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PaGouass mporpamma oOmeo6pazoBarenbHor auctuuimabl OJ1.12 Xwumus pa3paboTaHa Ha
OCHOBE TpeOOBaHMIA:

" (exepambHOTO TOCYIAapPCTBEHHOTO O0OPA30BATENHHOTO CTAHIAPTA CPEIHEro OOIIEro
o0Opa3oBaHUs YTBEpKIEHHOTO mpukazoM MunoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntwocte Poccum 07.06.2012 N 24480) (Pemakuusa c¢
n3MeHeHusimMu ot 12.02.2025 N 93);

denepanbHOTO roCyIapCTBEHHOT0 00pa30BaTENILHOTO CTaHapTa CPETHET0 MPO(HECCHOHATBHOTO

obpazoBanus o cnenuanbHocT 10.02.05. Obecneyenne nHGOOPMAIMOHHON GE€30MMACHOCTH
ABTOMATHU3WPOBAHHBLIX CUCTEM
" npodHIIs MOTyYaeMoro 06pa30BaHMSE;
PUMEPHOM MTPOTPaMMBI;
pEKOMEHAAUH O MOJIYYCHHUIO CPEeTHEro oOmero oOpa3oBaHMs B IMpeaesiaX OCBOCHUS
00pa3zoBaTeNbHON MPOrpaMMbl CpeaHero MnpodeccHoHaANbHOr0 0o0pa3oBaHus (IMHUCHMO
JlenmapraMeHTa TOCYIapCTBEHHOM NHOJIUTUKM B cepe cpeaHero mnpodeccuoHaIbHOTO
oOpa3zoBanus u npodeccuonabHOro ooyuenus ot 01.03.2023 Ne 05-592);
METOANYCCKUX PEKOMEHAAINN 110 COCTABJICHUIO pa60q1/1x nporpamm
00111€00pa30BaTENbHBIX TUCIHUIUIMH C Y4YeTOM MPO(ECCHOHAILHOW HAINPaBICHHOCTH
nporpamMMm  cpenHero npodeccuonanbHoro  obpasosanus (IIIIKPC u  [IICC3)
paspabotannsix Ha 6a3e ['BITOY P «KIIITK»
B COOTBETCTBUU C pabO4YMM Yy4eOHBIM IITAHOM OOpa30BaTEIbHON OpraHu3alid Ha
2025/2026 yueOHblii rof.

PazpaboTumk:

- Maromenosa Mapuna AHBapoBHa, npenogaatens xumun ['BITOY PJI KTITTK

© Maromenoa M.A. 2025
®HO pazpaboruanka
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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU AUCHUIIJINHBI

1.1. ObsacTh NpUMEeHEeHHUs TPOrPAMMBI

PabGouas mporpamma 0011€00pa30BaTeIbHON TUCHIUTIIUHBI «XUMHS» SIBISETCS YaCThIO
OporpaMMbl  TOATOTOBKM  CHEIMAJIMCTOB  CPEJAHEr0  3BEHA/NIPOrpamMMbl  MOATOTOBKU
KBAIM(UIMPOBAHHBIX pPabOUMX W cChOyKalmmx) 1o crenuainbHocTu/mpodeccun  10.02.05
Obecneuenue nH(HOPMAIIMOHHON 0€30MaCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

[Iporpamma 0611€00pa30BaTEIHLHON AUCIUIUIMHBI « XUMUSD» MOXKET OBITh MCIOJb30BaHa
B MpodecCHOHATBHBIX 00pa30BaTeIbHBIX OpPraHU3aALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
porpaMMy CpemHero oomero o0pa3oBaHWS B Mpelesax OCBOSHHS IMPOrpamMM IMOJTOTOBKH
KBaJTM(PHUIUPOBAHHBIX Pa0OUYHUX, CIYKAIIUX U CIIELUAINCTOB CPEHETO 3BEHA.

1.2. MecTo MUCHUIUVIMHBI B CTPYKType OCHOBHOW mNpogeccuoHabLHOIi 00pa3oBaTelbHOM
nporpammsl (IINICC3/IIIIKC3):

OO6meoOpa3oBarenpHas JUCHUIUIMHA «XHUMHS» H3ydaeTcs B 00IIe00pa3oBaTEILHOM
nukine yueOHoro turana IIIICC3/IIIIKC3 nHa 06a3e OCHOBHOrO OOIIEro o0Opa3oBaHUs C
MOJIYYEHUEM CPEIHETO 001Iero oOpa3oBaHMsl.

OO6meoOpa3oBarenbHas JUCIUIUIMHA «XHUMHs»  SBIIAETCS  00S3aT€NIbHOM  YacThIO
0011e00pa3oBaTeIbHOr0 IUKJIAa OCHOBHOM 00pa3oBaTelbHOW MPOTPaAaMMbl B COOTBETCTBHH C
OI'OC  cmenuansHocTH/mpodeccuu 10.02.05 Odecneuenre nHGOPMAITMOHHONW 0€301MaCHOCTH
ABTOMATHU3MPOBAHHBIX CHCTEM.

1.3. lleau TUCUUILIMHBI

Heny guctumuueel «XuMus»: DopMHpOBaHHE Yy CTYAEHTOB IIPEACTABICHUSA O
XUMHYECKON COCTAaBIISIONIEH €CTECTBCHHO-HAYYHOH KapTHHBI MHUpPAa KaK OCHOBBI TPUHSTHS
pelIeHu B KU3HEHHBIX W MPOHM3BOJCTBEHHBIX CHTYyAIlWsIX, OTBETCTBCHHOT'O IIOBEICHUS B
IPUPOJHOU cpene.

2. PE3YJBTATBI OCBOEHUSA OBIIEOBPA3OBATEJ/IBHbBIX JUCHUIIJIUH C

YYETOM NPO®ECCUOHAJIBHOM HATIPABJJEHHOCTH ITPOT'PAMM CI1IO
2.1. Ilnanmpyemble Ppe3yJbTATbl OCBOCHHUSI 001Ie00pa30BaTEeJbHOH IMCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHus oxa oOyuarommiics aopkeH osianets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

oroc Coo

Koa pesyabtara | HaumeHoBaHue pe3yJjbTaTa

JInuHOCTHBIE PE3YJIbTAaThI

JIP 01 YYyBCTBO TIOpPAOCTH W  YBAXKCHUA K HUCTOPHUU W  JOCTUKCHHUIAM
OTCUYCCTBCHHON XMMHYCCKOM HayKH; XUMHYCCKH I'paMOTHOC ITOBCACHUC B
HpO(I)eCCI/IOHaHLHOI\/'I ACATCIIBHOCTH MW B 6LITy npu O6paIJ_[eHI/II/I C
XUMHUYCCKNMH BCUICCTBAMHU, MaTCpraIaMU U IMTPOLECCaAMU.

JIP 02 TOTOBHOCTb K MPOAOJDKCHUIO 00pa30BaHUs M MMOBBIILICHNS KBATH()UKAIIN
B M30paHHOW TPOPECCHOHANBHON JAEATENBHOCTH U OOBEKTUBHOE
OCO3HaHHE POJIM XUMUYECKUX KOMIICTEHIHI B 3TOM.

JIP 03 YMCHHEC UCIIOJIB30BATh JOCTUKCHUA COBpeMCHHOP’I XUMHYECKOM HAyKH U
XAMHUYCCKHUX TEXHOJIOTHI JIJISI ITOBBIIICHUS COOCTBEHHOTO
HHTCJUICKTYAJIbHOT'O Pa3BUTHUA B BBI6paHHOI‘/’I HpO(bCCCHOHaHBHOﬁ
JACATCIIbHOCTH.

MertanpeamMeTHbIC pe3yIbTaThI




MP 01 WCIIOJIb30BAHUE PA3JIUYHBIX BHUJOB II03HABATEIBHON AEATEIBHOCTH U
OCHOBHBIX  HHTEJUICKTyJIbHBIX  Omepanuii  (MOCTAaHOBKH  3a/ayu,
(dbopMyIIMpOBaHMS TUTIOTE3, aHAIM3a W CUHTE3a, CPaBHEHUS, 0000IIeHNS,
CHUCTEMAaTHU3alliy, BBISBICHHUS MPUUYMHHO-CIEICTBEHHBIX CBSI3€H, MOMCKA
aHaJIOTOB, (OPMYIUPOBAHUSA BBIBOJIOB) JJsl PEHICHHs ITOCTaBICHHOMN
3a/1auyd, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOIIOIEHUS,
Hay4YHOT'0 SKCIIEPUMEHTA) ISl U3YUCHUS Pa3IUYHBIX CTOPOH XUMUYECKUX
OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKMBATHCSI B MPOPECCHOHATBHOM cdepe.

