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1. OBIIIASA XAPAKTEPI/ICII/IKA PABOYEM ITIPOI'PAMMBbI
YYEBHOU JTNCHHUITI/INHBI
OV .12 Xumus

1.1. O6acTh NPpUMeEHEHNSsI MPOTrPaAMMBbI

Pabouass mporpamMmma y4deOHON JAUCHUMIUIMHBI SIBJISETCS YacTblO OCHOBHOM
npodeccruoHanbHOll 00pa30BaTEeIbHON MPOTPAMMBI, PEATM3yeMOM IpPH MOATOTOBKE
CIIEIMAIUCTOB cpeaHero 3BeHa 1o creruanbHoctd 09.02.07 MubopmanunoHHbIS
CUCTeMBbl M TmporpammupoBaHue. I[IporpamMma y4eOHOM JTUCHMIUIMHBI «XHUMHUS»
paspaborana c yderom TpeboBanuii DPI'OC cpeanero oOirero o00pa3zoBaHuUs,
MPEABSBISIEMBIX K CTPYKTYPE, COJCPKAaHHMIO W PE3yJbTaTaM OCBOCHUS Y4YCOHOU
TUCITUTUIMHBI «XWUMHUS», B COOTBETCTBUH C «PexomMeHAanusMu 10 OpraHu3alud
MOJIyYEHUS] CpeTHEro 00Iero oopa3oBaHus B Tpe/iesiax OCBOSHUSI 00pa30BaTEIbHBIX
porpamMM CpeaHero npodeccruoHansHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBanus...» ((mucbmo Munnpocsemenus Poccun ot 14.06.2024 N 05-1971 "O
HampaBJieHMu pekoMeHaanui" (BMecte ¢ "PekomeHmamusMu 10 peanu3aiuu
cpenHero oOIiero oopa3oBaHus B MpeIesiax OCBOCHUSI 00pa30BaTeIbHON MPOTPaMMBbI
cpenHero  mpodeccMoHaIbHOTO — 00pa3oBaHHs'")), MPUMEPHONW  MPOTPaMMOM
oOmeoOpaszoBarenbHol yueOHOM muctuiuinabl «Xumus» (aBtop FO.FO. Iletposa,
HPIIO, 2022 r.) ¢ y4eTOM COLHMAIbHO-3KOHOMUYECKOTO MNpOPUiIs MOoJIy4aeMoro
poheCcCUOHAIBHOTO 00pa30BaHUsI.

1.2. MecT0 MCUMIUIMHBI B CTPYKType OCHOBHOH mpogdeccHOHAIbHOI
00pa3oBaTe/IbHOM NPOrPpaMMBI:

O6meobpazoBatenbHas yueOHas auciurania OY /(.12 Xumus B COOTBETCTBUU
¢ ®I'OC COO wu BxomuT B 0011€00pa30BATENbHBIA LUK Yy4EOHBIX AMCLMIUINH,
u3yuaercs Ha 6a30BOM yPOBHE.

TpeOoBanus K pe3yjbTaTaM 0CBOCHUS JUCHUIIMHBI:
Conepxanue  mnporpamMmbl  «XUMHsS»  HAOpaBJIE€HO HA  JOCTHIKEHUE
CIENYIOIIMX Yeell.

—  (opmupoBanue y O0OyyaroUMXCsd YMEHHUS OLEHMBaTb 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS IS KaKJOT0 YEIIOBEKA;

—  (opmHpoBaHUE y 00yUYaIOMIMXCA LETOCTHOIO MPEACTABICHUS O MUPE U POJIU
XUMUU B CO3[JaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA; YMEHUS
OOBACHATh OOBEKTHI M MPOLECCHl OKPYKAIOIIEH NEeWCTBUTEIBHOCTH: MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEeJbl, — MCIOJb3YS AJI ITOTO XUMUYECKUE
3HAHUS,

—  pasBUTHE y 00YyYaIOUIMXCs YMEHUM pazaudarh (PakThl U OLIEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIBI, BUJETh UX CBS3b C KPUTEPUSAMHU OLICHOK U CBA3b KPUTEPHUEB C



OnpeeIeHHOU CUCTEMOM [IeHHOCTe!, POopMyIHMpPOBaTH U 00OCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

—  mpuoOpeTeHre OOydYaroIIMMUCS OIBbITa PAa3HOOOpPAa3HOM NESITEIbHOCTH,
MO3HAHUSI U CaMOTIO3HAHUS, KIIOUECBBIX HABBIKOB, HMMEIONINX YHUBEPCAIHHOE
3HAUYCHHUE [JIS1 PA3JIMYHBIX BHUJOB JIEATCILHOCTH (HABBIKOB PEIICHUS MPOOIIeM,
MIPUHSTHUS PEIICHUH, TOMCKA, aHAIM3a U 00paboTku nHMOPMAITUN, KOMMYHUKATHBHBIX
HaBBIKOB, HAaBBIKOB W3MEPEHHUH, COTPYJAHHYECTBa, Oe30macHOro oOpamieHus ¢
BEII[ECTBAMH B MIOBCETHEBHOM KU3HH).

