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1. OBIIAS XAPAKTEPUCTUKA PABOYEHN TPOT'PAMMBI
YYEBHOU JUCHUIIINHBI
OV .12 Xumusi

1.1. O6aacTh NpUMEeHEeHUs MPOTrPaAMMBbI

PabGouast mporpamMma y4eOHOW JHUCHMIUIMHBI SIBJSETCS YacTblO OCHOBHOM
npodeccruoHanbHOl 00pa30BaTEeIbHON MPOTPAMMBbI, peaiu3yeMOW MpPU MOJATOTOBKE
CIICIIMAJIUCTOB CpeaHero 3BeHa mno crnenuanbHocTH 38.02.01 ODOkxoHOMHKA H
Oyxrainrepckuid ydet (mo otpaciisam). [Iporpamma yuyeOHOW AUCHUTIIMHBI «XUMUSD»
paspaborana c yderom TpeboBanuii PI'OC cpeaHero oOiiero o00pa3zoBaHuUs,
MPEABSIBISIEMBIX K CTPYKTYypE, COACPKAHUIO M Ppe3yJbTaTaM OCBOCHUS y4eOHOM
TUCITUTUTMHBL «XUMUS», B COOTBETCTBHH C «PeKoMeHmanmusMu 1Mo OpraHU3aIiu
MOJIyYEHUST CPETHETO O0IIero o0pa3oBaHus B Mpeesax OCBOCHHS 00pa30BaTEIbHBIX
IporpamMM CpemHero npodeccuoHaaIbHOTr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpasoBanus...» (muckMo JlemapTrameHTa TOCYIapCTBEHHOW TIOJUTHKA B cdepe
cpenHero mpodecCHOHATBLHOTO 00pa3oBaHus H MPOGECCHOHATBHOTO OO0yYCHUS
Munnpocemienuss Poccun ot 01.03.2023 Ne 05-592), mpumepHoit mporpamMmon
ob1eoOpazoBarebHOM yueOHOU auciuiuinHabl «Xumus» (aBrop FO.FO. Ilerpona,
HPIIO, 2022 r.) ¢ y4eTOM COLMATbHO-3KOHOMHUYECKOTO MNPOPUIs MOJIy4aeMoro
npodecCuoHaIbHOTO0 00pa30BaHUsI.

1.2. MecTo UCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mpogeccuoHAJIbHOMI
o0pa3oBaTeIbHOM POrPpaMMbI:

Oo6meobpazoBaTenbHas yueOHas aucrumummaa OY /.12 Xumus B COOTBETCTBUU
c ®I'OC COO uBxoautr B 001I€00pa30BaTEIbHBIA LUK y4E€OHBIX AUCIMILINH,
n3y4aeTcs Ha 6a30BOM YpPOBHE.

TpeOoBaHus K pe3yibTaTaM OCBOCHHS AU CIUATIIAHbI:
Conepxxanue  mporpamMmbl  «XHMHUS» ~ HAlpaBI€HO Ha  JOCTHXKEHHUE
CIEYIOIIMX Yenell.

—  (¢opMupoBaHHWE Yy OOYyYaIOIUXCS YMEHUS OIICHWBATh 3HAYMMOCTH
XUMUYECKOTO 3HAHUS JJIsl KAXKJIOT0 YEJIOBEKa,;

—  (dopMupoBaHKE Y 00yUJAFOIIUXCS I[ETOCTHOrO IMIPEACTABICHHUS O MUPE U POJIH
XUMUHU B CO3/JaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA; YMEHUS
OOBSCHATh OOBEKTHI M MPOLECCHl OKPYKAIOMIEH EeHCTBUTEIBHOCTH: MPHUPOIHOM,
COLMAIBHOM, KyJIbTYPHOM, TEXHUYECKOMN CPE/Ibl, — HUCMOJIb3YS ISl ITOTO XUMUYECKHE
3HAHUS;

—  pa3BuTHE y 00yYaIOIIMXCsl YMEHUN pa3inyath (GakThl U OLICHKU, CPABHUBATH
OIICHOYHBIE€ BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUAMHU OLICHOK M CBSI3b KPUTEPUEB C



OnpeeIeHHOM CUCTEMOM IIEHHOCTE!, POpMYyIHMpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UILINIO;

—  mpuoOpereHue OOydYalOIIMMHUCS OMbITa Pa3HOOOPa3HON NEATENbHOCTH,
MO3HAHUS W CaMOTO3HAHUS; KIIIOYEBBIX HAaBBIKOB, HWMEIOIIUX YHUBEPCATHLHOE
3HAYCHHUE IS PA3JIMYHBIX BHJIOB JEATCITLHOCTH (HABBIKOB pPEIIEHUS MpoOIeM,
NPUHITHS PELUICHH, TOMCKA, aHa13a U 00pab0TKU HHPOPMAIH, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB W3MEPEHMM, COTPYJIHUYECTBA, OE€30MAaCHOr0 OOpallleHUus C
BEILIECTBAMHU B IMOBCEIHEBHOW KU3HH).

