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1. IACIIOPT PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

1.1. O6sacTh NpUMeEHEHHs NPOrPAMMBI

Pabouass mporpamma 00mIe00pa30BATENBHON MUCHHUIUIMHBI «XUMHS» SIBISETCS YacThIO
IIPOrPaMMBbI [IOArOTOBKU CHELIMAIUCTOB CpPEIHEr0  3BEHA/NPOTPaMMBEI [IOArOTOBKU
KBaJTM(HUIIMPOBAHHBIX PAaOOUUX U CITyXAIIUX) MO crenuanbHoCTh 49.02.01 dusnueckas KyabTypa.

[Iporpamma 006meoOpa3oBaTENbHON AUCHUILINHBI «XUMHUS» MOXET OBITh HCIOJb30BaHA B
npodecCHOHATIBHBIX ~ 00pa30BaTENIbHBIX  OPraHM3ALUAX, pEAIN3YIONHMX  00pa30BaTeNbHYIO
IporpamMMmy CpefHero oOmero oOpa3oBaHUs B IpeJelaX OCBOCHUS IPOrpamMM IMOATOTOBKU
KBJIN(DULIMPOBAHHBIX pab0OUMX, CIYXKAIIUX U CIIELIUATUCTOB CPEIHETO 3BEHA.

1.2. MecTo IMCUMILIMHBI B CTPYKType OCHOBHOIi mpodeccHOHAIbHOH 00pa3oBaTebLHOI
nporpammsl (IIIICC3/IIIIKC3):

O6meoOpa3oBarenpHas JUCHUIUIMHA «XHUMHS» H3y4aeTcs B 00IIe00pa3oBaTEILHOM IIHKJIIC
yueonoro tutana [MITCC3/TIITKC3 na 6a3e oCHOBHOTO 00IIero 00pa3oBaHus C TOJyYEHUEM CPETHETO
o01rero 00pa3oBaHUI.

O6meoOpa3oBarenpHas  IUCHUIIMHA  «XUMHUS»  SBIACTCS  00S3aTENbHOM  YacThiO
0011e00pa3oBaTeapHOrO UKIIAa OCHOBHOM 00pa3zoBaTebHON mporpamMmsl B cootBeTcTBUU ¢ PI'OC
o crnenuaabHOCTU 49.02.01 dusnyeckas KyibTypa.

1.3. Heap aucuumiaMHbl «XumMus»: GopMUpoBaHUE y CTYACHTOB MPEICTABICHUS O XUMUYIECKOH
COCTaBJIAIIOIIEH €CTECTBEHHO-HAYYHOM KapTHMHBI MHpa KaK OCHOBBI IIPUHATUS DPEIICHUH B
YKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOTO MOBEICHUS B IPUPOJHON CpeliE.

2. PE3YJIBTATBI OCBOEHUSI OBIHIEOBPA3OBATEJIBHBIX AUCHHUIIJIMH C
YUYETOM NPO®ECCHUOHAJIBHOUN HAITPABJIEHHOCTH ITPOI'PAMM CITIO
2.1. TIlnanupyemble pe3yJbTaTbl OCBOeHHsI 001e00pa3oBaTe/bHON JUCHUIUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
B pesynprare ocBoeHms onx oOydwaroutuiics aoibkeH ornanets JIP, MP, ITPB(®I'OC
COO0); OK, IIK, TTPY (®I'OC CIIO):

o1rocC Coo
Kopx pe3yabTara | HaumenoBanme pe3yjbrara

JInyHOCTHBIC PE3YJIbTAThI

JIP 01 YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUU U  JIOCTIKEHUSM
OTEUECTBEHHOW XUMUYECKOW HAYKU; XUMHUYECKH TPAMOTHOE MOBECHUE B
npodeccHoHanbHON JEeATeNbHOCTH U B OBITY MpH OOpalleHHH C
XMMHYECKMMHU BEI[ECTBAMH, MaTepHallaMy U MPOLIeCCaMHU.

JIP 02 TOTOBHOCTbH K IPOJIOJKEHHIO 00pa30BaHNUs U MOBBIIIEHUS KBaTU(PUKALUU
B M30paHHOM mNpodecCHOHANBHON NeATENTPHOCTH U OOBEKTHUBHOE
OCO3HAHHE POJIM XMMHUYECKUX KOMIIETEHLIUN B 3TOM.

JIP 03 YMCHHCEC UCITOJIb30BATh JOCTUKCHU A COBpCMeHHOﬁ XUMHUYECKOU HAayKHu U
XUMHUYECKHUX TEXHOJIOTUH JIJISI TTOBBIICHHUS COOCTBEHHOT'O
HWHTCJUICKTYAJIbHOTO Pa3BUTHUS B BBI6paHHOI7I HpO(I)CCCHOH&J'ILHOfI
ACATCIIbHOCTH.

MeTtanpeaMeTHbIE Pe3yIbTaThl
MP 01 HCIIOJIb30BAHNE PA3JIMYHBIX BHJIOB II03HABATEILHOW JEATEIBHOCTH U
OCHOBHBIX  MHTEJUIEKTYyalbHbIX  omepauuid  (IOCTAaHOBKHM  3aJlauu,




(dhopMynTupOBaHUS TUIIOTE3, aHAIKM3a M CHHTE3a, CPaBHEHHS, 0000IIeHNS,
CHCTeMAaTH3alliH, BBISIBICHUS TPUYUHHO-CIICJCTBEHHBIX CBSI3CH, IMOMCKA
aHaJIoOroB, (OPMYJIMPOBAHUS BBIBOJOB) JUIS PEIICHHS MOCTABICHHON
3a7a4d, NPUMCHEHHE OCHOBHBIX METOJIOB TI03HAaHUs (HAOJIIOJCHUS,
HAYYHOTO SKCIIEPUMEHTA) JUIS U3YyYCHUS PA3IMYHBIX CTOPOH XUMHUUECKHX
00BEKTOB ¥ TMPOILIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh
CTaJIKUBATHCS B PO eCCHOHATBHOM cdepe.

MP 02

WCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUIS TMOJYYEHUS XUMHYECKOU
uH(POpPMAIIMY, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTh JUIS JIOCTHIKCHHS
XOPOIIUX PE3yAbTATOB B MPOPECCHOHATBHOM cdepe;

[IpeameTHBIC pe3ynbTaThl 0230BOTO YPOBHS

I1P601

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MECTE€ XUMHUU B COBPEMEHHOU
Hay4dHOUW KapTUHE MHpA; MOHUMAHUE POJU XUMHH B (OPMHUPOBAHUU
Kpyrozopa u (pyHKIMOHAJILHOW TPaMOTHOCTH 4YeJOBEKa JUIsl PEIICHUS
MPAKTUYECKUX 3a]1a4;

I1P602

BJIaJICHUE OCHOBOIIOJIATAOIIUMHA XUMUYECKUMH TOHATUSAMHU, TEOPHUSIMU,
3aKOHAaMH U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJIb30BAHNE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1PG03

BJIaICHUC OCHOBHBIMU METOJAaMHU HAYYHOI'O IMO3HAHUA, UCIIOJIB3YEMBIMHA B
XUMUH. Ha6J'IIO)]eHI/IeM, OIIMCaHuEM, HU3BMCPCHHUEM, OKCIICPUMCHTOM,
yMeHue 00pabaThiBaTh, OOBSICHATh PE3YIbTaThl MPOBEICHHBIX OTBITOB U
JeNaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTh TPUMEHSATH METOIbI
MO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a71a4;

I1P604

chOpMUPOBAHHOCTh YMEHHSI JaBaThb KOJUYECTBEHHBIE OIICHKH U
MIPOU3BOJIUTH PACUYETHI IO XUMHUYECKUM (OpMyliaM U ypaBHEHUSIM;

I1P605

BJIAAACHUEC TIIpaBUJIaMHU TCXHUKHU 0e30IacHOCTH Inpu HUCIOJIb30BAHHUH
XUMHWYCCKUX BCUICCTB,

I1P606

C(l)OpMI/IpOBaHHOCTI) COOCTBEHHOMU O33N 8(6] OTHOIICHHIO K
XUMHYECKOH I/IH(bOpMaI_II/II/I, HOHy‘I&CMOﬁ N3 pa3HbIX UCTOYHHUKOB.