OcBoenue conaepxkaHusi Y4eOHOW JUCHUIIIUHBI «XUMHSD TPEArnosaraet
TOCTHKEHHE 00YJarOIUMHUCS CIETYIONINX Pe3yIbTaTOB:

OK 01. Beibupats cioco0sl pemieHust 3a1a4d npoheccuoHaabHOU AeSTENbHOCTH
MIPUMEHUTENHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEIACTBA MOMCKA, aHaIu3a W
WHTEpHpeTanuu WHPOPMAMK, W WHPOPMAIIMOHHBIE TEXHOJOTHUW IS BBITIOJIHCHHUS
3aja4 MpoQecCuOHANBHON 1eATeIbHOCTH;

OK 04. DddexTuBHO B3aMMOIeHCTBOBATh U PaOOTATh B KOJIJICKTUBE U KOMAH/IE;

OKO7. CopelicTBOBaTh COXpPaHEHUIO OKpYy>Karoleu cpensbl,
pecypcocOepeKeHno, MNPUMEHSITh 3HaHUS 00 W3MEHEHHHM KIMMara, MPUHIUIIBI
OepeKIMBOTO IPOU3BOICTBA, YDPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSIX.

KoaunyecTBO 4acoB Ha 0OCBOEHHE MPOTPAMMbI THCIIUILIHHBI:
O6bem 00paszoBaTesbHOM IporpaMmbl 44 yaca, B TOM YHUCIIE:
- 3aHATHUS BO B3aMMOJICHCTBHE ¢ TIpernoaaBareneM — 44 Jaca.

@®opMa NpoMe;KYTOYHOM aTTecTanuu: 1udQepeHupoBaHHbIN 3a4eT



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIIATLINHBI

2.1. OObem y4yeOHON IMCUMILIMHA U BUABI Y4eOHOH padoThI

110 OuHOM hopme 0OydeHHs

Bup yueOHoit padoThI

Oo0BeM yacoB

O06BeM oOpazoBaTEILHON MPOrPAMMBI 44
Bcero yueOHbIX 3aHSATHI BO B3aUMOJICHCTBUH C MPETIOIaBaTeNIeM 40
B TOM 4HcJIe:
MPAKTUYECKUE 3aHATUS _
CamocrosiTenbHas pabora -
KonTtpomnrHas pabota 2
UTOT0Bas aTTECTALM 110 IUCLUILIMHE B (JOpME

b depeHIpPoBaHHOTO 3a9eTa 2

Koncynpranum




2.2. TemaTnueckuii IVIaH U coJep:kaHue ydyeOHoH nucuuiinabl OY 1.12 Xumus

HaumenoBanue Copep:xxanue y4eOHOT0 MaTepuaJia, JadopaTopHbie U NPAKTHYECKHEe PadoThl, O0beM yacoB | ®opmupyembie
pa3aesioB H TeM caMoCTosITeIbHAsA padoTa 00y4yaloImmXxcs, KypcoBasi padora (IIpoeKT) odmme u
npogeccuonan
bHbIE
KOMIIEeTeHIIHN
1 kypc 2 cemectp
Paznen 1. OcHOBBI CTpPOEHHSI BelleCTBA 4
Tema 1.1. Conep:xanue yueOHOro marepuaJia OK 01
CrpoeHnue aToMoB CoBpeMeHHast MOZIeIIb CTpOeHHS aToMa. CUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUM 2
XUMHUYECKHUX AJIEMEHT. DJeKTpoHHas KoHpuUrypauus atroma. Kinaccupukanus XuMHIECKUX
DJIEMEHTOB U IPUPOJIa | DIIEMEHTOB (S-, p-, d-371eMeHThI). BaneHTHBIE 371eKTPOHBL. BaneHTHOCTS.
XUMHYECKOW CBSI3U DJIEKTpOHHAS MPUPOJA XUMUYECKOM CBI3U. DNEKTPOOTPHUIIATEIbHOCTh. Buibl
XUMHYECKOH CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUTHUECKas, BOJOPOIHAS) M CITIOCOOBI
ee o0pa3oBaHus
Tema 1.2. Coaepxanue yueOHOro MmaTepuall 2 OK 01
Ilepuonnueckuii 3akon | [lepuonndeckast cuctema xumudeckux saeMeHToB .M. MenneneeBa. @uznyeckuil OK 02
u tabauna J[. 1. cmbicnt [lepuoanueckoro 3akona /.M. MenpaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
Menpeneena CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUH C IOJOKEHUEM XHMUYECKOro sjemeHTa B llepuoguyeckoit cucreme.
MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepumommueckoro 3akona JI.U.
MenpeneeBa. Ilpornosst JI.JMI. MenneneeBa. OTKpbITUE HOBBIX XHUMHUYECKHX
JJIEMEHTOB.
Pa3znen 2. Xumnueckue peakuumn 6
Tema 2.1. Tumnsr Conep:xanue y4eOHOro MaTepuaJia 4
XUMUYECKHUX PeaKInil Knaccuduxanus v THIIBI XUMUYECKUX PEaKIHi ¢ y4acTHEM HeOPTaHHYECKUX BELIECTB. 4 OK 01

CocraBneHre ypaBHEHUN peaKIMil COCTMHCHHMS, PA3JIOKEHHUS, 3aMEIICHs, 0OOMEHa, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHCJIICHUA-BOCCTAHOBJICHUSL.