OcBoeHue cojiepKaHusl Y4yeOHOW JUCHUIUIMHBI «XUMHUS» MPEIoiaraet
JOCTH)KEHHUE 00YUaIOIMMHUCS CIEAYIOIINX PE3YIbTaTOB:

OK 01. Bei6upats criocoOsl perieHus 3a1a4 npodecCuoHaIbHON eI TeIbHOCTH
NPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonws3oBaThb COBpPEMEHHBIE CpEACTBAa TMOMCKA, aHalud3a |
WHTepHpeTannu uHPOpMaKK, ¥ WHHOPMAITMOHHBIE TEXHOJOTHH JJIS BBITOTHEHUS
331249 MPOo(HEeCCHOHAIBHOM JIESITEIHbHOCTH;

OK 04. Db dexTnBHO B3aNMOACHCTBOBATH U pa0OTaTh B KOJUICKTUBE 1 KOMaH/IE;

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpY>Karolen Cpenpbl,
pecypcocOepeKeHNIO, NMPUMEHATh 3HaHUSA 00 HW3MCHEHHWHM KIMMaTa, IPUHIIHAIIBI
OepeKITMBOTO MPOU3BOICTBA, I3((HEKTUBHO IEHCTBOBATH B YPE3BEIYANHBIX CUTYAITHSX.

KosnyecTBo 4acoB Ha 0CBOEHHE MPOrPAMMbI M CUMILIAHBI:
O06BeM 00pa3oBaTeNbHON MporpamMmel 44 yaca, B TOM YHCIIE:
- 3aHATHUS BO B3aMMOJICUCTBHE C npemnoaanaTeneM — 44 yaca.

dopma npoMe:KyTOUHOI aTTecTanuu: 1U(pPepeHIUPOBAHHBIN 3a4eT



2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIUILIVHBI

2.1.

o 0uHOM hopme oOydeHUs

O0beM yueOHOM IMCUMIIMHA U BUAbI Y4eOHOH padoThl

Bup yuyeOHoii padoTshl

Oo0BeM yacoB

O06BeM 00pa30BaTEIILHOM MPOrPAMMBbI

44

Bcero y‘IC6HBIX 3aHSATHUM BO B3aUMOJICHCTBHUH C npenogaBaTciieM

42

B TOM 4YucJje:

IMPAKTHUYCCKHUEC 3aHATHA

CamocTosiTenbHas pabota

WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe
b epeHIMpOBaHHOTO 3a4eTa

Koncynpramuu

0 3a09HOM (hopme 00yUeHUs

Bun yuyeO6Hoii padoThI

Oo0BLeM yacoB

O06BeM 00pa30BaTEILHOM MPOrPaAMMBbI 44
Bcero yueOHBIX 3aHITHI BO B3aUMOJCHCTBUY C TIPENOJaBaTeIeM 5
B TOM 4YHCJIe:

MPAKTUYECKHUE 3aHATHUS )
CamocrosiTenpHast paboTa 38
Koncynpramuu -
UTOrOBas aTTECTAIUs MO JUCHUIUIMHE B hopMe 1
nuddepeHIIMpOBaHHOTO 3aUeTa




2.2, TemaTnuyeckuil JIaH U cofep:kaHue yuyeOHoi qucuunanabl OY .12 Xumus

HaumenoBanme Conep:xkanue y4e0HOro MaTepuaJa, 1a00paTopHble U MPAKTHYECKHE PadOThI, O0bem yacoB | ®opmupyembie
pa3aesnoB U TeM caMoCTosITeIbHAsA padoTa 00y4yammXxcs, Kypcopasi padora (IIpoeKT) o0mme n
npodeccuoHa
bHbIE
KOMIIeTeHIIUH
1 kypc 2 cemecTp
Pasnea 1. OcHOBBI CTPOCHHUSI BelleCTBA 4
Tema 1.1. Conep:xaHue y4eOHOIro MaTepuaJa OK 01
CrpoeHue aToMOB CoBpeMeHHast MoJienb CTpoeHus aToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUAYECKHUI 2
XUMHUYECKHUX AJIEMEHT. DJeKTpoHHas KoHpUrypauus aroma. Knaccupukanus XuMHIECKUX
DJIEMEHTOB U IIPUPOJA AJIEMEHTOB (S-, p-, d-2JIeMeHThI). BajeHTHBIE 37IeKTPOHBI. BalleHTHOCTS.
XUMHYECKON CBSI3U DJIEKTpOHHAS MPUPOJA XUMUYECKOM CBI3U. DINEKTPOOTPHUIIATEIbHOCTh. Buibl

XUMHYECKOH CBsi3M (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAst, BOJOPOIHAS) U CIIOCOOBI
ee o0pa3oBaHus

Tema 1.2. Coaep:xanue yueOHOro MaTepua 2 OK 01
Ilepuonnueckuii 3akon | [lepmoandeckast cucrema xumudeckux snemeHToB .M. MenneneeBa. @uzndeckuii OK 02
u tabauna J{. 1. cmbicnt [lepuoanueckoro 3akona [[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HU3MEHEHUS
Menneneena CBOMCTB XUMHYECKHX JJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B

