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PaccmoTtpena
Ha 3aCe/IaHUH NeJarOTHYEeCKOT0 COBETA
npotokoa Ne 6 or 16.06.2023r.

Pabouas nporpamma obmeobpazoBatensHoil mucuumiuael O], 12XuMuanpennasgauena s
peanu3aly OCHOBHOH npodeccuoHanbHOM 06pazoBarensHoii mporpaMMel CITO Ha 6ase 0CHOBHOTO
obmero 06pa3oBaHUs ¢ OTHOBPEMEHHBIM IIOJIYUYEHHEM CpeaHero obimero obpaszosanus ®I'OC COO.
CocraBneHHOlf ¢ yuétoM npuMepHO#l paboueit  mporpammel paspabotanHoit ®I'BOY 1O
MucruryToM pasBuTus npodeccuoHanbHoro obpasosanus IIpotokon Ne 14 ot 30.11.2022r.@I'0OC
cpenHero mpogeccHoHaNpHOTO o0pazoBanus mo crnenuansHocTH  38.02.01 DkoHOMHKa |
OyxranTepckui y4er (1o oTpacysiM)npuka3s MuHucTepcTBa mpocBeeHus Poccuiickoit @enepannu
or 05.02.2018r, Ne 69, (B pen. ot 01.09.2022) 3apeructpupoBaHHOr0 MHHHCTEPCTBOM IOCTHIIHH
Poccuiickoit ®enepanun, perucrparuonubii Ne 50137, ot 26.02.2018r. YkpynuéHHas rpymma
38.00.00 DxoHOMHKA U yIpaBIEHHE.

Opranuszanus-pa3paboTurK: rocyapcTBeHHOe OI0/keTHOE IpodeccHoHaTEHOe 00pa3oBaTeNIbHOe
yupexnenue KpacHoapekoro kpast «KpacHoapekui OJMTEXHHYECKUH TEXHHKYMY.
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PELEH3MA

Ha pabouyro mporpammy oGIIE06pa30BATENBHON MHCIUILIAHEI OI.12Xumus mig
cnennanpHocTH  38.02.01 OxoHomuka u Gyxranrepckwii yqu- II0 OTpacisM
paspaboTarHyI0 IpernofaBaTeneM 3aifiieBeM AllekceeM Cepreesuuem.

Pabouas mnporpamMMa o6Imeo6pa3oBaTensHON  AHCIHIITHHDL OZ1.12Xumus
Mpe/iHasHa4YeHa IV peayn3allid OCHOBHOM MpogeccroHaIbHOM obpazoBarenpHoi
nporpammel CITO Ha Gase ocHOBHOrO o6iero 06pas’oBaHms ¢ OTHOBPEMEHHBIM
nmojydeHueM cpejpero obmero obpazopanms ®I'OC COO. CocraBneHHON c
y4€TOM INpHMepHOH paGodedf  mporpammsr paspaborammoit ®I'BOY IIO
MHeTuTyTOM pasBUTHS 11pOdeCCHOHANIBHOTO 06pa3oBaHMs IIporokon Ne 14 or
30.11.2022r.  ®I'OC  cpexHero  mpoecCHOHANBHOTO — OGpa3OBaHMA IO
crenuanbHocTH 38.02.01 Dxonomuka i GyxranTepckuil y4er (M0 OTpacisM) IpHKas
MunucTtepcTBa npoceeleHus Poccuiickoii @enepanuu ot 05.02.2018r, Ne 69, (B
pex. ot 01.09.2022) sapeructpupoBanHOro MUHHCTEPCTBOM IOCTHIMM Poccuitckoit
OGenepanyy, perucrpanuonsslit Ne 50137, ot 26.02.2018r. YKpynHEHHas rpynmna
38.00.00 DxoHOMHUKA U yIIpaBIeHHE.

Tpynoemkocts muctmmumnbl «XuMus» Ha 6a30BOM YPOBHE COCTAaBIfeT 72
Jaca, M3 KOTOpPEIX 64 waca — 0Oa30Bbli Monyns (6 paszenoB) u 8 wacoB —
NpuKiagHod Moayns (1 pasmen), BKIIOYAIOLIUH HpaKTI;IK.f)-OpHeHTHIJOBaHHOG
colep)KaHne KOHKPETHOH NMpoQ)ecCHu HTH CIIENHalbHOCTH.

IIpuknanHo#t MOIyib BKIIOYAET OAMH pasnen. Pasgen 7 «Xumus B GBITY H
npomBogcTBeﬂﬂbﬁ ACSATEIPHOCTH  YeJIOBEKa»  pealiM3yercs Uil BCex
npod)éccmﬁ/cneuﬂaﬂb}rocmﬁ Ha Marepualie KelCOB, CBSI3AHHBIX C BKOJIOrMYecKOi
0e30macHOCTBI0 M OLEHKOM IOCHeACTBHH OBITOBOM IIPOU3BOJICTRBEHHOM
ACATENBHOCTH, II0 oOTpaciiM Oyaymed mnpodecCHOHaNBHON AesTeIbHOCTH
, 06yqafomﬂx<:_ﬂ".

B xapakTeprcTHKe paGoueit IporpaMmbl OTIpeJIeTIeHO:
- MECTO JUCUMIUIMHBI B CIPYKType 00pa3oBaTeibHOM MporpaMMBL.

IIpodeccronanbHO-OpHEHTHPOBAHHOE COJIEPIKAHHE;




- LIeJU ¥ IUTAaHUPYEMBIE PE3YIIbTAaThl OCBOCHHS JUCIMILIHHEI B COOTBETCTBHUH C
®I'OC CIIO u Ha ocHoBe ®I"OC COO

Chopmynuposansl  TpeGOBaHMS K yPOBHIO IPEIMETHOW  IIOJTOTOBKH
CTY[ICHTOB, a TaK)K€ II0CTABJICHBI 33/1a4i (POPMUPOBAHUSA OOILUX KOMIIETEHIIHIA,

Conepxanue paboueil MporpamMMbl BKIIOYAeT ITEKI[HMOHHBIE, nabopaTopHo-
MPAKTHYECKUE 3aHATHS M NPO(ECCHOHANHLHO-OPHEHTHPOBAHHOE —COIEpPIKAHUE
00y4arOIIMXCs COTJIACHO TEMAaTHYECKOTO IUIaHA.

B Tekcre paGoued nporpaMMbl MPaBHIBHO M TIPAMOTHO HCIIONB3YIOTCS
HE0OXOMMbIE Hay4HBIE TEPMHUHBI U TTOHSATHS.

OGopynosanue y4eOGHOro KabHWHETa M TEXHHUECKHE CpEACTBA o0ydeHus
COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO pa3BHTHsS TEXHHUKH U TEXHOJOTHH
IPENOoJaBaHUs JUCIUTLIHHEIL.

PexoMenzyemas nmTepaTypa COOTBETCTBYeT TpeGoBanmsM @DenepanbHOro
roCyZlapCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHAAPTA IO CIELUAILHOCTAM CPEJHErO
NpodecCHOHATIBHOTO 06pa30BaHMUs.

PekoMeH/I0BaHO NPUHATE K HCIIONB30BAHUIO B yuyeGHOM Ipolecce NaHHBIH

BHJ| pabouei mporpaMMEl.

3akiaoyenue:

PaGouas nporpamma mo aucturuinae OJ1. 12 XuMHAMOXKeT ObITh HCTIONB30BAHA JIJIs
obecrieueHns: OCHOBHOM MpodecCHOHaIBHON 00pa3oBaTebHON IPOrpaMMBI IS

crequanbHocTH 38.02.01 DxoHOMEKA 1 OyXTalTEPCKUil YUET IO 0Tpacisim

5 g
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 PELIEH3US

Ha pabouyio porpamMmy obweobpasoBarensholt auctummuasl OJ112Xumus s
crenpanbHocTH  38.02.01 DKoHOMEKA H OyxranTepckuif yd4er 10 OTpacisM
paspaboTaHHYyIO NpenonaBaTeem 3aiinessiM Anexceem CepreeBruem.