VYpaBHeHUsI OKUCIEHUS-BOCCTaHOBIICHHS. CrteneHb OKuciaeHusd. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaBHeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakmuii MeTOAOM DJIEKTpOHHOTO OanaHca. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC
peaKLII/II/I B Hpnpone, HpOI/ISBOI[CTBGHHBIX npoueccax U JXKHU3HCACATCIIBHOCTU

OpraHU3MOB




Tema 2.2. Conep:kaHue y4eOHOro MaTepuaJia 2 OK 01
DIEKTPOIUTHIECKAS Teopust SNIEKTPOIUTAYECKON auccorani. VOoHbI. DIEKTPOIUTBI, HEIIEKTPOIUTHL. 2 OK 04
JIACCOLIMAIUS 1 Peakniun wonHOro oOmena. CocTaBieHHWE peakIMi HMOHHOTO OOMEHa IyTeM
MOHHBI OOMEH COCTABJICHHSI UX TOJHBIX U COKPALEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE
peakuuu. 3aJaHusl Ha COCTABJICHHE MOHHBIX PEAKIIHI
Pa3nes 3. CTpoeHHe U CBOIICTBA HEOPTAHMYECKHUX BelleCTB 8
Tema 3.1. Conep:xanue y4eOHOro MaTepuaJia OK 01
Knaccupukanus, [Mpenmer Heopranudeckoit xumuu. Kiaccudukaius HEOPraHMYECKHUX BEIIECTB. 4 OK 02
HOMEHKJIATypa U IIpocteie n cnoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCHIBL,
CTpOEHUE TUIPOKCHU/IBI, KUCIOTHI, COJM). B3auMoCBsI3b HEOpraHM4eCKUX BEHIECTB. ATperaTHbIE
HEOPraHMYCCKUX cocrosiHUS  BemiectBa. Kpucramnuueckue u  amopdHble  BemecTBa.  THIbI
BCIICCTB KPUCTAINTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAS, METAJIJIMYecKasi).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOW PEHICTKH.
3aBUCHMOCTh XMMUYECKOW aKTUBHOCTH BELIECTB OT BHUJIa XMMUYECKOM CBSI3U U THUIIY
KpUCTANIN4ecKOi pemeTku. [IpuunHbl MHOr0o0pasus BEIIECTB
Tema 3.2. ®dusuko- Coaep:xanue yueOHOro marepuaJia 4 OK 01
XMMHYECKHE CBOMCTBA | Metayutel. OOme (usndeckne W XHMHUYECKHE CBOWCTBa MeTauioB. CrocoObl OK 02
HEOPraHUYECKHUX MOJIy4eHUsl. 3HAYECHUE METAJNIOB M HEMETAJUIOB B MPHUPOJE M JKU3HEACITEIBHOCTH
BEILIECTB YyeJoBeKa M opraHu3mMoB. Koppos3usi MeTaymioB: BUABI KOPPO3HH, CHOCOOBI 3aIlUTh]
METAJUIOB OT KOPPO3UHU
Hemeramnpl. O0mue gpuznueckne 1 XUMUYECKHE CBOWCTBA HEMETAIJIOB. THIMYHbBIC
cBorictBa HemeraoB [V— VII rpynn. Kraccudukanus u  HOMeHKiIaTypa
coequHeHni HemeTaoB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE
XUMUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHUX BeUIeCTB (OKCHJIOB,
TUIPOKCU/IOB, KHCIOT, COJEW M JAp.). 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
IIPOCTHIX BEIIECTB, BOAOPOAHBIX COEUHEHNM, BBICIINX OKCUAOB U THIPOKCUIOB
Pa3nea 4. CTpoeHnne H CBOHCTBA OPraHMYeCKHUX BelleCTB 12
Tema 4.1. \ Coaepxanue yueOHOro marepuaJia 4




Knaccuduxanms,
CTPOCHHE H
HOMEHKJIATypa
OpPTaHWYECKUX BEIICCTB

IlosiBieHHME W pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. IIpenmer opranmyeckon
XUMUU. MeCTO U 3HaueHHE OPTraHNYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HaYK.
XHWMHUYECKOE CTPOECHUE KaK MOPSAJOK COEJUHEHMSI aTOMOB B MOJIEKYJIE COIVIACHO MX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUUYECKOTO CTPOEHHUSI OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. VYrIuiepoIaHBIl CKEJlET OpPraHMYECKONH MOJIEKYJIBI.
3aBHCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOrO CTPOCHHUS MOJeKyJs. M3omepusa u
H30MEpBI.

