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PaGouas nporpamma obmeoGpazosarensoit auctunmusr  OJ112 Xumus pazpaborana Ha
OCHOBE TpeOOBaHMIL:

—  @eaepalbHOrO rocy/IApCTBEHHOIO 00PA30BATEILHOTO CTAHAAPTA CPEAHEro OOLIEro
00pazoBanus yTBEpIIEHHOrO NpHKazoM MunoGpnayku Pocenn ot 17.05.2012 N 413
(3apeructpuposano B Muniocre Poccun 07.06.2012 N 24480)(Peakuus ¢ H3MeHEHHIMH
ot 12.08.2022N 732);

DeepanbHOTo rocy1apeTBenHoro 00pasoBaTeIbHOrO CTatapTa CPEIHEro Ipo(eCCHOHATLHORO
obpazoanus 1o cneumanbiocrn/npodeccun:  44.02.05  KoppekuuoHnas —negaroruka B
HAYaIbHOM 00pa3oBaHmu,

- CydeToMm:

— npoduis HojydaeMoro odpa3oBanmi;

— [PHMEPHON IPOrpPaMMEL;

~ PCKOMEH/ALMH 110 MOMYYCHHIO cpejiHero oduiero o6pazoBaHus B Mpeaenax 0CBOSHHS
00pazoBaTebHOI NPOrpaMMbl cpe/iHero Npod)ecCHOHATBHOrO o0pasoBanus (IIHCBEMO
Jlenapramenta rocy1apeTBeHHON NMOMNTHKE B cdepe CpeaHero npodeccHoHaTBHOTO
oGpasoBanus 1 npodeccronabroro odyuenns ot 01.03.2023 Ne 05-592);

—  METO/MYECKHX PEKOMEHIALHH 1o COCTABIICHUIO pabounx IporpaMm
001e00pasoBaTebHbIX THCLHIUIAH ¢ y4eToM HPO(ECCHOHATHHOR HAlpaBleHHOCTH
nporpamMm  cpejnero  npogeccuonanbuoro  obpasopanus  ([IIKPC  u  [ITICC3)
paspaborannbix na G6aze TBIIOY PJI «KIIIIK» B cOOTBETCTBMM ¢ paBouMM yueGHBIM
n1aHoM 06pasosateTbHON opranusaund Ha 2024/2025yueGHblii ros.

Paspabotumnku:

- Marowmenosa Mapuna Ausaposna, npenogasarean xumuu [BIIOY P KITITK
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Ne1arornyeckuil KoaleuK, noueTHeli padotauk CI10
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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. Ob6aacTh NpUMEHEeHUs! IPOrpaMMbl

Pabouast mporpamma 0011e00pa30BaTENFHON AUCIUILIUHBI «XUMUS» SBISICTCS YaCThIO
OporpaMMbl  TOATOTOBKMA  CICHHATMCTOB  CPEJHEr0  3BEHA/MPOrpaMMbl  MOJTOTOBKH
KBATM(HUIMPOBAHHBIX PAa0OYMX M CHOyXamux) Mo coenuaidbHocTH/mpodeccrn  44.02.05
KoppekiinonHas regaroruka B Ha4aabHOM 00pa30BaHUH.

[Tporpamma 0011e00pa30BaTEIBHON AUCIUIUINHBI « XUMUS» MOXKET OBbITh UCIIOJIb30BaHA
B MpOQeCcCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3alMAX, PEATM3YIOIIUX 00pa30BaTEIbHYIO
nporpaMMmy CpeaHero oOmero oOpa3oBaHHs B IpeleliaX OCBOCHHS HPOrpaMM MOJTOTOBKH
KBaTH()UIIMPOBAHHBIX paO0UYMX, CITY)KAIIUX U CICIIUATUCTOB CPETHETO 3BEHA.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOI Npo()ecCHOHAJBLHOH 00pa3oBaTe/bLHOM
nporpammsl (IIIICC3/IIIKC3):

OOmeoOpa3oBarenbHas JAUCHHMIUIMHA «XUMHSD» HU3ydaeTcss B 00meoOpa3oBaTelbHOM
nukne yuebnoro mmana [ITICC3/IIIIKC3 nHa 06aze ocCHOBHOrO o0mmero oOpa3oBaHUS C
MOJTy4EeHUEM CPEHET0 00IIero oopazoBaHusl.

OOmeoOpa3oBaTenbHas JUCHHUIUIANHA «XUMUS» SBISIETCS  O0SI3aTENIBHOM  YacThIO
00111e00pa30BaTEeIbHOTO IHKJIA OCHOBHOM 00pa30oBaTeIbHON NPOrpaMMbl B COOTBETCTBUHU C
oroc cneuuansHocTu/mpodeccun 44.02.05 KoppekiroHHasi earornka B HauajabHOM
o0Opa3oBaHUH.

1.3. Heau AuCHUNIMHBI

Heny pmucummumebl  «Xumus»: DPOpMHUpOBaHHE Yy CTYACHTOB IIPEACTABICHUS O
XUMUYECKON COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpAa KaK OCHOBBI IPHUHSATHS
peUIeHUN B JKU3HEHHBIX M IPOU3BOJACTBEHHBIX CUTyalUsX, OTBETCTBEHHOI'O IIOBEICHUS B
MPUPOAHOM Cpee.

2. PE3YJIBTATHBI OCBOEHHUSA OBIHIEOBPA3OBATEJIbHbBIX JUCHUIIJIMH C
YYETOM TIPO®ECCHUOHAJBHOW HAINPABJIEHHOCTH TIPOITPAMM
C11o
2.1. Ilnanupyemble pe3yJibTaThl OCBOEHHS O00HIE00PA30BATEILHOH JAUCUMIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare ocBoenust on oOydarommiicss moimkeH osnanets JIP, MP, TIPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

orocC Ccoo

Kon pesyiabraTa | HaumeHnoBaHue pe3yJbTara

JInyHOCTHBIE PE3YNbTATHI

JIP 01 YyBCTBO TOPAOCTH M YBAXKEHUS K HUCTOPUM U  JOCTIDKEHUAM
OTE€YECTBEHHON XMMUYECKON HAyKH; XUMHUYECKH I'PaMOTHOE NTOBEJCHHE B
npoeCCHOHATFHON ~NIEeATENIFHOCTA W B OBITYy TpH OOpalIieHuu ¢
XMMHUYECKMMH BEIIeCTBAMM, MaTepHajJaMU U MPOLIECCaMHU.

JIP 02 TOTOBHOCTB K TIPOJIOJDKCHHUIO 00pa30BaHUS U MOBBIIICHUS KBATU(UKAIIIH
B n30paHHOW MNpOQECCHOHANBHON JAEATEIbHOCTH U OOBEKTHBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMIETECHIHI B 3TOM.




JIP 03

YMCHUC UCII0JIb30BATb JOCTUIKCHUA COBpeMeHHOP'I XUMHUYECKOH HAayKH U
XUMHUYECKHUX TEXHOJIOTHI JIJIsI IIOBBIIICHUS COOCTBEHHOT'O
HUHTCJUICKTYaJIbHOT'O pa3BUTHUS B BLI6paHHOI>'I HpO(I)eCCHOHaHLHOﬁ
ACATCIIbBHOCTHU.

MertanpeaMeTHBIE pe3yJIbTaThl

MP 01

HCIIOJIb30BAaHNE PpA3JIMYHBIX BHUJIOB IIO3HABATEIBHOM JEATEIBHOCTH H
OCHOBHBIX  WHTEIUIEKTyaJIbHbIX  omepanui  (MOCTAaHOBKM  3aJayH,
(bopMyIHpOBaHUS TUIIOTE3, aHATU3A M CUHTE3a, CPAaBHEHUs, 0000IIECHHS,
CUCTEMAaTH3alllM, BBISBICHUS NPUYUHHO-CIIEICTBEHHBIX CBA3€H, MOMCKa
aHajoros, (OPMYJIMPOBAHUS BBIBOJOB) [UIA DELICHUS IOCTaBIEHHON
3a/la4d, TPUMEHEHUE OCHOBHBIX METOJOB IO3HaHMs (HaOIIOeHMS,
HAYYHOT'O SKCHEPUMEHTA) JJIsl U3yUEHHs! Pa3IMUHBbIX CTOPOH XUMHUECKUX
O0OBEKTOB M TMPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTH
CTaJIKUBAThCs B poecCHOHaNBHOMI cdepe.

