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n3meHeHusiMu ot 12.02.2025 N 93);

denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIApTa CPEAHETO MPO(PECCHOHATBHOTO
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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU AUCHUIIJINHBI

1.1. ObsacTh NpUMEeHEeHHUs TPOrPAMMBI

Pabouast mporpamma 0011€00pa30BaTEIBPHON AUCITUTUTHHBI «XHUMHsD SBISETCA YacThIO
OporpaMMbl  TOATOTOBKM  CHEIMAJIMCTOB  CPEJAHEr0  3BEHA/NIPOrpamMMbl  MOATOTOBKU
KBAIM(UIMPOBAHHBIX pPabOUMX W CHOyKalux) 1Mo crenuainbHocTu/mpodeccun  44.02.05
KoppekionHast negaroruka B Ha4aJabHOM 00pa30BaHMU.

[Iporpamma o01e00pa3oBaTeIbHON AUCIMIUIMHBI « XUMHUS» MOXET OBITh UCIIOJb30BaHa
B MpodecCHOHATBHBIX 00pa30BaTeIbHBIX OpPraHU3aALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
MporpaMMy CpemHero oomero o0pa3oBaHWS B IpelesaX OCBOSHHS IMPOrpamMM IMOJTrOTOBKH
KBaJTM(PHUIUPOBAHHBIX Pa0OUYUX, CIY>KAIIUX U CIIELUAINCTOB CPEHETO 3BEHA.

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

O6meoOpazoBarenbHas JUCIHUIUIMHA «XHUMHS» H3ydaeTcs B 00IIe00pa3oBaTeILHOM
nukine yueOHoro turana IIIICC3/IIIIKC3 nHa 06a3e OCHOBHOrO OOIIEro o0Opa3oBaHUs C
MOJIYYEHUEM CPEIHETO 001Iero oOpa3oBaHMsl.

Oo6meoOpa3oBaTenbHas JTUCHUIIIMHA «XUMUS» SBISETCA 00S3aTEIbHONH  YacThIO
0011e00pa3oBaTeIbHOrO IUKJIAa OCHOBHOM 00pa3oBaTelbHOW MPOTPaAaMMBbl B COOTBETCTBHH C
orocC cnennansHocTH/Ipodeccun 44.02.05 KoppeknroHHas megaroruka B Ha4ajlbHOM
o0pa3oBaHHH.

1.3. leau AUCHUNIHHBI

Hens pmucnmmumebl  «XuMmus»: @DopmupoBaHue y CTYACHTOB IIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA KaK OCHOBBI IPUHSATHUSA
peleHui B JKU3HEHHBIX WM IIPOM3BOACTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O IIOBEJCHUS B
IPUPOJHON cpene.

2. PE3VYJIBTATBI OCBOEHHS OBHIEOBPA3OBATEJBHbIX JUCHUIIJIUH C
YYETOM TPO®ECCHUOHAJIBHOM HANPABJIEHHOCTHU ITPOI'PAMM
Clio
2.1. I[lnanumpyemble Ppe3yJbTATbI OCBOCHHUSI 001Ie00pPa30BATEJbHONH IMCHUILIUHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare ocBoenust on oOyuarommiicsi aomkeH oBiaaets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

P1roC COO

Kon pesyabtara | HaumeHnoBaHue pe3yJbTaTa

JIngHOCTHBIE PE3YNILTATHI

JIP 01 YyBCTBO TOPAOCTH M yBaXKEHUS K HUCTOPUM U JOCTIDKCHUAM
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUUYECKH I'PaMOTHOE MOBEJICHHE B
po(ecCHOHANBHON JEATENIbHOCTH U B OBITY IpH OOpalieHuu ¢
XMMHUYECKMMH BEIECTBAMM, MaTepHajJaMU U MPOLIECCAMHU.

JIP 02 TOTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATH(PHUKAIIUN
B u30paHHON mpodeCcCHOHATBLHON JIEATETHHOCTH H  OOBEKTUBHOE
OCO3HAHUE POJI XUMUUECKUX KOMIIETEHIHH B 3TOM.




JIP 03

YMEHHUE UCIIOJIb30BaTh JOCTUKCHHSI COBPEMEHHOW XUMUYECKON HAyKU U
XMUMUYECKUX TEXHOJIOTUH /7S TOBBILIEHNUS] COOCTBEHHOTO
MHTEJUIEKTYyaJIbHOT'O Pa3BUTHUS B BHIOPAaHHOM Mpo(decCHoHaNbHOMI
JEATEIbHOCTH.

MeranpeaMeTHbIC pPe3YIbTaThI

MP 01

WCTIOJIb30BaHUE PA3IMYHBIX BHUIOB II03HABATEIBHOW JEATEIFHOCTH U
OCHOBHBIX  WHTEIUICKTYallbHBIX  oOmepanuii  (MIOCTAaHOBKH  3a/1ayH,
dbopMynupoBaHUS THIOTE3, aHAIN3A U CUHTE3a, CPaBHEHUS, 0000IICHUS,
CUCTEMAaTU3alllH, BBISBICHHUS MPUYNHHO-CIECICTBEHHBIX CBS3CH, MOMCKA
aHaJoroB, (OPMYJIMPOBAHUS BBIBOJIOB) Ui PEIICHUS TIOCTAaBICHHON
3aJjaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMs (HAOIIOACHUS,
HAYYHOTO DKCTIEPUMEHTA) JIUIsl H3YUCHHS Pa3IMYHBIX CTOPOH XUMHYECKUX
O0OBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJIUMOCTh
CTaJIKMBAThCS B MPO(PECCUOHANBHOM cdepe.