COOTBETCTBUM C IIOJIOKEHHEM XHMHUYECKOro 3jeMeHTa B Ilepumonnyeckoil cucteme.
MupoBo33peHueckoe © HaydyHoe 3HadyeHue Ilepumommueckoro 3akona JI.U.
MenpeneeBa. Ilpornozsr JI.MI. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKUX

3IIEMEHTOB.
Paznen 2. Xumnuyeckue peakuum
Tema 2.1. Tunst Conep:kanue y4eOHOIro MaTepuaJa 6
XMMUYECKUX peakimi | Kiraccudukaryst 1 TUITBI XAMUYECKUX PEaKIUi C y9acTHEM HEOPTaHHYECKHUX BELICCTB. 4 OK 01

CocraBneHnre ypaBHEHUN peaKIMil COCTMHECHHMS, PAa3JIOKEHUS, 3aMEIICHHS, OOMEHA, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHUCJIICHUA-BOCCTAHOBJICHUSL.

VYpaBHeHUsI OKHUCIEHUsS-BOCCTaHOBICHHs. (CrteneHb OKuUCieHUuA. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaBHeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakmuii METOJAOM 3JIEKTpOHHOTO Oamanca. OKHUCIUTEILHO-BOCCTAHOBHUTEIILHBIC
peaKLII/II/I B HpHpoz[e, HpOI/ISBO,Z[CTBeHHBIX HpOHCCC&X U JKUBHCACATCIBbHOCTU




OpPTraHU3MOB

Tema 2.2. Conep:xaHue y4eOHOIro MaTepuaJa OK 01
DNEKTPOIUTHYECKAS OK 04
JIACCOLIMAIUS 1 Teopust 3AEKTPOIUTUYECKON Aucconanu. MoHbl. DIEKTpOIUThI, HEAIEKTPOIUTHI.
HOHHBIIA 00MeEH Peakumu wonHoro oOmena. CocTaBlieHHE peaklHWii HOHHOTO OOMEHa MyTeM

COCTaBJICHHS UX MOJIHBIX U COKPALICHHBIX MOHHBIX ypaBHEHUNH. KICIIOTHO-OCHOBHBIE

peakuuu. 3aJaHus Ha COCTAaBJIEHUE NOHHBIX PEAKIUI
Pa3pea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKHUX BelleCTB
Tema 3.1. Conep:kanue y4eOHOIro MaTepuaJia OK 01
Knaccuduxarus, [peamer Heopranudeckoit xumun. Kiaccudukanus HeOpraHMueCKHX BEIeCTB. OK 02
HOMEHKJIATypa U [IpocTeie u crnoxHble BeniecTBa. OCHOBHbBIE KJIACChI CIOKHBIX BEHIECTB (OKCHIBL,
CTpOECHHE TUIPOKCHUIBI, KUCIIOTBI, COJIM). B3aMMOCBSA3b HEOPraHUYECKUX BELIECTB. ArperaTHble
HEOPraHUYECKUX cocTosiHus BemecTBa. Kpucraminueckue u amopdHbie BelecTBa. TUIIbI
BELIECTB KPUCTAJUTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAsi, HOHHAsI, METAJUTMYECKas ).

3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKON PEIICTKH.

3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSI3U U THUIIA

KpUCTAIINYECKON pemeTKu. [IpuunHbsl MHOr00Opasusi BEleCTB
Tema 3.2. dusuxo- Coaepsxkanue y4eOHOro MaTepuasa OK 01
XUMHUYECKHE CBOMCTBA | Mertamibl. OOuuie QU3HIecKie 1 XUMUYECKHE CBOicTBa MeTaioB. Crioco0b! OK 02

HCOPTaHNYCCKUX
BE€IICCTB

MOJIy4YeHHUs. 3HaYeHNe METaNIOB M HEMETAJNIOB B IPUPOJIE U JKU3HEEATEIIBHOCTH
4eloBeKa U OpraHn3MoB. Koppo3us MeTalIoB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3UU

Hemeramnpl. O6mue ¢puzndeckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. THUITHYHBIE
coiicTBa HeMeTayuoB [V— VII rpynn. Knaccugukanus u HoMeHKIaTypa
coequHeHni HemeTaoB. KpyroBopoThsl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB,
TUAPOKCHJIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MPOCTHIX BEUIECTB, BOJIOPOAHBIX COCTMHEHUH, BHICHINX OKCHIOB M THIPOKCHUIOB




Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHX BellecTB

12

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

[losiBieHHEe U pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. [IpenMer opraHmdeckoi
XUMUU. MeCTO U 3HaueHHE OPTraHNYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XHWMHUYECKOE CTPOCHUE KaK MOPSJOK COECIUHEHMSI aTOMOB B MOJIEKYJIE COTJIACHO HUX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUN XUMHUUYECKOTO CTPOEHHUSI OPraHUYECKUX
coequHeHnii A.M. bytiepoBa. VYriepoaHblli CKEIET OPraHUYECKOM MOJIEKYJIBI.
3aBHCUMOCTh CBOMCTB BEHIECTB OT XMMHYECKOIO CTPOCHHUSI MOJeKyJs. M3omepus u
U30MEDPBI.

