MMUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA P®
POEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

b/1.10 XUMUA

IIporpaMmMa noAroTOBKH CHENMAINCTOB
38.02.01 DxoHoMuUKA U OyXTraJTepCKUl yueT (10 0TPacJIsiM)
KBamuduxanus — oyxranarep
Cpennee npogeccuonajibHoe 00pa3oBaHue

Ounas ¢popma o0yueHusn

Haapumk - 2023 r



PabGouass mporpamMmma ydeOHOW HIUCHMIUIMHBI pa3paboTaHa Ha OCHOBE ¢eaepaTbHOTro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa CPEAHEro Mpo(ecCHOHAIBHOTO O00pa3oBaHHS IO
cneunanbHocTd - 38.02.01 DxoHomuKa W OyxraiaTepckuil yder (MO OTpaciisiM), YTBEP)KICHHOTO
[Tpukazom MunmnpocBenieauss Poccun ot 05.02.2018 Ne69, ydeOHOro miaHa MO MpOrpaMme
MOJITOTOBKH CHEIMAINCTOB CPETHETO 3BEHA.

CocraButens: Odenauea W.M., npenojgaBarenb KoJulemka HHOOPMAIIMOHHBIX TEXHOJOTHH U
KOHOMUKHU

Pabouas nmporpamma o611eo0pa3oBaTebHON JUCIUIUIMHBI PACCMOTPEHA M 0100peHa Ha 3aceJaHuu
K O6mieo6pa3oBaTenbHbIX U TyMaHUTAPHBIX TUCIUILIAH

[Ipotokon LIK Ne 12 ot 03.07.2023r.

IMpeacegarens LIK i Ymeroea MM,



3.

4.

COJEP)KAHUE

Oo0mas xapakrepucTuka padoueii mporpaMMbl 0011e00pa30BaTEIbHOM TUCIHUILIHHBI
Crtpykrypa u coaepkanue 001meo0pa3oBaTeIbHON AU CHUIIMHBI
YcaoBus peaju3anuy NporpaMMbl 001e00pa3oBaTeIbHONM AHCHUIIIMHBI

KoHTpOJIb M O1lleHKa pe3yJIbTATOB 0CBOEHMsI 0011e00pa30BaTeIbHON TUCHUIIJIMHBI



1. OBIIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEM ITPOT' PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMHUS»

1.1. MecTo QMCUMILUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHaJbHOI 00pa3oBaTe/bHOI
NpOrpamMmbl

OOmeobpa3oBarenbHas TUCHMIUIMHA «XHUMHS» U3ydaeTcs Ha 0a30BOM  ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJJaHa OCHOBHOW MpOQecCHOHATBHON 00pazoBaTeIbHOMN
nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO 38.02.01 DkxoHOMHMKa M OyXraaTepckuid yder (Io
OTpacysim).

TpynoeMKkoCcTh AUCHUIIIMHBI «XUMHs» Ha 0a30BOM YPOBHE COCTaBisieT 68 4acoB, U3 KOTOPBIX
63 yvaca — 06a3zoBbIld MomyJsb (7 paszmenoB), 3 yaca — MpHUKIaAHOW Moxaysb (1 pasmen), BKIFOYAFOIIHI
MPAKTUKO-OPUEHTHPOBAHHOE COJIEp)KAHUE KOHKPETHOM Mpodeccuy WM CHENHaIbHOCTH, 2 Yaca —
MIPOMEKYTOUHAs aTTECTALHS.

1.2. Ileu ¥ mJIaHUpPYeMble Pe3yJIbTaThl 0CBOEHUS TUCHUTIMHbI

1.2.1. llenu u 3aga4n AUCHUILINHBI

Lenb: @opmupoBaHHe Yy CTYACHTOB IMPEACTABICHUS O XHUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KakK OCHOBBI IMPUHATUA PEIICHHWH B JKU3HEHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MTOBEACHUS B IPUPOTHON Cpejie.
1.2.2. Pe3ynbTaT ocBOEHUS y4eOHOMN NUCIUTIIHHBI

PesynbraTom ocBoeHUs sBiIsIeTCs oBiaeHne o0ydatommmcs oomumu (OK) koMIeTeHnusamMu:

Koxg OK YMmenusa 3HaHUs
OK 01 COCTaBJIATh dbopmynsl | - XUMHYECKON COCTaBJISIOLIEH
OK 02 HEOPraHUYECKUX u OPraHWYECKUX | €CTECTBEHHOHAYYHOM KapTUHBI MUDa,
OK 04 BEILIECTB, YpaBHEHUSA XUMHUYECKUX | POJIW XUMHHM B TIO3HAHUU SIBJICHUU
OK 07 peaxuui, OOBACHATH  MX CMBICH, | IPUPOJIBI
WHTEPIPETUPOBATH pe3yabTaTHI | - OCHOBOTIOJIAratOI1e TEPMUHBI,
XUMHUYECKUX IKCIIEPUMEHTOB, MOHSATUS TEOPUM W 3aKOHBl XHUMHH, a
- MPOBEACHUS NPOCTEUIINX | TAKXKE  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHUYECKUX SKCIIEPUMEHTAJIbHBIX | XUMHUYECKUX TIPOLIECCOB W SBJIICHUM B

WCCIIC/IOBAaHUI C COOJIIOJICHHEM IPaBHII
0e30MmacHOro oOpalleHus ¢ BEIIeCTBaMU U
71a00paTOPHBIM 000PYI0BAaHUEM;

- yCTaHaBJIUBATh MPUHAICKHOCTh
HN3YUYCHHBIX HCOPTaHNYCCKUX n
OpPraHMYECKHUX BEIIECTB K OMPE/ICICHHBIM
KlaccaM W rpynmnaM — COSIUHEHUH,
XapaKTepU30BaTh UX COCTAB M BaKHEHIINE
CBOﬁCTBa; OMpEaACIIATh BUABI XUMHNYCCKUX
CBsI3eH, TUIBI KPUCTAJUIMYCCKUX PEIICTOK
BEIIIECTB;
-KJIACCU(PUIIUPOBATH
peaKIum;
-IPOBOJIUTH  PACUYEThl 1O XUMHYCCKUM
dbopmynaM W ypaBHCHHUSIM XHUMHYECKUX
peakuuii ¢ MCIONB30BaHUEM (UIMUSCKHX
BEJIMYMH, XapaKTEPHU3YIONINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI

- HCIIOJB30BATh CUCTEMHBIC XHUMHUYCCKUC
3HaHUSA U1 [OPUHATHSA  pELIEHUHd B
KOHKPETHBIX  JXKH3HCHHBIX  CHUTYaIUsX,
CBsI3aHHBIX C BEIIIECTBaAMH )41 ux
MIPUMEHEHHEM.