[Tonssitue o ¢ynknuonaneHoW rpynme. Pamukan. [lpuanuner  kmaccuduxanuu
OpraHWYEeCKUX COEAUHEHUU. MexayHapolHas HOMEHKJIATypa U  TPUHLIMIIBI
HOMEHKJIATypbl opraHudeckux coefauHenuil. [lonsitue 00 a3zoTcoaepKammx
COCTMHEHUIX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (YIJIeBOJax, *KHUpax, Oenkax u
Jp.), BEICOKOMOJIEKYJISIPHBIX COCTMHEHUSX (MOHOMED, TTOJIMMED, CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2. CBolicTBa
OpPraHU4YEeCKUX
COEIMHEHUN

Conep:xanue y4eOHOro MaTepuaJia

@U3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUH OTHENIbHBIX KJIacCOB
(ocobeHHOCTH KJTacCH(UKAIIMK U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTUYECKHI
psan u obmas Gopmyna; u3oMepus; GU3NUECKUE CBOWCTBA; XMMHUYECKHE CBOWMCTBA;
CIIOCOOBI MOTYYCHHUS ):

— MpeaenbHbIC YIIIEBOAOPOIbI (AIKAHBI U IUKJIOANKaHbl). ['OpeHre MeTaHa Kak OJIuH
13 OCHOBHBIX HICTOYHHMKOB TEIlJIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKICHHE B IPUPOJE U MPUMEHEHHE AJIKAHOB;

— Helpe/ebHbIe (aJKEHbI, aIKMHBI U alKaJHEHbI) U apOMAaTUYECKUE YTIIEBOAOPO/IBI.
['openue aneruneHa Kak UCTOYHHMK BBICOKOTEMIEPATYPHOTO IJIaMEHU Uil CBapKU U
PE3KH METaNIOB

— KHCJIOPOCOIepKaIlue COSUHEHUs (CIIUPTHI U (eHOJbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, ampIeTUIbl M KETOHBI, KUPBL, YIieBoAbl). [IpakTuueckoe npuMeHeHUE
STWJICHTJIMKOJS, TuleprHa, henona. [IpumeHerne ¢popmanbaeruia, aleTaibIerua,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOKCTBA MbLIa

—  a30TcoAepiKalMe  COoeAMHEeHHWs (aMUHBI W AMUHOKHUCIOTBI,  OCIKH).
BricokoMonekynsipHble COeTUHEHUS! (CUHTETUYECKHE U OMOJIOTHYECKU-AKTHUBHBIE).
Monomep, noiumep, CTPyKTypHOe 3BeHO. [lomumepu3saius 3TuieHa Kak OCHOBHOE

OK 01
OK 02
OK 04

HampaBJICHUE €ro HCMNoib30BaHUs. ['eHeTWyeckass CBA3b MEXIY KIllaccamu
OPraHN4YeCKUX COCTMHEHUHN

Tema 4.3.

Conep:xanue y4eOHOro MaTepuaJia




Wnentudukanus
OpPraHUYEeCKHUX
BEIIECTB, X 3HAYEHUE
U TIPUMCHEHHUE B
OLITOBOM U
MIPOU3BOJCTBEHHOM
EITENHHOCTH
YyeJI0BEKa

buooprannueckue coenunenus. IlpuMeHeHne u OuoOIOTrHYEcKask poJib YTIIEBOIOB.
OxucieHue yrieBoJOB — MCTOYHHUK OSHEPrUM JKUBBIX oOpranu3moB. OOnactu
MPUMEHEHHUST aMUHOKHCIOT. [lpeBpamieHus O€NKOB TNHINM B  OpraHU3MeE.
buonornueckne ¢Gynknum OenkoB. buonornyeckue ¢yHKIMH OKHpoB. Pomb
OpPraHUYeCKOM XMMHHU B PEIICHUH MPOoOIeM NHUIIEBON O€30MaCHOCTH

Ponp oprannueckoil XuMUM B PEIICHUH MPOOJIEM SHEPreTHUYECKOW 0€30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3JAHUH HOBBIX MAaTEPHUANIOB, HOBBIX MCTOYHHUKOB JSHEPTUU
(ampTEepHATHBHBIE MCTOYHUKH dHepruu). OnacHOCTh BO3JEHCTBUS Ha IKUBBIC
OpPraHU3MBbl OPTaHUYECKHX BEUIECTB OTICIBHBIX KIIACCOB (YIJIEBOJOPOABI, CIUPTHI,
(beHoIbI, XJIOpOpPraHuYeCcKHe MPOU3BOAHBIC, abACTUABI U JpP.), CMBICT IOKa3aTels
IPEeNbHO JOMyCTUMON KOHIIEHTPAIH

OK 01
OK 02
OK 04

Pazgen 5. Kunernueckue 1 TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX peaKkuui

CKOpOCTh XUMHYECKUX
peaKiui.

XUMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro marepuajia

CkopocTh peakluu, €€ 3aBUCHUMOCTb OT pa3IUYHbIX (aKTOPOB: MPHUPOJBI
pearupyromux BEIIECTB, KOHIEHTPALUM PEAarupyroliux BEIIECTB, TEMIEPATYpPhl U
IJIOMIAIN PEAKIIMOHHON MOBEPXHOCTH. TermaoBbie dDQPEKTH XUMHUYECKUX PEAKITUH.
DK30- ¥ HJIOTEPMHUYECKUE, PEAKIUH.