MP 02

WCTIOJIF30BaHUE PA3IMYHBIX HMCTOYHHKOB JUISI TIONYYCHHS XHUMHYECKOU
uH(pOpMaIlMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh MJIsi JTOCTHKEHUS
XOPOIIHX PEe3yIbTaTOB B MpoheCcCUOHATBHOM cdepe;

[TpeameTHBIC pe3yabTaThl 0a30BOT0 YPOBHS

[1P601

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNH O MECTE€ XHUMHU B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; TMOHUMAHUE POJIM XHUMUU B (OPMUPOBAHUU
Kpyrozopa u (yHKIIMOHAJIbHONW TPaMOTHOCTH YeEJIOBEKa ISl pelIeHUs
MPAKTUYECKUX 3a/]1a4;

I1P602

BJIAJICHUE OCHOBOIIOJIATAIOIMMHA XUMHUYECKUMH IOHATUSAMHU, TEOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHHE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIaJICHUE OCHOBHBIMM METOJIAMH HAYYHOI'O IIO3HAHUS, UCIIOIb3YEMBIMU B
XUMUHU: HaOJIOIGHUEM, ONHMCAHUEM, HW3MEPEHUEM, SKCIEPUMEHTOM;
yMeHHe 00palaThiBaTh, OOBACHATH PE3yJIbTAaThl MPOBEACHHBIX ONBITOB U
JieNaTh BBIBOJBI; TOTOBHOCTH M CHOCOOHOCTh TPHUMEHSATh METOJbI
ITO3HAHMS NIPU PEIICHUM MPAKTUYECKUX 3a7a4;

I1P604

cOpPMUPOBAHHOCTh YMEHHUSI J1aBaThb KOJMYECTBEHHBIE OLCHKH U
MIPOU3BOJIUTH PACUETHI 0 XUMUUECKUM (POpMYJIaM U YpaBHEHHIM;

I1P605

BJIAACHUC TIpaBUJIaMHU TCXHHUKU 0e30IMacHOCTH npu HMCIOJb30BaHNU
XHUMHNYCCKHUX BCIICCTB,

I1P606

c(OPMUPOBAHHOCTh ~ COOCTBEHHOW TO3UIMM 1O OTHOIICHHIO K
XUMHUYECKON HHPOPMAINH, ITOJTy4aeMOl U3 pa3HbIX HCTOUHUKOB.




erocC Crio

Kon HaumeHoBaHue pe3yJbTaTa
KOMIIEeTeHI[UH

OO011I1e KOMIETEHIIUN

OK 01. BriOupare crmocoObl pemeHust 3agad Mpo(ecCHOHANBHOM AEATeNbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02. Hcnonb30BaTh COBpeMEHHbIE CPEACTBA IOMCKA, aHAJIM3a U WHTEPIpETalU
nHpOpMaUM W WHQPOPMAIMOHHBIE TEXHOJOTHH Ui BBIMONHEHHS 3a1ad
npodeccHoHaIbHON AEATEILHOCTH

OK 04. D¢ dhexkTuBHO B3aMMOIEHCTBOBATh U PadOTaTh B KOJJIEKTUBE U KOMaH 1€

OK 07. ConelicTBOBaTh COXpPAHEHUIO OKPY)KAIOLIEH Cpenibl, pecypcocOepexeHuIo,
MNPUMCHATH 3HAHUA 00 u3MEHEHHH KiInMaTa, MNPUHIUIIbL 6epe)KHI/IBOI‘O
MIPOU3BOJICTBA, 3P (HEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYAIHAX

[IpodeccrnonanbHbIe KOMIETEHITUH

K 2.1. [InanupoBaTh W NPOBOJAWTH BHEYPOUHBIC 3aHATHUS MO HAMPABICHUAM
pa3BUTHSA JTUYHOCTH AJI JOCTHXKEHUS, JIMYHOCTHBIX, METaNmpeaMETHBIX U
MPeIMETHBIX 00PAa30BATENBHBIX PE3YyIbTATOB

K 3.1. IIpoBoauTH [elaroru4eckoe HaOJII0IeHUE u JUarHOCTHUKY,

HMHTEPIPETUPOBATH NIOJYYEHHBIE PE3YJIbTATHI

2.2. KoanuyecTBO 4YacoB Ha OCBOeHHe paldoyeil mnporpaMmbl 0011e00pa3oBaTeILHOI
AUCHMILINHBI:
KonnyecTBo 4acoB, OTBEIEHHOE Ha OCBOEHHWE MPOTpaMMBbI 00111€00pa30BaTeIbHON TUCIIUTIIINHEI,

B TOM YHUCIIE:
MaKCUMaJIbHOW y4eOHOW Harpy3Ku oOydaromerocst 72 yaca, B TOM YHCIIC:
00s13aTeNbHOM ayIUTOPHOH yueOHOM Harpy3ku oOydaromierocs 72 yaca.



3. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBHOM

U CHMUTIIMHBI

3.1 O6bem o0meo0pazoBaTeIbHOM TUCHHMILIMHBI M BUABI Y4e0HOI padoThI

Bup yueOHoit padoThbl

Oovem 6 uacax

O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI AU CHUTILIHHBI 72
B T.Y.

1. OcHOBHOE coiep:KaHME 66
BT. 4.:

TeopeTudeckoe o0yueHue 30
MPAKTUYECKUE 3aHATUS 26
nabopaTOpHbIE 3aHATUSL 10
2. lIpodeccHOHAILHO OPHEHTHPOBAHHOE CO/IeP KaHUeE (COAepPIKAHUE p
NPUKJIATHOTO MOYJIs1)

BT. 4.

TeopeTuieckoe oOydeHue 2
NPaKTUYECKUE 3aHATHUS 4

WHIWBHUIYATBHBIA IPOCKT (Oa/Hem)™*

IIpoMe:xxyTOoyHasi aTTecTanus (3a4er)




3.2. TemaTn4yeckuii IVIaH U COAePKaHUE Y4eOHOH TUCHHUILINHBI

HanMenoBane Coaep:xanue yueOHOro MaTepuasa (0OCHOBHOE H npocbeccnona.nbno: ObLem dopmupyemble
OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHUE 3aHATHS, NIPUKJIAJIHON MO1Y./1b 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 | CoBpeMeHHass MOZAENIb CTpOeHUs aToMa. CUMBOJMYECKUH SA3BIK XMMHH. XHUMUYECKUI 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 | Pemienne 3amaHuii Ha HCNOJIB30BAHME XHWMHUYECKOW CHMBOJMKM M Ha3BaHUU 2
COCIMHEHUII 10 HOMEHKJIAType MEXAYHapOAHOIO COK3a TEOPETUYECKOW U
NPUKJIAJHOM XUMHUM ¥ TPUBUAJIBHBIX Ha3BAaHUM JJIs1 COCTaBJIEHUS] XMMUYECKUX (HOpMYTT
JIBYXaTOMHBIX COEIWHEHHH (OKCHIOB, CyNb(UAOB, TUAPUIOB H T.I.) U JAPYTHX
HEOPraHUYECKUX COCAVNHEHNUN OTIENIbHBIX KJIACCOB.
[IpakTueckue 3aJaHUs HAa YCTAHOBJIEHHME CBSI3M MEXAYy CTPOCHHEM aTOMOB
XUMHUYECKUX JJIEMEHTOB M TNEPUOJANYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHUX
JJIEMEHTOB M HX COEIMHEHUH B COOTBETCTBHM C THoOJIoKeHHEM [lepmoanueckoit
CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
[lepnoauuecknii 3akoH | TeopeTudeckoe o0yuenne OK 02
u Tabmuua J1.1. IIpakTHYeckue 3aHATHA:
Menneneesa 1 | Ilepuoguueckasi cucrema xumuueckux siemeHToB .M. MenpaeneeBa. @uzndeckuil 2




