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Pabouas mnporpamma oOmieobpazoBarenbHoil aucuuiuinabl OJ1.12 Xumus paspaboTaHa Ha
OCHOBE TpeOOBAHMIA:

" (ejepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BATENBHOrO CTAHAAPTA CPEJHEro OOLIEro
0o0pa3zoBaHHs yTBEPKJIEHHOTO TMpukazom Munobpuayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntwocte Poccum 07.06.2012 N 24480) (Pemakmusa c¢
m3meHeHusmu ot 12.02.2025 N 93);

@enepanbHOr0  rOCYAapCTBEHHOrO  00pa3oBaTENbHOTO  CTAaHAApTa  CPEIHEro
npodeccroHaabHOro 00pazoBanus 1o crenuanbHocTi 49.02.01_Pusnyeckas KyJIbTypa.

" npoduiIs MoydaeMoro oGpa3oBaHHsL.

IIPUMEPHOU NIPOTPaMMBI;

" peKOMEHJALMH 10 MONYYEHHIO CPEJHEr0 OOIIEro 0Opa3oBAHMS B MPENENAX OCBOCHHS
00pa3oBaTebHON MPOTPaMMBI CPEIHETO MPOPECCHOHATBHOTO 00pa3oBaHUs (ITMCHMO
JlenaprameHTa rocyAapCTBEHHOW NOJUTHKU B cdepe cpeaHero npodeccuoHalIbHOTO
obpazoBanus u npodeccuonaabHoro odydenus ot 01.03.2023 Ne 05-592);
METOANYECKHX pEeKOMEeHAaLUuU o COCTaBJICHUIO pabounx IpOrpaMm
00111€00pa30BaTENbHBIX JUCHUIUIMH C YY€TOM MpO(ecCHOHAILHOW HAaNpaBlIe€HHOCTH
nporpaMMm  cpenHero npodeccuonHanbHoro obpasosanus (IIIIKPC wu  IIICC3)
paspabotannbsix Ha 6a3e ['BIIOY PJI «KIITIK»

B COOTBETCTBUM C pabouyuM y4eOHBIM IUTAHOM OOpa30BaTEIbHON OpraHu3alMu Ha
2025/2026 y4eOHbIii roI.

Pa3zpaboruuk:

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

© MaromenoBa M.A. 2025
®HO pazpaborunka
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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU AUCHUIIJINHBI

1.1. ObaacTh NpUMeHeHHs1 IPOrPaMMbI

PabGouass mporpamma 001€00pa3oBaTENHPHON AUCIUIUIMHBI «XUMUSD) SBISETCSI YaCThIO
IporpaMMbl  TOATOTOBKM  CIEIMAJIUCTOB  CPEIHEro  3BEHA/NPOrpaMMbl  MOATOTOBKU
KBIN(UIIMPOBAHHBIX Pab0OYMX M CIY’KalIUX) MO cuenuantbHocTH 49.02.01 dusnueckast KyibTypa.

[Tporpamma 06111€00pa30BaTENBHON AUCIUILUIUHBI «XUMHUSD» MOXET ObITh HCIOJb30BaHA B
npodeccuoHabHBIX ~ 00pa30BaTeNIbHBIX  OpraHU3alUsaX, peaM3yIolUMX  00pa3oBaTEIbHYIO
porpaMMmy CpegHero ooOmero oOpa3oBaHHs B Ipelesiax OCBOCHHUS IPOrpaMM MOATOTOBKU
KBIN(UIIMPOBAHHBIX Pab0OYMX, CIYKALIUX U CIELHATUCTOB CPEJHErO 3BEHA.

1.2. MecTO0 AUCHUIVIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHAJBLHOH 00pa3oBaTeIbHOM
nporpammsl (IIIICC3/IIIIKC3):

OObmeobpa3zoBaTenbHas AUCHUIUIMHA «XHUMHUS» H3ydaeTcss B 00IIe00pa30BaTEbHOM IIMKIIE
yueOHoro rutana [IIICC3/TITIKC3 Ha 6a3e 0CHOBHOTO 00111ero 00pa30BaHus € MOJyYEHUEM CPEIHETO
o01iero o6pa3oBaHusL.

OOmieoOpa3zoBarenbHas  TUCHUIUIMHA  «XUMHUS»  SBIACTCS  00S3aTEbHOM  YacThIO
00111€00pa30BaTENILHOTO IIMKJIa OCHOBHOM 00pa3oBaTeNbHON MporpaMmsel B cooTBeTcTBUU ¢ PI'OC
o cnenuanbHOCTU 49.02.01 dusndeckas KyiabTypa.

1.3. eab pucuumianHbl «Xumusa»: opmMupoBaHue y CTYJEHTOB IPEICTABICHNS O XUMUYECKON
COCTABJIAIOIIEH €CTECTBCHHO-HAy4YHOW KapTUHbI MHpPAa KaK OCHOBBI IIPUHATHA pELICHUN B
YKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO IIOBEICHUS B IPUPOJIHOM CpeEIe.

2. PE3YJIBTATbBI OCBOEHUS OBILIEOBPA3OBATEJIbBHBIX JAUCHUIIJIMH C
YYETOM MPO®ECCHUOHAJIBHOMW HATIPABJIEHHOCTH ITPOT'PAMM CITIO
2.1. Ilnanupyemble pe3yJbTaTbl OCBOeHHSI 0011e00pa3oBaTebHON JUCUMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
B pesynbrare ocBoeHus o oOyuarommiics aopkeH osianets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

Proc Coo
Kox pesyabrara | HaumeHnoBanue pesyJsbTara

JIM4HOCTHBIE pe3yabTaThl

JIP 01 YyBCTBO TOpPIOCTH U YBAXKEHUS K HUCTOPUU U  JIOCTIDKEHUSM
OTEUECTBCHHOW XMMHYECKOW HAYyKW; XUMHUYECKH IPAMOTHOE MOBE/ICHUE B
npodeccCHOHaNbHON JEATENBHOCTH U B OBITY MpH OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMU, MaTepHUaIaMU U MTPOILIECCAMHU.

JIP 02 TOTOBHOCTH K ITPOJIOJDKCHHUIO 00pa30BaHUs U MOBBIMICHUS KBATU(DUKAIIUN
B M30paHHOM mNpO(ecCHOHANBHON JAEATENbHOCTH U OOBEKTUBHOE
OCO3HAHUE POJIM XUMHUUYECKUX KOMIETEHLIUN B ATOM.

JIP 03 YMEHHE UCII0JIb30BaTh JOCTHKEHHUS COBPEMEHHON XMMHUYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTUHN JJIsI OBBIIICHHS] COOCTBEHHOTO
MHTEJJIEKTYallbHOTO PAa3BUTHS B BBIOpAHHOM MpodeccrnoHalbHOM
JIeSITEIIbHOCTH.