Hpe,[[MCTHLIe PE3YJIbTAThl HA YFJ'IY6J'ICHHOM YPOBHC

[Py 1

C(I)OpMI/IpOBaHHOCTb HpeﬂCTaBHeHI/Iﬁ (6] HeO6XOI[I/IMOCTI/I J0Ka3aTCJIbCTB
Ipu 000CHOBAHMH XUMHYECKUX YTBepH(ﬂeHHﬁ;

[1Py 2

C(I)OpMI/IpOBaHHOCTb MOHATUUHOTO alrapara 10 OCHOBHBIM pasaciiaM
KypCa XHMHHU; 3HaHUH OCHOBHBIX JJICMCHTOB, (I)OpMy.]'I U YMCHHA HUX
IMPUMCHATH; YMCHHA HAXOAUTHh HCCTAHAAPTHLIC CITOCOOBI pCUICHUA 3a1a4;

[Py 3

Cc(OPMHUPOBAHHOCTh yYMEHHUH MOJEIMpPOBaTh peajbHbIE CHUTYyallUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIH, HHTEPIPETUPOBATH IOJyYEHHBIN
pe3yabTarT;

[Py 4

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX MOHATHAX
XHUMHUYECCKOT'O aHajipza U ux CBOﬁCTBaX, BJIaJACHHUC YMCHHEM
XapaKTCPU30BaThL MOBCACHUC DJJICMCHTOB, HCIIOJIL30BAHHUC ITOJTYYCHHBIX
3HAHMH 171 ONHCAHUS U aHaIu3a PCAIbHBIX 3aBUCUMOCTE.




®oroc Ccio

Kon HaunmeHoBaHMe pe3yabTaTa

KOMIICTCHIIMHN

OO0ume KOMIIETEHIITNNA

OK 01. Bribupare cnocoObl pemieHus 3a1ad mpoecCuOHATBHON JeITeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh  COBpEMEHHBIE  CpPEICTBAa  IOWMCKA, aHaIM3a |
UHTeprnpeTanu uHGopmManuu W UHGOPMALMOHHBIE TEXHOJOTUH s
BBITIOJIHEHUS 3aj1a4 IPO(HEeCCUOHATILHOM eI TENIbHOCTH

OK 04. D@ dexkTUBHO B3aMMOICHCTBOBATh U padOTaTh B KOJJIEKTUBE U KOMaH/IE

OK 07. CopeiicTBoBaThH COXpaHEHUIO OKpYXaromieu cpenbl,
pecypcocOepexeHuto, MPUMEHITh 3HaHUS 00 W3MEHEHMM KiIuMara,
MIPUHIIUATIBI  OEPEKITMBOTO TMPOU3BOJICTBA, d(DPEKTUBHO NEHCTBOBATH B
Ype3BBIYaHBIX CUTYAIHSIX

[IpodeccrnonanbHbIE KOMITETCHITUN

IK 1.1. Onpenensarts ey U 3a/1a4i, TNIAHUPOBATh Y4eOHO-TPEHUPOBOYHBIC
3aHATHS.
[IK 1.5. AHanu3upoBaTh yUeOHO-TPEHUPOBOYHBIC 3aHATHS, TIPOLIECC U

pe3yNbTaThl PyKOBOJICTBA COPEBHOBATEIHHON NESTETLHOCTHIO

TIK 3.5. Y4acTBOBaTh B UCCIEI0BATEIHCKOM U MMPOEKTHOM ACATEILHOCTH B
obnactu 006pazoBaHusl, GU3MUECKOU KYIBTYPHI M CIIOPTa

2.2. Kouu4yecTBO 4YacoB Ha OCBOeHHe paldoyeil mporpaMmbl 001e00pa3oBaTeIbLHOI
AUCHUILINHBI:
KonunuecTBo yacoB, 0TBe/IECHHOE Ha OCBOCHUE MTPOrpaMMBbl 00111€00pa30BaTEIbHON AUCIUILTHHABI,

B TOM YHUCIIE:
MaKCUMaJIbHOUW ydeOHOW Harpy3Ku oOydJaromnierocst 72 gaca, B TOM 4HUCII€:
00s13aTeILHOM ayJUTOPHON yu4eOHOM HArpy3Kku oOydJaromierocs 72 Jaca.



3. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJbHOM

JUCHUIIINHBI

3.1 O6bem 001Ie00pa3oBaTEILHON AMCHUIINHBI M BUIbI Y4eOHOH padoThl

Bua yueOHo# paGoThl

Oovem 6 uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTUHBI 72
B T.4.

1. OcHoBHOE coep:KaHue 66
B T. 4.

TEOpETHYECKOE 00yUueHue 38
MNPaKTUYCCKHUE 3aHATUSA 20
JlaGopaTopHbIe 3aHITHS 8
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE COJlepKaHue (CoaepraHue 6
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOpPETHIECKOE 00yUeHUE 2
MPAaKTUYECCKUE 3aHATUA 4

WHIMBHIYAIbHBIN IPOEKT (Oa/nem)**

Ipome:kyTouHasi aTTecTanus (3a4eT)




3.2. TeMaTH4ecKuii IUVIaH U cojiep:kaHue 001e00pa3oBaTeIbHON THCHMIIMHBI «XUMHSI»

HanMenoBame Coaepikanue yueOHOro MaTepuajia (OCHOBHOE H npocbeccnona.nbﬂo: Obnen ®opmupyemble
OPUEHTHPOBAHHOE), JA00PATOPHbIE U MPAKTUYECKUE 3aAHATHUSA, IPUKJIATHONH MOAYJ/Ib KOMIIeTeHI[U T
pa3iesioB U TeM 4acos
(Ipu HAJIMYHUH)
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3nen 1. OcHOBBI CTPpOeHMS BellleCTBA 6 OK 01
OK 02
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
CrpoeHue aToMOB Teopernueckoe odyuenue 2
XUMHYECKUX 27IEMEHTOB | 1 | CoBpeMeHHas Mojienb cTpoeHUsl aroMa. CUMBOJUYECKUN SI3BIK XUMUU. XUMUYECKHUM 2
U [IPUPOJIa XUMHUIECKOM JJIEMEHT. OJEeKTpOHHass KoHpurypamus artoma. Kiaccudukanus XUMHUYECKUX
CBsI3HU 3JIEMEHTOB (S-, P-, d-aeMenTsl). BaneHTHbIE 21eKTPOHBI. BaqeHTHOCT. DIeKTPOHHAS
MIPUPOJIa XUMHUYECKON CBSA3U. DIJIEKTPOOTPULIATEIBHOCTh. BUABI XMMHUYECKOW CBS3H
(KoBasieHTHAas1, HOHHAs, METAJUIMUECKasi, BOJOPOIHAS) U CIOCOOBI ee 00pa3oBaHuUs
IIpakTHYecKkue 3aHATHS: 2
1 | Pemenue nmpakTUYECKUX 3aJJaHUH IO KIacCHU(PUKAIIUN, HOMEHKIIATYpPEe M XUMHUECKIM 2
(hopmynaM HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIaCCOB.
Tema 1.2. OcHOBHOE co/lep:KaHue 2 OK 01
[eproanueckuii 3ak0H | TeopeTnueckoe oGyueHne 2 OK 02
u Tabmuna J.U. 1 | Ilepuonnueckas cucreMa XUMHAYECKHAX SJIEMEHTOB J.. Meunneneena. 2
Menneneena 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
IOPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBHUHM C TMOJOXEHHEM XUMHUYECKOTO
anemenTa B [lepuoanueckoit cucreme.
IlpakTH4eckue 3aHATHA:
Pa3nen 2. XuMuyeckue peakmuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOe conepxaHue 6 OK 01
THUIBl XUMHYECKUX Teopernyeckoe o0yuenne 4




peakuui

Knaccugukanus v THIIBI XUMUYECKUX PEAKIUN C y9aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHne ypaBHEHUH peakiuil COeNMHEeHNs, pa3IoKEHHUs, 3aMeLeHHs, OOMeHa, B
T.4. peaKl1il TOPEHMS, OKUCIICHUS-BOCCTAHOBIICHHUS.

