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1. IOACHUTEJ/IbHASA 3AITNCKA

ITporpamMma yueGHOro rpeamMeTa « XMMHUs» pa3paboTaHa Ha OCHOBE:

denepasbHOrO TOCYJAAPCTBEHHOTO 00pa3oBaTe/NbHOrO CTaHJapTa CpeaHero
ob1rero obpasosanus (manee — I'OC COO);

NPUMEPHOM OCHOBHOM 0Opa3oBaTe/bHOW TIPOTPaMMbI  CPeJHETr0o O0O0IIero
obpa3zoBanus (ganee — ITOOIT COO);

denepanrbHOrO TOCyAapCTBEHHOTO 00pa30oBaTe/NIbHOTO CTaHAapTa CpegHero
npodeccroHanbHOTO 0Opa3oBanus (gamee — GI'OC CITIO) 18.02.09 IlepepaboTka
HeTU U rasa;

npuMepHOii  paboueit  mporpaMMbl  00Ijeobpa3oBaTesbHON  yueOHOM
OUCLIUTUTAHBI « XUMUS» (7151 podeCCUOHaTbHBIX 00pa30BaTe/IbHBIX OpraHU3al[iii);

yueOHOro T/1aHa 110 crietanbHocTH 18.02.09 TTepepaboTka HedTH 1 Ta3a;

paboueii MporpaMMbl BOCITUTaHMS I10 crerranbHocTy 18.02.09 Ilepepabotka
HedTH U rasa.

[TporpamMMa yueOHOrO TipegMeTa «XHMHs» pa3paboTaHa B COOTBETCTBHM C
Konrenmueil miperiofaBanust  o0ijeoOpa3oBaTeNbHBIX  JUCHUIVIAH C  YUETOM
npoecCMOHA/ILHOM HaMNpaB/IeHHOCTH TIPOrPaMM  CpeJHero TpodeccuoHalTbHOTO
oOpa3oBaHusl, peanu3yeMbIXx Ha 0a3e OCHOBHOro o00ilero oOpa3oBaHus,
YTBEP)XJEHHOM  pacrnopsbkeHueM MuHuKcTepcTBa  TpocBelleHds — Poccuiickou
@epepauuu ot  30.04.2021 Ne P-98, Ha ocHoBaHuu mvMcbMa /[lerapramMeHTa
rocy/JapCTBeHHO! MOJUTHUKU B cepe cpefiHero mpodeccroHasbHOr0 06pa3oBaHus U
npodeccuoHasbHOTO  00yueHuss MuUHHCTepCTBa  MpOCBellleHUss  Poccuiickoi
®epepauyu 0T 30.08.2021 Ne 05-1136 «O HaripaB/ieHUA MeTOAUK MPerogaBaHus».

Copep>kaHue paboueil mporpamMMbl M0 TIpeMeTy «XWMHUs» pa3paboTaHO Ha
OCHOBe:

CMHXPOHHK3alMK oOpa3oBartenbHbIX pe3ynbTaTroB PI'OC COO (JIMYHOCTHBIX,
npeAMeTHbIX, MeTanpeaMeTHbIXx) 1 @I'OC CIIO (OK, I1K) c yuyeTtom npoduibHOU
HarpaB/IeHHOCTH CIelUaJTbHOCTH;

WHTEeTrpallid W TIPeeMCTBEHHOCTH COZiep)KaHUsl TI0 TIpeAMeTy «XUMHS» U
cofiepKaHusi yueOHbIX JUCLUIIKH, podeccroHanbHbix Moayneid @I'OC CIIO.

1.1. Mecto yueO0HOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBarTe/IbHOI IPOrPaMMBbI:

YuebHbIli mipeaMeT «XUMHsS» H3ydaeTcss B 00I1jeoOpa3oBaTe/lbHOM IHKJIe
OCHOBHOW  oOpa3oBaTenbHOW  MPOrpaMMbl  CpefiHero  MpOdeCcCHOHATbHOTO
obpazoBanus (ganee — OOIT CITIO) o crierfuanbHocTH 18.02.09 Tlepepabotka HedTH
¥ ra3a Ha 0a3e ocHOBHOro o6iiero obpa3oBaHusl C TO/y4eHHEM CpefHero 00Iiero
oOpa3oBaHws.

Ha u3yuenue mpeamera «XuMusi» 10 crieriasbHoctd 18.02.09 TlepepaboTka
HedTH U ra3a OTBOAMTCI 192 yaca B COOTBETCTBHMM C Y4yeOHBIM IIJITAHOM I10
crnierfuanbHocTy 18.02.09 IlepepaboTka HedTH U rasa.



B 1mporpamMme TeopeTMUYeCKHe CBe[EeHMsI [OIOJIHAITCS J/1abopaTOpHBIMU U
MPAaKTUYeCKUMHU 3aHATUSMH B COOTBETCTBUM C YUeOHBIM TJIAHOM TIO CITeL[UabHOCTH
18.02.09 IlepepaboTka HedTH U rasa.

ITporpamMMa COZIEP>KUT TeMaTHUECKHUH T/IaH, OTPa’KarolUi KOJIMUeCTBO YacCoB,
BbIJ[e/IIEMO€e Ha M3yUYeHHe Pa3/e/ioB U TeM B paMKax IpeaMeTa « XUMUsT».

KOHTpO/Ib KauecTBa OCBOEHHUsI IpeamMeTa «XHMHs» MTPOBOJMTCSA B TIPOL[ECCE
TeKYLLero KOHTPOJISA ¥ TIPOMEKYTOUHOM aTTeCTaLiH.

Teky1iuii KOHTPOJIb POBOAUTCS B Mpefiesiax yueOHOTO BpeMeHU, OTBe/IeHHOTO
Ha TpeAMeT, KaK TPaJUIMOHHBIMH, TaK M MHHOBALIMOHHBLIMM METOJaMH, BK/IHOUast
KOMIIBIOTEPDHOE  TeCTUpOBaHMe. Pe3yabTaTbl KOHTPOJSL  YUMTBHIBAIOTCA — IIPU
T10/IB€IEHUH UTOTOB T10 TIPeIMETY.

ITpome)KyTOuHasi aTTeCTalis IPOBOAMUTCA B (opMe 3K3aMeHa II0 KTOram
W3y4eHus IipeIMeTa.

1.2. lenu u 3aauu yueOHOro mpeaMeTa

Peasu3arusi nporpammbl yuebHoro ripegmera «Xumusi» B CTpykType OOII
CIIO Hampas/ieHa Ha JOCTUKeHUe LieJIu T10:

OoCBOeHUIO 00Opa3oBaTenbHbIX pe3ynbTaToB @I'OC COO: nuuHocTHBIE (JIP),
MmeTanpeameTHble (MP), npeameTHble yriaybseHHoro ypoBHs (ITP6 u [1Py),

MOJITOTOBKe O0yYaroIMXcsi K OCBOEHHIO 001X | TpodhecCHoHaTbHBIX
komneteH1ui (manee — OK, T1K) B cootBeTcTBUM ¢ PI'OC CIIO 1o crneryaabHOCTH
18.02.09 IMepepaboTka HedTH U rasa.

B cootBerctBuu ¢ ITOOII COO copepskaHue TporpaMmbl HaripaB/ieHO Ha
JNOCT)KeHUe CIeAyIIIUX 3a/1au:
- (opMHpoBaTh y OO0yUarolUXCs yMeHHe OIleHWBAaTh 3HAUMMOCTb XHUMHUECKOTO
3HaHUS JJ151 K&KIOTO Uel0BeKa;
- opMHUpOBaTh y 00YUarOIUXCS 11eJI0CTHOE MpeZiCTaB/IeHHe 0 MUPe U PO XUMHUH B
CO3/IaHUY COBPEMEHHOW eCTeCTBeHHO-HayuHOW KapTHHBI MHUPA; YMeHHe OOBSICHSTh
00BEKTBI U TIPOIECCHI OKpY»Karolel /1elCTBUTeTbHOCTH: MPUPOHOM, COI[MaTbHOM,
KYJIbTYPHOM, TEXHUUECKOM Cpe/ibl, UCII0/Ib3Ys /11 3TOr0 XMMUUeCKre 3HaHUS;
- pa3BuBaTh y OOy4YarOIMXCsd YMEHUs pa3nuuatb (akTbl U OI[eHKW, CPaBHUBATh
OLIeHOYHbIe BBIBO/IbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KDUTEPUEB C
orpefie/IeHHOM  CHCTeMOW  IeHHocTeid, (opmyivdpoBaTh ¥ 00OCHOBBLIBAThb
COOCTBEHHYIO TTO3UIIHIO;
- mproOpeTaTth OOYYarOIMMCSI OITBIT Pa3HOOOpa3HOM AesSTe/NbHOCTH, TTO3HAHUS H
CaMOTO3HaHUsl; KJ/OUEBbIX HaABLIKOB, HMEIOIIUX YyHUBEpCa/JbHOe 3HaueHue [/t
Pa3IMYHBIX BUJIOB JeSITe/IbHOCTU (HABBIKOB pellieHHs TTPo0JieM, MPUHATHS pellleHunH,
TIOMCKa, aHa/iM3a U 00paboTKK WH(pOpMaIi, KOMMYHHUKATUBHBIX HABBIKOB, HABLIKOB
W3MepeHH, COTpyJHWYecTBa, Oe3omacHoro oOpaijeHHusi C  BelecTBaMu B
TOBCE/THEBHOM KU3HM).

B npoijecce ocBoeHMs TipeiMeTa « XUMUsI» Y 00yJaroIuxcs 1iejieHarpaB/ieHHO
dbopMUpYIOTCA YHUBepcajibHble yueOHble JeicTBUsA (fJanee — YY/I), BK/Itouasi
¢dbopMrpoBaHre KOMIeTeHIMM B 06/1acTy yueOHO-MCC/Iej0BaTeTbCKOM AesTeTbHOCTH,
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KOTOpbIe B CBOIO OUepe/ib 00ecrieurBalOT MpeeMCTBEHHOCTb (DOPMUPOBAHUS OOIIUX
komreTteHiu ®I'OC CIIO.

dopmMUpoBaHue Yyl OPHUEHTUPOBAHO Ha ripoeccoOHaILHOE
camoorpe/eieHrde 00yuaroluxcs, pa3BUTHe 0a30BbIX yIpaBIeHUECKUX YMEHHH I10
TJIAHUPOBAHUIO U TIPOEKTUPOBAHHIO CBOET0 MpodeccroHaIbHOTO OyayIriero.

1.3. OO0mas xapakTepuCTHKA yue0HOro rnpejmera

[Mpeamet «XuUMUs» U3ydaeTcs Ha yryiybaeHHOM YPOBHe.

IIpegMer «XuMUSI» UMeeT MEXAUCLHUIUIMHADHYK CBSI3b C  AUCLUIUIMHAMU
obiienpodeccoHabHOTO  LKKAa «OpraHuueckasi XuMUs», «AHaJIUTHUeCKast
XUMUS», «DPu3nueckas U KOJ/UIOMJHAas XWMUsS», a Takxke MpoQecCHoHaTbHbIMU
Mopysiamu [IM.02 BepeHve TexXHOJIOTMUeCKOro mporiecca Ha ycraHoBkax [ u 11
kareropuid, [IM.03 OueHka KaueCcTBa BBbIMYCKaeMbIX KOMIIOHEHTOB W TOBapHOU
MPOAYKLUU 00HeKTOB TiepepaboTKy HedTH U rasa.

[pegmeT «XuMUs» UMeeT MeXXIUCLMIUIMHAPHYIO CBsi3b C YUeOHOM AUCLUITIMHOM
«O61me KomreTeHLIMM TpodeccroHanma» o0IenpodeccOHaNMBHOTO LIMKIa B YacTH
Pa3BUTHSI UMTATeIbCKOM, eCTeCTBEHHO-HayUHOM IPaMOTHOCTH, a TakXe (POpMHPOBaHUS
obumx KomreTeHLWt B cdepe paboTbl € wuHbOpMalvell, caMOOpraHu3alud U
caMoyTIpaB/ieHysl, KOMMYHUKALUH.

CopepkaHue  mpeaMeTa  HalpaB/IeHO  Ha  JOCTIDKeHUWe  JIMYHOCTHBIX,
MeTarpeJIMeTHbIX U TPeIMETHBIX Pe3y/bTaToB 00yueHsi, pernameHTUpoBaHHBIX OI'OC
COO.

B npoduibHyrO COCTaBISIOIIYIO IO TMpeAMeTY BXOAUT MPO¢eCCHOHAIbHO
OpUEeHTHPOBAaHHOe Coflep)kKaHue, Heobxoayumoe A/si (OpMUpOBaHUs y OOydYaroIuxcs
0611uX 1 poeccroHaTbHbIX KOMIeTeHLIW.

B yemsix moArotoBku obyuaromyxcsi K - Oyayiiedd  nmpodeccMoHanmbHOM
JleITeNIbHOCT TIPU  M3yueHWM yueOHOro TipejMeTa «XuMHsi» 0coboe BHHUMaHHe
y[eJeTCs YMEHUIO0 WCIIO/b30BaTh [JOCTW)KEHUsI COBPEMEHHOU XUMWYECKOM HayKu U
XUMWYECKUX  TEeXHOJIOTMM TIPUMEHUTEbHO K  BbIOpaHHOW  TPOodheCcCHOHATbHOM
JeITeIbHOCTH, COO/OfIeHHI0  TpeOoBaHMA  Ge30ITacHOTO  BBIMO/HEHWsS paboT H
5KO0JIOTMYeCcKoM 6e301acHOCTH.

B nporpammMe mo mnpeamery «XWMHS», pea3yeMOM MPH TMOArOTOBKe
obyuarormyxcst 1o crerianbHoCcTH 18.02.09 TTepepabotka HedTH U Ta3a, TPodUIBHO-
OPHWEeHTUPOBAHHOE COJep)KaHWe HaXOAUT OTpakeHWe B TeMax «YTJIeBOJOPObI»,
«Kucnopojcozepkaiye  opraHuyeckhe  COeJWHEeHUs», «A30TCozeprKalye
OpraHvuyeckue coefuHeHVs. BbICOKOMOJIEKY/ISIpHbIe COe[UHEeHHs». XHUMUYeCcKue
peakiun», «Boga. PacTBOpBL. DyeKTpoauThuYecKas JuUcconyanusa», «/JucrnepcHbie
cucTemsbl. PacTBOpEBI. D/1€KTPOIUTHYECKAs JUCcoLatug», «HemeTamib».



