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10.02.05 Ob6ecneyenne MHPOPMAIMOHHOI 0€30IIACHOCTH ABTOMATU3UPOBAHHBIX CHCTEM
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Pabouas mporpamma yuebnoit qucuuruinsl b/1.10 Xumus pazpaborana Ha OCHOBaHHHU (eiepatbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTA CPEAHEro MpoeCCHOHATBLHOIO 0Opa3oBaHUs IO
cnermanbHocTH 10.02.05 OGecnedenne WHMOPMANMOHHONW O€30MACHOCTH aBTOMATHU3HPOBAHHBIX
cucreM (6a30Basi MOJArOTOBKA), YTBEPKICHHOTO NMpHKa3oM MuHHCTEpCcTBa 00pa3oBanus 1 HayKu PD
ot 09.12.2016 r. Ne1553, yyebHoro 1s1aHa 1o nmporpaMmMme moAroTOBKU CIEIUATNCTOB CPEAHETO 3BCHA,
B COOTBETCTBUH ¢ PeKOMeHIalusIMU 10 OpraHU3aliH MOIyYEHHs CpeqHero o0mero oopa3oBaHus B
npenenax OCBOSHHsI 00pa30BaTENbHBIX MPOTPAMM CPEIHEro MpOoQecCHOHATBHOTO 00pa3oBaHUs Ha
0aze OCHOBHOro oOmiero oOpa3oBaHUSI C y4eToM TpeOoBaHUIl (emepaTbHBIX TOCYIapCTBEHHBIX
00pazoBaTENbHBIX CTAHAAPTOB IOJy4aeMOH CIEMUAIBHOCTH CPEOHEro MpOo(hecCHOHATBLHOTO
oOpa3oBanust (muceMo JlemaprameHTa TrOCyAapCTBEHHOM TMOJNUTUKM B  cdepe CpeaHero

npogeCcCHOHAIBHOTO 00pa3oBaHus U npodeccuoHanbHoro odydenuss Munucrepctsa [Ipocsenienus
P® ot 01.03.2023 Ne 05-592).

Cocrasutens: D¢ennueBa W.M., npenogaBaTens Koiiemka WH(GOPMALMOHHBIX TEXHOJOTHH H
3KOHOMMUHKU

Pabouast mporpamma yueOHOM TUCITUTIIIMHBI paCCMOTpPEHA U 0jj00peHa Ha 3aceganuu [[K
0011e00pa3oBaTeNbHBIX U TYMaHUTAPHBIX TUCIUILINH

ITporokon LIK Ne 10 ot 03.07.2023 1.

pencenarens 1K N~ 4 VmeroBa .M.



COJEPKAHUE
OO0mas xapakrepucTuka padoyeii nporpaMmmsbl 0011e00pa3oBaTeIbHON AU CHHMIIIMHBI
«XHMHA»

CTpykTypa M cogep:kanne 0011e00pa3oBaTeIbLHON AU CHUNITTHHBI
«XUMHD)

YcaoBus peasu3anuy NporpaMMbl 0011e00pa30BaTebHOM AUCIUTIIHHBI

KoHTpoJIb 1 o1leHKa pe3yJIbTATOB 0CBOEHHsI 001€00pPa30BaTEILHON AMCIIHILINHBI



1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBHOM JUCIHUILIUHBI «XUMUS»

1.1. MecTo TMCUMIUIMHBI B CTPYKTYpe OCHOBHOI npodeccHOHAIbHOH 00pa30BaTeIbHOI
NPOrpaMMblI

OOmieoOpa3oBarenbHas JUCHUILIMHA «XUMHS» H3y4aeTcsi Ha 0a30BOM YypOBHE B
001meo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(eCcCHOHANBHON 00pa30BaTeNbHOM
nporpammsbl B cootBeTcTBUU ¢ T'OC CIIO 09.02.01 - KomnbroTepHbIE CUCTEMBI U KOMILJIEKCHI.

TpyaoeMKoCTh TUCHUIUIMHBI «XUMHUsD» Ha 0a30BOM YPOBHE COCTaBJISET 68 4acoB, U3 KOTOPBIX
63 gaca — 6a30BbIi MoayNb (7 pa3aenoB), 3 yaca — NpUKIAIHON MoyJb (1 paszmen), BKITIOYAIOMIUN
MIPaKTUKO-OPUEHTUPOBAHHOE COJIEpKAaHNE KOHKPETHOM mpodeccuy WM CleuuaibHOCTH, 2 Yaca —
MIPOMEXYTOYHAsSI ATTECTALINS.

1.2. llenu u niaHupyeMble pe3yJibTaThl OCBOCHUS AUCIUIIIINHBI

1.2.1. llenu u 3a1a4u AUCIUTUTHHBI

Iens:

€CTECTBEHHO-HAYYHON KAapPTUHBI

@opMHUpOBaHME y CTYJEHTOB IIPEACTABICHUS O XHUMHYECKOH COCTaBIAIOLIECH
MHpa KAaK OCHOBBI IPUHATHS PEIIEHWA B JKU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOIO NTOBEJAECHUS B IPUPOIHOMN CpelE.

1.2.2. Pe3ynbTat 0cBOCHHUs Y4€OHOMN AUCIUTUTHHBI

Pe3ynbpTaTom ocBoeHus siBiseTcs oBiaaeHue odyyaromumcs oomumu (OK) komnereHnusamu:

WCCIICZIOBAaHUIH C COOJIFOJICHHEM TPaBUII
0e30macHOTo OOpaIIeHUs C BEIIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHHUEM;

- yCTaHaBJIHMBATh MPUHAJICKHOCTh
M3YYEHHBIX HEOPraHMYECKUX u
OpPraHUYECKUX BEIIECTB K OIMPEICICHHBIM
KjJaccaM W TpyNIaMm  COEJAWHEHHI,
XapaKTepU30BaTh UX COCTAB M BaKHCUIIIHE
CBOWCTBA; OMPEICISATh BHJIBI XHUMUYCCKUX
CBSI3€H, TUIBI KPUCTAJUIMYECKUX PEIIETOK
BEIIIECTB;
-KiaccupuIupoBaTth
peaxiuu;
-IPOBOJIUTH PACYeThl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XHUMHUYECKUX
peakiuii ¢ UCIONb30BaHUEM (DU3HUECKUX
BEITUYMH, XapaKTEPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI

- WCIONB30BaTh CHUCTEMHBIE XUMHYECKUE
3HaHWUS JUIS TPUHATHS PElIeHUH B
KOHKPETHBIX  KU3HEHHBIX CHUTYaIlUsX,

XUMHNUYCCKHEC

Koz OK VYmMmenus 3Hanusg
OK 01 COCTaBIISITh dbopmys | - XUMHUYECKON COCTaBJISIIOLIECH
OK 02 HEOPraHUYECKUX u OPraHUYECKUX | €CTECTBEHHOHAYYHOM KapTHUHBI MUDA,
OK 04 BEIIECTB, YpaBHEHUS XMMHYECKUX | pOJIM XHWMHUM B TO3HAHUM SIBJICHUI
OK 07 peakuuid, OOBSACHATHP  UX  CMBICI, | IPUPOJIBI
HUHTEPIPETUPOBATH pe3yJbTaTHI | - OCHOBOIIOJIATraloIIKe TE€PMUHBI,
XUMHUYECKHUX IKCIIEPUMEHTOB, MOHATHUSI TEOPUM U 3aKOHBI XHMHH, a
- POBEICHUS MPOCTEHIINX | TAKXKE 3aKOHOMEPHOCTU  IPOTEKAHUS
XUMHUYECKHX SKCHEPUMEHTAJIbHBIX | XMMMUUECKUX MPOIECCOB M SBJICHUM B

OKpY>Kalolleu cpene

- (baKTOJ'IOFI/ILICCKI/IX CBe,Z[eHI/Iﬁ 0
CBOﬁCTBaX, COCTaBc, IMOJIy4YCHHUHU H
0€e30IacHOM HCIIOJIB30BaHHNHN
BayKHEHIITNX HCOPraHN4YCCKUX n
OpraHn4cCKux BCOICCTB B 6I>ITy n
HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKA,

- ImpaBujIa 9KOJIOI'MYCCKHU

1e1ecCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM  NEATEIIBHOCTH B  LEIAX
COXpAaHEHUsT  CBOEr0  3I0pOBbI U
OKpYKarolllel TPUPOIHON Cpebl.