XUMHUYCCKUC

OKpY’Kalolllel cpee

- (akromornyeckux  CBEIEHHH O
CBOMCTBAX, COCTaBe, IIOJIY4YEeHUU U
0€301acHOM MCIOJIb30BaHUH BaXKHEHUIIINX
HEOPraHUYEeCKux | OpPraHUYECKUX
BEIIECTB B OBITY M MpaKTHYECKOU
JESTEIbHOCTH YEIIOBEKa,

- IpaBuIIa HKOJIOTHUYECKU
11e1ec000pa3HOro TMOBEACHUS] B OBITY H
TPYAOBOM  JAEATENBHOCTH B LEJAX
COXpaHEHMsI  CBOEro  3J0pOBbS U
OKpPY’KaIoIlle IPUPOJTHOMN CPEIBI.




2. CTPYKTYPA U COJIEPXKAHME OBIIIEOBPA3ZOBATEJIBHON JIUCLUITIMHBI «XUMUS»

2.1. O6beM IUCHUITUHBI U BUBI y4eOHOU PabOTHI

Bun yueGHO# paboThI O0beM B yacax
O6bem 00pa3oBaTeNbHOM MPOrPaMMBbl AUCITUTUTAHBI 68
B T.U.

OCHOBHOE COJIep>KaHue 63
BT. U..

TEOPETHUECKOe 00yUeHue 30
IIPaKTUYECKUE 3aHATUSA 16
1abopaTOPHBIE 3aHATHS 17
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COAEPKAHUE (COJIEpIKaHNE 3
MIPUKJIIATHOTO MOJTYJIS )

BT. Y..

TeopeTudecKoe o0ydyeHune 2
NPaKTUYECKHUE 3aHATHS 1
[TpomexxyTounast arrectanus (auddepeHITnPOBAHHBINA 3a9€T) 2




2.2. TeMaT4ecKMi IJIAH U COJAEPKAHNE TUCHUNIMHBI « XUMMD»

HanmeHnoBaHnue Conep:xkanue yuye0HOro Mmarepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopMupyemMble
8 'bEM YaCoB
pa3aesioB U TeM JadopaTopHble H MPaAKTHYECKUE 3aHATHSI, IPUKJIATHON MOTY.JIb KOMIIETeHIINH
1 2 3 4
OcHoBHOE coJiepKaHue 63
Paznen 1. OcHOBBI CTPpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOe coJiep:kaHue 4 OK 01
CtpoeHue aTOMOB
XUMHUECKIX Teopernueckoe o0y4yeHune 2
DIIEMEHTOB U _ _
npupoa CoBpeMeHHass Mojelb CTpoeHus atoma. CHMBOJHMYECKHH S3BIK XUMHU. XUMHWYECKHHA JJIEMEHT.
XHMI9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccuduxanuss XUMUYECKUX 3JIEMEHTOB (S-, p-, d-?ﬂeMeHTLI).
CBSI3H Baneurnsie AJICKTPOHBI. BanentHOoCTSb. DneKTpoHHas npupoaa XAMHAYECKON CBSI3U. 2
DNEeKTPOOTPULIATEIbHOCTh. BuAbl XUMHYECKOW CBsi3M (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS) M CITOCOOBI €e 00pa30BaHMs
IIpakTH4eckne 3aHATHA 2
IIpaxmuueckoe 3anamue Nel
Pemrenue 3aganuii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJIMKM M Ha3BaHUM COCOUHEHHUH IIO
HOMEHKJIAType MEXKIYHApPOJHOTO COH3a TEOPETHYECKOM M NPHUKIAJHOW XUMUU W TPHUBUAIBHBIX
Ha3BaHUU JUIsI COCTABIICHUS] XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYIb(HIOB, )
TUAPUJIOB U T.II.) U APYTMX HEOPTAHUUECKUX COEAMHEHUMN OT/IETbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSA3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOINYECKUM MU3MEHEHHEM CBONCTB XMMHUYECKHX JJIEMEHTOB U UX COEIMHEHHH B COOTBETCTBHH C
nojoxxenueM lleprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[Tepnonnueckuit OK 02
IIpakTHYeckne 3aHATHSA 2




3aK0H U Ta0JmMIa
.. MengeneeBa

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. ®uznueckuii CMbICI
[Tepuonuueckoro 3akona J[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOro 3eMeHTa B [lepuoauueckoit cucreme. MUpoBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB.

Ilpakmuueckoe 3anamue Ne 2

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aLUI0 XUMAYECKUX
3JIEMEHTOB «MeTaINTN4YecKie / HEMETALUTUIECKIE CBOHCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMHUYIECKUX
3JIEMEHTOB B COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOECHUEM U TTOJIOKEHUEM B MEPUOJIUUECKON CUCTEME
xumudeckux syemenToB .M. MeneneeBa»

Pa3znen 2. XumMuyecKkue peakumu

12

Tema 2.1. Tumnesl
XUMHYECKUX
peakuuii

OcHoBHOE CoaepiKaHue

Teopernueckoe o0yueHue

Knaccugukanys u TUIIBI XUMUYECKUX peaKlUil C yuacTHeM HeopraHndyeckux BeecTB. CocTraBieHue
YpaBHEHMI peakLuil COeIMHEHMs], PAa3JI0KEHHs], 3aMellleH s, 0OMeHa, B T.4. peakl1il ropeHus,
OKHCJICHUSA-BOCCTAHOBIICHHUS.

VYpaBHEeHUsI OKUCIEHUSI-BOCcCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MpoIieccax U
KU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

IIpaxmuueckoe 3anamue Ne 3

KonnuectBeHHble oTHOMEHN B XUMUNA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH U PacyeThl 110
YPaBHEHUSIM XHMMHMUYECKMX peakuui. Mosb Kak eIvHHMIa KOJIMYecTBa BellecTBa. MonspHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAS
IIJIOTHOCTB T'a30B.