[Tonstue o dynkuuoHansHOM rpymme. Pagukan. [IpuHnmmel KiaaccuuKarum
OpPraHMYECKUX COEIUHEHWH. MexayHapoaHas HOMEHKJIarypa M IPHUHLUIIBI
HOMEHKJIATypbl opranudyeckux coeauHeHuid. Ilonstue 00 a3zorconmepkaniux
COCMHEHUSX, OMOJIOTMYECKH AaKTUBHBIX BEIIECTBAaX (YIJIEBOAAX, JKUpPaAX, OCNKax H
Jp.), BEICOKOMOJIEKYJISIPHBIX COCTMHEHUSX (MOHOMED, MTOJIMMED, CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2. CBoiicTBa
OpraHNYeCKHUX
COEIUHEHUIN

Conep:xanue yueOHOro MaTepuaJia

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAWHEHUN OTACIBHBIX KIJIACCOB
(ocobeHHOCTH KJIacCH(UKAIMK U HOMEHKJIATYpPbl BHYTPU KJIAcCa; TOMOJIOTHYECKUM
psan u obmas Gopmyna; usomepus; GU3NUECKUE CBOICTBA; XMMUYECKUE CBOWCTBA,
CIIOCOOBI MOTYYCHHUS ):

— IIpeeIbHbIE YIIIEBOAOPO/BI (aJKaHbl M LIUKJIOAJIKaHbl). |'OpeHre MeTaHa Kak OJuH
13 OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJIEBOIOPOAOB, HAX0XK/IEHNE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempenesbHbIe (aJIKEHbI, aIKMHBI U alKaJUEHbI) 1 apOMaTHYECKHE yTIeBOIOPOIbI.
I'openue aneTmineHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHM JJIsl CBapKHU U
PE3KH METaIOB

— KUCJIOPOJCOIepKaIue COSAMHEHUs (CIUPTHI M (PEHOIbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, ambAeTUAbl U KETOHBI, XKUPBI, yriaeBoabl). llpakThueckoe NpUMEHEHHE
STUJICHIJIMKOJIS, TIIUIeprHa, Genona. [lpumenenue popmanbaeruaa, aneTaibaerusa,
YKCYCHOM KHCIOThl. MpbIJa Kak COJMM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLIA

—  a30TcOoAepIKallue  COeAWHEHHS (aMUHBI W AMHUHOKHCIOTHI,  O€IKH).
BricokoMonekynsipHble COeTUHEHHS! (CUHTETHYEeCKHE U OHOJOTMYeCKH-aKTHBHBIE).
MonowMmep, nosmMep, CTpyKTypHoe 3BeHO. [lonmMepusanus 3TUieHa KaK OCHOBHOE

OK 01
OK 02
OK 04




HallpaBJI€HUE €ro MCHOJb30BaHUA. ['eHeTuueckas CBsI3b MEXIy KJacCaMu
OPraHUYeCKUX COCIUHEHUIN

Tema 4.3. Conep:kanue y4eOHOIro MaTepuaJa
Wnentuduxanns buooprannueckue coenunenus. IlpuMenenue u Ouosoruyeckas pojb YIJIEBOJOB. OK 01
OpraHUYEeCKHUX OxuciieHue YIJIEBOJIOB — MCTOYHUK DSHEPrUM JKUBBIX OpraHu3moB. Oobnactu 4 OK 02
BCILCCTB, X 3HAYCHUEC | MPUMEHEHMUsI aMHUHOKHCIOT. [IpeBpamieHus OCENIKOB THIIM B  OpraHuU3MeE. OK 04
Y IIPUMEHEHUE B buonornueckue ¢yHkuun OenkoB. buonormueckue QyHKuMum OKkupoB. Poib
OBITOBOI U OpPraHMYEeCKO XMMUU B pEeLICHUH MPOOJIeM MUILEBOM 0€30macHOCTH
IIPOU3BOJCTBEHHON Ponb opranndeckoil XuMHM B pEIICHUH MPOOJIEM PHEPreTHUECKO 0e301MacHOCTH, B
ACATCIIBHOCTH Pa3BUTUU MEIULIMHBI, CO3JAHUU HOBBIX MAaTEPHUAIOB, HOBBIX MCTOYHUKOB >HEPIUU
YeJI0BeKa (anmpTEepHATUBHBIE MCTOYHMKM dHepruu). OnacHOCTh BO3JACHCTBUS Ha KUBBIC

OpraHU3Mbl OPraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB (YTJEBOIOPOAbI, CIHPTHI,

(beHOoIIbI, XJIOpOpraHuYecKre MPOU3BOJHBIC, albACTHIBI U Jp.), CMBICT MOKa3aTes

MPEAEIIBHO JOIYCTUMOM KOHLIEHTpaluu
Pa3nes 5. Kunernueckne U TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHMA XUMHYECKHX PeaKIuii 4
Cxopoctb xummnueckux | CogepskaHue y4eOHOro MaTepuasa 4
peaKIui. CKOpOCTh peakiM, €€ 3aBHCHUMOCTb OT pa3iW4YHbIX (DAKTOPOB: TMPHUPOJIBI OK 01
XUMHUYECKOE pearupyrommx BEMIECTB, KOHIEHTPALMN PEarupyrolnux BEHIECTB, TEMIEPaTyphbl U 4 OK 02
paBHOBECHE IUTOIIAM PEAKIIMOHHON MOBEpXHOCTH. TeroBble 3(h()EeKThl XMMHUYECKUX pPEaKLUi.