MeTanpeaMeTHBIE PE3YJIbTAThHI
MP 01 WCIIOJIb30BAHUE PA3JIUYHBIX BHUJOB II03HABATEIBHON AEATEIBHOCTH U
OCHOBHBIX  HMHTCJUICKTYaJbHBIX  ollepanuii  (IMIOCTAHOBKHM  3aJadM,




(dbopMyIIUpOBaHMS TUTIOTE3, aHAIM3a M CUHTE3a, CpaBHEHUS, 0000IIeHNS,
CHCTEMAaTH3alliH, BBISBICHUS MPHYUHHO-CIICACTBCHHBIX CBS3€H, MOMCKA
aHaJIoroB, (OPMYJIMPOBAHUS BBIBOJOB) IS PEIICHUS TOCTABICHHOMN
3a7a4d, TPUMCHCHHE OCHOBHBIX METOJOB TIO3HAHMs (HAOIIOIACHHUS,
HAYYHOT'O KCIICPUMEHTA) JIJISl H3YUCHHS Pa3IMYHBIX CTOPOH XUMHYCCKUX
OOBEKTOB M TIPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTh
CTAJIKUBAThCS B PO ECCHOHATIBHOM cdepe.

MP 02

HCIIOJIb30BAHUEC Pa3JIMYHBIX HMCTOYHHMKOB [JISA IMOJTYYCHHA XUMHUYECKOU
uHpOpMaIMK, YMEHHE OIEHUTh €€ TOCTOBEPHOCTh ISl TOCTHIKCHHUS
XOPOIIUX Pe3yJIbTaTOB B MPOQECCHOHAIBHON cdepe;

[IpeameTHBIC pe3yabTaThl 0230BOT0 YPOBHS

I1P601

c(OPMHPOBAHHOCTh TPEACTABICHUH O MecTeé XHMHUH B COBPEMEHHOM
HAyYHOM KapTUHE MHpa; TMOHMMAHUE POJIM XUMUU B (OPMHUPOBAHUU
KpYyro3opa M (yHKIHMOHAJIHHOH TI'PaMOTHOCTH 4EJOBEKa JUIsl pPELICHHUs
MIPaKTUYECKUX 3a/1a4;

11P602

BJIaJICHUE OCHOBOIOJIATAIOIIUMUA XUMHUUYECKUMU IOHIATUSMH, TEOPUAMH,
3aKOHAMHU Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJb30BAHHE XHUMHUYECKOUN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I1P603

BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOT'O MO3HAHMS, UCTIONIb3YEMBbIMU B
XMMUH: HaONIOCHWEM, OINMCAHUEM, W3MEPEHHEM, JKCIIEPUMEHTOM;
yMeHue o0pabaTbIBaTh, OOBSICHATH PE3yJIbTAaThl MPOBEACHHBIX OMBITOB U
JienaTh  BBIBOABI, TOTOBHOCTh W CHOCOOHOCTH IPUMEHSTH METO/BI
MO3HAHUS TIPU PEIICHUH NPAKTHYECKUX 3a7ay;

[1P604

C(bOpMI/IpOBaHHOCTI) YMCHUA  OdaBaTb KOJIMYCCTBCHHLIC OLCHKH U
MMPOU3BOJUTL PACUYCTHI 10 XUMHWYCCKHUM (bopMleaM " YPABHCHUAM;,

I1P605

BJIAAICHUC TIpaBUJIaMU TCXHUKU 0e30IMacHOCTH npu HMCIOJb30BaHUU
XHUMHWYCCKUX BCUICCTB,

I1P606

C(OPMHPOBAHHOCT  COOCTBEHHOW TO3MLMHU IO  OTHOIIEHUI K
XMUMUYECKON HH(OpMAIIH, IOTYy4aeMOM U3 Pa3HBIX UCTOYHUKOB.

[IpeameTHBIC pe3yabTaThl HA YIIIYOJICHHOM YPOBHE

TPy 1

c(hOPMUPOBAHHOCTh MPEJICTABICHHA O HEOOXOIMMOCTH JIOKA3aTeIhCTB
pu 000CHOBAHUM XUMHUUECKHUX YTBEPKIACHUMN;

TPy 2

c(OpPMUPOBAHHOCTh MOHATUHHOTO ammapara IO OCHOBHBIM pa3jeiam
Kypca XUMMHU; 3HAHUHA OCHOBHBIX 3JIEMEHTOB, (HOpMYyNT U YMEHHMS HX
MIPUMEHSTH; YMEHUS HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PEeIIeHUs 33/1aY;

[TPy 3

cOPMUPOBAHHOCTh YMEHUW MOJEIUPOBAThH pEAIbHBIC CHUTYalluH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJENN, HHTEPIPETUPOBATh MOJYyYECHHBIN
pe3yibTar;

[TPy 4

cOpPMUPOBAHHOCTh  TPEJCTaBICHHA OO0  OCHOBHBIX  TOHATHAX
XUMUYECKOTO aHajdu3a W WX CBOWCTBaX, BIIAJICHUEC yMEHUEM
xapaKTemeBaTL IIOBECACHUC 3JICMCHTOB, HMCIIOJIb30BAaHUC HOJIy‘-IeHHBIX
3HAHUM JIJ1s ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTE.




®1OC CI1IO

Kon HaumeHoBaHue pe3yJibTaTa

KOMIIETCHIIMHU

O01Me KOMIETEHIIUT

OK 01. Bribupars criocoObl pemieHus 3a1ad npopecCHOHATbHON AEATeIbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02. Hcnons30BaTh  COBpEMEHHBIE  CpPEACTBAa  IIOMCKA, AaHAJIW3a U
UHTEpHpeTanun HHGOpMaud M WHPOPMALMOHHBIE TEXHOJOTMM IS
BBINOJIHEHUS 3a]1a4 IPOPECCUOHATILHOM 1eATeIbHOCTH

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATH U PaOOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07. CopnelicTBOBaTh COXPaHEHHUIO OKpyKaromieu Cpelibl,
pecypcocOepexeHnto, MPUMEHSATh 3HaHUA 00 W3MEHEHUH KJIMMaTa,
MIPUHIIAITEL  OEPEKIIMBOTO TPOU3BOACTBA, d(PPEKTUBHO NEHCTBOBATH B
‘—Ipe3BLI‘-IaI>iHBIX CUTyalusax