MP 02 HCIIOJIb30BAHNE PA3IIMYHBIX HMCTOYHHMKOB Ui TIOJYYECHHS] XUMHUYECKOU
UHPOpPMALIUY, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb Ul JIOCTHUIKECHUS
XOPOIIUX Pe3yJIbTATOB B MPOJECCHOHAIBHOM cdepe;

[IpeameTHBIC pe3yabTaThl 0230BOT0 YPOBHS

IMP601 c(hOpPMUPOBAHHOCTh MPEACTABICHUNH O MECTe XHMHUU B COBPEMEHHOM
HAayYyHOM KapTHHE MHpa; TMOHMMAHUE pOJIM XHUMUU B (OPMHUPOBAHUU
Kpyro3opa u (yHKIMOHATBHOW TPAMOTHOCTH YENIOBEKa ISl PEIIeHUs
MIPAaKTUYECKUX 3a/1a4;

T1P602 BJIAJICHUE OCHOBOIOJIATAIOIIMMU XUMUYECKUMU MOHSITUSIMHU, TEOPHUSIMH,
3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJb30BAHHE XHUMHUYECKOUN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

I1P603 BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOT'O MO3HAHMS, UCTIOIb3YEMBbIMU B
XMMHUH: HaONIOCHWEM, OINMCAHUEM, H3MEPEHHEM, JKCIIEPUMEHTOM;
yMeHue o0pabaTbIBaTh, OOBSICHATH PE3yJIbTaThl MPOBEACHHBIX OMBITOB U
JienaTh  BBIBOABI, TOTOBHOCTH W CHOCOOHOCTH IPUMEHSTH METO/BI
MO3HAHUS TIPU PEIICHUH NPAKTHYECKUX 3a7ay;

[1P604 cOPMUPOBAHHOCTh YMEHUSI JIaBaTh KOJWYECTBEHHBIC OICHKH U
MPOU3BOIUTH PACUYETHI 0 XUMUUYECKUM (HPOPMYJIaM U yPaBHEHUSIM;

I1P605 BJaJICHUE TMpaBWJIAMH TEXHUKH O€30IacHOCTH MpPHU HCIOJIb30BAHUU
XMMHYECKHUX BEIIECTB;

[1P606 chOPMUPOBAHHOCTh ~ COOCTBEHHOW TMO3UIMM IO OTHOIICHHIO K
XMUMUYECKOH HH(OpMAINH, IOTYy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

oroc Ccnno
Kon HanmenoBaHue pe3yJjibTara
KOMIIeTeHIIUH
OO61re KoMIEeTeHIIMH

OK 01. Boei6upate crnocoObl pemieHus 3agad Mpo(ecCHOHATBHOM JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. Vcnonb30BaTh COBpEMEHHbIE CPEICTBA MOMCKA, aHaJIM3a U MHTEepHpeTaluu
uHpopMauuu M WHGPOPMALMOHHbIE TEXHOJOTHH JUIS BBINOJHEHHUS 3ajad
poeCCUOHATILHOMN 1eATEIbHOCTH

OK 04. D¢ddexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMaH/IE

OK 07. CopelicTBOBaTh COXpPaHEHHMIO OKpY)KAIOIIEH Cpefbl, pecypcocOepeKeHuIo,
IPUMEHATh 3HaHUA OO0 W3MEHEHHMM KJIMMAara, NPUHLMIBEL OepexxIMBOro




MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIUAHHBIX CUTYAIUSIX

[TpodeccroHabHBIE KOMITETEHITUU

K 1.1. [Ipon3BOaUTH YCTAHOBKY M HACTPOMKY KOMIIOHEHTOB aBTOMATHU3UPOBAHHBIX
(nH(OPMAIIMOHHBIX) CUCTEM B 3aIIMIIEHHOM HCTIOJTHEHUH B COOTBETCTBUU C
TpeOOBaHUSIMHU IKCILTYATAITMOHHOW TOKYMEHTAIIUH.

[IK 1.4. OcylecTBISATh  MPOBEPKY  TEXHUYECKOTO  COCTOSIHUSI, TEXHUYECKOE
00CITy’)KUBaHUE M TEKYIIHUH PEMOHT, YCTPaHATh OTKa3bl U BOCCTAHABIMBATH
paboTOCIOCOOHOCTh ABTOMATU3UPOBAHHBIX (MH(POPMALMOHHBIX) CUCTEM B
3alMIIEHHOM UCIIOJHEHUU.

[IK 3.1. OcyliecTBISITh  YCTAHOBKY, MOHTaX, HAaCTPOMKY U  TEXHUYECKOE
o0CITyKMBaHUE TEXHUYECKUX CPEJICTB 3alIUThl HHPOPMAIIUH B COOTBETCTBUH
¢ TpeOOBaHUSIMHU HKCIUTYaTAITMOHHOM IOKYMEHTAIIUU

IIK 3.4. OcymiecTBISITh M3MEpPEHUE MapaMeTpoB (OHOBBIX IIIYMOB, a TaKXke
(bu3MUecKUx TOJNEH, CO3aBaeMbIX TEXHHYECKUMHU CPEICTBAMHU 3aIlUTHI
HH(POPMAIIHH.

2.2. KoanyecTBO 4YacoB Ha OCBOeHHe paldoyeil mnporpaMmbl 0011e00pa30BaTeILHOI
AUCHHUIJIHHBI:
KonugectBo yacoB, 0OTBEICHHOE Ha OCBOEHHE MPOrpaMMbl 00111€00pa30BaTEIbHON TUCIIUTUIHHEL,

B TOM YMHCIJIC:
MaKCHUMaJIbHOM yueOHOM Harpy3ku oOydaroierocs 72 yaca, B TOM YHUCIIE:
00s13aTeIbHON ay TMTOPHON yueOHOI Harpy3ku oOydaromierocs: 72 yaca.



3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOM

JTUCHUTIIIMHBI

3.1 O0bem o01eodpazoBaTe/IbHONH JUCHUILUINHBI U BU/IbI y4eOHOH padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTebHON POrPaMMBbl AU CHUILTHHBI 72
B T.4.

1. OcHOBHOe coepxkaHue 66
BT. U..

TeopeTuIecKoe o0ydeHue 30
MPaKTUIECKHE 3aHATHS 26
J1a00paTOPHBIE 3aHITHS 10
2. IIpogeccuoHaILHO OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHmne p
NMPUKJIATHOTO MOYJIfA)

BT. 4.:

TEOPETHIECKOE 00yUeHHE 2
IPAKTHYCCKHUEC 3aHITHSA 4

WHIAVUBUAYATBHBIN TIPOCKT (Oa/Hem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