1.4. Ilnanupyembie pe3y/IbTaThl 0CBOEHHUA YUeOHOr0 mpegMeTa

B pamkax mporpaMmbl y4yeOHOrO rmpeiMeTa «XHUMHUSI» OOYYarOLUMUCS
OCBauBalOTCS JIMYHOCTHBIE, MeTarpeMeTHble W TIpeJMeTHble pe3y/bTaThl B
cootBeTcTBUM C TpeboBanussMu OT'OC cpesHero obiiero 06pa3oBaHUst: TMYHOCTHBIE
(JIP), metamnpeametHeie (MP), mpeaMeTHble /51 YrayO/J€HHOIO YPOBHSI H3yUeHHs
(TTP6 u ITPy):

Kol IInaHupyemMbie pe3y/bTaThl 0CBOEHHS y4e0HOT0 MPeMeTa BK/IIYAKT:
pe3y/ibTaTo
B

JInuHocTHBIE pe3y/ibTaThl (JIP)

JIP 04 ChopMHpPOBaHHOCTE ~ MHUPOBO33pEHMS,  COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOM MPAKTWKW, OCHOBAHHOTO Ha JMasore
KYyJIbTYD, a TaK’Ke pa3/MuHbIX opM 00I1[eCTBEHHOTO CO3HAHMUsI, OCO3HaHUe CBOEro
MeCTa B MNOIMKYJIbTYPHOM MUPE;

JIP 09 I'oToBHOCTB U CrIOCOOHOCTH K 00pa3oBaHMIO, B TOM UMC/le camMooOpa3oBaHUIO, Ha
NPOTSDKEHUM  BCeH  JKWU3HM; CO3HATe/JibHOe OTHOIIEeHWe K HerlpepbiBHOMY
00pa3oBaHMI0 KaK YCJIOBUIO YCIIEIIHOM TMpodeccoHanbHOM U 00IecTBeHHOM
JesTeIbHOCTY;

JIP 13 Oco3HaHHbIN BbIOOp Oyayiieil npodeccM W BO3MOXKHOCTeH —peanu3alivu
COOCTBEHHBIX  JKU3HEHHBIX TUIAHOB; OTHOIIEHHWe K TpodeCcCUOHATbHON
JIesiTeNTbHOCTU KaK BO3MOKHOCTM yUacCTUs B DeIlleHHWU JINUHBIX, OOIeCTBeHHbIX,
rOCYy/JapCTBEHHBIX, 00IeHAIIMOHAIBHBIX MTP00JIEM;

JIP 14 CdopMHPOBaHHOCTh ~ 9KOJIOTMYECKOTO  MBIIUIEHUs, TIOHWUMAaHUS  BJIMSHUS
COLIMaNbHO-3KOHOMHYECKHUX TPOLIeCCOB Ha COCTOSIHWE MPUPOJHOM Y COLMaIbHOU
cpefbl; MprUoOpeTeHre OIIbITa YKOJI0r0-HalpaB/ieHHOM JlesiTe/IbHOCTH;

JInuHOCTHBIE pe3y/IbTaThl NporpamMmsl Bocnutanus (/IPBP)

JIPBP 10.1 3abOoTSIIMICS 0 3alIyTe OKPY/KAIOILEeH Cpesibl.

JIPBP 10.2 3aboTsumiics 0 coOCTBeHHOM U Uy>Ko 0e30MacHOCTH, B TOM UHMC/Ie LU(PPOBOM

JIPBP 15 CTpeMsILuMIiCs K CaMOpPa3BUTHIO U CAaMOCOBEPILIEHCTBOBAHUIO, MOTUBUPOBAHHBIN K
00y4eHHI0, K COLMaIbHON U MPOdeCCHOHATBFHON MOOMTBHOCTH Ha OCHOBE
BbICTpauBaHUs )KU3HEHHOM U NPOo()eCCUOHATbHON TPaeKTOPHUHU.
[leMOHCTpUpYIOIIMIA MHTEpeC U CTpeMJieHue K Mpo(ecCUOHaNbHOM J1eATelTbHOCTH
B COOTBETCTBUM C TPeOOBAHUSIMM COLMATbHO-9KOHOMHUECKOTO  Pa3BUTHS
Camapckoii obnacTy.

JIPBP 16 Crpemsiurics K  pe3yJIbTaTUBHOCTU Ha  O/MMIIMajax, KOHKYypCax
rpogeCcCMOHA/ILHOIO MacTepCTBa pa3/IMuHOro YpoBHs (B ToM uucie World Skills,
Abumumnukc, [lenbuiicKie Urpbl U T.J.).

JIPBP 17 Oco3Halomumii  1IeHHOCTU  WCIIO/Ib30BaHHWsA B COOCTBEHHOW  JIeSTe/TbHOCTU
WHCTPYMEHTOB U TIPUHILIUIIOB Oepe)KJTMBOro MPOM3BO/ICTBA.

MeTtanpeaMeTHble pe3yabTaTsl (MP)

MP 01 YMeHue caMOCTOSITeJIbHO OIpefensTh Lie/d [JesATeJIbHOCTU M COCTaBJIATh IJIaHbI
JesaTenbHOCTH, CaMOCTOSTETLHO OCYI[eCTBJIATH, KOHTPOJINPOBATh u
KOPPEKTHUPOBaTh [esATe/bHOCTb, HCII0/b30BaTh BCe€ BO3MOXXHBIE PECYPChl I
JIOCTYDKEHUs] TIOCTaB/eHHbIX LieJlell U peanu3aliid IJIaHOB [esiTe/IbHOCTY;
BbIOMPATh YCIElIHbIe CTPATETMK B PA3/IMUYHBIX CUTYalIUsX;

MP 02 YMeHre MPOJlyKTUBHO OOIIAThCS W B3aMMO/IeHCTBOBATh B TIPOIleCCe COBMECTHOM
JesTeTbHOCTA, YUYWTHIBaTh TIO3ULUM JIDYTMX YUYaCTHUKOB [eSTe/IbHOCTH,
3¢ (deKTUBHO pa3pelliatb KOH(QIMKTHI;
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Koapb1
pe3y/1bTaTo
B

l'[na}mpyeMble Pe3y/1bTAdThI 0CBOEHUSA yqeﬁnoro npeamMmera BK/I4amT:

MII 04

l'oToBHOCTE W CIOCOOHOCTH K CAaMOCTOSITENIbHOM  WHGMOPMAI[MOHHO-
TI03HaBaTe/IbHOU [1eSITeJTbHOCTH, BjlajleHHe HaBbIKaMM IOJydeHHUs] HeoOXOoJuMoi
vH(bOpMallMy U3 ClI0Bapel pa3HbIX TUIIOB, yMeHUe OPUeHTHUPOBATLCS B PA3TUUHBIX
WUCTOYHMKAaX WH(POpPMAalLMK, KPUTUYECKW OLIEHWBaTb W HWHTEPIPETUPOBATh
vHGbOpMaLIHIO, TIOJTyuaeMy0 U3 Pa3/IMUHbIX UICTOUHHUKOB;

IIpeameTHBbIe pe3y/bTaThl YriayosieHHbld ypoBeHb (ITP)

ITP6 01

CdopmupoBaHHOCTh TIPe/ICTaB/IeHH 0 MeCTe XMWY B COBPeMEeHHOW HayuHOU
KapTUHe MUpa; IOHMMaHue pojid XMMUU B (DOPMUPOBAHUU Kpyro3opa 1
(G YHKLIMOHA/IbHOM TPAMOTHOCTH Ye/IOBeKa JI/Isl pellleHusi MPaKTUUeCKuX 3ajau

ITP6 02

BiiazieHrie 0CHOBOTIO/IAralOMH XUMUUECKUMH TIOHATHSIMHA, TEOPUSIMH, 3aKOHaMHU
Y 3aKOHOMEpHOCTSIMU; YBePeHHOe T0/Ib30BaHue XUMUUeCKOW TepPMUHOJIOTUeN 1
CUMBOJTUKOU;

ITP6 03

BraseHrie 0CHOBHBIMU METO/IJaMHM HayUHOT'O TI03HAHUS, UCIT0/Tb3yEeMbIMUA B XUMUU:
Ha0JTr0/leHre, ONMCcaHe, U3MepeHue, SKCIIePUMEHT; yMeHHe 00pabaThiBaTh,
0OBSICHATh pe3yJIbTaThl POBEJIEHHBIX OILITOB U /IeJIaTh BHIBO/IbI; TOTOBHOCTb U
CHOCOOHOCTh MMPUMEHSITh METO/IbI TTO3HAHKS TIPY PeIlIeHHH MPAKTUUeCKUX 3a/iau;

[TP6 04

CdopMUpoBaHHOCTh YMeHHs [laBaTh KOJIMUeCTBEHHbIE OL[eHKH U TIPOBO/IUTh
pacueThbl 110 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

ITP6 05

BraseHue rpaBuiaMu TeEXHUKH 0€30MAaCHOCTH TIPH MCITO/Ib30BaHUU XUMHUYECKUX
BeIIleCTB,;

ITP6 06

CdhopMHUpPOBaHHOCTb COOCTBEHHOM MO3ULIMHM TI0 OTHOIIEHUIO K XUMUUYECKOH
vH(bOopMaLlKy, Moay4YyaeMor U3 pa3HbIX UCTOUHUKOB

[TPy 01

ChopMHPOBAHHOCTb CUCTEMbBI 3HAaHUH 00 OOIIMX XUMHUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TeOPUSIX;

[TPy 02

CchopMUpPOBaHHOCTb YMEHH UCCIe[I0BaTh CBONMCTBA HEOPTaHUUeCKUX U
OpraHUYeCKUX BEITeCTB, 00bICHSATh 3aKOHOMEPHOCTH MTPOTEKaHHUSI XUMUUECKIX
peaklIyi, MPOrHO3WPOBaTh BO3MOXKHOCTb MX OCYILeCTBJIEHMS;

ITPy 03

BraseHre yMeHUSIMU BBIZIBUTATh TMIIOTe3bl HA OCHOBE 3HAHUM O COCTaBe,
CTPOEHUHU Bell[eCTBAa ¥ OCHOBHBIX XUMHUECKHX 3aKOHAX, POBEPSITh UX
9KCIIePUMEHTATbHO, (hOpMYMpYsI Lie/Tb UCCIe0BaHuUS;

TPy 04

BrazieHrie MeTo/jlaMu CaMOCTOSITE/TbHOTO TJTAHUPOBaHUSI U TPOBe/IeHNs
XUMHUYECKUX 3KCIIEPUMEHTOB C COOJII0/IeHreM TipaBu/1 6e301acHoi paboTsl C
BellleCTBaMH 1 1abopaTopHbIM 000pyj0BaHHEM; CHOPMHUPOBAHHOCTb YMEHUH
OTKMCAaHWsl, aHa/IM3a U OLIEHKHU JOCTOBEPHOCTH MOTYYeHHOT0 pe3y/bTarTa;

TIPy 05

CdhopMUpPOBaHHOCTb YMEHH# MPOrHO3MPOBaTh, aHA/IM3UPOBATh U OLIEHUBATh C
TMO3UILIMH 9KOJI0rMUeCcKoi 6e301acHOCTH TIOC/Ie[CTBHSI OBITOBOM U
TTPOM3BO/ICTBEHHOM ZIesITe/TbHOCTH Ue/IOBeKa, CBSI3aHHOM C IepepaboTKOl BeIlecTB

B nipoiiecce ocBoeHUs TipeiMeTa « XUMUsI» Y 00yUaroIuxcs 1je/ieHarpaB/ieHHO
dbopMUpYIOTCA yHUBepcajibHble yueOHbIe [elCcTBUs, BK/IOYas (HOpMHpOBaHUe
KOMITeTeHIIUM, 00yuyarmuxcs B 001acTy yueOHO-MCC/IeJOBaTeTbCKOM U TIPOEKTHOM
JesiTe/IbHOCTA, KOTOpble B CBOIO oOuepegb 00ecreunBalOT IIPeeMCTBEHHOCTh
dopmupoBanus obiux KommeTteHu PI'OC CIIO.




Bujb1 yHHBEpCa/IbHBIX Y4eOHbIX Koabsl | HaumenoBanue OK (B cooTBeTCTBHMM C
JAelcTBUM OK ®I'OC CIIO mo 18.02.09 ITepepaboTKa
dIr'oC CO0 HedTH ¥ raza)
PerynaTuBHBIE YHHMBepCa/bHbIe YueOHbIe OK 01 |IToHumath CyLIHOCTb W COLMA/IBHYHO
JlencTBUs (Lieneriosaralye, rjiaHUpoBaHue, 3HAUMMOCTb CBOeM Oyyiieit mpodeccun,
PYKOBO/ZICTBO, KOHTPOJIb, KOPPEKLUS, TIPOSIBJIAATh K HEW YCTOWUMBBIM UHTEpeC.
MOCTPOeHre UHAWBU/YyalIbHON
00pa3oBare/bHOM TPaeKTOPUK)
[To3HaBaresibHbIe yHUBepcanbHble yueOHble | OK 02 | OpraHu3oBbIBaTh COOCTBEHHYIO
neiictBus (popMupoBaHue COOCTBEHHOM JesTeNIbHOCTb,  BBIOMpPATh  THUIIOBBIE
oOpa3oBaTe/ibHOM CTpaTeruu, Co3HaTeIbHOe MeTOAbl W  CrocoObl  BBITIOJHEHHS
(opmrpoBaHre 0O6pa3oBaTebHOTO 3apoca) npodeccCHOHaMbHBIX 3aJau, OLeHUBATh
1X 3((peKTUBHOCTb U KaYeCTBO
OK 04 | OcymecTB/ATb NOUCK U UCII0/Ib30BaHUE
vHbOopMaliy, HeoOXOAUMOM /1St
3¢ deKTHBHOTO BBITOTHEHHS
npodecCUOHABHBIX 3a/au,
rpoecCroHaTBLHOTO U TUUHOCTHOTO
Pa3BUTHSL.
KoMMyHUKaTUBHBIE YHHUBEpCalbHbIe OK 05 | Mcnonb3oBaTh MHGOPMaIMOHHO-
yueOHble /1eficTBUS (KOJUIeKTUBHAS U KOMMYHHKaLMOHHbIE TeXHOJIOTHU B
VHJUBU/yalbHas [esiTe/IbHOCTb J/Is npodecCroHaIbHOM /1esiTeTbHOCTH.
peliieHusi yueOHbIX, TT03HABATe/IbHbIX,
WCC/IeJ0BaTe/IbCKUX, POEKTHBIX,
rpo)eCcCMOHA/IbHBIX 3a7iau)
OK 06 | PaboTaTh B KOJIZIEKTHBE U KOMaH/e,
3¢ deKTHBHO 00IIaTHCS C KOJIJIeraMHy,
PYKOBO/ICTBOM, TIOTPeOUTE/ISIMH.
OK 07 | bBpaTh Ha ce0st OTBETCTBEHHOCTb 3a
paboTy ueHOB KOMaH/IbI
(MOUMHEeHHBIX), pe3y/bTaT BbINOJIHEHHUS
3a/laHUM.
[To3HaBaTesbHbIe yHUBepcanbHble yueOHble | OK 08 | CaMOCTOsITE/TBHO — OTIPeJIeNiATh  3a/lauu
JeiictBusi (popMrpoBaHue cOOCTBEHHOU npodeccCUOHaNbHOTO UM JIMUHOCTHOTO
obpa3oBare/ibHOM CTpaTeruu, Co3HaTeIbHOe pasBUTHS, 3aHMMaThbCs
(hopmupoBaHue 06pa3oBaTeLHOTO 3ampoca) camoo0pa3oBaHUeM, OCO3HaHHO
IJIaHUPOBATh TIOBBILLIEHUE
KBa/IM(PUKALIWK.