cmpicn I[lepumoguueckoro 3akona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMMYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BELIECTB B
COOTBETCTBUHU C TIOJOKEHUEM XHMHYECKOro 3iemeHTa B llepmomnueckoil cucreme.
Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHUM Ha XapaKTEpHU3alHIO
XMMHUYECKHX  3JeMeHTOB  «Meramnuueckue /  HEMETalJIMuecKue  CBOMCTBA,
ANIEKTPOOTPHULIATEIBHOCTD XUMUYECKUX 2JIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM
CTPOCHHUEM U IOJIOXKEHUEM B IEPUOAMYECKOM CHCTEME XUMUYECKUX deMeHTOB J[.H.
Menpgeneesay

Pa3nea 2. Xumnueckue peakuuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOE conepxaHue 4 OK 01
Tunel XUMHYECKUX Teoperuyeckoe o0yueHue 2
peaKHI/Iﬁ 1 Knaccmbm(auml Y TUIIbI XUMHUYECKHUX peaKuHﬁ C y4aCTHMEM HEOPraHMYECKHUX BECIICCTB. 2
CocTraBiieHHE ypaBHEHHI PEaKIMii COCTUHEHMs], Pa3IoKEeHUS, 3aMEIICHUs, OOMEeHa, B
T.4. peaKI1il TOPeHUs], OKUCICHHUS-BOCCTAHOBIICHHUS.
VYpaBHeHust OKuCIeHUs-BOCCTaHOBJCHHs. (CreneHb okucieHus. OKUCTUTENh U
BocCcTaHOBUTENb. COCTAaBJICHHE W YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX
peakiuii  MeTOJOM DJIGKTPOHHOTO OanmaHca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuy B MPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U HKUZHEIEATEIbHOCTH
OpraHu3MOB
IIpakTHYecKHne 3aHATHS: 2
1 | KonuyecTBeHHble OTHOIIEHUS B XUMHH. (OCHOBHBIE KOJIMYECTBEHHbIC 3aKOHBI B 2
XUMUU M PACUETHl IO YPaBHEHUSM XHUMHYECKUX peakuuil. Moib Kak eauHuia
KOJIMYecTBa BemlecTBa. MorsipHas Macca. 3aKOHBI COXPAHEHMSI MAacChl U DHEPTHUU.
3akon ABoraapo. Momsipabli 00beM Ta30B. OTHOCHUTENBHAS TUIOTHOCTH Ta30B.
Pacuersl Mo ypaBHEHHSM XMMHYECKUX PEAKIM C WCIIOJH30BAHUEM MAacChl, 00bhema
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe conep:xkaHue 6 OK 01
DJIEKTPOIUTHIECKAS Teoperuveckoe o0yuenne 2 OK 04
JUCCOLAnus U HOHHBIA | | | Teopust 37AEKTPOIUTUYECKON Auccouranuu. VOHBL. DIEKTPONUTHI, HEIIEKTPOIHTHI. 2




o0MeH

Peakimu wonHOro oOmeHa. CocTaBleHHWE pEaKIuii HOHHOTO OOMEHa MyTeM
COCTAaBJICHUS] WX TIOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEeHUH. KUCIOTHO-OCHOBHBIC
peakuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIHiA

JlabopaTopHble 3aHATHSI 2
1 | JlaGopaTopHas pabota “Tumbl xuMuuyeckux peaknuii”’ ccnemoBanwe THIOB (IO 2
COCTaBy U KOJIMYECTBY HCXOJHBIX M OOpa3yIOIIMXCS BEIIECTB) M TMPU3HAKOB
XUMHUYECKHX peakiuil. [IpoBeaeHne peakuuii HOHHOTO OOMEHA, ONpPEIEICHUE CPEIbl
BOJIHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJIEHUE MOHHBIX PeaKluii
IIpakTHYeckne 3aHATHSA: 2
1 | KonrpoabHasi padora 1 CTpoeHue BellleCTBA U XUMUUECKHUE PEAKIIUN 2
OK 01
Paszpen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHX BEIECTB 16 OK 02
OK 04
K 2.1
IK 3.1
Tema 3.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanms, Teopernueckoe o0yueHue 2 OK 02
HOMEHKJIaTypa U 1 | Ilpenmer Heopranudeckol xumuu. Krnaccudukanuss HEOPraHMYECKHUX BEIIECTB. 2 IK 2.1
CTPOCHHE [Ipocteie U cnoxHbIe BemiecTBa. OCHOBHBIC KIACCHI CIOXKHBIX BEIHIECTB (OKCHUBI, IK 3.1
HEOPraHUYeCKUX TUAPOKCHUIBI, KUCIOTHI, COJIM). B3aMMOCBSA3b HEOPraHWYECKUX BEIIECTB. ArperaTHbie
BCIICCTB cocTtosHUsl BemiecTBa. Kpucramnmueckue W aMop(dHBIE  BemIecTBa. THIIBI
KPUCTAIZIMYECKUX pELIETOK (aToMHasl, MOJEKYJspHas, HOHHAas, METaJuIn4yecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIICCTBA OT THMA KPUCTAUIMYECKOW PEIICTKH.
3aBUCHMOCTh XUMHUYECKOM aKTMBHOCTH BEUIECTB OT BHJA XMMHYECKOM CBSA3M U TUIA
KPUCTAIIMYECKOHN pemeTku. [IpuurHbl MHOr00Opasus BEe1ecTB
IIpakTnyeckue 3aHATHSA: 2
1 | Pemenne mpakTHUeCKHUX 3alaHUi MO KIACCU(PUKALNN, HOMEHKIATYPE M XMUMHUYECKUM 2

¢dbopMysiaM HEOPraHUYECKUX BEILECTB Pa3IMYHbIX KJIACCOB (yrapHbIU ra3, yrieKUCIbII
ra3, aMMHakK, raiieHasi WM3BECTb, HEraiieHasi W3BeCTb, IMUTHEBAs COoAa U JPYTHUX):




Ha3bIBATh n COCTaBJIATH q)OpMy.]IbI XHUMHUYCCKUX BCIICCTB, OIPCACIIATH
NPUHATIC)KHOCTD K KJIaCcCy.