VYpaBHeHUs] OKHUCIEHUA-BOCCTaHOBIEeHUs. CreneHb okxucieHud. OKUCIUTENb U

BoccTaHoBUTENb. COCTaBlIEHHME M YPaBHUBAHHE OKHCIMTEIIBHO-BOCCTAHOBUTEIHHBIX
peakuuii MEeTOJOM AJIEKTPOHHOro OaynaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy B TMPUPOJE, TMPOU3BOJCTBEHHBIX TIPOLIECCAX U IKUZHEACSITECIBHOCTH
OpraHU3MOB

KomnnuecrBennnsle oTHOIIEHUS B XumMuu. OCHOBHBIE KOJIWYECTBEHHBIE 3aKOHBI B
XHMMHUU MW PaCUCThl IO YPAaBHCHUAM XUMHUUYCCKUX peaKHHfI. Monrs kak CAUHHUIa
KoJM4ecTBa BemiecTBa. MomsipHas Macca. 3aKOHBI COXPAaHEHUS MacChl M SHEPTHUH.
3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTENbHAS NIOTHOCTD Ta30B.

IIpakTHYecKkue 3aHATHS:

1

PacdeTsl 10 ypaBHEHHMSIM XMMHUYECKHX PEAKIMH C HCIOJIH30BAHUEM MAacChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIIECTBA.

Tema 2.2.
DJIEKTPOJIUTHYECKAS
JMICCOLIMAIUS M1 HIOHHBIN
oOMeH

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

1

Teopml 3JI€KTpOJIHTH‘ICCKOI>'I Jucconnalnmnu. Howngr. BHCKTpOJ'H/ITBI, HCOJICKTPOJINTLI.
PeaKHI/II/I HOHHOTO oOMeHa. CocTaBieHUE peaKuHﬁ HOHHOIO oOMeHa IIyTeEM
COCTaBJICHUA HX ITOJIHBIX M COKpPAIICHHBIX MOHHBIX ypaBHeHHfI. KucnoTHO-0CHOBHBIE
pE€aKuuu. 3a,Z[aHI/IH Ha COCTaBJICHHUC MOHHBIX peaKHI/Iﬁ

IlpakTH4eckue 3aHATHA:

1

KounrtpoJabsHnas padora 1 CrpoeHue BeliecTBa 1 XMMUUYECKHE PEAKIINU

OK 01
OK 04

Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHNYEeCKHUX BelIeCTB

16

OK 01
OK 02




OK 04

K 1.1
IIK 1.5
IIK 3.5
Tema 3.1. OcHoBHOE coep:kaHue OK 01
Knaccnduxanms, Teoperudeckoe o0yueHue OK 02
HOMCHKJIaTypa 1 1 | Tpexmer Heopranuueckoit xummuu. Kiaccubpukaims HEOPraHUYECKUX BEIICCTB. IK 1.1
CTPOCHHUE ITpocteie U cioxHbIe BemecTBa. OCHOBHBIC KIACChI CIIOXHBIX BEIIECTB (OKCHIBI, IK 1.5
HCOPraHM49CCKuX TUAPOKCUABI, KUCIOTHI, COJIM). B3auMOCBS3b HEOPraHUYECKUX BEIIECTB. ArperarHbie IIK 3.5
BCIICCTB cocTostHMST  BemiecTBa. Kpucrammuyeckue W aMopdHBIE  BEHIECTBA.  [HUIIBI
KPUCTAIJIMYECKUX PELIETOK (aToMHas, MOJEKyJspHas, HOHHas, MeTaJIMyecKas).
3aBUCHMOCTh (PU3UYECKUX CBOWCTB BEMIECTBA OT THIMA KPUCTALTUYECKON PEIICTKH.
3aBUCHUMOCTh XMMHMUYECKON aKTUBHOCTH BELIECTB OT BHUJA XMUMHUYECKOM CBSI3U U THUIIA
KpUCTAJIIMYECKON pemeTku. [IpuurHbsl MHOr00Opasust BelecTB
IIpakTHYecKkue 3aHATHSA:
1 | Pemiennue mpakTUyecKuX 3afJaHUi MO Kilaccu(UKAlMKU, HOMEHKIATYpe U XUMHUYECKUM
(dhopMynaM HEOpPraHWYEeCKHX BEIIECTB Pa3IMYHBIX KIacCOB(yrapHbIN ras, yrieKUCIbIi
ra3, aMMHUak, TraileHas H3BeCTb, HEralieHasi H3BeCTb, NMUThEBAas COAA WU JPYTHUX):
Ha3blBaTh U COCTAaBJIATh  (QOPMYNIBI  XMMHUYECKHMX  BEIIECTB,  OMNPEIENAThH
NPUHAAJIEKHOCTh K KJIACCY.
Tema 3.2. OcHOBHOE cojlep:KaHue OK 01
®usuko-xumuueckue | TeopeTHyeckoe oGydeHne OK 02
CBOMCTBA 1 | Meramisl. O0uMe GpuU3NUECKUe U XUMUYECKHE CBOMCTBA MeTa/LioB. CriocoObt IK 1.1
HEOPraHU4ECKUX NOJIy4eHHs. 3HAUCHHUE METAJJIIOB U HEMETAIIJIOB B IPUPOJIE U KU3HEACITEIIBHOCTU IIK 1.5
BCIICCTB 4yeloBeKa U opranu3mMoB. Koppo3ust MeTaioB: BUIbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI IIK 3.5
METaJIOB OT KOPPO3HUHU
2 | Hemeramnbl. O6mue Gpusnueckue 1 XkMUYECKUE CBOMCTBA HEMETAJIOB. THUIIMYHbIE

coiictBa HeMeTayu1oB [V— VII rpynmn. Knaccuduxaryst 1 HOMEHKIaTypa coelMHeHUH




HemeTauioB. KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B MPHPOJIE

3 | XuMHUeCcKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB (OKCUIIOB,
TUAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COETMHEHUH, BBICIIUX OKCUIOB U I'MIPOKCHJIOB

HpaRTuquRne 3aHATHUA:

1 | CocraBneHne ypaBHEHUH XMMHUYECKHUX DPEAKIMH C ydaCTHEM MPOCTBIX M CIIOKHBIX 2
HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJJIOB
n aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUH U aM(pOTEpPHBIX
TUIPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOLINX UX CBOICTBA.
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA CBOMCTBA, COCTAB,
MoJlyueHue M 0e30IMacHOE HCIIOJIb30BAHNME BAKHEHIIMX HEOPraHWYECKUX BELIECTB B
OBITY U IPAKTHUYECKOM AEATEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOE coep:KaHue 4 OK 01
Wnentuduxarnus Teopernyeckoe o0yueHue - OK 02
HEOPraHUYECKUX JlabopaTopHble 3aHATUSA 2 OK 04
BEIIECTB 1 | Jlaboparopnas pabota «neHTudukaims HeopraHn4eckux BEeIeCTB» 2
Pemrenne skcnepuMEHTaIbHBIX 3a4ad MO XWMHYECKMM CBOWCTBAM METAUIOB M
HEMETAJIJIOB, IO PACIIO3HABAHUIO U MOJTYYEHHUIO COEUHEHUN METAJUIOB M HEMETAJIOB.
Unentuduxamss HEOPraHWYECKUX BELIECTB C HCIOJb30BAaHMEM HUX (PHU3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu
Ha cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
IIpakTHyecKue 3aHATHA: 2
1 | KonTpoasHas padora 2 CBoiicTBa HEOpPraHUYECKUX BELIECTB 2
24 OK 01
OK 02
Pa3znen 4. CTpoeHne U CBOiCTBA OPraHNYeCKUX BelleCTB OK 04
K 1.1
K 1.5

IIK 3.5




Tema 4.1.
Knaccuduxkarus,
CTPOCHHUE U
HOMEHKJIATypa
OpraHUYeCKUX BEIIECTB

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

1

[TosiBneHre 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer oprannyeckoi
XUMHH. MeCTO ¥ 3HaUeHUE OPraHN4YeCKOM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KAK HNOPAAOK COCAWHCHHA ATOMOB B MOJICKYJIC COINIACHO HX
BaJICHTHOCTU. OCHOBHEIE IIOJIOXKCHUS TCOpPHUU XUMHUYCCKOI'0 CTPOCHUSA OPraHUYCCKUX

coenquHenuit A.M. bByrtnepoBa. VYriiepoaHbId CKEIET OpPraHUYECKON MOJICKYIIHI.

3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHMsI MoJjekyid. M3omepus u

H30MEPBI.

HpaKTuquKue 3aHATUA:

1

HOMCHKJ'IaTypa OpPTraHNYCCKUX COC}II/IHCHI/Iﬁ OTACJIIbHBIX KJIACCOB (HaCI)IHICHHI:Ie,
HCHACBIIICHHBIC W apOMAaTHUYCCKUC YIJICBOJAOPOALI, CIIMPTEHI, q)eHOJ'IBI, aJIbJICTU/IbI,
KETOHBI, Kap6OHOBI)Ie KHUCJIOTBI U }Ip) CocraBiieHHEe IIOJHBIX H COKpallCHHBIX
CTPYKTYPHBIX (POPMYJT OPraHWYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, MCIOIB3YS UX
Ha3BaHMS 10 CHCTEMATHYEeCKOH W TPHUBHAILHOW HOMEHKJIATYpe (ITHIICH, aIleTHIICH,
runepud, (eHon, dQopMampiaerua, YKCyCHas —KHUCIOTa, TaUIUH). Pacdersr

npocTeiiiei GopMyIbl OPraHMueCKONW MOJIEKYIIBI, UCXOI U3 AIEMEHTHOTO COCTaBa (B
%)

OK 01
IIK 1.1
IIK 1.5
IIK 3.5

Tema 4.2.
CsolicTBa
OpraHUYECKUX
COEIUHEHUN

OcHOBHOE co/lep:KaHue

12

Teopernueckoe o0yueHue

1

[IpenenbHble yriaeBoAOpo sl (AJIKaHbl U LUKIOANKaHbI ). ['opeHue MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHHKOB TeIlJIa B IMPOMBILUIEHHOCTH M ObITy. CBONCTBA MPUPOIAHBIX
yIIEBOJIOPOOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHUE AKAHOB.

Here,Z[eJ'ILHLIe (aJ'IKeHH, AJIKMHbBI U aJ'IKa,I[I/IeHBI) U apOMaTUYCCKUC YIIJICBOAOPOBI.
FOpCHI/Ie AlICTHJICHA KaK MCTOYHHK BBICOKOTEMIICPATYPHOTO IIJIAaMCHHU JId CBAPKHU U
PE3KHU MCTAJLJIOB.

KI/Icnoponcoz[epxcamHe COCONHCHUA (CHI/IpTLI 151 (l)eHOJ'H:I, Kap6OHOBLIe KHUCJIIOTBI H
B(I)I/IpLI, AIBACTUABI W KCTOHBI, JKHUPHI, yTJ'IeBO,[[LI). HpaKTI/I‘-ICCKOC MMPUMCHCHUC
OTUJICHTJIMKOJIA, TTIMICPUHA, (beHona. HpI/IMeHeHI/Ie (bopMaan[eer[a, ancrajapacruaa,

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




YKCYCHOH KHCIOTBL. Mpblda Kak COJHM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MBbLJA.

AzoTconepxalue COEJIMHEHUS (amMHHBI U AMUHOKHCIIOTBI, 0enKm).
BBICOKOMOTIEKYIIIpHBIE COCTUHEHUsT (CHHTETHYECKHE W OWOJIOTHYECKU-aKTHBHEIC).
Monomep, mnonaumep, CTPYKTypHOe 3BeHO. llonmmepuzanus STHIIEHAa KaK OCHOBHOE
HalpaBJIEHUE €ro UCHOJb30BaHusA. ['eHeTnueckas CBsI3b MEXIy KJIaccamu
OPraHNYeCKUX COCTUHECHUM.

JlabopaTopHas pa6ora 2
1 | Jlaboparopnas pabota «[losyueHue 3TuIeHa U U3y4YE€HUE €r0 CBOMCTB» 2
IpakTHYeCKHE 3aHATHS: 2
1 | CocraBlicHHE CXEM PEaKIUii XapaKTEPU3YIONIMX XUMHIECKHUE CBOMNCTBA OPraHUYECKUX 2
COETMHEHUH, CIIOCOOBI UX MOTyICHUS.
Tema 4.3. OcHOBHOE coiep:KaHue 8 OK 01
Wnentuduxarnus Teopernueckoe o0yueHue 4 OK 02
OPraHMYeCKHX BEMECTB, | 1 | Bumoopramudeckue coeauHeHHs. lIpuMeHeHMe W OHOJIOTHYECKAs POJb YIJIEBOJOB. 4 OK 04
UX 3HAYEHHE U OKHCJIEHHE YIJIEBOJOB — MWCTOYHUK OSHEPIMH JKUBBIX opraHumsmoB. OOmacTu IK 1.1
HNPHMEHEHUE B OBITOBOM NPUMEHEHUST  AMHHOKHUCIIOT. IIpeBpamieHus O€NKOB WM B OpraHU3Me. IK 1.5
¥ [IPOM3BOJICTBCHHON Bruonornueckne ¢GyHkuun OenkoB. bBuonormyeckwe QyHKIMH KHpOB. Poib IIK 3.5
JEATENBHOCTH YeIOBEKa OpraHMYecKO XMMHUM B PEIICHUH TIPOOJIEM TTUIIEBON GE30MAaCHOCTH
2 | Poab opraHnMyeckod XMMHUM B PELICHHU TPOOIIEM SHEPreTHYECKOH 0Ee30MacHOCTH, B
Pa3sBUTUM MEIWLMHBI, CO3JAHUHM HOBBIX MATEpHAOB, HOBBIX MCTOYHHUKOB DHEPIUH
(anbTepHATHBHBIE WCTOYHMKA OHepruu). ONacHOCTh BO3JAEHCTBHS HA IKMBBIE
OpraHM3Mbl OPraHMYECKMX BEINECTB OTAEIBHBIX KJIAacCOB (YIJIEBOIOPOJbI, CIUPTHI,
(eHOIIBI, XJIIOPOPraHUYECKUE MPOU3BOIHBIE, ATBIAETUABI U JP.), CMBICI MOKa3aTels
IPEENLHO JOIYCTUMOM KOHIIEHTPALUK
JlaGoparopHnasi padora
1 | JTaGoparopuas pabora: “HueHTH(HUKAIMA OPraHUYECKUX COECIMHEHHH OTIENbHBIX 2