PaGouas mnporpamMma 06meo6pa3oBaTebHON  MUCIIMIIMHEL OM.12Xumus
lpeHasHaueHa sl peanus3allid OCHOBHOM MpodecCHOHAIBHON 06pa3oBaTebHOM
nporpammb! CIIO Ha Gase ocHOBHOro 0o0Iiero oGpa3soOBaHHs C OJHOBPEMEHHBIM
nony4eHueM cpenHero odmero ob6pazoBanus PI'OC COO. CocraBieHHOH ¢
Y4€TOM TNpHMepHOH pabouelt  mporpammbl paspaGortanHoit ®I'BOY 1O
MHctrtyToM passutus npodeccHoHansHOro obpasobanus Ilporoxon Ne 14 or
30.11.2022r.  ®I'OC  cpemHero  npodecCHOHANBHOrO — 0Opas’oBaHUA IO
crienransHoCTH 38.02.01 DkoHoMuKa 1 Gyxranrepckuil yuer (10 0TpacisaM) IpHKa3
MunncrepeTBa npocselriends Poccuiickoi (I)e,n;epauﬂﬁ or 05.02.2018r, Ne 69, (B
pen. or 01.09.2022) 3apeructpuposannoro MuHiCTEpCTBOM I0CTHLIUK Poccuiickoi
Depepanny, peructpanuonssii Ne 50137, or 26.02.2018r. YkpymHEHHas rpyrma
38.00.00 OxoHOMHKa U yIIpaBJIEHHUE.

Tpynoemxocts mucnumuesl «XUMHsS» Ha (Ga30BOM YpOBHE COCTABISET 72
yaca, U3 KOTOPBIX 64 wyaca — 0a30Bbld Monyns (6 pasjenoB) ¥ 8 yacoB —
MPUKITATHON Moxynb (1 pasgen), BKIIOYAIOLMM [PAKTHKO-OPHEHTHPOBAHHOES
COJIepIKaHKe KOHKPETHON NMPO(EeCCHH HITH CIIEIHAIEHOCTH.

lpukiiagHoii MOxynb BKIOYaeT ofuH pasfien. Pasmen 7 «Xumust B GBITY U
NPOU3BOJCTBEHHOM  JEATENIBHOCTH  YeJIOBEeKa»  peamu3yeTcs i Bcex
npodeccuii/criennansHoCcTERl Ha MaTepuane KelCoB, CBSI3aHHBIX C 3KOJIOTMYECKOi
0e30MacHOCTEIO M OLEHKO IMOCHEACTBUM OBITOBOM M NPOU3BOACTBEHHOI
NCATCNIPHOCTH, II0 oTpaciaaM Oyayme#t npogeccHOHaJIBHOH — IesTelbHOCTH
o0yuaroruxcs. |
B xapaxrepucTuke pabouei mporpaMmbl ONpeeeHo:

- MECTO JUCUMINIMHBI B CTPYKType 0Opa3oBaTeJbHOM INpPOrpaMMBL.

ITpodeccroHanbHO-OpHEHTHPOBAHHOE COJlepIKAHUE;




- LleNH U [JIaHUpYyeMble pe3yJIbTaThl OCBOSHHS JUCLUIUIMHEI B COOTBETCTBHHU C
®I'OC CIIO u Ha ocHoBe PI'OC COO

ChopmynupoBaHsl TpeOOBaHHSI K YPOBHIO IIPEIMETHOM  IIOArOTOBKH
CTYZIEHTOB, a TAK)Ke ITOCTAaBJICHEI 3a/1aull (HOPMHUPOBAHUS OOIIHX KOMIIETEHIMHA.

Copmepxxanue pabGouell nporpaMMsl BKIIOYAeT JIEKIMOHHBIE, J1abOpaTOpHO-
NpPaKTHYECKHE 3aHATUS U IPo(ecCHOHATBbHO-OPHEHTUPOBAHHOE COJEPIKAHHUE
00y4aroIuxcst COTJIACHO TEMATHYECKOI'O IIJIaHa.

B Texcre paboueii mporpaMMbl MpaBHIBHO W TPAMOTHO HCIIONB3YHOTCS
HEOOXOIUMBIe HayYHBIE TEPMHUHBI ¥ TIOHSATHSL.

O6opynoBanue y4eOHOro KaOWHETa M TEXHHYECKHE CpPENCcTBa OOydYeHHs
COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO PpA3BUTHS TEXHHUKH M TEXHOJOTHH
NpernoaBaHus JUCUUTUIUHBL.

Pexomenmyemasi nuteparypa cooTBeTCTBYeT TpeboBaHusaM DenepaibHOro
rocyJapCTBEHHOT0 00pa3oBaTeNbHOrO CTaHJapTa MO CIEHNUAIBHOCTSIM CPETHETO
npoecCHOHATBHOTO 00pa30BaHMsL.

PexoMeHI0BAaHO MPUHATE K HCIIOJB30BAHUIO B y4eOHOM Ipolecce JaHHbIH

BUJI paboueil mporpaMMel.

3akaouyenue:

PaGouas nmporpamma o aucuurminae Ol 12XumMusMosxeT ObITh UCIIONB30BaHa IS
obecrieyeHHnss OCHOBHO# MpodeccHoHalIbHOM 00pa30BaTeNbHON IPOrpaMMBI JUIS

cnenuagbHOCTH 38.02.01 Dx0oHOMUKA U OyXranTepCKUi y4YeT 110 OTpaciisaM
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COAEPKAHUE
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1.  OBIIASI  XAPAKTEPUCTMKA  PABOYEM  ITPOIPAMMBI
OBIIEOBPA3OBATEJIBHON JUCHUILINHBI « XUMM STy

1.1. MecTo aMCHMIVIMHBI B CTPYKTYpE OCHOBHOIA npodgeccHoHaANbLHOM
o0pa3oBaTeJbHOH MPOrpPamMmbl
ObeobpaszoBarenbHas QUCHUILTAHA « XUMUIS» M3ydaeTcsl Ha 6a30BOM ypoBHE B

00meo0pa3oBaTeNbHOM LMKIE Y4eOHOrO IUIaHA OCHOBHOI npodeccuonanLHoM
o0pasoBaTeNbHOH IPOrpaMMbl YKpPYNHEHHBIX TIPYII chenpaibHocTei: 38.00.00
OKOHOMHUKA H yTIpaBlIeHHE.

TpynoeMkocTs MUCIMIIIMHE] « XHMHUS» HA 0A30BOM ypoBHe cocTaBisieT 72 yaca,
M3 KOTOpPBIX 04 uaca — 6a3oBbplii Momyns (6 paszmenoB) M 8 4yacoB — IHPUKIATHOIN
Mouyis (1 paspen), BKIIOYAIOMMH  IIPAKTHKO-OPUEHTHPOBAHHOE — COLEPIKAHHE
KOHKPETHOH NPO(ECCHH WK CIIEUATBHOCTH.

Ilpuknansolt Moaynp BKIIOYaeT oxuH pasmen. Paspen 7 «Xumms B ObITy U1
MPOM3BOJCTBEHHOM  HEATENbHOCTH  YeNOBEKa»  pealusyercss UL BCex
npodeccuii/crenuansHOCTeH Ha MaTepuaje KeHCOB, CBA3aHHBIX C HKOJOTHYCCKOMH
0e30MacHOCTBIO M OLEHKOH MOCHEACTBHH  OLITOBOH 1 IIPOU3BOCTBEHHOMA
ACSATENILHOCTH, IO  OoTpacisaM  Oynymieid  npodecCHOHanbHOM  JesirelibHOCTH
00yYaromuxcs.

Ilepon  ofyuenus w  pacmpeieneHue IO CeMecTpaM  Olpe/eser
oOpasoBaresibHas OpPraHM3aLls CAMOCTOSTENBHO, C YYETOM JIOTHKHU (bopmupoBanus
NPCAMETHBIX  pe3yJbTaToB, OOMMX U  NPO(PECCHOHANLHBIX  KOMIIETEHIHI,
MEXIPE/JMETHBIX CBs3€H C JAPYIMMH IUCLUIUIMHAMH OOIIE00pa30BaTeNsHOro U
001enpo(hecCHOHATBHOTO LUK/IOB Y4eOHOTr0 ILIaHA.

1.2. enun n mi1aHupyeMble Pe3yJibTATLI OCBOCHHS JHCHHILIHHDI

1.2.1. Hesu u 3aaa4y JUCHUTIHHBI

DopmupoBanHe y CTYACHTOB MPENCTABICHHS O XHUMHUYECKOW COCTABJISIONIEH
€CTECTBEHHO-HAYYHOH KapTUHBI MMPA KaK OCHOBBI NIPHUHSTHS PELIEHUN B KM3HEHHBIX
¥ IIPOM3BOJICTBCHHBIX CUTYAIMAX, OTBETCTBEHHOTO [TOBE/ICHUS B [IPUPOIHOM cpeJie.