Tema 3.2. OcHoBHoOe coaepkanue OK 01
DU3UKO-XUMUYECKUE Teopernyeckoe 00yuenue OK 02
CBOICTBA 1 | Merambl. OGmue ¢u3MyecKkne W XHMHYECKHE CBoicTBa MeraioB. CrocoObl [IK 2.1
HEOPTraHNYeCKUX NOJy4YeHHs. 3HAYCHHE METAJIOB M HEMETAIJIOB B IPUPOJE U KHU3HEACATEIbHOCTH IK 3.1
BELICCTB 4yeJoBeKa M opraHu3moB. Kopposus MeTanaoB: BHIbI KOPPO3UH, CIIOCOOBI 3aIHUTHI
METAJIJIOB OT KOPPO3UH
2 | Hemeramnsl. OOume Qu3uveckrue U XMMHYECKUE CBOWCTBA HEMETAIIOB. THMHYHBIC
cpoiictBa HemeTawioB [V— VII rpynm. Kinaccudukamus 1 HOMEHKIaTypa COeAMHEHUIH
HeMeTaJlI0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
3 | XuMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEMICCTB (OKCHJIOB,
T'MJIPOKCHUIOB, KMCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COEAUHEHHM, BBICIINX OKCHJIOB Y THAPOKCUIOB
IIpakTHYeckHe 3aHATHSA:
1 | CocraBieHue ypaBHEHMH XHMHUYECKUX PEAKLIMUHA C y4acTHEM IPOCThIX U CIIOXKHBIX
HEOPraHMYECKUX BELIECTB: METAJUIOB U HEMETAJIJIOB; OKCUIOB METANIOB, HEMETAJUIOB
U aM(OTEpHBIX DJIEMEHTOB; HEOPTaHWYECKHX KHCIIOT, OCHOBAaHMHA W aMQpOTEPHBIX
T'MIPOKCU/I0B; HEOPraHUYECKHX COJIeH, XapaKTepU3YIOLINX UX CBOUCTBA.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HA CBOWCTBA, COCTAB,
MoJlydeHrue U 0e30IacHOEe HCIOJIb30BAHWE BA)KHEHIIMX HEOPraHMYECKHUX BEILIECTB B
OBITY U IPAKTHUUECKOM 1eATEIbHOCTH YeJIOBEeKa
Tema 3.3. OcHOBHOe coep:KaHue OK 01
Unentuduxanus Teopernueckoe o0y4eHune OK 02
HEOPraHUYECKUX JlaGopaTopHble 3aHATUS OK 04
BCHICCTB 1 | JJaboparopnast pabora «WaeHTuuKamus HEOPraHMYECKUX BeUIeCTB» PemieHue

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 XUMHUYCCKUM CBOMCTBaM METAJJIOB H HEMCTAJLJIIOB, IIO
pacino3sHaBaHUIO U ITOJYUYCHUTIO COCAMHCHHI METAJIOB M HEMETAJIJIOB.
HI[CHTI/I(bI/IKaI_II/IH HCOPIraHMYCCKUX BCIICCTB C HCIIOJIB30BAHUCM HUX (1)I/ISI/IKO—

XHUMHUYCCKUX CBOﬁCTB, XaPAKTCPHBIX KAYCCTBCHHBIX peaKuHﬁ. KauecTBeHHbIC pCaknuun




| Ha CyJibdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHUS

HpaKanecKHe 3aHATHUA:

1

| KonTpoasnas padora 2 CBoiicTBa HECOPraHUYECKUX BEILIECTB

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB

24

OK 01
OK 02
OK 04
IIK 2.1
IIK 3.1

Tema 4.1.
Knaccudukanms,
CTpOCHUE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

OcHoBHOE coacpkanue

TeopeTnueckoe o0yueHue

1

[TosiBieHHe W pa3BUTHE OpPraHUUYECKONM XWMHUHU Kak Hayku. [Ipeamer opraHmueckoit
XUMUHU. MeCTO U 3HaY€HHE OPTaHNMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHE KaK MOPSAJOK COCTUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO X
BaJICHTHOCTH. OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOEHHUS OPTraHUYeCKHX
coenuHeHuii A.M. bytnepoBa. VYriepoaHblli CKeJleT OpPraHUYECKOHM MOJIEKYJIbI.
3aBUCUMOCTh CBOWMCTB BEHIECTB OT XHMMHYECKOTO CTpPOCHMsI MoJiekys. M3omepus u
uzomepsl. [lonarue o pyHkimonanpHo rpymnmne. Paaukan. [IpuHumne! knaccudukanuu
OpPraHWYeCKHX COCOWHEHUU. MexIyHapoaHas HOMEHKJIaTypa H  IPHUHIUIBI
HOMEHKJIATypbl ~ OpraHudeckux coeauHeHuid. [lonarue 00  a3oTcomepKammx
COCTMHEHUSX, OMOJIOTHYECKU aKTUBHBIX BEIIECTBaX (YIJIEBOJIAx, )KHpax, Oelkax u Jp.),
BBICOKOMOJICKYJISIPHBIX COCIMHEHUAX (MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO)

HpaKanecxue 3aAHATHUA:

1

HomeHknatypa OpraHMYecKHX COCJAMHCHUN OTACIBbHBIX KJIacCOB (HACHINICHHBIE,
HCHACBHIIICHHBIE M apOMAaTUYECKHE YIJICBOJOPOJbI, CIHUPTHI, (EHOJBI, ATbICTHIBI,
KETOHBI, KapOOHOBbIC KHUCIOTHI M Jp.) CoOCTaBJieHUE TMOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (DOpPMYJT OPraHUYECKHUX BEINECTB OTACIBHBIX KJIACCOB, MUCHOJIB3YS HX
Ha3BaHUS 10 CHCTEMATHYECKOW W TPUBUAILHOW HOMEHKJAType (3THIICH, alleTHJICH,
rmnepud, (GeHon, QopManblIeruj, YKCycHas KHUCIOTa, TIWIUH). Pacders

npocreiniel (opMyIIbl OPraHMUECKON MOJIEKYJITBI, HICXO/IS 3 3JIEMEHTHOTO COCTaBa

OK 01
IIK 2.1
IIK 3.1

Tema 4.2.