MP 02

HCIIOJIb30BAaHNE PA3JIUYHBIX HCTOYHHMKOB Ul IOJYUYEHHUS XUMHUYECKON
uH(poOpMallii, yMEHHE OILIEHUTh €€ JOCTOBEPHOCTb MJIsi JIOCTHKEHUS
XOPOIIUX Pe3yJIbTaTOB B Mpo(hecCHOHAIBHOU cdepe;

[IpenmeTHbIe pe3yabTaThl 0a30BOTO YPOBHS

I1P601

c(OPMHPOBAHHOCTh NPEACTABICHUNH O MeCTe XMMUU B COBPEMEHHOMH
HAyYHOM KapTHHE MHpa; MOHMMaHUE POJIH XUMHUU B (HOPMHUPOBAHHUU
KpYyro3opa M (YHKLUHOHAJIbHON I'pPaMOTHOCTH 4EJOBEKa JUIsl pPEeLIeHUs
MIPaKTUYECKUX 3a]1a4;

[1P602

BJIaJICHUE OCHOBOITOJIATAIOIIUMHA XUMUYCCKUMH TOHSATUSAMHU, TCOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJIb30BAHME XUMHUYECKOU
TEPMUHOJIOTUEH U CUMBOJIUKOM;

I1P603

BJIaJICHHEC OCHOBHBIMU METO/IaMU HAYYHOTO MMO3HAHHMSI, UCTIONIh3YEMbIMHU B
XUMUU: HaOJMIOJICHUEM, OINHCAHUEM, HW3MEPEHHEM, HKCIIEPUMEHTOM;
yMeHHue o0pabaTeiBaTh, OOBSICHATH PE3yJIbTAThl MIPOBEACHHBIX OMBITOB U
ACJIaThb BBIBOABI, TOTOBHOCTh H CHOCOGHOCTL NPpUMCHATH MCTOIBI
MO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a]1ad;

I1P604

cOPMHUPOBAHHOCTb ~ YMEHHsI J1aBaTh KOJHMYECTBEHHBIC OLIGHKU W
MIPOU3BOJUTH PACUYETHI IO XMMHUYECKUM (HPOPMYJIaM U yPaBHEHUSIM;

ITP60S

BJIAACHUC IIpaBUJIaMU TCXHHUKHU 0e30IMacHOCTH Ipu HUCIOJIB30BAHUHA
XHUMHUYCCKUX BCUICCTB,

ITP606

c(OpMHUPOBAHHOCTh ~ COOCTBEHHOM  TO3MIIMA TIO  OTHOIICHUIO K
XUMHAYECKON HH(pOpMAIIH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.




®1'OC C110

Kox HaunmeHoBaHue pe3yiabTaTa
KOMIIETCHIIUH

OO01Ire KOMIIETEHIINN

OK 01. Boei6upate crocoObl pemieHus: 3a1ad NIpoeCcCUOHATBHOW JIeSTENbHOCTH
MPUMEHUTEIBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MMOMCKA, aHAJIM3a M UHTEpHpETalun
uHpopMalUi U UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBHIIOJIHEHUS 3a/1ad
npodeccHoHaIbHON AEATEIFHOCTH

OK 04. DddheKkTHBHO B3aUMOACHCTBOBATh U pab0TaTh B KOJJICKTHBE M KOMaH/IS

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOMIEH CPENbl, pecypcocOepeKeHHIO,
NPUMEHATh 3HAHUS 00 W3MEHEHHMW KJIMMAaTa, MPHUHIUIBI OEpPEeHKIMBOTO
MPOU3BOJICTBA, YPPEKTHUBHO IEHCTBOBATH B UPE3BBIYANHBIX CUTYAIHIX

[IpodeccronanbHbIe KOMIICTCHITUN

IIK 2.1. [InanupoBaTh ¥ MHPOBOAUTH BHEYPOUHBIE 3aHATHA [0 HAIPABICHUAM
pa3BUTUA JIMYHOCTU JJIA JOCTHKECHMS, JTUYHOCTHBIX, METAIPEIAMETHBIX U
MIpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB

IIK 3.1. IIpoBoauTh [IeArornyecKoe HaOIro1eHne u JIUarHOCTHKY,
UHTEPIPETUPOBATH I1OJIy4EHHBIE PE3YIIbTATHI

2.2. KouunyecTBO 4YacoB Ha OCBoeHHe Ppadoyeil mnporpamMMmsbl 001e00pa3oBaTe/JLHOM
AUCHUILIUHBI:
KonnuecTBo yacoB, OTBEICGHHOE Ha OCBOEHHUE MPOTrpaMMbl 00111e00pa30BaTeIbHON JUCIUILTUHBL,

B TOM YHCJIE:
MaKCUMaJIbHOU y4eOHON Harpy3Kku o0ydaromierocs 72 yaca, B TOM 4YHCJI€:
00s13aTeNIbHON ayJUTOPHOM yueOHOI Harpy3Kku oOyyaromerocs 72 vaca.



3. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJBHOM

JUCHUTLINHBI

3.1 O0bem 0011e00pa3oBaTe/IbHON IUCHUIIIMHBI M BUAbI Y4e0HOiI1 padoThl

Bun yueOHoii padoThl

Oo6vem 6 uacax

O0bem 00pa3oBaTeIbHOI MPOrPaMMBbI TMCHUTINHBI 72
B T.4.

1. OcHoBHOe coep:kaHue 66
BT. U..

TEOPETHIECKOE 00YUCHHE 30
MPaKTUYCCKUC 3aHITHA 26
71a00paTOPHBIC 3aHATHUS 10
2. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COepPKaHue (CoiepKaHue 6
NMPHUKJIATHOTO MOIYJIsA)

BT. U..

TeopeTuIecKkoe o0y4ueHue 2
MPaKTUYECKHE 3aHATUS 4

WHAUBUAYAIbHBIN IPOEKT (Oa/Hem)™**

IIpome:xxyToyHast arTecTanus (3a4er)




3.2. TemaTH4ecKHil IJIAH U COAePKaAHHUE YIeOHOH THCHUIIIMHBI

HanMeHoBaHIe Conep:kanue yueOHOro MarepuaJsia (0CHOBHOE U npocbeccnonanbﬂo: ObLem dopmupyemMbie
OPHEHTHPOBAaHHOE), 1a00paTOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIAAHON MOIYJ1b KOMIIeTeHIMH
pa3aesioB M TeM T — 4acoB
1 2 3 4
OcHoBHOe conepxxaHue
Pa3znen 1. OcHOBBI cTPOEHUS BelllecTBa 6 OK 01
OK 02
Tema 1.1. OcHoBHOe coaep:kanue 4 OK 01
CrpoeHune aToMOB Teoperuyeckoe o0y4yeHue 2
XUMUYECKUX d1eMEHTOB | 1 | CoBpemeHHas MoJenb CTpoeHUs aroMa. CUMBOJIMYECKUH SI3bIK XUMHUU. XUMUYECKUI 2
Y IIPUPOJA XUMHUYECKOU AIIEMEHT. DJIEeKTpOHHas KoH(urypamus aroma. Kiaccupukamuss XUMHUYECKHX
CBA3U 3JIEMEHTOB (S-, p-, d-371eMeHTh). BaneHTHble anekTpoHbl. BaneHTHOCTh. DneKTpoHHas
IIPUPOJIa XMMHUYECKON CBA3U. DJEKTPOOTPHULATEIBHOCTh. BUABI XMMHUYECKON CBS3U
(xoBaJIeHTHAas!, MOHHASI, METAIIIMYECKasi, BOAOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHMUs
IpakTHYecKue 3aHATHSI: 2
1 | Pemenne 3amaHuii Ha WCHOJB30BAaHWE XUMHYECKOW CHUMBOJMKH W HA3BaHHUM 2
COCIMHEHUI 1O HOMEHKJIATYpEe MEXKIYHapOJAHOIO  COK3a TEOPETUYECKOW U
MIPUKJIATHON XUMHUU U TPUBHATBHBIX HA3BAHUH JUIS COCTABICHUS XUMUYECKUX (HOpMyIT
JBYXaTOMHBIX COEAMHEHUN (OKCHIIOB, CYJIb(QUIOB, THAPUAOB U T.I.) U JIPYTHX
HEOPraHMYECKUX COEAMHEHNN OTAEIBHBIX KJIaCCOB.
IIpakTHueckue 3ajaHusd Ha YCTAHOBIIEHHE CBSA3M MEXIy CTPOEHHMEM aTOMOB
XUMHUYECKMX JJIEMEHTOB M NEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XUMHUYECKUX
3JIEMEHTOB M MX COCJMHEHUH B COOTBETCTBUHM C TOJOKeHueM llepuonnueckoi
CUCTEMBI.
Tema 1.2. OcHoBHoOE coaep:kaHue 2 OK 01
Ilepuonnueckuii 3akoH | Teopernueckoe odyueHue OK 02
u tabmuna 1.
IIpakTHyeckue 3aHATHS: 2
Menneneesa
1 | Ilepuognueckas cucrema xumudeckux aemeHToB .M. MenneneeBa. dusnveckuit 2