3apaun xucuMNIMHLL:

1) chopmupoBaTh NOHHMaHHEe 3aKOHOMEPHOCTEH HNPOTEKAHUS XHMHUYUCCKHUX
MPOLECCOB M SBICHHN B OKpYy»XKaloIled cpejie, LeJOCTHOW HAYYHOM KapTHHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTb YMEHHMsS COCTaBIATH (OPMyYNIBI HEOPraHMYECKHX M OPraHHYeCKUX
BCIIECTB, YPABHEHHS XUMHYECKUX PeaKI1i, 00bACHATL UX CMBICI, HHTEPIPETUPOBATE
pe3ylbTaThl XMMUUYECKUX 3KCIIEPUMEHTOB,




3) chopmupoBaTh  HaBBIKM  MpPOBENEHUs  NPOCTEHIIMX  XUMHYCCKHUX
OKCIICPUMEHTAIILHBIX ~ MCCIEJOBaHUMM ¢  COONIOZEHHEM IpaBuil  (e30I1aCHOr0
o0pallenys ¢ BEIEeCTBaMU U 1ab0paTOPHBIM 000pY[0BaHHEM,;

4) pa3sBUTh YMEHHS WCIOJIB30BATh HMH(POPMALHIO XHMHYECKOIO Xapakrepa U3
Pa3IMYHBIX UCTOYHHUKOB;

5) cdhopMupoBaTE YMEHHUS POrHO3UPOBATH MOCICACTBUS CBOEH AeATeIbHOCTH K
XUMHYECKUX MPUPOIHBIX, OBITOBBLIX ¥ MPOM3BOICTBEHHEIX TIPOIECCOB;

0) chopMHpoBaTh MOHUMAHUE 3HAUYMMOCTH JOCTHIKEHUH XHMHUCCKO HAYKU U
TEXHOJIOTHH JUISl Pa3BUTHUSA COIMATBHOM U IIPOU3BOCTBEHHOI chep.
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Pemenne NpakTiko-OpHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHMil HA CBOMCTBA, COCTAB, NOIYy4YCHUE U
0e30IaCHOE  MCHONB30BAHHE BAKHEHINMMX HEOPraHHYECKHX BEIIECTB B OBITY M IpaKTHYECKOMH
JESITETLHOCTH YeJI0BEKa

Tema 3.3. OcHOBHOE coep:KaHHe 2 OK 01
Wnentndukammus JlabGoparopHsie 3auaTHA ./ 2 2 OK (2
HEOpraHMdeckuX | JlaGoparopHas paboTa «neHTHHKAIMS HEOPrAHHYECKHX BELECTRY. OK 04
BEIIIECTB Pemienre SKCIEPHMEHTATBHEIX 3a1a4 110 XMMHYECKHM CBONCTBAM META/UIOB M HEMETAIUIOB, IO

PacIlo3HaBaHMIO U MOYYEHUIO COETUHEHHUH METAIUIOB M HEMETAILIOB. )

Vnentudukanus HEOPraHWYECKHX BEIIECTB C HCIOJIB30BAHHEM HX (QU3UKO-XHMHIECKHX CBOMCTB,

XapaKTEPHbIX Ka4YeCTBEHHBIX peakuuil. KauecTBeHHrple peakuun Ha cynsdar-, kKap6oHaT- H XJIOPHI-

aHHMOHBIL, HA KATHOH AMMOHHSI
KoaTponbuas .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Pazpen 4. CTpoeHue u CBOIiCTBA OPraHUYECKHX BENIECTB 24
Tema 4.1. OcHoBHOe conepskaHue 4 OK 01
Krnaccuduxanus, | Teopermueckoe o6ydenue 2
CTpOCHUEC U IosiBlleHHE U pa3BUTHE OPraHUYECKOH XAMUH KaK HayKH. IIpenmer opranmyeckoit xumuu. Mecro u
HOMEHKJIaTypa 3Ha4Y€HHE OPraHHYECKO XUMUH B CHCTEME eCTECTBEHHBIX HayK.
OpraHHYECKHX XHMHYECKOE CTPOCHHE KaK NOPSAOK COE/IMHEHHS aTOMOB B MOJNEKYJNE COLIACHO MX BANCHTHOCTH.
BEIeCTB OCHOBHEIE TIOJIOXEHHS TEOPHH XUMHYECKOTO CTPOCHHS OPraHHYECKHX COeTMHEHHH A.M. Bytnepoga.

YInepoaHblid CKeNeT OpraHMYecKOW MONEKYTHl. 3aBUCHMOCTH CBOMCTB BEINECTE OT XHMHUECKOTO

CTpOCHUs MOJIEKYIL. MI30MepHs 1 H30MepEL. 2

llonsitne o  dyHkumoHameHOM rpymme. Pamukan. Ilpuamunmsl  kiaccuduKanyu OpraHMYeCcKHX

CoeMHeHUH. MexIyHapoiHas HOMEHKIATypa M I[IPHHIMIBl HOMEHKJIATYPHl OPraHAYecKHX

coemuHeHMA. lloHATHE 00 a30TCOMEPXKAMX COCTUHEHHAX, OHONOTMYCCKH AKTHUBHBIX BEIICCTBAX

(yrmeBojax, supaX, Gelkax H Jp.), BBICOKOMONEKYISPHBIX COEIMHEHUSX (MOHOMEp, moNMMeEp,

CTPYKTYPHOE 3BEHO)

IIpakrudeckue 3ansaTust  ,, § 2

HomeHknaTypa OpraHMYecKHX COC/MHEHHMIl OTHENBHBIX KIIACCOB (HACHIICHHBIE, HEHACHIIEHHbIC I

APOMATHYCCKHE YIIIEBOJOPOMBI, CIUPTHI, (EHONbI, albIerH/bl, KETOHBI, KApOOHOBBIE KHUCIOTHL H Ip.) 2

CocrapieHre TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHHYCCKHX BELIECTB OTIETBHBIX

KJIacCoB, HCIONIb3Ys HMX HA3BaHUA IO CHCTEMATMYECKOH M TPUBHANBHON HOMEHKIAType (3THIIEH,
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ALCTHIICH, ITHMIEPHH, (eHoN, (opManbierun, ykcycHas KHCJIOTa, [NIMLMH). Pacuersl npocTeiimeit
(OpMyIIBI OPraHUYecKOl MOTEKYIIbI, HEXOMT H3 EMEHTHOLO cocrara (B %)

Tema 4.2.
CgoiicTBa
OpPraHHUYECKHX
COeJIMHEHHH

OcHoBHOE coepkaHue

12

Teoperuyeckoe 06yuenne

DU3MKO-XHMHUYECKHE CBOMCTBA OPraHHYECKHX COCLUHOHMH OTAENBHBIX KITacCOB (0COOEHHOCTH
KJTaCCH(HKANA H HOMEHKJIATYPhl BHYTPH KJIacca; FOMOIOIHIECKHiT psd 1 obmas hopMyIa; H30MEpPHS;
U3UYECKHE CBOUCTBA; XMMUYECKHE CBOKCTBA; CIIOCOOLI IIOJTydeHHS):

— HPCACIILHRIC YITIEBOJOPONEI (alKaHBI M IHKIOATKAHBI). |OpeHHe MeTaHa KaK OMMH H3 OCHOBHBIX
HCTOYHHKOB TeIlIa B IPOMBIILICHHOCTH U OBITY. CBONCTBA MPHPOIXHBIX YTI€BOJOPOIOB, HAXOKIEHHE B
IIPUPOJIC ¥ NIPUMEHEHHE AlIKaHOB;

— HCNPEZENbHBIC (ANKEHBI, ANKHHBI U ATKATHEHH) M apOMaTHYeCKHe YINeBONOpoisl. Ioperne
AUCTHTIEHA KAK MCTOYHUK BEICOKOTEMIIEPATYPHOIO IUIAMEHH ISt CBAPKH H DE3KH METAIIIOB

— KHCTIOPOACOCpKALIME COCAMHEHHS (CIMPTHI H (eHOIEI, KapGOHOBbIE KHCIOTH 1 5(HpEL, aTbAErHABL
M KCTOHBL, JKMDBI, yrneBoisl). IIpakTudeckoe NpEMeHeHHe STHICHIIHKONS, IMLepuHa, (eHona.
IIpumenenue ¢dopmanbnernna, aneranberuia, YKCYCHOM KHCIHOTEL MpbIIa KaK CONH BBICIIHX
KapOOHOBEIX KHCIOT. Molomye cBoifcTBa MBITa

— A30TCOACpXKaKe COEMMHCHMS (aMHHBI H  AMHHOKHCIOTEL Oenku). BpIcoKOMOIEKyIIpHBIE
COCIUHEHHS (CHHTETHYECKHE U OHOIOrHYeCKu-aKTHBHBIE). Monomep, monumep, CTpyKTypHOE 3BEHO.
ITonmumepu3anus sTHICHA KaK OCHOBHOE HalpaBJIEHHE €T0 HCIIOJIL30BAHHA.