CBA3aHHBIX C  BEIIECTBAMM M  HUX
IIPUMEHEHHUEM.

2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30OBATEJBbHOM TUCIUTLIIMHBI

«XHUMUS»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueGHoii paGoTnl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 68
B T.4

OcHoBHoOE coepraHue 63
BT. U..

TEOPETHYECKOE 00yUeHHE 30
MPAKTUYECKHUE 3aHATHS 16
JabopaTOpPHBIE 3aHATHS 17
IpodeccnoHabHO-OPUEHTHPOBAHHOE COJlepKaAHNeE (COAep:KaHue 3
NMPUKJIATHOTO MO/YJIf)

BT. 4.

TeopeTuyeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITH 1
IIpomeskyTounasi arrecTanus (1uddepeHIMpOBaHHbIN 3a4eT) 2




2.2. TeMaTH4YeCKHH IJIaH U coaepiKaHue NUCIHUIIJINHBI «XHMHU»

HaumenoBanue CoaepikaHue y4eOHOro MaTepuasia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBAHHOE), OBLEM 9C0B dopmupyemble
pa3aesioB U TeM Ja00paTOPHBIE U MPAKTHYECKUE 3AHATHS, PUKJIATHOH MOIY.JIb KOMMETEeHI[HH
1 2 3 4
OcHoBHOE coepxaHue 63
Paznen 1. OcHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OcHoOBHOe coiep:kaHue 4 OK 01
CrpoeHne aToMOB
XUMHIYECKHX Teopernueckoe o0yueHue 2
JJIEMEHTOB U . -
npupoa CoBpeMeHHass MOJIeNIb CTpocHHsT aTtoMa. CHUMBOJIWYECKHH S3BIK XUMHH. XHUMHYCCKHH DIIEMEHT.
R — OnekTpoHHass KoHuryparnus aroma. Kmaccupukanuss XMMHUYECKUX JIEMEHTOB (S-, p-, d—?J‘IeMCHTBI).
CBSI3H BanenTHbie = 3JIEKTPOHBI. BaneHTHOCTS. OJIeKTpOHHAs  MpPUPOJA  XMUMHUYECKOM  CBS3M. 2
DONeKTPOOTPULATEIbHOCTh. BHIbl XMMHYECKOM CBsI3M (KOBaJCHTHas, MOHHAs, MeTajuInyecKas,
BOJIOPOHAS) M CTIOCOOBI € 00pa3oBaHMSs
IIpakTHYecKkne 3aHATHS 2
Ilpakxmuuecroe 3ansmue Nel
Pemienue 3amaHvii Ha WCMOJB30BAHUE XUMHUYECKOM CHMBOJMKH M Ha3BaHUN COCIUHEHUH 10
HOMEHKJIAType MEKIyHapOTHOTO COK03a TEOPETHUECKOM U MPHUKIIATHOM XUMUHU U TPUBUAIBHBIX Ha3BaHHMA
JUIS COCTaBIICHUSI XUMUYECKHX (OPMYII IBYXaTOMHBIX COSAMHEHUN (OKCHUIIOB, CYIb(UIOB, TUIPHUIOB U 5
T.II.) U APYTUX HEOPTraHMYECKUX COCIUHEHHUM OT/IEIbHBIX KIacCOB.
[IpakTrdeckue 3aaHUsl HA YCTAHOBIICHUE CBSI3U MEXy CTPOCHHEM aTOMOB XMMUYECKUX JJIEMEHTOB H
MEePUOJNYECKUM H3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCAMHEHHH B COOTBETCTBUH C
nosioxkeHreM [leproanaeckoit CCTEMBI.
Tema 1.2. OcHoBHOE coepxaHue 2 OK 01
OK 02
IIpakTnuyeckune 3aHATHS 2




[Tepuoanueckuit
3aK0H ¥ Ta0muIa
JA.N. MenneneeBa

[Tepuonnueckas cucrema xuMuueckux 3eMeHToB .M. Menneneea. ®u3nueckuii CMbICI
[lepuoauueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHUEM
XMMHUYECKOro aieMeHTa B [lepuoanueckoil cucreme. MUpoBO33peHUECKOE U HAyYHOE 3HAUE€HUE
[Tepuomanueckoro 3akona JI.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Ilpakmuueckoe 3anamue Ne 2

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
351IeMeHTOB «MeTannyeckue / HeMeTaNInYeCKUe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IIEPUOIUYECKON cUcTEME
xuMuueckux anemenToB [[.M. MeneneeBa»

Pa3zpnen 2. Xumuyeckue peakuuu

12

Tema 2.1. Tursl
XUMHUUYECKAX
peakuui

OcHoBHoOE conepxaHue

Teopernueckoe o0yueHue

Krnaccudukanus u TUIBI XUMUYECKUX PEaKIUi C ydacTUEM HeopraHuyeckux BemiecTB. CocTaBieHue
yYpaBHEHUHN PEaKIUid COSAMHEHUS, PA3I0KEHHUS, 3aMEIIICHHsI, OOMEHa, B T.4. PEaKIIUi TOPEHU,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHUs OKHCTIEHUSA-BoccTaHOBIIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEIb.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIil METOA0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIECCax U
KU3ZHEJEATEIbHOCTH OpPraHU3MOB

IlpakTHYeckue 3aHATHSA

Ilpakxmuueckoe 3ansmue Ne 3

KonuuectBeHHble OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHUHM U PACUEThI IO
YpPaBHEHUSAM XHMMHUYECKMX peakinuid. Mosb Kak eIMHMIIa KOJMYecTBa BellecTBa. MomsipHas Macca.
3aKOHBI COXpaHEHUs MacCchl M SHEpPruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS
MJIOTHOCTH T'a30B.

Pacyerbl Mo ypaBHEHUSM XUMHUYECKUX PEAKIMI C HMCIOJIh30BAaHUEM Macchl, o0beMa (HOpMallbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01
OK 02




Tema 2.2. OcHoBHOe conep:kanue 8 OK 01
DNEeKTpOIUTUYECKA OK 04
g quccommanus u | 1€OpeTnveckoe odyueHune 4
HWOHHBIN 0OMEH .

Teopus anexkrponuTudeckor auccounanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakuny HOHHOTrO

oOMeHa. CocTaBieHHE PEaKLHMi MOHHOrO OOMEHa IyTEM COCTaBJIEHUS HX IOJIHBIX U COKpAIlEHHBIX 2

HMOHHBIX ypaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHus HA COCTaBJICHUE HOHHBIX peaKuil.

I'unponu3 coneil. 3HaueHuWe TUApPOIM3a B OMOJIOrMUECKHX OOMEHHBIX mpoueccax. I[IpumeHenue )

TUIPOJIN3a B IPOMBIIIJIEHHOCTH.