OcHoBHOE coxepxaHue

12

OK 01




CBoiicTBa
OpraHUYECKUX
COeTUHEHUN

Teopernueckoe odyueHue

1

[IpenenbHble yraeBoAOpOabl (aJIKaHBI U IUKIIOATKaHbI). ['opeHne MeTraHa Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB TeIlJIa B MPOMBIIUIEHHOCTH U ObITYy. CBOWCTBa MPUPOTHBIX
YIJIEBOAOPOJOB, HAX0XKICHUE B MPUPOJE U IPUMEHEHUE aJIKAHOB;

HenpenenbHble (anKeHbl, alKUHBI U alKaJuCHBbl) U apOMATHUYECKHUE YTJIEBOIOPOIBI.
['openue anernsieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISl CBAPKU U
PE3KH METAJIOB

Kucnopoconepxkamme coequHeHus! (CIUPTHI U (EHOJBI, KapOOHOBBIC KHCIOTHI H
3¢uUpel, albIETUABI W KETOHBI, >XHUPBI, yriaeBoisl). [IpakThueckoe mnpuMeHEHHE
STUJICHTIIUKOJIS, TiuieprHa, Genona. [Ipumenenue Gopmanpaeruaa, aneraibaeTruia,
YKCYCHOM KHCIIOTBI. MbUIa KaK COJHM BBICIINX KapOOHOBBIX KHCIOT. Moromue
CBOICTBa MblJia

A3oTrcozepxalue COCIMHECHUS (amMuHBI 51 AMUHOKHCIIOTBI, 0emnKn).
BricokoMOneKysipHble COENMHEHUS! (CUHTETHYECKHEe U OHOJIOTUYECKU-aKTUBHBIE).
Monomep, noaumep, CTpyKTypHOE 3BeHO. [lommumepusanus 3THIEHA KaKk OCHOBHOE
HAIPABIICHUE €TO UCIIOIb30BAHMS.

I'eneTndeckas CcB3b MEXKAY KJIaCCAMHU OPraHUYECKUX COCIUHEHUN

JlabopaTopnasi paGora

1

Jlabopatopnas pabora «[lomyyenne 3TuIeHa U H3YYEHUE €TO CBOMCTBY

IIpakTnyeckue 3aHATHS:

1

CBoiicTBa OpPraHMYECKUX COCJAMHEHMH OTHENBHBIX KJIAcCOB (TpUBHAIbHAS MU
MEX/yHapoJHas HOMEHKJIAaTypa, XWMHUYECKHE CBOWCTBA, CIOCOObI IOJYy4EHUS):
npeienbHble  (aIKaHbl M IUKJIOAJKAHBI), HENpeJesbHbIe (aJKeHBl, AaJKUHBI U
QIKaIUCHbI) U apOMaTHYECKHE YIJIEeBOAOPOJbI, CIHUPTHI M (EeHONbl, KapOOHOBBIE
KACIOTHlL ¥ 2(UpBI, alpJAeTUAbl W  KETOHBl, AaMHHBI W aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHMs. 3aJaHus Ha  COCTaBJIEHHE YypaBHEHHM
XUMHYECKHUX PEAKIUN C y4aCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHWM MX COCTaBa
U CTPOEHHUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIE T1I0 MPEIIOKEHHBIM  IEIMOYKaM
MIPEBPAIICHUH ), XapaKTEPU3YIOITUX XUMHYCCKHE CBOMCTBA OPTraHUYCCKUX COCTMHCHUN

AN N

OK 02
OK 04
IK 2.1
IIK 3.1




OTJENIbHBIX KJIACCOB, CIIOCOOBI MX TMOJIyYeHHs] U HAa3BaHUE OPraHMYECKUX COCTUHEHUIH
M0 TPUBHAIBHOUN WJIM MEXTyHAPOIHOM CUCTEMATHYECKOM HOMEHKIIATYPE.
PemeHne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOMCTBA

OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTACIBbHBIX KJIAaCCOB

Tema 4.3.
Nnentudukanus
OpraHUYEeCKHUX BEIIECTB,
HUX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y IIPOU3BOACTBEHHOMN
JIEITEILHOCTH YEJI0BEKa

OcHoBHOE coacpkanue

Teopernueckoe o0yueHue

1

buooprannueckue coenuHenus. [IpuMeHeHne M Ouonoruyeckas pojib YIJIEBOIOB.
OxucneHue yriaeBoJOB — MCTOYHUK OHHEPIUM JKUBBIX OpranuzMoB. OOsacTu
OpUMEHeHHUs aMHUHOKUCIOT. [IpeBpamienuss OenkoB MNUIIM B OpraHU3Me.
buonornueckue ¢ynkinuu OenkoB. buonormdeckwe (QyHKIMU kupoB. Ponb
OpPraHNYeCKO XMMHH B PEHICHUH MPOOIIEM MHIIEBON 0€30MacHOCTH

Ponp oprannueckoil XMMUU B PEIICHUU TPOOJIEM SHEPreTHYECKON 0e30MacHOCTH, B
pPa3BUTHUU MEIULIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHMKOB JHEPTUU
(anmpTEepHATUBHBIE HWCTOYHUKUA dHepruu). ONacHOCTb BO3ACHCTBHS Ha JKUBBIC
OpraHU3Mbl OPTaHMYECKHUX BEIIECTB OTICIbHBIX KIACCOB (yrJeBOJIOPOMBI, CIHUPTHI,
(eHOIBI, XJIOPOPraHMYECKUE MPOU3BOAHBIC, ANBACTHABI U JIP.), CMBICI MOKa3aTes
MPEIEIBbHO JOIYCTUMOM KOHILIEHTPaluU

JlabopaTopnasi padora

1

JlaGopatopnast pabota: “HneHTuduKanus OpPraHUYECKHX COCAMHEHUN OTAEIbHBIX
KJIacCoOB”

VneHTudukanmss OpraHWYeCKHX COSAMHEHUH OTHENBHBIX KJIaccoB (Ha TpuMepe
aJIbJICTU/IOB, KpaxMaia, YKCYCHOM KHCIOThI, O€IKOB M T.I.) C HCHOJb30BAHUEM HX
(bU3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEPHBIX KauyeCTBEHHBIX peakiuil. Jlenatypamus
Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OeiKOB.BO3HHMKHOBEHHE aHAIUTHYECKOTO
CUTHaJla C TOYKH 3PCHHUA XUMHYCCKUX IIPOLECCOB IPHU MNMPOTCKAHHUUN Ka4yeCTBEHHOU
pEaKInu, MO3BOJISIONICH UISHTHU(DUIIMPOBATH MPEIOKCHHBIE OPraHUYECKUE BEIIECTBA