Pacyersl mo ypaBHEHHMSM XMMHUYECKHUX PEAKIMH C HCIOIb30BAaHHEM Macchl, o0bemMa (HOpMaJlbHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BELLIECTBA

OK 01
OK 02




Tema 2.2. OcHOBHOe coep:KaHue 8 OK 01
DIIEKTPOIUTHYECKA OK 04
A qucconuanus u | 1€opeTHueckoe obyqeHue 4
WOHHBI 0OMEH _

Teopust 3JIEKTPOIUTHUECKON qucconrani. oHbl. DIeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinu MOHHOTO

oOmena. CocTaBieHHE peaklUii MOHHOrO OOMEHa MyTeM COCTaBJICHHUS WX MOJHBIX U COKPAIICHHBIX 2

HMOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE pEaKIMK. 3aJaHus Ha COCTABICHUE MOHHBIX PEAKIUH.

[unponu3 coseld. 3HaueHWE THAPOIU3a B OHMONOrHMUYECKUX OOMEHHBIX Iporeccax. lIpumeHeHUe )

TUAPOJIN3A B IPOMBILLIIIEHHOCTH.

JlaGopaTopHble 3aHATHUS 4

Jlabopamopnas paboma Nel «TUIbl XUMUYECKUX PEAKITAL.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB )

XUMHUYECKUX peakuuid. [TpoBeneHue peakiuiit HOHHOTO OOMEHa, ONPEIEIIEHNE CPEIbl BOJAHBIX

pacTBOpPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEaKIUil.

Jlabopamopuas paboma Ne2 «Peakiiuu TUIpoid3a.

HccnenoBanue cpeibl pacCTBOPOB CoOJiei, 00pa30BaHHBIX CHIIBHBIMU M CIA0BIMHU MPOTOIUTAMHU, UX 2

peakIuii ¢ pacTBOpamu Ienoun u kapoonarta HaTpusi. CoCTaBIeHHE peaKIuil THIPOJIN3a COJIEH.
Paznea 3. CrpoeHne 1 CBOICTBA HEOPIAHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccudukanmus, OK 02

Teopernueckoe 00yuenue 2




HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie u cl10XKHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUIbI, TUAPOKCUIBI, KUCIOTHI, COIM). B3aumMocBs3b
HEOPTraHMYECKUX BEUIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammmaeckue u aMmopgHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAsi, MOJIEKYJIApHAsl, MOHHAs!, METaJUITMYECKast).
3aBUCUMOCTD (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEIIETKH. 3aBUCUMOCTh
XMMHMYECKON aKTUBHOCTH BEUIECTB OT BU/Ia XMMUYECKOM CBSI3U U THIIA KPUCTAJNINYECKON PEILETKH.
[Tpuumabl MHOTOOOpa3us BemecTB. COBpeMEHHbBIE MPEACTABICHUS O CTPOCHUH TBEPIBIX, KUAKHX
ra3o00pa3HbIX BemecTB. KuIKue KpucTabl.

IIpakTnyeckue 3aHATHS

Homenknarypa HeopraHmueckrx BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKON (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXO/S M3 Ha3BAHUS BEIIECTBA MO MEXKIYHAPOTHOU
(MIOIMTAK) nnu TpuBHAIbHON HOMEHKIIATYDE.

Ilpaxmuueckoe 3ansmue No4

-Pemenue 3amay Ha pacyeT MaccoBOi 1O (Macchl) XMMUYECKOTO AJIeMEHTa (COSMHEHHS) B MOJIEKYJIe
(cmecn).

-Pemmienne mpakThyeckux 3alaHUil MO Kiaccu(UKAMH, HOMEHKIAType M XHMHYECKUM (PopMyam
HEOPraHMYECKUX BEIUIECTB PA3MYHBIX KJaccoB (yrapHbli Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas
W3BECTh, HETAIlIEHAs N3BECTh, ITUTHEBAS COA U IPYTHX): HA3BIBATH U COCTABIIATH (DOPMYITBI XUMHUECKUX
BEIIECTB, ONPEAEISITh MPUHAATIEKHOCTH K KJaccy.

Hcrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb HTEpHET 1 npyrue).
[Touck nHpOpMaIUK 1O HA3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Pyb6eorcnvii koumpono Nel

Tema 3.2. Dusuko-
XUMHUYCCKHUC
CBOMCTBa
HeOpFaHI/I‘—IeCKI/IX
BEIICCTB

OcHoBHOE CoacpKaHue

10

Teopernueckoe o0y4enue

Meramtel. O0mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TONydeHHs. 3HAYEHUE
METaJUIOB M HEMETAUIOB B MPUPOJAE M KU3HEAEATEIbHOCTH 4elloBeKa M opraHu3moB. Kopposus
METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAINIOB OT KOPPO3UU

OK 01
OK 02
OK 04




Hemerannel. OOmue ¢u3nueckue W XHUMHYECKHME CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemertauioB IV— VII rpymnm. Kimaccudukanus 1 HOMEHKIaTypa COeMHEHNH HeMeTaliIioB. KpyroBopoTsr
OMOTCHHBIX PJICMEHTOB B TIPUPOJIC

XUMUYeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHJIOB, THIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB

HpaKaneCRne 3aHATHSA

Ilpakxmuueckoe 3ansmue NeS

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX
BEIIECTB: META/VIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHMM HAa CBOMCTBA, COCTAB, IIOJYYEHUE H
0e30macHOEe MCIIOJIb30BAaHUE BAKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTUYECKOIl
NEeSATEIbHOCTH YEJI0BEKA.

JlabopaTopHble 3aHATHUS

Jlabopamopnasa paboma Ne3 «CBoHCTBa MeTaJUIOB M HEMeTaJUIoB». MccrnemoBaHue (puU3MUECKUX U
XUMHUYECKUX CBOMCTB METaNIOB M HEMETAJUIOB. PelieHune sKcnepuMEeHTabHBIX 3a/1ad M0 CBOMCTBaM
XUMHMYECKUM CBOMCTBAM METAJJIOB M HEMETAJNIOB, IO PACMO3HABAHMIO M TOJIYYEHHIO COCIUHEHMI
METAJUIOB U HEMETAJLIIOB.