JlabopaTopHble 3aHATHUS 4

Jlabopamopnas paboma Nel « TUTibl XAMUYECKUX PEAKITUAI.

Hccnenoanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOTHBIX M 00pa3yIOIIUXCsl BEIECTB) U MPU3HAKOB )

XUMHUYecKHuX peakuuil. [IpoBenenue peakunii HOHHOTO 0OMEHa, OIpeIeIeHHe CPEIbl BOAHBIX

pacTBOPOB. 3a/laHKs HA COCTABJICHUE MOHHBIX PEAKIUM.

Jlabopamopnas paboma Ne2 «Peaknyuu ruipoanza.

HccnenoBanue cpebl paCTBOPOB CoJieH, 00pa30BaHHBIX CHIIBHBIMH U CIa0bIMH MPOTOIUTAMU, UX 2

peakiuii ¢ pacTBOpaMu I1ejouu U kapOoHnara HaTpus. CocTaBlieHHEe peaklii THAPOIU3a CoJeil.
Pazngea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BElECTB 16
Tema 3.1. OcHoBHOe co/iep:KaHue 4 OK 01
Knaccuduxkarnus, OK 02

Teopernueckoe o0yuenune 2




HOMEHKJIaTypa 1
CTpoeHHue
HEOPTraHUYECKUX
BEIIIECTB

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U cloKHbIE
BemecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCHJIbI, TUAPOKCUABI, KUCIOTHI, COIH). B3aumocBsa3b
HEOpPraHMYECKUX BEIEeCTB. ArperatHble coCTOsHuUs BeulecTBa. Kpucrannuueckue u amopgHbie
BELIECTBA. THUIIbl KPUCTAIIIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAsA, MOHHAs, MeTaJlInYecKast).
3aBHUCUMOCTD (PU3NIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XUMHYECKON aKTUBHOCTH BEIIECTB OT BUJIa XMMUYECKOM CBS3U U TUIA KPUCTALIMYECKON PEIIECTKH.
[IpuunHbl MHOrooOpasus BemiecTs. COBpeMEHHbIE IPEICTABICHUS O CTPOCHUN TBEPABIX, KUIKUX U
ra3oo0pa3HbIxX BemecTB. JKuIKue KpucTalbl.

HpaKTuquKue 3aHATUSA

Homenknarypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXO/IS U3 UX XUMUYECKON (hOPMYJIIbI
WM COCTaBJICHHE XMMHUYECKON OPMYJIIBI HCXO/S U3 Ha3BaHUs BEIIECTBA 10 MEXIyHAPOAHON
(MIOIAK) nnu TpuBUanbHON HOMEHKIIATYpeE.

Ilpaxmuueckoe 3ansmue Ne4

-Pemenue 3a1au Ha pacueT MacCOBOM JTOJIH (MacChl) XUMHUUYECKOTO 3JIEMEHTA (COSAMHEHUS) B MOJICKYJIE
(cmecn).

-Pemienne npakthuyeckux 3amaHuil 1Mo KiaccuuKalUM, HOMEHKIAType M XUMHYECKUM (opMmyaam
HEOpPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHblil Ta3, YIJIEKHCIbIM ras, aMMHak, raiieHas
W3BECTb, HETallleHasi U3BECTh, MUThEBAs COJA U IPYTUX): HA3bIBaTh U COCTABIISATH (DOPMYIIBI XUMUYECKUX
BEILECTB, ONPEIEATh MPUHAAICKHOCTh K KJaccy.

Hcrounuku xumuueckoi nHGopMmauu (cpeicTBs MaccoBoi nHbopmanuu, cetb HTEepHET U apyrue).
[Touck nHpopmanuu Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM hopmyriam

Pyb6eocnuviii konmponws Nol

Tema 3.2. dusnko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

OcHoBHOe co/iep:KaHue

10

Teopernueckoe o0yuenune

MeTtamisl. O6H_II/IC (I)I/I3I/I‘-ICCKI/IG U XHMHYECKHE CBOIcTBa MeTaioB. CrocoObl MOJIYyUCHHU . 3HaueHUE
MCTAJUIOB W HEMCTAJJIOB B IIPUPOAC U KUBHCACATCIIBHOCTHU YCJIOBCKA W OPraHU3MOB. KOppOSI/IH
MCTAJUIOB: BUJbI KOPPO3UH, CIIOCOOBI 3alllUTLEI MCTAJJIOB OT KOPPO3HUHU

OK 01
OK 02
OK 04




Hemeramner. OOmme ¢usndeckne W XUMHYECKHE CBOWCTBA HEMETaUNIOB. THIIMYHBIE CBOMCTBA
HemeraioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COeIMHEHUH HeMeTauioB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, TUAPOKCHUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIIUX OKCHJIOB M THAPOKCHUJIOB

HpaKTuquKue 3aHATUSA

Ilpakmuuecxoe 3anamue Ne5

CocraBneHrue ypaBHEHHH XUMHYECKHUX PEAKIMH C yJacTHEM MPOCTHIX M CJIOKHBIX HEOPTaHWYECKUX
BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHJOB METaUIOB, HEMETAJUIOB M aM(pOTEpPHBIX AIIEMEHTOB;
HEOPraHMYECKHX KHUCIOT, OCHOBAaHWUH ¥ aM(OTEpPHBIX THUIPOKCHIOB, HEOPTaHUYECKHX COJIEH,
XapaKTEPHU3YIONIUX UX CBOWCTBA.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUN Ha CBOMCTBA, COCTaB, MOJy4YEHHE U
0e30MacHOe HCIOJb30BAaHWE BAKHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPaKTUYECKOH
NeSITEeIbHOCTH YeJIOBEKa.

JlaGopaTopHble 3aHATHSA

Jlabopamoprnas paboma Ne3 «CBOHCTBa METAIOB W HeMeTauioB». MccimenoBanue (U3MYECKUX H
XMMHUYECKUX CBOMCTB METAJUIOB U HEMETaJIOB. PelieHue sKCrepuMEHTANbHBIX 3a/1ad MO CBOMCTBaM
XMMHUYECKMM CBOWCTBAM METAJJIOB M HEMETaJUIOB, IO PACMO3HABAHUIO U TOJYYEHUIO COEIMHEHUI
METaJJIOB ¥ HEMETAJIJIOB.

Tema 3.3.
Nnentudukanus
HEOPTaHUYECKUX
BEIIECTB

OcHoBHOe co/iep:KaHue

JlaGopaTopHble 3aHATHS

Jlabopamopnas paboma Ne4 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

Pemienne sKcrepUMMEHTANBHBIX 3a/ad [0 XHWMHUYECKHUM CBOMCTBAM METAJJIOB M HEMETAJJIOB, IO
pacro3HaBaHMIO U MOJYUYEHUIO COSJMHEHUI METaJIIOB U HEMETAJLIOB.

WnenTudukanys HEOPraHM4eCKUX BELIECTB € CIOIb30BaHUEM UX (PU3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuy Ha Cybdar-, KapOOHAT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHHSI

OK 01
OK 02
OK 04
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Paznea 4.