IIpakTnyeckune 3aHATHS:

1

Kontpoabnas padora 3 CTpyKTypa U CBOICTBAa OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
IIK 2.1
IIK 3.1

Pa3nes 5. Kunernueckne ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX peaKiui

OK 01




OK 02

IK 2.1
IIK 3.1
Tema 5.1 OcHoOBHOe coep:kaHue OK 01
Cxopocts xumuueckux | Teopernueckoe oGyuenue OK 02
peakiuii. 1 | CkopocTh peakiuH, €€ 3aBHCHUMOCTh OT Ppa3IMuYHBIX (PAKTOPOB: MPHUPOJIBI IK 2.1
XUMHUYECKOE pearupyromux BeEIIECTB, KOHIEHTPAIlMU pPEarupyromux BeIIeCcTB, TEMIEpaTrypbl U IIK 3.1
paBHOBECHE IUIOINAAM PEaKUMOHHOM mnoBepXHOCTU.TernoBbieap(HeKkThl XUMUYECKUX PEeaKIMH.
DK30-U SHAOTEPMUYECKUE, PEAKIIHUH.
OO6patumocTh peakuuil. XMMHUYECKOe PaBHOBECHE U €ro CMEIICHUE MOA JeicTBHEM
pa3nuYHBIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WM MPOIYKTOB PEaKIiH, JaBJICHUE,
TEMIEpaTypa) Uid CO3[JaHUSl ONTHMAJbHBIX YCIOBUM NPOTEKaHUS XUMHYECKUX
npoueccoB. [Ipuanun Jle larense
IIpakTnyeckue 3aHATHS:
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/laHUH Ha aHAINU3 (PAKTOPOB, BIUSIOIINX HA
U3MEHEHUE CKOPOCTH XUMUYECKOU PEaKLIUU
2 | Pemenue 3ama4 Ha Tem10BOM 3(h(PeKT XMMUUECKOH peakIuu
OK 01
OK 02
OK 04
Pa3nea 6. PacTBopsl OK 07
IIK 2.1
IIK 3.1
Tema 6.1. OcHoBHOe coaep:kanue OK 01
ITonsTHe 0 pacTBOpax TeopeTnueckoe odyuenue OK 02
1 | PactBopenue kak ¢puznko-xumMuueckuit nporecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS OK 07
pactBopoB. PacTtBopuMocTs. MaccoBass A0 pacTBOpeHHOro BemecTa. (CMbICI IIK 2.1
MTOKa3aTessl MPeJeiabHO JTOIMyCTUMOM KOHIIEHTPALMM M €r0 MCIOJIb30BAaHUE B OLIEHKE IIK 3.1

9KOJIOTNYECKOH OE30MaCHOCTH.
Pemenne  nNpakTUKO-OPMEHTHPOBAaHHBIX  pPACUETHBIX  3aJaHU HA  PacTBOPHI,




HCIOJIb3YCMBIC B OBITOBOM M HpOI’BBOI[CTBCHHOfI ACATCIIBHOCTH YCJIOBCKA

Tema 6.2. OcHoBHOe coaep:kaHue 2 OK 01
Hccnenosanue ceoiicts | Teopernueckoe odyyeHue OK 04
pacTBOpOB JlaGoparopuasn padora 2 IK 2.1
1 | JTaGopatopHnas pa6ora «[IpuroToBiIeHHE PACTBOPOBY. 2 1K 3.1
[IpuroTtoBneHue pacTBOpOB 3aJaHHOM (MaccoBOW, %) KOHLEHTpauuu (C MPaKTHKO-
OpPUEHTHPOBAHHBIMHU BOIIPOCAMHU) U OTIPE/IETICHUE CPEibl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTrOTOBJIEHHE PACTBOPOB
HMpuxkaagnoit moayJb. Paznesn 7. Xummusi B ObITY M POU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEeKAa 6 OK 01
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME OK 02
OK 04
OK 07
K 2.1
IIK 3.1
Tema7.1 IIpogeccnoHa/ILHO-OPHMEHTHPOBAHHOE COAEPKAHUE 6 OK 01
XuMus B ObITY U Teopernuyeckoe o0y4enune 2 OK 02
IPOM3BOICTBEHHOM 1 | HoBeiimure 1OCTHKEHUSI XUMUYECKON HAYKH U XUMHYECKOW TeXHOJIOTHH. Poiib xumun 2 OK 04
JACATCIPHOCTH YCJIOBCKA B 00€CIe4eHNH IKOJIOIMUECKOM, SHEPreTHUEeCKON U MUILEBOI 0€30MaCHOCTH, pa3BUTHH OK 07
MeaunuHbl. [IpaBria noucka u aHanu3a XMMHYECKOH HHPOPMAIMK U3 pa3TUYHbIX 1K 2.1
VICTOYHHUKOB (HAayJHas 1 y4eOHO-HaydHas JIUTepaTypa, CPeiCTBa MAaCCOBOI 1K 3.1
uHpopmanuu, ceth THTEpHET)
IIpakTHYecKkHe 3aHATHSA: 4
1 | [louck n aHanu3 KEMCOB O NPUMEHEHUN XMMHUYECKHUX BELIECTB U TEXHOJIOTHM C YUYETOM 4
Oyayuieil mnpodeccuoHaIbHON JEATENBHOCTH IO TeMaM: MCTOYHHMKH SHEPruw,
OpraHMYeCKHe W MUHEpalbHbIE YIAOOpEHHs, JIEKapCTBEHHBIC BEIIECTBA, OBITOBas
XUMHSL.
2 | IlpencraBneHue pe3ysibTaTOB pelIeHHs KeiicoB B (QopMe MUHH-IOKIAAa ¢
Mpe3eHTauuen
Bcero: 72




4. YCJOBUS PEAJIN3AIINU OBIIIEOBPA30OBATEJIBHOM JUCIUILINHBI

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
CJIOXHBIX BEIIECTB U KOJUICKIIUH TOJUMEPOB, KOJUICKIIMH TPOCTBHIX U CJIOXKHBIX 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

JTUCIHHUIIITNHBI

KoHTposib M OllEHKA pPacCKpBIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE PE3yIbTaThl,
YCBOCHHBIC 3HAHUSI U MPUOOPETCHHBIC CTYICHTAMU YMEHHs, HAIlPaBJICHHbIC HA
dbopmupoBaHue 00X U MPO(HECCHOHATBHBIX KOMIIETEHIIUM.