Tema 3.3.
Wnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE coaepKaHue

JlabopaTopHbie 3aHATHS

Jlabopamopnas paboma Ne4 «nenTudukanys HEOPraHMYECKNX BEIIECTB.

Pemenne skcrnepuMEHTANBHBIX 3a/ad MO0 XHUMHUYECKUM CBOWCTBAM META/NIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB.

WnenTudukaiys HEOPraHMIECKUX BEIIECTB C UCIOIb30BAHUEM HX (PH3UKO-XMMHYECKHX CBOUCTB,
XapaKTEPHBIX KaueCTBEHHBIX peakuuii. KayecTBeHHbIE peakiiuy Ha cynbdar-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHHUS

OK 01
OK 02
OK 04

10




Pazpen 4. CTpoeHHe U CBOIICTBA OPraHUYECKUX BelIeCTB 18
Tema 4.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, OK 02
cTpoeHue 1 Teopernueckoe o0yueHue 2
HOMEHKIatypa [TosiBnenue U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
OpTaHIHICCKUX 3HaUYE€HHE OPTaHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BEIICCTE XUMHUUYECKOE CTPOEHHE KaK IOPSIO0K COEJMHEHHMs aTOMOB B MOJEKYJE COINIACHO MX BaJ€HTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI opraHuyeckux coeauHenuir A.M. bytieposa.
YrnepoaHblid CKeNeT OpPraHuYecKOW MOJEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpPOEHHUsI MOJIeKyI. M30MepHs U U30MeEPBI. 2
[lonstne o QynkuuoHanbHoi rpynne. Panukan. IlpuHnunel KiacCUpUKAlUM  OPTaHUYECKUX
coequHEHWH. MeXIyHapoaHas HOMCHKJIATYpa W TPUHIUNBI  HOMCHKJIATYPHl  OPraHUYEeCKUX
coequHeHuil. [lonsTre 00 a3zoTconepKalMX COEIUHEHHSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, >kupax, OelKaXx U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHuyeckue 3aHATHS 2
Homenkiiarypa opraHuyeckux COEIMHEHHH OTAENBHBIX KJIACCOB (HACHIIICHHBIEC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJIbI, COUPTHI, (DEHOIBI, albJErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
Ilpakmuueckoe 3anamue No6
CocTaBrieHHe TIONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNT OPraHUYECKHX BEIIECTB OTIEIbHBIX 2
KJIACCOB, WCIIOJIB3YySl WX Ha3BaHUS IO CHUCTEMATHYECKOW W TPHUBUAIBLHOM HOMEHKJAType (PTHIICH,
alleTUiIeH, THIepuH, (eHon, QopMmanbaerus, yKCyCHas KHCIOTa, TIUIMH). Pacdersl mpocteiimieit
(GbopMyJIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHoOe coaepkaHue 12
CaolicTBa OK 01
Teopernueckoe o0yueHue 6
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OpTraHUYECKHUX
COCTUHEHUN

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1accu(UKALUU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psaa 1 obmas popmya; U3oMepus;
¢du3nveckre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— IpeJeNbHbIEe YIIIEBOAOPOAbI (aJKaHbl M LUKIOAIKaHbI). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHMKOB TEIIAa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIEBOIOPOIAOB, HAXOXK/ICHHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (QIKEHbI, AJKUHbI M QJIKaJWEHbl) U apOMaTUYECKUE YIIIEBOAOpoJbl. ['opeHue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU JJISl CBAPKHU U PE3KU METAJNIOB

— KHUCIIOpOJCOAepkKalllue COeAMHEHUsI (CITUPTHI U (HDeHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aTbJACTHIbI
U KETOHBI, JKHUPBI, YIIeBojbl). [IpakTHueckoe NPHUMEHEHHWE STWICHIVIMKOJS, TIIMIEPHHA, (EHOIA.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAa, YKCYCHOM KUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOMCTBA MbLia

— a30TCcoJiepKalle COEQUHEHUs (aMUHBI M aMHHOKHUCIOTHI, Oeyiku). BbIcOKOMOEKyIsipHbIE
COEMHEHUS (CUHTETUYECKHE U OMOJOTMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHIIEHa KaK OCHOBHOE HAlpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'enernueckas cBSA3b MEXKAY KjacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4eckne 3aHATHA

OK 02
OK 04

12




CBoiicTBa OpraHUYeCKHX COEIMHEHUM OTIEIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXIyHAapOaHAas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYeHUs): IpeaeibHble (aJKaHbl U HUKIOAIKAHbI),
HemnpeenbHbIe (aJTKEHBI, AIKUHBI U aJIKaIMCHBbI) M ApOMATUYECKUE YTIIEBOAOPOIbI, CIUPTHI U (HDEHOIIHI,
KapOOHOBBIE  KUCJIOTBI M 3GUPHI, albJAETHUABI U  KETOHbI, AaMHHBI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS.

Ilpakxmuueckoe 3anamue No7

-3ajaHusg Ha COCTaBJICHUE YPAaBHEHUH XMMHYECKUX PEAKIMil C y4aCTHEM OpPraHWYECKHUX BELIECTB Ha
OCHOBaHUU MX COCTaBa U CTPOCHHUS

-CocraBieHue cxeM peakuuid (B TOM YHCIE [0 NPEIIOKEHHBIM IIEMOoYKaM MPEeBPAILCHH),
XapaKTepU3YIOIIUX XUMUYECKHUE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
WX TIOJIYYCHHS W Ha3BaHUE OPraHWYECKUX COCAMHEHUN MO0 TPUBHAIBHOW WU MEXIYHApPOJIHOU
CUCTEeMaTUYECKON HOMEHKIIAType.

-Pemienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUl Ha CBOICTBAa OpPraHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB

JlabGoparopHasi padora

Jlabopamopnas paboma Ne5 «lIpeBpallieHus] OpraHMYECKUX BEIIECTB MPU HarPeBaHUN.
[Tonyyenue stunena u uzydeHue ero cBomMcTB. CocTaBieHNEe peakiuil MPUCOSAMHEHUS U OKUCIICHUS Ha
IpUMepe dTUIIEHA. PellleHne pacuyeTHBIX 3a7ay C MCIOJIb30BAHUEM IUIOTHOCTH Ta30B 10 BOJOPOAY U

BO3JIyXY.