HpO(i)eCCI/IOHaJ'IBHBIe KOMIICTCHIO N

IIK 1.1. OnpenensaTs LeNU U 33/1a41, TNIAHUPOBATh y4eOHO-TPEHUPOBOYHbBIE
3aHATHUS.
[IK 1.5. AHaNM3UpoBaTh Y4eOHO-TPEHUPOBOYHBIE 3aHATHS, IPOLIECC U

pe3yJIbTaThl PYKOBOJCTBA COPEBHOBATEIBHOMN AESITEILHOCTHIO

TIK 3.5. YyacTBOBaTh B UCCIIEA0BATEIBCKON U MTPOEKTHOM I€SITEIbHOCTH B
obsactu 006pazoBaHus, GPU3HUECKON KYJIbTYPHI U CIIOPTa

2.2. KoanyecTBO 4YacoB Ha OCBOeHHe paldoyeil mnporpaMmbl 0011e00pa3oBaTeILHOIM
AUCHUILINHBI:

KonngecTBo yacoB, 0OTBEICHHOE Ha OCBOEHHE MPOrpaMMbl 00111€00pa30BaTEIbHON TUCIIUTUTHHBL,

B TOM YHCJIC:

MaKCUMaJIbHOW y4eOHOM Harpy3Kku oOyudaromerocsi 72 gaca, B TOM YHCIIC:

00s13aTeIbHON ayTMTOPHON yueOHOM 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.Y.

1. OcHOBHOe coepxkaHue 66

BT. U..

TEOpPEeTUYECKOe 00yUeHue 38

MPaKTUIECKHE 3aHATHS 20

JlaGopatopHble 3aHATHS 8

2. IIpogeccuoHaILHO OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHmne p

NMPUKJIATHOTO MOYJIfA)

BT. 4.:

TeopeTuieckoe o0ydyeHue 2
4

MPAKTUYCCKUEC 3aHATHUA

WHIAVUBUAYATBHBIN TIPOCKT (Oa/Hem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




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

HanMenoBane Coaep:xanue yueOHOro MaTepuasa (0OCHOBHOE H npocbeccnona.ﬂbﬂo: ObLem dopmupyemble
OPHEHTHPOBAHHOE), J1A00paTOPHbIE U NPAKTHYECKHUE 3aHATHS, IPUKJIAJTHON MO1YJ/Ib KOMIIETeHIIUH
pa3aesioB U TeM 4acoB
(mpu HAJTMYMH)
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
XUMHUYECKHX 3JIEMEHTOB | 1 | CoBpeMeHHas MOJeNnb cTpoeHus: aToMa. CHMBOIMYECKUN SA3bIK XMMHUHM. XUMUYECKUT 2
¥ TIPUPOJIa XUMUYECKOM BJIEMEHT. OJEeKTpOHHas KoHdurypamus aroma. Krnaccupukanuss XUMHYECKHUX
CBA3U AIIEMEHTOB (s-, p-, d-371eMeHThI). BajeHTHbIe 351eKTpoHbl. BaneHTHOCTh. DieKTpoHHas
IPUPOJIa XUMHUYECKOW CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BUJIBI XMMHUYECKOH CBSA3U
(KoBaJIeHTHas!, MOHHAS, METAITMYECKAs!, BOJAOPO/IHAS) U CIIOCOOBI €¢ 00pa3oBaHuUs
IIpakTHYeckune 3aHATHS: 2
1 | Pemenue npakTu4eckux 3alaHUM Mo Kiaccu(pUKaLnu, HOMEHKIATYPe U XUMHUUECKUM 2
dbopMyIaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
[lepuoauuecknii 3akoH | TeopeTudeckoe o0yuenne 2 OK 02
u tabmuna J{.1. 1 | Iepuoamyeckass  cucrema  XuMHYeckux  asnmementoB  J.MI.  Mennaeneesa. 2
Memnneneesa 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH
IPOCTBIX U CJOKHBIX BEIIECTB B COOTBETCTBUM C IOJIO)KEHHEM XHUMHUYECKOTO
aneMeHTa B [lepuoguyeckoii cucreme.
IIpakTHyecKkue 3aHATHS:
Pa3nen 2. XumMu4yeckne peakuuu 10 OK 01
OK 04
Tema 2.1. OcHoBHoOe coaep:kaHue 6 OK 01
Turel XUMHYECKUX Teoperuyeckoe o0yueHue 4




peakuui

Knaccudukarus 1 TUIIBI XHMUYECKUX PEAKIUNA C y4aCTHEM HEOPTaHUYECKUX BEUIECTB.
CocraBneHre ypaBHEHUHN PEakInid COCAMHECHUS, PA3JIOKEHHUS, 3aMEIIICHHsI, 0OMEHa, B
T.4. peaKL{I/Iﬁ I‘OpeHI/IH, OKHCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUs OKHUCIIEHUsA-BOCCTaHOBIEHUs. CTeneHb OkKuciaeHus. OKHUCIHUTENb W

BOCCTaHOBUTENb. COCTaBJICHUE M YPaBHHUBAHUE OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii METOJOM DIEKTPOHHOro OanmaHca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
peakuMd B OPUPOJE, MPOU3BOIACTBEHHBIX IPOLECCAX M IKUHEAEATEIBHOCTH
OpraHu3MOB

KonnuecTBeHHbIe OTHONICHHS B XUMHMH. OCHOBHBIE KOJHYECTBEHHBIC 3aKOHEI B
XUMHU MW PACUCTBI II0 YPAaBHCHHUAM XHMHUUYCCKHX peaKHI/II\/'I. Mons kak cAUHHUIIa
KOJIMYECTBA BCIICCTBA. MOJ'IS[pHaH Macca. 3aKOHBI COXpaHCHUA MACChl M SHEPIUH.
3akoH ABOl"aI[pO. MOJ'IHpHBIfI 00beM raszos. OTHOCHTEIbHASA INIOTHOCTD r'a30B.

IIpakTHYeckHe 3aHATHSA:

1

PacueTsl MO ypaBHEHUSIM XMMHYECKHX PEAKIMi C MCMOJIb30BAHUEM MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2.
DNEeKTpOIUTHYECKAS
JIHACCOIIMAIMS 1 HOHHBIN
oOMeH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenue

1

Teopust anexTponuTHyeckoil auccouuanuu. MoHbI. DJIEKTPOIUTHI, HEIEKTPOIUTHI.
Peakimu wonHOro oOmeHa. CocTaBieHHWE pEaKIUii HWOHHOTO OOMEHa IyTeM
COCTaBJIEHUS! X MOJHBIX U COKPAIIEHHbIX MOHHBIX ypaBHEeHUN. KuCIO0THO-OCHOBHBIE
peakiuu. 3aaHus Ha COCTAaBJIEHNE HOHHBIX peaKlui

IpakTnyeckune 3aHATHS:

1

KonTpoubnas padora 1 CtpoeHue BeniecTBa U XMMHUUECKHE PEAKLIUU

OK 01
OK 04

Pasnen 3. Ctpoenue u cBOHCTBAa HEOPTaHMYECKHX BelleCTB

16

OK 01
OK 02




OK 04

K 1.1
IIK 1.5
IIK 3.5
Tema 3.1. OcHOBHOe coiep:KaHue OK 01
Knaccuduxanus, Teoperudeckoe o0yuenue OK 02
HOMEHKJIaTypa U 1 | Ilpeamer Heopranudeckoi xumun. Kraccudukanuss HEOPraHHYECKHX BELICCTB. IK 1.1
CTpOCHHUEC [Ipocteie U cnoxHbie BemecTBa. OCHOBHBIE KIJIACCHI CJIOKHBIX BEIIECTB (OKCHBI, K 1.5
HEOPraHuYECKHX THAPOKCHUJIBI, KACIIOTHI, COJIM). B3aUMOCBSI3b HEOPraHMYECKHUX BELIECTB. ATperarHblie IIK 3.5
BCILECTB coctosiHus  BemiecTBa. Kpucrtamnmueckue u  amopdHble  BellecTBa.  THIIbI
KPUCTAUTMIECKHX PEIIETOK (aTOMHasl, MOJEKYJspHAs, HOHHAs, METAJUINYECKas).
3aBHCUMOCTh (PU3HYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTALUTMYECKOU PEIIETKH.
3aBHCUMOCTh XMMHYECKOM aKTHMBHOCTH BEIIECTB OT BHa XUMHYECKOM CBA3W W THIIA
KPUCTAUTMIECKO#H pemeTku. [IpuaiHbpl MHOr0oOpasusi BEImEeCTB
IpakTHYecKue 3aHSITHS:
1 | Perenne mpakTHYECKUX 3aJ@HUM MO KJIACCH()UKAIMH, HOMEHKJIATYPE U XUMHYECKHM
(opMysIaM HEOPraHWYECKHMX BEIIECTB Pa3IMYHBIX KIacCOB(YrapHbIi ras, yrieKUCIIbIi
ras, aMMHaK, raiieHas HW3BECTh, HETalllcHas W3BECTh, IHUTHhEBAas COAa M JPYTHX):
Ha3blBaTh M  COCTaBIATH  (DOPMYJBI  XMMHYECKHX  BEINECTB,  ONPEAEIATH
HPMHAIEKHOCTD K KJIaccy.
Tema 3.2. OcHoBHOE conepxkaHHue OK 01
DU3UKO-XUMUYECKUE Teopernueckoe o0y4enne OK 02
CBOMCTBa 1 | Mertamibl. O6iye GU3NIECKHE U XUMHYIECKUE CBOMCTBA MeTa/L1oB. Crioco0b! K 1.1
HEOPTaHMYIECKUX HOJTy4eHust. 3HAYSHHE METAUIOB M HEMETAIIOB B TIPHPOJIE M )KU3HE A TCIBHOCTH 1K 1.5
BCIIECTB YeoBeKa U opraHu3MoB. Kopposust MeTasioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI IIK 3.5
METAJUIOB OT KOPPO3HHU
2 | Hemeramnsl. OGirue Gpu3nyecKie 1 XHMHUYECKHE CBONCTBA HeMeTauioB. TunnaHble

cBoiictBa HeMeTayuioB [V— VII rpynn. Knaccudukaius 1 HoMeHKIaTypa CoeAMHEHUH




HeMmeTaoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPHPOJIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB,
THAPOKCUIAOB, KUCJIOT, coyie u ,I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUU CBOMCTB IMPOCTBIX
BCHICCTB, BOAOPOAHBIX CO€ILI/IH€HI/II71, BEICHIMX OKCHUIOB U TMAPOKCHUI0B

IIpakTnyeckue 3aHATHSA: 2
1 | CocraBieHne ypaBHEHMM XHMUYECKUMX PEAKLIMHA C y4acTHEM IPOCTBIX U CIOYKHBIX 2
HEOPraHWYECKUX BEIIECTB: METAJUIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIOB
U aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHWYECKHX KHCIIOT, OCHOBaHMA W aM(pOTEPHBIX
TMIPOKCHUIOB; HEOPIAaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
Pelenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA, COCTAB,
NoJlyyeHHue M 0e30I1aCHOE MCIOJb30BaHUE BAXXKHEMIIMX HEOPraHMYECKHUX BEIIECTB B
OBITY U IPAKTHUUYECKOH 1€ATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOe coep:kaHue 4 OK 01
Nnentudukanus TeopeTrnueckoe o0yueHue - OK 02
HEOPraHUYECKUX JlabopaTopHbIe 3aHATHSA 2 OK 04
BEIICCTB 1 | JlabopaTtopnas pabora «neHTuuKanysi HEOPraHN4eCKUX BEIECTBY» 2
Pemenue sKcnepuMEHTAJbHBIX 3a/Jad IO XHMUYECKUM CBOICTBAM METAIIOB H
HEMETAJIJIOB, [10 PAaCIIO3HABAHUIO U MOJYUYEHHUIO COETMHEHNH METAJIJIOB U HEMETAJLIOB.
Unentuduxanuss HEOPraHMYECKUX BEIIECTB C HCIIOJIb30BAHMEM UX (PU3UKO-
XUMHYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakuuil. KauecTBeHHBIE peakuuu
Ha cyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH AMMOHMS
IpakTHYecKue 3aHITHS: 2
1 | KonTposbHas pabora 2 CBolicTBa HEOPraHMUYECKUX BEILIECTB 2
24 OK 01
OK 02
Paznen 4. CTpoenue U CBOIiCTBA OPraHUYeCKUX BellleCTB OK 04
IIK 1.1
IIK 1.5
IIK 3.5
Tema 4.1. OcHoBHOe coaep:kanue 4 OK 01




Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpTraHUYCCKUX BEIICCTB

Teopernueckoe odyueHue

1

IlosiBieHnEe M pa3BUTHE OPTaHUUYECKOW XUMHUH KaK HayKu. [Ipeamer opranndeckon
XUMHH. MEeCTO 1 3HaYeHHE OpPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPSIOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJIGHTHOCTU. OCHOBHBIE IOJOKEHUS TEOPUH XMUMHYECKOTO CTPOEHHUS OPraHUYeCKHX
coenuHeHuit A.M. bByrtnepoBa. VYriepoaHbld CKEJIEeT OpPraHUYECKOH MOJIEKYJIbI.
3aBUCHMOCTb CBOWMCTB BEUIECTB OT XMMHYECKOTO CTPOEHMs MoJieKyd. M3omepus u

H30MEPBI.