I'eneTHyecKas CBI3b MEXIY KIIACCaMy OpPraHMYeCKHX COeqUHEeHHIT

IlpakTuaeckue 3ansaTus 1/ 7 - g

CBoliCTBA OPraHHYECKHX COENMHEHHH OTIENBHEIX KIACCOR (TpuBMaNTbHAsI ¥ MEXIYHApOIHAS
HOMCHIJIATYPa, XHMHYECKHE CBOMCTBA, CIIOCOOBI MOy YCHNs): MPeeNbHEIe (AIKAHB i LU KJIOATIKAHEI),
HCNPE/ENBHbIE (AIKCHBL, ATKHHBI ¥ AIKaJUCHBI) H apOMATHYCCKHE YITIEBOZOPOBL, CIUPTHL B (hEHOJIEL,
KapOOHOBBIE ~ KHMCIOTBEI M d(Hpbl, aibJerdmsl W KCTOHBI, aMHHBl M  aMHHOKHCIOTEI,
BBICOKOMOJIEKYIISPHBIC COEMMHCHHS. 3a/laHHs HA COCTABICHHE YPABHEHHI XUMHUYECKHX peaxknuii ¢
YHAaCTHEM OPraHHYECKUX BEINECTB Ha OCHOBAHUH HX COCTABA M CTPOCHHS

CocraBnenne cxem peakmmii (B ToM wumciae Mo IPENTIOKEHHBIM ~ [EMOYKAM IIpeBpalieHmii),
XapaKICPUSYIOIUX XUMHIECKHE CBOMCTBA OPraHMYeCKHX COeIMHEHHH OTHEIBHEIX KIAcCOB, CIIOCOGHI
HX NONyICHHA W Ha3BaHHC OPTaHMYECKMX COCJMHEHME IO TPUBMANLHOH MM MESKTYHAPOTHOM
CHCTEMAaTHYECKOH HOMEHKIIaType.
Pemenne npakruko-opuenTHpOBaHHBIX TCOPETHYECKUX 3aNaHMM Ha CBOMCTBA OPraHUYECKHX
COCIMHEHHUH OT/IEJIBHEIX KJIACCOR

OK 01
OK 02
OK 04
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JlabopaTopHuas paGora 7/ 4

2
JlabopaTopnas pa6ora “IIpeBpalienns OpraHuyecKux BelIecTR IIpH HarpeBaHuu'.
[lomy4yenue 3THICHA U M3ydEeHHE €r0 CBOMCTB. MozenupoBanue MONEKYI H XHMHYECKHX TIPEBpaIIeHHit 2
Ha IpUMepe 3TaHa, STUJICHA, alleTHIEHa | JIp.
Tema 4.3. OcHoBHOe coep:kanue 6 0K 01
Wnenrnduxauus | Teopermueckoe o0ydyeHue 4 OK 02
OPF ABHENCCRHX Buoopranmyeckue cocnumerms. IlpuveHeHHe W GHONOTHYECKAS pPOJMb YIIEBONOB. OKHCIICHHE OK 04
BRIEOTE; M YITICBOJOB — HCTOYHHMK OSHEPrHM >KHBBIX OpraHumsmoB. OO6NacTH IIPHMEHEHHsS AaMHHOKHCIIOT. ’
FHICHS Ilpeppamnenns GenxoB mumm B opramusMe. Buonormueckime (yHKIME GemkoB. Bmonormdeckue
HPUMEHCHES B ¢yHKIHH KKHpOB. Potb oprarmyeckoii XMMHuE B peleHy OpoGieM NHIeBok 6e30MacHOCTH
ObIToBOM I .| Pomb  opramuyeckolf XWMHM B peLICHHM NpPOGNEM JHEPreTHUecKoil Oe30MACHOCTH, B PA3BHTHH
A & R MEHMIHHEL, CO3aHMH HOBBIX MAaTEPHANIOB, HOBLIX MCTOYHHKOB 3HEpIHH (aIbTepPHATHBHBIE HCTOUHHKH
ARdIvibHOCY sHepruM). OIacHOCTh BO3NEHCTBHS HA JKMBBIE OPTAHH3MBI OPraHMYECKHX BEIIECTB OTAETbHEIX 2
falie K1accoB (YIIEBOJOPO/IBI, CIHPTHI, (EHONBL, XJIOPOPTAHHYECKHE MPOM3BOIHBIE, ATBICTHIL H ap.),
CMBICIT IOKa3aTellsl IPENENBHO JONYCTHMOM KOHIIEHTPALHH
JlaboparopHble 3ansTns v & 2
JIaboparopras pabora: “neHTHdUKaIMS OpraHHYecKIX COeHHEHMH OTIeIbHBIX KIACCOR”
Wnenrngurkanys opraHugecKuX COeIMHEHUH OTETBHBIX KIACCOB (Ha IpUMepe aTbIErHIOB, Kpaxmaia,
YKCYCHOH KHCIOTEI, OCIKOB M T.L) C HCIONB30BAHMEM HX (DH3MKO-XMMHUYECKUX CBOMCTE 1
XApaKTCPHEBIX Ka4CCTBCHHBIX peakuuil. [leHatypauus Genka npu HarpeBaHuH. LIBeTHBIe peaxiHm 2
OekoB.BO3HMKHOBEHNE aHATMTHYECKOrO CHTHANA C TOYKH 3DEHHS XUMHYCCKHX IIPOLIECCOB  TIPH
TpOTCKaHHUH Ka4CCTBEHHOH PEAaKIMH, O3BOIAIOMEH HACHTHGHIEPOBATE TIPELTOKEHHBIE OPTAHHIECKHE
BEITICCTBA
i e CTpykTypa ¥ CBOICTBA OPraHUYECKHX BEIIECTR 2
pabora 3
Pazpnen 5. Kunernyeckue u TepMOAMHAMHYECKHE 32KOHOMEDHOCTH [POTEKAHHS XUMHYECKIX peaxnuii -
CkopocTh OcHoBHOe€ coepxanue 4 OK 01
XHMHYECKHX OK 02
Teopernueckoe o0yyenue 2
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PeaKIHi. CKOpPOCTb peakiuy, €€ 3aBHCHMOCTb OT Pa3iMYHBEIX (aKTOPOB: IIPUPOIEL pearupyromux BENIECTB,
XUMHYecKoe KOHICHTPALMA PEArHPYIOIMX BEIICCTB, TEMIIEPATyphl M IUIOMAJH PEAKIHOHHOM MOBEPXHOCTH.
paBHOBeCHE Tennosele sdpeKxTs! XUMUYECKHX peakiuii. JK30- U SHIOTEPMUYECKHUE, PCAKIIHH.
O6parumocTh peakimil. XHMHYECKOE DPABHOBECHE H €r0 CMelleHHe [Oj JeHCTRHEM PA3IIMYHBIX
(haKTOpOB (KOHIEHTpAIMA PEareHTOB WK NPOJYKTOB PEaKIHH, IaBIeHYE, TeMIleparTypa) Uit CO3TaHus
ONTHMANBLHBIX YCIOBHH IPOTEKAaHUA XMMHUYECKHX nporeccoB. [Tpunnun Jlelllarense
IlpakTugeckue sansaTuss ./ 9 OK 01
Pelenne NpakTHKO-OPHEHTHPOBAHHEIX 3aj[aHMli HA AHATH3 (JAKTOPOB, BIMAIOMMX HAa H3MEHEHHE OK 02
CKOPOCTH XHMHYECKOH PEaKIUH, B T.Y. C IO3HUIHE 3KOJOTHYECKH LENecO0OPa3sHOro HOBEIEHHS B OBITY
¥ TPYNIOBOH NIEATENPHOCTA B LEIAX COXPAHEHHs CBOETO 340POBbS M OKDYKAIOMIEH IIPHPOIHOM CPEIBL.
Pellerne npakTHKO-OPHEHTHPOBAHHBIX 3allaHMH Ha IPHMEHEHHE npuniuna Jle-Ilatense mis
HAXOXACHUS HANPABICHUSA CMEINCHHS DABHOBECHA XHMMHYECKOH peakiud M aHamm3 (aKTopos,
BIIMSIOIIMX Ha CMEIEHHUE XUMHYECKOTO PABHOBECHS
Pazpeun 6. Pacreopsn1
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
ITonsTHe 0 Teoperuyeckoe obyaenne OK 02
pacTBopax Pactsopenne kak du3nxo-xuMmudeckuii mpomecc. PactBopel. CrocoGsl IIPUTOTOBJIEHHS. PacTBOPOB. OK 07
PactBopuMocTs. Maccopas 10N  pacTBOPEHHOTO BemecTsa. CMEICH [OKa3aTeNs —IIPeeNbHO
JOIYCTHMOMN KOHIEHTPAIMH H €T0 UCIIOJIB30BaHKE B OLEHKE 3KOJIOTHYECKOH Ge30MacHOCTH.
IIpaBuia 3KOJIOTHYECKH IENECOOOPA3sHOro MOBEAEHUs B OBITY H TPYIOBOH IEATENHHOCTH B TETAX
COXpaHEHHUS CBOEIO 3I0POBbSA W OKPYKAIOLICH NPUPOTHOM CPEbl; ONACHOCTH BO3NCHCTBUS HA YKHBBIE
OpraHHu3MBI OIIpeEeNICHHEIX BEIIECTB.
Permenne npaxtiko-0pHEHTHPOBAHHEIX PAaCUETHBIX 3aJaHHI Ha PaCTBOPHI, HCIOIB3yeMbIE B OBITOBOH H
TIPOU3BOACTBEHHON JIEATEIbHOCTH YeI0BeKa
Tema 6.2. OcHoBHoOE coepKanme OK 01
Hccnenosanue JlaGopaTopusie 3auaTUS 4/ 4 OK 02
CBOHCTB pacTBOPOB | JTaGoparopHas paGoTa «IIpuroToBieHue pacTBOPOBY. OK 04
IIpuroToBynenue pacTBOpoB 3aKaHHOM (MaccoBoil, %) KOHIEHTPALKH (C IPaKTUKO-OPHEHTHPOBAHHBIMU
BOIIPOCAMH) U ONpe/ieJIEHHE CPEB! BOJHBIX pACTBOPOB.
Pelnenue 3a1a4q Ha IPHTOTOBICHHE PACTBOPOB
IIpodeccuoHaIbHO-0PHEHTHPOBAHHOE COEPKAHUE (COMePRAHIE HNPHKJIAJTHOI0 MOAY./Is1)/ NpaAKTHYECKAas
MoAroToBKa
Pazmen 7. XuMHSI B OBITY H NPOU3BOACTBEHHOI IeATeTbHOCTH Y€ 10BeKA OK 01
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XuMus B OBITY B | OcHOBHOE coepikanme 6 OK 02
TIPOUSBOACTBCHHOM Teoperuyeckoe 06yuenue 2 OK 04
JEeATETEHOCTH — - - OK 07
i a—— Hoseffurze 10CTHKEHUA XHMITYECKOH HAYKH M XHMHUUECKOH TEXHOIOMMH. Pollh XHMIH B OOCCICICHIN