cmbicn Ilepuognueckoro 3axkona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHX IJIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXKHBIX BELIECTB B
COOTBETCTBUU C IIOJIOKEHUEM XUMHYECKOro djieMeHTa B llepuommueckoi cucreme.
Pemenne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha XapaKTEPU3aLUIO
XMMHUYECKHX  3JeMeHTOB  «Meraumyeckue /  HEMeTaNIM4ecKue  CBOICTBA,
ANEKTPOOTPHULIATEILHOCTE XUMUYECKUX DJIEMEHTOB B COOTBETCTBUU € MX JJIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B IEPUOAUYECKOM CUCTEME XMMHUYECKUX demMeHToB [[.1.
MenpeneeBa»

Paznen 2. Xumudeckue peakmuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOe coep:xaHue 4 OK 01
THIBl XUMAYECKAX Teoperuueckoe odyuenue 2
peaxiuii 1 | Knaccudukanus u TUIIBI XUMUYECKUX PEAKIU C yUaCTHEM HEOPTaHUYECKUX BEIECTB. 2
CocraBieHnue ypaBHEHUI peakIMid COCIWHEHHS, PAa3JIOKEHUs, 3aMEIICHHUs, OOMEHa, B
T.4. PEAKL1il TOPEHUS, OKUCIIEHHUSI-BOCCTAHOBIICHUS.
VYpaBHeHust okucieHus-BocctaHoBieHusa. CreneHb okuciaeHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlieHHE M YpPaBHUBAHUE OKHUCIUTEIIbHO-BOCCTAHOBUTEIHHBIX
peakiuii MeTOAOM AJEKTpOHHOro OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIHHbBIE
peakuuu B IpPUPOJE, TMPOU3BOACTBEHHBIX IMPOLECCAX M  KU3HEAEATEIbHOCTU
OpraHu3MOB
IIpakTHYeckune 3aHITHS: 2
1 | KonnyecTBeHHblE OTHOWIEHUS B XMMHMH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B 2
XUMHHM U pacyeThl MO ypPaBHEHUSM XUMHUYECKHX peakuuid. Moiab Kak eauHuna
KOJIMYECTBa BelecTBa. MouisspHas Macca. 3aKOHbl COXPAHEHHs MacChl M SHEPIUU.
3akoH ABoraapo. MouspHbeiii 00beM Ta30B. OTHOCHUTENbHAS IUIOTHOCTH Ta30B.
PacueTsl Mo ypaBHEHMSIM XMMHYECKHX pEaKUUi C MCIOJIb30BAaHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJNYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaep:kaHne 6 OK 01
DNEeKTpOIUTHYECKAS TeopeTnueckoe o0yyeHue 2 OK 04
JIACCOLMAls U HOHHBIN
1 | Teopust anexkTponuTudecko auccouranuu. VMoHbI. DIEKTPOIUTHI, HEINEKTPOJIUTHI. 2




o0MeH

Peakiiuu wonHOro oOmena. CocTaBlieHHE peakiuii HWOHHOTO OOMEeHa IyTeM
COCTaBIICHUS WX TOJIHBIX M COKPAIEHHBIX HOHHBIX YpaBHEHHUH. KHCIOTHO-OCHOBHEIE
peakuuu. 3aJaHus Ha COCTaBICHHE HOHHBIX PEaKIuit

JlabopaTopHblie 3aHATHSA 2
1 | JlaGoparopnas paborta “Tumnbl xumuueckux peaxiuii” MccnempoBaHue THMNOB (110 2
COCTaBYy M KOJHYECTBY HCXOIHBIX M OOpa3yIOUIMXCS BEIIECTB) U IPU3HAKOB
XUMHUYECKHX peakmuid. [IpoBeneHue peakiuii HOHHOTO 0OMEHa, ONIPEICIICHUE CPEIbI
BOJHBIX PACTBOPOB. 3aJJaHMs HA COCTABJICHUE HOHHBIX PEAKIINN
IIpakTHYeckue 3aHATHS: 2
1 | KonTpoabHasi pabora 1 CTpoeHue BelllecTBAa U XMMUYECKUE PEAKIIUU 2
OK 01
Pazzen 3. CTpoenne U CBOCTBA HEOPraHMYECKUX BELIECTB 16 OK 02
OK 04
IK 2.1
[IK 3.1
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccupukarys, Teoperudeckoe ofydeHue 2 OK 02
HOMCHKJIaTypa 1 1 | Ipenmer Heopranmdeckor xumuu. Kiaccudukanus HEOPraHUYECKUX BEIIECTB. 2 1K 2.1
CTPOCHHUC HpOCTHe A clHOKHBIE BemiecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCI/II[I:I, IK 3.1
HCOPraHNYICCKUX THUAPOKCHABI, KUCJIOTHI, COJII/I). B3anmocss3b HCOPraHM4eCKNUX BEIICCTB. ArperaTHLIe
BCIICCTB coctosHusi  BemiecTBa. Kpucramnmueckue u  amopdHbie  BemecTBa.  THIBI
KPUCTAJIMYECKUX PEIIEeTOK (aToMHas, MOJIEKYJsSpHasi, WOHHAas, MeETaJJIM4yecKasi).
3aBUCUMOCTh (PU3UYECKHX CBOMCTB BEHIECTBA OT THIA KPUCTAIUIMYECKON PEIICTKH.
3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJA XUMHYECKOUN CBSI3U M THUIIA
KpUCTAITU4ecKor pereTku. [I[puanHbl MHOTooOpa3usi BelIeCTB
IIpakTnyeckue 3aHATHUS: 2
1 | Pemenue npakTudyeckux 3aaHuil MO KiacCU(PHUKAUU, HOMEHKIATYpe U XMMUYECKUM 2

(dhopmysiaM HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB (YTrapHBIN ras, yriieKUCIbINA
ra3, aMMHak, TallleHas W3BECTh, HETAIlICHas W3BECTh, MUThEBAs COAA U APYTHUX):




Ha3bIBATb n COCTaBJIATb q)OpMy.]'ILI XUMHYCCKHUX BCIICCTB, OIpeCACIATh
MNPpHUHAIC)KHOCTD K KJIACCy.