DK30- ¥ SHIOTEPMHUYECKUE, PEAKIUU.

OOpatumocTh peakiuii. XMMUYEeCKOe PaBHOBECHE U €0 CMEIIEHUE MO ACHCTBHEM

pa3nuuHbIX (AaKTOPOB (KOHIEHTPALIMS peareHTOB WK MPOIyKTOB PEaKkIiu, JaBJICHNUE,

TeMIIepaTypa) AJs CO3JaHHs ONTUMAJbHBIX YCJIOBUN IPOTEKAHUS XUMHUYECKHX

npoueccoB. [Ipunnun Jle [latense

Pa3znea 6. PacTBOpbI 4

Conep:kanue y4eOHOIro MaTepuaJia

PactBopenne kak  ¢usmko-xummueckuii  mporecc.  PactBopbl.  CriocoObl 4 OK 01
ITonsATHE O pacTBOpPAax | MPUTOTOBJICHUSI pacTBOpoB. PacTtBopuMocTh. MaccoBast 11051  PacTBOPEHHOTO OK 02

BemiecTBa. CMBICH TMOKa3areysl MNPenebHO JONMYyCTUMOW KOHIIEHTpPAlMU W €ro OK 07

HCIIOJIb30BAHUE B OIIEHKE DKOJIOTHUECKOI 0e30IMacHOCTH.
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[IpaBmia SKOJOTMYECKH II€IeCOO0Opa3HOr0 TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEIAX COXPAHEHUS CBOErO 3J0pPOBbA U OKPYXKAIOLIEH MPUPOIHON
Cpelibl; OIACHOCTh BO3ACHCTBUS HA KUBBIE OPraHU3Mbl ONPEIEICHHBIX BEILIECTB.
PemeHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha  PacTBOPHI,
HCIOJIb3YEMbI€ B OBITOBOM U MPOU3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa

Paszpnea 7. Xumus B ObITY H IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa
Conep:kaHue y4e0OHOro MaTepuaa 4 OK 01
Xumns B GBIty 1 Hoseilinme nocTxeHus XHMI/Iqechoﬁ HayKH U XI/IMI/IL\I'GCKOI\/'I TGXHOH?FHH. Poins xumnu OK 02
o B 00€CIeUYeHUH HKOJOTUYECKOH, HSHEPreTHYECKOM W THUIICBOM 0€301acHOCTH, OK 04
IIPOU3BOJCTBEHHON o
ESITETBHOCTH pa3BuTHM MenuiuHbl. [IpaBuia moucka M aHalnM3a XMMUYECKOH uHpopManuud u3 OK 07
qeIoBeKa pasNUYHBIX MCTOYHUKOB (HaydyHas M YydeOHO-Hay4Has JIMTepaTypa, CpencTBa
MaccoBoi nHpopmanuu, cets MIHTEpHET)
JAudpepeHupoBaHHbIN 324€T 2
Bcero: 44
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBUHIYAJIbHBIX IPOCKTOB

- Kuszne u gesrensHocTh . . Menneneena.

— «IlepuoanueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyILICHUEM. .. »

— Cunres 114-ro anemenTa — TpuyM@ poccuiickux hrU3UKOB-sICPIIUKOB.

— N3oTonkl Bogopoaa.

- Hcnonb3oBaHue paMOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

- PeHTreHoBCcKOE U3TyUeHHUE U €ro UCIOJIb30BAaHUE B TEXHUKE U MEIUIIMHE.

- [1na3zmMa — yeTBEepTOE COCTOSIHUE BELIECTBA.

- AMop(dHbIe BemecTBa B MpUPoOJIie, TEXHUKE, OBITY.

- OxpaHa okpyxkarouiei cpeabl OT XMMHYECKOTO  3arpsi3HEHHS.
KonuyecTBeHHBIE XapaKTEPUCTUKU 3arpsi3HEHUS OKPYKAIOIEH Cpeibl.

- [Ipumenenue TBepAOro u razoodpasHoro okcuaa yraepoaa (IV).

- 3ammTa 030HOBOI'0 3KpaHa OT XMMUYECKOT'0 3arpsi3HEHHUS.

- ['pyOoaucniepcHble CHCTEMBI, UX KiIacCU(UKALKA U HCIOJb30BAHHE B
npohecCHOHATBHOM NeSTENbHOCTH.

- Kocmernueckue renu.

- IIprMeHenue CyCreH3ul U AMYJIbCUN B CTPOUTEIIBCTBE.

— Munepanbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JTUTOC(EPHI.

- PactBops! BokpyT Hac. TUIIbI pacTBOPOB.