3.2. TemaTnyeckuii IVIaH U COiep:KaHue 001e00pa30BaTEIbLHONH TUCHHIVINHBI «XHUMHSD)

HanMenoBane Coaep:xanue yueOHOro Matepuasa (0CHOBHOE H npocbeccnona.nbno: ObLem dopmupyemble
OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHUE 3aHATHS, NIPUKJIAJTHON MO1Y./Ib KOMIIETeHIIUH
pa3aesioB U TeM 4acoB
(mpu HATTMYMH)
1 2 3 4
OcHoBHOE cogep:kanue
Pa3nea 1. OcHOBBI CTPOCHHUS! BellecTBa 6 OK 01
OK 02
Tema 1.1. OcHoBHOE coxepxaHue 4 OK 01
CtpoeHne aToMOB Teopernueckoe o0yueHue 2
XUMHYECKHX 3JIEMEHTOB | 1 | CoBpeMeHHass MOZAENIb CTpOeHUs aToMa. CUMBOJMYECKUH SA3BIK XMMHH. XUMUYECKUI 2
¥ TIPUPOJIa XUMUYECKOM BJIEMEHT. OJEeKTpOHHas KoHdurypamus aroma. Kraccupukanus XUMHYECKHUX
CBA3U AIIEMEHTOB (s-, p-, d-371eMeHThI). BajeHTHbIe 351eKTpOoHbl. BaneHTHOCTh. DieKTpoHHas
IPUPOJIa XUMHUYECKOW CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BUIBI XMMHUUYECKOH CBS3U
(KoBaJIeHTHAasl, MOHHAS, METAITMYECKAs!, BOJAOPO/IHAS) U CIIOCOOBI €e 00pa30oBaHuUs
IIpakTHYeckune 3aHATHS: 2
1 | Pemienne 3amaHuii Ha HCHOJIB30BAHME XHWMHYECKOW CHMBOJMKM M Ha3BaHUU 2
COCIMHEHUII 10 HOMEHKJIAType MEXAyHapoOAHOIO COK3a TEOPETUYECKOW U
NPUKJIAJHON XUMHUM M TPUBUAJIBHBIX Ha3BAaHUM JJIs1 COCTaBJIEHUS] XMMUYECKUX (HOpMYJT
JBYXaTOMHBIX COEIWHEHHH (OKCHIOB, CyNb(UAOB, TUAPUIOB H T.I.) U JAPYTHX
HEOPraHUYECKUX COCAVNHEHNUN OTIENIbHBIX KJIACCOB.
[IpakTnueckre 3aJaHUs HAa YCTAHOBJIEHHME CBSI3M MEXJAYy CTPOCHHEM aTOMOB
XUMHUYECKUX JJIEMEHTOB M TNEPUOJANYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHUX
JJIEMEHTOB M HX COEIMHEHUMH B COOTBETCTBHM C THoJIoKeHHEM [lepmoanueckoit
CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
[lepnoauuecknii 3akoH | TeopeTudeckoe o0yuenne OK 02
u tabmuua J1.1. IIpakTHYecKkHe 3aHATHA:
Menneneesa 1 | Ilepuoguueckass cuctema xumuueckux siemeHToB .M. MengeneeBa. ®@uzndeckuil 2




cmpicn [lepumoguueckoro 3akona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMMYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BELIECTB B
COOTBETCTBUHU C TIOJOKEHUEM XHMHYECKOro 3iemeHTa B llepnomnueckoil cucreme.
Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHUM HA XapaKTEPHU3aLUIo
XMMHUYECKHX  3JIeMeHTOB  «Mertamnuueckue /  HEMETalJIMuecKue  CBOMCTBA,
ANIEKTPOOTPHULIATEIBHOCTD XUMUYECKUX 2JIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM
CTPOCHHUEM U IIOJIOXKEHUEM B IEPUOAMYECKOM CHCTEME XUMUYECKUX dieMeHTOB J[.H.
Menpaeneesay

Paznen 2. XuMuueckue peaknuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOe conepxaHue 4 OK 01
Turel XUMHYECKUX Teoperudeckoe o0yueHue 2
peaKHI/Iﬁ 1 Knaccmbm(auml Y TUIIBI XUMHUYECKHUX peaKuHﬁ C y4aCTHMEM HEOPraHMYECKHUX BCIICCTB. 2
CocTraBiieHHE YpaBHEHHI PEaKIHii COCTUHEHMs], Pa3JIOKECHUS, 3aMEIICHUs, OOMeHa, B
T.4. peaKI1il TOPeHUs], OKUCICHHUSI-BOCCTAHOBIICHHUS.
VYpaBHeHHsT OKHUCIEHUs-BOCCTaHOBJICHHs. (CreneHb okucienus. OKuUCIUTeNb U
BocCcTaHOBUTENb. COCTAaBJICEHHE M YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakiuii MeTOJOM JJIGKTPOHHOTO OanmaHca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuu B TOPUPOJE, MPOU3ZBOJACTBEHHBIX TMPOIECCaX U KU3HEACATEIbHOCTU
OpraHU3MOB
IIpakTHYecKkHne 3aHATHS: 2
1 | KonnuecTBeHHBIC OTHOLICHHS B XUMHH. (OCHOBHBIC KOJHWYECTBCHHBIC 3aKOHEI B 2
XUMUU M pPACUEThl MO YPaBHEHUSAM XHMHYECKUX peakuuil. Moib Kak eauHuia
KOJIMYecTBa BemiecTBa. MorsipHas Macca. 3aKOHBI COXPAaHEHMSI MAcChl U DHEPTHUU.
3akoH ABoraapo. MousipHbelii 00beM razoB. OTHoOcUTENIbHAs IUIOTHOCTh TIa30B.
PacueTsl Mo ypaBHEHHSIM XMMHUYECKUX PEAKIM C WCIIOJIB30BAaHUEM MacChl, 00bema
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe conepxaHHue 6 OK 01
DJIEKTPOIUTHIECKAS Teoperuveckoe o0yuenne 2 OK 04
JUCCOLMANUs U UOHHBIA | | | Teopust 3AEKTPOIUTUYECKON Arcconnanuu. VOHBL. DIEKTPONUTHI, HEIIEKTPOIHUTHI. 2




oOMeH Peakimu wonHOro oOmeHa. CocTaBieHHWE pEakIUii HOHHOTO OOMEHa MyTeM
COCTaBJICHUS UX TMOJHBIX U COKPAIICHHBIX MOHHBIX YpaBHEeHUU. KUCIOTHO-OCHOBHBIE
peakuuu. 3aJaHusl Ha COCTaBJICHUE HOHHBIX peaKIuil
JlabopaTopHble 3aHATHUSI 2
1 | JlaGopaTopHas pabota “Tumbl xuMuueckux peaknuii”’ lccnemoBanwe THIOB (IO 2
COCTaBy U KOJIMYECTBY HCXOJHBIX M OOpa3yIOIIUXCS BEIIECTB) M TMPU3HAKOB
XUMHUYECKHX peakiuil. [IpoBeaeHne peakuuii HOHHOTO OOMEHA, ONpPEIEICHUE CPEIbl
BOJIHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJICHUE MOHHBIX PeaKluii
IIpakTHYeckne 3aHATHSA: 2
1 | KonrpoabHasi padora 1 CTpoeHue BellleCTBA U XUMUUECKUE PEAKIIUN 2
OK 01
Paszpen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHX BEIECTB 16 OK 02
OK 04
K 1.1
K 1.4
IK 3.1
Tema 3.1. OcHoOBHOe coep:KaHue 4 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2 OK 02
HOMEHKJIaTypa U 1 | Ilpenmer Heopranudeckol xumuu. Krnaccudukaiuss HEOPraHMYECKUX BEIIECTB. 2 IK 1.1
CTpOEHUE IIpocteie U cioxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, I[IK 1.4
HEOPraHUYECKUX THAPOKCHIBI, KUCIOTHI, COMN). B3aMMOCBSI3b HEOPraHMYECKUX BEUICCTB. ArperaTHbie IK 3.1
BCIICCTB cocTtosHUsl  BemiecTBa. Kpucrammmueckue W aMop(dHBIE  BemIecTBa.  THIIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAsi, MOJICKYJISIpHAs, HWOHHAs, METAJTTHYEeCKas).
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIISCTBA OT THIMA KPUCTAUIMYECKOW PEIICTKH.
3aBUCHUMOCTh XMMHYECKOI aKTUBHOCTU BEILECTB OT BHUJA XMUMUYECKOHM CBSI3U W THMA
KPUCTAIIIMYECKON pemeTKu. [IpudrHbpl MHOr00Opasus BEIeCTB
IpakTHYecKue 3aHsSITHS: 2
1 2

Pemenne mpakTHuecKux 3aJaHUi MO KIacCH(PUKAIUU, HOMEHKIIATYpE U XUMUYCCKUM
dhopmysiaM HEOPraHWYECKHUX BEIISCTB PA3JIMYHBIX KJIAcCOB (YrapHBIN ra3, YIJICKUCIBIN




ra3, aMMHakK, raleHas W3BECTb, HeraleHas W3BECTb, IUTbEBAs COJa U JPYIHX):
Ha3bIBaTh U COCTaBIATH  (OpPMyJIBl  XMMHYECKMX  BEILIECTB,  OINpPEAesATh
MIPUHAJIEKHOCTD K KJIACCY.