Tema 3.2. OcHoBHOe coaep:xaHue OK 01
DU3UKO-XUMHUYECKHE Teopernyeckoe o0yyenue OK 02
CBOIiCTBa 1 | Merambl. OO6ume (Qu3MUECKUE U XMUMHUYECKHE CBOMCTBA MeTawioB. CrocoObl IIK 2.1
HEOPraHMYeCKHUX MOJIy4YeHUsl. 3HAYE€HHUE METAVIOB U HEMETAJIOB B MPUPOJE U KU3HEACATEIHHOCTH IK 3.1
BCIICCTB YyenoBeka W opraHu3mMoB. Koppo3ust MeTayuioB: BHIBI KOPPO3HUH, CIIOCOOBI 3aIUThHI
METAJUJIOB OT KOPPO3UHU
2 | Hemeramnel. O0mue pu3mveckue M XMMUYECKHE CBOWCTBA HEMETAJIOB. THUIUYHBIC
cBoiicTBa HeMeTayuoB [V— VII rpynn. Knaccudukays 1 HOMEHKIaTypa coeIMHEHUH
HeMeTa1oB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE
3 | XuMHuUecKue CBOWMCTBAa OCHOBHBIX KIJIACCOB HEOPTaHWYECKHX BEIIECTB (OKCHJIOB,
THUAPOKCHUIOB, KUCIIOT, CONIEeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COEIUMHEHNH, BBICIIMX OKCUAOB U THIPOKCUIOB
IIpakTUyeckne 3aHATHS:
1 | CocraBieHue ypaBHEHHM XMMHUYECKHUX PEAKLUUNA C y4acTHEM IMPOCTHIX U CIIOKHBIX
HEOpPraHMYECKUX BELIECTB: METAJUIOB U HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAJNIOB
u aM(pOTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH U aM(pOTEpHBIX
TUJIPOKCHUJIOB; HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOICTBA, COCTaB,
MOJly4eHHEe U 0e30MacHOe HCIOJIb30BaHHWE BAXKHEHIIMX HEOPTaHWMYECKHX BEIIECTB B
OBITY U IPAKTHUUECKOH EATEeIbHOCTH YeJIOBEeKa
Tema 3.3. OcHoBHOE coaep:kaHne OK 01
U nentudukanms TeopeTnueckoe 0byueHHe OK 02
HEOPraHNIECKUX JlabopaTopHble 3aHATHSA OK 04
BEILIECTB 1 | JlJabopatopnast pabota «MaeHTudukanus HEOPraHMYECKUX BemIecTB» Pemienue

SKCIEPUMEHTAJIbHBIX 33/1a4 MO XMMHUYECKUM CBOMCTBAM METANIOB U HEMETAILJIOB, IO
pacro3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.
Unentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHHUEM UX (PHU3UKO-

XUMHNYCCKHUX CBOﬁCTB, XapaKTCPHbIX KaYCCTBCHHBIX peaKHI/Iﬁ. KauectBenHsie p€aKkunu




| Ha Cy.]'Ib(i)aT—, Kap60HaT— H XJIOpUI-aHUOHbI, HAa KATUOH aMMOHUS

IIpakTHyeckue 3aHATHS: 2
1 | KonTpoabHnas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
24 OK 01
OK 02
Pa3nes 4. CTpoeHne 1 CBOMCTBA OPraHN4YeCKNX BellecTB OK 04
IIK 2.1
I1IK 3.1
Tema 4.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccuduxanus, TeopeTuueckoe oGyueHue 2 IK 2.1
CTPOCHHC U 1 | IlosiBaeHne W pa3BUTHE OpPraHUYECKOW XHMMHUHU Kak Hayku. Ilpeamer opraHuueckoii 2 1K 3.1
HOMEHKJIaTypa XUMHH. MeCTO 1 3HaYeHHE OpPraHM4eCKONH XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX BEIIECTB XUMHYECKOE CTPOCHUE KAK NOPSAJOK COCOUHEHMSI aTOMOB B MOJIEKYJIE COIVIACHO X

BaJIEHTHOCTH. OCHOBHBIE ITOJIOKECHUS TCOPHUU XUMHUUYCCKOIO CTPOCHHA OPraHUYCCKHUX
coequHenuit A.M. BytiepoBa. VYTiepomHBI CKEIET OPraHUYECKOH MOJIEKYJIBL.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTpOEHMsI Mojekyl. M3zomepus u
uzomepsl. [Tousatre o GpyHKMOHANBHOU TpyIe. Paaukan. [TpuHIUBL KiacCHpUKAITUH
OPraHWYEeCKUX COEAUHEHUH. MexayHapoaHas HOMEHKJIaTypa M IPUHLUIIBI
HOMEHKJIATYpbl OpPraHUYeCKuX coeauHeHuit. [loHsaTHe 00 a30TcomepIKaIIux
COCIMHEHUSX, OMOJIOTHYECKH aKTUBHBIX BEILIECTBAX (YIJeBOJax, )KUpax, Oenkax u Jp.),
BBICOKOMOJICKYJIIPHBIX COSAMHEHUSAX (MOHOMED, IMMOJIUMED, CTPYKTYPHOE 3BEHO)
IMpakTHyeckue 3aHATHS: 2

1 | HomeHknaTypa OpraHMYeCKUX COEIWHEHUH OTAENBHBIX KJIaccOB (HACHIIICHHEIE, 2
HEHACBIIIEHHBIE W apOMAaTUYECKHE YTIEBOIOPOMABI, CIUPTHI, (DEHONBI, aabJCTHIbI,
KETOHBI, KapOOHOBbIE KHCJIOTHI M Ap.) CocTaBiieHHE TMOJHBIX W COKpAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHHYECKUX BEIICCTB OTICIBHBIX KJIACCOB, UCIOIB3YS HX
Ha3BaHMS 10 CHUCTEMATHYECKOH M TPUBHAILHOW HOMEHKJIAType (ITHIICH, alleTHIICH,
mmnepuH, ¢GeHon, GopMmanbaerua, YKCYCHas KHCJIOTa, TauIuH). PacueTs
npocTeiiiei GopMyIibl OpraHu4eCKOW MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOT'O COCTaBa

Tema 4.2. OcHoBHOe coep:xaHue 12 OK 01




CBoiicTBa
OpraHuYeCKUX
COE€IUHEHUI

Teopernyeckoe 00yueHue

1

[IpenenbHble YriieBOIOPOIbl (aKaHbl M LUKJIOANKaHbI). |'OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TE€IJla B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBAa IPUPOJHBIX
YIJIEBOJOPOAOB, HAXO0KICHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HenpenenbHble (ajaKeHbl, aJIKUHbI U aJIKaJWEHBbI) U apOMaTHYECKHE YTIIeBOJIOPObI.
I'openue aneruneHa Kak MCTOYHHK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBapKH U
PE3KU METAIITIOB

Kucnoponaconepxkamue coenuHeHus (CnupThl U (EHOIbI, KapOOHOBBIE KHUCIOTHI U
3¢upBl, anbIETHAbl W KETOHBI, KHUPHI, YrIeBoAbl). lIpakThueckoe NpUMEHEHHE
STWJICHTIIUKOJIS, TIuIepruHa, ¢peHona. [Ipumenenue dopManbaernaa, aleTaibIerua,
YKCYCHOW KHCJIOTHL. MbITa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Motorme
CBOMCTBA MbljIa

A3zoTcoaepxaiiue COEIUHEHHUS (amuHBI u AMHUHOKHCIIOTHI, Oenkmn).
BricokoMonekynsipHble COeIMHEHUsl (CHHTETHYECKHEe M OHOJIOrMYeCKH-aKTHUBHBIE).
MonomMmep, monumep, CTPyKTypHOe 3BeHO. llommmepusanusi 3TUiIE€HAa KaKk OCHOBHOE
HaIlpaBJICHUE €r0 UCIIOJIb30BAHUS.

I'eneTnyeckas CBA3b MEXKAY KIacCaMU OPraHU4ECKUX COCIUHEHUN

JlabopaTopnasi padora

1

JlabopaTtopHas pabota «Ilomydenne sTuIeHa U U3yUEHUE €r0 CBONCTBY

HpaKTuqecxne 3AHATHA:

1

CBoiicTBa OpraHMYECKUX COCJIMHEHMH OTHENIbHBIX KJIACCOB (TpUBHAIbHAS MU
MEXJyHapoAHas HOMEHKJIATypa, XHMHYECKHE CBOWMCTBA, CIIOCOOBI MOJIY4YEHHs):
npenenbHble  (aJKaHbl M LUUKJIOANKaHbl), HENpelelbHble (aJKEHbl, AalKUHBl U
QJIKaTUCeHbl) U apOMaTHYECKHE YIJEBOJOPOIbI, CIHUPTHI M (EHONbI, KapOOHOBBIE
KHCIOTBl W J(QHPBI, aIbJETUABl ¥ KETOHBbl, AaMHHBI W aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COE€JUHEHMs. 3aJaHus Ha  COCTaBJIEHWE YypaBHEHUU
XUMUYECKHUX PEAKIMM C yJaCTUEM OPraHMYECKHX BEIECTB HA OCHOBAHHWU UX COCTaBa
U CTPOEHUs

CocraBneHne cxeM peakmuii (B TOM 4YHCIE€ 10 MPEAIOKEHHBIM  IEMOYKaM
MIPeBpAICHUI ), XapaKTePHU3YIOIMHNX XUMHUICCKIEC CBOMCTBA OPraHUYECKUX COCAUHCHUI

AR NN

OK 02
OK 04
IK 2.1
IIK 3.1




OTIENBHBIX KJIACCOB, CIIOCOOBI MX MOJIY4YEeHHUS M HA3BaHUE OPTaHMYECKUX COSAMHEHUH
10 TPUBUAIBHOW HUJIU MEXIAYHAPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYpE.