Tema 4.3.
Unentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTETLHOCTH
YeJI0BEKA

OcHoBHOE CoacpKaHue

Teopernueckoe o0y4enue

buooprannueckue coenunenus. llpuMeHnenue u Ouonoruueckas poijb yriaeBogoB. OkxucieHue
VIJIEBOJOB — MWCTOYHUK OHHEPrHUM KUBBIX OpraHu3MoB. OOnacTd NpUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamienus: OenkoB MNHUIIM B opraHu3Mme. buonornueckwe ¢yHKiuu OenkoB. buonorunyeckue
GbyHKIMY KUpOB. Posib opranrueckoil XuMuu B pelieHNH mpo0eM MUIEBON 0€30macHOCTH.

Ponp opranmdeckol XWMHM B PEIICHWH MPOOJEM HHEPreTHYeCcKol Oe30MacHOCTH, B Pa3BUTUHU
MEIHIINHBI, CO3aHUH HOBBIX MaTepUATIOB, HOBBIX HCTOYHHUKOB YHEPIHH (abTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/ICHCTBHS HA )KMUBBIE OPTaHU3Mbl OPTAHHYECKUX BEIIECTB OTIACIHHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKHE IMPOU3BOAHBIC, ANBACTHABI H Jp.), CMBICI
MoKa3artelis NpeIesIbHO TOMYCTUMOW KOHIEHTPALIMT

OK 01
OK 02
OK 04
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JlabopaTopHble 3aHATHSA

Jlabopamopuas paboma No6.: «Anentuduxanusi OpraHn4ecKuX COeIMHEHUIN OTJEIbHBIX KIIACCOBY.
WnenTudukaiyst OpraHnuecKuX COeIMHEHUI OTIEIbHBIX KJIACCOB (Ha MpUMeEpe albJIeru0B, Kpaxmania,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C HCIOJB30BAaHHUEM HX (U3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuH. L[BeTHBIE peakuuu
0enkoB. BO3HUKHOBEHHE aHAJIUTHUYECKOTO CHUTHAla C TOYKU 3PEHHUS] XMMHUYECKHX IPOIECCOB MpH
MPOTEKaHUU Ka4eCTBEHHOMN PeaKIuy, MO3BOJISIONIECH HASHTH(PHUINPOBATH MPEII0KECHHBIE OPraHUYEeCKHE
BEILIECTBA

Pa3pean S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkuui
Tema 5.1. OcHOBHOe co/iep:KaHue OK 01
Ckopoctb OK 02
XUMIYECKHX Teopernueckoe o0yueHue
pEaKInu.
N UMIeCKOe CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jM4YHBIX (DAKTOPOB: MPUPOIBI PEArHPYIOLIUX BEIIECTB,
KOHIIGHTPALlUA PEArupyrolIuX BEIIECTB, TEMIEPATyphl W IUIOMIAAM PEAKIIMOHHOW TOBEPXHOCTH.
PaBHOBCCHC TernoBsie 3 (HeKThl XUMUYECKUX peaKuil. DK30- U SHIOTEPMHUUECKHUE, PEAKIIHH.
O6parumocth peakiuid. XUMHUYECKOE PAaBHOBECHE U €r0 CMEILIEHUE I0J] JIEUCTBUEM Pa3IMYHBIX
(hakTOpoB (KOHIIEHTpPALIMS PEareHTOB WU MPOIYKTOB PEaKIINH, AaBlIEHUE, TEMIEpaTypa) Uisl CO3AaHUS
ONTUMAJIBHBIX YCIOBUM MPOTEeKaHUsl XUMU4YecKux mnporieccoB. [Ipunmun Jle [llarense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Ilpakmuueckoe 3anamue Ne§
Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaimu3 (PAKTOPOB, BIMSIONIUX HA H3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3HUIIUNA IKOJIOTUYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY
Y TPYJOBOM JIEATETHHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CPEIBI.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha mnpuMmeHeHue npunHuuna Jle-lllarense st
HaxOXXJICHUS HaNpaBJIEHUsS CMEIIEHUS pPaBHOBECHS XUMHUYECKOMW pEaKIuu W aHaiu3 (PaKkTOpOB,
BIIMAIOIINX HAa CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pasznea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
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[TonsiTHE O Teopernyeckoe o0yueHue OK 02
pacTBopax OK 07
PactBopenne kak ¢usuko-xumuueckuil mpouecc. PactBopsl. CrnocoObl NPUTrOTOBJIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 10718 pacTBOpeHHOro BemiecTBa. (CMbICT TOKa3aTens IPEAEIIbHO
JOIYCTUMOMN KOHLIEHTPALMH U €0 UCIO0JIb30BAHUE B OLIEHKE IKOJIOTMYECKOI 0€301MacHOCTH.
[IpaBuia SKOJIOTMYECKH MEIeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [IEATEIBHOCTH B LEISIX
COXPAHEHMsI CBOETO 3/I0pPOBbSl M OKPY)KAIOLIEH MPUPOIHON Cpelbl; OMACHOCTh BO3ACHCTBUS HA YKUBBIE
OpPraHU3MBbI ONPE/IEIICHHBIX BEIIECTB.
Perienue npakTuko-opueHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAaCcTBOPHI, UCIOJIb3yeMble B ObITOBON U
IIPOU3BOJICTBEHHON JIESTEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cojiepKaHue OK 01
HccnenoBanue OK 02
CBOMCTB pacTBOpPOB .Haﬁ()paTOprIe 3aHATHA OK 04
Jlabopamopuas paboma Ne7 «IIpuroToBiaeHue pacTBOPOBY.
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalKH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Paznea 7. KauecTBeHHBbIe peakiuu 00HAPYKeHNS] HEOPraHUYEeCKUX M OPraHNYecKUX BellecTB
Tema 7.1. JlaGopaTopHble 3aHATHSA
OO6HapyxeHue
OpraHIYECKHX OOHapy)xeHHe OpraHMYeCKUX COEAMHEHUH OT/ENbHBIX KIaCCOB.
BEIECTB Jlabopamopnas paboma Ne§ «KauecTBeHHbIE peaKkIIMK Ha OT/IEIbHbIE KJIACChl OPraHUYECKUX OK 01
OT/IENIbHBIX BEILCCTBY. OK 02
KITACCOB C [IpoBeneHne KaueCTBEHHBIX PeaKIuil, UCIIOJIb3YEMBIX J11 OOHAPYKEHUSI OPTaHUYECKUX BEILIECTB OK 04
Mcronp3opanmer | PA3TAYHBIX KIIacCOB: (heHoI0B, aNbJETHI0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT, OCTTKOB U JIp. OK 07