OKOJIOTHYICCKOM, SHEPTETHHECKOM M IHIIEBOH Ge30IIaCHOCTH, Pa3BUTHE MeXUIUHEL [IpaBuia moucka i )

aHA3a XMMUYECKOH MH(OpMalMM W3 pasiMYHEIX HCTOYHHKOB (HAYYHAS M y4eOHO-HayYHas

JINTEpaTypa, CPeCTBA MacCOBOi HH(opMalum, ceTs MHTepHeT)

IpakTnyeckue sanstus 1/ 9— 10

Ilorck M aHamus KeHCOB O IPUMEHGHHH XMMHYECKHX BEINCCTE M TEXHONOIHH C y4eToMm Oymymeit

IpOQEeCCHOHANBHON  NEATETPHOCTH 110  TeMaM:  BakKHeimme CTPOUTENBHBIE  MATEpPHAIEL,

KOHCTPYKIHOHHBIC ~MATCPHANbl, KPACKHM, CTEKNO, KEpaMHKa, MaTepuambl Ui  MeKTPOHHKH, 4

HAHOMATCpHANbl, TEKCTHIBHBIC BOIOKHA, HCTOYHHKHM DSHEPIMH, OpraHWYecKHe M MHHEpAIILHbIE

YAOOpEHHs, IEKapCTBEHHBIE BEIIECTBA, GBITOBAS XHMUSL.

3ammra:IIpencrapieHue pesyTbTaToB pelIeHus KeficoB B (opMe MUHH-OKTIa/1a ¢ Hpe3eHTaNHe

IIpomeKyTOYHAsS aTTecTANNA 110 AUCHUILTHHE aaddepeHUHPOBAHHBIN 3a9eT 2

Bceero 72
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3. YCJIOBUSI PEATU3ALUU ITPOI'PAMMBI
OBIUEOGPA3OBATEJILHOM JUCIUATIMHBI

3.1. TpeGoBanust K MHHUMAIBLHOMY MaTepHAJILHO-TEXHHYECKOMY
obecrieyeHn o

HJis peanusanuy nporpaMmel THCLHIUIHHB JOKHEL GLITh IIPELyCMOTPEHEI
CHICAYIOIINE ClICLHANbHBIC TOMCIICHUS: YUeOHbIH KaOUHeT XUMUH U/HTH yueOHo
XUMUYECKOM labopaTopu.

OGopynoBanue y4e6Horo kabGumera (narasianeie mocoGust): HaGopwl
[HApOCTEPXKHEBBIX MOIENCH MOJEKYJ, MOJENH KDPHCTAUIMYECKHX PELIeTOK,
KOJUICKIH  MPOCTBIX M CJOMKHBIX BEIIECTB HW/HIIM KOJUIEKLMH II0JHMEpPOE;
KOJUICKIIMA rOPHBIX MOPOA H MHHepanoB, Tabiuua MeHzeneesa, yueOHbIe
(hunbMEL, H(MPOBEIE 06pA30BATENBHBIC pecypcEl.

Texnnyeckne cpeacTBa  oGy4eHns: KOMIIBIOTEp €  YCTpOHCTBAMU
BOCIIPOU3SBE/ICHNST  3BYKA, IIPUHTEP, MYJIBTUMEHA-IPOEKTOP ¢ 9KPaHOM,
MyJIbTUMCIMHHAS JJOCKa, YKa3Ka-IPE3EHTeP sl [IPe3eHTalUi,