Pemenne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOWMCTBA
OpPraHUYECKHUX COCIUHEHNN OT/IEIbHBIX KIIACCOB

Tema 4.3.
Nnentudukarus
OpraHWYECKUX BEIIECTB,
HX 3HAYEHUE U
MIPUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOM
JIeSITEIbHOCTH YEJIOBEKA

OcHoOBHOe coaep:xaHue

Te

opeTHYeCcKoe o0yyeHune

1

buooprannueckue coenuHenus. IIpumeHeHne um OuoOJOrHMuYecKas pojb YIIEBOIOB.
Oxucriienue yriaeBoJOB — MCTOYHUK OHHEPTUM JKUBBIX Opranu3MoB. ObsacTtu
NPUMEHEHUS aMMHOKUCIOT. [IpeBpamieHuss O€nkoB MNUIMM B OpraHU3Me.
buonorndeckne ¢yHkuu OenkoB. buonormueckne QyHKIMH KUPOB. Poib
OpPraHMYECKON XMMHH B PEIIEHUH MPoOJIeM MUILEBOI 6€301MacHOCTH

Ponp oprannueckoil XuMUU B pelIeHUU MPOOIEM SHEpPreTudeckor 0e30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3[JaHUM HOBBIX MAaTE€pUalIOB, HOBBIX HMCTOYHUKOB SHEPTHUU
(aibTepHATHBHBIE HUCTOYHUKU dSHEpruu). ONacHOCTh BO3JIEUCTBHUS HAa KUBBIE
OpraHU3Mbl OPTraHUYECKHX BEIIECTB OT/AEJBbHBIX KJIacCOB (YIJIEBOJOPOIbI, CIUPTHI,
(eHOITBI, XJIOPOPTaHMYECKUE MPOU3BOJHBIC, aATBACTUABI U JIP.), CMBICT TOKa3aTes
MpeAeNIbHO JOMYCTUMOM KOHLIEHTPALIUU

JlabopaTopnasi padora

1

JlaboparopHast pabota: “VnmeHTUdUKANUS OPraHUYECKHX COCIUHEHUH OTHCIbHBIX
KJIacCOB”

Nnentudukanys OpraHMYECKUX COCIUHEHWM OTIEIBHBIX KJIAacCOB (HA TIpUMEpe
QJIBJICTU/IOB, KpaxMaja, YKCYCHOH KHCIOTBI, OCJIKOB W T.N.) C HCIOJb30BAHUEM HX
(U3UKO-XMMHUYECKHUX CBOICTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuil. Jlenatyparus
Oenka mpu HarpeBaHud. l[BeTHbIe peakiuu OenkoB.BO3HMKHOBEHHE AHATUTHYECKOTO
CUrHaja ¢ TOYKHU 3pCHUA XUMHYCCKUX IIPOLCCCOB IIPU IMPOTCKAHUH Ka4yeCTBEHHOU
peaKiuu, MO3BOJISIONICH UACHTU(DUIIUPOBATH IPEIOKEHHBIE OPTraHINYECKHUE BEIIeCTBA

IIpakTnyeckue 3aHATHUS:

1

KonTposabHas padora 3 CTpyKkTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
IIK 2.1
I1K 3.1

Pasznen 5. Kunernueckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYECCKHUX peammiz’l

OK 01




OK 02

IK 2.1
IK 3.1
Tema 5.1 OcHoBHOe coaep:xaHue OK 01
Ckopoctb xumudeckux | TeopeTHdeckoe 06ydeHHe OK 02
peaKIui. 1 | CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pa3iHYHbIX (PaKTOPOB: TMPUPOIBI 1K 2.1
XUMHUYECKOE pearupyrommx BeELIECTB, KOHUEHTPALUU pPEarupyromuyx BeELIECTB, TEMIIEPATYpbl U IIK 3.1
paBHOBECHE IUIOMIAI  PEAKIIMOHHON MOBEepXHOCTH. TernoBbiedPPEeKThl XUMHUECKUX PEaKIIHU.
DK30-U HHAOTEPMUYECKUE, PEAKLIUH.
OObpatumocTh peakiuil. XUMHYECKOE PaBHOBECHE M €r0 CMEIEHHUE IMOJ] JeHCTBHUEM
pa3nuYHBIX (aKTOPOB (KOHICHTPALIUS PEareHTOB WM MPOIYyKTOB pEaKIiy, 1aBJICHNUE,
TEMIEpaTypa) IS CO3/aHUs ONTHMAJbHBIX YCJIOBUHM IPOTEKAHHUA XMMHUYECKHX
npoueccoB. [Ipuanun Jle [latense
IIpakTn4yeckue 3aHATHUS:
1 | Pemenue mpakTHKO-OPHUEHTHPOBAHHBIX 3a/IaHUK HA aHAIH3 (PaKTOPOB, BIUSIONINX HA
HU3MCHCHHUEC CKOPOCTU XUMHAYECKOU pCaKkurun
2 | Pemenue 3amay Ha TEIIIOBOM (D PEKT XMUMUIECKOMN peaKInu
OK 01
OK 02
OK 04
Pasnen 6. PactBopnbl OK 07
[IK 2.1
IK 3.1
Tema 6.1. OcHoBHOE coJep:kaHne OK 01
[TonsaTHE O pacTBOpax Teopernyeckoe 00yueHue OK 02
1 | PacTtBopenue kak ¢pusznko-xuMudeckuit mpomecc. PactBopsl. CriocoObl MPUTOTOBIICHUS OK 07
pactBopoB. PacTBopumocTh. MaccoBasi 70Ji1 pacTBOpeHHOro BemiecTBa. CMBICI [IK 2.1
MOKa3aTeNsl NPeleJbHO JOMYCTUMON KOHUEHTPAIM U €ro MCIOJIb30BaHUE B OLIEHKE IIK 3.1

DKOJIOTHYECKON 0S30IaCHOCTH.
Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX PACUYCTHLIX 3aJJaHul  Ha paCTBOPLI,