Onucanue HaOIIOJAEMBIX SBICHUN M COCTABIEHNE XUMUYECKUX PEAKITUN U/UITH CXEM.
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Ka4eCTBEHHBIX Jlabopamopnas paboma Ne9 «KadecTBEeHHBIN aHATN3 OPTAHUYECKUX COSAMHEHUHN TT0 PYHKITMOHAITBHBIM
peakuuii rpymnIam.
[IpoBeneHne KayeCTBEHHBIX PEAKLMM, HCIOJIB3YEMbIX /I PACHO3HABAaHUS OPraHMYECKUX BEILECTB 1
OTJICIBHBIX KJIACCOB IO ()YHKIIMOHATBHBIM TPYIIIaM: Ha MIPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KHUCIIOT,
COUPTOB U (DEHOJIOB, ambACTUIAOB M KeTOHOB. OmnucaHue HAOMIOAAEMBIX SIBICHUM U COCTaBJICHHE
XUMHYECKHUX PEAKIIHA U/UITU CXEM.
IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepKaAHMeE (COMePKAHUE TPUKJIATHOTO MOTYJIs1)
Pa3nex 8. Xumusi B ObITY H IIPOM3BOACTBEHHOI IeATEJLHOCTH YeJ10BeKa 3 OK 01
OK 02
Tema 8.1. OCHOBHOE CoepKanue 3 OK 04
Xumusi B ObITY U OK 07
IPOU3BOJICTBCHHO! | TeopeTHueckoe 00ydeHue 2
JIeATETbHOCTH
YyeJioBeKa Hogeiimne n1ocTH)eHnss XUMHUUECKOM HAYKU U XUMHYECKOW TeXHOJOoTUU. Posib XumMuu B o0ecrieueHuu
9KOJIOTHYECKOM, JHEPreTUYECKOM 1 MUILEBOI 6€30MacHOCTH, pa3BUTUU MeAUIMHLI. [IpaBuia moucka u 1
aHaJgn3a XUMUYECKOM HWHGOpPMAIMU U3 Pa3IUYHBIX HCTOYHMKOB (Hay4yHas W ydeOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoii nHpopmaluu, cetb UHTepHeT)
IIpakTH4eckne 3aHATHA
IIpaxmuueckoe 3anamue No9
[Touck u aHanM3 KEMCOB O MPUMEHEHUM XWMHUYECKHX BEIECTB M TEXHOJOTUHA C ydyeToM Oymymien
npodeccnoHaNbHOM ~ AEATENTPHOCTH MO  TeMaM:  BaKHEHWIIME  CTPOUTENBbHBIE  MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalbl IS OSJICKTPOHUKH, 1
HaHOMaTepHuaybl, TEKCTUJIbHBIE BOJOKHA, WCTOYHHKMA DJHEPruU, OPraHMYEeCKUE W MHUHEpalbHbIC
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.
3amuTa: [IpencraBienue pe3yabTaToB pelieHus KecoB B popMe MUHH-I0KIIa/1a C Mpe3eHTaluen
Pyb6esicnviii konmpons Ne2 1
IIpome:xxyToyHast arTecTanus Mo AUucuuILIMHe (AuddepeHIMPOBAHHBIN 3a4eT) 2
Bcero 68 u
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3. YCJIOBUSI PEAJIM3ALIUY TPOTPAMMBI OBILIEOBPA30OBATEJILHOI
T CIATITAHBI

3.1. TpeboBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCHUTUTHHBI JTOJDKHBI OBITh TMPEIYCMOTPEHBI CIIEAYIOIIHIE
CrelaJbHbIC TIOMEIICHUS: YIeOHbI KaOMHET XUMUHU WU/UITH y4eOHOW XUMHUUYECKOU JIabOopaToOpHH.

Oo6opynoBanue y4eOHOro kabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHnerneesa,
yaeOHbIe (UITBEMBI, UGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuveckue cpeacTBa 00yuyeHHs: KOMIBIOTED C yCTPOWCTBAMHU BOCIPOM3BEICHUS 3BYKa,
NPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIWHHAS JOCKA, yKa3Ka-MpPEe3eHTEep It
IIPE3EHTALAMN.

Oo6opynoBanue Jadopatopum U padoYuXx MecT JAOOPATOPMHU: MEH3YPKH, IHIIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluuii, GuiIbTpoBaibHAasg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOKku, QoHapuku, HAOOP PEaKTHUBOB, CTEKJISHHBbIC MAJOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJISHHBIE, BOPOHKH JIeNUTeIbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, MAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJisi, YacOBBIC CTEKJIA,
IICKTPOTUIUTKH, JTaO00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIMYKH, MPHOOP U1 TOTydCHUS
ra3oB (WK MPOOMpPKa C Ta300TBOJHON TPYOKOH), AeprKaTeau sl MPOOUPOK, CKISTHKU I XpaHEHUs
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHUeckue crakaubl (50, 100 u 200 mu); mmaTenu; MUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe TpoOupkH (Ha 10-20 M) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC MATIOYKH; KOHMYECKHE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOPHBIE TMOJIOCKU HJs ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHBIM UHAWKATOp; nuneTku Ha 1, 10, 50 mu (unu go3zaropsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUE mmnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYECKHe Bechl, pH-MeTphI, CynmibHbIN mKad, 1 JIp. 1abopaTopHOe 000pyI0BaHNE.