Tema 3.2. OcHOBHOe coiep:KaHue OK 01
®usuko-xumudeckue | TeopeTmueckoe o0ydeHue OK 02
CBOMCTBa 1 | Metamibl. OOmue (Qu3MYECKMe W XUMUYECKHE CBOMcTBa MeTaioB. CrocoObl K 1.1
HEOPraHUYECKUX MOJTyYeHUsI. 3HAUCHHUE METAUIOB U HEMETAUIOB B TPHPOJAE U JKU3HEICSTeIbHOCTH IIK 1.4
BCIICCTB YeloBeKa M OpraHu3MoB. Koppos3usi MeTayioB: BHABI KOPPO3HH, CIOCOOBI 3aIIUTHI IK 3.1
METAJIJIOB OT KOPPO3HH
2 | Hemetamnel. OOmue ¢u3nueckue ¥ XMMHUUYECKHE CBOMCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeTaiuioB [V— VII rpynmn. Knaccudukanus u HOMeHKIaTypa COeTUHEHHM
HeMmeTaioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPOJIE
3 | Xumuueckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
THJIPOKCHUJIOB, KUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX
BELIECTB, BOJOPOIHBIX COETUHEHHH, BBICIINX OKCUJIOB M THAPOKCUIOB
IIpakTnyeckune 3aHATHS:
1 | CocraBieHue ypaBHEHHH XMMHUYECKUX PEAKIUNA C y4acTHEM IMPOCTHIX U CIOKHBIX
HEOpPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJJIOB
u aM(pOTEpHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHUU U aM(pOTEpPHBIX
THJIPOKCHUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEepU3YIOIIUX UX CBOICTBA.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUIl HA CBOMCTBA, COCTAB,
NoJydyeHHe M 0e30MacHOe HUCMOJIb30BaHUE Ba)KHEHIINX HEOPraHWYECKHX BEIIECTB B
OBITY M IPAKTUYECKOMN EATEIILHOCTH YeIOBEKa
Tema 3.3. OcHoBHOe coaep:kaHue OK 01
Wnentudukanms Teopernueckoe odyueHue OK 02
HEOPraHUYECKUX JlaGopaTopHble 3aHATHS OK 04
BELICCTB 1 | Jlabopatopnas pabora «MaeHTudukanus HEOpraHMYECKUX BeLIECTB» PerieHue

OKCHICPUMCHTAJIBHBIX 3aJa4 M0 XUMHYCCKUM CBOMCTBAM METAJJIOB U HEMCTAJIOB, IIO
pacnio3HaBaHUIO U IOJYUCHUTO COGI[I/IHCHI/Iﬁ MCTa1JI0B U HCMCTAJIIIOB.
I/IIIGHTI/I(bI/IKaHI/ISI HCOPTraHNM4YCCKUX BCHICCTB C HCIIOJIB30BAHUCM HUX (1)I/I3I/IKO-




XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakluid. KayecTBeHHbIE peakiuu

Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS

IIpakTHYeckne 3aHATHSA: 2
| KonTpoasHnas padora 2 CBoiicTBa HECOPraHUYECKUX BEILIECTB 2
24 OK 01
OK 02
Pa3nea 4. CtpoeHue u CBOIiCTBa OPraHNYeCKUX BelllecTB OK 04
MK 1.1
K 1.4
IIK 3.1
Tema 4.1. OcHOBHOe coep:KaHue 4 OK 01
Knaccuduranmus, Teopernueckoe o0yueHue 2 IIK 1.1
CTPOCHHE U 1 | [osiBiieHHE W pa3BUTHE OPTaHUYECKON XUMHH KaK HAyKd. [IpeaMeT OpraHuYecKoif 2 IIK 1.4
HOMEHKJIaTypa XUMHHA. MeCTO U 3HaUeHHe OpPraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK. IK 3.1
OPTaHUYECKHX BEIICCTB XUMHYECKOE CTPOCHHE KaK MOPSIOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU XHMUYECKOTO CTPOCHHUS OPraHHMYECKHX
coenuHenuit A.M. bytnepoBa. VYriepoaHbld CKeJIEeT OpPraHUYECKONM MOJIEKYJIbI.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHUs Mouiekyid. M3omepus u
uzomepsl. [lonarue o pyHKIMOHanbHOU rpynme. Paaukan. [TpuHIMIB Knaccupukanuu
OpraHMYeCKUX COeIUWHEHW. MexayHapoqHas HOMEHKJIATypa W [PHUHIIMIIBI
HOMCHKJIATYPbl ~ OpTaHWYecKuX coeauHeHuid. [lonatne 00  a30TcoaepIKammx
COEJIMHEHUSX, OMOJIOTHYECKH aKTUBHBIX BelleCTBax (yrieBoJax, )Kupax, Oemkax u 1p.),
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUSIX (MOHOMED, MOJTUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTHYecKkue 3aHATHS: 2
2

1

Homenkmnatypa oOpraHMYeCKUX COEAMHEHUW OTIENbHBIX KIACCOB (HACHIIICHHBIE,
HEHACBIIICHHBIE M apOMATHUYECKHE YTICBOJIOPOMABI, CIUPTHI, (DEHONBI, aabACTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI H Jp.) COCTaBIeHHE TMOJNHBIX W COKpAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHHMYECKHUX BEIIECTB OTICIBHBIX KJIACCOB, UCIOIB3YS HX
Ha3BaHUS MO CUCTEMATHYECKOW M TPUBHAIHHOM HOMEHKJIAType (ITHJICH, alleTHJICH,




rMUepuH, ¢GeHon, QopManbAerull, YKCyCHas KHUCJIOTa, TJMLIMH). PacueTsl
npoctermield GopMyibl OPraHMYECKOW MOJEKYJbI, UCXOAS U3 DJIEMEHTHOTO COCTaBa

(B %)

Tema 4.2.
CpolicTBa
OpraHUYeCKUX
COCIMHEHU I

OcHOBHOe coiep:kaHue

12

Teoperuueckoe o0yueHue

1

[TpenensHble YrieBOOPObI (aJIKaHBlI M LIUKJIOANKaHbI). ['opeHne MeTaHa Kak OJMH U3
OCHOBHBIX HCTOYHHMKOB Te€IlJJa B MPOMBIIUIEHHOCTH U ObITy. CBONCTBa MPUPOIHBIX
YIJIEBOJOPOOB, HAX0XKICHHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

HenpenenbHble (alKkeHbl, alKUHbI U alKaJuEHbl) U apOMaTHUYECKHUE YIJIEBOJOPOJIBI.
I'openue aneTwiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU IS CBapKHU U
PE3KU METaIIOB

Kucnoponconepxaiue coequHeHusi (COUPTHI U (EHOIbI, KapOOHOBBIE KHUCIOTHI H
3bupbl, albIeru/ibl M KETOHBI, >XHUPBL, yriaeBonbl). [IpakTudyeckoe NpUMEHEHHE
STUIJICHTIIMKOJS, TIHIepuHa, ¢peHona. [Ipumenenue ¢opmanbaernia, alneTaibIeTrua,
YKCYCHOM KHCJHOThl. Mplla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBa MbIja

A3zoTcoaepkaiye COCTMHECHHUS (amuHBI u AMHUHOKHCIIOTHI, OenKn).
BbIcOKOMONEKyYIsIpHbIE COETUHEHUS (CHHTETHYECKHE M OHOIOTHYECKU-aKTHBHBIE).
MoHoMmep, monmmep, CTPYKTypHOe 3BeHO. lloimMepw3anms STHIEHA KaKk OCHOBHOE
HaIpaBJICHHUEC €0 UCIIOJIb30BaHUA.

['eHeTHUECKas CBSI3b MEXK/TY KJIACCAMH OPTaHUYECKUX COCITMHEHUN

JlaGoparopHnas pabdora

1

Ha6opaTopHa51 pa60Ta «HOJ’Iy‘{eHI/IC OTHJICHA U U3YUYCHHUC €I'0 CBOICTB»

HpaKaneCKne 3aHATHUA:

1

CBolicTBa OpraHMYECKMX COEIMHEHUIH OTIENbHBIX KJIAcCOB (TpUBUAIbHAS MU
MEXIyHapoJHas HOMEHKJIAaTypa, XHWMHUYECKHE CBOMICTBa, CIIOCOOBI TMOJIYYECHHS):
npenenbHble (aJKaHbl M LMKIOAJIKaHbl), HeINpeaeibHble (QJIKeHbI, AalKUHBI MU
aNKaJMeHbl) M apOMaTHYeCKHUe YTIEBOAOPOAbI, CHUPTHI M (EHOIBI, KapOOHOBBIE
KACIOTBl W 2(QUpbl, alpJeruabl M KETOHbl, AaMHUHbl W  AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMs. 3aJaHus Ha  COCTaBIEHUE  YypaBHEHHM