B nensax mnoarotoBku oOyuaroiuxcs K Oyayigedt nmpodeccroHanbHON
JesiTe/IbHOCTU TIPU U3y4YeHUM ydyeOHOTro rpeaMeTa « XUMMUsI» 3aK/aZibIBaeTCsi OCHOBA
nnsi dopmupoBanus [IK B pamkax peanusaiuu OOIT CIIO mo crielia/ibHOCTU

18.02.09 IlepepaboTtka HedTH 1 Ta3a




Kops! ITIK HanmenoBanue I1IK (B coorBercTBNu ¢ PI'OC CIIO no 18.02.09
ITepepaboTka HedTH ¥ rasa)

Bejenne TexHo0/10ruuecKoro npounecca Ha ycranHokax I u Il kateropum

[IK 2.2 | KoHTpo/1MpoBaTh KauecTBO ChIpbs, I10Jy4YaeMbIX IPOLYKTOB.

O1eHKa KaueCTBa BhIMYCKaeéMbIX KOMIIOHEHTOB M TOBAPHOM MPOAYKI[HH 00 bEKTOB
nepepadoTKu He)TH U rasa

K 3.2 OtleHHBaTh KaueCTBO BbIITyCKaeMbIX KOMITOHEHTOB U TOBapHOM MPOJYKLIWH.
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2. OB BEM YUEBHOI'O ITIPEIMETA U BU/Ibl YYEFHOUN PABOTHI

Bup yue0HO# padoThI

O0BeM B yacax

O0Bem 00pa3oBaTe/IbHOM MPOrpaMMbl y4eOHOro mpeMeTa 192
OcHoOBHOe coiep)KaHue 105
BT. U..

TeopeTHUeckoe obyueHre 55
nabopaTopHbIe/TIpaKTUUECKHe 3aHATHS 50
IIpodeccioHa/TbHO OPHEHTUPOBAHHOE CO/lep)KaHUe 77
BT. U..

TeopeTHyeckoe o0yueHre 22
nabopaTopHbIe/TIPAKTUUECKHE 3aHATHUS 55
KoncynbTanuu 4
IIpomexxyTouHas aTTecTalus (IK3aMeH) 6
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3. COAJEPXAHUE U TEMATUYECKOE IVNIAHUPOBAHUE YUEBHOI'O ITPE/IMETA XUMUA

HaumvenoBanue | Copep)kaHue yue0HOro marepuasna v popmsl opranusanuu | O0bém Kog Kon Koy TM4HOCTHBIX
Pa3/ie/ioB M TeM | AesiTe/IbHOCTH 00y4Jaromuxcs B 06pasoBaTeNbHOTO | 06pa3oBATEBHO pe3y/1bTaToB peain-
Hacax | pesyaprara ®rOC | ro pesyabrara 3atui NporpamMmet
COO ®rocC CIo BOCIIMTAHMs/HAIPaB-
JIEHUs1 BOCITUTAHUSA
1 2 3 4 5 6
Pazgen 1. 96
OcHoOBBI
OpraHu4ecKou
XUMHH
Tema 1.1. Copep)kaHue yue0HOro MaTepuasia 4
OcHOBHBIE BBenenue B opraHuueckyro xumuro. IloseneHue u passumue JIP 04, 09, 13;
TIOHATHUSA OpeaHuyveckoll Xumuu Kak Hayku. IIpedomem opeaHuuecKol MP 01-02;
OpraHUYeCcKoun xumuu. Mecmo u 3HaueHue Op2aHUUECKOlU XUMUU 8 cucmeme T1P6 01-02, 04, 06,
XHUMHU U TEOPUSA | ecmeCmeeHHbIX HAyK. B3aumocesisb  HeopeaHuueckux U [TPy 01, 02.
CTPOEeHUs OpeaHuuecKux gewyjecms. Xumuueckoe cmpoeHue Kak nopsiook
OpraHuYecKux COeOUHEeHUs1 amMOMO8 8 MO/IeKy/1e CO2/1ACHO UX 84/1eHMHOCMU.
COoeIMHeHUN OCHOBHBIE TIOJIOXKEHUSI TEOPUM XUMHUUYECKOrO CTPOEeHUs
(Teopusi A.M. opraHuueckux coeguHeHut A.M. BytiepoBa. YenepooHbili
ByTneposa) cKesem opeaHuueckoll Monekyabl. KpamHocmb Xumuueckoil

XUMUYECKO20
Ilonsmue o

ceasu. 3asucumocmb ceolicme eewjecmg om
cmpoeHusi Mosnekya. V3omepus u usomepbl.
¢yHKYUOHANbHOU 2pynne.

[MpyuHIMNBbl  K1accU(UKALMU — OpPraHUYeckKUuX COoeIMHeHUH.
MescOyHapoOHass HoOMeHKaamypa u npuHyunbl 06pa3oeaHust
Ha38aHUll OpeaHuyecKux coeduHeHul. Kmaccupukauusi u
0Cc0OeHHOCTH OpraHUYecKuX peakLuil. PeakyuoHHble YeHmpbl.
IlepeoHauanbHble noHAMuss O munax U MexXaHusmax
Op2aHuYecKux peakyuti. TI'emoaumuyeckuti u
eemepoK/aumuy4eckuli paspbl8 KO8AAeHMHOU XUMUYECKOU CB53U.
C80600HO paouKanbHbIl U UOHHBIU MexaHU3Mbl peaxkyuu.
TNoHsamue o Hykneogue u 3nekmpoguse.
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1 2 3 4 5 6

IlpakTHyecKue 3aHATHSA 8
[TpakTnueckoe 3anaTe Ne 1. CocTaB/ieHHWe CTPYKTYPHbIX JIP 04, 09, 13;
(hopMys1 opraHMUeCKUX BelllecTB MP 01, 02, 04;
[TpakTnueckoe 3aHsTue Ne2. CocTaBjeHHe CTPYKTYPHBIX ITP6 01-04, 06;
(hopmyJ1 ©30MEpPOB ¥ TOMOJIOTOB a/IKAHOB [TPy 01.
IIpodeccuoHaibHO OpPHEHTHPOBAHHOE COfiepXKaHue 36

Tema 1.2. Cojiep>kaHue y4e0HOro MmaTepuasia 16

Yrnesogopozbl | AnkaHbl. 3/6KMPOHHOE U NPOCMPAHCMBEHHOEe CMmpoeHue JIP 04, 09, 13; OK 01, 02, 04, ITo3H/JIPBP 15; 16
MOseKybl MemaHa. sp 3 -eubpuduzayus opbumaseli amomos MP 01, 02, 04; 05, 08
yenepooa. I'omonozuueckuli psd u obwas ¢opmyaa ankavos. ITP6 01-04, 06. IK 2.2; 3.2

Cucmemamuueckass HOMeHKAAMypd aaKAHO8 U paoUKajaos.
N3omepusi  yenepodHozo ckenema. usuueckue cgolicmea
a/KaHo8. 3aKOHOMepPHOCMU U3MeHeHUsl (pu3uuecKux ceoticms.
Xumuueckue ceolicmea A/IKAHO8: 2a/102eHUPOBaHue,
Oe2udpuposaHue, mepmuueckoe pasnodiceHue, KpeKuHe Kak
€nocobbl noayueHusl 8axcHeliwux coeOuHeHull 8 OpeaHUUeCKOM
cuHme3e. I'opeHue anKaHo8 KAk 0OUH U3 OCHOBHbIX UCMOYHUKO8
menia 6 npomblulieHHocmu u 6bimy. H3omepu3ayusi Kak
cnocob nojyueHusi B8bICOKOCOPMHO20 OeH3uHa. MexaHusm
peakyuu c80600HO padukaabHO20 3amewjeHus. IloayueHue
ankaHos. Peaxkyusi Biopya. HaxodxcOeHue 8 npupode U
npumeHeHue ajaKaHos.

Llvknoankanel. CmpoeHue Mo/nekyn yYukioankaHos. Obwjas
¢opmyna yuknoankavos. HomeHknamypa  YuKAOAAKAHOB.
N3omepus YUK/N0A/IKAHOB: Yy21epo0H020 cKkenema,
MedCKAaccosas, NpoCmpaHCmeeHHasi (Yuc-mpaHc-u3omepusi).
Cneyudguka ceolicme Yuk10anKaHo8 € MAAbIM pasmepom YUKAd.
Peakyuu npucoeduHeHus1 U paOuKa/1bHO20 3AMeUjeHUs..
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2 4 5 6
AJKeHbl. 3D/1€KMpOHHOE U NPOCMPAHCMBEHHOe CMpOeHue JIP 04, 09, 13; OK 01, 02, 04, ITo3H/JIPBP 15; 16
MoeKyAbl SmusieHd. sp 2 -eubpudusayus opbumasneil amomos MP 01, 02, 04; 05, 08
yenepoda. o- u m-ceas’u. Iomonozuueckuil psd u obwas [1P6 01-04, 06. IK 2.2; 3.2

¢opmyna ankeHos. Homenknamypa ankeHos. H3omepus
a/IKeHOo8: y2/1epOOH020 CKe/nemd, NO/A0NMCEeHUs1 KpamHOU CesA3u,
npocmpaHcmeeHHass  (Yuc-mpaHcu3omepus), MeHCKAaCcCOo8asl.
dusuueckue ceolicmea ankeHos. Peakyuu 31eKmpo@uibHO20
npucoeduHeHUst Kak cnocob noayyeHuss (QYHKYUOHAAbHbIX
Nnpou3e00HbIX Yy2neeo0opooos. IIpasuno MapkoeHukoea, e2o
J/1eKmpoHHoe  0bocHoeaHue.  Peakyuu  okucineHus U
noaumepusayuu.  IloausmuneH  Kak  KPYNHOMOHHAMCHbII
npooykm Xumu4ecko2o npou3eoocmed. IIpombluiieHHble U
nabopamopHble  cnocobbl  noayueHus  ankeHos. Ilpasuno
3atiyesa. IIpumeHeHue anKeHOs.

Ankamuensl. Kaaccugukayus ankadueHos no  83aUMHOMY
pacnonoxceHut0 Kpamubix cesisell 8 monekyne. OcobeHHocmu
9/1eKMPOHHO20 u NpOCMpPaHCmMeeHHO20 cmpoeHus
conpsiceHHbIx ankadueHog. Obwjasi ¢opmyaa ankaoueHos.
Homenknamypa u u3omepusi ankadueHos. Dusuueckue
ceolicmea ankadueHos. XumuuecKkue ceolicmed aAKAOUEHO8:
peakyuu npucoeouHeHusi (2uOpuposaHue, 2dja02eHUPOBaHue),
2opeHust u noaumepusayuu. Bknad C.B. Jlebedesa 8 nonyueHue
CUHmMemuuecko2o Kayuyka. ByakaHuszayus kayuyka. Pe3uHa.
MHozo0bpa3zue 8udo8 cuHmemuueckux Kayuykos, ux ceoticmea
u npumeHeHue. IlosyueHue anKaoueHos.
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2 4 5 6
AJIKUHBL.  D/1€KMpOHHOe U NpOCMPAHCMEEHHOe CMpOeHue JIP 04, 09, 13; OK 01, 02, 04, ITo3H/JIPBP 15; 16
MoseKybl ayemuseHda. sp-eubpuduszayus opbumaneli amomos MP 01, 02, 04; 05, 08
yenepoda. I'omonozuyeckutll psio u obwas ¢opmyaa anKuHos. [1P6 01-04, 06. [IK 2.2; 3.2

HomeHknamypa. H3omepusi:  yenepooHoe2o cKenema,
NO/M0JCeHUs1 KpamHoU ceA3u, Medckaaccogas. Dusuueckue
ceolicmea ankuHog. Xumuueckue ceolicmed aAKUHO8: pedxkyuu
npucoeouHeHuUs1 KK cnocod nosmy4eHus NoaumMepos u Opyaux
nosesHblx npodykmos. Peakyuu 3ameweHnus. I'opeHue
ayemuseHa KAk UCMOYHUK 8bICOKOMeMNnepamypHo20 niameHu
015 ceapku u pesku Memanios. IlonyueHue ayemuneHa
nupoauU30oM MemaHa U KapbuoHbiM memooom. IIpumeHeHue
ayemuseHa.