3.2. UndopMmanoHHoe obecrniedeHne peajn3aluu NporpaMmmbl

ITepedyenn pexoMeHayeMbIX y4eOHbIX H31aHul, IHTepHeT-pecypcoB, NONOJIHUTEIbHON
JIMTEPATypPhbl 10 peajin3aluu 001meo0pa3oBaTe1bHON JUCHHUIIIHHBI

OcHoBHasi IMTEPATYPA:
1. Andunorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JJIsl CPEIHETO MPOPECCHOHATBHOTO

obpazoBanus / U. B. Aupunorenona, A. B. babkos, B. A. IlonkoB. — 2-e u3f., ucnp. U J0M. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. Uleromuxuna, H. A. O6mas xumus: yueOHuk ans CIIO / H. A. Hleronuxuna, JI. B.
Munaesckas. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuit, A. b. Xumus: yueOHUK U TPAaKTHUKYM JUIS CPEIHEro Mpo(eccrOHAIbHOTO
obpazoBanust / A. b. Huxonmbeckuii, A. B. CyBopoB. — 2-¢ m3x., nepepad. u momn. — Mocksa:
N3narensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK U1l cpeHero npodeccuonansHoro oopasosanus / FO. A. Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. [llanmoBan; mox oOmieit penakiueit I'. H. ®aneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.
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JlonmoJHHUTENbHAA JJUTEPATYPA:

1. Xwumusa. 10 xmacc. Yrnyonéunasiii ypoBenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmeHnko,
B.A. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocsemenune, 2022, —
446, [2] c.: un.

2. Xwumusa. 11 kmace. YrnyOonéuusiii ypoenb : yueOnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Ilpocsemenue, 2022. — 478, [2] c.: ui.

3. Xumwus. YraoyOnenusii ypoBeHb. 10—11 kiaccsl: pabouas mporpamma k guHun Y MK
B.B. Jlynuna: y4eOHO-METOANYECKOE nocobue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meromnueckoe tmocobue k yueOHuky B. B. Epemumna, H. E. Ky3bMeHnko,
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15. Ta6puensa O.C. Xumus st npodeccuid U CIENHATBLHOCTEH TEXHUYECKOTO MPOQHIIs:
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HNHuTepHeTr-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mkose».

2. https://postnauka.ru/themes/chemistry — mnekmuu mno xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-monysisipHbIE  TIPOEKT «DJIEMEHTHl OONbIIOW Haykh» ((U3MKa, XHMHUsS, MaTeMaTHKa,
ACTPOHOMHS, HAYKH O XH3HH, HAyku 0 3emiie). HoBocTH HayKkH, KHUTH, HAYYHO-TIONYJISIPHBIC CTAThH,
JICKIMH, SHITUKIIONE/INH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit nayuHo-nonyisipHoro xypHana «llorenuuman». XKypuan mszmaércs ¢ 2005r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

Caiit HayYyHO-ITOMYJISIPHOTO JKypHaja «XuMus U ku3Hb». JKypHan uznaércs ¢ 1965 r.

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

OTKpbITasg 3JeKTpOHHAs OnOIMOTeKa XMMHUYeckoro moprana «Chemnet», comepXUT ydeOHbBIE |
uH(GOpPMallMOHHBIE MaTepHaIbl ISl IIKOJIBHUKOB W y4uTeneil. B Hell MOXHO HalWTH Yy4eOHUKH IO
o0m1eil 1 HEeOPraHMYECKON XUMUU, OPTaHUYECKONH XUMHH, MyJIbTHMeInaMaTeprabl, a TAKKe 3a/1a4u
XUMHYECKHUX OJUMIIHNA/ C PELUICHUSIMH, 331a4d BCTYMUTEIbHBIX 9K3aMEHOB 715l a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmannonnsie Matepuanbl 00 onummnuagax: MOCKOBCKOM Topoackoii, Bcepoccuiickoid,
MenneneeBckoil, MexayHaponHoi. IIpuBeneHbl 3aauul TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX
TYpOB, OJPOOHBIE PELICHUS, CIIUCKU U (PoTorpaduu nodeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema IUCTaHIIMOHHOTO OOYYEHHS, HampaBieHHas B TMEPBYIO OuYepeab Ha TOJATOTOBKY K
OJIUMITMA/IaM BCEX YPOBHEH — OT MIKOJABHBIX 10 MexayHapoaHoil. CalT COIEpKUT OTPOMHOE
KOJIMYECTBO 33/1a4, CTPYNIMPOBAHHBIX KaK MO TeMaM, Tak M Mo oiuMmnuagam. [lo BceM OCHOBHBIM
paszzenaM XMMHH IPUBEAEH TEOPETUICCKUN MaTeprual U pa300paHbl PEIICHUS THITOBBIX 3a/1a4.

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

I[Mopran mo H©HaHoTexHOJNOTHSAM. OCHOBHAas IeJIb — pa3BUTHE O0Opa3oBaHUS B  0O0JACTH
HAHOTEXHOJIOTUH U MMOoATOTOBKA K MHTCPHCT-0JIMMITNAZIC 110 HAHOTCXHOJIOTHUAM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBouHas uHpOpMAIMS O XUMHUYECKUX DJIEMEHTaX M UX CBONCTBaX (Ha aHTJIMKHCKOM
SI3BIKE).

10.http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHbIN CAUT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

11.http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMmepueckuii callT OHJIaH-0Opa30BaHUs, COJEPKUT MHOTO HHTEPECHBIX 00pa30BaTENbHBIX
KYpPCOB M BUJCOJEKIMI [Js1 IIKOJIbHUKOB, CTYIEHTOB U yuuTened. ECTb HECKOJIBKO KYpCOB IO
XUMHH.

12.http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIH B MHpPE XUMHH HHGPOPMAIMOHHBII
WHTEPHET-pecypc (CalT MIATHBIN).