OO6patuMoCTh peakIuii. XUMHUECKOE PAaBHOBECHE W €r0 CMEIICHHE MO JICUCTBHEM
pa3nuYHbIX (PaKTOPOB (KOHIICHTPALKS peareéHTOB WU MPOAYKTOB PEAKLIUH, JaBICHHE,
TeMIeparypa) A CO3JaHUsl ONTUMAIbHBIX YCIOBUNM MPOTEKAHUS XUMHYECKHX
npoueccoB. [Ipunnun Jle [latense

OK 01
OK 02

Pa3nes 6. PacTBopsl

=

ITonsiTue o pacTBOpax

Conep:xanue yueOHOro marepuaJia

N

PactBopenne  kak  Qu3MKO-xMMH4eckuii  mpouecc.  PactBoprl.  CrocoObl
IIPUTOTOBIIEHUS. PacTBOpPOB. PactBopumocTb. MaccoBass [0JI1  pacTBOPEHHOTO
BeuiecTBa. CMbICH TOKa3aTens MPEAEIbHO JAONYCTUMOM KOHLEHTpAalUU M €ro
HCIIOJIb30BAHUE B OIIEHKE HKOJIOTHYECKOM 6€3011aCHOCTH.

OK 01
OK 02
OK 07

[IpaBmia SKOJOTHYECKH IIEIECOO0pa3HOr0 TMOBEACHHUS B OBITY U TPYAOBOM
NEATEIbHOCTH B LEJISAX COXPAHEHUs CBOETO 3J0POBbS M OKPY’KAIOIIEW MPUPOJHOU
Cpelibl; OMIaCHOCTh BO3ACHCTBUS HA dKUBBIE OPraHU3MbI ONPEICICHHBIX BEIIECTB.
PemreHne NpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha  PacTBOPHI,
MCIOJIb3YEMbIC B OBITOBOM U MMPOU3BOJCTBEHHON JACSITETLHOCTH YEIIOBEKA

Pazgen 7. Xumus B ObITY U IPOU3BOACTBEHHOM 1eITEJILHOCTH YeJI0BeKa
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Xumus B ObITY U
MIPOU3BOJACTBEHHOM
JeSITeTbHOCTH
YenoBeKa

Conep:xanue y4eOHOro MaTepuaJia

Hogelimme noctuxkenns XUMHUYECKON HAYKH 1 XUMHYECKOW TEXHOJIOTUH. Posib xumun
B O00ECHEeYeHUH OSKOJOTHYECKOW, DSHEPreTHYeCKOW ¢ THUIIeBOH 0e30macHOCTH,
pazButun MeauuuHbl. [IpaBuna moucka M aHandu3a XMMUYECKOW WHGOpMauuu U3
pa3NMYHBIX WCTOYHUKOB (HayyHas ¥ y4eOHO-HaydHas JHUTEparypa, CpeacTBa
MaccoBoi nHpopmaiuu, cetb MIHTEpHET)

OK 01
OK 02
OK 04
OK 07

KonTtpoabsnas padora 2
JAudpepeHupoBaHHbIN 3a4eT 2
Bcero: 44
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IIpumepHbie TeMbl pedepaToB (COOOLEHNI),
HHIMBHIYAJIbHBIX IPOEKTOB

- Kusznp u pesarenpHocts [. 1. Menaeneena.

— «ITeprognyeckomy 3aK0oHy Oy/yliee HE TPO3UT Pa3pYIICHUEM. . )

- Cunres 114-ro snemenTa — TpuyMdp pocCUUCKUX (PU3NKOB-SIEPIIUKOB.

— N3oTonsl Bogopoaa.

- Hcnonp30BaHne paAMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LETAX.

- PeHTreHoBCKOE H3IyYEHUE U €r0 UCII0Ib30BAHUE B TEXHUKE U MEULIMHE.

- [1na3mMa — 4eTBEpPTOE COCTOSIHUE BELIECTBA.

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

- OxpaHa OKpyKawled Ccpeapl OT XHMHYECKOTO  3arpsA3HEHMUs.
KonuuecTBeHHBIE XapaKTEPUCTUKHU 3arps3HEHUS OKPYKAIOLIEH CpeIbl.

- [IpumeHeHue TBEpAOro U razoo0paszHoro okcuaa yriepozaa (IV).

— 3anmTa 030HOBOI'O SKpaHa OT XUMHUYECKOT O 3arpsiI3HEHHUS.

— ['pyboaucniepcHble CUCTEMBI, UX Kiaccu(UKAIUs U KCIOIb30BaHUE B
po(ecCUOHANILHOM S TEIbHOCTH.

- Kocmernueckue renu.

- [IprMeHeHne CyCeH3ui U SMYJIbCUN B CTPOUTEINIBCTBE.