Apensl. Hcmopus omkpbimuss  6eH3ona. CoepemeHHble
npedcmaeneHuss 00 3/1eKMPOHHOM U NPOCMPAHCMBEHHOM
cmpoeHuu 6eH3ona. M3omepuss U HOMeHKAAmMypd 20MO0/10208
benzona. Obwas ¢opmyna apeHos. Dusuueckue ceolicmed
benzona.  Xumuueckue  ceolicmea  OeH3ona:  peakyuu

31eKmpo@uabHO20 3ameuyeHust (HUmpogaHue,
2a/102eHUpoBaHuUe) KaK cnocob nosyyeHust XuMuyeckux cpeocme
3awjumbl  pacmeHuli;  npucoeduHeHusi  (2udpupoeaHue,

2a/02eHUPOBAHUE) KAK  00Ka3ame/nbCmeo  HenpeoeabHO20
xapakmepa 6eH3ona. Peakyusi 2openus. IlonyueHue 6GeH3ona.
OcobeHHoCcmu  xumuueckux ceolicmg mosyond. BzaumHoe
gIuUsHUEe amomoe 6 Mosekyae mosayond. OpueHmayuoHHble
3¢ pexmbl 3amecmumesnell. [IpumeHeHue 20M0/10208 beH3014.
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1 2 3 4 5 6
IIpakTH4YecKHue 3aHATHSA 16
[Ipaktueckoe 3aHaTve Ne 3. Hanmcanue peakuui, JIP 04, 09, 13; OK 01, 02, 04, ITo3H/JIPBP 15; 16
XapaKTePHBIX /151 alIKaHOB. MP 01, 02, 04; 05
ITpakTuueckoe 3auaTvie Ne 4. BpInojHeHue 3aJaHuil TI0 TeMe I1P6 01-04, 06; MK 2.2; 3.2
«CBolicTBa Herpeze/bHbIX YTeBOJ0PO/I0OB» TPy 02.
[IpakTrueckoe 3aHsaTue Ne 5. PelieHue TUNOBBIX 3a/ja4
JlabopaTopHbIe paboThI 4
JlabopatopHasi pabota Ne 1. KauecTBeHHOe ompejiesieHre JIP 04, 09, 13, 14; OK 01- 07 OkH/JIPBP 10.1;
yrjiepoja 1 BoJ0po/ia B OpraHAueCK1UX COeUHEeHUSIX MP 01, 02, 04; K 2.2; 3.2 I'H/JIPBP 10.02; 17
ITP6 01-06;
ITPy 03.
Tema 1.3. Cojiep>xaHue yue0HOro MmaTepuasia 13
Kucmopozacogep | CmpThl. Knaccugukayus, HOMeHK/1amypa cnupmos. JIP 04, 09, 13;
Karpe T'omonoeuueckuli psid u obwasa ¢opmyaa npeoenbHbix MP 01, 02, 04;
OpraHn4eckue 00HOamMoMHbIx cnupmos. HM3omepusi. Dusuueckue ceolicmea I1P6 01-06
COEIMHEHMS npeode/ibHblX 00HOAMOMHbIX cnupmos. BodopooHas c8si3b

Mexncdy MoneKyaamu U ee eAusiHUe HA pusuueckue ceolicmeda
cnupmos. Xumuueckue ceoticmea: e3aumooeticmsue ¢ Hampuem
KAK cnocob ycmaHoeneHusi Haauyusi 2UOpOKC 2pynnbl, C 2a/102eH
800opodamu Kak cnocob nosayueHuss pacmeopumesnetl, GHympu-
u MedxcmonekyaspHas Oeeudpamayus. Peakyus 2opeHus:
cnupmbl Kak  monaueo. IlomyyeHue smaHona: peakyus
bpooiceHust 2110KO03bl, 2u0pamayusi SmueHd.
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2 4
IlpumeHenue memaHona u 3smaHona. Dusuono2uueckoe JIP 04, 09, 13;
delicmeue MemaHoAd U 35MAHOAA HA OpP2AHU3M Ue/n08eKd. MP 01, 02, 04;
OMmu/ieH21UKoAb U 2UyepuH Kak npeocmasumenu npeoenbHblX I1P6 01-06

MH020amMOMHbIX ~ cnupmos. KauecmeeHHass peakyusi Ha
MHO20aMOMHble ChUpmbl U ee npumMeHeHue 0/151 pacCNO3HABAHUS
2nuyepuHa 8  cocmage  KOoCMemuueckux  cpedcma.
IMpakmuueckoe npumeHeHUe SMUAeH2AUKOAS U 2AUYepUHA.
®eHon. CmpoeHue Mmonekynbl ¢peHona. BzaumHoe enusiHue
amomoe 8 Mmosnekyne ¢eHona. Pusuueckue ceolicmea cheHona.
Xumuueckue ceolicmea (peakyuu ¢ Hampuem, 2UOPOKCUOOM
Hampusi, 6pomom). IToayueHue ¢peHona. ITpumeneHue heHona.
Anbperuabl U KeToHbl. Kraaccugukayus anbOe2udos u
KemoHos. CmpoeHue npeodenbHbIX a1b0e2u008. J1eKMpOHHOe U
NpoCmMpaHcmeeHHoe  cmpoeHue  KapOOHUAbHOU  2pynnbl.
TI'omonozuueckuli pso, obwas ¢opmyna, HomeHKaamypa u
uzomepusi npeode/nbHblX aabO0e2udo8. Pusuyeckue ceolicmea
npeode/bHbIX anb0e2udos. Xumuueckue cgolicmea npeode/nbHblX
anb0e2udos: 2u0puposaHue; KauecmeeHHble peakyuu Ha
KapboHuabHylo epynny (peakyus «cepebpsiHO20 3epKana»,
g3aumooeticmgue ¢ 2uopokcuoom medu (II)) u ux npumeHeHue
071 0bHapydiceHust npede/bHblX AAb0e2U008 8 NPOMbIULIEHHbBIX
cmouHblx  eodax. IlonyueHue npedenbHbIX — AAbOE2UO08:
OKUC/eHue cnupmos, eudpamayus ayemusaeHa (peakyus
Kyuepoea). TokcuuHOCMb anb0e2uoos. Ilpumenenue
¢popmanboezuoa u ayemasnboe2uod. AyemoH Kak
npedocmasumesnb KemoHo8. CmpoeHue MoAeKyAbl ayemoHd.
OcobeHHOCmUu peakyuu oOKucieHus ayemoHd. IIpumeHeHue
ayemona.
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2 4
Kapb6oHoBble KHC/IOTHL. Kaaccugpukayuss u HomeHKaamypa JIP 04, 09, 13;
KapboHoebix Kucaom. CmpoeHue npeoenbHblX OOHOOCHOBHbIX MP 01, 02, 04;
KapboHOBbIX KUCAOM. D/eKMpOoHHOe U NpOCMpaHCmeeHHoe I1P6 01-06

cmpoeHue KapboKcuabHOU epynnbl. ['omonozuveckuli pso u
obwass ¢opmyna npedenbHblX OOHOOCHOBHBIX KAPOOHOBbIX
Kucaom. Pusuueckue ceolicmea npeoenbHbIX OOHOOCHOBHBIX
KapboHoeblx Kucaom. Xumuueckue ceolicmed npeoenbHbIX
O00HOOCHOBHbIX KapOOHOBbIX Kucaom (peakyuu ¢ memaniamu,
OCHOBHbIMU ~ OKCUOAMU, OCHOBQHUSMU U  COMSIMU)  KaK
noomeepacoeHue cXxo0cmeda ¢ Heop2aHUYeCKUMU Kucaomamu.
Peakyuss smepucukayuu u ee obpamumocmb. BausiHue
3amecmumenelli 8 y21e86000pOOHOM paodukaie HaA Culy
KapboHoeblx Kuciaom. OcobeHHOCMU XuMuuyecKux ceolicme
MypasbuHoll Kucaombl. IlosyueHue npeoenbHbIX 0OHOOCHOBHBIX
Kapb6OHOBbIX KUC/I0M: OKUC/AeHUe aKAHO8, ANKeHO8, NepBUUHBIX
cnupmos,  anbOe2udos.  BaoicHeliwuue — npedcmasumenu
KapboHOBbIX KUCAOM: MypaebUHds, YKCYcHass u OeH30liHas.
Bbicuiue npedenbHble u HenpeodesnbHble KAPOOHOBblIE KUCAOMDI.
Onmuueckas usomepus. Acummempuueckull amom y21epood.
ITpumeHeHue kapbOHOBbIX KUcAOM.

Cnoxnble 3(upbl U Xupbl. CmpoeHue U HOMeHKAamypa
C0JiCHBIX 3¢upos. Medckaaccosas usomepusi ¢ KapboHO8bIMU
kuciomamu.  Cnocobbl — nojMyyeHust — CAOMCHbIX  3Upos.
Obpamumocmb  peakyuu  smepucpukayuu.  IIpumeHeHue
CN0JCHbIX ~ 3¢upoe 8  nuwesoli U napgromepHoll
npombluiieHHocmu. JXKupbl KakK cA0XCHble 3(pupbl 2AuyepuHa u
8blCUUX KAPOOHOBbIX Kuciaom. PacmumenbHble U H#UBOMHblE
acupbl, ux cocmas. Dusuueckue ceolicmed  HCUPOB.
Xumuueckue ceolicmea XHcupog: 2uOpuposaHue, OKUC/AEHUE.
T'udponu3s unu ombLieHUe HCUPO8 KAK CnOcob NPOMbIULIEHHO20
nosyuyeHusi cosell 8blcwux KapboHoeblx Kuciom. IIpumeHeHue
acupos. Mbiad Kak coau  8bICWUX KAPOOHOBbIX KUCAOM.
Moiowjue cgolicmea mbuia.
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2 4
YrneBoabl. Knaccugpukayus yenesooos. dusuueckue ceoticmea JIP 04, 09, 13;
U HaxoxcoeHue y21e80008 8 npupode. Imoko3a Kak MP 01, 02, 04;
anboe2udocnupm. Xumuueckue ceolicmea 2/1I0KO3bl: I1P6 01-04, 06;
ayuauposalue, ajaKuiuposdaHue, Cnuprnosoe u MO/JOYHOKUC/A0e ITPy 02.

bpodiceHue. DKcnepumeHmMAsbHble O0OKA3amenbCmed HAAUYUS
anbOe2udHoll U cnupmosblX epynn 8 eaioko3e. IlonyueHue
emoko3bl. Dpykmo3a Kak u3omep 2a0Kosbl. Puboza u
Oe3okcupubo3a.  Baowcheliwue — Oducaxapuobl  (caxaposa,
/1aKmo3sa, mMaabmo3sa), ux cmpoeHue u usuueckue ceolicmead.
T'uoponus caxapo3sbl, Aakmosbl, Manbmo3sbl. Kpaxman u
yeanonosa Kak buonoeuveckue noaumepbl.  Xumuueckue
ceolicmea Kpaxmana (2uoponu3, KayeCmeeHHass peaxyusi C
liodoM Ha Kpaxman u ee npumeHeHue 01 OOHApydHCeHUs
Kpaxmana 8 npodykmax numadus). Xumuueckue cgolicmed
yeanonosbl:  2uopoaus, 006pasosaHue  CA0NHCHBIX  3upos.
IIpumeHeHue u 6uonozuveckas poab y2negodos. OKucieHue
Y2/1e60008 — UCMOYHUK SHep2UU  H#CUBbLX OP2AHU3MOS.
UckyccTBeHHble BO/IOKHA. [IoHsmue 00 UCKYCCMBEHHbIX
60/10KHAX HA NpuMepe ayemarmHo20 60/10KHA.

VpeHTH(UKALIMSA OpraHNYeCcKUX CoeJMHEHNH.

leHeTnueckass CBfA3b MeXJy KjacCaMM  OpraHUYecKux
COeIMHEeHUM.

HpaKTH‘-IECKHE 3dHATUA

[TpakTrueckoe 3ausaTve Ne 6. Pemienue 3amau no teme «Kupbi»

[IpakTrueckoe 3aHsaTue Ne 7. PereHue 3ajad 1o teme

«YTJIeBOJbI»

[IpakTrueckoe 3aHsaTve Ne 8. PelieHue 3aziau 110 Teme
«['eHeTruecKas CBA3b MeXXJy K/lacCaMH OpraHu4yeCKuX
COeZIMHEeHUI».
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1 2 3 4 5 6

ITpodeccuoHa/IbHO OPHEHTHUPOBAHHOE CO/lep)KaHUe 11
JIabopaTopHbBIe paboThI 11
JlaboparopHasi pabota Ne 2. I3yueHure CBOMCTB CITUPTOB JIP 04, 09, 13, 14; OK 01- 07 OxkH/JIPBP 10.1;
Jla6opaTopHas pa6ora Ne 3. M3yueHure CBOWCTB a/beruzioB U MP 01, 02, 04; ['H/JTIPBP 10.02; 17
KETOHOB I1P6 01-06;
JIaboparopHas pabota Ne 4. V3yueHrie CBOICTB [Py 02, 03, 04.
0/THOOCHOBHBIX KapOOHOBBIX KMCJIOT

Tema 1.4. CopepkaHue yueOHOro MaTepuasa 6

Asorcogepxaly | AMuHbl. [lepeuuHble, 8mopuuHble, MpemuyHble aMUHbI. JIP 04, 09, 13;

ve Knaccugpukayus amuHos no muny y21e8000p00H020 padukana MP 01, 02, 04;

OpraHuyeckKue U yucly aMuHopynn 8 MoJjeKyne.  D/eKMpOHHOe U [1P6 01-04, 06.

CoeIuHeHwUsI. NpOCMpPAaHCmMBeHHoe  CmpoeHue  NpeoelbHbIX  AMUHOS.

Bricokomonekyn | dusuueckue ceolicmed amuHO8. AMUHbl KAK Op2aHU4ecKue

SIpHBIE OCHOBGHUS: peakyuu ¢ 8000lU, Kucaromamu. Peakyus 2opeHusl.

Coe/IMHeHUs. AHUMUH Kak npedcmasumenb — APOMAMUYECKUX  AMUHOS.

CmpoeHue aHunuHa. IIpuuuHbl ocnabaeHusi OCHOBHbIX C80LiCM8
GHUAUHA 8 CpABHeHUU C aMUHAMU npedenbHO20 psod.

Xumuueckue  ceolicmea  aHUAUHA:  83aumolelicmeue ¢
Kucaomamu, 6pomHotll goodoli, okucieHue. IlosyyeHue amuHo8
anKuAuUpogaHue ammuaka u 80CCMAHOB/NEHUEM
HUMPONPOU3800HbIX  y21e8000p0008.  Peakyus  3uHuHa.
IpumeneHue amMuHos 8 ¢apmayesmuueckoti

npomblw/i1eHHOCMu. AHUAUH Kak Cblpbe ons npou3eoacmea
AdHU/IUHOBbIX Kpacumeﬂeii. CuHme3sbl Ha OCHOB8E AHU/UHA.
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2 4
AwmuHoOKMCIOTEI M Oenku. Cocmae u  HOMeHKaamypd. JIP 04, 09, 13;
CmpoeHue amuHokucaom. ['omonozuveckulli psi0 npeodeabHblX MP 01, 02, 04;
amuHokucaom.  H3omepusi  npedenbHblX  AMUHOKUC/AOM. ITP6 01-04, 06;
dusuueckue ceolicmea npeoenbHbIX aMUHOKUC/0M. ITPy 02.

AMUHOKuUC/I0mMBbl KAK amgpomepHble Op2aHu4ecKue coeOUuHeHUsl.
CuHme3 nenmuodos. IlenmudHas cesn3b. bBuonoeuueckoe
3HaueHue O-AMUHOKUCA0M. O6baacmu npuMeHeHust
amuHokucnom. beaku kak npupooHble buononumepbl. Cocmas u
cmpoeHue 6enkos. OCHOBHble AMUHOKUC/OMbI, 0bpazyoujue
beaku.  Xumuueckue  ceolicmea  benkos:  2uOpoaus3,
OeHamypayusi, KauecmeeHHble (YeemHble) peakyuu Ha OesKu.
IMpespawjeHus benkoe nuwju 8 opaaHuzme. Buonocuueckue
¢yHkyuu Oenkos. JlocmudiceHuss 8 U3ydeHUU CMmpOoeHus U
cuHme3a 6esKos.