KJIacCOB”
WNnentudukaus opraHMYeCKUX COEIUHEHUH OTIAENBHBIX KIAcCOoB (HAa mMpuMepe




QJIBJICTU/IOB, Kpaxmala, YKCYCHOHM KHCIIOTBI, O€JKOB M T.N.) C HCIOJIb30BAHHEM HX
(U3NKO-XUMHYECKUX CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiuid. Jlenarypanus
Oenka npu HarpeBaHuM. L{BeTHbIe peakiy OenKoB. BO3HUKHOBEHHE aHATUTUYECKOTO
CUTHQJIA C TOYKHM 3PEHHsI XMMHUYECKHUX IPOLECCOB IPH IPOTEKAaHUU KAa4eCTBEHHOMN
peakuuy, IMO3BOJIAIOIIEH  HIACHTUQUUUPOBATH  IPEUIOKEHHBIE  OpraHUYECcKue
BELICCTBA

HpaRTuquRne 3aHATHUA:

1 | Kourpoabnas padora 3 CTpyKTypa U CBOWCTBAa OpraHMYECKUX BEIIECTB
Paznen 5. Kunernueckue u TepMoAMHAMUYeCKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKkIuii OK 01
OK 02
IK 1.1
K 1.5
IIK 3.5
Tema 5.1 OcHOBHOeE coep:KaHue OK 01
CkopocTs xumMuueckux | TeopeTnueckoe odydeHme OK 02
peaKuii. 1 | CKOpOCTh pEaKkilH, €€ 3aBHCHMOCTh OT pa3IMYHBIX (PaKTOPOB:  MPUPOJIBI IK 1.1
XUMHYECKOE pearupyrommux BeNMIeCTB, KOHIEHTPALMM pPEarupyrolinx BeEIIeCTB, TEMIEpaTypbl H IIK 1.5
paBHOBeCHe IUIOIAAM PEaKUUMOHHON noBepxHOCTU. TemnoBpiedddexTsl XUMHUYECKUX PpEaKLUM. IIK 3.5
DK30-U  JHAOTEPMHUYECKHE, peakinuu. OOpaTUMOCTh peaknuil. XHMHYECKOE
paBHOBECHE M €r0 CMEIICHHE IMOJ JICHCTBUEM pa3TUYHbIX (DAaKTOPOB (KOHLEHTpALUs
peareHToB WJIM TMPOJIYKTOB peaklWu, JIaBJI€HUE, TemIepaTypa) Uil CO3JaHus
ONTUMAJILHBIX YCIIOBUI MPOTEKaHUs XuMHUeckux npoueccoB. [Ipunnun Jle [llarensbe.
2 | OOpaTuMOCTh peakIuii. XUMHYECKOE PABHOBECHE U €T0 CMEIIEHUE 101 ICHCTBUEM

pa3nuuHbIX (AaKTOPOB (KOHIIEHTPAIHS PEareHTOB WM MPOIYKTOB PEAKIINH, JaBICHUE,
TeMIeparypa) Ajs CO3AaHUs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX
npoueccoB. [ Ipunmun Jle [larense.

IIpakTHYecKue 3aHATHSA:

1

Pemenne MMPAaKTUKO-OPUCHTUPOBAHHBIX 3aJlaHUM Ha aHaJIu3 Q)aKTOpOB, BIIMAOIINUX Ha




U3MEHEHHUE CKOPOCTHM XHMMHMYECKOM pEaKUuH, B T.4. C IO3ULUHA DKOJOTHYECKH
11eJIeCO00pa3HOTO MOBEACHUS B OBITY M TPYAOBOH NEATEIHLHOCTH B LIEISIX COXPAHEHUS
CBOETO 3JJ0POBbs U OKPYXKAIOILECH TPUPOJIHOMN CPEBI.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHUE npuHIuna Jle-
[[TaTenpe I HAXOKACHNS HAIIPABJIICHHS CMEILICHHS] PABHOBECUS XUMHYECKOM
peaKknuu 1 aHaau3 GakTopoB, BIUSAIOMINX HA CMEIICHUE XUMHUECKOTO PABHOBECHS.

OK 01
OK 02
OK 04
Pa3nen 6. PacTtBopsl OK 07
IK 1.1
IK 1.5
IIK 3.5
Tema 6.1. OcHoBHOE coep:kaHue OK 01
[TonsiTue o pacTBopax Teopernyeckoe o0yueHue OK 02
1 | PactBopenre Kak (M3MKO-XUMHYECKUH mporecc. PacTtBopbl. CriocoObl IPUTOTOBICHHS OK 07
pactBopoB. PactBoprmocTh. MaccoBasg A0 pacTBOpeHHOTo BemniecTtBa. CMbICI K 1.1
MoKa3aressl MpeJesIbHO JOMYCTUMOM KOHLEHTPALMU U €ro HCIOJb30BaHHE B OICHKE K 1.5
sKoJIoruueckoi 6e3omnacHoctu. [IpaBuina sK0IOrHYECKH 11€1eco00pa3HOro MOBEACHHS B K 3.5
ObITYy W TPYIOBOWM JEATEJBHOCTH B IEJIAX COXPAaHEHHUS CBOETr0 3JI0POBbS U
OKpY)Kalollle MPUPOJHON Cpeibl; OMACHOCTb BO3JCHCTBUS HAa >KUBbIE OpPraHU3MBI
OTIpE/IeNIEHHBIX BEIIECTB.
IlpakTHyeckue 3aHATHA:
Tema 6.2. OcHoOBHOE co/lep:KaHue OK 01
Hccnenosanue cBoiicTB | Teoperuyeckoe ofyueHue OK 04
pacTBOpoOB JlaGopaTtopHasi padora IK 1.1
1 | Jlabopatopnast pabota «IIpuroroBienue pactBopoB» IlpuroroBieHue pacTBOPOB IIK 1.5
3ajaHHOM  (MaccoBoi, %) KOHIEHTpanmuu (C MPaKTUKO-OPUEHTHPOBAHHBIMU 1K 3.5




BOIIpOCAMHU) M OIPEIEIIEHUE Cpelbl BOJHBIX pacTBOpOB. Pemienue 3azad Ha
MIPUTOTOBJICHUE PACTBOPOB

[puknagnoii moayab. Paznesn 7. Xumus B ObITY M IPOU3BOICTBEHHOM 1eATEIbHOCTH YeJI0BeKa 4 OK 01
IIpodeccnoHaNTbHO-OPUEHTHPOBAHHOE COEPKAHUE OK 02
OK 04
OK 07
K 1.1
K 1.5
IIK 3.5
Tema7.1 IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COIEPKAHUE OK 01
Xumus B ObITY U Teopernyeckoe 00yuenue OK 02
IIPOU3BOICTBEHHOU 1 | HoBeiimne DOCTHKEHUS XUMHUECKON HAYKH U XUMHYECKOM TEXHOJIOTHH. PoJib XMMUH 2 OK 04
NEATCIIPHOCTH YCJIOBCKA B 00eCreueHuH SKOJIOTHYECKOM, SJHEPreTHUeCKON U MUIIEBOM 0e3011acHOCTH, Pa3BUTUN OK 07
MenunuHbl. [IpaBuia moucka W aHanM3a XUMUYECKOW WHOOPMAIMU W3 Pa3IMUHBIX K 1.1
HCTOUHMKOB (HayuHas M ydeOHO-HAydHAas JUTEpaTypa, CPEACTBA  MACCOBOW HK 1.5
nHdopMarmH, ceth MHTEpHET) 1K' 3.5
IIpakTHYecKue 3aHATHSA: 4
1 | Tlouck m aHamM3 KEWCOB O TMPUMEHEHWH XUMHUYECKUX BEIIECTB M TEXHOJOTHUU C 4
ydgeroM Oynaymiel npodeccHoHaNbHOW nesTenbHoCTH. [IpencraBieHue pe3yabTaToB
pelieHus keicoB B (hopMe MUHU-A0KIIa/1a C TIpe3eHTaluei.
IIpome:kyTOoUHAS aTTecTANMS O AMCIHUIJINHE (3a4eT)
Bcero: 72