AN AN N

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.4
IIK 3.1




XUMHUYECKUX PEAKIMI ¢ y4acTUeM OPraHMYECKHUX BEIIECTB HA OCHOBAHUHU MX COCTaBa
U CTPOCHHUS

CocraBneHne cxeM peakiuii (B TOM 4YHCIE 10 MPEIIOKEHHBIM  IEMOYKaM
IIPEBPALICHU), XapAKTEPU3YIOIUX XUMHUECKUE CBOMCTBA OPraHUYECKUX COEINHEHUN
OTJIETbHBIX KJIACCOB, CIIOCOOBI MX IMOJIyYEHUS U Ha3BaHME OPraHUYECKHX COEIMHEHUN
10 TPUBUAJIBHON WJIN MEXIyHAPOJAHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJaHMM HAa CBOMCTBA

OpTraHU4YCCKUX COC,Z[I/IHGHI/II\/'I OTACIBHBIX KJIAaCCOB

Tema 4.3.
WNnentuduxarms
OpPraHMYECKUX BEILECTB,
UX 3Ha4€HUE U
IIPUMEHEHHE B OBITOBOM
Y IIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBeKa

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenue

1

buooprannueckue coenuHenwus. [IpuMeHeHHe W OWOJIOTHYECKAash POJIb YTIICBOJIOB.
Oxkucienue YIJICBOAOB — HMCTOYHHMK OHCPIrUM JKHUBBIX OPraHHU3MOB. O6HaCTI/I
NpUMEHEeHUs aMuHOKucaOoT. IIpeBpamienuss OenkoB MUK B OpraHU3Me.
buonornueckne ¢ynknun OenkoB. buonormyeckue QyHkmu kupoB. Poib
OpPraHUYeCcKOi XMMHH B PEIICHUU MPOOIJIEM MHINEBON 0€30MacHOCTH

Ponp oprannueckoil XUMUHM B PELIEHUU MPOOJIEM HHEPreTHUEcKON 0e30macHOCTH, B
Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX MCTOYHHKOB IHEPTUU
(ayibTepHATUBHBIE HMCTOYHUKM BHEpruu). ONacHOCTh BO3JAEHUCTBHUS Ha KUBbIE
OpraHW3Mbl OPTraHUYECKHX BEIECTB OTACNBHBIX KJIacCOB (YIJIEBOJAOPOAbI, CIUPTHI,
(heHOIBI, XJTOPOPTaHUYECKHE MPOU3BOJIHBIC, ANBACTUIBI U AP.), CMBICH IMOKa3aTems
MpPEACIIbHO JOIMYCTUMON KOHIIEHTPAIIUU

JlaGoparopHas pabdora

1

Jlaboparopnas pabota: “UneHTudukanus OPraHUYECKHUX COEIWHEHUN OTIEeNbHBIX
KJ1accoB”

Nnentudukanuss OpraHUYECKUX COEAMHEHHMH OTAETbHBIX KJIaccoB (Ha MpHUMepe
QJIBJICTH]IOB, KpaxMayia, YKCYCHOW KHCIIOTHI, OCJIKOB M T.I.) C HCIIOJIb30BAHHEM HX
(U3UKO-XMMHUYECKUX CBOMCTB U XapaKTEPHBIX KaYECTBEHHBIX peakiuil. Jlenatyparms
Oenmka mpu HarpeBaHuu. l[BeTHBIC peakmum OeKOB.BO3HHUKHOBEHHE aHATMTHYECKOTO
CHUTHaJa C TOYKH 3PCHHS] XMMHYECKHX IPOIIECCOB NPH NPOTEKAHHWH KadeCTBCHHOM
pCaKimu, HOSBOJI?IIOHICﬁ I/IZ[GHTI/Iq)I/IIII/IpOBaTI) NPCIJI0KCHHBIC OPraHNMYCCKUEC BCIICCTBA

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.4
IIK 3.1




IIpakTHYeckHe 3aHATHSA:

1

KonTpoabnasi pabora 3 CTpykTypa 1 CBONCTBA OPraHUYECKUX BELLECTB

Pazgen 5. Kunernueckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKNX PeaKui OK 01
OK 02
K 1.1
I[IK 1.4
IIK 3.1
IIK 3.4
Tema 5.1 OcHoBHOe coaep:kaHue OK 01
Cxopoctb xumuueckux | Teopermueckoe oGyuenue OK 02
peaKIui. 1 | CkopocTh peakIi, €€ 3aBUCHUMOCTh OT pa3iMYHbIX (aKTOPOB: MPUPOIBI IK 1.1
XUMHYECKOE pearupyromux BeEIIECTB, KOHICHTpalMU pearupyromux BeIIeCTB, TEMIOepaTypbl U IIK14
PaBHOBECHE IUIOMIAI PEAKIIMOHHOM MOoBepXHOCTH. TemnoBeiedPEeKThl XMUMHUYECKUX PpPEaKIUi. IIK 3.1
OK30-U SHAOTEPMHUUYECKUE, PEAKIIHH. K 3.4
ObpatumocTth peakiuil. XUMHUYECKOE PaBHOBECHE M €r0 CMEIIEHUE MO JAeWCTBUEM
pa3auyYHbIX (aKkTOpOB (KOHIICHTpAIUS PEareHTOB, MJaBIICHHE, TEMIeparypa) IS
CO3aHMs ONTUMAJIBHBIX YCIOBHI IPOTEKAHUSI XUMUYECKHUX IIPOLIECCOB.
IIpakTHYeckne 3aHATHSA:
1 | Pemenue nmpakTHKO-OPUEHTUPOBAHHBIX 33JJaHUI HA aHAIU3 (PAKTOPOB, BIUAIOMINX HA
M3MEHEHHE CKOPOCTH XMMHUECKON peaKInu
OK 01
OK 02
OK 04
Pa3nea 6. PacTBopbl OK 07
K 1.1
I[IK 1.4
IIK 3.1
Tema 6.1. OcHOBHOe coep:kaHue OK 01
OK 02

[TonsiTre o pacTBOpax

Teoperuyeckoe o0yueHue




1 | PactBopenue kak ¢pu3nKo-xuMHUYECKU mporiecc. PactBopel. CriocoObl MPUTOTOBIICHUS OK 07
pactBopoB. PactBopumocTh. MaccoBasi 11051 pacTBOPEHHOro BemiecTBa. CMbICIT K 1.1
MoKa3zaTelsl MPeIeIbHO JOMYyCTUMOM KOHIIEHTPALMM M €r0 MCIOJIb30BAaHUE B OIICHKE MK 1.4
HKOJIOTMYECKOI 0€30MacHOCTH. TIK 3.1
Pemienve  mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  3aJaHUA Ha  PacTBOPHI,
UCTIOJIb3YEMBIC B OBITOBOW M TIPOU3BOJICTBEHHON JCSITEILHOCTH YEIIOBEKA
IIpakTHYeckne 3aHATHS:
Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  3aJaHUl  HA  PacTBOPHI,
MCIIOJIb3YEMbI€ B OBITOBOM M MPOM3BOJICTBCHHOM JCSTEIHHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coaep:kanue OK 01
Hccnenosanue cBoiicts | Teopernueckoe odyyeHue OK 04
pacTBOpOB JlabopaTopnasi paGora IK 1.1
1 | JJaboparopnas padora «IIpuroToBiIeHHE PACTBOPOBY. IK 1.4
[IpuroroBnenue pacTBOpOB 3aJaHHOI (MaccoBoM, %) KOHLEHTpanuu (C MPaKTUKO- IIK 3.1
OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OTPEIENIEHUE CPEebl BOJAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB
IIpuxnagnoii moayab. Pasnen 7. Xumus B ObITY M IPOU3BOJACTBEHHOII /1eSITeIbHOCTH Ye10BeKa OK 01
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME OK 02
OK 04
OK 07
K 1.1
I[IK 1.4
IIK 3.1
Tema7.1 IIpodeccnoHabHO-O0PHEHTHPOBAHHOE COAECPKAHUE OK 01
Xumus B ObITY 1 Teopernyeckoe o0yueHune OK 02
IPOU3BOACTBEHHOM 1 | HoBeiimue 1OCTHKEHUSI XUMUYECKON HAYKU U XUMHUECKOM TeXHOIOTUH. Posib xumuu OK 04
ACATCIIBHOCTH YCJIOBCKA B 00€CIIEYCHUH YKOJIOTHUECKOH, SHEPreTUICCKON U MHIIEBOIM 0€30MacCHOCTH, Pa3BUTHH OK 07
MenuiuHbl. [IpaBuia nmoucka v aHanmM3a XUMUIECKOU HH(POPMALIUU U3 PA3IMIHBIX HIK 1.1
VICTOUHUKOB (HayJHas 1 y4eOHO-HaydHas JIUTepaTypa, CPeiCcTBa MacCOBOI IIK 1.4
IIK 3.1

nHpopmaruu, ceth IHTEpHET)