- Boja kak peareHT U cpefia AJii XUMUYECKOTO poliecca.

- Kuznb u nesrenbHocTh C. AppeHuyca.

- Bkraa oTedecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH AIIEKTPOIUTHUECKOM
JUCCOLIMALNH.

- VYcTpaHeHHe KECTKOCTH BOJAbl Ha MPOMBIIUICHHBIX MNPEANPUITHSIX. *
CepHas KHClIOTa — «XJ1€0 XUMHUYECKON TTPOMBIIIIIEHHOCTHY.

- Hcnonbs30BaHNEe MUHEPAIbHBIX KUCJIOT Ha MPEIIPUATHUAX Pa3IUYHOrO
npodus.

- OKcHIBI M COJM KaK CTPOUTENbHBIE MaTEPHAIIBI.

— Hcropus rurca.

- [ToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

- MHuoronukuii kapOoHAT KajdblUs: B MPHUPOJE, B MPOMBIIIJICHHOCTH, B
ObITy. Peakuuu ropenust Ha MpOU3BOJICTBE U B OBITY.

- BuptyanbHOoe MOAEIUpPOBAHNE XUMUYECKUX MPOIECCOB.

— DNEKTPOJIU3 paCTBOPOB IIEKTPOITUTOB.

- DNEeKTPOJIN3 pacIIaBOB 3IEKTPOJIUTOB.

— [IpakTrueckoe IIPUMEHEHUE AIEKTPOJIN3A: paduHUpOBaHUE,
raJlbBaHOIUIACTHKA, FaIbBAHOCTETHSL.

— Koppo3sus meTamioB 1 ciocoObl 3alIUTH OT KOPPO3HH.

— WNuepTHBIC UK O6J1aropoAHbIE Ta3bl.

- Poxnaromue conm — rajgoreHsl.

- Hcropus mBencKkon ClnYKH.

— Wcroprst BOBHUKHOBEHHS M pa3BUTHUSL OPTaHUYECKON XUMHUH.
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2.3 XapaKTepuCTHKA OCHOBHBIX BH/IOB Y4eOHOM AeATeTbHOCTH 00yYA0IIUXCS

Conep:xxanue o0y4eHust

XapaKTepMCTmca OCHOBHBIX BUA0B N€ATCJIbHOCTH

o0yuyawuierocst
Pa3znen 1. OCHOBBI CTPOCHHUS BelIECTBA
Tema 1.1. Ctpoenue aTomoB CocraBisaTh XuMu4eckue (opMysibl  COEAMHEHUH B
XHMHYECKHX 3JIeMEHTOB U COOTBETCTBHUM CO CTENEHbIO OKHUCIEHHUS XMMHUYECKHX
NPHPOJAa XUMHYECKOI CBA3H 3JIEMEHTOB, UCXOAs u3 BaJICHTHOCTH u

ANEKTPOOTPHUIIATEIbHOCTH

Tema 1.2. Ilepuonmueckuii
3akoH 1 Tabauna JI.H.
MenpeneeBa

XapakTepru3oBaTb XUMUYECKHUE 3JIEMEHTHI B COOTBETCTBUU
C UX MOJOXEHUEM B MEPUOJUYECKON CUCTEME XUMMUYECKUX
anemeHToB JI.U. MeHneneeBa

Pa3znen 2. Xumuyeckue peakiumn

Tema 2.1. TUNBI XUMHYECKHUX
peakuuii

OObsicHEHHE  CYIIHOCTM  XMMHMYECKMX  IIPOLECCOB.
Knaccupukanuss XUMHUECKHMX pEaKUUH IO pazIuuHBIM
NPU3HAKAM: YHUCIYy M COCTaBy HPOAYKTOB M PEarcHTOB,
TerioBoMy 3¢ ¢ekTy, HampaBieHUio, (asze, HATUYUIO
KaTajJn3aTropa,  WM3MEHEHUIO0  CTENEHEeHl  OKMCJIEeHHUs
AJIEMEHTOB,  00pa3yloIuX  BeIIecTBA. Y CTaHOBKa
IIPU3HAKOB OOILEro M paziIMyHOro B THUIIOJOTUM PEAKLIUN
JUIL ~ HEOPraHMYECKOM M OpPraHM4eCKOM  XUMHUH.
Knaccugunukanus BemecTs U IpoleccoB ¢ TOUKU 3pEHUs
OKHCIIeHUA-BoccTaHOBIeHUs. CocTaBieHue ypaBHEHUH
peaKknuii ¢ IMOMOINBIO METOAA 3JIEKTPOHHOro OanaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peakiuu
U TOJIOKEHHUS XMUMHUYECKOIO PAaBHOBECHS OT PA3JIMYHBIX
¢dakTopos