Boeicokomosiekysipable  coeuHeHUs. (OCHOBHble  NOHAMUS
8bICOKOMO/NEKYASPHbIX ~ COEOUHeHUll.  MOHOMep,  noaumep,
CMpyKmypHoe 38€HO, cmeneHb noaumepusayuu.
Knaccupukayus noaumepos. OCHO8Hble CnocobObl nosyyeHus
8bICOKOMO/EKYASIPHbIX COeOUHeHUl: peakyuu noaumepusayuu u
nonukoHoeHcayuu. CmpoeHue U CmMpyKmypa noaumepos.
3agucumocmb ceolicmg@ noauMepos om CMmpoeHusi MOAEeKY/.
TepmonaacmuyHble U MepMOPeaKmueHble NOAUMEDDL.

XuMuueckue BOJIOKHA. Knaccugukayus B0/10KOH.
CuHmemuueckue 8040KHA. IloausgupHble U nNOAUAMUOHBIE
80/M0KHA,  UX  cmpoeHue,  ceolicmgea. IIpakmuueckoe

UCno/1b3068dHUe 80/1I0KOH.

HpaKTH‘-IECKHE 3dHATUA

[Ipaktueckoe 3aHatTue Ne 9. CpaBHeHMe CTpOeHUs U
XUMHUUECKHUX CBOUCTB Mpe/ie/IbHbIX U apOMaTUYeCKUX aMHUHOB

[TpakTueckoe 3anaTre Ne 10. iTorosoe 3aHstue 1o paszeny
«OCHOBBI OPraHUYeCKON XUMHUN»
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2

IIpodeccHoHaTbHO OPHEHTHPOBAHHOE COiep)KaHHe

()]

JlabopaTopHbIe paboThI

JlabopatopHasi pabota Ne 5. Pacrio3HaBaHWe TuIaCTMacC W
BOJIOKOH

JlabopatopHasi pabota Ne 6. PeltieHre 3KCriepuMeHTaTbHBIX
3a/1a4 Ha paclio3HaBaHKe OPraHUUYeCKUX COeMHEHHI.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
TIP6 01-06;
TIPy 02, 03, 04.

OK 01- 07
I1IK 2.2; 3.2

OkH/JIPBP 10.1;
I'H/JIPBP 10.02; 17

Pazgen 2.
TeopeTuueckue
OCHOBBI XUMHH

44

Tema 2.1.
Crtpoenue
aToma.
[Tepuoanueckuit
3akoH [I.U1.
MenpeneeBa

CopepixaHue yueOHOro MaTepuasia

Ctpoenue BemectBa. CospemeHHas MoOesb CMPOeHUsl amomd.
Hyanusm snekmpoHa. Keanmoseble uucna. PacnpedeneHue
3/1EKMPOHO8 NO 3Hep2emuuecKuM yposHAM 8 COOmeemcmeuu ¢
NPUHYUNOM HAuMeHbluell 3Hepeuu, npasuioM XyHoa u
npuxyunom Ilayau. OcobeHHOCMU cmpoeHusi 3Hepeemuy4ecKux
YypoeHell amomog d-3n1emeHmos. D1eKmpOHHAsk KOHuzypayus
amoma. Knaccugukayus xumuueckux 3snemeHmos (s-, p-, d-
anemeHmbl). OCHOBHOe U 8030yJHcOeHHble COCMOSIHUS AMOMO8.
BaneHmHble 31eKmpoOHbL.

[lepuognueckas cucreMa XWUMHUUeCKuUX sseMmeHTtoB [I.J.
MengeneeBa. Dusuueckuli cmbicn Ilepuoduuecko2o 3aKoHa
A.U. MeHdeneesa. IlpuuuHbl U 3aKOHOMEPHOCMU U3MEHeHUs
ceolicme 3/1eMeHmMo8 U Ux coeOUHeHuUll N0 hepuodam U 2pynnam.
Mupogo3s3peHueckoe u HayyHoe 3HaueHue Ilepuoduuecko2o
3akoHa [JI.U. Menoeneesa. IIpozHo3bl [I.U. MeHOeneesa.
OmKpblmue HO8bIX XUMUYECKUX 31eMEeHMO8.

HpaKTH‘-IECKHE 3dHATUA

[Tpaktrueckoe 3aHaTve Ne 11. CocraBieHue cxeM
3JIEKTPOHHBIX 000710U€eK aToMa.

JIP 04, 09, 13;

MP 01, 02, 04;

TTP6 01-04, 06;
TPy 01, 02.
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2

4

Tema 2.2.
Crtpoenue
BelleCTBa

CopepkaHue yueOHOro MaTepuasia

Buzibl XumMHUueckou CBSI3U. D/1eKMpPOHHAA Npupooad Xumuueckoll
ceasu. DnekmpoompuyamenbHocmb. KoganeHmHas cesisb, ee
pAsHOBUOHOCMU U MexaHu3mbl 06pasosaHusi (0OMeHHbIl U
OOHOpHO-akyenmopHblil). HoHHasa cea3b. Memaniuueckas
ceA3b. BooopodHas CBA3b. MedicmonekynspHble
g3aumoodeticmegusi. Kpucmaniuueckue u amopgHble seujecmea.
Tunbl KpUCTA/VIMYECKUX DPeLIeTOK (amOMHasi, MOAeKy/aspHas,
UOHHAs, Memaaiuyeckas). 3asucumocms (pu3u4ecKux ceolicme
gewjecmea om muna Kpucmaaiuueckol peulemku. IIpuyuHbl
MHoeoobpazusi  eewjecms. CoepeMeHHble npedCmasneHuss o
cmpoeHuu meepoblX, HCUOKUX U 2a3000pa3HbIX 8elyecms.

JIabopaTopHbIe paboThI

JlaboparopHast pabota Ne 7. I3roToB/ieHre MO/ie/iel BeleCTB
Y oTipe/ieJieHre BUJIOB XMMHUUECKOM CBSI3U B HUX

JIP 04, 09, 13;
MP 01, 02, 04;
I1P6 01-02, 04, 06;
ITPy 01, 02, 03.

IIpodeccHoHaIbLHO OPHEHTHPOBAHHOE COiep>KaHHe

(o]

Tema 2.3.
Xumuueckue

peakiyu

Copep)xaHHe yue0HOro MaTepuasa

XyUMHUUecKue peakLuu. I'oMO2eHHble U 2emepo2eHHble peakyuu.
Ckopocmb  peakyuu, ee 3d8UCUMOCMb OM  pa3AUYHbIX
¢pakmopos: npupodbl peaupyoujux eewjecms, KOHYyeHmpayuu
peazupylowjux eeujecms, memnepamypbl (npasuno Baum
T'opgpa), nrowadu peakyuoHHOU noeepxHOCMuU, HAAUYUS
Kkamaauzamopda. 3OHepausi akmueayuu. AKMuBUPOBAHHbIII
komniaekc. Kamanuzamopbt u kamanu3s. Poab kamanauszamopos 8
npupode U NpoOMbllLIeHHOM npou3zgoocmee. IloHsamue 06
SHManbnuu u 3HmMponuu. OHepeuss T'ubbca. 3akoH I'ecca u
cneocmaus u3 Hezeo. Tennosble 3¢ppekmbl Xumuueckux peakyutl.
Tepmoxumuueckue ypasHeHus.

O6paTMOCTh peakiuii. XuMHUyeckoe paBHOBecue. CmeujeHue

XUMUYeCcKo20  pagHogecuss nod OelicmeuemM  pas3auuHbIX
¢pakmopog:  KOHYyeHmMpayuu peazeHmos8 Uuiu NpoOyKmos
peakyuu, oaeneHusi, memnepamypbl. Poab  cmeuwjeHus

pdasHoeecusd 8 mexHo/0e2u4eCKux npoueccax.

JIP 04, 09, 13;

MP 01, 02, 04;

TTP6 01-04, 06;
TPy 01, 02.

OK 01, 02, 04,
05, 08

[To3H/JIPBP 15; 16
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1 2 3 4 5 6
ITpodeccHoHa/IbLHO OPHEHTHPOBAHHOE CO/leP)KaHHe 4
ITpakTHYecKHe 3aHATHSA 4
[TpakTueckoe 3ansitie Ne 12. PeleHue 3ajau Ha CMmeleHue JIP 04, 09, 13; OK 01, 02, 04, ITo3H/JIPBP 15; 16
PaBHOBECHs] XMMUUECKUX PeaKLyi MP 01, 02, 04; 05
[Ipaktueckoe 3aHsTve Ne 13. HaxoxaeHue TeIIOBbIX I1P6 01-04, 06;
o [TPy 01, 02.
3¢ (}eKTOB XUMUUeCKUX peaKLUil.
Tema 2.4. Cojiep>kaHe yueOHOT0 MaTeprasa 4
HucriepcHbie HucnepcHbie cuctembl. Koa1oudHble cucmembl. HMcmuHHble JIP 04, 09, 13, 14;
CUCTEMBI. pacmeopbl. PacmeopeHue Kak ¢u3uko-xumuueckuli npoyecc. MP 01, 02, 04;
PactBOpEI. CriocoObl  BbIp@KeHUs] KOHLIEHTPAlid pPaCcTBOPOB: MACCOBAs I1P6 01-06;
OJIeKTPOJIUTHU- 00/11 pacmeopeHHO20 eewecmeda, MOJSAPHAST U MO/SIbHASA [TPy 01, 02, 04.
yeckast KoHYyeHmpayuu. Tump pacmeopa u mumpogaHue.
Jycconuanus Peakijuu B pacTBOpax 3/1eKTPOJIUTOB. KauecmeeHHble peakyuu
Ha uoHbl 8 pacmeope. KucaromHo-ocHogHble 83aumodeticmaust 8
pacmeopax. Amc¢pomepHocmb. HoHHOe npou3gedeHue 600bl.
BooopodHblil nokasamens (pH) pacmeopa.
I'vaponus  coneil. 3HaueHue 2udpoau3a 8 Ouoso2uUecKux
0OMeHHbIX npoyeccax. IpumeneHue euoponusa 8
NPOMbIUWLIEHHOCMU.
IlpakTHuecKue 3aHATHSA 6
[TpakTrueckoe 3anaTue Ne 14. Pemienue 3asau no reme
«Crioco0Obl BeIpayKeHUsT KOHIIEHTPAL[UH PaCTBOPOB»
[TpakTnueckoe 3aHsiTue Ne 15. CocTaByieHre peakLivii HOHHOTO
obmeHa
[TpakTrueckoe 3aHsThe Ne 16. CocTaByieHUe peakLvii
TUPOIN3a COJen
ITpodeccuoHa/IbLHO OPHEHTHPOBAHHOE CO/lep)KaHHe 8 OK 01- 07 OxkH/JIPBP 10.1;
JIaGopaTopHbIe paboThI 8 [IK 2.2; 3.2 I'H/JIPBP 10.02; 17

JlabopatopHasi pabora Ne8.
3a/laHHOM MaCCOBOM J1071ei

JIaboparopHas pabora Ne 9. [TpuroroBsieHre pacTBOPOB C
3a/laHHOM MOJISIDHOM KOHLIeHTpaluei

IIpuroToBieHre pacTBOPOB C
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2

w

4

Tema 2.5.
OKucIUTe/IbHO-
BOCCTaHOBUTE/b
Hble peakiuu

CopepkaHue yueOHOro MaTepuasia

OKuC/IMTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  peakliud 8  npupooe,
Nnpou3800CMeeHHbIX — npoyeccax U  JicusHedessmeabHOCMU
opaaHu3mos. OKuc1ume/nbHO-80CCMAHOBUME/IbHbIU NOMeHYuan
cpeobl. IlosedeHue geujecms 8 cpedax C pasHbIM 3HAYEHUEM
pH. MemooObl 31eKMpOHHO20 U 31eKMPOHHO-UOHHO20 banaHca.
TanbeaHuueckuli 31emeHm. Xumuueckue UCMOUHUKU MOKA.
CmaHOoapmHblli  8000pOOHbIll  31eKmpod.  CmaHOapmHbiil
31eKmpoOHbIll  nomeHyuan cucmembl. Ps0 cmaHOapmHbix
91eKmpoOHbIX nomeHyuanos. HanpaeneHue OKUCAUMEAbHO-
80CCMAHOBUME/bHbIX pedkyull. JNeKTPOJM3 PacTBOPOB U
pacriziaBoB cosieil. IIpakmuueckoe npumeHeHue 34eKmpoau3a
0/11 nojyuyeHusl We/NO0UHbIX, We/A0UHO3eMelbHbIX Memanios U
amomuHusi. Kopposusi MeTasyioB: 8uObl KOppo3uu, Cnocobbl
3awjumbl MEMani08 om Koppo3uu.

HpaKTl/l‘-IECKI/le 3dHATHUA

[Ipaktnueckoe 3aHaTHe Ne 17. PeleHue 3ajau MeTO[OM
3/IEKTPOHHOTO OanaHca

[TpakTrueckoe 3ansaThe Ne 18. PelieHue 3ajau MeTo0M
3JIEKTPOHHO-WUOHHOTO OasaHca

IIpakTrueckoe 3aHaTve Ne 19. Pelienue 3azau 1o reme
«DJIEKTPOJTHA3»

JIP 04, 09, 13;

MP 01, 02, 04;

TTP6 01-04, 06;
TPy 01, 02.
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1

Pa3zgen 3.
OcHoBBI
HeopraHu4yecKou
XHMMHH

28

Tema 3.1.
MeTtannbl

CopepxaHue yueOHOro MaTepuasia

O6rmias xapaktepucTyka 3memMeHToB [A-IIIA-rpymm. Okcudbl u
nepokcuobl Hampusi u KaausA. Pacno3HasaHue KamuoHO8
Hampua u kaausi. Conu Hampus, Kaaus, Kaabyus u MAzHus, ux
3HAYeHUe 8 npupode U HCU3HU Yenoeekd. XKecmkocmb 800bl U
cnocobbl ee  ycmpaHeHus. KomniekcHble — coeOuHeHUus
Q/IIOMUHUS. ATIOMOCUAUKAMbI.

Metannst IB-VIIB-rpynn (Mefp, LMHK, XpOM, Maprasetrr).
OcobenHocmu cmpoeHust amomog. Obwjue ¢pusuueckue u
xumuueckue cgolicmea. IlonyueHue u npumeHeHue. OKcudbl u
2UOPOKCUOBbI 3MUX Memanios, 3aeUCUMOCMb UX C80UCM8 om
cmeneHu  OKuc/neHusi — s1eMeHmad.  Baowcheliwue — conu.
OkucnumesnbHble cgolicmea coseli XpoMd U Map2aHyd 8 ebicuieli
cmeneHu oKuc/neHusi. KomniekcHble COeOUHEeHUsl Xpomd.