CTpoeHne H CBOMCTBA OpPraHnve€CKUuX BEIECTB

18

Tema 4.1.
Knaccudukarmus,
CTPOCHUE U
HOMEHKJIATypa
OpraHUYeCcKuX
BEIIECTB

OcHoBHOE CoA€EpKaHue

TeopeTuquRoe oﬁyqelme

[losiBiieHHE K pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipeamer opranndeckon xumun. MecTto u
3HAYEHUE OPTaHNYECKONW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOEHHE KaK IMOPSIOK COECIUHEHHS aTOMOB B MOJIEKYJI€ COTJIaCHO MX BaJ€HTHOCTH.
OcCHOBHBIE MOJIOKEHUSI TEOPUH XMUMHUYECKOTO CTPOEHUSl OopraHudeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OpPraHu4YeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpoeHHs MoJieKyJl. I3omepus u n3omepsl.

[lonsatne o ¢ynkuuoHaneHOM Tpynme. Paauwkan. [lpunnumsl kmaccudukauu —OpraHUMYECKUX
coeaquHeHn. MexyHapoaHas HOMEHKIJIaTypa U MIPUHIIMITEI HOMEHKIATyPbl OPraHUYeCKUX COSTUHEHHH.
[TonsiTre 00 a30TcoEpKaAIUX COSAUHEHMSIX, OMOIOrHMYeCKN aKTUBHBIX BellecTBax (yrieBojax, Kupax,
Oenkax U JIp.), BEICOKOMOJICKYJIAPHBIX COSAMHEHUSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHS

Homenknatrypa opraHMuYecKMX COEIWHEHUN OTAEIbHBIX KJIAaCCOB (HACBILIECHHBbIC, HEHACBHIIEHHBIC U
apoOMaTHYECKHUE YTJIEBOJIOPOAbI, CIUPTHI, (DEHOIIBI, aJIbJICTH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
Ilpakmuueckoe 3anamue No6

CocraBiieHHE TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BELIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YsSl MX Ha3BaHUs IO CHUCTEMAaTHYEeCKOM M TPUBHUAIBHOW HOMEHKIAType (ITHJIEH,
alleTuiieH, IHIepuH, (eHon, ¢GopManbIeruja, yKCycHas KHUCIOTa, TIuluH). Pacdersl mpocreiimieit
(hopMyIIbI OPraHUYeCcKO MOJIEKYJIbI, UCXOMS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02

Tema 4.2.
CaoiicTBa

OcHoBHOe co/iep:KaHue

12

Teopernueckoe o0yuenune

OK 01
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OpraHUYECKUX
COEIUHEHUN

OU3NUKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCJUHEHUH OTIENBHBIX KJIAcCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJacca; TOMOJIOTHUECKUH psAl M 00mas popmysia; H30MEpHUs;
(¢u3nvecKne CBOWCTBA; XUMHUUECKUE CBOMCTBA; CIOCOOBI OMYUYCHHUS):

— IpeneibHbIe YINIEBOAOPObl (aJIKaHbl M LUKJIOANKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKICHUE B
MIPUPO/IE U IPUMEHEHHUE AJIKAHOB;

— HempeaeabHbIe (aJTKEeHbI, aTKUHBI M aJIKaJUEHBI) U apOMaTUYECKUE yTieBOA0poabl. ['opeHue aneruieHa
KaK UCTOYHHMK BBICOKOTEMIIEPATypPHOTO MJIaMEHH JUIsl CBApPKH U PE3KU METAIIJIOB

— KUCJIOPOCOAepKallue COeTUHEHU (CIUPTHI U PeHOIbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, AlIbAETUIBI 1
KETOHBI, JKUpBI, yriaeBojsl). [IpakTuueckoe MNpUMEHEHHE OSTUJICHIJIMKOJSA, IJIMLEpPHHA, (QeHona.
[Ipumenenue Qopmanpaeruia, ameraibAeruaa, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbIJia

— a30Tco/ieprKalle COeAMHEHNs (AaMUHBI 1 AMUHOKHUCIIOTHI, O€TIKK). BricokoMomneKysspHble COeTMHEHHS
(cuHTeTMYECKME M OHMOJOTMYECKU-aKTHBHBIE). MOHOMEp, TIOJIMMEp, CTPYKTYpHOE  3BEHO.
[Momumepu3arus STHIIEHa KaK OCHOBHOE HAIPABJICHUE €T0 UCTIOIb30BaHUS.

I'eHeTHueckas CBsI3b MEXAY KIaCCAaMH OPTaHWYECKUX COCITUHEHHI

IIpakTHYeckue 3aHATHS

OK 02
OK 04
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CBoiicTBa OpPraHMYeCKUX COCIMHEHUM OTHAEIbHBIX KJIacCOB (TpUBHAIbHAS M MEXKIyHApOIHAS
HOMEHKJIATypa, XUMHYECKHUE CBONCTBA, CIIOCOOBI MOyYEHHs): TIPECIbHbBIE (AJIKAHBI M IIUKIIOAIKAHBI),
HeMnpeebHbIC (AJIKeHBI, AJIKUHBI U aJIKAIMCHBI) ¥ APOMATHUYECKUE YTIIEBOJOPOIbI, CIIUPTHI U (DEHOJIHI,
KapOOHOBBIC KHCIIOTHI M 3(UPHI, aAlTbJCTUIBI M KETOHBI, AMUHBI 1 AMHHOKHCIIOTHI, BEICOKOMOJICKYJISIPHBIC
COEIMHEHMUSI.

Ilpakmuuecxoe 3anamue Ne'7

-3aaHrs Ha COCTaBJICHHE yYpaBHEHUH XUMHYECKUX PEAKIMi C y4aCTHEM OpPraHWYECKHUX BEIIECTB Ha
OCHOBAHUU MX COCTaBa U CTPOCHUS

-CocTaBieHue cxeM peakuuid (B TOM 4YHCIE 10 TMPEIOKEHHBIM I[EMOYKaM IPEBPAICHUN ),
XapaKTEPHU3YIONIUX XUMHUECKHE CBOMCTBA OPTAHMYECKUX COCTMHEHUM OTACIIBHBIX KJIACCOB, CIIOCOOBI MX
MOJyYeHUsT W Ha3BaHWE OPTaHWYECKUX COCAMHEHUW 10 TPUBHAIBHOW WM MEXIYHAPOJIHOU
CUCTEMAaTUYECKOM HOMEHKJIAType.

-Pemienne TmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHW HAa CBOMCTBA OPraHUYECKHUX
COCTMHEHHUH OTJENHHBIX KJIACCOB

JlabGoparopHas padora

Jlabopamopnuas paboma Ne5 «IIpeBparieHusi OpraHMUYeCKUX BEIIECTB MPU HarPEBaAaHUN.

[Tonydyenue sTriieHa U M3ydeHHUE ero cBOMCTB. CoCTaBiIE€HHUE PEAKIMi MPUCOSANHEHUSI U OKUCIICHUS Ha
npuMepe dTuiieHa. PelieHne pacdeTHbBIX 3a/lady ¢ UCHOJIB30BAHUEM IUIOTHOCTH Ta3oB MO BOAOPOAY U
BO3JYXY.

Tema 4.3.
Nnentudukanus
OpPraHHYECKUX
BEIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEeITEILHOCTH
YyeJI0BEKA

OcHoBHOe co/iep:KaHue

Teoperudeckoe o0yueHue

buooprannueckue coeauHenus. [IpuMeHeHne u Ouosornyeckas poib yriaeBojoB. OkxucieHue
yIIA€BOJAOB — HCTOYHHMK OSHEPrUU SKUBBIX OpraHu3moB. OOjgacTu NPUMEHEHUs aMHHOKHCIOT.
IIpeBpatieHus 6€71K0B MUIM B opranu3Me. buonorunueckue pyHnkunu 6enkoB. buonornueckue GpyHKuInu
XKHUpOB. PoJib oprannueckoil XMMUU B peIIeHUH MpoOIeM MUIIEBOM 6e30IacHOCTH.