IIpakTHYeckHe 3aHATHSA:

1 | Ilonck u aHaIM3 KEHCOB O MPUMEHEHUN XUMHYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM 4
Oyymiei mpodecCuoHaATBHON MEATETLHOCTH M0 TeMaM: KOHCTPYKIIMOHHBIE
MaTEepHabl, MaTEpUAbI IS DJIEKTPOHUKH, HAHOMATEPUAJIbl, ICTOYHUKH SHEPTUH,
JIEKapCTBEHHbIE BELIECTBA, ObITOBAs XUMMSL.
2 | IlpencraBieHue pe3ysibTaTOB pelleHHs KeiicoB B (opMe MUHH-IOKIaAa ¢
pe3eHTauuen
Bcero: 72




4. YCJOBUS PEAJIN3AIIMU OBIIIEOBPA30OBATEJBHOMN JUCIHUILINHBI

4.1 TpeOoBaHMsI K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzarus o0mieo6pazoBaTebHON JUCITUTUTMHBI TPEOYET HATHIHS:
" yuebGHOro KaGHHETa XHMHH
nmabopaTopun

O6opynoBanne ydyeOHoro kabuHera: Tabmmma [J[. W.MenneneeBa, Tabnuia
pPacTBOPUMOCTH BEIECTB, KOJUICKIUS TOPHBIX IMOPOJ M MHUHEPAIOB, KOJUICKIIMU TPOCTBIX H
CJIOXKHBIX BEIIECTB U KOJJICKIIUU TOJUMEPOB , KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB U
KOJUICKIIMH TIOJTMMEPOB, MOJIEITN KPUCTAIUTHYECKUX PEIIETOK.

TexHudeckue cpeacTBa 0OYUCHHsS: KOMITBIOTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

O6opynoBanue mabopaTopud W pabOUYMX MECT JAa0OpaTOPUHM: MEH3YpPKH, IHIECTKH-
KareJIbHUIBI, MUKPOCKOII, Ha0Op peakTUBOB, (aphopoBbIC YAILIKH, CTEKJISHHBIC MATOYKH,
CTEKJITHHBIE TPOOUPKH, TMPOMBIBAJIKU, CTYINKH C TIECTUKOM, PE3UHOBBIC NMPOOKH, BOPOHKHU
CTCKJIIHHBIC, IITATHUBBI IS TPOOUPOK, (UIBTpOBalbHAs Oymara, CIIUPTOBBIE TOPEIKH,
NUHIETHI, JEpXKaTeNu Uil MPOOUPOK, MEPHBIE KOJOBI, MEpHBIC MPOOUPKH, YHHBEPCATbLHBIN
WHIUKATOP, KOHUYECKUE KOJIOBI.

4.2 UndopmannonHoe odecreyeHne 00y4eHus

[lepeyeHp pexoMeHAyeMbIX Y4eOHBIX M3/1aHUH, VHTepHET-pecypcoB, IOMOJIHUTEILHON
JIUTEPaTypBI

OCHOBHBIE UCTOYHUKU:

1. Xumus 10 xmacc. T'abpumemnstaH O.C., OctpoymoB W.I'., CmankoB C.A.,. M:
[Ipocsewmenne,2022.-128c¢.

2. Xumust 11 xmacc. I'abpuensu O.C., Octpoymo W.I'., CraakoB C.A.,. M: IIpocsemnienue,
[Ipocewenne,2022.-127c.

3. Xumwus. 10 xnace. Yriyonéuusiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. lpo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: Ilpoceemenue, 2022. —
446, [2] c.: un.

4. Xumus. 11 kmacc. YruyOnéuuelii ypoBeHb : yueOHux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. Ipoznos, B.B. JIlynun; non pea. B.B. Jlyuuna. — M.: Ilpocsemenue, 2022. — 478, [2] c.:
WL

JIOTIOTTHUTEThHBIE NCTOYHHUKH:

1. AudunorenoBa, WM. B. Xwumusa: y4eOHMK ¥ TPAKTUKYM JJIS  CPEIHETO
npodeccuoHanbHOro obpazosanus / M. B. Andunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢
u3 ., ucop. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Heromuxwuna, H. A. Obmas xumus: yaebnux misi CIIO / H. A. [leronmuxuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumusa: y4yeOHMK M  T[PaKTUKyM JUISI  CPEIHEro
npodeccuonangbHoro oopasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3n., nepepab. u
non. — Mocksa: UzmparensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK A cpeaHero npodeccuonaabHoro oopazosanus / 10. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBai; mox o6mieit pegakuueit . H. ®aneeBa. — 2-¢
u3., nepepad. u mon. — Mocksa: M3gatenbctBo FOpaiit, 2022. — 431 c.

5. Xwumus. Yray6nenselii ypoenb. 10—11 kiaccel: pabouas mporpamma K JHMHHUU
YMK B.B. JlynuHa: y4e0HO-METOIUIECKOe nocooue / B.B. Epemum,
A.A. lpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

6.  Meroauueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenxo,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriayOneHHbIi ypoBeHb». 10 kmacc / B. B.



Epemumn, AA. Hpo3nos, H.B. Epemuna, B. . MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : ui.

7. Meroanueckoe mocodbue k yueOHuky B. B. Epemuna, H. E. Ky3bmenko, A. A.
HpoznoBa u ap. «Xumwus. YriayoneHnsiid yposeHsy. 11 kimace / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upctosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

8.  TIycema, E. B. Xumus ans CIIO: yue6HO-MeTonuueckoe nocodue / E. B. I'ycea, M.
P. 3uranmmna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Tekct: 3nekTpoHHbIH // Jlanp : snekrpoHHO-OMONMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/196096 (mata obpamenus: 14.10.2022). — Pexum nmoctyma: mjs
aBTOPH3. MIOJIb30BATENICH.

9.  UYepnukona, H. }0. Xumus B 10CTYyNIHOM U310XKEHUH: YueOHOoe ocodue st cro / H.
1O. YepnukoBa. — 2-e u3na., crep. — Canxrt-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — Texcrt: snexktponHbIi // Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nmata ob6pamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPU3. NIOJI30BATENIEH.

10. IleBnuupiHa, JI. B. Xumus: yae6Hoe mocobue / JI. B. llleBuunpina, A. . AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TexkcT: 37€KTPOHHBIH
//" Jlanb: snekTpoHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/118505
(mara obpamenus: 14.10.2022). — Pexxum noctyma: 1j1si aBTOpH3. TIOJIb30BATEIICH.

11. bnunos, JI. H. Xumus: yue6nuk mis CIIO / JI. H. bnunos, U. JI. Ilepdunosa, T. B.
CokomnoBa. — 2-¢ u3f., crep. — Cankr-Ilerepoypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — TexkcT: 31eKTpoHHBIA // JlaHb: 3neKTpoHHO-OmMOMmoreuyHnas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum poctymna: mjs
aBTOPH3. [1OJIb30BATEICH.

12. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura 115 npenojaBarens: y4eo.-MeTo 1.
nocooue. — M. Akagemus, 2012. - 332 c.

13.  Yepnukona H. 0., MemepsikoBa E. B. Pemaem 3anaun mo XuMumu caMoCTOSITENIBHO:
yuebHoe nocooue / H. FO. Yepnukona, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022. —
328 c.

14. PesnuxoB B. A. CO0pHUK ynpakHEHUH U 3a/1a4 [0 OPraHUYEeCKOl XUMMHU: yueOHoe
noco6ue / B.A. Pe3ankoB — CankTt-IlerepOypr: Jlanp, 2021. — 226 c.

15. Kanyctuna A. A., Xampuenko U. I'., JIubanos B. B. O6mas u Heopranuueckas
xumust. [Ipaktukym / A. A. Kamycrtuna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlanp, 2020. — 152 c.

16. Tabpuensu O.C. Xumus: yueO. ais cryn. npod. yue6. 3aBenenwnii / O.C. ['abpuensH,
N.I". Octpoymos. — M., 2016.- 256 c.

17. Tabpuensa O.C. Xumus mus npodeccuil M CIenHaIbHOCTEH TEXHUYCCKOTO
npoduis: yueOHUK JUIsl CTyA. yupexaeHuil cpea. mpo¢. obpazoBanus / O.C. I'abpuensn, N.I.
OctpoymoB. — 4-e u3f., ctep. — M. : U3natenbckuil ueHTp «Akagemus», 2017. — 272 c.

