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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
YYEBHOU AN CIHUITJINHBI
OV /.12 Xumus

1.1. O6s1acTH IPpMMEHEHUs POTrPAMMBbI

PabGouass mporpamMmma y4deOHON JHUCHUMIUIMHBI SIBJISETCS YacTblO OCHOBHOM
npodeccroHanbHOl 00pa30BaTEeIbHON MPOTPAMMBI, PEATM3yeMOM MpPH MOATOTOBKE
CIICIIMAJIUCTOB cpeaHero 3BeHa Mo crenuanbHocT 40.02.04 HOpucnpyaeHuus.
[Iporpamma yueOHON AMCIUILIMHBI «XUMUS» pa3paboTaHa ¢ y4eTOM TpeOOBaHUM
®I'OC cpennero obmiero 06pa3zoBanHusi, MPEIBABISIEMbIX K CTPYKTYpE, COACPKaHUIO
U pe3yJbTaTaM OCBOCHHS Yy4YEeOHOH JTUCIUIIIMHBI «XUMUS», B COOTBETCTBHH C
«PexoMeHanusMu 1Mo OpraHU3aHK TIOJYYECHHUS CPEIHEro 0o0Imero oOpa3oBaHUS B
Mpeaesiax OCBOCHHS O0pa30BaTENBHBIX TMPOTPAMM CPEIHETO TPO(ECCHOHATBEHOTO
oOpazoBanusi Ha ©0a3e OCHOBHOro oOmiero oOpazoBaHus...»  ((TUCBMO
Munnpocsemenuss Poccun ot 14.06.2024 N 05-1971 "O nampaieHuH
pekoMeHanuii" (BMecte ¢ "PexomeHmanusaMu MO peanm3anuu CPeAHEro O0O0IIero
oOpa3oBaHMsi B TIpeJieiax OCBOCHHSI O0OOpa30BATENbHOW MPOTrPAMMBI  CPEIHETO
PO eCCUOHAIBHOTO oOpazoBanus")), MIPUMEPHOMN IIPOTPaMMOU
oOmeoOpaszoBarenbHol yueOHOM muctuiuinibl «Xumus» (aBtop FO.FO. Iletposa,
HUPIIO, 2022 r.) ¢ y4eTOM COIHATbHO-3KOHOMUYECKOTO MNPO(uUiIs MoJIy4yaeMoro
npodheCcCUOHAIBHOTO 00pa30BaHUsI.

1.2. MecT0 MCUMIUIMHBI B CTPYKType OCHOBHOH mpogdecCHOHAIbHOI
00pa3oBaTe/IbHOM NPOrPaMMBI:

O6meobpazoBatenbHas yueOHas auciurnia OY /(.12 Xumust B COOTBETCTBUU
¢ ®I'OC COO wu Bxomutr B 0011€00pa30BATENbHBIA LUK y4EOHBIX AMCLMIUINH,
u3yuaercs Ha 6a30BOM yPOBHE.

TpeOoBanus K pe3yJabTaTaM 0CBOCHUS JUCHUIIMHBI:
Conepxanue  mnporpamMmbl  «XUMHsS»  HAOpaBJIECHO HA  JOCTHUIKEHUE
CHENYIOIIMX Yeell.

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

—  (¢opmHpoBaHUE y 00yUYaIOMIMXCA LETOCTHOIO MPEACTABICHUS O MUPE U POJIU
XUMUU B CO3[JaHUM COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA; YMEHUS
OOBSACHATh OOBEKTHI M MPOLECCHl OKPYKAIOIIEH NEeHCTBUTEIBLHOCTH: MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEeJIbl, — MCHOJb3YS AJI 3TOr0 XUMUYECKUE
3HAHMS,

—  pa3BuUTHE y 00y4aIOUIMXCs YMEHHUM pa3audarh (akThl U OLIEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIBI, BUJETh UX CBA3b C KPUTEPUAMH OLICHOK U CBA3b KPUTEPHUEB C



OnpeeIeHHON CUCTEMOM [IeHHOCTe!, POopMyIHpPOBaTH 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, TOUCKA, aHAIIU3a U 00paboTKk HHGOPMAITIN, KOMMYHHUKATHBHBIX
HABBIKOB, HAaBBIKOB W3MEPEHHUH, COTPYyJAHHYECTBa, Oe30macHOro oOparieHus: ¢
BEIIIECTBAMH B TIOBCETHEBHOM JKU3HM).

