHBIX THIPOKCH/IOB 1

BelleCTB Y MOJIEKYJI, @ TAK)Ke TUMa coJiei».

KPUCTA/I/TMUECKOM peleTKH 3ajjaHysl Ha COCTaB/IeHue

yPaBHEHUN XUMUUYECKHX
peakLyii C yyacTHeM MPOCThIX U
CI0XKHBIX HeOpraHU4eCcKUX
BeLL[eCTB: OKCU/IOB METaJI/IOB,
HeMeTaJlJIoB U aM(OTepHBIX
3/1eMEeHTOB; HEOpraHUYeCKUX
KUC/IOT, OCHOBAHUI U
amM(bOTepHBIX THAPOKCH/IOB,
HeopraHuuecKux CoJsew,
XapaKTepu3yHoIMX WX CBOMCTBa
Y CII0CO0BI TIOTyYeHusl.
[TpaKTUKO-OpUEeHTHPOBAHHEIE
TeopeTuUecKUe 33/laHusi Ha
CBOWCTBA U TOJIyYeHre
HeopraHuvyecKrx BelecTs. 4.
JlabopaTopHasi paboTa
«CBoIiCTBa MeTaIOB U
HeMeTaJlJIOB».

3.3 Upentudukaiys OO60CHOBBIBAaTH 3HAUEHUE U [TpaKTUKO-OpUeHTHPOBAHHbIE OK 01
HeopraHUuuecKux nipYMeHeHre 3a/laHusI TI0 COCTaBJIEHUIO OK 02
BelI[eCTB HEOpPraHUUYeCKHX BeIlleCTB B | XUMUUECKUX Peakiuii C

ObITOBOM U yuacThieM HeopraHUuecKux
TIPOM3BO/CTBEHHOM BelL[eCTB, UCIIO/Ib3yeMbIX JJIs UX
JiesiTe/TbHOCTU YesioBeKa UX UAeHTUPUKALIN U
bU3MKO-XUMUUeCKUMHU TIPOMBIIIEHHBIX CTIOCOO0B
CBOMCTBaMH TOJTyYeHUsl.

4 Paspen 4. Wccnenosate cTpoeHvie U KonTtponbHas pabora
Crtpoenue u CBOMCTBA OpPraHMYeCcKUX «CTpyKTypa u CBOMCTBa
CBOICTBa BeIIIeCTB OpPraHUYeCKUX BeI[eCTB»

OpraHuuecKux
Bell[eCTB

4.1 Knaccudukanys, Knaccuduimposatb 1.3ap1aHust Ha CcOCTaB/ieHHe OK 01
CTpOeHUe U OpraHhvecKyre BellecTBa B Ha3BaHUM OpraHM4eCcKux
HOMeHKJ/IaTypa COOTBETCTBUU C UX COeIMHeHUM N0 TPUBUAIbHOM
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OpraHUYecKHUx
Bell|eCTB

CTpOeHueM

WU MeXKYHapOLHOU
CUCTEMaTUUYEeCKOU
HOMEHKJIaType.

2.3aaHusl Ha COCTaB/eHHe
TIOJTHBIX M COKpAll{eHHbIX
CTPYKTYPHBIX (hopmyJi
OpraHuyvecKHX Bell|ecTB
OT/lelIbHbIX KJ/1aCCOB.

3. 3alauy Ha onpejesieHye
rpocTeiiiiieid popmyJibi
OpraHUuYeCcKON MOJIeKYJIbI,
WCXOJs U3 3JIEeMEeHTHOT0
coctaBa (B %).

4.2

CeoiicTBa
OpraHUuecKrux
COoeTMHEeHUM

YcraHaBMBaTh 3aBUCUMOCTD
(bU3UKO-XUMUUECKUX
CBOMCTB OpraHAYeCcKux
BeII[eCTB OT CTPOEHUS
MOJIEKYJT

1.3aaHus Ha COCTaBJIeHUe
ypaBHEeHUN XUMUUECKUX
peakiuii C yyactieM
OpraHUueCcKHX BellleCcTB Ha
OCHOBaHHWU MX COCTaBa U
CTPOEHWUSI.

2.3aJaHusl Ha COCTaB/eHHe
ypaBHEeHUN XUMUUECKUX
peaki1ii, WTFOCTPUPYIOLIUX
XUMHYECKHUe CBOWCTBA C
y4eTOM MeXaHU3MOB
TpOTeKaHusl JaHHbIX peaklui U
reHeTUYeCKOU CBSI3U
OpraHUueCKHX BeIleCTB Pa3HbIX
KJ1aCCOB.

3.PacueTHsble 3a7auu 110
yPaBHEHHUsIM peakLiuii C
ydacTHeM OpraHuYecKux
BeLLeCTB.