IIpakTHuecKue 3aHATHSA

[MpakTnueckoe 3aHsiTie Ne 20. Pelnenwe 3amau mo Teme
«Mertasnel oarpymnm A»
[TpakTnueckoe 3aHsitie Ne 21. PeleHwe 3ajau mo Teme
«Metambl nogrpyrr B»

JIP 04, 09, 13;

MP 01, 02, 04;

TTP6 01-04, 06;
TIPy 02.
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1 2 3 4
Tema 3.1. CopepkaHue yueOHOro MaTepuasia 8
Hewmertasbl OO6miast xapakTepucTka 31emeHToB [VA-rpymmbl. Ceolicmea, JIP 04, 09, 13;
nosyyeHue u npumeHeHue yni. CuHmes-2d3 KAk OCHO8d MP 01, 02, 04;
co8pemMeHHOU NpOoMbIUWL/IeHHOCMU. AKMUBUPOBAHHDIU Y20/b KAK ITP6 01-04, 06;
aocopbenm. Hano cmpykmypbl. Mupoeble OocmudiceHust 8 [TPy 02.

obnracmu  co30aHuUsi HAHO — Mamepuanos.  S/AeKMPOHHOe
cmpoeHue MoeKy/bl y2apHozo 2asa. IlonyueHue u npumeHeHue
yeapHo2o 2a3a. bBuonozuueckoe Oelicmeue yzapHozeo 2asa.
Kapbuobl kanbyus, amomuHus u Xcene3a. KapboHambl u
2udpokapboHambl. Kpyeosopom y2nepooa 8 cueoll u Hedcusoll
npupode. KauecmeeHHass peakyusi HA  KapbOHamM-UOH.
dusuueckue u xumuueckue ceolicmea KpemHusi. CunaHbl U
cunuyuobl. Okcuo KpemHusi (IV). KpemHueeble Kucaombl U ux
conu. CunukamHble MUHepaabl — OCHO8A 3eMHOLl KOPbl.

OOmiasi xapakTepucTuka 37eMeHTOB VA-rpynmbl. Humpuobl.
KauecmgeHHass peakyusi HA UOH AMMOHUS. A30mHas Kucaoma
Kak okucaumenb. Humpambi, ux ¢usuueckue u xumuueckue
ceolicmea, npumeHeHue. Cgolicmea, noayueHue u npumeHeHue
¢ocpopa. PocuH. PocgopHble u noaugocgopHble KUCAOMDI.
Buonozuueckas poab pocchamos.

O6miasi xapaktepuctuka 371eMeHTOB VIA-rpymmbel. Oco6ble
CBOMCTBA KOHL|eHTPHMPOBaHHOU cepHOU KUCJIOTBI.
KauecTBeHHble peakiuu Ha Cyabhu-, CynbdUT-, U Cyabdar-
VIOHBI.

Oob1jas XapaKTepuCTHKa 3/IEMEHTOB VIIA-rpynmel.
OcobeHHocmu xumuu ¢mopa. ['an02eHo8000podbl U  UX
nosayuerue. I'an02eH08000pOOHbIE KUCAOMbI U UX COAU.
KauecmeeHHble peakyuu Ha 20/102eHUO-UOHBL.
Kucnopoocodepicawjue  coeduHeHust  xaopa. IIpumeHeHue
20/102€HO8 U UX 8adHCHeliwux coeOuHeHUL.

Bnaroposubie rasel.  [IpumeHneHue  61020pOOHBIX  2a308.
3aKkoHoMepHOCMU 8 U3MeHeHUU Ceolicme npocmblX 8eujecms,
8000POOHbIX COEOUHEeHUll, 8bICUUUX OKCUOO8 U 2UOPOKCUOO08.
Hoenmucgpukayus HeopeaHuuecKux seujecms u UOHOS.
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1 2 3 4 5 6
IIpakTHyecKue 3aHATHA 8
[TpakTrueckoe 3anaTue Ne 22. PemieHue 3asau no reme JIP 04, 09, 13;
«OnemeHTsl IVA- rpynmei» MP 01, 02, 04;
[TpakTrueckoe 3anaTre Ne 23. PelieHue 3az1au 1o teme ITP6 01-04, 06;
OnemeHTsl VA - VI A-rpynmn» ITPy 02, 03, 04.
[IpakTrueckoe 3aHsaTve Ne 24. PelieHve 3azau 1o reme
«OnemenTs! VIIA-rpynmei»
[TpakTrueckoe 3aHsiTe Ne 25. iToroBast KOHTpO/IbHasi paboTa
110 001116l 1 HeOpPraHUYeCKOW XUMHH
IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE COfiepXKaHue 2
JIabopaTopHbIe paboThI 2
JlabopatopHasi pabora Ne 10. I3yueHue CBOWCTB CepHOMU JIP 04, 09, 13, 14; OK 01- 07 OxH/JTPBP 10.1;
KUC/IOTBI MP 01, 02, 04; I'H/JIPBP 10.02; 17
I1P6 01-06;
[TPy 02, 03, 04.

Pa3pen 4. 14

Xumus U Copep)kaHue yueOHOro MaTepuasia 8

JKU3Hb ITpodeccHoHa/IbLHO OPHEHTHPOBAHHOE CO/leP)KAaHHEe 1
HayuHble MeTO/ bl MO3HAHUS B XUMUM. JIP 04, 09, 13, 14, OK 01, 02, 08 ITo3H/JIPBP 15; 16
HcmouHuku xumuueckoli uHpopmayuu. ITouck uHgpopmayuu no MP 01, 02, 04; IK 2.2; 3.2
HA38aHUAM, UOeHMuUuKamopam, CmpyKmypHbIM (hopmMyaam. I1P6 01, 04, 06;
Xumuueckuil aHanus, cuHmes, MoOeAUpPO8aHue XUMUUECKUX [TPy 01, 02, 05.

npoyeccos u sieneHuli KaKk Memoobl HQy4YHO20 NO3HAHUSI.
Mamemamuueckoe MoOenupogaHue NpoCMpaHCmMeeHHO20
cmpoeHusi MoeKya op2aHuueckux eewjecms. CospeMeHHble
¢husuKko-xumuueckue memoobl yCMaHoe8/AeHUs cocmasa u
CmpyKmypbl geuwjecms.
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2

Xumus U 310poBke. Jlekapcmea, pepmeHmbl, BUMAMUHBL,
20PMOHbBI, MUHepanbHble 800bl. IIpobaembl, C8s13aHHbIE C
npumeHeHueM /eKapCmeeHHbIX npenapamos. BpeoHble
npuebluku u ¢pakmopnl, paspywaroujue 300posbe (KypeHue,
ynompebsieHue aako20/s, HapKomaHusi). PayuoHanbHoe
numatue. ITuwjesbie 0obaeku. OcHoebl nuwjesoll Xumuu. Xumus
8 MeduyuHe. Pa3zpabomka nekapcma. Xumuyeckue CeHCOpbl.
Xumus 8 noscedHesHoll JHcusHU. Mowowjue u uucmswjue
cpedcmea. Penennenmbl, uHcekmuyuobl. Cpedcmea AuyHot
eu2ueHbl u kocmemuku. IIpasuna 6e3onacHoli pabombi ¢
e0KUMU, 20PIOHUMU U MOKCUYHBIMU 8ewjecmeamu, cpeocmeamu
6bimosotl xumuu.

XUMUS U ceNTbCKoe X035HUCTBO. MuHepa/bHble U op2aHuuecKue
yoobpeHus. Cpedcmea 3awjumbl pacmeHull.

XuMusi B TpOMbILIeHHOCTH. O61yue npedcmaesneHus 0
NPOMbIWIEHHbIX CNOCOOAX NOMYUeHUsl XUMUYeCKUX 8eujecms
(Ha npumepe npousgoO0CmMEa aMmuakd, cepHoll Kuc10mal).
ITpombluuneHHas opeaHuueckas xumusi. Cbipbe 0414
op2aHuueckoll npombluieHHocmu. IIpobaema omxo0o8 u
nobouHbix npodykmos. Haubosnee KpynHomoHHadxcHble
npouseo0cmea op2aHuueckux coeouHeHull. YepHas u yeemHas
memannypausi. Cmek/no u cunukamuasi NpOMbIULIEHHOCMb.

IIpodeccHoHaTLHO OPHEHTHPOBAHHOE COep>KaHHe

Xumus U SHepreTHKa. IIpupooHble UCMOUYHUKU y2n1e8000p0008.
ITpupooHblli u nonymHblll HepmsHOU easbl, UX cocmas u
ucnonb3ogaHue. Cocmag Hegpmu u ee nepepabomka.
Hegmenpooykmbl. OkmaHogoe uuciao 6eH3uHa. OxpaHa
oKpyxcaroweli  cpedbl  npu  He¢pmenepepabomke U
mpaHcnopmupoeke  He¢pmenpodykmos.  AnbmepHamueHble
LUCMOYHUKU 3Hepauu.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
TIPG 01, 04, 06;
TPy 01, 02, 05.

OK 01, 02, 08
IIK 2.2; 3.2

[TosH/JIPBP 15; 16
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1 2 3 4 5 6

Xwumus B ctpoutenibCtBe. [[emenm. bemoH. [Too6op JIP 04, 09, 13;
ONMUMA/bHbIX CMPOUMe/IbHbIX MAMepuasno8 8 Npakmu4eckotl MP 01, 02, 04;
odesamesIbHOCMU Yeno8exkd I1P6 01, 04, 06;
XuMus ¥ 3Konorusi. Xumuueckoe 3azpsizHeHue oKpycaiowjeli [TPy 01, 02, 05
cpeobl u e2o nocaedcmausi. OxpaHa 2uopocgepbl, nousbl,
ammocegepbl, p0pbl U payHbl OM XUMUUECKO20 3A2PA3HEHUS.
IIpakTHYecKue 3aHATHS 6 OK 01, 02, 08 ITo3H/J/IPBP 15; 16
IIpodeccuonaibHO OpHeHTUPOBAHHOE CO/lep)KaHue 4 [IK 2.2; 3.2
[TpakTnueckoe 3aHsiTie Ne 26. BrinonHeHue 3ajaHuil MO0 Teme
«[IpupopHbIl ra3 v NonyTHbIe He(TSAHbIE ra3bl»
[TpakTrueckoe 3aHsiTie Ne 27. BbirosHeHWe 3a/jlaHui 110 TeMe
«HedTb. HedTenpogyKTbi»
[MpakTrueckoe 3aHsaTHe Ne 28. BbinosiHeHWe KOHTPOJIbHOM
paboTHI 110 TIpeMeTy « XUMHUSI»

KoncynbTanmu | Copep)xaHue marepuasia 4
Koncynbrarus Ne 1. O61miast Xumust JIP 04, 09, 13;
Koncynbranms Ne 2. MP 01, 02, 04;
Heopranuueckasi xumust I1P6 01-04, 06;
Koncynbranms Ne 3. [TPy 01, 02,
OCHOBHbIE TOHATUSI OPraHUUECKOU XUMUU. Y TJIeBOIOPO/bI
Koncynbranus Ne 4.
Kucnopogcoznepsxaime u  a30Tcoziepkalue opraHuueckye
COeIMHeHUsI

JK3amMeH 6
Bcero 192
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4. YCJIOBUSA PEAJTIMBAIINN ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

TpeboBaHNsi K MUHMMA/IbHOMY MaTepHA/TbHO-TEXHHUECKOMY 00eCcreueHU 0
Peanu3ariyisi mporpaMMbl TipeiMeTa TpebyeT Hamuurs yuebHOro kabvHeta XvMUM.

OO6opyaoBaHue yuebHOro KabrHera:

- TI0CaJi0ouHble MeCTa CTYZeHTOB,;

- pabouee MecTo MperozaBaTes;

- HarJIsiAHbIe TTocoOus (yueOHHMKH, OTTIOpHbIe KOHCIIEKTHI-TIJIAKaThl, CTEH/IbI, KAPTOUKH,
pa3faToOuHbIM MaTepuasn, KOMIUIeKTbI TIPAaKTUUeCKUX U JiabopaTopHbIX pabor,
WHCTPYKI[MH TI0 TeXHHKe 0€30T1aCHOCTH B KaOWHeTe XUMUN);

- Cpe[ICTBa TOKapOTYIlIeHUS;

- BBITSDKHOM 1IKad;

- XMMHUeCKas TIOCyZia U PEaKTHBBI.

TexHuueckre cpeficTBa 00yueHusI:
- KOMIIBbIOTED;
- MyJbTUMEJUIHBIA MPOEKTOP;
- 3KpaH;
- poctyn K cetu VIHTepHer.

HNudopmanuonHoe obecrieueHrue 00yueHHs

OcHOBHBIE HCTOUHUKH
st iperioiaBaTesien

1. denepanbHbIid 3akoH OT 29.11.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoi
@eneparyn». [Ipuka3 MunuctepcTBa obpa3oBanus U Hayku P® or 17.05.2012 Ne 413
«O06 yTBepxkaeHUU (efepasbHOr0 TOCYAapCTBeHHOro0 00pa30BaTe/IbHOTO CTaHJapTa
cpeaHero (Io/THOT0) 0011jero 06pa3oBaHUSS».

2. [Tpukaz MunuctepcTBa o0Opa3oBaHusi U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHUM M3MeHeHul B [1puka3 MuHucTepcTBa ob6pa3zoBanusi U Hayku P® ot 17.05.2012
Ne 413 “O06 yTBepxaeHun (egepanbHOTO T'OCYJapCTBEHHOTO 00Opa30BaTeIbHOTO
CTaHzapTa cpefiHero (IOo/THOro0) 0b1ijero oOpa3oBaHUs”».

3. [TuceMo [lemapTamMeHTa TOCyZapCTBEHHOM TIOJIUTHKY B cepe TIOATOTOBKH paboumnx
KagpoB u [ITIO0 MwuHOOpHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHAaruu 1o
OpraHu3aliy TIo/yueHusi cpegHero obOilero o6pa3oBaHWs B TipefiesiaXx OCBOEHHS
obOpa3oBare/IbHLIX IIPOrPaMM CpefHero IpodecCcHoHaNTbHOrO o00pa3oBaHus Ha 0a3ze
OCHOBHOTO 00111ero 06pa3oBaHusi C yueToM TpeboBaHUM (e/iepaabHbIX TOCYAAPCTBEHHbIX
oOpa3oBaTe/ibHBIX CTAHAAPTOB U TOy4YaeMoU rpodeccuu UM CrieljiaJbHOCTH CPeHero
npodecCHOHaTLHOTO 00pa30BaHUSI».

s cryieHToB
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1. abpuenssn O. C., OctpoymoB U. I'. Xumus jys ripodeccuii U crieliuaabHOCTeH
TeXHUUeCKOTO Tpodusisi: yueOHUK [/t CTY[l. YupeXAeHuu cpef. mpod. oOpa3oBaHUs. —
M., 2019.