OGopynosanue naGoparopuu u padouux mecr JaGopaTopuu: MEH3ypKi,
MHUICTKA-KANCTBHULEL,  TEPMOMETPBI, MHKDPOCKOII, JIyNbl, HpeAMETHBIE W
HMOKPOBHBIE  CTEKJA, IUIAHIIETH JUIL KANeNbHBIX peakiui, (UIbTpOBaibHAS
Oymara, NpPOMBIBAJIKM, CTEKJISHHBIE NPOOHPKH, PE3UHOBBIE HPOOKH, (HOHAPHKH,
HA0Op PpEaKTMBOB, CTEKNSHHBIE IIAJOYKH, IITATHBDI Ui IpOOUPOK;MepHLIe
HUITMHADPEL, BOPOHKH CTEKJISHHBIC, BOPOHKH JENHTEIbHBIE IMIHHAPHIECKHE (50-
100 mi), crynku ¢ mnecrukom, (bapdopoBele uamkM, HHHLETH, GUILTPEBI
OymaxcHple, Bara, Mapis, YacoBBE CTeKIa, BNICKTPOILIUTKH, JaGoparopHele
HITATHBLI, CIIMPTOBBIC IOPENIKH, CIHYKH, HPUOOp IS MONyYeHHA Ta3oB (WU
npoGHpKa ¢ Ta300TBOAHON Tpy6Koil), Aepkaresid JUIsd MPOOUPOK, CKISIHKH JUIsi
XPaHCHHA pEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMUUecKue cTakausl (50, 100 u 200
MJI);IUTIATENH; MTHHLUEThl; THreTBHbIC LHIILbL CEKYHJIOMEpPEI (TaMepnl), MepHbIe
npobupku (Ha 10—20 M) u MepHBIe KONGbI (25, 50, 100 u 200 mi), Bousinas Garsi
(W11 TepMOCTaT), CTEeKISHHBIE TIANOYUKH; KOHMYECKHE KOOI st tutposanwust (50
u 100 Mmi); MHAHKATOpPHBIE MONOCKU s onpeneneHuss pH u crammapraas
MHAWKATOpHAs LIKalla; yHUBepCaIbHbIM UHIUKATOP; MUIeTKH Ha 1, 10, 50 mu (vm
Ao3aTopel Ha 1, 5 u 10 mi1), GIOpeTKH 1J1s TUTPOBAHUS, MEAUIIMHCKHE LUIPHIEI Ha
100-150 mu, maGopaTopHble W/uIM aHAIUTHYECKUE BECHI, pH-merpol, cymminbibiii
wkad, u 1p. naboparoproe 06opymoBaHue.

3.2. Madopmanmnonnoe oGecnedenne peaansauuu IPOrpaMMbI

L. Jlnst peanusauuy nporpamMmsl GUGIHOTEUHBIH (QOH obpazosaresnpHoi
OpraHM3alliy HOJDKEH MMETh IIeYaTHbIE W/WIIM SJIeKTPOHHBIE 06pa3oBaTelbHLIe
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MH(QOPMALMOHHBIE  PECypCBl, pEKOMEHJOBAHHBIE JUI  HCTONB30BALHS B
o0pa3oBaTeabHOM TpoLecce, He cTapile 5 JIeT ¢ MOMEHTA W3IaHusI.

2. Pexomenmyemrle [IeYaTHBIE U3 aHUST 110 peanu3aluu
00IIe00pa30BaTeIbHON  NUCLMIUIMHBI  NPEeACTABIEHBl B METOLHYCCKUX
PEKOMEHIAUMSX I10 OPraHU3aliy 00yIeHM s,

Pexomennyemble newaTubie H3aanus mo peajimzanuu o0meodpazoBaTe/bHOI
AHCHUNIHHBI

OcnoBuble nmevyaTHblie U3JaHUA

1. AuQunorenosa, . B. Xumus: ydueGHuK u MPAKTUKYM JUIS CPeIHEro
npogeccuoHanbHoOro obpaszopanus / 1. B. Andunorenosa, A. B. Babkos, B. A.
[TonikoB. — 2-e m3n., Uchop. u gorn. — MockBa: MznarenscTtBO Opaiit, 2022, —
29] ¢.

2. Wleronuxuna, H. A. O6mas Xamus: yueOnuk ms CIIO / H. A.
leronuxwuna, JI. B. Munaesckasi. — Canxr-IlerepGypr: Jlans, 2021. — 164 c.

3. Huxoneckuit, A. B. Xumus: yde6HuK wu NPaKTHKYM Uil CpeaHero
npogeccuonanpHoro obpasosanus / A. B. Hukonsckuit, A. B. CyBopoB. — 2-¢
U311, iepepad. u nomn. — Mocksa: Usmarensctso IOpaiit, 2022, — 507 c.

4. Xumust: yqeOHUK U CpefHero npodeccuoHalbHOro obpazosanus / IO.
A. Jlebenes, I'. H. ®anees, A. M. lony6es, B. H. [lanosam; nox obueit
pemakuuern I, H. ®dapeea. — 2-e u3d., nepepadb. m Jjorn. — Mocksa:
Usnatenscrso IOpaiir, 2022. — 431 c.

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30BATEJILHOM U CLUILINHLI

Konrposs ®m  omeHka  pesynsraToB  06yueHus OCYILIECTBISCTCS
IperioaBaTejIeM B  MPOLECCE INPOBENEHUs  NPAKTUYECKUX  3ausaThii U
1a00paTOPHBIX paboT, TECTHPOBAHHA, a TAKXKE BBITONHEHUS 00y4aroImuMHCs!
WHIMBUAYANBHBIX 3aJaHUd, IPOEKTOB, MCCIeNoBaHHA. PesynbraTel o6yuenus
ONPEJICIISIOT, YTO OOYYaromUecs: NODKHBI 3HATH, TIOHUMATh 1 JEMOHCTPUPOBATE
110 3aBEPIICHUN U3YYEHHS TUCLIUIIIMHEL.

st GopMUpPOBaHKS, KOHTPOJIsSL U OLEHKH PE3yNIBTATOB OCBOCHHUS yueOHOH
AUCIHIUIAHBI HUCIIOIB3YETCSI CHCTEMA OLEHOYHBIX MEPOIIPHSITUI, IpeaCTaBIIsIONast
COOOH KOMIUIEKC Y4eOHBIX MEpONpPHATHI, COINIACOBAHHBIX C pesyiibraraMu
obyuenus u chopMymHpoBaHHBIX ¢ yuerom OIOC COO (mpexmeTHbIE
pe3yabraTe! no gucuuniaune) u GI'OC CIIO.
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Tune! ouenoynwIx

Ne | OK/IIK | Moayas/Paznen/Tema Pesyasrar obyuenns .
MepOoNpHITHI
[ | OcHoBHoe cogepkanne
! Paznen 1. OcHoBbl ROPMYpobaTy
0a3oBble MOHATHS H
CTPOEHMSI BELIEeCTBA
3aKOHBI XUMHH
1.1 |OK 01 Crpoenne aromoB CocraBnsite xumuueckue |1. Teer «Ctpoenue aroMoB
XMMHYCCKHX JJIEMEHTOB |(hOPMYIIBI COE/IMHEHHH B | XHMHUYECKHK JJICMENTOB I
U IIPUPOJIa XUMHYECKOH |COOTBETCTBUH CO IIPUPOJIa XUMHYECKOH
CBSA3H CTEIICHBIO OKUCIIEHUSI CBSI3H».
XHMHYCCKHX BJIEMEHTOB, |2. 3amauu Ha coCTaBlIeHUE
HCXO/A M3 BaICHTHOCTH U |XUMHYECKHUX (JOPMYIT
SJICKTPOOTPHLATEIBHOCTH |JIBYXaTOMHBIX COEIMHCIIH i
(OKCHIOB, cyb(UIOB,
THAPHJIOB U T.IL.).
3. 3aganus na
HCIIOJIL30BAHHE XUMHUYECCKOH
CUMBOJIMKH M Ha3BaHUI
COETHUHEHHI 110
HOMEHKJIaType
MEXJIYHAPOIHOTO COI03a
TEOPETHYECKOM U
HIPUKIATHOH XUMHH W
TPHBHAJILHBIX HA3BAHUH JUTS
COCTaBJICHUSI XHMHYECKHX
(OpPMYII JIByXaTOMHBIX
COCAMHEHHH (OKCHIOB,
CYJIb(HIOB, I'HIPUIOB U
T.IL.) U JIPYTHX
HEOPraHHYecKux
COCIHHEHHH OTHEIILHEIX
KJIACCOB
1.2 |OK 01 Ilepronuueckuii 3akon u XapakTepuszoBarh 1. Tect «Metamueckue /
OK 02 Tabmuua JI.1. XHMUYCCKHUE 3JIEMCHTEI B |HEMETAITIHYCCKHE CBOHCTBA,
Menneneesa COOTBETCTBHH ¢ HX JIEKTPOOTPHIIATEILHOCTE H

IT0JIO)KEHUEM B
MEPHOMYECKON CHCTEME
XMMHYECKHX JJIEMEHTOB
J.U. Menneneepa

CPOJICTBO K DIIEKTPOHY
XUMHYECKHX JICMEHTOB B
COOTBETCTBHE C X
JICKTPOHHBIM CTPOCHHEM H
IT0JIOKEHUEM B
[IEPHOJIMYECKOH CHCTEME
XHMHYECKHX JJIEMEHTOB
J.H. Menneneesan.