4. YCJOBMUS PEAJIM3AIINU OBIIIEOBPA3OBATEJIBLHON JUCITATLIAHBI

4.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHUAJIBbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3arus o01ieo0pa3oBaTeabHON JUCIUILTUHBI TPeOyeT HATUYUSI:
— y4eOHOro KabuHeTa XUMHUHU
— nabopaTopuu
OGopynoBanne yueOHoro kabumHera: Tabmmma JI. W.MenneneeBa, TaOiuia
PaCTBOPUMOCTH BEIIECTB, KOJUICKIUS TOPHBIX IMOPOJ M MHUHEPAJIOB, KOJUICKIIMH IMPOCTHIX WU
CJIOXHBIX BEIIECTB U KOJUICKIIUU TOJMMEPOB , KOJUICKIIMH MPOCTHIX U CIIOKHBIX BEHIECTB U
KOJUICKIIMH MTOJIMMEPOB, MOJICTH KPUCTAJUTMYECKUX PEIIETOK.
Texaudeckue cpecTBa 00YICHUS: KOMITBIOTED, MYJIbTHMEINA-TIPOCKTOP C IKPAHOM.
OGopynoBanue nadoparopui U pPabOYMX MECT JIabOPATOPUH: MEH3YPKH, THIETKU-
KaIleJIbHUIBI, MHKPOCKON, HaOOp peakThBOB, (GaphopoBbIle 4YalllKW, CTCKJISSHHBIC MaJ0YKH,
CTCKJISIHHBIE TMPOOUPKH, TPOMBIBAIIKHA, CTYMKH C TECTHKOM, PE3WHOBBIC MPOOKH, BOPOHKH
CTCKJISIHHBIC, IITATHBBI JUISI TPOOHMPOK, (PHILTpOBaIbHAS Oymara, CITUPTOBBIC TOPEIIKH,
MUAHIETBI, JepXKaTeld JUIsl MPOOUPOK, MEPHBIC KOJIOBI, MEpHBIC MPOOUPKH, YHHBEPCATHHBIN
WHJIUKATOP, KOHUYECKHE KOJIOBI.

4.2 UndopmanmnonHoe odecnedeHne o0yueHust

[Tepedyerr pekoMeHIyeMBbIX Y4€OHBIX W3IaHWi, VIHTEpHET-pecypcoB, JOMOJHUTEIBHON
JIATEPATYPBI

OCHOBHBIE HCTOUYHUKHU:

1. Xumua 10 xmacc. Tabpuensu O.C., OctpoymoB W.I'., CnagkoB C.A.,. M:
[Ipocsenienune,2022.-128c.

2. Xumusa 11 xmace. I'abpuensa O.C., Octpoymo WN.I'., Cmanko C.A.,. M: IIpocsemnieHue,
[Ipocsenienune,2022.-127c¢.

3. Xwumus. 10 xkmacc. Yraoyonénnsiii ypoBeHb : yueonuk/ B.B. Epemun, H.E. Ky3smenko, B. 1.
Tepenun, A.A. JIpo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. — M.: IlpocBemenne, 2022. —
446, [2] c.: un.

4, Xwumus. 11 kmacc. Yruyon€uueiii ypoeHb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlynun; nmox pea. B.B. Jlyuuna. — M.: Ilpocsemenue, 2022, — 478, [2] c.:
WL

JlononHUTEIbHbIE UCTOYHUKU:

1. AundunorenoBa, W. B. Xumus: yueOHUK U TPAKTUKyM JUIS  CpPETHETO
npodeccuoHanbHoro obpazosanus / . B. Aupunorenona, A. B. badkos, B. A. IlonnkoB. — 2-¢
u3a., ucop. u gon. — Mocksa: U3natensctBo FHOpaiit, 2022. — 291 c.

2. Ileronuxuna, H. A. O6mas xumus: yaeOnuk s CIIO / H. A. leronuxuna, JI. B.
MunaeBckas. — Canxt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4eOHUK M  TPaAKTUKyM Ui  CPEIHEro
npodeccuonansHoro odpasosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3., nepepad. u
non. — MockBa: U3garensctBo FOpaiit, 2022. — 507 c.

4. Xumus: ydeOHHK Jj1s1 cpenHero npodeccuonanbHoro oopasosanus / HO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. lllanosain; nox oOmieit penakuueit I'. H. ®dageeBa. — 2-e
u31., mepepad. u qon. — MockBa: M3natensctBo FOpaiit, 2022. — 431 c.

5. Xumusa. YrayOneHHslii ypoeHb. 10—I11 kmaccel: paGouast mporpamma K JUHUU
YMK B.B. JlynuHa: yueOHO-METOIUYECKOE nocooue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

6. Meronuueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bsmenko,
B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumus. YriayOneHHbld ypoBeHb». 10 xmacc / B. B.



Epemun, AA. Hpo3108, N.B. Epemuna, B. n. MaxonuHa,
O. 10. Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : ui.
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https://e.lanbook.com/book/196096 (nara obOpamienus: 14.10.2022). — Pexum goctyma: mis
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11. bmusos, JI. H. Xumus: yaeounuk mist CI10 / JI. H. baunos, U. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e u3sg., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-
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WnTepHer pecypcsl:

1. hvsh.ru — Xypuan «Xumus B MIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumum Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynspHblii NpoekT «yeMeHThl 00JbLION Hayku» ((pu3Mka, XUMHsS, MaTeMaTHKa,
acCTPOHOMMS, HAyKH O KM3HM, Hayku o 3emie). HoBocTH Hayku, KHUTH, HAy4YHO-TIONYJISIpHbIE
CTaThH, JIEKLUH, SHIIUKIIOTICUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyssipHOTO XypHasa «llorenunam». Xypnan uzgaérea ¢ 2005 r., ¢ 2011 r. —
pazznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIONYJISIPHOTO JKypHajia « XUMHUS U >ku3Hby». XKypHan uzgaéres ¢ 1965 r.
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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/)
OTKpbITas ANIeKTpOHHast OMOIHOoTeKa XUMHUYeckoro noptaina «Chemnety, cogepkuT yueOHbIe U
nH(OpPMAIMOHHbBIE MAaTEPUAIIbI IS MIKOJIHHUKOB U yuuTesiel. B Helf MOXHO HalTH Y4eOHHUKH 110
oOmield ¥ HEOpPraHMYeCKOW XMMUHU, OPraHHMYECKOH XUMUH, MYJIbTHMEINaMaTepUalbl, a TaKKe
3a/1ayd  XUMHUYECKUX OJUMIIMAJ C pEUICHUSMU, 3a/Ja4d BCTYNHUTENbHBIX 3K3aMEHOB st
aOUTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Marepuanbl 00 onmmmuanax: MOCKOBCKOW TOpoJackol, Bceepoccuiickoi,
MenneneeBckoii, Mexaynapoanoil. I[IpuBeneHbl 3a1aun TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX
TYpOB, MOJIPOOHBIEC PEeLICHHS, CITUCKH U (OoTOrpaduu modeuTeNeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AUCTAaHIIMOHHOTO OOYYEHHMs, HallpaBlieHHash B IEPBYIO OYEpeIb Ha MOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT COAepKUT OTPOMHOE
KOJIMYECTBO 3a/iay, CTPYNIUPOBAHHBIX KaK IO TeMaMm, Tak M 1o oJuMmmuanaM. [lo Bcem
OCHOBHBIM pa3jiejlaM XUMHU TPUBEAEH TEOPETHUECKH MaTepuan | pa3o0paHbl peuieHus
TUTIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusaM. OCHOBHas Ieflb — pa3BUTHE 0Opa3oBaHHUs B o01acTu
HaHOTEXHOJIOTHIA U MOATOTOBKA K HHTEPHET-OJIUMITHAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas wuHdOpMamus O XUMHUYECKHX OJEMEHTaX W HMX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pI4HbBIN CAalT O CBOMCTBAX XUMHUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuit caiT oHIaifH-00pa30BaHus, COJEPKUT MHOTO WHTEPECHBIX 00pa30BaTEIbHBIX
KYPCOB M BHUJCOJEKINN JUIS IIKOJBHUKOB, CTYJ€HTOB U yuuTenaeil. ECTh HECKOJIBKO KypCOB IO
XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiitr Chemical AbstractService — camblii aBTOPUTETHBIM B MHpPE XHUMHUU HHGOPMAIIMOHHBIN
WHTEPHET-PeCcypcC (CAMT IUIATHBI).