2. labpuensas O. C., OctpoymoB WM. I'., OctpoymoBa E. E. u ap. Xumus pans
npodeccuii U cCreLuasbHOCTeN ecTeCTBeHHO-HAyuHOro Tpodusisi: yuyeOHUK AJid CTYA,.
yupexxaeHn cpefi. mpod. obpasoBanust. — M., 2019.

3. Iabpuensiu O. C., OctpoymoB U. I'. Xumus ans nipodeccuii U crieljasbHOCTeN
COLIMAbHO-9KOHOMHUYECKOT0 W TyMaHWTAapHOro Tipoduieit: ydyeOHWUK [ CTYA.
yupexxaeHui cpefi. ipod. obpasoanus. — M., 2019.

,Z[OHOJIHI/ITEJILHBIE HCTOYHHUKHU

Ilnst mpenofiaBaTesnen

1. Tabpuensn O.C., JlbicoBa I'.I'. Xumus: KHWTa AJi TperiofaBartens: yuded.-MeTo.
rocobue. — M., 2019.

2. Tabpuenssu O.C. u ap. Xumus A TTPoeccrii M CreruanabHOCTe TeXHHYEeCKOTO
nipousist (371eKTPOHHOE TIPUIOXKEHUE).

s cTtyieHToB

1. Tabpuensn O. C., OctpoymoB U. I'., CnagkoB C. A., lopodeea H.M. IIpakTUKyMm:
yueb. mocobue /i CTyA. yupexxaeHui cpefi. nmpod. obpazoBanus. — M., 2019.

2. T'abpuensia O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: mocobue /st TOATOTOBKH
K EI'3: yueb. mocobue a/is cTyA. yupexxaeHui cpef. mpod. obpazoBanus. — M., 2019.

3. Tabpuenssu O. C., JlpicoBa I'. I'. Xumms. TecTwl, 3a/jlauM U yHOpaKHeHUs: yueO.
rocobuie Ajist CTy/I. yupexkaeHut cpefi. ipod. o6pa3oBanus. — M., 2019.

4. Epoxun HO. M., KoBaneBa U. b. Xumusa a1 mnpodeccuii u creluaabHOCTeN
TEXHAUECKOTO W eCTeCTBeHHO-HAyUYHOTO Mpoduieid: yueOHUK [Jist CTy/l. YUPeXKIeHUM
cpen. mpod. obpa3zoBanus. — M., 2019.

5. Epoxun FO. M. Xumust: 3aiauu ¥ yripayKHeHUsT: yueb. mocobue J1sl CTy/I. yUpeXKaeHUM
cpen. pod. obpasoBanusi. — M., 2019.

6. Epoxun HO.M. COOpHMK TEeCTOBLIX 3aJaHWM T0 XWUMHH: yued. Tocobue Ay CTYZ,.
Yupexxaenuit cpei. mpod. obpaszoBanus. — M., 2019.

7. Epoxun FO. M., KoBaneBa WN. b. Xumus pgns mpodeccuid U creldaJbHOCTeN
TeXHUUECKOT0 Tpodusisi. DJ/IeKTPOHHBIM yueOHO-MeToJuUyeckuii Komriiekc. — M.,
2019.

8. CnagkoB C. A., OctpoymoB W. T'., T'abpuensa O. C., JlykbssHoBa H. H. Xumusi gis
npoeccuii U CrelUaJbHOCTeN TeXHUUeCKOro npoduss. DAeKTPOHHOe TPUI0KeHue
(anekTpoHHOe yuebHOe W3/aHue) Jis CTYZ. yupexkaeHWi cpef. mpod. obpa3oBaHUsI.
— M., 2019.

9. Xomuenko I'.IT. [Tocobue mo xumuu A7st moctynaroiux B BY3s1r — M., 2017.

Ilepeuenn VIHTepHeT-pecypcoB
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Nk, WN =

www. pvg. mk. ru (ommiiiazia «[Tokopy BopoObeBbI TOPBI»).

www. hemi. wallst. ru (O6pa3oBaTe/IbHBIN CalT /15T ITKOJLHHUKOB « X UMUS» ).
www. alhimikov. net (O6pa3oBaTe/ibHbIN CalT /1J1s1 IITKOJTbHUKOB).

www. chem. msu. su (3nekTpoHHast 6M6/MOTeKa M0 XUMUHK).

www. enauki. ru (MHTepHeT-u3aHue AJid yunTeseld «ECcTeCTBEHHbIE HAYKU» ).
www. 1september. ru (MeTorueckas rasera «IlepBoe ceHTSIOps»).

www. hvsh. ru (kypHan «Xumus B IIKO/e»).

www. hij. ru (OkypHan «Xumusi 1 KU3Hb»).

5. KOHTPOJIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI'O
INPEAMETA
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HaumeHoBaHHe 00pa3oBaTe/IbHbIX
pe3ysbTaroB @®I'OC COO
(mpegMeTHBIe pe3yabTaThl — ITPO;
ITPy)

MeTtobI1 O1leHKH

ITP6 01. CdhopMHPOBaHHOCTh MPE/ICTaBIEHUH
0 MeCTe XMMHU B COBPEMEHHOW HayuHOU
KapTHHe MUpa; TOHUMaHue POJiv XUMHUH B
dbopMrpOBaHMY Kpyro3opa u
(GyHKLMOHAIBHOM TPAMOTHOCTH YesioBeKa J1Jist
pellieHusl MPaKTUUeCKKX 3a/1ay;

[ToaroTOBKA TIpe3eHTaIHii, COODITIeHUH.
ITogroTOBKA OTYETOB TIO TEMaM.
[TpakTuueckue 3aHSTUSI.
JTabopaTtopHble pabOTHI.

[TP6 02. BsiasieHrie OCHOBOTIOJIATAOIIMHU
XUMHUUYECKUMU TTOHSATHUSMU, TeOPUSIMH,
3aKOHaMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEeHHOe
T0/1b30BaHKe XMMHUUEeCKON TepMUHOJIOTHEN U
CHMBOJIUKOM;

Y CTHBIM UHAUBUAYATBHBIN OMPOC

TpeHUHrHU.

[TpakTrueckue 3aHITHSI.

KoHTposbHbIe paboThI.

CamocTosiTe/lbHbIe PA0OTHI 110 UHAUBUYATbHBIM
KapTOuYKaM-3aJaHUsIM.

ITP6 03. BiasieHHe OCHOBHBIMU METO/IaMHt
HayuYHOT0 MO3HaHUs1, UCTI0Ib3yeMbIMHU B
XUMUU: HaOmMo/ieHue, onvcaHue, U3MepeHue,
9KCTIePUMEHT; yMeHHe 0O6pabaThiBaTh,
OOBSICHSITH pe3yJibTaThbl POBE/IEHHBIX OIbITOB
U JleflaTh BbIBO/IbI; TOTOBHOCTh U CTIOCOOHOCTH
NIPUMEHSITb MeTO/Ibl TI03HaHUSI TPU peLleHU!
MpPaKTUUeCKUX 3aJay;

[TpakTHuecKue 3aHSTHS.
TpeHuHru.
TectupoBanue.
KoHTposibHbIE PabOTHI.
JTabopaTopHbie pabOTHI.

ITP6 04. CdopMHUPOBaHHOCTb YMEHHUS /1aBaTh
KOJIMUeCTBeHHbIe OLIeHKU U MPOBOJUTD
pacyeTbl 110 XUMUUECKUM (opMy/iaM 1
yPaBHEHUSIM;

[IpakTrueckue 3aHATHS.

TpeHuHru.

TectupoBanue.

KoHTposibHbIE PabOTHI.

CamocrosiTenibHbIe pabOTHI 110 UHAWBUYATbHBIM
KapTOuKaM-3aJaHUsIM.

JIabopaTopHble paboThl.

ITpoBepka mOMaIIHUX 3a[,aHUMN.

[TP6 05. BsasieHuie paBU/IaMu TEXHUKA
6e30MacHOCTY MPU KCII0/Ib30BaHUU
XUMHUYECKUX BelleCTsB;

TpeHuHruU.
TecTtupoBanue.
JlabopaTopHble paboTHI.

ITP6 06. ChopMHPOBaHHOCTH COOCTBEHHOM
TIO3ULVU TI0 OTHOILIEHUIO K XUMHUUECKOH
WHGOPMaLIWH, I0/TyuyaeMOl U3 pa3HbIX
VCTOYHUKOB.

[IpesenTtauyu.

[ToaroTroBKa co0OIIeHHH, TIpe3eHTaLU.
CamocrosiTesibHbIe pabOThI TI0 MHAWBUZYa/TbHBIM
KapTOuKaM-3aJaHUsIM.

[ToAroTOBKa OTYETOB MO TEMaM.

[TPy 01. CdopMUpPOBaHHOCTb CUCTEMBI
3HaHUM 00 0OIIMX XUMHUUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TeOpHsIX;

[ToAroToBKa IMpe3eHTar|ii, COOOIIeHHUH.
[MoAroToOBKa OTUETOB MO TEMAaM.

[TPy 02. CdopmMHUpOBaHHOCTb YMEHUM
YCC/le/loBaTh CBOMCTBA HEOPraHUUeCKUX U
OpraHUuYecKuX Bel|ecTB, 0ObCHITh
3aKOHOMEPHOCTH NPOTeKaHUsI XUMUUeCKUX
peakLuii, MPOrHO3UPOBaTh BO3MOYKHOCTb UX
OCYILL|eCTBJIEHHUS];

IToaroTOBKA TIpe3eHTaIHii, COODIIIeHUH.
TpeHUHrH.

TectupoBaHue.

JIabopaTopHbie pabOTHI.

[ToAroTOBKa OTYETOB 110 TEMaM.

[Py 03. BiazieHue yMeHUsIMU BbIBUTaTh
TUIIOTe3bl HA OCHOBE 3HaHUM O COCTaBe,
CTPOEHUH Bell[eCTBa U OCHOBHBIX XUMUYECKUX
3aKOHaX, MPOBePSITh UX 3KCIIePUMeHTa/IbHO,
(hopMyupysl Ljesib UCC/Ie/JOBaHNUS;

[ToaroToBKa Npe3eHTar|yii, COOOIIIeHUH.
TpeHuHru.

TectupoBanue.

JIabopaTopHbie paboThI.

[ToroTOBKa OTYETOB 110 TEMaM.

[TIPy 04. BiageHue meTosamu
CaMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U
MpOBe/IeHUs] XUMUUeCKUX SKCIIEPUMEHTOB C
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co0J/IF0O1eHreM IIpaBu/ 0e30racHOM paboThI C

TpeHuHru.
TectupoBanue.
JIabopaTopHbie paboTHI.




IIpunoxenue 2

CunxpoHu3anusi odpa3zoBaresibHbIX pe3yabTaroB ®PI'OC COO u ®I'0OC CIIO

HaumenoBanue OK, IIK
corsacao ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX
pe3y/ibTartoB (J/IP)
corjiacio ®I'OC COO0O

HaumenoBanue
MetanpeaMeTHbix (MP)
pe3y/IbTaToB
corsiacio ®I'OC COO

OK 1. [ToHuMaTh CyL{HOCTb U
COL[MA/IbHYIO 3HAUUMOCTh
cBoeii Oyayieit npodeccun,
TNIPOSIBJISATh K HEM
yCTONYMBBIN UHTEpec.

OK 2. OpraHu3oBbiBaTh
COOCTBEHHYIO [1eSITe/TbHOCTD,
BBIOMpATh TUTIOBBLIE METO/IbI
Y CII0COOBI BBITIOJTHEHHST
npodecCHoOHabHBIX 3a/iau,
OLIeHUBATb WX

3¢ deKTUBHOCTh U KauecCTBO.
OK 4. Ocy1ecTBasATh OUCK
Y UCTI0JTb30BaHNe
vHbOopMaly, HeoOXO0AUMOMN
27151 3 PEeKTUBHOTO
BBITTOJTHEHUS
npodeccCHoHabHBIX 3a/iau,
rpogeCCUOHA/ILHOTO U
JIMYHOCTHOT'O Pa3BUTHSI.

OK 5. Ucnonb3oBatb
MH(OPMaLIMOHHO-
KOMMYHHKAIIMOHHbIE
TEXHOJIOTUU B
ripogecCOHa/IbLHON
JesITeNTbHOCTH.

OK 6. PaboraTs B
KOJIJIEKTHBE U KOMaH/ie,

3¢ heKTUBHO 00IIaTLCS C
KOJlJIeramMmu, pyKOBO/ICTBOM,
MOTpeOUTEeISIMH.

OK 7. bparb Ha cebs
OTBETCTBEHHOCTh 3a paboTy
Y/1IeHOB KOMaH/jbl
(MOAUMHEeHHBIX), pe3y/IbTaT
BBITOJIHEHUS 3a/JaHU.

[IK 2.2. KoHTponvpoBaTh
KayecTBO ChIpbS,
TI0/TyYaeMbIX MPO/IYKTOB.
[IK 3.2. OueHuBaTh KaueCTBO
BBIITyCKaeMbIX KOMIIOHEHTOB
Y TOBApPHOU MPOAYKLMM.

JIP 04. ChopMHUpPOBaHHOCTh
MUPOBO33peHuUs,
COOTBETCTBYIOIIIEr0
COBpeMeHHOMY YPOBHIO Pa3BUTHUS
HayK{ U 0011[eCTBeHHON
MPAKTUKH, OCHOBAHHOT'O Ha
JMasiore KyJabTyp, a TaKxKe
pa3/IMyHbIX (HOPM 00I[ECTBEHHOT'O
CO3HaHWsl, 0CO3HaHWe CBOEro
MecCTa B MOUKY/IbTYPHOM MHPE;
JIP 09. ['oToBHOCTB v
CrIoCcOOHOCTh K 00pa3oBaHUIO, B
TOM YHCJIe CaMo0Opa30BaHMI0, Ha
TIPOTSDKEHUU BCei JKU3HU;
CO3HaTe/ibHOe  OTHOLIeHWe K
HerpepbIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO yCIeLIHON
ripoecCOHa/ILHON u
0011[eCTBEHHOM JIeATe/TbHOCTH;

JIP 13. Oco3HaHHBI BBIOOP
Oyayiei npodeccuu u
BO3MOJKHOCTeM peanu3aluu
COOCTBEHHBIX YKU3HEHHBIX
TIJIaHOB; OTHOIIIeHHe K
ripocheccroHaTbHOM
JesITeTbHOCTU KaK BO3MOKHOCTH
yuyacTWss B DEIIeHUH JIMUHBIX,
00ITIeCTBEHHBIX,
roCy/lapCTBeHHBIX,
o0ITIeHalMOHA/IbHBIX TTPO0IeM;
JIP 14. ChopMHPOBaHHOCTH
9KO0JIOTHUECKOT'O MBIIIIEHUS,
TIOHUMaHUs BJIUSIHUST COL[HA/TbHO-
KOHOMMYECKHX TPOLIeCCOB Ha
COCTOSIHME TIPUPOJHOM U
CoLMa/IbHOM Cpe/ibl;
nprobpeTeHue OMbITa KOJIOTO-
HarpaB/IeHHOM JIeATeTbHOCTH.