Oomasn/
npogeccuoHa
JIbHAasI
KOMIIeTeHIUs

Pazgen/Tema

T oneHOYHBIX MepONPUATHH

Pa3nes 1. OcHOBBI CTPOEHUS BellleCTBa

OK 01

1.1Ctpoenue aTomoB
XUMHUYECCKUX DJICMCHTOB U
pupoaa XMMHUYECKOI
CBSI3H

1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIPUPO/Ia XUMUYECKON CBSI3M.

2. 3a7a41 Ha COCTaBJICHHE XUMHYECKUX
(hopMyI1 IByXaTOMHBIX COEIUHEHUH (OKCHUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.).

3. 3ajaHus Ha MCIOJIb30BAaHHE XMMHMYCCKOM
CUMBOJUKH W Ha3BaHUU COCIOMHEHHM IO
HOMEHKJIaType  MEXJIYHapOJHOIO0  CO3a
TEOPETUYECKOM M TMPUKIATHON XHMHH H
TPUBUAJBHBIX HAa3BaHUM Il COCTaBJICHUS
XUMHAYECKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHNH (oKCcHuaoB, (211511791 (0):
TUAPUIIOB U T.I.) U JPYTUX HEOPTaHUYECKHUX
COCIMHEHMI OTACIbHBIX KJIACCOB

OK 01
OK 02

1.2 Tlepunoanyeckuii 3aK0OH
u tabauna J[. 1.
MenneneeBa

1. Tect «MeTammnueckue / HEMETAIMYECKIE
CBOMCTBA, DJICKTPOOTPHUIIATEIIBHOCTD U
CPOACTBO K AIEKTPOHY XUMHUECKHUX
3JIEMEHTOB B COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOCHUEM U TMOJOKEHUEM B MEPUOTUUECKOMN
CHUCTeME XMMHUYeCKuX 3yemeHToB J[. 1.
MenpaeneeBay.

2. IlpakTrdeckue 3a/laHust Ha YCTAaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB M TIEPUOUICCKUM U3MEHEHUEM
CBOMCTB XUMHYECKHUX DIIEMEHTOB U X
COCIMHEHHI B COOTBETCTBHHU C ITOJI0KCHUEM
[Iepuonnueckoii cucreme.

3. ITpakTHKO-OpHEHTHPOBAHHbIE
TEOPETHYECKUE 3aJaHUsI Ha XapaKTepHU3aIUIo
XUMHMUYECKHUX DJIEMEHTOB: «MeTamnueckue /
HEMETaJIMISCKHE CBOMCTBA,

QJICKTPOOTPULATCIIBHOCT M CPOACTBO K
OJICKTPOHY XHUMHUYCCKHUX DJICMCHTOB B




COOTBETCTBHUE C HUX BJIEKTPOHHBIM CTPOCHUEM
U TOJOXEHUEM B TEPUOAUYECKOU CHCTEME
XxuMHudeckux 3eMeHToB J.J. MeHaeaeeBay

Pa3nea 2. Xumuieckue peakumuu

OK 01

2.1 THOBI XUMHYECKUX
peakuuii

1. 3amaun Ha coCTaBJIEHUE YpaBHEHUN
peaKLnii:

— COeIMHEHMS, 3aMEIIEHUS, Pa3JIOKEHUS,
oOMeHa;

— OKHCJTUTENBHO-

BOCCTaHOBUTEIILHBIX PEAKIIHIA C
HCIOJIb30BaHUEM METO/Ia IIEKTPOHHOTO
Oananca.

2. 3aga4ym Ha pacyeT MaccChl BEIlIeCTBA WU
o0BbEMa

ra30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B
pEaKIMK BEIIECTB; PAcUEThI

Macchl (00bEMa, KOJIMYECTBa BEIECTBA)
MIPOJYKTOB PEAKIINH, €CJIM OJHO U3 BEIICCTB
UMEET IPUMECH

OK 01
OK 04

2.2DneKTpoauTHYECKas
JIUCCOIMAINI 1 MOHHBIN
o0OMeH

1. 3amanus Ha cOCTaBICHHE MOJIEKYJISIPHBIX U
HNOHHBIX peaKquI C y‘IaCTI/IeM KHCJIOT,
OCHOBAHHH M COJIEH, YCTAHOBJIEHNE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JIabopatopHas paboTa "TUIBl XUMHUYECKUX
peakuii"

Pa3nen 3. CTpoeHue H CBOIICTBA HEOPraHUYeCKHX BelIeCTB

OK 01
OK 02
IIK 2.1
IIK 3.1

3.1Knaccuduxkarnus,
HOMEHKJIaTypa U CTPOCHHE
HEOPraHNYEeCKUX BEILIECTB

1. Tect «<HomeHnknaTypa 1 Ha3BaHUE
HEOPraHNYEeCKUX BELIECTB UCXO/s U3 UX
XMUMHUYECKON (OPMYIIbI M COCTABIICHUE
XMUMHUYECKON (OPMYIIbI UCXOS U3 HA3BaHUS
BEIIECTBA 10 MEKAYHAPOIHON WIN
TPUBUAIBHON HOMEHKJIATYPE».

2. 3ajauu Ha pacyeT MaccoBOM 10JH (Macchl)
XMMHUYECKOI'0 3JIEMEHTA (COeIMHEHUS) B
MOJIEKYJI€ (CMECH).

3. [IpakTrdeckue 3aaHus 1Mo Kiaccuukanuu,
HOMEHKJIAType U XUMHUYECKUM (popMyiam
HEOPraHUYECKUX BELIECTB PA3IUYHBIX
KJIACCOB.

4. IlpakTuyeckue 3aJaHusi HA OMNpeaeTCHUE
XUMUYECKOH  aKTUBHOCTH  BEHIECTB B
3aBUCUMOCTH BHJa XHUMHUYECKOU CBS3U U THUIIA
KPUCTAUIMYECKON PEHICTKU

OK 01
OK 02
K 2.1

3.2DU3UK0-XUMUYECKUE
CBOMCTBAa HEOPTaHUYECKUX
BEIIECTB

1. Tect «OCOOEHHOCTH XUMUYECKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHHM, aM()OTEPHBIX
TUAPOKCHUJIOB U COJIEI.