OcBoenue conaepxkaHusi yY4eOHOW JUCHUIUIUHBI «XHUMHSD» TPEArnosaraet
TOCTHKEHHE 00YJarOIUMHUCS CIETYIONINX Pe3yIbTaTOB:

OK 01. Beibupats cnioco0sl pemieHus 3a1ad npoheccuoHaabHOU AeSTENbHOCTH
MIPUMEHUTETBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA TIOWCKA, aHaIu3a U
WHTEpIpeTanny WHPOPMAIMK, W WHPOPMAIMOHHBIE TEXHOJOTHUU JIS BBITIOJHCHUS
3a71a4 MpoQeCcCUOHANBHON 1eATeIbHOCTH;

OK 04. DddexTuBHO B3aMOIEHCTBOBATh U PA0OTATh B KOJIJICKTUBE U KOMAH/IE;

OK 07. CopelicTBOBaThH COXPaHEHUIO OKpY>Karouen cpenpl,
pecypcocOepeKeHr0, MNPUMEHSITh 3HaHUS 00 W3MEHEHHHM KIMMarta, MPUHIUIIBI
OepeKIMBOTO IPOU3BOICTBA, YPPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSIX.

KosnyecTBO 4acoB Ha 0OCBOEHHE MPOTPAMMbI TUCIIUIIIHHBI:
O06bem 00paszoBaTesbHON TporpaMmbl 44 yaca, B TOM YHUCIIE:
- 3aHATHUS BO B3aMMOJICHCTBHE ¢ TIpernoaaBareneM — 44 Jaca.

dopMa npoMe:KyTOUHOM aTTecTanuu: 1udepeHIIMpPOBaHHBIN 3a4eT



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIIATLINHBI

2.1. OObem y4yeOHON IMCUMILIMHA U BUABI Y4eOHOH padoThI

1o ouHOM (hopMe 00yUueHHs

Bun yuyeO6Hoii padoThI O0bem yacoB
O0beM o0pa3oBaTeJIbHON MPOTPAMMBI 44
Bcero yueOHBIX 3aHATHII BO B3alIMO/1elICTBHH € 40

MpenmoaaBaTcjicM

B TOM 4YucJje:

IMPAKTHUYCCKHUEC 3aHATHA

CaMOCTOATCI/IbHAA pa60Ta -

KOHTpOJIbHAs paboTa 2
WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe

b epeHIpOBaHHOTO 3a4eTa 2
Koncynpramuu -

110 3a049HOH hopme 00ydIeHUS

Buna yueOHoit padoThI O0bem yacoB
O0bem o0pa3oBaTe/IbHON MPOrPAMMBI 44
Bcero yueOHbIX 3aHATHH BO B3aUMOJACHCTBHH C 5

npenoaaBaTejiceM

B TOM 4YucJje:

MMPAKTHUYCCKUC 3aHATHUA

caMOCTOsITeNIbHAs paboTa 38
Koncynpranuu -
UTOTOBAs aTTECTAIUS TI0 JUCITUIUIMHE B opMe 1

nruddepeHIIMpoOBaHHOTO 3aUeTa




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 1 THIIBI XMMHYECKUX PEaKIHii ¢ y4acTHEM HeOPTaHMUECKUX BEILIECTB. 4 OK 01

CocraBnenre ypaBHEHUN PEaKIMii COCTMHEHUS, PA3JIOKEHUS, 3aMEIICHHs, OOMEHa, 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 N KU3BHCACATCIBbHOCTHU