HCITIOJIb3YCMBIC B OBITOBOM U HpOH3BOI[CTB€HHOI>i JACATCIIbHOCTH YCJIIOBCKA

Tema 6.2. OcHoBHOE coJep:kaHne 2 OK 01
Hccnenosanue cBOUCTB | Teopernyeckoe o0yueHue OK 04
pacTBOpOB JlaGopaTopuasi paGora 2 IK 2.1
1 | JJaGoparopras pa6oTa «[IpuroTOBIEHHE PACTBOPOBY. 2 K 3.1
[IpuroToBneHue pacTBOPOB 3aJaHHOI (MaccoBOM, %) KOHIEHTpaUUu (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIpeeNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Pemrenue 3a1au Ha NPUrOTOBIIEHHUE PACTBOPOB
IIpuxnagnoi MmoayJas. Pasnesa 7. Xumus B ObITY M NIPOM3BOACTBECHHOM NeATEILHOCTH Y€J10BEKA 6 OK 01
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE OK 02
OK 04
OK 07
IK 2.1
IK 3.1
Tema7.1 IIpo¢eccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHNE 6 OK 01
Xumus B ObITY U TeopeTuyeckoe 00yueHue OK 02
IPOM3BOJICTBCHHON 1 | HoBeiimme 1oCTHKEHUS XUMHUYECKOW HAYKH M XUMHUYECKOU TeXHOJIOTHH. Pos Xumun 2 OK 04
ACATCIBHOCTH 1CJIOBEKA B 00€CTIEUeHUH IKOJIOTUIECKON, SHEPTETUIECKOMN 1 TUIIIEBON 0€30MTaCHOCTH, Pa3BUTHH OK 07
MeaunuHbl. [IpaBuia moucka u aHanu3a XUMHUECKONH HHPOPMAIIMHN U3 PA3TUIHBIX HK 2.1
WCTOYHUKOB (Hay4Hasi U yueOHO-HAy4YHAas JIUTEepaTypa, CPeICTBA MACCOBOM 1K 3.1
nHpopmanuu, cets MHTEpHET)
IMpakTuYecKue 3aHATHS: 4
1 | Ilouck m aHAIM3 KEWCOB O MPUMEHEHNH XUMHUECKUX BEIIECTB M TEXHOJIOTUH C yU4ETOM 4
Oynymeil mnpodeccMOHANIBHON NIEATENbHOCTH 10 TeMaM: HWCTOYHUKU DHEPTHH,
OpraHWYECKUEe W MHUHEPAIbHBIE YIOOpEHUs, JIEKApCTBEHHBIC BEIECTBA, OBITOBAs
XUMMUSL.
2 | IlpencraBienue pe3yiabTaTOB —peIICHUS KeHcoB B (opMe MUHH-IOKIaga C
Mpe3eHTalen
Bcero: 72




4. YCJOBUS PEAJIN3AIIMA OBIIEOBPA3OBATEJIBHOM IUCITATIIAHBI

4.1 TpeboBaHusl K MUHMMAJbLHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecIie4eHN 0

Peanmmzanus 06meo0pazoBaTeIbHON TUCIMIIHHEI TPEOYET HATMYUS:
" yuebHOro KaGMHETa XMMHUH
nabopaTopuu

ObopynoBanne ydyeOHoro kabuHera: Tabmuma JI. W.MenugeneeBa, Tabnuma
pPacTBOPHMOCTH BELIECTB, KOJUIEKLHUS TOPHBIX IOPOJ M MHUHEPAJOB, KOJUICKIIMU TPOCTHIX H
CIIO)KHBIX BEUIECTB M KOJUICKIMH MOJMMEPOB, KOJUICKIIMU TPOCTBIX U CIIOKHBIX BEIIECTB M
KOJUIEKLIUH MOJIMMEPOB, MOETH KPHCTAIUINIECKUX PEIICTOK.

TexHuueckue cpeacTBa 00yYeHHs: KOMIBIOTEP, MYJIbTHMEIHA-IIPOCKTOP C SKPAHOM.

O6opynoBanue nabopaTopur W pPaboYMX MeCT JabopaTOpuu: MEH3YPKH, THUTETKH-
KalleJIbHUIBI, MUKPOCKON, Ha0Op peakTuBOB, (appopoBble YAIIKH, CTEKJISHHBIC MaJIOYKHU,
CTEKJSIHHBIE TPOOMPKH, TNPOMBIBAIKH, CTYNKH C MECTHKOM, PE3WHOBBIC MPOOKH, BOPOHKHU
CTEKJSIHHBIC, IITATHBBI Ui TPOOHPOK, (GUIbTpOBaibHAs Oymara, CIHPTOBBIE TOPEJIKH,
NUHLETHI, JAepKaTelnHu A NMPOOUPOK, MEpHBIE KOJIObI, MEpHBIC NPOOMPKH, YHUBEPCAIHHBIN
WHIUKATOP, KOHMYECKHE KOJIOBI.

4.2 UndopmannoHHoe odecrieyeHne 00yueHust

[lepeuenp pexomMeHAyeMbIX yueOHBIX W3aHul, MHTepHeT-pecypcoB, AOMOIHUTENBHON
JIUTEPATypBI

OCHOBHBIE UCTOYHUKU:

. Xamust 10 xmacc. Tabpumensa  O.C., OctpoymoB W.I', CmagkoB C.A.,. M:
IIpocsemenne,2022.-128c.

2. Xumusa 11 xmacc. INabpuensa O.C., OctpoymoB WN.I'., CraakoB C.A.,. M: Ilpocsemenue,
[Tpocsemienue,2022.-127¢.

3. Xwumus. 10 knace. YrnyOnénnsiii ypoBens : yueOHuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepennn, A.A. JIpo3nos, B.B. Jlynun; nong pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. —
446, [2] c.: ui.

4. Xwumus. 11 xmacc. Yrmyonéunenii ypoeHs : yueOnuk/ B.B. Epemun, H.E. Kyssmenko,
A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 478, [2] c.:
WL

JloTnoIHUTEIbHBIE HCTOYHUKY:

1. AndunorenoBa, WM. B. Xwumus: y4eOHUK U TPAKTUKYM JJIs  CPEIAHETO
npodeccuonanbHOro obpazosanus / M. B. Audunorenora, A. B. badkos, B. A. [TonkoB. — 2-¢
u3 1., uctp. u gon. — Mocksa: M3parenscto FOpaiit, 2022. — 291 c.
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Mumnaesckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
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non. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.
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u31., nepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2022. — 431 c.

5. Xwumusa. YraoyOnenssii ypoBeHb. 10—11 kmaccel: paGodas mporpamMma K JHHUU
YMK B.B. Jlynuna: y4e0HO-METOINICCKOE mocooue / B.B. Epemumn,
A.A. Ipo3nos, 1.B. Epemuna, 2.10. Kepumon. — M.: Jlpoda, 2017. — 324, [1] c.

6.  Meroauueckoe mocobue k yueOHumky B. B. Epemmna, H. E. Kyssmenko, B.U.
Tepennna, A. A. [posmoBa u np. «Xumus. YriuyoneHHsld ypoBenb». 10 kmacc / B. B.



Epemun, AA. HApo3nos, n.B. Epemuna, B. . MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

7.  Meroauueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YTiyosneHHblid ypoBeHby». 11 kmacc / B. B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

8.  TDycena, E. B. Xumus qis CI1O: yuebno-meroamueckoe nocodue / E. B. I'yceBa, M.
P. 3uranmmuna, J[. M. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — TekcT: »neKTpoHHbIH // JlaHp : >neKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). — Pexum mgoctyma: st
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(mata obpamenus: 14.10.2022). — Pexwum noctyna: ajst aBTOPU3. OTb30BATENECH.
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CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcr: saexTpoHHBIA // JlaHb: 3nekTpoHHO-OMOIMOTEeuHast cuctemMa. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexxum moctyma: Juist
aBTOpU3. TIOJIB30BATEINICH.

12. Ta6puensn, O. C., JIsicoBa, I'. I'. Xumust: kHUTa 1)1 IpenioAaBaTens: yue0.-MeTO/I.
rnmocobue. — M. Akanemus, 2012. - 332 c.

13. Yepnuxona H. }O., Memepsikosa E. B. Pemaem 3agaun no XuMnuu caMOCTOSITEIIBHO:
yueonoe nmocodue / H. 0. Uepnukona, E. B. Memepskosa — Cankr-IlerepOypr: Jlanp, 2022. —
328 c.

14. PesnukoB B. A. COOpHHK ynpakHEHUH U 3a7a4 110 OPraHWYECKON XMUMHH: Y4eOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

15. Kamyctuna A. A., Xampuenko W. I'., JIubano B. B. OOmas m HeopraHnuuyeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlans, 2020. — 152 c.

16. Ta6puensu O.C. Xumus: y4ued. s crya. npod. yued. 3apenenuii / O.C. ['abpuensH,
N.I'. Octpoymos. — M., 2016.- 256 c.

17. Tabpuensn O.C. Xumus ang npodeccuil M cHeuHanbHOCTEH TEXHUYECKOTO
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WHTepHeT pecypesl:

1. hvsh.ru — Xypnan «Xumus B mKoje».