Ponp opraHuueckoil XMMHUHM B pEIIEHUH MNpOoOJIeM HHEPreTHUecKoi Oe30MacHOCTH, B PA3BUTUHU
MEAULMHBI, CO3aHUN HOBBIX MAaTE€PHUalIOB, HOBBIX HCTOUHUKOB SHEPIuM (aJbTepHATUBHbIE HCTOUHUKHU
sHeprun). OnacHOCTh BO3JCHCTBUS HA KHUBBIE OPraHU3Mbl OPIraHUYECKUX BEIECTB OT/IENIbHBIX KIaCCOB
(YrneBosopo/ibl, CIUPTHI, (EHONBI, XJIOPOPTaHUYECKUE IPOU3BOIHBIC, AIBJACTUABI U Jp.), CMBICH
[IOKa3aTelsl MPeAebHO TOIYCTUMOM KOHLEHTPALUU

OK 01
OK 02
OK 04
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JlaGopaTopHble 3aHATHS

Jlabopamopnas paboma Ne6: «Vnentudukanusi OpraHMYeCKIX COSANHEHUH OTEIBHBIX KIACCOBY.
Wnentudukanust OpraHu4ecKuX COSANHEHU OTACNTBHBIX KJIACCOB (Ha MpUMepe albJIeTu0B, KpaxMania,
YKCYCHOHW KHCIIOTBI, OSJIKOB H T.II.) C UCTIIOIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakuuid. JleHarypauust Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu OEJIKOB.
BO3HUMKHOBEHME AHATMTUYECKOIO CUTHAJIA C TOYKM 3PEHUS XMMHYECKUX IPOLIECCOB IPU NMPOTEKAHUH
KaueCTBEHHOW peaKIiy, O3BOJISIONIEH HACHTUPUIIMPOBATh NPEAJI0KEHHbIE OPraHN4YeCKHE BEIeCTBa

Pazpnea 5. Kuneruveckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkuui
Tema 5.1. OcHoBHOe coiep:kaHue OK 01
CkopocThb OK 02
e p—— Teopernueckoe o0yueHue
peaKuui.
CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOABI PEATHPYIOMIUX BEIIECTB,
XuMHECKoe KOHIEHTPALlM PpPEearupyromux BeLECTB, TEMIEpaTypbl U IUIOMAJAM PEAKIMOHHOM TOBEPXHOCTH.
PaBHOBECHC TennoBsie 3 (HEKTH XUMUUECKHX PEAKIIUA. DK30- U SHAOTEPMUUECKUE, PEAKITUH.
OO6patuMocCTh peakiuii. XUMHIEeCKOE paBHOBECHE M €TI0 CMEIIICHHE 1101 IEHCTBHEM Pa3TMIHBIX (DaKTOPOB
(KOHILIEHTpaIMsl peareHTOB WJIM MPOAYKTOB peakiuH, JaBJIeHHWE, TeMIeparypa) JUisl CO3JaHUA
ONTUMAJIFHBIX YCJIOBUI MPOTEKaHUs XUMHUUecKuX npoueccoB. [Ipunnun Jle [latense
IIpakTHYeckue 3aHATHS OK 01
OK 02
Ilpaxmuuecroe 3ansmue No§
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX HA H3MEHEHUE
CKOPOCTH XUMHUYECKON PEaKIINH, B T.4. C MO3ULUI SKOJIOTHUECKHU 11e71eco00pa3HOro MoBeCHHs B ObITY U
TPYJOBOH JESITENTFHOCTU B LEJSIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOIICH MPUPOJIHOM Cpebl.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha mnpuMmeHeHue npuHuuna Jle-lllarense s
HaXOXJCHUS HAMpaBIEHUS CMEIIECHUS paBHOBECHS XHMHYECKOHW peakuud M aHanu3 (PaKTopos,
BIIMSIFOIIMX HAa CMELIEHUE XUMUYECKOTO PaBHOBECHUS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHoBHoOe€ coepxaHue OK 01
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[lonsTtue o Teopernueckoe odyuenue OK 02
pacTBopax OK 07
PactBopeHne kak Qu3nko-xuMuueckui mpomecc. PactBopel. CriocoObl NMPUTOTOBICHUS PACTBOPOB.
PactBopumMocTs. MaccoBast 105151 pacTBOpeHHOT0 BetiecTBa. CMBICI MOKa3aTess MPeIeabHO IOy CTHMOM
KOHIIEHTPAIIUU U €T0 HCIIOJIb30BAHNE B OIICHKE 3KOJIOTUIECKON O€30IMaCHOCTH.
[IpaBuna sKoJIOTrMYECKH I1€JI€CO00PA3HOT0 MOBEACHUSI B OBITY W TPYAOBOM IEATEIHHOCTH B IENSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYKAIOLIEH MPUPOIHOW CPEAbl; OMACHOCTh BO3JAECHCTBUS HA >KUBBIC
OpraHWU3MbI ONPEICTICHHBIX BEIIECTB.
Pemrenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HAa PacTBOPHI, HCTIOJIb3yEeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKa
Tema 6.2. OcHoBHoOE coiepxaHue OK 01
HccnenoBanue OK 02
cBoiicTB pacTBOpoB /1a00paTopHbIe 3aHATHS OK 04
Jlabopamopnas paboma Ne7 «IIpurotoBiaeHne pacTBOPOBY.
[IpuroroBiienue pacTBOpPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalUH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMU) U OMpeiesieHUue Cpeibl BOAHBIX PACTBOPOB.
Pewrenue 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB
Paznen 7. KauecTBeHHBbIE peakiuy 00HAPY/KEHUSI HEOPraHUYECKUX U OPraHMYeCKUX BellecTB
Tema 7.1. JlabopaTopHble 3aHATHUS
OoGnapyxeHue
OPTaHUUeCKIX OO6Hapy>keHue OpraHMuecKux COSAMHEHUN OTIEIbHBIX KIIACCOB.
BEIIECTR Jlabopamopnas paboma Ne§ «KauecTBeHHbIE PeaKIIMK Ha OTJEIBbHBIE KIACChl OPraHuYeCcKIX OK 01
R~ BEIILIECTBY. OK 02
KIACCOB C [IpoBeneHne Ka4eCTBEHHBIX PEAKIUI, UCIIOIb3YEMBIX I OOHAPYKEHUSI OPraHUYECKIX BELIECTB OK 04
HCIIONb30BaHMeM | PA3THYHBIX KIACCOB: (beHonoB, anbAETUAOB, KpaxMala, YKCYCHOW KHCIOThI, aAMUHOKHUCIIOT, OEIKOB U JIp. OK 07

Omnucanue Ha6J'IIO,Z[aCMLIX SIBJICHUH M COCTABIICHUE XHUMHUYECKUX peaKHI/Iﬁ U/WIIA CXEM.
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Ka4C€CTBCHHBIX
peakuui

Jlabopamopnas paboma Ne9 «KauecTBeHHBIN aHATN3 OPraHMYECKUX COSAUHEHHH M0 (PyHKIIMOHATEHBIM
rpynmnam».

HpOBCILCHI/Ie Ka4C€CTBCHHBIX peaKHI/Ifl, HCIIOJIB3YCMbBIX MJIA PpacCllO3HaBaHUA OPraHUYCCKHUX BCUICCTB
OTACJIBbHBIX KJIACCOB ITO (1)yHKIII/IOHaJ'II)HBIM I'pynmnam: Ha IpuMEpC aMUHOKHUCIIOT U Kap6OHOBI)IX KHUCJIOT,

CIHPTOB M (DEHOJIOB, alNbJAETHIOB M KEeTOHOB. OmnmcaHue HaOMIOAAEMBIX SIBICHHH U COCTaBJICHUE
XUMHYECKHX PEAKIIUI U/ CXEM.