IIpakTHYeckHe 3aHATHSA:

1

Homenkiatypa oOpraHMueckux COEAUHEHUN OTHENIbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIIICHHBIE W apOMAaTHUYECKHE YTICBOJIOPOMIBI, CIUPTHI, (DEHOJNBI, ajabICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.) CocTaBieHWE TONHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYJ OpPTraHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB, MCIIONB3YS HUX
Ha3BaHUS MO CUCTEMATHYECKOW M TPUBHAIBHOM HOMEHKJIAType (ITHIICH, alleTHJICH,
rnuuepud, ¢eHon, (Qopmanbaerun, YKCyCHas —KHCIOTa, TAUIMH). PacueTsl
npocteiimeld GopMyIIbl OPraHuYecKOl MOJIEKYJbI, UCXOJ1 U3 DIIEMEHTHOTO COCTaBa
(8 %)

IIK 1.1
I[IK 1.5
IIK 3.5

Tema 4.2.
CsolicTBa
OpTaHMYECKHUX
COCIMHEHUN

OcHoBHOE€ coaecpkanue

12

Teopernueckoe o0yueHue

1

[IpenenbHbIe yraeBOIOPOAbI (AJIKaHBI U UKJIOATKaHbl). ['OpeHre MeTana Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB TeIlJIa B MPOMBINIICHHOCTH U ObITy. CBOMCTBAa MPUPOIHBIX
YIJIEBOJOPOJOB, HAX0KIEHHUE B IPUPOJIE U IPUMEHEHUE aJTKAHOB.

HenpenenbHble (alKeHBI, alIKWHBI U AJKAJMCHBI) U apOMATHUYECKUE YTIEBOIOPOJIBIL.
['openue aneTuneHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKHU U
PE3KH METaJlIOB.

Kucnopoacoaepxainiue coenuHenusi (CmupThl U (EHONBI, KapOOHOBBIE KHUCIOTHI U
UpHI, ANBICTUABI W KETOHBI, >KHUPBI, YIJIEBOIbI). [IpakTHdeckoe NpUMEHEHHUE
ITHJICHIJIMKOJIA, TiulepuHa, Genomna. [Ipumenenue gopmaibaerua, aneTaabIeruia,
YKCYCHOM KHCJIOThL. MplIa Kak COJNM BBICHIMX KapOOHOBBIX KHUCIOT. Motomue

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.5
IIK 3.5




CBOMCTBA MbLIA.

A3zoTcoaepikaiye COeTUHEHUSI (amuHBI u AMHWHOKHCJIIOTHI, Oenkn).
BricOKOMONEKyIsIpHbIE COENWHEHUS! (CUHTETHMYECKHEe U OHOIIOTUYECKU-aKTUBHBIC).
Monomep, monaumep, CTpyKTypHoe 3BeHO. [lomumepuzanusi 3THIEHA KaKk OCHOBHOE
HalpaBJIEHUE €ro UCIOJIb30BaHUA. ['eHeTnueckas CBA3b MEXAY KlaccaMu
OpPraHUYE€CKUX COCTUHEHUM.

JlabopaTopnasi paGora 2
1 | JlaGopaTtopHas pabora «IlomyyeHue STUICHA U U3yUYCHUE €TO CBOMCTBY» 2
IMpakTHyeckue 3aHATHA: 2
1 | CocraBieHne cxeM peakui XapaKTepU3yOINX XUMHUIECKUE CBOMCTBA OPraHUYECKHUX 2
COCIIMHEHUH, CITIOCOOBI UX MOTyYEHHS.
Tema 4.3. OcHoBHOe coaep:xaHue 8 OK 01
Unentuduxanus Teopernueckoe o0y4eHune 4 OK 02
OpraHMYecKMX BemecTs, | 1 | Buoopranmdeckue coeauHeHus. lIpuMeHeHHe U OHOIOTMYECKas POJb YIIEBOJOB. 4 OK 04
UX 3HAYCHHE OKuCIIeHHE YIJICBOJOB — WCTOYHUK ODHEPrMU JKUBBIX OpranusmoB. Obmactu IK 1.1
PUMEHEHHE B OBITOBOM NpUMEHEHHsST aMHHOKHCIIOT. IIpeBpaimieHuss O€JNKOB IHUINA B  OpPraHH3ME. I[IK' 1.5
Y TIPOM3BOJICTBEHHOM Buonornueckue (¢GyHkuum OenkoB. buonormyeckue (QyHKIMH OKHPOB. Ponb IIK 3.5
NeSITeTbHOCTH YeJI0BEKa OpPraHUYeCKO XMMHUH B PEIICHHH TPOOJIEM MUIIEBON 0€30MaCHOCTH
2 | Ponp opraHuveckoil XMMHUU B PEUICHUU MPOOJIEM SHEPreTHYECKOW Oe301MacHOCTH, B
pa3BUTHH MEIUIMHBI, CO3JIaHUM HOBBIX MaTE€PHAJIOB, HOBBIX HMCTOYHHKOB DHEPTUU
(ayibTepHATUBHBIE HMCTOYHUKU dHEpruu). ONacHOCTh BO3JACHUCTBHUS Ha KUBBIC
OpraHM3Mbl OPraHMYECKUX BEILIECTB OTMACIBHBIX KJIACCOB (YIJIEBOJOPO/BI, CIUPTHI,
(eHOIIBI, XJIOPOPraHUYECKUE MPOU3BOIHbBIC, ATBJICTHUABI M JpP.), CMBICT TMOKa3aTeJs
IpPeIebHO AOMYCTUMON KOHIICHTPAIH
JladopaTopHasi padoTa 2
1 | JlaboparopHas pabGota: “HpeHTHU(HKAIMS OPraHUYECKHX COCIAMHEHHH OTICIbHBIX 2

KJIaccoB”’
Nnentudukanuss OpraHMYECKUX COCTUHEHHH OTIENbHBIX KIaccoB (Ha mpuMepe

AIbJETUAOB, KpaxMmalla, YKCYCHOH KHCIIOTHI, O€JKOB M T.N.) C HCIIOJIb30BAaHHUEM HX
(U3UKO-XMMUYECKHX CBOIMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiuid. JleHaryparus




Oenka npu HarpeBaHud. L{BeTHbIE peakiuu 0enkoB. BOZHMKHOBEHNE aHAIUTHYECKOTO
CUTHQJIA C TOYKM 3PEHUsS XUMHUYECKHUX IPOLECCOB NPU IPOTEKAaHUU KAYECTBEHHOMN
peakuuu, TO3BOJSIOLEH UACHTU(DUUIMPOBATH  MPEIJIOKEHHbIE  OpPraHUYEeCcKUe
BELIECTBA

IIpakTnyeckune 3aHATHS:

1 | KonrpoabHas padora 3 CTpyKTypa U CBOICTBA OPraHUYECKUX BELIECTB
Pa3nes 5. Kunernueckne ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui OK 01
OK 02
K 1.1
K 1.5
IIK 3.5
Tema 5.1 OcHOBHOe coep:KaHue OK 01
Ckopoctb xuMudeckux | Teopermueckoe o0yueHue OK 02
peaKiuu. 1 | CKopoCTh peakimuu, €€ 3aBUCHMOCTh OT Pa3sIH4HbIX  (DAKTOPOB:  HPHUPOIBI IK 1.1
XHUMHYECKOE pearupymoIux BeUleCTB, KOHLECHTPALMM PEarupylolIuX BEIECTB, TEMIEPAaTypbl U K 1.5
paBHOBeCHE IUIOIIAAM  PEaKIMOHHOH moBepXHOCTHU. TernnoBbieapPEeKTsl XUMHYECKUX pPEaKIuH. IIK 3.5
DK30-M 3HAOTEpMUYEcKue, peakiui. OOpaTUMOCTh peakuil. XMMHUECKOe paBHOBECHE
U €r0 CMEIICHHE TMOJI JCHCTBUEM PA3IMUHBIX (PaKTOPOB (KOHIIEHTPALIMS PEareHTOB MU
IPOAYKTOB PEaKLUy, AAaBICHHUE, TeMIepaTypa) Uil CO3JaHMs ONTHUMAIbHBIX YCIOBUH
IIpOTEeKaHus Xxumudeckux npoueccos. [Ipunnun Jle IlaTense.
2 | OOpaTtuMoCTh peakiii. XMMHUYECKOe PAaBHOBECHE U €r0 CMEILECHHE MO IeHCTBHEM

pa3nuYHbBIX (PAKTOPOB (KOHLIEHTPAIUS PEareHTOB WK MPOyKTOB PEaKLIMH, JaBJICHUE,
TEeMIIepaTypa) JUisl CO3/1aHMsI ONITUMAJIBHBIX YCJIOBUHN MPOTEKAHUS XUMHUYECKUX
npoueccoB. [Ipunnun Jle HlaTense.

IIpakTnyeckue 3aHATHS:

1

Pemienue MMPaKTUKO-OPUCHTUPOBAHHBIX 3aJlaHUil Ha aHajIu3 (l)aKTOpOB, BIUAOIIMUX Ha
HU3MCHCHHUEC CKOPOCTH XHUMHUYCCKOU p€akuuu, B T.4. C MO3UITAN  DKOJIOTHYSCKH
uenecoo6pa3H0r0 INOBCACHUA B 6LITy )4 pr,ﬂOBOﬁ ACATCIIBHOCTH B ICJIAX COXPAHCHUA




CBOET0 3/I0POBbSI U OKPYIKAOLIEH PUPOIHON CPEIBL.

Pemienne nmpakTMKO-OpUEHTUPOBAHHBIX 3alaHUN HAa MPUMEHEHUE npuHIumna Jle-
[[Tarenbe 1u1st HAXOXKACHUS HATIPABJICHHS CMEIICHUS PABHOBECUSI XUMUYECKOMN
peakiuu 1 aHaiau3 GakTopoB, BIMSIONIMX Ha CMEIIEHHEe XUMHUYECKOTO PAaBHOBECHS.

OK 01
OK 02
OK 04
Pasnen 6. PacTBopsl OK 07
IK 1.1
IIK 1.5
IIK 3.5
Tema 6.1. OcHoBHOe cogepkaHue OK 01
ITonsTHE O pacTBOpax Teopernueckoe o0y4enne OK 02
1 | PactBopenue kak ¢usznko-xuMmuyeckuit nporecc. PactBoprl. CriocoObl MPUTOTOBIIEHUS OK 07
pactBopoB. PacTBOpuMOcTb. MaccoBast 10ds pacTBOPEHHOro BemecTBa. CMBICH IIK 1.1
MoKa3aTessl MpeAeNbHO JOIMYCTUMONW KOHUEHTPALMU M €r0 HCIOJIb30BAHHE B OIICHKE K 1.5
HKOJIOTHUECKOM Ge3omacHocTH. [IpaBuiia 3K0JI0rHYecKH 11e7Ieco000pa3HOro MoBeICHUS B K 3.5

ObITYy U TPYIOBOM JESATENIbHOCTH B IENAX COXPaHEHUS CBOETro 370pOBbS U

OKpYXarollel MpUPOJHON Cpeipbl; OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI

OTIpE/ICNIEHHBIX BEIIECTB.
IIpakTnyeckue 3aHATHS:

Tema 6.2. OcHoBHOe cogep:kanue OK 01
Hccnenosanue cBoiicts | Teopernueckoe odyyeHue OK 04
pacTBOpOB JlabopaTopHasi padora NK 1.1
1 | JlabopatopHas paborta «lIpuroroBnenue pactBopoB» IIpuroroBieHue pacTBOpoB LK 1.5
3aJaHHOM  (MaccoBoM, %) KOHLEHTpauuu (C  MPaKTHUKO-OPHUEHTUPOBAHHBIMU IIK 3.5

BONPOCaMH) M OMpeAeNieHue Cpenbl BOAHBIX pacTBOpoB. Pemienue 3amau  Ha
MPUTOTOBJIEHUE PACTBOPOB




IIpuxnagnoi moayas. Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOI /1eSITeIbHOCTH Ye10BeKa 4 OK 01
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKAHUE OK 02
OK 04
OK 07
IIK 1.1
IIK 1.5
IIK 3.5
Tema7.1 IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPIKaAHUE 6 OK 01
Xumus B ObITY U Teopernueckoe o0yueHue 2 OK 02
IPOM3BOICTBEHHOM 1 | HoBeilue JOCTHXKEHUS] XUMHUUECKOW HAayKU U XMMHUYECKON TexHOonoruu. Poinb xumun 2 OK 04
ACATCIIBHOCTH YCIOBCKA B 00€CreueHUH SKOJOTMYECKON, YHEPreTHUEeCKO 1 MUILEBOW 0€30MacHOCTH, Pa3BUTUU OK 07
MeauuuHbl. [IpaBuia moucka M aHalinM3a XUMHUYECKOH HMH(pOpMAIMM U3 Pa3TUYHBIX HK 1.1
HCTOYHHMKOB (HayuyHas M ydeOHO-HAayuHas JUTepaTypa, CpeACcTBA MAacCOBOIL LK 1.5
uHdopmanuu, ceth UHTEpHET) 1K 3.5
IIpakTnyeckune 3aHATHS: 4
1 | Ilouck m aHanu3 KEWCOB O NPUMEHEHMM XHMUYECKUX BEIIECTB M TEXHOJIOTMH C 4
yueTtoM Oynymieil mpodeccuoHanbHON JesTenbHoCTH. llpeacraBieHue pe3ynbTaToB
pelieHus KelcoB B (hopMe MUHHU-IOKJIAJia ¢ IPe3eHTaIueH.
IIpomexyTouHas aTTecTanus N0 TUCHUILINHE (3a4eT)
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 U MIPUPOJIa XUMUYECKOU CBSZWY.