[IK 3.1

2. 3ajaHus Ha COCTaBICHUE YPAaBHEHUN
XUMHUYECKHUX PEaKIUil ¢ y4acTHEeM MPOCTHIX U
CJIO’KHBIX HEOPTaHWYECKHUX BEIIECTB: OKCHIOB
METaJUIOB, HEMETAJUIOB ¥ aM()OTEPHBIX
3JIEMEHTOB; HEOPraHNUECKUX KHCIIOT,
OCHOBaHMH M aM(pOTEPHBIX THAPOKCHIOB,
HEOPraHWYeCKUX COJICH, XapaKTEePU3YIOIINX HX
CBOWCTBA U CLIOCOOBI MOTyYESHHUS.

3.1lpakTUKO-OPUEHTUPOBAHHBIE
TEOPETHYECKHE 3aJaHUs Ha CBOMCTBA U
10JIyY€HUE HEOPTAaHUYECKUX BELIECTB

OK 01
OK 02
OK 04

3.3UnenTuduxanus
HEOPTaHMYECKUX BEIECTB

1. ITpakTHKO-OpHEHTUPOBAHHBIE 3aJJaHUSI TIO
COCTaBIICHUIO XUMHUYECKUX PEaKIU ¢
y4acTHEM HEOPraHMYECKUX BEIIECTB,
WCTOJIb3YEMBIX JJIS1 UX UACHTH(PUKAIUH.

2.JlaGopatopHass paborta: “HaeHTudUKaMS
HEOPraHWYECKUX BEIIECTB’’

Pa3nen 4. CTpoeHue H CBOMCTBA OPraHu4YeCKHX BellleCTB

OK 01
K 2.1
[IK 3.1

4.1 Knaccuduxanms,
CTPOEHHE ¥ HOMEHKJIATypa
OpPTaHUYECKUX BEIICCTB

1. 3agaHus Ha COCTABJICHHE HAa3BaHUM
OPraHUYeCKUX COCTMHEHUN MO TPUBUAIIBHOU
WM MEXTYHApOJIHON CUCTEMAaTHYECKON
HOMEHKJIATypeE.

2. 3amaHns Ha COCTaBJICHHE MTOHEIX U
COKpAIIIEHHBIX CTPYKTYPHBIX POpMyT
OPraHUYECKHUX BELIECTB OTAEIBHBIX KJIACCOB.

3. 3agaun Ha oOIpeaenceHUe npocTeimen
(bopMyIIBI OPraHMYECKOI MOJEKYJIbI, NCXOT
M3 DJIEMEHTHOr0 cocTana (B %)

OK 01
OK 02
OK 04
K 2.1
[IK 3.1

4.2CBoiICTBa OPraHUYECKUX
COCTMHEHUN

1. 3amanus HA COCTABIICHUE YPABHEHUI
XMMHMYECKHUX PEAKIUNA C y4aCTHEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBICHUE YPAaBHEHUN
XUMHUYECKHUX PEaKIMH, WILTIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUs JAHHBIX PEAKIN U T€HETUYECKON
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacyeTHble 3a7a4u 110 ypaBHEHUSAM PEaKLUi
C Y4aCTHEM OpraHMYECKHX BEIIECTB.

4. JlabGopatopHas pabota “TlpeBparieHus
OpPraHUYECKHUX BEIIECTB IPH HarpeBaHuu"

OK 01
OK 02
OK 04
K 2.1

4.3 Nnentudukanus
OpPTraHUYECKUX BEUIECTB, UX
3HAa4YCHUE ¥ IPUMCHEHHE B
OBITOBOM U

1.IlpakTuKO-OpUEHTUPOBAHHbBIE 3aJaHUSI 110
COCTABJICHUIO XMMUYECKUX PEAKIUH C
yY4acTUuEM OpraHNM4YCCKUX BEIICCTB, B T.4Y.
HCIIOJIB3YEMBIX IJIA UX I/I)ICHTI/I(bI/IKaIII/II/I B




[IK 3.1

IIPOU3BOJCTBEHHON
JESATEIIbHOCTH YEJIOBEKA

OBITY ¥ IPOMBILIEHHOCTH.

2.JIaGoparopnast pabora: “UneHTudukanus
OpPraHWUYECKUX  COCAMHEHUH  OTHCIBHBIX
KJIaccoB”

Paznen 5. KuHerHyeckme ¥ TepMOIMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XHMHYECKHX PeaKIuii

OK 01 5.1CKOpOCTh XUMHUYECKUX IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUYECKUE

OK 02 peaK]_u/H}'I_ XuUMHU4YecKoe 3aaHU Ha aHaJIu3 (baKTOpOB, BIMSIIOIIUX Ha

MK 2.1 paBHOBECHE M3MEHEHUE CKOPOCTH XMMHUYECKON pEeaklUH.

IIK 3.1 [IpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHUSl Ha
npuMeHenue npuHuuna Jle-Illatense nns
HaXO0XICHUS HaIpaBJICHUS CMeEILIEHUs
paBHOBECHS] XMMHYECKON pEaKUUU W aHaIu3
(GakTOpoB,  BIMAIONMX HAa  CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUS

Pasnen 6. PacTBopnl

OK 01 6.111onsatue o pacTBopax 1. 3amaun Ha MPUTOTOBIEHUE PACTBOPOB.

OK 02 2. IIpakTHMKO-OPHEHTHPOBAHHBIE pPACUETHBIE

OK 07 3aJlaHUsl HAa  JUCIIEPCHBIE CUCTEMBI,

MK 2.1 HCIIOJIb3YEMBIE B OBITOBOA U

IIK 3.1 MIPOU3BOJCTBEHHOM AESATEIBHOCTH YEIOBEKA

OK 01 6.2UccnenoBanue cBoiictB | JJabopaTopnas pabora

OK 04 pacTBOpPOB “IIpuroToBieHue pacTBOPOB”

IIK 2.1

K 3.1

Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM eSITeIbHOCTH YeJI0BeKa

OK 01 7.1 Xumus B ObITY U [Touck n aHamu3 KEMCOB O IPUMEHEHHUH

OK 02 MPOMU3BO JICTBEHHOM XUMHUYECKHUX BEIECTB U TEXHOJIOTHH C Y4€TOM

OK 04 NeSTeNbHOCTH YeloBeKa Oyny1ieit mpodeccHoHaNbHON AeITeTbHOCTH

OK 07 110 TeMaM: UCTOYHUKHU YHEPTHH,

MK 2.1 OpraHUYecKre U MUHEpalbHbIe y100peHus,

IIK 3.1

JICKAapCTBCHHBIC BECIICCTBA, OBITOBAs XUMHUSL.