IpodeccnonanbLHO-OPpHEHTHPOBAHHOE CO/lepKaHUE (COdepPKAHUE TPUKJIATHOTO MO/TYJIs1)

Pasnea 8.

Xumusi B ObITY U IPOU3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA 3 OK 01
OK 02
Tema 8.1. OCHOBHOE CO/IepKAHUE 3 OK 04
Xumus B ObITY U OK 07
HPOM3BOJICTBEHHO! | TeopeTHuecKoe 00yueHne 2
JEeATeITbHOCTH
YyeJioBeKa Hogeiimme n1ocTHkKeHNs XUMHUECKOW HAYKH M XUMHUYECKOW TeXHOJOTHH. Posb Xumuu B oOecriedeHun
9KOJIOTUYECKOM, SHEPTETUUECKON U TTUIIIEBOM 0€30IMacHOCTH, pa3BUTUH MeIUIIMHEL. [IpaBuia mowncka u 1
aHajM3a XUMUYECKOW WHGOpPMAIMKM W3 pPa3IMYHBIX HMCTOYHUKOB (Hay4Has H Yy4eOHO-HaydHas
IuTepaTypa, CpelIicTBa MacCoBOi nHQpopMalnu, ceTh THTEepHET)
I[IpakTHYeckue 3aHATHS
Ilpakxmuueckoe 3ansmue Ne9
ITouck m aHamu3 KEMCOB O NMPUMEHEHUM XWMHYECKHX BEIIECTB M TEXHOJOTHH C ydeToMm Oymymiein
NpopECCHOHAIBHOW ~ JACATCIIBHOCTH 10  TeMaM:  BaOXHEHIIME  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KEepaMHuKa, MaTepualbl I  AJICKTPOHHUKH, 1
HaHOMAaTepHUalbl, TEKCTHUJIbHBIC BOJOKHA, HCTOYHMKH OJHEPTrUH, OPraHMYECKHE W MHUHEpaIbHbBIC
yA0OpeHHMS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHS.
3amuTa: [IpencraBnenne pe3ynbTaToB pelieHus KeicoB B popMe MUHH-IOKIAa C Ipe3eHTaIuei
Py6eoicnwiii konmpons No2 1
IIpome:xxyTouHasi aTTecTanus Mo AucuumanHe (1uddepeHIMPoOBaAHHBIN 3a4eT) 2
Bcero 68 u
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA30OBATEJILHOI
JUCLUIINHDBI

3.1. Tpe6oBaHMS K MUHHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecleYeHH 0
JUis  peanu3anid MPOrpamMMbl JTUCIHUIUTHHBI JIOJDKHBI OBITH TIPETYCMOTPEHBI CIICYIOIIHE
CHeIMAIbHBIC IOMEIICHHUS: YIeOHBI KaOMHET XUMHH H/UITH YU4eOHON XUMUYIECKOU TabopaTtopuu.

O6opynoBanue yueOHOro kaOuHera (HarjsiHble MOCOOMs): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJI, MOJIEIN KPUCTANINYECKUX PEIIETOK, KOJJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIHA KOJUIEKIIMM TIOJIMMEPOB; KOJUICKIHS TOPHBIX HOPOJ W MHUHEpaloB, Tabnuma MeHaeneeBa,
yaeOHble GpubMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BE/ICHUS 3BYKa,
MIPUHTEP, MYJbTUMEINA-TIPOCKTOP C HSKPAaHOM, MYJbTHMEAWNHAS JOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3CHTALNMN.

O6opynoBanue Jsadoparopum W Ppadoyux MecT JAOOPATOPUM: MEH3YPKH, IHICTKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JTyTIbI, MPEIMETHBIC ¥ MOKPOBHBIC CTEKJIA, IIAHIICTHI JIJIs
KaIleJIbHBIX peaknuid, GuibTpoBaibHas Oymara, MPOMBIBAJIKH, CTCKIISIHHBIC MPOOUPKU, PE3UHOBHIC
npoOku, (GoHapuKH, HAOOp PEAKTUBOB, CTEKJISHHBIE MAJIOYKH, INTATUBBI JJII MPOOHUPOK; MEPHBIE
AJTUHPHI, BOPOHKHU CTEKJISTHHBIE, BOPOHKH JienuTenbHble mumHaAprudeckue (50-100 mut), cTynku ¢
necTukoM, (appopoBble HYalIKW, MUHLETHI, (GUIBTPHl OyMaxkHble, BaTa, MapJjs, 4acOBbIE CTEKJa,
IEKTPOIUTUTKH, JTaOOPATOPHBIC IITATUBBI, CIIUPTOBBIE TOPEIKH, CITMYKH, TPUOOP IS MONTYICHHS
ra3oB (WJIM MPOOHpKa C Ta300TBOJHON TPYOKOM), AepKaTeIu Il MPOOUPOK, CKIISTHKU JJI XpaHCHUS
PEaKTUBOB, pa3gaTOUYHbIC JIOTKU; XuMuueckue crakanbl (50, 100 u 200 mu1); mmarenu; MUHIICTHI;
TUTEJIBHBIC IIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe Mpooupku (Ha 10—20 M) u MepHBbIE KOJIObI
(25, 50, 100 u 200 mur), BoastHast OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIC MAJIOYKH; KOHUYECKHE KOOI
st tutpoBanus (50 m 100 mur); MHAMKATOPHBIE TOJOCKU JiA ompeneiaeHuss pH u cranmapTHas
WHJIMKATOpHAs ITKaJa; YHUBEPCATbHBIN HHAUKATOp; nuneTku Ha 1, 10, 50 M (wnm no3atopsl Ha 1, 5
u 10 M), GropeTKH Juisi TUTPOBaHUsA, MeAuIIMHCKUe mmpuipl Ha 100—150 M, maGopaTopHble W/Win
aHanMTU4eckue Bechl, pH-MeTpbl, cymmibHbIN m1kad, u ap. 1adoparopHoe 000py10BaHHE.

3.2. UndopmanmonHoe obecriedeHUe peaau3anuy NporpamMmmbl

IlepeyeHb pexkoMeHIyeMbIX YUeOHBIX H31aHuil, UHTepHeT-pecypcoB, J0NOJHUTEIbHOM
JINTEPATYPHI 10 peajn3anum 001meo0pa3oBaTeIbHON JUCHUNIIMHBI

OcHoBHAA JIUTEPATYPA:
1. Andunorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JAJIsi CPEIHETO MPOPECCUOHATBHOTO

obpazoBanus / 1. B. AudunorenoBa, A. B. badkos, B. A. [lonkoB. — 2-¢ W31., HCIIp. U JIOI. —
Mocksa: UznatensctBo FOpaiit, 2022. — 291 c.

2. Illeromuxuna, H. A. O6mas xumus: yuebnuk mis CIIO / H. A. Hleromuxuna, JI. B.
Munaesckas. — Cankt-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonsckuit, A. b. XuMus: y4eOHUK U TPAKTHUKYM JJIsl CPEIHEr0 MpOQecCHOHATBHOTO
obpazoBanus / A. b. Hukoneckuii, A. B. CyBopoB. — 2-e u3z., nepepab. u gon. — Mocksa:

W3narensctBo Opaiit, 2022. — 507 c.