JlabopaTopHasi paboTa
«ITonyueHnue sTUIeHa U
V3y4yeHUe ero CBOMCTBY.

OK 01
OK 02

4.3

Upentudukaiys
OpraHUYeCKUX
BeIIIeCTB, UX
3HaueHue u
TIpUMeHeHue B
OBITOBOM U
MPOU3BO/ICTBEHHOM
JesiTeTbHOCTU
yesioBeKa

O060CHOBBIBAThL 3HaUYEHHE U
NIpUMEeHEeHNe OPraHuYeCKuX
BEIIeCTB B OBITOBOM U
TIPOM3BO/ICTBEHHOMH
J1esITeIbHOCTH UeIoBeKa UX
(U3UKO-XMMUUYECKUMU
CBOMCTBaMH

[TpaKkTHKO-OpHeHTUPOBAHHbIE
3a/laHus1 TI0 COCTaBJIEHUIO
XUMHUYECKUX peakLyi C
y4JacTveM OpraHhYecKrux
BeI|eCTB, UCI0/Ib3yeMbIX /11 X
WieHTUDUKALMU B ObITY U
TIPOMBIILIJIEHHOCTH.

OK 01
OK 02

5.1

CkopocTtb
XUMHUUECKUX
peakLyi ,
XUMUYeCcKoe
paBHOBecHe

WccnenoBaTh BAUsiHME
KOHLIeHTpaLyu
pearvpyroLiux BelecTB U
TeMIiepaTypbl Ha CKOPOCTb
XMMHWYECKUX peakiui

1. ITpaKTUKO-OpUEeHTUPOBAHHbIE
3a/laHys Ha aHa/in3 (haKTOpOB,
BJ/IMSIIOLMX HA U3MEHeHHe

CKOpPOCTH XUMHUECKOH peakiuu.

OK 01
OK 02

6.1

IToHsgTuHe o
pacTBopax

Pa3nuuarth UCTUHHBIE
pacTBOPbI, KO/UIOUIHbIE
pacTBOpPHI U

1. 3ajlaun Ha IPUrOTOBJIEHKE
pacTBOpPOB.
2.I1pakTUKO-OpHeHTHMPOBaHHbIe

OK 01
OK 02
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rpy0oAvCTIepCHBIe CUCTEMBI
Ha OCHOBE XUMUYECKOr0

pacyeTHble 3a/laHUs Ha
[IMCTIEPCHBIE CUCTEMBI,

9KCIrepuMeHTa HCTIO/Ib3yeMble B ObITOBOU U
TIPOU3BO/ICTBEHHOM
JlesITeJIbHOCTH YesioBeKa.
6.2 Wccnenoanue VccnenoBaTh JlabopaTopHasi paborta (Ha OK 01
CBOWMCTB PacTBOPOB | (hHM3UKOXUMHUUECKUEe BBLIOOD):
CBOMCTBA pa3/IMUHbIX BUJIOB | — [IpUroroBsieHre pacTBOPOB;
pacTBOpOB
II [TpukiagHOM MOy /b
7 Pa3pen 7. OueHrBaTh NOCAEACTBUS 3auura Keiica (C yueTtom
Xumus B ObITY U ObITOBOM 1 Oyayiei npodeccroHaibHON
NIPOU3BO/JCTBEHHOM | TTPOW3BO/ICTBEHHOMN JlesATe/IbHOCTH)
JlesiTeIbHOCTH JlesiTe/IbHOCTH uesioBeKa C
yejioBeKa MO3ULIUK 3KOJIOTHUUYECKOU
6e30macHOCTH
7.1 Xumus B ObITY U OreHuBarh MoCaeACTBUA Keiic (c yuerom Oyayieit OK 01
MPOM3BOZICTBEHHOM | OBITOBOM U rpoecCcroHaNbHON OK 02
JleaTe/IbHOCTH MPOU3BOJCTBEHHOMN JlesATe/IbHOCTH) OK 04
yejioBeKa JlesiTe/IbHOCTH uejioBeKa C Bo3moskHble TeMbl KelcoB: 1. OK 07

TMO3UIMH 3KOJIOTMYeCKOu
0e30macHOCTH

[ToreruieHue KvMara u
BBICBOOOXK/I€HHE Ta30BbIX
TM/IPaToB CO JJHA OKeaHa.
2.0Y Oymme Matepyasibl Ajis
aBWa-, MallluHO- U
puboOpOCTPOEHUS.
3.HoBble MaTepuasnsl

JI71s1 COJTHEUHBIX

Garapeti.

4.JlekapcTBa Ha OCHOBE
pacTUTe/bHBIX TIpernaparToB.
5.HoBbie MaTepuarsbl Ajst
COJTHeUHBIX OaTapeii.
6.JIekapcTBa Ha OCHOBe
pacTUTe/IbHBIX NTPenapaToB.
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