2. IlpakTHyeckue 3ananus
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OK/IIK

Moayas/Pasnen/Tema

Pesynaprar o0yuenus

Tuner onenounbIx
MeEPOIPUATHIT

Ha YCTAHOBJIEHHE CBSI3U
MEKIY CTPOCHHEM ATOMOR
XHMHYECKUX JJICMEHTOB U
HEPHOJIHYECKUM
H3MEHEHHUEM CBOMCTRB
XUMHYECKHX 3JIEMEHTOR U
HUX COETUHEHUII B
COOTBETCTBHH C
[IOJIOKEHHEM
[Tepuopnueckoii cucreme.
3. IlpakTuxo-
OPHEHTHUPOBAHHDBIE
TEOPETHYECKUE 3a/[aHHs Ha
XapaKTepH3aIuio
XUMHYECKHX DJIEMEHTOB!
«MeTrammyueckue /
HCMETa/UIMYCCKHUE CBOMCTBA,
NCKTPOOTPUIATEILHOCTD U
CPOZACTBO K 3JICKTPOHY
XHMHYECKHX JIEMEHTOB B
COOTBETCTBHE C HX
JICKTPOHHBIM CTPOEHHUEM H
IIOJIOKECHHUEM B
MIEPHOANYECKOI cucTeMe
XHMUUYECKHX 3JIEMEHTOR
JI.1. Menneneeray

Paznen 2. Xumuueckue
peaknuu

XapakTepuszoBaTh THIIBI
XHMHYECKHX peaKkiuii

KonTpossnas padora
«CTpoenue BemecTsa n
XHMHYECKHE PeaKium)

2.1

OK 01
OK 04

THITEl XUMIYeCKHX
peaxiuit

CocraBiars peakmuu
COEJIHHECHUS, Pa3JIOKEHHS,
obMena, 3amMeIeHHs,
OKHCJIUTEILHO-
BOCCTaHOBHTEJILHBIE
peaxIuu

1. 3anaun Ha cocraBnenue
YPaBHEHHH peakiuii;

— COCAMHEHHS], 3aMEIICHHS,
pasjio;keHust, obmena,

— OKHCIIHTEIILHO-
BOCCTAHOBHTEJILHBIX
PeaKIui ¢ UCIIONB30BAHHEM
METOJa 3JIEKTPOHHOTO
Gananca.

2. 3ajauy Ha pacyeT Maccel
BEIICCTBA MM 00BEMA
ra3oB 10 H3BECTHOMY

KOJIMYECTBY BCLIECTRA,
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THne! oueHoYHbIX

Ne | OK/AIK | Moayas/Pasnen/Tema | Pesyabrar 00yueHust .
MepONPHITHI
Macce UiH 00BEMY 0JIHOTO
U3 Y9aCTBYIOUMX B PEAKI{HI
BEIIECTR; pacuéThl
Maccel (00béMa, KomuecTBa
BEIIECTBA) [IPOIYKTOB
PEAKIIHH, €CTIH OJIHO U3
BEIIIECTB UMEET IIPHUMECH
22 OnekTponuTHyYecKas CocTaBnaTh ypaBHeHUs 1. 3ajanus Ha cocraBienue
JHUCCOLMALNS U HOHHBIT |XHMHYECKHX PEaKIUN MOJIEKYJISIPHBIX ¥ HOHHBIX
obmen HOHHOT0 00MeHa ¢ PEaKLHi ¢ yyacTuem
y4acTHEM KHMCJIOT, OCHOBAHMH U COJICH,
HEOPraHUYEeCKHX BEILECTB |YCTAHOBICHHE H3MEHEHHS
KHCJIOTHOCTH CPEJIbI
2. JIabopatopnas pabora
"Tune! xumudyecknx
peaxuuii”

3 Pasnen 3. Ctpoenne n  |HcenenoBats crpoenne u|Konrpossaas padora
CBOHCTBA ¢BOlicTBA «CpoiicTBa
HEOPraHHYeCcKHX HEOPraHHYeCKHX HEOPraHHYeCKHX
BELIECTB BEIICCTB BEIICCTBY

3.1 |OK 01 Knaccuduxanus, Knaccudumuporars 1. Tect «Homenxmarypa u
IK.. HOMEHKJIATypa HEOpraHHYECKHE HA3BaHHE HEOPraHHYECKHX
CTpOEHUE BEIIECTBA B COOTBETCTBUH |BELIECTB HCXOJIS H3 HX
HEOPraHUYeCKHUX C HX CTPOCHHEM XMMHYECKOi YopMYJIBI MK
BEILIECTB COCTABJICHHE XMMHYECKOI

(OpMyJIBI HCXOIS U3
Ha3BaHMsI BEILECTRA 110
MEXKIYHAPOIHOMH HIIH
TPUBHAIBHOMH
HOMEHKJIAType».

2. 3ajauy Ha pacyer
MacCOBOH 10K (Macchl)
XMMHYECKOTO 3JIEMEHTA
(CoeMHeHUsT) B MOJIEKYJIE
(cmecH).

3. IlpakTHueckue 3a1anus
10 KJIacCU(UKAIINH,
HOMEHKJIAType H
XHMMHYECKHM (popMyJIiam
HEOPraHMYCCKUX BEUIECTR
Pa3IMYHLIX KJIACCOB.

4. IlpakTHyeckue 3a1aHust
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Tune! oueHoYHbLIX

Ne | OK/MIK | Moayas/Pasmen/Tema Pesyabrar o0yqaenns .
MeponpusITHIl
Ha OIIpeJICICHHE
XHMHYCCKOW aKTHBHOCTH
BEIIIECTB B 3aBUCHMOCTH
BHUJIa XUMHYECKOH CBSIZH M
TUIA KPHCTAJUIHYECKOI
pEeMIeTKH
3.2 |OK 01 DH3HUKO-XUMHUECKHE YcraHaBiuBath 1. Tect «OcobennocTn
OK 02 CBOIicTBa 3aBUCHMOCTH (hH3UKO- XHMHYECKHX CBOICTB
IK... HEOpraHUYecKux XHUMHYECKHX CBOMCTB OKCHJIOB, KHCJIOT,
BEIIIECTR HEOPraHM4CCKHUX BEIIECTB |OCHOBAHHH, aM(OTepHBIX

OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TaK)Ke THIIa
KPHCTAJUIHYECKOM
pemeTKu

THJIPOKCHIOB ¥ COJIEH ».

2. 3ajiaHus Ha cocTapieHHe
YPaBHEHHH XUMHYCCKUX
peakuui ¢ ygacruem
IIPOCTBIX U CIOKHBIX
HEOPraHHYECKUX BEIECTB:
OKCHJIOB METaJIJIOB,
HEMETaJIJIOB U aM()OTEPHBIX
3JIEMEHTOB;
HEOPraHHYeCKUX KHCIIOT,
OCHOBaHU# 1 aM(pOTEepHEIX
THIPOKCHJIOB,
HEOPraHHYeCKuX CoJIeH,
XapaKTepHU3YIOMIHX UX
CBOHCTBA U CIOCOOLI
ITOJIyYEHHH.

3. [IpaxTuko-
OPHEHTHPOBAHHLIE
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Ne | OK/MIK

Monyan/Paspen/Tema

PesyabraT 00yuenus

THILI OLeHOYHBIX
MePONPUSITHI

TCOPETHYCCKUE 3a/[aHHsl Ha
CBOMCTBA M HIOJyYeHHe
HEOPTraHUYECKUX BEIIECTB

3.3 |OK 01

OK 02
OK 04

Wnentndukanus Hccnenosars

HEOpraHu4ecKux

KaUCCTBCHHEBIC pEeaKIIiH
BCLICCTB HEOPraHMYeCKUX BEIICCTB

1. IIpakTuko-
OPUCHTHPOBAHHBIC 3a/JAHUS
10 COCTaBJICHHIO
XUMHYECKUX peakiuii ¢
y4acTHEM HEOPraHHYECKHX
BEIIECTB, HUCIIOIL3YEMBIX
UL UX HAEHTH()UKAIHH,
2.Jlaboparopnas paGora:
“Unentudukarms
HEOPraHHYeCKHX BelecTn”

Paszuen 4. Crpoenne u |Mccienoarts CTpOeHHE H
CBOMCTBA CBONCTBA OPraHHYeCKHX
OPraHHYeCKUX BelllecTB

BelIeCTB

Konrpoasnas padora
«CTpoeHue u cBoiicTBa
OPraHHYeCKHX BelleCcTB)

4.1 [OK 01

Knaccnpuxanus,

Knaccudumuposars
CTPOEHHE H OpraHHYeCKHe BEelecTBa B
HOMEHKJIATypa COOTBETCTBHH C HX
OPTraHu4eCcKHX BEIIECTB |CTPOEHHEM

1. 3apanus na cocrasienue
Ha3BaHMUH OPraHUYCCKUX
COECIMHEHHH 110
TPUBHAJIBHON HIIH
MEXKTYHAPOHOH
CHCTEMAaTHYECKOH
HOMEHKJIAType.