13. http://www.organic-chemistry.org/
[TopTan no opraHM4eCKON XMMHUH HA AHIJTMHCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XuMUU: KJIacCHYeCKUe YueOHUKHU, CIPABOYHUKH, SHIIMKIONEANN, TOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKUUi, COCTaBICHUE YPAaBHEHUN pEaKIIHil.

15. http://orgchemlab.com/
CaiiT, moCBAIEHHBINA IPAKTHUECKON paboTe B J1abopaTOpUu.
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5. KoHTpoJIb U OlleHKA pPe3yJIbTATOB 0CBOEHHS 00111€00pa30BaTeIbHOI

AUCUMILTHHBI
KoHTposib UM oOlleHKAa pPacKphIBAIOTCA 4Yepe3 IUCIUIUIMHAPHBIC Ppe3yJbTaThl,
YCBOEHHBIE 3HAHUSA M NMPUOOPETEHHbIE CTYJEHTAMHU YMEHUs, HAMpaBJICHHBbIC Ha
dbopmupoBanue 00mKX U MPOoGheCCUOHATIBHBIX KOMIIETEHITUH.

Oo6masn/
npogeccuoHa
JIbHaA
KOMIIeTeHI U

Pasznen/Tema

T OeHOYHBIX MePONIPUATHH

Pasnen 1. OcHOBBI CTPpOEHHS BeleCTBA

OK 01

1.1Ctpoenue atomoB
XMMHUYECKUX 3JIEMEHTOB U
MIPUPOJIa XUMUYECKOMN
CBS3U

1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
3JIEMEHTOB U MIPUPOIa XUMUUYECKOU CBSI3U.

2. 3ama4yy Ha COCTABJIEHUE XUMHUYECKUX
dbopMysT IByXaTOMHBIX COEAMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.II.).

3. 3amaHus Ha HCHOJIL30BAHUE XUMHUYECKOU
CHMBOJINKM W Ha3BaHUM COCOWHCHHM IO
HOMEHKJIAType  MEXIYHapOJHOTO  CO03a
TEOPETUYECKOM W TPUKIATHOM XUMHH U
TPUBHUAJBHBIX HA3BaHUN [UJII COCTAaBJICHUSA
XAMHYSCKAX dhopmyn JIBYXaTOMHBIX
COEIMHEHUN (OKcumoB, cynbdumos,
TUAPUIIOB U T.II.) U IPYrUX HEOPTaHUYECKUX
COCIUHEHHUHU OTHCIBHEIX KJIaCCOB

OK 01
OK 02

1.2 Tleprionueckuii 3aKOH
u tabauma J[. 1.
Meunneneena

1. Tect «Mertammyeckue / HEMETAINUECKHUE
CBOMCTBA, 3JIEKTPOOTPUILIATEIIBHOCTh u
CpPOJCTBO K 3JIEKTPOHY XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX JIECKTPOHHBIM
CTPOCHUEM U TIOJIOKEHUEM B IMEPUOUYECKOI
CHUCTEME  XUMHUYeCKHX djaemeHTtoB  JI.I.
MeuneneeBay.

2. IlpakTuueckue 3aJaHusi Ha YCTaHOBJICHUE
CBSI3U MEXKIY CTPOCHHUEM aTOMOB XMMMUYECKHX
3JIEMEHTOB U TMEPHOJIUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHMX DJJEMEHTOB U HX
COCAUHEHUH B COOTBETCTBUH C ITOJIOKEHHEM
[lepuouueckoit cucreme.
3.IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHUsl Ha XapaKTepU3aluio
XUMHYECKHUX DJIEMEHTOB: «MeTaanuueckue /
HEMETaAJNINYSCKHUE CBOMCTBA,
3IEKTPOOTPULATEIBHOCTh W CPOACTBO K
JJEKTPOHY  XMUMHUYECKHMX  DJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOEHUEM
U TIOJIOKEHUEM B NEPHUOJUYECKON CcUcTEME
XxuMudeckux aneMenToB .M. MenaeneeBay

Pa3nen 2. XuMu4yeckue peakiuuu

OK 01

2.1 Tunsl XUMHUYECKUX

1. 3amaun Ha cocTaBlIEHUE YpaBHEHUN
peaKIui:




OK 04

peakuui

— COEMHEHMUSI, 3aMEIICHUS, Pa3JI0KEHUS,
oOMeHa;

— OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
C MCIIOJIb30BaHUEM METO/1a HIIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MaccChl BEIIECTBA WU
00béMa

ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIHX B
pEaKLUH BELIECTB; PACYETHI

Maccel (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKIMH, €CIIM OJHO U3 BEIIECTB
UMEET MPUMECH

2.291eKTpOoIMTHYECKAS
JIUCCOIIMAIINS U MOHHEIN
oOMeH

1. 3ajanus Ha COCTaBJIEHUE MOJIEKYJIIPHBIX U
HOHHBIX peaKuMﬁ C Y4aCTHEM KHCJIOT,
OCHOBAHMWU U COJIEH, YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI

2. JlabopatopHasi padota "THITbl XUMUYECKUX
peakumit”

Pa3nen 3. CtpoeHue U CBOMCTBA HEOPraHUYECKHUX BelIeCTB

OK 01
K 1.1
IIK 1.5
IIK 3.5

3.1Knaccuduxanus,
HOMEHKJIaTypa U CTPOEHHE
HEOpPraHM4eCKUX BEIIECTB

I. Tecr «HomeHknaTypa W  Ha3BaHHE
HEOPraHNM4eCKUX BCIIECTB HCXOOd H3 HX
XUMHYECKOM (OpMyNbl WM  COCTaBJIEHHE
XUMHYECKON (QOpMYNbl MCXON M3 Ha3BaHUS
BelIeCTBa o MEXIyHApOAHOM WIH
TPUBUAIBHON HOMEHKJIATYpPE».

2. 3aaun Ha pacyeT MacCOBOM JOJHU (Macchl)
XUMUYECKOTO  dJeMeHTa (COeAUHEHHs) B
MoOJIeKyJie (CMecH).