2. https://postnauka.ru/themes/chemistry — neknum mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonymsipHblii MPOEKT «ONeMeHTHl 00iblIol Haykw» ((u3nKa, XUMHSA, MaTeMaTHKa,
aCTPOHOMHMS, HAyKU O XHU3HH, Hayku o 3emiie). HoBoCTH Hayku, KHUTM, Hay4HO-IOIYJISIPHbIE
CTaTbH, JEKIUH, SHIUKIIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CaiiT HayuHO-nomyJssipHOTO KypHana «llorenumam». Xypnan usnaéresa ¢ 2005 r., ¢ 2011 r. —
pazzaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIOIYJIIPHOTO XKypHana «XuMHUs U kxu3Hb». JKypHan uznaéres ¢ 1965 1.
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http://gotourl.ru/4780
http://potential.org.ru/)
http://gotourl.ru/4783
http://www.hij.ru/)
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast AIIeKTpOHHAst OMOIHOTeKa XuMHIUeckoro moprana «Chemnet», comepxuT yueOHbIE
nH($OpMaLMOHHBIE MaTepUabl JJIs IIKOJLHUKOB U yuuTenel. B Helt MOXHO HallTH y4eOHUKH 1O
o0mmeil 1 HEOPraHMYECKOW XMMHHW, OPTaHMYECKOW XUMHH, MYJIbTHMEIHAMaTepUANbl, a TaKKe
3aayl XMMHYECKMX OJHUMIIHMAJ C pEHICHUAMH, 3a7a4d BCTYNUTEIbHBIX HSK3aMEHOB JUIS
aOUTYyPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Wudopmannonnpie MaTepuainsl 00 onmmMnuanax: MOCKOBCKOW Topojackol, Bcepoccuiickoid,
MenpeneeBckoit, MexayHapoanoi. [IpuBeneHbl 3a1au TEOPETHUECKUX U IKCTIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PELICHHUS, CIIUCKU U PoTOrpaduul ModeuTeNeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa IUCTaHIIMOHHOTO OOydYeHUs, HallpaBlieHHAs B TIEPBYIO OdYepenb Ha MOJTOTOBKY K
OJIMMITHAZaM BCEX YPOBHEM — OT MIKOJBHBIX 10 MexayHapoaHoil. CaliT coaepKUT OrpoOMHOE
KOJIMYECTBO 3a/1a4, CTPyNIHAPOBAaHHBIX KaK MO TeMaMm, Tak W Mo onuMnuazam. [lo Bcem
OCHOBHBIM pazJiellaM XMMHUU MpPUBEAEH TEOPETHUECKUH MaTepual U pPa3o0paHbl pelIeHHs
TUTIOBBIX 3a7a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo wnanoTexHONorussM. OCHOBHas 1eNb — pa3BUTHE 0Opa3oBaHUS B O0JIACTH
HaHOTEXHOJIOTHH U MOATOTOBKA K HHTEPHET-OJIMMITHA/IE TIO HAHOTEXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas wuH(oOpMamuss O XHMHYECKHX DIEMEHTaX M HX CBONCTBax (Ha
AHTTIUICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHBIN CalT O CBOMCTBAX XUMUYECKHUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caliT oHaifH-00pa30BaHus, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BHJICOJIEKIIUN JUIS IIKOJIBHUKOB, CTY/IGHTOB U yuuTelneld. EcTh HeCKOJIbKO KypCOB IO
XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblii aBTOPUTETHBI B MHPE XUMHH WH(POPMAIMOHHBIHI
HMHTEPHET-pecypc (CaiT IIaTHBIN).

13. http://www.organic-chemistry.org/
[TopTan no opraHu4YeCKoO XMMHUHU Ha aHTJIMIUCKOM S3BIKE.

14. http:/www.xumuk.ru
CaliT 0 XMMHUH: KJIaCCHYECKHE YICOHUKH, CIIPABOYHUKH, YHIIUKIIONIEANH, TIOUCK OPTaHUIECKUX H
HEOPraHWYECKUX PEaKLUi, COCTaBICHUE YPABHEHUM PEaKIUil.

15. http://orgchemlab.com/
CaiiT, nOCBAIEHHBIN MPAKTUYECKOH padoTe B 1a00paTOpHH.
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5. KOHTPOJIb U OLIEHKA Pe3y/JIbTATOB 0CBOCHHUSA 00111€00pa30BaTEeILHOM

JTUCIHUTIIINHBI

KoHTpoaib W omeHKa pacKpbIBaIOTCS 4Yepe3 AUCIUIUIMHAPHBIC Pe3yJIbTaThl,
YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIC CTYJICHTAMH yYMCHUS, HAIlpaBJICHHBIC Ha
dhopmupoBaHHUe O0ITUX U MPO(PECCHOHATBHBIX KOMITCTCHITUH.

Oo6mas/
npogeccuoHa
JbHAs
KOMIIeTEeH U

Paznen/Tema

Tun oueHOYHbIX MEePONPUATHI

Pa3znen 1. OcHOBBI cTPOEHUS BelllecTBa

OK 01

1.1Ctpoenue aTomoB
XUMHUYECKUX JJIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CTpoeHrE aTOMOB XUMUUYECKHUX
3JIEMEHTOB W MPUPOJIa XUMUIECKOM CBSI3M».

2. 3amayy Ha COCTaBJIIEHUE XUMUYECKIX
(hopmys TByXaTOMHBIX COSTMHEHHH (OKCHIOB,
CyNb(UI0B, THAPUAOB U T.I1.).

3. 3agaHusg Ha MCIIOJIL30BAaHUE XUMHYECKOM
CUMBOJHUKM W Ha3BaHUM COEOUHEHHUH IIO
HOMEHKJIaType  MEXIyHapOJHOT0  COro3a
TEOPETUYECKOM M IPUKIATHON XUMHUH U
TPUBHAIBHBIX HAa3BaHUN [JII COCTaBJICHUS
XAMUYCCKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHUH (okcuaoB, CyIb(hUIOB,
TUAPUIIOB M T.I.) U JPYTUX HEOPTaHUYECKHUX
COE€IUHEHHMH OTAEIBHBIX KJIACCOB

OK 01
OK 02

1.2 [lepuoanueckuii 3aK0H
u tabmuma J[. 1.
MenneneeBa

1. Tect «MeTammnueckue / HEMETaIUINYECKUE
CBOICTBA, AIEKTPOOTPUIATETLHOCTD 1
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C X AIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B MEPUOIUYECKOM
CHCTEME XMMHYCCKHUX daeMeHToB J[. 1.
MenpaeneeBay.
2. IlpakTruyeckue 3a/1aHusi Ha YCTaHOBJICHUE
CBSI3U MEXK]Iy CTPOCHHEM aTOMOB XUMHUUYECKHUX
3JIEMEHTOB U NIEPUOANYECKUM U3MEHECHHEM
CBOMCTB XMMHYECKHUX 3JICMECHTOB U UX
COE€IUHEHHI B COOTBETCTBUH C ITOJIOKECHUEM
[Tepuonuueckoit cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUSI HA XapaKTEPU3AIUIO
XHMHYECKHX JJIEMEHTOB: «Mertaminueckue /
HEMETaTHIECKIe CBOMCTBA,

QJICKTPOOTPUIATCIIBHOCTE W CPOACTBO K
QJICKTPOHY XHMHWYCCKUX OJICMCHTOB B




COOTBETCTBHUE C MX AJICKTPOHHBIM CTPOCHHUEM
" IIOJIOKCHUECM B HCpHO}IH‘—IGCKOﬁ CUCTCMC
xumudeckux djemenToB .M. Menngeneesay

Paznen 2. XumMuyecKkue peakimuun

OK 01

2.1 TUBl XUMAYECKHAX
peakuuin

1. 3ajaun Ha coOCTaBJIEHUE YPABHEHU M
peaKkuui:

— COCIMHEHM S, 3aMEILICHUS], PA3JIOKEHUS,
oOMeHa;

— OKHCJIUTEILHO-

BOCCTAHOBUTEILHBIX PEAKITUH C
HCTOJIb30BAHUEM METO/1a JIEKTPOHHOTO
OanaHca.