2. 3a1aHusl HA COCTABJICHHE
IIOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX hopmyln
OPraHHYEeCKHUX BEIIECTB
OTACIBLHBIX KIIACCOB.

3. 3anauu Ha onpeneeHIe
npocTeiei hopMyJin
OPraHUYCCKOM MOJIEKYIILI,
HCXO/Is U3 DJIEMEHTHOTO
cocrasa (B %)

4.2 |OK 01
OK 02
OK 04

CaoticTBa opranudeckux | Y cTaHaBIuBaTh
COCIMHEeHHH 3aBHCHMOCTH (PU3HKO-

XHUMHYECKHX CBOMCTB
OpPraHUYECKHUX BEIECTB OT
CTPOEHHS MOJICKYJI

1. 3ayanus Ha cocrapienue
YPaBHEHUH XUMHYCCKHX
Peakiui ¢ yyacTuem
OpPraHHYeCcKHUX BEIIECTRB Ha
OCHOBAaHHMH HX COCTABA U
CTPOEHHS.

2. 3amanus HA COCTABIICHHE
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Ne | OK/IIK | Moayas/Pasnen/Tema Pesyabrart 06yuenus T OH(!HO‘[[I:: =
MeponpPUsITHii
YPaBHEHHH XUMHUYECKHX
peaxKmum,
HIIIOCTPUPYIOLIMX
XUMHYCCKHE CBOMCTBA ¢
YUCTOM MEXaHH3MOB
MIPOTEKAHUS JaHHEIX
PEaKIMI U FeHeTHYEeCKOi
CBSI3M OPraHHYECKUX
BCUIECTB Pa3HBIX KIIACCOB.
3. Pacuernsle 3aaun o
YPaBHCHHSIM PCaKLHH ¢
Y4aCTHEM OpraHuYeCcKux
BEIIIECTB.
4. Jlaboparopnas pabora
“IIpeBpamienus
OPraHUYECKUX BEILECTB IpPH
HarpeBaHuu"
4.3 |[OK 01 Hnentudukanms Hccnenorars L.IIpakruko-
OK 02 OPraHMYeCKuX BEIIECTB, |KAYECTBEHHBIC PeaKI[HK OPUEHTHPOBAHHEIE 3aJaHHsI
OK 04 HX 3HAYCeHHE H OpraHU4YeCcKux 10 COCTABJIEHHIO
IPUMEHCHHE B OBITOBOH |COSHHHEHHIT OT/IENBHBIX | XHMUUECKHX peakuii ¢
H IIPOM3BOJICTBEHHOM  |KJ1accoB YYaCTHEM OpPraHHYeCcKux
JIEATENILHOCTH YeJIOBEKA BEILECTB, B T.4.
HCTIONIB3YEMBIX JUISL UX
HICHTHUKAIME B OBITY 1
MIPOMBIIIIEHHOCTH,
2.JIaboparopnas pabora:
“Unenruduxarus
OPTraHHYeCKHX COETHHCHUIT
OTJEIBLHBIX KJIACCOB”
5 Pa3geun 5. XapakTepusoBaTh
KﬂHeTH‘IeCKHe H BJIHSTHHE PAa3JIHUHBIX
TEPMOAHHAMHYECKHEe |(haKTOpOB Ha
3aKOHOMEPHOCTH PABHOBECHE H CKOPOCTH
INPOTeKAHUS XHMHYCCKHX peaKIHi
XHMHYECKUX peakIui
5 |OKO01 CKOpOCTb XUMHUCCKHX XapakrepuzoBarh [IpaxTuko-
OK 02 Peakiui. XUMHYECKOe |BIHAHHE KOHICHTPALUH OPHEHTHPOBAHHBIE
paBHOBecHe PCarupyrolUX BEUIECTB H |TEOPETHYECKHE 3a1aHHs 1A
TEMIIEPaTypEI Ha CKOPOCTH |aHaIu3 (pakTopos,
XHMHUYECKHX peakiiuii BIIMSIIOIIMX HA H3MEHEHHUE
XapaxTepu3zoBaThb CKOPOCTH XHMHYECKOH
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THILI OEHOYHBIX

Ne | OK/MIK | Moayas/Pasmen/Tema Pesynsrar 00yuenus , .
MeponpusITIii
BITUSTHUE U3MEHEHHS peakiyn. [Ipakrrko-
KOHLICHTPAIlMK BEILECTB, |OPHEHTHUPOBAHIbIE 3aMAHHs
peaKknmu cpepl 1 Ha MPUMEHEHHE IPUHIIMIIA
TEMIIEPATYPhI Ha Je-Iarense ms
CMEILCHHE XUMAYECKOTO  |HAaXOKICHHUsI HATIPABIICHHS
PaBHOBECHS CMEIICHHS PABHOBECHS
XUMHYECKOH peakiny u
ananu3 GpaxTopos,
BIIMSATONINX HA CMEILCHHE
XUMHYECKOT0 PaBHOBECHS!
6 Hecnenosarn
Pasxen 6. Pactsoper HCTHHHEIEPACTBOPLI ¢
3alaHHBIMH
XapaKTePHCTHKAMHU
6.1 (OK 01 Honsitue o pacrsopax  |Pasnuuars neTunmbe 1. 3ajaun na
OK 02 PacTBOPEI IIPUTOTOBJICHUE PACTBOPOB.
2. Ilpaktuko-
OPHEHTHPOBAHHEIE
pacueTHsIe 3a/1aHus Ha
JUCIIEPCHBIE CHCTEMBI,
HCIIOJIB3yeMbIC B OBITOBOM H
IIPOHU3BOJICTBEHHOMH
ACSTEIILHOCTH YeJIOBEKa
6.2 [OK 01 Hcenenopanue croiicts |Mccenosats (pusuxo- Jlaboparopuas paGora
OK 04 pacTBOpoOB XHMHYECKHE CBOMCTBA “IIpuroroBienue
HCTHHHBIX PACTBOPOB pacTeopos”
Il HpmbeccuonaJIbHo-opueHTﬂpOBauﬂoe coaep:kanue (co/iepRaHue NPUKIAHOr0
MOy JIs1)

7/ Pasnen 7. OueHHBATH MTOCJENCTBHS 3amura Keiica (¢ yuerom
Xumus B ObITy H OBITOBOI H Oynaymeii
IIPOH3BOACTBEHHOH NPOH3BOACTBEHHOMH npodeccHoHaIbLHOI
AeSATeTILHOCTH ACSITEILHOCTH He/I0BEKA |IesITeLHOCTH)
4eJI0BEKa € MMO3UIHHA

IKOJTOTrHYEeCKOH
Oesonacuocrn
OK 01 Xumus B ObITy 1 OnenuBats nocnencreust | Keiic (¢ yuerom Gynymieit
OK 02 IIPOU3BOJCTBEHHOMH OBITOBOIT 1 1poheCCHOHAILHOIA
OK 04 JICATCIIBHOCTH YeJIOBEKa |IIPOU3BOACTBEHHOM JEATENbHOCTH)
OK 07 JCATEIBHOCTH UenioBeka ¢ |Bo3MokHEBIE TeMbl Keiicos:

MO3ULHH 9KOJIOTHYECKOH
6esonacHocTH

1. IloTennenue xmumaTa u
BLICBOOOMKIIEHHE ra30BhIX
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OK/TIK

Mopyas/Pasaen/Tema

PesyasraT 00yuenus

Tune! oneHouHbIX
MeponpHsITHIL

TH/IPATOB €O JIHA OKeana.

2. Bynymue Matepuane! ais
aBHa-, MAIIHHO- U
npubopocTpoeHHs!.

3. Hosble Matepuast s
COJHEYHBIX Oarapei.

4. JlexapcTsa Ha ocrose
PaCTHUTENBLHBIX LIpEnapaTon
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