- MuHnepansl ¥ TOpHbIE TOPOABI KaK OCHOBA JIUTOC(HEPHI.

— PactBopsl Bokpyr Hac. Tumsl pacTBOPOB.

- Boga kak peareHT u cpena Ajisi XMMHUYECKOTO ITpoliecca.

- Kuznb u nesrensHocth C. AppeHuyca.

- Bxiag 0TEUECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOJIUTHUECKON
JVCCOITUAIUY.

- VYcTpaHeHHe KECTKOCTH BOJIbI Ha MPOMBIIUIEHHBIX NPEANPUATUAX. *
CepHas KHCIIOTa — «XJ1€0 XUMUYECKON IIPOMBIIIIEHHOCTH.

- Hcrnonb3oBaHnEe MUHEPAIBHBIX KHCIOT Ha NPEINPHUATUSAX Pa3IMIHOrO
npod .

— OKCHUIBI U CONM KaK CTPOUTEIIbHBIE MATEPUAIIBI.

— Hcropus runca.

— [ToBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

- MHoroaukuii KapOOHAT KajbLUs: B MPUPOJE, B IMPOMBIIIJIEHHOCTH, B
ObITy. Peakiinu ropeHust Ha IpOU3BOJICTBE U B OBITY.

— BupTtyanbHoe MoAEnMpOBaHNE XUMUYECKUX TIPOLIECCOB.

— DNEeKTPOJIN3 PACTBOPOB AIEKTPOJIUTOB.

— DIEKTPOJIN3 PaCIlJIaBOB 3JIEKTPOJIUTOB.

- [IpakTuueckoe IPUMEHEHUE AIIEKTPOJIN3A: papuHHpOBaHUE,
raJlbBaHOIUIACTUKA, FaJIbBAHOCTETHS.

- Kopposust MmeTanioB u crnocoObl 3a1UThl OT KOPPO3HH.

- WnepTHble U 61aropoHbIe rasbl.

- Poxnaromue conm — rajioreHsi.

- Hcropus mBenckon CliMuKy.

- Hctopust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUMU.
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2.3 XapaKkTepuCTHKA OCHOBHBIX BUA0OB YU4eOHOM 1eATeJTbHOCTH 00y4aAKIIHXCS

Conep:xanue o0y4yeHust

XapaKTepHCTI/IKa OCHOBHBIX BU/J10B 1€ATCJIbHOCTH

o0yvamumerocsi
Paznen 1. OcHOBBI CTPOEHMS BelleCTBA
Tema 1.1. CTpoenne aToM0B CocraBnare xumuueckue (GOpMylibl COEIUHEHUH B
XHUMHUYECKHX JIEMEHTOB H COOTBETCTBUU CO CTENEHBIO OKHUCICHHUS XUMHUYECKUX
NPUPOAA XMMUYECKOM CBA3M 3JIEMEHTOB, HCXO0 u3 BaJICHTHOCTH u

QJICKTPOOTPULIATCIIbHOCTHU

Tema 1.2. Ilepuoanyeckuii
3aKkoH u Tadauna JI.U.
MenpaeieeBa

XapakTepru3oBaTh XUMHYECKHE DJIEMEHTH B COOTBETCTBUU
C UX ITOJIOKCHHUEM B HGpHO,Z[H‘-I@CKOfI CUCTCMC XUMHNUYCCKHUX
anemenToB JI.M. Menneneena

Pa3znen 2. Xumnueckue peakuumn

Tema 2.1. TUNBI XUMHYECKUX
peakumii

OObsicCHEHHE  CYIIHOCTH  XUMMYECKHUX  IPOLIECCOB.
Knaccupukanuss XuMHUYECKHUX pEaKUUH 1O Pa3sTUYHBIM
IPU3HAKAM: YHUCIy M COCTaBy IHpPOAYKTOB U PEAreHTOB,
TerioBoMy 3¢ ¢eKkTy, HampaBieHuio, (asze, HAINIHUIO
KaTajJn3aropa,  M3MEHEHUIO  CTCMEHEH  OKHCICHMS
JJIEMEHTOB,  OOpa3yloIUX  BEHIeCTBA. Y CTaHOBKA
MPU3HAKOB OOILEro M Pa3jIM4YHOIO B THUIIOJIOTUU PEAKIHi
JUIsL ~ HEOPraHMYECKOM U OpPraHU4eCKOM  XUMHH.
Knaccugunukanus BemecTs U IpoLeccoB ¢ TOUKH 3pEHHUS
OKHCIIeHUsA-BoccTaHOBIeHUsA. (CocTaBieHHe ypaBHEHHU
peaknMii ¢ IMOMOIINBIO METOAA BIIEKTPOHHOro OanaHca.
OOBsicHeHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakiuu
U TOJIOKEHHUSI XUMHUYECKOTO0 PaBHOBECUS OT pa3IMYHbIX
¢baxTopoB