Tema 2.2.
JIEKTPOJIUTHYECKAS
AUCCOUMALMS M MOHHbIH
o0MeH

CocTaBisITh YpPaBHCHUA XHUMHUYCCKHUX PCEAKIIMU HOHHOI'O
oOMmeHa ¢ Y4aCTUCM HCOPTraHUYCCKHX BCIUICCTB

Pa3nea 3. Ctpo

eHHe U CBolicTBa HECOPraHMvIeCKUX BEUHIECTB

Tema 3.1. Knaccuduxauus,
HOMEHKJIATYpa U CTPOeHHe
HEOPraHW4eCKHX BelleCTB

KnaccupunupoBarb ~ HeopraHMYecKMe  BelIeCTBa B

COOTBECTCTBHH C UX CTPOCHUEM

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBA
HEOPraHN4eCKMX BellecTB

YcTanaBnuBath 3aBHUCHUMOCTh (bU3UKO-XUMUYECKUX
CBOMCTB HEOPTraHWYECKUX BEIIECTB OT CTPOEHHUS aTOMOB U
MOJIEKYJI, @ TAKXKe TUIa KPUCTAJUIMUECKON pelIeTKu

Paznen 4. Ctp

Oe¢HHE U CBOIiCTBA OPraHuYe¢CKHUX BCIICCTB

Tema 4.1. Knaccudguxanus,
CTPOeHHE M HOMEHKJIATYPa
OpraHM4yecKuX BellecTB

Knaccudunuposats OpraHHYecKue
COOTBETCTBHUH C UX CTPOCHHEM

BEILECTBA B

Tema 4.2. CBoiicTBa
OPraHUYeCcKUX COeAUHEHHU I

VcranaBauBarth 3aBUCHUMOCTB (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
CBOMCTB OpTraHUYCCKUX BCHICCTB OT CTPOCHHUA MOJICKYJI

Tema 4.3.

Nnentunduxanus
OPraHMYecKHUX BelecTB, X
3HAYEeHHUEe U IPMMEHEeHUe B
OBITOBOI U MPOU3BOACTBEHHOM
AeATeIbHOCTH Ye10BeKa

OO00CHOBBIBATh 3HAYEHHE U MPUMEHEHHE OPTaHMYECKUX
BEIIECTB B OBITOBOM M MPOM3BOACTBEHHOUN AEATEIHHOCTH
yeNoBeKa uX (PU3NKO-XUMUYECKIMH CBOMCTBAMU

Pazgen 5. KunHermueckue wu

TCPMOAUHAMUYCCKHE 3aKOHOMECPHOCTH MNPOTCKAHMSA
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XHMHYECKHX peaKIui
CkopocTh XMMHYECKHX UccnenoBate  BIMSHUE  W3MEHEHUS  KOHLECHTPALUU
peakumii. BEILIECTB, PEAKIMU CpeAbl U TEMIEPaTyphl Ha CMEIICHUE
XuMHYeCKoe paBHOBeCHE XUMHYECKOTO0 PABHOBECHSI
Pazneu 6. PacTBOpBI

IlonsiTHe 0 pacTBOpPax | HccnenoBaTh XMMHUYECKUN COCTAB PACTBOPOB

Paspnea 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKA
Xumus B ObITY U OrneHuBaTh MOCIEACTBUS OBITOBOM M TPOU3BOACTBEHHOM
NPOU3BOACTBECHHOM JIEATEIIPHOCTH YEJOBEKa C TIO3WIMM  DKOJOTHYCCKOM
JesTeJILHOCTH YeJ0BeKa 0e30macHOCTH

3. YCJIOBUSA PEAJIN3AIIUU YYEFHON JUCLUILINHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATIbLHO-TEXHUYECKOMY
o0ecrneYeHu 10

Kabunet xumun uinm yueOHONU XUMUYECKOM JIa0OpaTOPHH.
O6opynoBanne yu4eOHOTO KabWHETA:
- KOMIUIEKTHI CIIEIHATM3UPOBAHHON yueOHO MebenH,
- JIOCKa KJlaccHasl,
- TPOEKTOP,
- DJKpaH,
- HarIsgHbBIE TOCO0ud,
- TEXHHUYECKas JIOKYMEHTAIlus,
- KOMIIBIOTEp C YCTAaHOBJIEHHBIM JIMIICH3MOHHBIM IPOTPAMMHBIM
o0ecreueHueM:
OC Windows, MS Office, cnpaBoYHO-TIOUCKOBOM CHCTEMOM
«Koncynprantllmrocy, ¢ BbeIXOAOM B ceTh «VIHTEpHET» W JIOCTyIIOM B
AIEKTPOHHYI0 UHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEy.