13.http://www.organic-chemistry.org/

[TopTan mo opraHuYeCcKOil XMMUU HA AaHTJIMMCKOM S3bIKE.
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14 .http://www.xumuk.ru

CaliT 0 XMMMH: KJIACCHUUYECKHE Y4YEOHHKH, CIPAaBOYHMKH, SHIMKIONEIUH, IMOMCK OPraHUYECKUX U
HEOPraHWYECKUX PEaKLUH, COCTABICHUE YPABHEHUM pEaKIUil.
15.http://orgchemlab.com/

CaiiT, mOoCBSIIEHHBIHN MPaKTHYECKON paboTe B 1abopaTopun

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM

TACIATLITAHBI

KOHTpOHB N OLCHKa pE3yJIbTaTOB o6yqu1/I;1 OCYHIIECTBIACTCA B IPOLECCC IPOBCACHUSA

MPAKTUYICCKUX

3aHATHH W Ja0OpaTOPHBIX  padoT,

TCCTUPOBAHH,

a TakKxXKe

BBITIOJTHEHUA

O6y‘laIOH_[I/IMI/ICH HMHANBUAYAJIbHBIX BaHaHHﬁ, ITPOCKTOB, PICCJ'ICI[OB&HHIZ. PCSYJ'IBTaTBI o6yqu1/1;1

OIpCACIIA0T, YTO 06yqa10mnecs1 AOJDKHBI 3HATb, MOHMMAaThb WU JCMOHCTPUPOBATH 110 3aBCPUHICHUU

N3YUCHUA JUCHUIIIINHBI.

Jis opmupoBaHUsl, KOHTPOJII U OICHKH PE3yJIbTaTOB OCBOCHHS YYCOHOH JIHUCIIUTUTHHBI

UCIIOJIB3YETCSl CUCTEMa OILEHOYHBIX MEPONPUSITHI, MPEICTaBISAIONIasi COO0N KOMIUIEKC y4eOHBIX

MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00ydueHus u chopmynupoBaHHbX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3yabTaTsl o qucuumiuie) u @PI'OC CIIO.

Pe3yabTaTsl 00yyeHus

Kpurtepun onenkn

q)OpMI)I H ME€TOAbI OCHKH

IlepeyeHs 3HaHUH,
O0CBaHBaeMbIX B paMKax
AUCUMILUIHHBI:

-3HAHWE OCHOBOIIOJIAraroimx
TEPMHHOB, TOHATHIA, TEOPUH U
3aKOHOB XUMUH

— 3aKOHOMEpPHOCTH

MPOTEKAHUS XUMHUYECKUX
MpOLECCOB W  SIBJICHUU B
OKpYy>Karolen cpexne,
LEJIOCTHOW HAy4YHOH KapTUHBI
MHpa, B3alMOCBS3HU u
B3alMO3aBUCUMOCTH

€CTECTBEHHBIX HAYK;
— JIOCTYDKEHUU XUMHUYECKOU
HAaYKHU ¥ TEXHOJIOTUHN JUJIS
pa3BUTHS COLMATILHOW U
MIPOU3BOJACTBEHHOMN

— Ilepeuyens ymenmii,
0CBaMBa€MbIX B paMKax

AUCHUIIJIMHBI:

- TPOBEAEHUE MNPOCTEHIINX
XUMHYECKHUX
JKCIEPUMEHTAIBHBIX

HCCJIEOBAHUNA C COOIIONEHHUEM
IIPaBUII 6€e301macHoro

oOpaieHusi ¢ BEIIECTBAMH H

«OTanuHO» -
coJilepkaHHe  Kypca  OCBOEHO
MIOJIHOCTBIO, 0e3 poOeIoB,
yMeHUs  c(HOPMHUPOBAHBI,  BCE
HPEAYCMOTPEHHBIE  ITPOrPaMMON
yueOHBIE 3a/JaHUsl BBIIOJIHEHBI,
Ka4yecTBO 175 BBITIOJTHEHUS
OILIEHEHO BBHICOKO.

«Xopomo» -
coJiep>KaHue
MOJTHOCTHIO,

TCOPETUICCKOC

TEOPETHIECKOE
Kypca  OCBOEHO
6e3  mpoOeos,
HEKOTOpBIE YMEHUS
c(hOpMHUPOBaHBl  HEIOCTATOYHO,
BCe MpeyCMOTPEHHBIC
MpOTrpaMMoOi  y4eOHbIe 3aJlaHus
BBITIOJIHEHBI, HEKOTOpPBhIE BHJIBI
3aJaHil BBITIOJTHEHBI c
OIMHOKAMH.

«Y IOBJIETBOPUTEIBHOY -
TEOPETUYECKOE coJiep>KaHue
Kypca OCBOEHO 4YacTHYHO, HO
poOeIThI HE HOCSIT
CYIIECTBEHHOTO xapakTepa,
HeoOXonuMble yMeHHsS palboThl C
OCBOCHHBIM  MaTepualioM B
OCHOBHOM c(OopMHPOBaHBI,
OONBUIMHCTBO IPELYCMOTPEHHBIX
MporpaMMoOi 00ydIeHHUS YICOHBIX
3a/laHuil BBITIOJTHEHO, HEKOTOpbIE
W3 BBIIOJHEHHBIX  3a/aHUH
coJepkaT OITHOKH.

- TECTUPOBAaHME Ha 3HAHUE
TEPMUHOJIOTUH, TEOpPHA U
3aKOHOB XMMMHY;

- camocTosiTeNbHas paboTa;
-3amuTa pedepara;

-CEeMUHap;

- HaOJIIOJIeHHe U KOHTPOJb 32
BBITIOJTHEHUEM  IPAKTHUYECKON
U 1a00opaTOpHOM paboTHI;

- OILICHKA BBIITOJIHEHHOU
IIPaAKTUYECKON u
nabopaTopHO# padOTHI;

- pyOeXHBI KOHTPOJIb
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1a60paTOPHBIM
o0opyoBaHueM;

— COCTaBJISIThH bopmyIbl
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIIICCTB,
YpaBHEHHS XUMHAYECKUX
peakiuii, OOBSICHATH  UX
CMBICII, UHTEPIPETUPOBATH
PE3YIbTATHI XUMHAYECKUX
IKCIIEPUMEHTOB
-IIPOTHO3UPOBATH TOCIEACTBHUS
cBOCH JEeSITeTTbHOCTH u
XUMHAYECKHX MPUPOIHBIX,
OBITOBBIX u
MIPOU3BOJICTBEHHBIX
IPOIIECCOB.

«HeymnoBneTBOPUTEILHON -
TEOPETHIECKOE CofIep)KaHue
Kypca He OCBOCHO, HEOOXOIUMBIC
yMeHUS  He  C(HOPMHUPOBAHBI,
BBITIOJTHEHHBIE YYCOHBIC 3aIaHusI
CoJIepIKaT rpyobie ONIHOKH.
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