Tema 2.2.
DJIEKTPOJIMTHYECKAS
AUCCOUMALMS U HOHHBIN
o0MeH

CocTaBniTh YPaBHCHUA XUMHUYCCKUX PCAKIIHUU MOHHOI'O
oOMeHa ¢ Y4aCTUEM HCOPraHUYCCKHX BCIICCTB

Pazpnen 3. Ctpo

e€HHe M CBOMCTBA HEOPraHNveCKUuX BEUIECCTB

Tema 3.1. Knaccupukanus,
HOMEHKJIATYpPa M CTPOeHHe
HEOPraHU4eCKHX BelleCTB

KnaccupunmpoBare  HEOpraHMYeCKHe  BEIIECTBA
COOTBCTCTBHUU C UX CTPOCHUCM

B

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBAa
HEOPraHN4eCcKMX BellecTB

YcTaHnaBnuBarth 3aBHCUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEHIECTB OT CTPOCHUSI AaTOMOB U
MOJIEKYJI, @ TAKXKe THUIa KPUCTAJUTMUECKON pelIeTKu

Pazpen 4. Crp

OeHHeE U CBOlicTBa OpraHn4e€CKux BeeCTB

Tema 4.1. Knaccupukanus,
CTpPOEeHHEe U HOMEHKJAaTypa
OPraHMYecKNX BellecTB

Knaccudumuponarsb OpraHUYECKHE
COOTBETCTBHUH C UX CTPOCHHEM

BCIICCTBA B

Tema 4.2. CBoiicTBa
OPraHUYeCKHUX COeAMHEHM I

VcranaBnmBaTh 3aBUCHMOCTb (1)I/IBI/IKO-XI/IMI/ILIGCKI/IX
CBOMCTB OpTraHUYCCKUX BCHICCTB OT CTPOCHHUA MOJICKYJI

Tema 4.3.

HNnentudpuxanus
OpPraHuYecKUuX BellecTB, UX
3HAYeHHe U IPUMEHEeHUEe B
OBITOBOI U IPOM3BOACTBEHHOM
JeATEeJIbHOCTH YeJI0OBeKa

OOO0CHOBBIBATh 3HAUCHHE M MPUMEHEHHE OPraHMYECKHX
BEIIECTB B OBITOBOW M MPOM3BOJCTBEHHOM IEATEIHHOCTH
4eJI0BEeKa UX (PU3MKO-XUMHUYECKUMH CBOMCTBAMU

Paznen 5. Kumernueckue mu

TEPMOAUHAMUICCKHE 3aKOHOMEPHOCTH IIPOTCKAHUA
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XHUMHYECKHX pPeaKkiuii
CkopocTh XUMHYECKHUX UccnepoBath  BAMSIHUE  U3MEHEHUsT  KOHLIEHTpalUU
peakumii. BEILIECTB, PEAKIMU CpeAbl U TEMIEpaTypbl Ha CMEIIECHUE
XuMu4yeckoe paBHOBecHe XUMHUYECKOTO PAaBHOBECHUS
Pazneua 6. PacTrBopsI

ITonsiTHe 0 pacTBOpax | HccnenoBaTh XMMHUYECKU COCTAB paCTBOPOB

Paspnen 7. XHuMHA B ObITY M IPOU3BOACTBEHHOM JesITeIbHOCTH YeJI0BeKa
Xumus B ObITY U OrneHuBaTh MOCTEACTBUS OBITOBOM M IMPOM3BOJCTBEHHOMN
NPOM3BOACTBEHHOM JISSITETbHOCTA ~ YeJIOBEKa C TIO3ULMH  3KOJOTUYECKOU
AeSITeIbHOCTH YeJI0BeKa 0€30MacHOCTH

3. YCJIOBUSA PEAJIM3AIIMY YUYEBHOM TUCIUILIMHBI

3.1. TpeGoBaHust K MUHUMAJIbHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrnmeYeHnIo

Kabuner xumuu mim yd4eOHOM XUMHUUECKOM J1a0OpaTOpUH.
O6opynoBanne yueOHOTO KaOMHETA:
— KOMIUIEKTHI CIICTIHATM3UPOBAHHON yueOHOM MebemH,
— JIOCKa KJ1accHas,
—  TIPOEKTOP,
— DJKpaH,
— HaISIHBIE TOCO0us,
— TeXHWYecKas JOKyMEHTaIlus,
— KOMITBIOTEpP C YCTaHOBJICHHBIM JIMIICH3UOHHBIM IPOTPAMMHBIM
o0ecrie4yeHreMm:
OC Windows, MS Office, cnpaBoOYHO-TIOUCKOBOM  CHCTEMOM
«Koncynprantllmroc», ¢ BbIxomoM B ceTh «MHTEpHET» © JOCTYIOM B
AIEKTPOHHYI0 HUHPOPMAIMOHHO-00pa30BaTEILHYIO CPEY.