MP 01. YMeHre caMOCTOSITETLHO
onpeJensiTh e/ AesiTeIbHOCTH U
COCTaBJIATh I/IaHbI J1eSITeTbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILLIeCTBJISAT,

KOHTPOJ/IMPOBATh u
KODPeKTHUPOBAThb  [1eSiTe/IbHOCTb;
HCII0/Tb30BaTh BCE BO3MOXKHBIE
pecypchbl JJIst JIOCTYDKEHUST
TOCTaB/IeHHBIX Lesen u
peasu3aiuu TJIaHOB
J1esITe/IbHOCTH; BLIOMpATh
yCIelIHbie cTpaTeruu B

Pas3/IMUHBIX CUTYaLUsX;
MP 02. YMeHue IpPOAYKTUBHO
o0ImaTbcsi ¥ B3aUMO/IeHiCTBOBATh

B ripoiiecce COBMECTHOM
J1esiTeIbHOCTH, YUHTBIBATh
MO3ULMM  [IPYTUX  yYaCTHUKOB
JlesiTeTbHOCTH, 3¢ deKTUBHO
paspeliiatb KOHGIUKTHI;

MP 04. ['oTroBHOCTB 5
CIIOCOOHOCTh K CaMOCTOSITeNTbHOM
MH(OPMaLIMOHHO-

TI03HABaTe/IbHOW  /1eSITe/TbHOCTH,
B/Ia/leHHe HaBBbIKAMHU TIOTyUYeHUs
HeoOxoguMol  uHpoOpMaru U3
CJIOBapei pa3HbIX THIIOB, YMEHHe
OPUEHTHPOBATLCS B  Pa3/IMUHBIX
HCTOUYHHKAX vHbopMaly,
KPUTHUECKU OLIeHUBATh u
WHTEPHPeTHPOBaTh UH(POPMALIHIO,
TOIyUYaeMy0 W3 Pa3/MuHbIX
HCTOYHHUKOB.
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IIpunoxenue 3

IIpeeMcTBeHHOCTH 00pa3oBaTeabHbBIX pe3yabTaToB @T'OC COO (mpegMeTHBIX) C
o0pa3oBartesbHbIMH pe3yabTaramMu @I'OC CIIO
(mpodeccroHanbHO-OPUEHTHPOBaHHasE B3aUMOCBSI3b 0011le00pa3oBaTe/IbHOT0
ripeJiMeTa CO CIelUa/IbHOCThIO).

HaumeHoBaHue HaunmeHoBaHue HaumeHoBaHue HaumeHoBaHue
o0menpogecCHOHA/IBHBIX | MPO()eCCHOHATBHBIX npeAMeTHbIX pa3je/oB/TeM U
JAUCLIMILINH C mopy.ieit (M/IK) c pe3sysbraroB ®I'OC | paboueit nporpamme
oOpa3oBaTe/IbHBIMHU o0pa3oBaTe/IbHBIMH COO, umeromux 110 npejgMeTy
pe3y/ibTaTaMH, pe3y/ibTaTamMH, B3aumMocBasb ¢ OP
MMeHII[UMHU B3aUMOCBSI3b HMeHI[UMHA ®droc CIio
c npeagmeTHbiMu OP B3aMMOCBA3b C
npeamerHbiMu OP
OIl.3 Opranuyeckas IIM.02 Bepenue ITP6 01 Pa3pen 1. OcHOBBI
XUMHUSA TeXHO0/I0TMYeCKOro CdopMHpPOBaHHOCTb | OPraHUYECKON XUMUU

YMmerts:

- COCTaBJISITh ¥ U300paXkaThb
CTPYKTypHble TIO/IHble U
COKpalleHHble  (hOpMYJIbI
OpraHuuecKux BelecTB U
Coe/IMHEeHUH;

- MPOrHO3UPOBATh
CBOMCTBA  OpraHUYecKUxX
CcoeIMHEeHU B
3aBUCMMOCTH OT CTpPOEeHUsI
MOJIEKYT;

- peliaTh  3ajjaud U
yIpaKHEHUsT 1o
reHeTU4eCcKou CBSI3U
MeXxay pa3/IMUHbIMU
K/JlacCaMU  OpraHUuYeCcKUX
CcOoeZIUHeHUH;

- TpUMeHsiTh 0e3omacHbie

npuemMbl TIpU  paboTte C
OpraHu4YeCKUMHU
peakTUBaMHU u

XUMUUYECKHUMHU TTPUOOpaMU;
- TPOBOAWUTH peakluud C
OpraHUueCKUMHU
BeIlleCTBaMU B
71ab0PaTOPHBIX yC/IOBUSX;
3HaTh:

npouecca Ha
ycraHoBKax I u I1

KaTeropui

YMerts:

- YUMTBIBAaTb  PaCXOf
XUMHUECKUX peareHTOB
Yl CBIPbS;

- OCYIIeCTBJISATh
KOHTPOJTb 3a
oOpa3ylomuMucs  TIpH
TIPOU3BO/ICTBE
MPOJYKLIMK  OTXOJAMH,
CTOUHBIMH BO/IaMH,
BbIOpOCamMu B
atMocdepy, MeToAAMU
yTH/IH3aLn U
repepaboTKy;

- TIPOU3BO/IUTH
Heo0X0oJuMbIe
MaTepuaibHbIe u
TEXHOJIOTHUEeCKHe
pacyeThl;

3Harb:

- (pu3MKO-XUMHUeCcKHe
CBOICTBA KOMIIOHEHTOB

ChIpbS,
rOTOBOTO MPOJYKTa;

MaTepHaJios,

rpezCTaBIeHUM O
MecTe XMMUH B
COBPEMEHHOU
Hay4yHOI KapTHHe
MUpa; TOHUMaH1e
pOU XUMHU B
(hopmMUpoBaHUU
Kpyrosopa u
(byHKI[MOHATEHOU
rPaMOTHOCTH
yesioBeKa Jist
pelLeHust
MpaKTUYeCKUX 3a/ay;
ITP6 02 Bnagenue
OCHOBOIIO/IararoIM
Y XUMUUeCKUMHU
MOHATUSIMH,
TeopUsIMH, 3aKOHaMH
u
3aKOHOMEPHOCTSIMU;
yBepeHHoe
T10J/1b30BaHHe
XUMUYECKON
TepMUHOJIOTHEeN U
CUMBOJIUKOM;

I1P6 03 Bnagenue
OCHOBHBIMU

- BIWsSHHE  CTPOEHHs MeTOJjaMi Hay4YHOT 0
MOJIEKY/lT Ha XUMHUUeCKHe TIO3HaHUH,

cBoiictBa  opraHuveckux | [IM.03 OneHka WCII0JIb3yeMbIMU B
Bell|eCTB; KauecTBa XUMUH: HabOmoeHue,
- B/IMSIHUE | BBIIIyCKaeMbIX ornucaHue,
(GYHKUMOHANBHBIX — TPYII | KOMIIOHEHTOB M V3MepeHue,

Ha CBOMCTBA OPraHNYeCKUX | TOBAPHOU NPOJAYKIMU | SKCIIEPUMEHT;
BeIIeCTB; 00HEKTOB MepepadoTKH | yMeHHe

Tema 1.2.
YrneBogopozsl

Tema 1.3.
Kucnopogcozepxkatuue
OpraHuyeckKue
COe/IMHeHUs!

Tema 1.4.
A3oTcogeprkalye
OpraHuyeckKue
COe/IMHeHUs..
BreicOKOMO/IeKynsipHbIe
COe/IMHeHUs..

Paspen 2.
TeopeTtuueckue
OCHOBBI XMUMHH

Tema 2.3. Xvmuueckue
peakuuu

Tema 2.4. [lucniepcHble
cucTeMsl. PacTBOpSL.
DJIEKTPOJIUTAYECKast
JMCcoLaLys

Pazpgen 3. OCHOBBI
HeOopraHuuyecKou
XUMUU

Tema 3.1. Hemetasuibl
Paznen 4. Xumus u
JKU3Hb
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- U30MEPHUI0 KdK MCTOYHHUK

MHOT000pa3ust
OpraHu4eCcKux
CoeIMHeHU;

- 0COOEHHOCTU CTpPOEeHUst
OpraHWUYeCKHUX  BeIIeCTB,
7). MOJIEKYJISIPHOE
CTpOeHHe, BaJIeHTHOE
COCTOsIHUE aToma
yTepoaa;

- THpuUpoJHbIe HWCTOYHHUKH,

CrocoObl  TOMy4YeHus: U
obnactu NpUMeHeHust
OpraHu4ecKux
CoeIMHeHUH;

- TeopeTHUeCKHe OCHOBBI
CTPOEHUSI  OpPraHUUEeCKUX
BeIlleCTB, HOMEHK/IaTypy U
K/TacCU(UKAIUIO
OpraHn4ecKux
CoeIMHeHU;

- TUIIBI CBSI3eU B MOJIEKYJIaX
OpraHM4YeCKuXx BeleCTB.

OI1.4 AsanuTnueckKas
XUMUS

3HaTh:

- TepUOAUYHOCTb CBOMCTB
3JIEMEHTOB;

- CrocoObl  BBIPAYKEHUS
KOHI[eHTpAl[MH BeIeCTB;
YmeTs:

- TOTOBUTH  PaCTBOPHI
3a/laHHOM KOHIIeHTpall1H;

- KOHTPOJIUPOBATh u
OLIeHMBaTh NpoTeKaHue
XUMHUECKUX TIPOL[eCCOB;

- TIPOBOJIUTH pacyeThbl TIO
XUMHUUeCKUM ¢dopMyiaM U
YPaBHEHUsIM peakinii;

OIL.5 dusnueckas u
KOJ/I/IOU/AHAsA XUMMS
3HaTh: - 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMUUYECKUX U
(hU3UKO-XUMUUECKUX

He(dTH U rasza

3HaTh:

- (DU3BUKO-XUMHUECKHE
CBOWCTBA  ChIpbSI M
TOTOBOM MPOJYKLIUY;

- obopyaoBaHue
nabopatopuu,
TIPUHLIUIIEI €T0 paboThI
u TipaBU/Ia
9KCTIUTyaTaruu;

obpabatbIBaTh,
00OBSICHSITH
pe3y/bTaThl
TIPOBE/IeHHBIX
OTILITOB M JIe/IaTh
BBIBO/IbI; TOTOBHOCTh
Y CIIOCOOHOCTD
TIPUMEHSITh METO/IbI
TO03HAHUS TIPH
peIeHUH
MPAaKTUYECKUX 3a/1aY;
I1P6 04
CdopmurpoBaHHOCTh
yMeHWsI ZIaBaTh
KOJIMYEeCTBEHHbBIE
OLIeHKU U MPOBO/JUTh
pacyeTsl 10
XUMHUUECKHM
bopmynam u
yPaBHEHUSIM;

ITP6 05 Bnagenue
MpaBUIaMH TEXHUKU
Ge30racHOCTH TIpH
WCI0/Tb30BaHUM
XUMHYECKUX
BEIIIeCTB;

ITP6 06
CdopMHUpOBaHHOCTh
COOCTBEHHOM
TIO3ULMHU TI0
OTHOIIIEHHIO K
XUMUUECKON
vH(opMaLuy,
0Jy4aeMoi u3
Pa3HbIX UCTOYHHKOB,;
TPy 01
CdopmurpoBaHHOCTh
CUCTeMbI 3HaHUM 00
00IIMX XUMUUECKHX
3aKOHOMEPHOCTSIX,
3aKOHaXx, TeOPUSIX;
TPy 02
CdopmupoBaHHOCTh
yMeHUU UccieioBaTh
CBOMCTBa
HEOPraHUYeCKuX U

MmpoLneccos; OpraHU4YeCcKux

- 3dKOHbI naeajabHbIX BeIleCTB, 00BACHATD
ra3os, 3dKOHOMEPHOCTH

- MeXaHH3M ,E[EﬁCTBPIH IMMPOTEeKaHUA
KaTad/In3aTOPOB; XUMHUUYeCKHUX

- MeéXdHH3MbI I'OMOI'€HHBIX peaKHHﬁ,

M reTeporeHHbIX peaKL{Hf/i; IMPOrHO3MPOBATH
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- CYLIHOCTb W MeXaHWU3M
KaTanusa;

- YC/JIOBUSI XHWMHUYECKOTO
paBHOBeCHSI;

YMeTsb:

- orpeiesisiTh
KOHLIEHTpaL1I0
pearvpyroumx BellecTB U
CKOPOCTb peaKliiuii;

- CTPOUTH (azoBbie
JTMarpammbi;

- TIPOU3BOJUTH PaCUeThl
rapaMeTpoB ra3oBbIX
cMmecel, KUHETUUYEeCKUX
rapaMeTpoB  XUMHUECKUX
peaxkiui, XUMHUYECKOT0
PaBHOBeCHSI;

- pacCuuTHIBaTh TETIOBbIE
3pdeKkTel U CKOpPOCTh
XUMUUECKUX PeakLUil.

BO3MOXXHOCTb UX
OCYIL|eCTBJIEHUS;

[TPy 03 Bnagenue
YMEeHUSIMH BbIZIBUTaTh
TUIOTe3bl Ha OCHOBE
3HaHUU O COCTaBe,
CTPOEHUHU BelljeCTBa U
OCHOBHBIX
XUMHUUECKUX 3aKOHaX,
TIPOBEPSTH UX
9KCTIepUMEHTAbHO,
dhopMynupys Lenb
HCCie/JOBaHMS;

[1Py 04 Bnagenue
MeTOo/[laMH1
CaMOCTOSITe/IbHOTO
TJTAHUPOBAHUS U
MpOBe/IeHusT
XUMHYECKUX
9KCTIEPUMEHTOB C
cobroieHreM
TpaBUI Oe30macHOMN
paboThI C
BellleCTBaMH U
71abopaTopHBIM
obopyoBaHueM;
c(hOpMHPOBAHHOCTh
yMeHUU OMUCaHUS,
aHaJii3a U OL|eHKHU
JIOCTOBEPHOCTH
T10JTyYeHHOTO
pe3y/bTara;

[TPy 05
CdopMHUpOBaHHOCTh
yMeHU!
MIPOTHO3UPOBATH,
aHa/IM3UpPOBaTh U
OILIeHHBATh C TTO3UIUI
5KOJIOTUYeCKOM
6e3omacHoCTH
MOC/IeZICTBUSI
OBbITOBOM U
TPOM3BO/ICTBEHHOM
JesITeTbHOCTH
Yye/I0BeKa, CBSI3aHHOM
¢ epepaboTKOM
BeII[eCTB
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