2. 3a1a4n Ha COCTABJICHUES XUMUYCCKUX
(hopMyn IBYXaTOMHBIX COETIUHEHUH (OKCHUIIOB,
CyIb(UIO0B, THAPUIOB U T.I1.).

3. 3amaHus Ha MCIOJb30BAaHHE XHMMHYCCKOM
CUMBOJMKH W Ha3BaHWl COEAWHECHWH II0
HOMEHKJIaType  MEXAYHapOJHOIO0  COr3a
TEOPETHUYECKOW W IPUKIATHOM XUMHU U
TPUBHAIBHBIX Ha3BaHWM JUIsi COCTaBJICHUSA
XUMHYECKHUX dopmyi JIBYXaTOMHBIX
COEIMHEHUI (okcuaoB, Cynb(huI0B,
TUAPUIIOB U T.M.) U JPYTUX HEOPTaHUYECKHUX
COEIUHEHMH OT/ICILHBIX KJIACCOB

OK 01
OK 02

1.2 Ileproanueckuii 3aKOH
u tabmuma J[. 1.
Menneneena

1. Tect «MeTamnueckne / HEMETATTUYECKHE
CBOIiCTBa, AMEKTPOOTPHUIATENLHOCTD u
CPOJCTBO K AJIEKTPOHY XHUMHYECKHUX
3JIEMEHTOB B COOTBETCTBHUE C MX JICKTPOHHBIM
CTPOCHHUEM H TIOJIO)KCHHEM B TEPUOJIMYECKOM
CHCTEeME  XUMHYeCKHX osimemeHTtoB  J[.H.
MeHnpaeneeBay.
2. llpakTuueckue 3alaHus Ha YCTaHOBIICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX
9JIEMEHTOB W TIEPUOJUYECKHM H3MCHCHHEM
CBOMCTB XHUMHYECKHX DJIEMEHTOB H HUX
COEIMHEHUII B COOTBETCTBUM C IIOJIOKEHHEM
[Iepuonnueckoii cucreme.
3.]1lpakKTUKO-OPUECHTUPOBAHHBIEC
TEOPETUUECKHUE 3a/IaHMsI HA XapaKTEePU3AIHIO
XAMHUYECKHX JJIEMEHTOB: «MeTaaandeckue /
HeMeTaJJIMYeCKHe CBOMCTBA,
AJICKTPOOTPHUIIATEIPHOCT W CPOJICTBO K
JJEKTPOHY  XUMHUYECKHX  JJIEMEHTOB B
COOTBETCTBHUE C UX JJIEKTPOHHBIM CTPOCHUEM
U TIOJIOKEHUEM B TEPUOJIUYECKON CHUCTEME
xumudeckux daemenToB .M. MengeneeBay

Pa3znen 2. XuMuueckue peakuuu

OK 01
OK 04

2.1 THOBI XUMHUYECKUX
peaxkuui

1. 3agaun Ha cocTaBiIeHUE YpaBHEHUI
peaKIuii:




— COEIMHEHMS, 3aMELIEHUs, PA3JI0KEHUS,
oOMeHa;

— OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
C UCIIOJIb30BAaHUEM METO/a SJIEKTPOHHOTO
OajaHca.

2. 3aaun Ha pacyeT MacChl BEIIECTBA WU
00BéMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Hid 00bEMY OTHOTO U3 YYaCTBYIOIIUX B
pE€aKIu BEIIECTB; PACUETHI

Macchl (00bEéMa, KOJIMYECTBA BEILECTBA)
MPOJIYKTOB PEAKIUU, €CIIM OJHO U3 BEIIECTB
HMEET IPUMECH

2.20eKTpOauTUYECKas
JUCCOLMAIUS 1 MIOHHBIN
oOMeH

1. 3amanus Ha COCTaBJICHUE MOJIEKYJIIPHBIX U
HMOHHBIX PEAKLUH C y4aCTHUEM KHUCIIOT,
OCHOBAHHH M COJIEH, YCTAaHOBJIEHNE U3MEHEHUS
KHUCJIOTHOCTH CPCAbI

2. JlabopatopHas pabota "TuIbl XUMHYECKHUX
peakmuii”

Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHMYeCKHUX BellleCTB

OK 01
K 1.1
K 1.5
IIK 3.5

3. 1Knaccuduxarnms,
HOMEHKJIaTypa U CTPOEHHE
HCOPraHNYCCKUX BCIICCTB

1. Tect «Homenknarypa u  Ha3BaHHE
HEOPraHMYECKUX BEIIECTB HCXOAs U3 HX
XUMHAYECKOH (OPMYyNBI WM  COCTaBJICHUE
XMUMHUYECKOH (HOpMyYJIbI MCXOAsl M3 Ha3BaHUS
BEILIECTBA 1o MEXIYHAPOAHOU U
TPUBHUAIBHOM HOMEHKJIATYPE».

2. 3ajaun Ha pacyeT MaccoBOM A0JU (Macchl)
XMMHUYECKOTO  3JIeMeHTa  (COEAUHEHUs) B
MOJIEKYJIie (CMECH).

3. IIpakTHyeckue 3a1aHus N0 Kiaccudukanuy,
HOMEHKJIATYpEe M XUMHYECKHUM (opMynam
HEOPraHUYeCcKuX BEIIIECTB pa3INYHbIX
KJIaCCOB.