4. Xumus: yueOHUK JUIs cpeiHero npodeccnonanbHoro oopasosanus / FO. A. Jle6enes, I'. H.
danees, A. M. 'ony6es, B. H. lllanoBan; mox obmieit penakuueii I'. H. @ageeBa. — 2-e uz., mepepad.
u jpon. — Mocksa: U3parensctBo HOpaiit, 2022. — 431 c.
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JlomoJiHUTEIbHAS JIUTEpaTypa:

1. Xwumusa. 10 xmacc. YraoyOnéuusii ypoBens : yueOnux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 446,
[2] c.: mi

2. Xwmusa. 11 kmace. Yrayonéuusiii ypoens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. Iposnos, B.B. JIynun; noxg pea. B.B. JIyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: ui.

3. Xwumwusa. YrayOneHnsiit ypoenb. 10—11 knaccsr: pabodas mporpamma k tuanu Y MK B.B.
Jlynuna: y4e0HO-METOTNIECKOE rnocobue / B.B. Epemun,
A.A. Ipoznos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mocobne k yueOHuky B. B. Epemmna, H. E. Ky3smenko,
B.M. Tepenuna, A. A. [lpo3nosa u ap. «Xumus. Yriuy0OneHHsli ypoBeHby». 10 knace / B. B. Epemun,
AA. Hpo3nos, N.B. Epemuna, B. . MaxoHvHa,
O. 1O. Cumonosa, 2.10. Kepumo. — M.: [Ipoda, 2018. — 339 c. : um.

5. Meroauyeckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3noBa
u ap. «Xumud. YriayOneHssiit yposeub». 11 kimace / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna,
H.B. Bonkoga, H.B. ®upcrosa, 2.10. Kepumon. — M.: [Ipoda, 2018. — 423 c. : um.

6. I'yceBa, E. B. Xumusa mns CIIO: yueOHo-meTommueckoe mocodue / E. B. I'yceBa, M. P.
3uranmmuza, [. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-2792-4. —
Texkct: osmexktpoHHbli //  Jlamb @  21eKTpoHHO-OmOmmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexum moctymna: 1js aBTOPHU3.
M0JIb30BATEIEH.

7.  Yepnukona, H. }O. Xumus B noctynHom u3nnoxeHuu: yueoHoe mocooue s cro / H. 1O.
YepuukoBa. — 2-e uzl., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-
9500-9. — Texct: oanekrponHbit // Jlawb: snekTpoHHO-OuOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nara o6pamenus: 14.10.2022). — Pexum noctymna: 1jis aBTOPHU3.
M0JIb30BATEIEH.

8. [enunpina, JI. B. Xumus: yuednoe nocodue / JI. B. llleBauipina, A. 1. AnmapueB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekct: aneKTpoHHbIi // JlaHb:
aNeKTpOoHHO-OnbOmoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (nara oOpamenus:
14.10.2022). — Pexum goctyna: 1Jis aBTOpU3. MOJIb30BaTENEH.

9.  bmunos, JI. H. Xumus: yuebunuk mia CIIO / JI. H. bnunos, WU. JI. Tlepdunosa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-
7. — Texkcr: onextpoHHbld //  JlaHb: anekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/167183 (nata obpamienus: 14.10.2022). — Pexum goctymna: 1yis aBTOPU3.
I10JIb30BaTEIICH.

10. Tabpuensn, O. C., JlsicoBa, I'. I'. Xumusa: kHura Iuisi mpemnojaBaTens: y4el.-MeTo.
mocobue. — M. Axanemus, 2012. - 332 c.

11. Yepnukosa H. IO., Memepsikoa E. B. Pemaem 3amaun 1mo XMMHH CaMOCTOSITENIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxkt-IletepOypr: Jlans, 2022. — 328
c.

12. Pe3nukoB B. A. COopHUK ympakHEHMHA W 3aJad MO OPraHWYecKOW XHMHH: ydeOHOe
nocobue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xaneuenko U. I'., Jlubanos B. B. O0mias u HeopraHudeckas XUMHUsL.
IIpaktukym / A. A. Kamyctuna, U. I'. Xanbuenxo, B.B. JIu6ano — Caunkr-IlerepOypr: Jlaus, 2020.
— 152 c.
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14. Tabpuensu O.C. Xumus: yueb. s cryn. npod. yue6. 3aeaennii / O.C. I'abpuensn, N.T'.
OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus ais npodeccuii U CHEHATbHOCTEH TEXHHUYECKOTO TPOQUIIS:
YYeOHUK JJIs CTY. yupexaeHui cpea. mpod. oopazosanws / O.C. I'adbpuensiu, U.I'. OctpoymoB. — 4-
e u3z., crep. — M. : U3narenbckuil neHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — XXypnan «Xumus B mKose.

2. https://postnauka.ru/themes/chemistry — neknuu mno xumuu Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-monysisipHBIi  MPOEKT «DIEMEHThI OOJbIION Hayku» ((pu3MKa, XUMHS, MaTeMaTHKa,
aCTPOHOMHMS, HAYKHU O KU3HH, HAyKH 0 3emiie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAaThY,
JIEKIMH, SHIUKIIOTIEANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CaiiT HayyHO-TIONyJIsIpHOT O *KypHaia «llorenimam». Xypuan nznaércs ¢ 2005 r., ¢ 2011 r. — pa3gen
«Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-TIOMYJISIPHOTO J)KypHaia « XUMHU U ku3Hb». JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITasi 3J€KTpoHHas Oubnmoreka xumuueckoro mopraia «Chemnet», conepxut ydeOHbIE U
nH(OPMAaLIMOHHbIE MaTepUalbl JJs IIKOJIbHUKOB U yuuTesned. B Hell MOKHO HalWTH y4yeOHUKH IO
o011ell 1 HEOPraHMYECKOW XUMHHM, OPraHNYECKON XUMUU, MyJIbTUMEIMaMaTepHalbl, a TAKKe 3a1aun
XUMHYECKHUX OJMMIINAJ C PELICHUSIMU, 33Ja4l BCTYIIUTEIbHBIX IK3aMEHOB AJIs1 a0UTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnbie matepuanpl 00 onauMmnuamax: MOCKOBCKONW Tropoickor, Bceepoccuiickoi,
MenneneeBckoil, MexayHapoaHou. [IpuBeneHbl 3amaunM TEOPETUUYECKUX M HKCIEPUMEHTAIbHBIX
TYpOB, MOJAPOOHBIEC pelieHus1, CHUCKH U (poTorpaduu modeaurenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema JUCTaHIMOHHOTO OOy4YeHHUs, HallpaBlIeHHas B IMEPBYI0 oOuepelb Ha MOJATOTOBKY K
OJIMMITMAJIAaM BCEX YPOBHEH — OT IMIKOJBHBIX A0 MexayHapoaHod. CalT COAepXUT OrpoOMHOE
KOJIMYECTBO 3aJ1ay, CrPYNIIUPOBAHHBIX KaK MO TeMaM, TaK M Mo oaummnuaaamM. [1o BceM OCHOBHBIM
pazzeniaM XUMHH NPUBEAEH TEOPETUUECKUI MaTepral U pa300paHbl pelIeHHs TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanotexHosorusM. OCHOBHA 11€J1b — Pa3BUTHE 00pa30BaHUs B 00J1aCTH HAHOTEXHOJIOTUI
Y MOATOTOBKA K MHTEPHET-OJIMMITHAC IO HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cripaBouyHas wHGOpMAIMA O XMMHUYECKUX JJIEMEHTaX W MX CBOMCTBAaX (Ha aHTIUHCKOM
SI3BIKE).