3.2. HadpopmanuonHoe odecnevyenne 00y4eHust
Ilepeyenb y4eOHBIX W3JaHMI, JONMOJHUTEJIBHOI JHUTEPATYPHI,
HNuTepHeT-pecypcos
OcHoBHas uTEpaTypa:
1.Ta6puenssa O. C. Xumusa. 10 kmacc. bazoseiii yposenn. / O.C. I'abpuensu, WN.I.
OctpoymoB, C.A. CmankoB. - Mocksa: [Ilpocsemenue, 2024. - 128 c. - ISBN 978-5-
09-112176-6. - URL: https://ibooks.ru/bookshelf/390815/reading
2.Ta6puenssa O. C. Xumusa. 11 xkmacc. bazoseiii yposenn. / O.C. I'abpuensn, WN.I.
OctpoymoB, C.A. CnankoB. - Mocka: Ilpoceemenue, 2024. - 127 c. - ISBN 978-5-
09-112177-3. - URL: https://ibooks.ru/bookshelf/390824/reading

JlonoTHUTeJILHAS JINTepaTypa:

1. Xumus: y4eOHUK A1 cpeaHero mnpodeccruoHanbHOro obpazoBanms / FO. A.
Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBan; mox o6mieit penakmueii I'. H.
daneeBa. — 2-e uzj., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2024. — 431
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt:
anekTpoHHblt  //  OOpazoBarenbHas Iuiatrgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537876
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https://urait.ru/bcode/537876

2. Xumusa. 3afadyHuK: ydyeOHoe mocoOue JUisi CpelHero mnpogecCUOHAIBLHOTO
obpazoBanus / moxa obmei pemakiued . H. dageeBa. — Mocksa: M3narenbcTBO
FOpaiir, 2025. — 238 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-
7786-8. — Tekct: anexkTpoHHbd // OOpazoBatenbHas miatdopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/561902

3. Tynukun, E. . OOmas u HeopraHuveckas XUMHs: Y4€OHHK JJIsI CPEIHETrO
npodeccnonansHoro obpazosanmst / E. WM. Tynukun. — 2-e u3d., ucmp. U JOM. —
Mocksa: UznatensctBo KOpaiit, 2025. — 419 ¢. — (IIpodeccronansHoe 00pa3oBaHue).
— ISBN 978-5-534-17912-5. — Tekcrt: anexktponHsblid // Obpa3zoBarenbHas miaatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/533954

4. Tymwukun, E. . Opranvueckass XUMHs: YYEOHMK JJII  CPEIHEro
npodeccuonanbHoro obpazosanust / E. WM. TynukuH. — 2-e¢ u3d., ucmp. U JOM. —
Mocksa: U3natensctBo FOpaiit, 2025. — 203 ¢. — (IIpodeccronanpHoe 00pa3oBaHue).
— ISBN 978-5-534-17915-6. — Texct: anekTponHsii / OOpa3oBatenbHas miatgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/533956

HNuTepHeT-pecypcnl
1. http://hemi.wallst.ru/ (OGpazoBaTeNbHBIN CAUT JJIS KOJLHUKOB « X UMHUSI»).
2. https://www.chem.msu.su/ (DneKTpoHHast OMOIMOTEKA IO XUMUH ).
3. https://hvsh.ru/ (xypHan « XuUMHSI B HIKOJIE) ).
4. https://hij.ru/ (xypHan «XUMHUS U )KUZHBY).
5. https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry chemists_com
(37EKTPOHHBIN KypHaT « XUMUKHA U XUMHUSD?)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIUITJIMHBI

KonTpoas ®W omeHka pe3yJbTaTOB  OCBOCHUS  JUCIUILIHMHBI
OCYILIECTBIISIETCS TIPEnoaBaTesieM B IPOIecCe MPOBEICHUS 3aHATHH, TEKYIIETO
U TPOMEKYTOUYHOTO KOHTPOJS, a TaKKe BBIMOJHECHUS OOyYaromMMUCs

HHIVBUAYAJIbHBIC 3aJlaHUs, IIPOCKTHI.

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPeIMETHbIE, MeTANPeAMETHbIE)

®opMbI U METO/IbI KOHTPOJIA U
OIICHKH Pe3yJIbTATOB 00y4eHusl

OK 01. BoiOupare crnocoObl pemieHust 3aaad
mpodecCHOHATEHOMN NEeSATeTLHOCTH
MPUMEHUTEIBHO K Pa3TUYHBIM KOHTEKCTaM;
OK 02. Hcnons30BaTh COBPEMEHHBIE CPEIICTBA
MOuCKa, aHaimza U UHTEPIIpeTaluu
mH(pOpMaLH, " uH(POpPMaIMOHHbBIE
TEXHOJOTHMH  JUIsl  BBINIOJHEHWS 33134
Npo(heCcCHOHATTLHOU e TEIBHOCTH,
OK 04. DddexkTuBHO B3aUMOJICHCTBOBATH U
a00TaTh B KOJUICKTHBE M KOMaH/IE.

— WHIUBUAYaJbHBIN U /
WJIU TPYIIIIOBOW YCTHBIN

orpoc
— TIpOBEpKa

BBITTOJTHEHUS TIOCTaBJICHHBIX
3amad.
— WHAUBUAyaTbHAS 170031
IpyIImoBas pabota

(mpeacTaBiaeHUE  BBITIOJHEHHOTO
3aJIaHMS).
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