OpraHU3MOB




Tema 2.2. Conep:kaHue y4eOHOro MaTepuaJia 2 OK 01
DIEKTPOIUTHIECKAS Teopust SNIEKTPOIUTAYECKON auccorani. VOHbI. DIEKTPOIUTBI, HEIIEKTPOIUTHL. 2 OK 04
JIACCOLIMAIUS 1 Peakniun wonHOro oOmena. CocTaBieHHWE peakIMi HMOHHOTO OOMEHa IyTeM
WOHHBIN 0OMEH 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 [Ipocteie u cnoxHble BemlecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCH/IBI,
CTpOEHUE TUIPOKCHU/IbI, KUCIOTHI, CONM). B3auMOCBsI3b HEOpraHMUECKUX BEIIECTB. ATperaTHbIE
HEOPraHMYCCKUX cocrosiHUS  BemiectBa. Kpucramnuueckue u  amopdHble  BemecTBa.  THIbI
BCIICCTB KPUCTAINTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAS, METAJIJIMYecKast).
3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOU PEIIETKH.
3aBUCHMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB OT BUJA XMMHUYECKON CBS3U U THUIIY
KpUCTANIN4ecKOi pemeTku. [IpuunHbl MHOr0o0pasus BEIIECTB
Tema 3.2. ®dusuko- Coaep:xanue yueOHOro marepuaJia 4 OK 01
XMMHUYECKHE cBOMcTBA  Metautbl. OOmmue (u3ndyeckne W XUMHYECKHE CBOWMCTBA MeTawioB. CrocoObl OK 02
HEOPraHUYECKHUX [OJIy4eHUsI. 3HAUYEHHE METAUIOB U HEMETAJUIOB B NPHUPOJAE M KU3HEAEATEIbHOCTH
BEIIECTB YeloBeKa M OpraHu3MoB. Kopposwsi MeTasioB: BUABI KOPPO3HH, CIOCOOBI 3aIllUTHI
METAJUIOB OT KOPPO3HH
Hemetamner. O0mue Qu3nyeckue M XMMHYECKUE CBOMCTBA HEMETA/UIOB. THUMUYHBIE
cBoricTBa HeMeTauioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa COSTMHCHHUI
HeMeTalI0B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IIPUPO/IE
XVMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHUIOB,
TUAPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX
BEILECTB, BOJOPOJIHBIX COEAMHEHUH, BBICIINX OKCHJIOB U THIPOKCUIOB
Pa3znen 4. CTpoeHue U CBOiiCTBA OPraHM4YecKMX BelllecTB 12
Tema 4.1. \ Coaep:xanue yueOHOro marepuaJia 4




Knaccuduxanms,
CTPOCHHE H
HOMEHKJIATypa
OpPTaHWYECKUX BEIICCTB

IlosiBieHHME W pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. IIpenmer opranmyeckon
XUMUU. MeCTO 1 3HaueHHe OPTraHMYECKOW 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. DbytnepoBa. VYrIuiepoIaHBIl CKEJET OpPraHUMYECKONH 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 oOpraHudeckux coefauHeHuil. [lonsitue 00 a3zoTcoaepKammx
COCTMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (YIJIeBOJaX, *KHUpax, Oeikax 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 opmyna; u3oMepus; GU3NYECKUE CBOWCTBA; XMMHUYECKHE CBOWMCTBA;
CIIOCOOBI MOTYYCHHUS ):

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

— HelpeebHbIe (aJKEHbI, aIKMHBI U aJKaJHECHbI) U apOMAaTUYECKUE YTIIEBOAOPO/IBL.
['openue aneruneHa Kak UCTOYHHMK BBICOKOTEMIEPATYPHOTO IJIaMEHU Uil CBapKU U
PE3KH METaNIOB

— KHCJIOPOCOIepKaIue COSUHEHUs (CIIUPTHI U (EeHOJbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, ampAeTUAbl U KETOHBI, KUPBL, YrieBoabl). [IpakTuueckoe npuMeHeHHE
STWJICHTJIMKOJS, TIuleprHa, henona. [IpumeHenne ¢popmanbaeruia, aleTaibIerua,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOKCTBA MbLIa

—  a30TcoAepiKalMe  COoeAMHEeHHWs (aMUHBI W AMUHOKHUCIOTBI,  OCIKH).
BricokoMonekynsipHble COeTUHEHUS! (CUHTETUYECKHE U OMOJIOTMYECKU-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:kaHue y4eOHOro MaTepuaJia




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

buooprannueckue coenunenus. IlpuMeHeHne u OuoOTHYECKask 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 PEIICHUU MPOOJIEM SHEPreTHUYECKOW 0€30macHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3JAHUH HOBBIX MAaTEPHUANIOB, HOBBIX MCTOYHHUKOB JSHEPTUU
(ampTEepHATHBHBIE MCTOYHUKH dHepruu). OnacHOCTh BO3JEHCTBUS Ha IKUBBIC
OpPraHU3MBbl OPTaHUYECKHX BEIIECTB 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. TernoBbie d(OQPEKTH XUMHUYECKUX PEAKITUH.
DK30- ¥ HJIOTEPMHUYECKUE, PEAKIUH.