10.http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOA3BIUHBIN CalT O CBOMCTBAX XUMUYECKUX DIIEMEHTOB.
11.http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMepueckuil caliT oHyaifH-00pa3oBaHUs, COAEPKUT MHOIO HHTEPECHBIX O00pa30BaTENbHBIX
KyPCOB U BUJICOJIEKIIMH JJIs IIKOJIbHUKOB, CTYIEHTOB U yuuTeei. ECTh HECKOIBKO KypCOB 110 XUMUH.
12.http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBIH B MHUpE XUMHHU WH(MOPMAIMOHHBIHA
MHTEpHET-pecypc (CaiT riaTHbIN).
13.http://www.organic-chemistry.org/
ITopran no opraHNYECKOM XUMHUH HA aHTJIMHCKOM S3BIKE.
14.http://www.xumuk.ru
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CaliT 0 XMMMM: KIAaCCHUUYECKUE Y4YEOHMKH, CIIPAaBOYHUKHU, SHUMKIONEAUM, IMOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKLUi, COCTaBICHUE YPABHCHUN PEaKIUil.
15.http://orgchemlab.com/

CaiiT, mOoCBSIMIEHHBIN PAKTUYECKOI paboTe B 1aboparopuu

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM

JUCLUILINHBI

KonTponb u oneHka pe3yiabTaToB OOYYEHMsI OCYIIECTBISETCS B IPOLIECCE IPOBEACHUS

MPAKTUICCKUX

3aHATHUH U J1a0OpaTOpPHBIX pabdoT,

TECTUPOBAHUS,

a TakKKXCE BBIIIOJHCHUA

oOyyaroUMMuUCs MHAWBHUIYabHBIX 3aJaHHi, MPOEKTOB, HCCIEAOBaHUN. Pe3ynbrarthl 00ydeHus

OIpEaACIAOT, 4YTO O6y‘-IaIOHII/ICC$I JOJDKHBI 3HATh, IMOHMMAThb U ACMOHCTPHUPOBATH IO 3aBCPHICHUUN

HU3Yy4YCHUA JUCHUITIIINHBI.

Jnst hbopmupoBaHus, KOHTPOJSI U OLEHKH PE3YJIbTaTOB OCBOCHMS YUe€OHOW JAMCIUIUIMHBI

WCIIONB3YETCSl CUCTEMa OICHOYHBIX MEpPONPHITHI, MPEICTaBISAIONIas COO0NW KOMIUIEKC y4eOHBIX

MEpPOIPHUATHI, COTJIaCOBAHHBIX C pe3yJibTaTaMHu 00y4eHUs U cPopMyIupoBaHHBIX ¢ yueTtom OI'OC

COO (mpeametnbie pe3ynbTathl o guctuminae) u ®I'OC CIIO.

PesyabTarnl 00y4yeHust

Kpurtepumn onenku

D®opMbI H METOIbI OLIEHKH

IlepeueHnb 3HaHMI,
OCBalBaeMbIX B paMKax
AUCHUTIMHBI

-3HAHUE OCHOBONOJArarolmx
TEPMHUHOB, MOHATHI, TEOPUU U
3aKOHOB XUMUU

— 3aKOHOMEPHOCTH

MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SBJICHUH B
OKpYKaromieu cpene,
LIEJIOCTHOM HAy4YHOM KapTUHBI
MUpa, B3aMMOCBS3H u
B3aMMO3aBUCUMOCTHU

€CTECTBEHHBIX HAYK;

— JIOCTH>KEHUH XMMHYECKOU
HAaYKHU Y TEXHOJIOTUN JUIs
Pa3BUTHUA COLUATBHON U
MIPOU3BOJACTBEHHOMN

— Ilepeyenb ymeHui,
0CBaMBaeMbIX B paMKax

TUCIUTIJIUHBI

- TpOBEIEHHE MPOCTEHIINX
XUMHYECKUX
AKCIIEPUMEHTATBHBIX
HCCIIEIOBAHUI C COOJII0ICHUEM
IIpaBUII 6e30macHoro

O6paH_[eHI/I$I C BCIICCTBAMU H

«OTaugno» -
CoJiep)KaHhEe  Kypca  OCBOEHO
MOJIHOCTBIO, 0e3 po0eIIoB,
yMEHHS ~ COPMHPOBAHBI,  BCE
MPEIyCMOTPEHHBIC  MPOrPaMMOM
yueOHbIC 3aJaHHs BBIIOIHCHBI,
KauecTBO ux BBITTOJTHEHMS
OIIEHEHO BBICOKO.

«Xopoiio» -
CoJICpKaHHE
[MOJIHOCTEIO,

TECOPETUICCKOC

TEOPETHIECKOE

Kypca  OCBOEHO
06e3  mpoOeIoB,
HEKOTOpBIE YMEHHS
copMHUpOBaHbI  HEJAOCTAaTOYHO,
BCE MIPeTyCMOTPEHHBIE
porpamMMoil  yueOHbIE 3aJaHus
BBIIIOJIHEHBI, HEKOTOPBIC BUJBI
3alaHui BBITIOJTHEHBI c
OITMOKaMH.
«Y IOBJIETBOPUTEIHHOY -
TEOPETUIECKOe coziep)KaHue
Kypca OCBOEHO YacTH4HO, HO
poOebI HE HOCST
CYILIECTBEHHOTO Xapakrepa,
HEOOXOAMMBIE YMEHUS pabOTHI C
OCBOGHHBIM  MarepHajoM B
OCHOBHOM cOopMUPOBaHEI,
OOJIBLIMHCTBO TPELYCMOTPEHHBIX
nporpaMMoll o0ydeHHsl y4eOHBIX
3aJaHui BBINOJIHEHO, HEKOTOPHIE
W3  BBIIOJHEHHBIX  33/1aHUH
COJIEpXKAT OIINOKH.

- TECTUpPOBaHHE Ha 3HaHUE
TEPMHUHOJIOTUH, TEOpPHH U
3aKOHOB XMMHH;

- caMmocTosITeIbHas paboTa;
-3amnuTa pedepara;

-CeMUHap;

- HaOJIOZIeHHEe W KOHTPOJIb 3a
BBITIOJTHEHUEM MPAKTUYECKON U
nabopaTopHO# pabOTHI;

- OIICHKA BBITIOJTHEHHOMN
MIPaKTUYECKOHN U JTa0OpaTOPHOM
paboTHI;

- pyOeKHBIH KOHTPOJIb
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1a0opaTOpPHBIM

o0opyIoBaHUEM;

— COCTaBJIATh bopmybl
HEOPTaHUYECKUX "
OpPraHHYECKUX BEIIIECTB,
YpaBHCHHUS XUMHYECKUX
peakuuid, OOBSICHATD 170.4
CMBICTI, UHTEPIPETHPOBATH
pe3yIbTaThI XUMHYECKUX
IKCIIEPUMCHTOB
-IIPOTHO3UPOBATH TOCIIEACTBHSI
CBOEH NEeATEIIbHOCTH u
XUMHUYECKHX MIPUPOTHBIX,

OBLITOBEIX U IMPONU3BOACTBCHHEBIX
HPOLIECCOB.

«HeymoBaeTBOPUTEILHOY -
TEOPETUYECKOE coziep)KaHKe
Kypca He OCBOCHO, HEOOXOIMMBbIC
yMEHHS  HE  CPOPMHUPOBAHBI,
BBIMTOJIHCHHBIC y4YeOHBIC 3aIaHus
coJiepKat rpyObie ONIHOKY.
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