HHTepHeT pecypcs:

1. hvsh.ru — Xypran « Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHblii MpoekT «ieMeHTbl OonbLIoN Haykw» ((pu3uKa, XUMUS, MaTeMaTHKa,
AaCTPOHOMHMS, HAyKH O KHM3HH, HayKu 0 3emie). HOBOCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC
CTaTbU, JIEKIUH, SHIUKIIOTIEHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nomyssipHOro XypHana «llorenumnam». Xypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-IIOMYJISIPHOTO JKypHajia « XUMuUs U ku3Hb». JKypHain nznaércs ¢ 1965 r.



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 25eKTpoHHAsE OubIMoTeka xuMudeckoro nopraia «Chemnet», conepkut yueOHbIE U
nH(pOPMAaIMOHHbIE MaTepUaJIbl I IIKOJIBHUKOB U YUuTelel. B Hell MOo)KHO HallTH yueOHUKH 1O
oOuieil 1 HeOpraHM4ecKol XUMHUHM, OPraHUYECKOM XUMUU, MyJIbTHMeIWaMaTepHasbl, a TaKkKe
3ala4 XMMHYECKHMX OJMMIMAJX C PEIICHUSMHU, 33Jaud BCTYNUTENIBHBIX DK3aMEHOB A
aOUTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie maTepuanbl 00 onuMmmuanax: MOCKOBCKOW TOpojaCKo#, Bcepoccuiickoi,
Menpeneesckoii, MexnyHapoaHoi. [IpuBeneHsl 3a1aul TEOPETUUECKUX U OKCIIEPUMEHTAIBHBIX
TYpOB, IOAPOOHBIE pEIeHUs, CIUCKU U PoTorpaduu nodeauresnei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema IUCTAaHIIMOHHOTO OOYy4Y€HHs, HalpaBlieHHas B IEPBYIO Oudepelb Ha MOATOTOBKY K
OJIMMIINAIaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapogHoi. CalT conepKUT OrpOMHOE
KOJMYECTBO 3ajJ]ay, CrpyNIHPOBAaHHBIX KaK IO TeMaM, Tak WU 1o onumnuaaaMm. [lo Bcem
OCHOBHBIM pa3zjielaM XUMHMHM NpUBEAEH TEOPETUUYECKUH MaTepuajl M pa300paHbl pELICHUs
TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusM. OCHOBHasg Lenb— pa3BUTUE o00Opa3oBaHus B o0iacTu
HAHOTEXHOJIOTUH Y MOATOTOBKA K MHTEPHET-OJIMMITMA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast crnpaBouyHas wuHpopManMs O XHMHYECKHX OJEMEHTaX M HUX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pI4HBIN CalT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii cailT oHaltH-00pa30BaHus, COAEPKUT MHOTO UHTEPECHBIX 00pa30BaTeIbHbIX
KypCOB U BHUJCOJEKLUUN 1JI1 IIKOJIBHUKOB, CTYJIEHTOB M yuuTeneill. EcTh HECKOIBKO KypCOB IO
XMMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblif aBTOPUTETHBI B MUPE XMMHHU HH(OPMaLMOHHBIN
UHTEPHET-pecypc (CaiT IIaTHbIN).

13. http://www.organic-chemistry.org/
[Topran no opraHUYECKON XMMHUH HA aHTJINHCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XMMHUU: KIacCUYeCKUe yUeOHUKH, CIIPAaBOYHHUKH, SHIIUKIONEINH, TOMCK OPraHMYECKUX U
HEOPraHWYECKUX PEAKIIMH, COCTAaBICHUE YPABHEHUM pPEaKIUl.

15. http://orgchemlab.com/
CaiiT, mOCBAMIEHHBIN MTPAKTHYECKON paboTe B 1a00paTOpHH.
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5. KoHTpOJIb ¥ OlleHKA pe3yJibTAaTOB 0CBOeHMs 00111e00pa3oBaTe/IbHOM

AUCUMILTHHBI
KoHTposib M OllEHKA pPacKphIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE PE3yIbTaThl,
YCBOCHHBIC 3HAHUSI U MPUOOPETCHHBIC CTYJCHTAMU YMEHHs, HAIlpaBJICHHbIC HA
dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Oomasn/
npogeccuoHa
JIbHasI
KOMIIeTEeHI U

Paznen/Tema

Tun oueHOYHBIX MEPONPUATHI

Pa3nes 1. OcHOBBI CTPOEHHUS BelleCTBa

OK 01

1.1Ctpoenue aTomoB
XUMHUYECKUX 3JIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CtpoeHHE aTOMOB XUMUYECKUX
3JIEMEHTOB M TIPUPOIA XUMUUYECKON CBSI3M.

2. 3a1a4yy Ha COCTABJIEHNE XUMHUYECKHUX
(hopMyJT IBYXaTOMHBIX COE€MHEHUH (OKCHUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.).

3. 3agaHusg Ha KCIOJIL30BAaHUC XHMUYCCKOU
CUMBOIVKH W Ha3BaHWl COEAWHEHWH II0
HOMEHKJIaType  MEXAYHapOJHOIO0  COr3a
TEOPETUYECKOM M MPUKIATHON XHMHH H
TPUBUAJIBHBIX HA3BaHUM [JJIs1 COCTABJICHUS
XUMHYECKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHNH (okcuaoB, Cynb(huUI0B,
TUAPUIIOB U T.I.) U JPYTUX HEOPTaHUYECKHUX
COCIMHCHMI OTACIbHBIX KJIACCOB

OK 01
OK 02

1.2 [lepnonueckuii 3aKOH
u tabmauma J[. 1.
Menneneena

1. Tect «MeTamnueckue / HEMETANIMYECKIE
CBOICTBA, AIEKTPOOTPUIIATETLHOCTD U
CPOJICTBO K BJIEKTPOHY XUMUUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM H TOJOKEHUEM B EPUOJUUECKOMN
CHUCTEME XUMUYECKUX 31eMeHTOB [[. 1.
MeHnpaeneeBay.
2. IlpakTyeckue 3a/laHust Ha YCTaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NEPUOANYECKUM U3MEHECHHEM
CBOMCTB XMMHYECKHUX 3JICMEHTOB U UX
COE€IUHEHHI B COOTBETCTBHUH C ITOJIOKECHUEM
[Iepuoanueckoii cucreme.
3. ITpakTHKO-OpHEHTHPOBAHHbIE
TEOPETUYECKUE 3a/IaHUSI Ha XapaKTEPHU3ALNIO
XUMHUYECKHUX 3JIEMEHTOB: «MeTamudeckue /
HEMETAJIMISCKHE CBOMCTBA,
ANEKTPOOTPULATENBHOCT U CPOJACTBO K
JJEKTPOHY  XUMHUYECKHX  JJIEMEHTOB B
COOTBETCTBHUE C UX DJEKTPOHHBIM CTPOCHUEM
U TOJOXEHUEM B TEPUOAUYECKOU CHCTEME
XuMHYecKuX AeMeHToB J.M. MeHaeneeBay




Pa3nea 2. Xumuueckne peakumuu

OK 01
OK 04

2.1 TUOBI XUMUYECKUX
peakuuii

1. 3amaun Ha cocTaBieHUE YpaBHEHUI
peaKIuii:

— COEIMHEHMS, 3aMELIEHUs, Pa3JI0KEHHUS,
oOMeHa;

— OKHCJIMTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIU C
WCIIOIB30BAaHUEM METO/IA JIEKTPOHHOTO
Oananca.