3.2. UudpopmannonHoe odecrneyeHue 00y4eHUs

IlepeyeHbp y4eOHBIX M3AAHWH, JONOJHHUTEJIbHON JIUTEPATyphl,
HNuTepHeT-pecypcoB

OcHoBHas auTEpaTypa:

1. Tabpuensu O. C. Xumus. 10 xiacc. ba3ossiit yposenb. / O.C. ['abpuernsH,
N.T". Octpoymos, C.A. Cnaakos. - Mocksa : [Ipocsemenue, 2023. - 128 c. - ISBN 978-
5-09-101650-5. - URL: https://ibooks.ru/bookshelf/390815/reading

2. Taopuensa O. C. Xumus. 11 kiacc. basossiii yposenb. / O.C. ['abpuernsH,
N.T". Octpoymos, C.A. Cnaakos. - Mocksa : [Ipocsemenune, 2023. - 127 c. - ISBN 978-
5-09-101651-2. - URL: https://ibooks.ru/bookshelf/390824/reading

JlonoiHUTEIbHAS JIUTEpaTypa:

1. Xumus : y4eOHUK Juisi CpemHero TpodeccHoHambHOTO 00pa3oBaHUs /
10. A. Jle6enes, I'. H. ®anees, A. M. ['onyGes, B. H. lllanoBain ; moz oOmieit
penakuueir ['. H. daneeBa. — 2-¢ u3n., mepepad. u jom. — Mockaa :
M3narensctBo  HOpaiir, 2023.— 431 c.—  (Ilpodeccuonansuoe
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https://ibooks.ru/bookshelf/390815/reading
https://ibooks.ru/bookshelf/390824/reading

obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : 3JI€KTPOHHBIA //
OO6pazoBatenbHas matdopma Opaiit [caifT]. —
URL: https://urait.ru/bcode/513073

. Xumus. 3aJayHuK : yyeOHoe mocoOue AJig cpenHero npodeccuoHaIbHOTO
obpazoBanmsi/ 1O. A.JlebeneB [u np.]; mom oOmed pemakmuen
I'. H. ®aneeBa. — MockBa : UznarensctBo IOpaiit, 2023. — 236 c. —
(ITpodeccuonanpuoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekcr :
anekTpoHHbii  //  OOpaszoBarenbHas mmatdopma IOpaitt  [caliT]. —
URL: https://urait.ru/bcode/513091

. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. OOuias u HeopraHuueckas XuMus :
y4eOHHUK TUTST CPEIIHETO poeCCHOHAIBHOTO obpazoBanus /
E. N. Tynukud. — 2-€ u3g., ucnp. u nomn. — Mocksa : U3nparensctBo FOpaiir,
2023. — 385 c. — (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
02748-8. — Tekcr : anexktponHbidt // OOpazoBaTenbHas miargopma HOpait
[caitT]. — URL: https://urait.ru/bcode/513730

. Tymukun, E. 1. Xumus. B 2 4. Yacte 2. Opranndeckasi XuMusl : y4eOHUK IS
cpeanero npodeccuonanbHoro oopazosanus / E. . Tynukun. — 2-e uzg.,
uctp. u jgon. — Mocksa : M3parensctBo IOpaiit, 2023. — 197 c.—
(ITpodeccuonanbuoe oopazopanue). — ISBN 978-5-534-02749-5. — Texkcr :
anekTpoHHbii  //  OOpaszoBarenbHas matdopma IOpaitt  [caliT]. —
URL: https://urait.ru/bcode/513731

HNuTepHer-pecypcsl

1. http://hemi.wallst.ru/ (O6pa3oBaTenbHBINA CAUT JJIS1 ITKOJILHUKOB

«XuMus»).

https://www.chem.msu.su/ (3aekTpoHHast OMOIMOTEKA IO XUMHUH ).

https://hvsh.ru/  (kypHas1 «XuMUS B IIKOJIE).

https://hij.ru/ (KypHan « XUMHS U )KU3HBY).

A

https://elementy.ru/catalog/3648/Khimiya i _khimiki_chemistry chemists

_com (3JIEKTPOHHBIN )KypHalI « XUMHUKHU U XUMHSD)
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHBI

KOHTPOJII) H OIICHKA PE3YIbTATOB OCBOCHUA JUCIHITIINHBI
OCYIICCTBJACTCA ITPCIIOJAABaATCIICEM B IIPOLCCCC ITPOBCACHUA SaHﬂTHﬁ, TCKYHICTO
U  TPOMCKYTOYHOTO KOHTPOJIA, a TaKKC BbIIIOJIHCHUA 06y‘-IaIOI]_[I/IMI/IC$I

HHINBUAYAJIbHBIC 3aJIaHUs, IIPOCKTHI.

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbl U METOABI KOHTPOJISI H
OlIeHKH Pe3yJbTATOB 00y4eHHusl

OK 01. Beibupats crmocoOsl pemeHust 3a1aq
npodeCCHOHATIBLHOM 1A TeNbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA
TIOWCKa, aHAJIM3a U UHTEPIPETauy HHPOpMaIu 1
uH(OPMAIMOHHBIC TEXHOJIOTUH JIs1 BEITIOTHEHUS
3a7a4 PO EeCCUOHATBHON e TETLHOCTH;

OK 04. D¢ddexTuBHO B3auMOICHCTBOBATH U PabOTAThH
B KOJUICKTHBE U KOMaH/IC.

— WHAWBUIYaIbHBIN U / UIN
IPYIIIOBOM YCTHBIN OIIPOC

— TpOBepKa BBITTOJTHEHUS
IIOCTaBJIEHHBIX 3a/1a4.

— UHAUMBUIYyalbHas WIA TIpPyNIoBas
pabota (mpeacTaBieHNe BBIITOJIHEHHOTO
3aJIaHus).
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