2. 3agauu Ha pacyeT MacChl BEIIECTBA WK
00BéMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YUACTBYIOIIHX B
pEeaKIK BELIECTB; PACUETHI

Mmaccel  (00BEMa, KOJIMYECTBA  BEIECTBA)
IPOJYKTOB PEAKIMH, €CIIH OJTHO W3 BEUIECTB
HMCCT IPUMECHU

OK 01
OK 04

2.292neKTpouTHYeCKast
JYCCOUMAaNMs U MIOHHBIN
oOMeH

1. 3agaHus Ha COCTaBICHUE MOJIEKYJISPHBIX U
HWOHHBIX PEAKIUI C yYaCTUEM KHUCIIOT,
OCHOBAHMU U COJIEH, YCTAHOBJIICHUE U3MEHEHUS
KUCJIOTHOCTH CPEbI

2. JIaboparopHast paboTa "TuIbl XUMHYECKUX
peaktmit"

Pa3nen 3. CTpoeHue 1 CBOCTBA HEOPTraHUYECKHX BellleCTB

OK 01
OK 02
IIK 2.1
IIK 3.1

3.1Knaccudukanus,
HOMEHKJIaTypa U CTPOCHUE
HEOPTraHUYECKUX BEIIECTB

1. Tect «HomeHnknatypa u Ha3BaHue
HEOPraHWYECKUX BELIECTB UCXO/I U3 UX
XUMHUYECKON (OPMYIIbI MII COCTABIICHHUE
XUMHUYECKOH (POPMYITBI HCXO/IS U3 Ha3BaHUS
BEILECTBA I10 MEXKYHAPOIHOW UIIU
TPUBHUAIBHON HOMEHKJIATYPE».

2. 3agauu Ha pacyeT MacCOBOM J10JIM (MacChl)
XUMHUYECKOI'0 3JIEMEHTa (COeIMHEHUs) B
MOJIEKYJIE (CMECH).

3. IIpakTrdeckue 3aanus o KiIaccu(uKaIum,
HOMEHKJIAType U XUMUYECKUM (opMyTiaM
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX
KJIACCOB.

4. IlpakTrueckue 3aJaHusi Ha OIpPEACIICHUE
XMMHYECKOM  AaKTUBHOCTHM  BEIIECTB B
3aBUCUMOCTH BUJAa XMMUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIETKH

OK 01
OK 02
IIK 2.1

3.2DU3UKO-XUMHYECKHUE
CBOMCTBA HEOPTaHUYECKUX

BCIICCTB

1. Tect «OCOOEHHOCTH XUMHUUYECKHUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICH.




IIK 3.1

2. 3agaHus Ha COCTABIEHUE YPAaBHEHUN
XMMHUYECKHUX PEAaKIMH C y4aCTHEM NPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BEILIECTB: OKCHU/IOB
METaJJIOB, HEMETAJJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT,
OCHOBAaHUU 1 aM(OTEPHBIX THIPOKCHIOB,
HEOPTraHUYECKUX COJIEH, XapaKTepU3yIOIUX X
CBOWCTBA M CIIOCOOBI MOTYyYESHHS.

3.1TpakTUKO-OPUEHTUPOBAHHBIC
TEOpeTUYEeCKHe 3aJaHusl Ha CBOMCTBA W
NOJTy4YeHHE HEOPTaHUYECKUX BEIECTB

OK 01
OK 02
OK 04

3.3Unentudukarys
HEOPTaHNYECKUX BEIECTB

1. IlpakTUKO-OpUEHTUPOBAHHBIE 3a/1aHUS 10
COCTABJICHUIO XMMUYECKUX PEAKLUH C
y4acTUEM HEOPTaHNYCCKUX BCIICCTB,
UCIOJIb3YEMBIX JUISl UX UIEHTU(UKALIUH.

2.JIaboparopHas pabota: “UneHtudukamms
HEOPraHWYECKUX BEIIECTB”

Pasnen 4. CTpoenne u CBOIiCTBA OPraHMYeCKUX BelleCTB

OK 01
IIK 2.1
IIK 3.1

4.1 Knaccuduxanus,
CTPOCHHE U HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTABJICHHUE HA3BAHUM
OPraHMYEeCKUX COCTMHEHU MO TPUBHAIBHOMN
WJIM MEXTYHApOJIHON CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE ITOJIHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX POpMyT
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB.

3. 3agaun Ha ONpENeNeHHE MPOCTEHUIIEH
(hopMyJIBI OPraHUYECKONW MOJIEKYJIBI, UCXOMS
13 3JIEMEHTHOT0 cocTasa (B %)

OK 01
OK 02
OK 04
IIK 2.1
IIK 3.1

4.2CBolicTBa OpraHMYECKUX
COCIMHEHUI

1. 3agaHus Ha cocTaBiICHUE YPAaBHEHUN
XUMHUYECKHUX PEaKIMi ¢ y4acTHEM
OpraHMYECKUX BELIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOEHHS.

2. 3a1aHus Ha COCTABJICHUE YPaBHEHUH
XUMUYECKUX PEAKUUN, WILTFOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUs JAHHBIX PEAKLIUM U T€HETUYECKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a]1a4H M0 YPABHEHUSM PEaKIIMi
C y4acTHUEM OPraHUYECKHX BELIECTB.

4. Jlaboparopnas paborta “TIpeBparmieHus
OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUH"

OK 01
OK 02
OK 04
IIK 2.1

4.3 Unentudukanus
OpPTraHUYECKUX BEILECTB, UX
3HaYEHHE ¥ IPUMEHEHHE B
OBITOBOM U

1.IIpakTUKO-OpUEHTUPOBAHHBIC 3a/TAHUS TIO
COCTaBJICHUIO XUMHYECKHUX PEAKLUH C
y4acTHEM OpraHUYECKUX BEILIECTB, B T.4.
WCTIOB3YEMBIX JJI UX UJICHTU(DUKAIIUY B




IIK 3.1

IIPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJIOBEKa

6I>ITy " INPOMBIINIJICHHOCTH.

2.JIaboparopnast pabora: “Unentuduxarms
OPraHMYeCKUX  COCOUHEHUN  OTHENbHBIX
KJIACCOB”

Pa3znen 5. Kunernueckue
XUMHUYECKNX PeaKuid

H  TEPMOAUMHAMHUYIECCKHUE 3aKOHOMEPHOCTH INPOTCKaHUA

OK 01 5.1CKOpOCTh XMMUUYECKHUX [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE

OK 02 peakiuii. Xumuueckoe 3a/1aHus Ha aHaM3 (aKTOPOB, BIMSIONIMX HA

K 2.1 paBHOBECHE U3MEHEHHUE CKOPOCTH XMMHUYECKOW pEeaKlLUH.

IIK 3.1 [IpakTuko-OpHeHTUpPOBaHHbIE  33JaHUS  Ha
npuMenenue npuHuuna Jle-Illarense s
HaXO0XACHUS HaIpaBJICHUS CMEIlIEeHUs
paBHOBECHsI XMMHUYECKON PEaKLMM U aHaIu3
(GakTOopoB,  BIMAIOLIMX HAa  CMEILEHHUE
XMMHUYECKOI0 PABHOBECHUS

Pa3zpnen 6. PacTBopbl

OK 01 6.11lonsTue 0 pacTBOpax 1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 02 2. TlpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIC

OK 07 3a/1aHUS Ha  JIUCIIEPCHBIE CUCTEMBI,

K 2.1 UCIIOJIb3YEMBIE B OBITOBOI u

IIK 3.1 IIPOU3BOACTBEHHOM ESITEIIBHOCTU YEJIOBEKA

OK 01 6.2UccnenoBanue cBoiictB | JJabopaTopHas pabota

OK 04 pacTBOpoB “IIpuroroBieHue pacTBOPOB”

K 2.1

IIK 3.1

Pa3znen 7. Xumus B ObITY M IPOU3BOICTBEHHOM /1€ATEJILHOCTH YeJI0BeKa

OK 01 7.1 Xumust B ObITY U ITouck 1 aHamu3 KEMCOB O IPUMEHEHUH

OK 02 MIPOU3BOJICTBEHHOM XUMHYECKHUX BEIIECTB U TEXHOJIOTHI C Y4ETOM

OK 04 NeSTeNbHOCTH UeIOBEKa Oynyuieii npodeccuoHanbHON AEATEIBHOCTU

OK 07 110 TEMaM: UCTOYHHUKHU YHEPTUH,

K 2.1 OpraHMYEeCKHEe U MUHEpaJbHbIE YI0OpEeHMUS,

IIK 3.1

JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHUSL.