3. IIpakTuyeckue 3aaHus Mo KiaccuuKaium,
HOMEHKJIATYype U XUMHUYECKUM (opmyram
HEOPraHUYECKUX BEIIECTB pa3IMYHbIX
KJIACCOB.

4. TlpakTuueckue 3aJaHHsl Ha OIpe/eiIeHHE
XUMHYECKONM  aKTHUBHOCTHM  BEIIECTB B
3aBUCHUMOCTH BUJ]a XUMUYECKOU CBSI3U U THIIA
KPUCTAJUTMYECKON PEIeTKU

OK 01
OK 02
IIK 1.1
IIK 1.5
IIK 3.5

3.2DU3UKO-XUMHUYECKHE
CBOWCTBAa HEOPraHMYECKHUX
BELECTB

1. Tect «OCOOEHHOCTH XHMHUYECKHX CBOMCTB
OKCHJIOB, KHCIJIOT, OCHOBaHHMH, aM(pOTEPHBIX
TUIPOKCHIOB U COJICH.

2. 3ajgaHuss Ha COCTAaBJIEHHE YpaBHEHUU
XUMHUYECKUX PEAKIMI C yJaCcTHEM MPOCThIX U
CJIOKHBIX HEOPraHWYECKHUX BEIIECTB: OKCHJIOB
METAJJIOB, HEMETAJUIOB H  aM(pOTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KHCJIOT,
OCHOBaHMH U aM(OTEPHBIX TUIPOKCUIOB,
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CITIOCOOBI TTOTyUESHHUSI.
3.IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKUE 3aJaHusi Ha CBOWCTBA U
MOJTy4eHHE HEOPraHUYECKUX BEIIECTB

OK 01

3.3Unentuduxanus

1. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe 3aaHus  I10




OK 02 HEOPraHMYECKHUX BEILECTB COCTaBJICHUI0O  XUMHUYECKUX  peakuuid ¢
OK 04 y4acTHeM HEOPraHMYeCKUX BEILIECTB,
WCTIOJIL3YEMBIX JUIS X UACHTU(DUKAIIAH.
2.JlaGoparopnast pabora: ‘“UneHTHdUKAIUS
HEOPraHUYECKUX BEIIECTB”
Pa3nen 4. CTpoeHue U CBOICTBA OPraHMYeCcKHUX BelllecTB
OK 01 4.1 Knaccudukarmus, 1. 3amanust Ha COCTaBJCHUE Ha3BAaHUU
1K 1.1 CTpOEHME M HOMEHK/IaTypa | OPraHHYeCcKHX COCIMHEHUN MO TPUBHAIBHOMN
MK 1.5 OpTaHMHECKHX BEIECTR WIM  MEXIYHapOJHOW  CHCTEeMAaTHYECKOM
K 3.5 HOMEHKJIaType.
2. 3amaHusi Ha COCTaBJICHHE TIOJHBIX H
COKpAaIIeHHBIX CTPYKTYPHBIX bopmyi
OPraHUYeCKUX BEIIECTB OTJCIbHBIX KIACCOB.
3. 3amaun Ha ompenerNeHUuE MPOCTEUIei
bopMysIBl OPraHUYECKON MOJIEKYIbI, HCXOIS
13 3JIEMEHTHOTO cocTana (B %)
OK 01 4.2CsolicTBa oprannueckux | 1. 3ajaHuss Ha COCTaBJIGHHUE YpaBHEHUU
OK 02 COeIMHECHU XAMHUYECKAX peakuui C y4acTHEM
OK 04 OpPraHWYeCKUX BEIIECTB HAa OCHOBAHUH WX
MK 1.1 COCTaBa U CTPOCHHSI. }
2. 3agaHusd Ha COCTAaBJICHHE YypaBHEHUI
IIK 1.5 XUMUYECKUX  PEaKIUN, HWIUTFOCTPUPYIOIINX
IK 3.5 XUMHYECKHE CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIU U TeHETUYECKOM
CBA3M  OpPraHMYECKUX  BEIIECTB  Pa3HbBIX
KJIACCOB.
3. PacueTHbl€ 3a/1a4u M0 YPAaBHEHUSM pPEaKIUA
C yJacTHeM OPraHMYeCKHUX BEIIECTB.
4. JlabGopatopnas pabGota “IIpeBpameHus
OpraHMYECKUX BEIIEeCTB MPU HarpeBaHuu"
OK 01 4.3 Unentuduxanuys 1.ITpakTUKO-OpUEHTUPOBAHHbBIE 3aJaHUs IO
OK 02 OPraHMYeCcKUX BEIIECTB, UX COCTABJICHUIO XUMHUYCCKHUX peaKHI/Iﬁ C
OK 04 3HAYCHHE ¥ TIpUMeHeHne B | YIACTHEM  OPraHMYeCKuX —BEllecTB, B T.4.
K 1.1 GLITOBOM I UCIIOJIb3YeMbIX JJIsl WX HJIEeHTU(UKAIUU B
. OBITY U TPOMBIIIJIEHHOCTH.
IIK 1.5 TPOM3BOACTBCHHON 2.JIaboparopnas pabora: “UnenTuduxarus
1K' 3.5 ACATEIBHOCTH 4€JIOBCKA OPraHHYeCKUX  COCAMHEHHH  OTHEIbHBIX
KJIaCCOB”
Paznen 5. KuHernueckume u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS
XUMHYECKHX PeaKIui
OK 01 5.1CkopoCcTh XUMUYECKUX IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 peaxiuii. Xumuueckoe 3a/laHus Ha aHaiau3 (AKTOPOB, BIUSIOMIUX Ha
MK 1.1 paBHOBeCHe M3MEHEHUE CKOPOCTH XHMHYECKOU peakiuu.
K 1.5 [TpakTHKO-OPHUEHTUPOBAHHBIE 3aJlaHUSl  Ha
npumenenne npunnuna Jle-Illatense ans
IK 3.5 HAXO0XKJICHUS HaIpaBJICHUS CMeEILEeHUS
pPaBHOBECHS] XUMHUYECKOW PEaKIUu M aHaln3
dakTOpoB,  BIMSIOMIMX HA  CMEIICHHUE
XUMHUYECKOTO PABHOBECHSI
Pa3nen 6. PacTtBopbl
OK 01 6.1ITonsTHE O pacTBOpax 1. 3amaun Ha IPUTOTOBIEHUE PACTBOPOB.
OK 02 2. IlpakTMKO-OPHEHTUPOBAHHBIE pPACUYETHHIE




K 1.1

3a/1aHus Ha JMCIIEPCHBIE CUCTEMBI,
MK 1.5 HCIIOJIb3yEMBbIE B OBITOBO u
MK 3.5 IIPOU3BOJICTBEHHON JIESITEILHOCTH YEJIOBEKA
OK 01 6.2 ccrnenoBanue cBoiictB | JlabopaTopHas pabora
OK 04 PacTBOPOB “IIpuroroBieHue pacTBOPOB”
K 1.1
K 1.5
I[IK 3.5

Paszjnen 7. Xumus B ObITY U NPOU3BO/JCTBEHHOI 1eSITEJILHOCTH YeJOBEKA
OK 01 7.1 Xumus B ObITY U 1.Ilouck m aHamu3 KeMcoB O NPUMEHEHUU
OK 02 MPOU3BOJACTBEHHOMN XUMHYECKUX BEIIECTB M TEXHOJOTHN C
OK 04 JeSITEIbHOCTH YeJIOBEKa y4eToM Oynymei npodeccroHanbHON
OK 07 2.IlpencraBnenne  pe3yiabTaTOB  PELICHHS
K 1.1 KeiicoB B ¢opMe  MHHHU-JOKIana ¢
I[IK' 1.5 IIPE3EHTALNEN 1EATEIbHOCTH

[IK 3.5
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