4. TlpakTuyeckue 3aJaHMs Ha OIpEICIICHHE
XMMHUYECKOM  aKTMBHOCTM  BEILIECTB B
3aBHCUMOCTH BHJIa XUMUYECKOH CBSI3U U TUIA
KPUCTALIMYECKON PEIICTKU

OK 01
OK 02
K 1.1
K 1.5
[IK 3.5

3.2DU3NKO-XUMUYECKHE
CBOMCTBA HEOPTraHUYECKHUX
BEIIECTB

1. Tect «OCOOEHHOCTH XMMHUYECKHX CBOWMCTB
OKCHJIOB, KHCJIOT, OCHOBaHUWH, aM(OTepHBIX
TUAPOKCHJIOB U COJICH.

2. 3ajaHus Ha COCTaBJIIEHHWE YpaBHEHUI
XUMUYECKUX PEaKIUi ¢ ydacTHeM MPOCTHIX U
CJIO’KHBIX HEOPraHWYECKUX BEIIECTB: OKCHJIOB
METaJUIOB, HEMETauIoB W  aMpOTEPHBIX
DJICMCHTOB; HEOPTraHUYECKUX KHUCJIIOT,
OCHOBaHMN ® aM(OTEpPHBIX THUIPOKCHUIOB,
HEOPraHUYECKHUX COJICH, XapaKTepU3YIOIIHNX UX
CBOMCTBA U CITOCOOBI TIOJTyYCHHSI.
3.1lpakTUKO-OPUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJlaHusg Ha CBOWCTBA W
IOJIYYCHUE HEOPraHNYECKUX BEIICCTB

OK 01

3.3UnenTudukanus

1. HpaKTI/IKO—OpI/IeHTI/IPOBaHHLIC 3aJaHus I10




OK 02
OK 04

HCOPraHNYCCKUX BCIICCTB

COCTaBIICHUIO  XHMHUYECKHUX  pEakiuil ¢
y4acTUEM HEOPraHUYECKUX BEIIECTB,
WCTIOJIb3YEMBIX IS UX UACHTH(PUKAIUY.
2.JIaboparopHast pabora: “UnenTuduxarus
HEOPraHWYCCKHUX BEIIECCTB”

Pa3nea 4. CTpoeHue H CBOICTBA OPraHu4YeCKHX BellleCTB

OK 01
K 1.1
K 1.5
IIK 3.5

4.1 Knaccuduxanms,
CTPOEHHE ¥ HOMEHKJIATypa
OpPTaHUYECKUX BEIICCTB

1. 3agaHuss Ha COCTaBJIEHHME Ha3BaHWM
OpPraHMYECKHUX COCIMHEHUN IO TPHUBHAIBHOU
WIM  MEXIYHAPOAHOM  CHCTEMAaTH4ECKOMN

HOMEHKJIAaType.
2. 3amaHud Ha COCTAaBJIEHHUE IIOJHBIX U
COKPAIICHHBIX CTPYKTYPHBIX dhopmyn

OpPraHUYECKUX BELIECTB OT/ACIbHBIX KIaCCOB.
3. 3amauM Ha ONpeACICHUE NpocTerIen
(hOpMyJIBI OPTaHUYECKON MOJICKYIIbI, UCXOIS
13 3JIEMEHTHOTO cocTana (B %)

OK 01
OK 02
OK 04
IK 1.1
IIK' 1.5
[IK 3.5

4.2CBolicTBa OPraHUYECKUX
COeTUHEHUN

1. 3amaHuss Ha COCTaBJIEHHUE YpaBHEHMM
XUMHUYECKHX peakuuii C ydJacTuem
OpraHN4Y€CKUX BCHICCTB Ha OCHOBAHWU HX
COCTaBa M CTPOCHHS.

2. 3ajaHus Ha COCTaBJIIEHHE YpaBHEHUI
XMMHUYECKUX  PEAKIHi, WLIFOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C YU4€TOM MCXAaHHU3MOB
MPOTEKaHHs JTaHHBIX PEAaKLUi M TeHEeTHYeCKON
CBA3HU OpTraHU4YCCKUX BCUICCTB Pa3HbIX
KJIaCCOB.

3. PacueTrHble 3a7jauu IO ypaBHEHHSIM PEaKIHiA
C y4acTHEM OPTaHMYECKHX BEIIECTB.

4. JlabopatopHas pabora “TIpeBparmenus
OpPraHMYECKUX BEIIECTB PU HarpeBaHuu"
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4.3 Unentudukanus
OpPTaHUYECKUX BEUIECTB, UX
3HaYEHHE ¥ IPUMECHEHHE B
OBITOBOM 1
IPOU3BOICTBEHHON
NesITeIbHOCTH YeJIOBEKa

1.IIpakTHKO-OpUCHTHPOBAHHBIC 3aJaHHS 10
COCTaBIICHUIO  XHMHUYECKUX  peakiuil ¢
ydacTHEM OpPraHWYECKHUX BEMIeCTB, B T.4.
UCTIONB3YEMBIX I WX HJISHTUDUKALUU B
OBITY U IPOMBINIIJICHHOCTH.

2.JIaboparopnas pabora: “HneHTuduxarus
OPTraHWYECKUX  COCJMHECHUH  OTACIBHBIX
KJIacCOB”

Pasnen 5. KunHernyeckne M TepMOAUHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XMMHYECKHX peaKuui

OK 01 5.1CkopOoCTh XUMHUYECKUX [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 peakiuii. XuMudecKkoe 3a/laHusl Ha aHajau3 (aKkTOPOB, BIUSIOIINX Ha
MK 1.1 paBHOBECHE M3MEHEHHE CKOPOCTH XMMMYECKON pEeaKIHH.
K 1.5 [IpakTUKO-OPHUEHTUPOBAHHBIE 3aJaHUsl  Ha
npumeHenne npuHuuna Jle-Illatense nus
IIK 3.5 HaXO0XICHUS HaIpaBJICHUS CMEILEHUs
paBHOBECHS] XMMUYECKOW peakluu U aHallu3
(GakTOopoB,  BIMAIOIMX HAa  CMEIEHHE
XMMHUYECKOTI0 PaBHOBECHUSI
Pa3znen 6. PacTtBopbl
OK 01 6.11lonsTe 0 pacTBOpax 1. 3aaun Ha NPUTOTOBIICHHE PACTBOPOB.

OK 02

2. IlpakTUKO-OpUEHTHPOBAHHBIE DPACUETHBIE




K 1.1

3agaHusd Ha AUCTICPCHBIC CHUCTCMBEI,

K 1.5 HCIIOJIb3yEMBbIE B ObITOBOM U
MK 3.5 IIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
OK 01 6.2UccnenoBanue cBoiictB | JlabopaTopnast pabota
OK 04 PacTBOPOB “[IpuroroBieHue pacTBOpoB”
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Pa3znen 7. Xumusi B ObITY U POU3BOJACTBEHHOI /IEATEIbHOCTH YeJOBEKA
OK 01 7.1 Xumus B ObITYy U l.ITouck m aHanu3 KeHCOB O MNPUMEHEHUH
OK 02 MIPOU3BOJACTBEHHOMN XUMHUYECKUX BEIIECTB M TEXHOJOTMHA C
OK 04 JESTEIbHOCTH YEJIOBEKA y4eTOM Oynay1ei npodeccruoHaIbHON
OK 07 2.1lpencraBieHue  pe3ysnbTaTOB  pELICHUS
K 1.1 KeiicoB B (GopmMe  MHUHHU-AOKIAAa C
K 1.5 Mpe3eHTalKen AeITeTbHOCTH

[IK 3.5