2. 3a/auu Ha pacyeT MaccChl BEUIECTBA UIIU
00BéMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wid 00bEMY OTHOTO U3 YYaCTBYIOIIUX B
peaKLK BELIECTB; PACUETHI

Maccel (00BEMA, KONMHMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINHU, €CIIM OJHO W3 BEIIECTB
HUMCECT IIPUMECH

2.2D5neKTpoauTudecKas
JUCCOLUAIUS M HIOHHBIN
oOMeH

1. 3aganus Ha COCTaBIEHHE MOJEKYIISPHBIX U
HWOHHBIX PEAKIUI C yYaCTUEM KHUCIIOT,
OCHOBAaHMH U COJIEM, YCTAHOBJIEHNUE U3MEHEHUS
KUCJIOTHOCTH CPEbI

2. JIabopaTtopHas padota "THUIIBI XUMUYIECKUX
peaknui"

Pa3znen 3. CTpoeHue M CBOIICTBA HEOPraHUYECKUX BellleCTB

OK 01
K 1.1
K 1.4
K 3.1

3.1Knaccuduxanms,
HOMEHKJIATypa U CTPOCHHE
HEOPTraHNYECKUX BEUIECTB

1. Tect «HomeHknatypa u Ha3BaHuE
HEOPraHUMYECKUX BEIIECTB UCXOS U3 UX
XHUMHAYECKON (POPMYIIBI T COCTABIICHHE
XUMHAYECKON (OPMYIIBI HCXOS U3 HA3BaHUS
BEILIECTBA I10 MEKYHAPOIHON UIIN
TPUBUAIBHOM HOMEHKJIATYPE».

2. 3agaum Ha pacyeT MacCOBOM J10JIM (MacChl)
XMMHUYECKOI'0 3JIEMEHTa (COEJUHEHNS) B
MOJIEKYJIe (CMECH).

3. IlpakTuueckue 3aAaHus MO KIacCUpUKAIIH,
HOMEHKJIAType U XUMHUYECKUM (popMysiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB.

4. IlpakTuyeckue 3aJaHus Ha OIpPEICICHUE
XMMHUYECKOM  aKTUBHOCTHM  BCIIECTB B
3aBUCUMOCTH BHUOa XI/IMI/I‘IeCKOI\/II CBsA3HU U THUIIA
KPUCTAJNIMISCKON PEIIeTKI

OK 01
OK 02
K 1.1
I[IK 1.4
K 3.1

3.2OU3NKO-XUMHUYECKHE
CBOMCTBA HEOPTaHUUECKHUX
BELIECTB

1. Tect «OCOOEHHOCTH XUMUYECKHX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHJIOB U COJICH.

2. 3agaHusl Ha COCTaBJICHUE YPAaBHEHUI
XUMUYECKHUX PEAKLUN C y4aCTHEM IPOCTBIX U
CJIO’KHBIX HEOPTaHMUYECKHUX BEIIECTB: OKCUIOB




METaJUIOB, HEMETAJUIOB ¥ aM()OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX KHUCIIOT,
OCHOBAaHUHU 1 aM()OTEPHBIX THIPOKCHIOB,
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIINX X
CBOMCTBA U CIIOCOOBI MOJTYyYECHHUS.

3. [lpakTUKO-OpUEHTUPOBAHHBIEC
TEOPETUYECKHE 3aJaHusl Ha CBOWCTBA U
MOJIy4€HHUE HEOPTaHUYECKUX BEIECTB

OK 01 3.3Unentuduxanus 1. [IpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110

OK 02 HEOPTraHUYECKHUX BEIECTB COCTaBJICHUIO XUMUYECKUX PEAKIUHN C

OK 04 Y4aCTHEM HEOPraHUYECKUX BEIIECTB,
WCIIOJIb3YEMBIX JJIsl UX UACHTHU(PHUKAILIUY.
2.JIaboparopHas pabora: “UnenHTuduxarums
HEOPraHUYECKUX BEIIeCTB”

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB

OK 01 4.1 Knaccuduxanus, 1. 3amaHus Ha cOCTaBJIEHUE HA3BAHUN

K 1.1 CTPOCHUE U HOMEHKJIaTypa | OPraHMYECKUX COCAUHEHUH MO TPUBHAIBHON

[IK 1.4 OpPraHUYECKUX BELIECTB WJI MEXITYHApOJHON CUCTEMAaTUYECKOU

K 3.1 HOMEHKJIATypE.
2. 3ajaHus Ha COCTaBJICHHUE MOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (hOpMYyJT
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB.
3. 3amaun Ha ONpeAcieHHuE NpocTeren
(bopMyIIBI OPTaHUYECKON MOJIEKYJbI, UCXOMS
13 3JIEMEHTHOTO cocTana (B %)

OK 01 4.2CsolicTBa opranuueckux | 1. 3ajaHus Ha COCTaBIEHUE ypaBHEHUN

OK 02 COEIMHEHUI XUMUYECKHUX PEAKLUN C y9aCTHEM

OK 04 OPraHMYeCKHUX BEIIECTB HA OCHOBAHUU UX

I[K 1.1 COCTaBa M CTPOCHHMUSI.

IIK 14 2. 3agaHus Ha COCTABJICHUE YPaBHEHUU

IIK 3.1 XUMUYECKHUX PEAKLUN, UILUTFOCTPUPYIOLIUX
XUMUYECKHUE CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKIHil U T€HETUYECKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIaCCOB.
3. PacueTrHsble 3a/1a4u 110 yPaBHEHUSAM PEAKIUI
C Y4acTHEM OpraHMYECKHX BEIIECTB.
4. JlabopatopHas pabota “IIpeBpamieHus
OpraHMYeCKHUX BEIICCTB NMPU HarpeBaHuu"

OK 01 4.3 Unentudukanus 1.IIpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUA 110

OK 02 OPraHUYECKHX BEIIECTB, UX | COCTABICHUIO XUMUYECKUX PEAKLIUN C

OK 04 3HAYCHHUE U IPUMEHEHHUE B | Y4aCTUEM OPraHUYECKUX BEIECTB, B T.4.

IIK 1.1 OBITOBOH U WCIIOJIb3YEMBIX /ISl UX UIACHTH()HUKAINH B

K 1.4 IIPOU3BOJCTBEHHON OBITY U IPOMBIIIJIEHHOCTH.

K 3.1 NeSITeNIbHOCTH YeJIOBEKa 2.JIaboparopnast paborta: ‘“UneHtudukanus

OpPraHU4YCCKuX COE€IUHEHUI OTACIBbHBIX




| KJ1accoB”

Pazgen 5. KuHernyeckue W TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH INPOTEKAHUS
XHUMHYECKHX pPeaKkuui

OK 01 5.1CKOpOCTh XUMHUUYECKUX [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 peakiuii. XuMUYECKOe 3aJlaHusl Ha aHaiau3 (aKTOPOB, BIUSIOIINX HA
MK 1.1 paBHOBECHE W3MEHEHUE CKOPOCTH XMMHUYECKON pEaKlHH.
IIK 1.4 [IpakTHKO-OpUEHTUPOBAHHBIE  3aJlaHUs  Ha
npumeHenne npuHuuna Jle-Illatense nns
IK 3.1 HaXO0X/JICHUS HarpaBJIeHUs CMEIIeHUs
K 3.4 pPaBHOBECHS] XMMHYECKON pEaKUUU W aHaIu3
(GakTOpOB,  BIMAIONMX HAa  CMEIIEHHE
XUMHUYECKOTO PAaBHOBECHS
Paznen 6. PacTBopnl
OK 01 6.111onsaTne o pacTBopax 1. 3aaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. IlpakTHKO-OpUEHTUPOBAHHBIE PACUETHbHIE
K 1.1 3a/TaHus Ha  JIUCIIEPCHBIE CHUCTEMBI,
K 1.4 HCIIOJIb3yEMbIE B OBITOBOM u
K 3.1 MIPOM3BOJICTBEHHOM ACSATEIHPHOCTH YEIOBEKA
OK 01 6.2UccnenoBanue cBoiictB | JlabopaTopnast pabota
OK 04 pacTBOpPOB “IIpuroToBiaeHue pacTBOPOB”
K 1.1
[IK 1.4
K 3.1
Pa3zpnen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA
OK 01 7.1 Xumust B ObITY 1 Keiic (c yuerom Gyaymeii mpodeccHoHanbHOl
OK 02 IIPOU3BOJCTBEHHOU JesTeIbHOCTH) BO3MOKHBIE TEMBI KEHCOB:
OK 04 JEATCIILHOCTH Y€I0BEKa IToKcCK M aHaIM3 KEHCOB O IIPUMEHEHHU
OK 07 XMMHYECKUX BEIIECTB U TEXHOJIOTHUM C YUETOM
K 1.1 Oymymien nmpodeccCuoHATBHOU NeATeTbHOCTH
K 1.4 110 TeMaM: KOHCTPYKIIMOHHBIE MaTepUalbl,
K 3.1 MaTepuaibl JUIsl SJIEKTPOHUKH,

HaHOMaTCpHaJibl, MICTOYHHUKHU SHEPI'UHu,

JICKAPCTBCHHLBIC BCUICCTBA, OBITOBAST XUMUSL.