OO6patuMoCTh peakIuii. XUMHUECKOE PAaBHOBECHE W €r0 CMEIICHHE MO JICUCTBHEM
pa3nuYHBIX (GaKTOPOB (KOHIICHTPALIUS peareHTOB UM IPOAYKTOB PEaKLUH, JaBJICHHUE,
TeMIeparypa) A CO3JaHUs ONTUMAIbHBIX YCIOBUNW 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. PacTBopumoOcTb. MaccoBass [0JI1  pacTBOPEHHOTO
BeniecTBa. CMbICT TOKa3aTens MPEAEIbHO JAONYCTHUMOM KOHLEHTpAalUU M €ro
HCIIOJIb30BAHUE B OIIEHKE HKOJIOTHYECKOM 6€3011aCHOCTH.

OK 01
OK 02
OK 07

[IpaBmia SKOJOTHYECKH IIEIECOO0pa3HOrO 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 3aJaHUK Ha  PacTBOPHI,
MCIOJIb3YEeMbIC B OBITOBOM U MMPOU3BOJCTBEHHON JACSITEILHOCTH 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 U XUMHYECKOW TEXHOJIOTUH. Posib xumun
B O00ECHEeUeHUH OSKOJOTHYECKOW, DSHEPreTHYeCKOW H THUIIeBOH 0e30macHOCTH,
pazButun MeauuuHbl. [IpaBuna moucka M aHandu3a XMMUYECKOW WHGOpMauuu U3
pa3IMYHBIX WCTOYHUKOB (HaydyHas ¥ y4eOHO-HaydHas JIMTEparypa, 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 IIPOMBIIUIEHHOCTH.

- 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. DiieKTpoIUTHYECKAS
AUCCONUALMS M HOHHBIH 00MeH

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

Paznea 3. CTpoeHue U CBOMCTBA HEOPraHMYECKUX BelleCTB
Tema 3.1. Kuaaceumpukanus, KnaccupumupoBaT  HEOPraHMYECKHWE  BEIIECTBA B
HOMEHKJIATYpa M  CTPOEHHE COOTBETCTBUU C UX CTPOCHHEM

HCOPraHu4e¢CKMX BEHIECTB

Tema 3.2. duszuko-
XMMHYECKHE CBOJCTBA
HEOPraHM4eCKMX BellecTB

YcTaHnaBnuBarthb 3aBHCUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEHIECTB OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAKXKe THUIa KPUCTAJUIMUECKON pelieTKu

Pazpen 4. Crtp

OeHHeE U CBOiicTBa OpraHn4e€CKux BemecTB

Tema 4.1. Kaaccudpukanus,
CTpOeHHEe M  HOMEHKJATypa
OPraHMYecKNX BellecTB

Knaccuduruposarsb OpraHUYECKHE
COOTBETCTBHUH C UX CTPOCHHEM

BCIICCTBA B

Tema 4.2. CBoiicTBa
OPraHUYeCKHUX COeAMHEHM I

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

Tema 4.3. Unentuduxkanus
OpPraHMYecKHUX BelecTB, X
3HAYEeHHUE U IPMMEHEeHUe B
OBITOBOI1 M TPON3BOACTBECHHOM
AeATeIbHOCTH Ye10BeKa

OOOCHOBBIBaTh 3HAYECHHE M TPUMEHEHHWE OPTaHUYECKHUX
BCIIECTB B OBITOBOM M TPOU3BOACTBEHHOW JESITEIHHOCTH
YelnoBeKa uX (PU3NKO-XUMUIECKUMHU CBOWCTBAMU

Paznen 5. Kumernueckue mu

TEPMOAUHAMUICCKHE 3aAKOHOMEPHOCTH TIIPOTCKAHUA

13




XHUMHYECKHX pPeaKkiuii
Ckopocth xumudecknx| UccnegoBarh  BAMSIHUE  U3MEHEHUsI  KOHLIEHTpalUU
peakumii. BEILIECTB, PEAKIMU CpeAbl U TEMIEpaTypbl Ha CMEILIECHUE
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 wim 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.T"abpuensn O. C. Xumus. 10 knacc. bazossiit ypoBens. / O.C. I'abpuensn, U.T.
OctpoymoB, C.A. CmankoB. - Mocka: IIpocsemenue, 2024. - 128 c. - ISBN
978-5-09-112176-6. - URL: https://ibooks.ru/bookshelf/390815/reading
2.T'abpuensn O. C. Xumus. 11 knacc. bazosslit yposens. / O.C. I'abpuensn, U.T.
OctpoymoB, C.A. CnaakoB. - Mocksa: IlpocBemenue, 2024. - 127 c. - ISBN
978-5-09-112177-3. - URL: https://ibooks.ru/bookshelf/390824/reading
3.Epemun B.B. Xumus. 10 knacc. Yrinyonéuusiii yposers. DDV / B.B. Epemun,
H.E. Ky3pmeHnko, A.A. JIpo3noB. - Mocksa: IIpocsewmenune, 2023. - . - ISBN 978-5-09-
099540-5. - URL: https://ibooks.ru/bookshelf/388947/reading
4.Epemun B.B. Xumus. 11 knacc. Yrny6néuusiii yposens. DDV / B.B. Epemun,
H.E. Ky3pmeHnko, A.A. JIpo3nos. - Mocksa: IIpocsewmenune, 2023. - . - ISBN 978-5-09-
099541-2. - URL.: https://ibooks.ru/bookshelf/388948/reading
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JlonoTHUTeIbHAS JINTepaTypa:

1. Xumust: y4eOHHMK JJisi cpelHero mnpodeccuoHaibHoro obpaszoBanus / 0. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosai; mox o6mieit penakuueii I'. H.
daneeBa. — 2-e uz., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2024. — 431
c. — (IIpodeccuonanbuoe obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr:
anektpoHHbld  // OOpazoBatenbHas miatdopma  FOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/537876

2. Xumus. 3amayHuK: ydeOHOe mocoOue uisi cpemHero mnpodeCCHOHATBLHOTO
oOpazoBanusi / mon obmeir pemaknuenr . H. ®dageea. — MockBa: M3marenbcTBO
FOpaiit, 2025. — 238 c. — (Ilpodeccuonansnoe ob6pazopanne). — ISBN 978-5-9916-
7786-8. — Tekct: anexkTpoHHbd // OOpazoBatenbHas miatdopma IOpaiit [calT]. —
URL: https://urait.ru/bcode/561902

3. Tynmukun, E. . OOmas u HeopraHuveckas XUMHS: YISOHHK IS CPEIHETrO
npodeccuoHanpHoro obpazoBanust / E. W. TynukuH. — 2-€ W3M., UCOp. W JOM. —
Mocksa: U3natensctBo FOpaiit, 2025. — 419 ¢. — (IIpodeccronanbHoe 00pa3oBaHueE).
— ISBN 978-5-534-17912-5. — Texct: anexTpoHHblii / OOpa3oBaTenbHas miatgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/533954

4. Tynwkun, E. U. Opranuyeckass XuMmus: Y4YeOHUK JJIsI CPEIAHErO
npodeccunonanbHoro obpazoanms / E. WM. Tynukun. — 2-e u3d., ucmp. U JOM. —
Mocksa: UznatensctBo FOpaiit, 2025. — 203 ¢. — (IIpodeccuonansHoe 0Opa3oBaHue).
— ISBN 978-5-534-17915-6. — Tekcrt: anexktpoHHsblii // Obpa3zoBatenbHas miaatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/533956

HNHuTepHeT-pecypcsbl

1. Dnexktponuslii oOpaszoBarenbHbl pecypc «f cmam EI'D. Cpennee obiee
oOpa3oBaHue. Y4eOHbIII MOIYyJb MO PEHICHHUIO TPYIHBIX 3aJaHUl MO ydeOHOMY
npeamety «Xumusi». 10-11  kmacce»y, AO «M3pgarensctBo «lIpocBemienue» -
https://digital.prosv.ru/

2. DneKkTpoHHBIM oOpa3zoBarenbHbIl pecypc «Jlomamnue 3amganus. CpenHee
obmiee obpazoBanue. Xumus», 10-11 kmace, AO «M3narensctBo «IIpocBemienuey -
https://digital.prosv.ru/

3. Tpenaxep «O6nako 3HaHuit». Xumusa. 10 kmace, OO0 «®Puszukon Jlab» -
https://physicon.ru/catalog/2991

4. Tpenaxep «Ob6mako 3Hanmity. Xumusa. 11 kmacc, OO0 «Duzukon Jlad» -
https://physicon.ru/catalog/3022

5. DOnexTtpoHHBI oOpa3oBaTenbHbIl pecypc «Xumus» 10 kmacc OPIAOY
«Axanemust MunnpocsenieHus» - https://lesson.edu.ru/04/10

6. OnexTpoHHBIH oOpa3oBaTenbHbIl pecypc «Xumus» 11 kmacc OPIAOY
«Axanemust MunnpocBenieHus» - https://lesson.edu.ru/04/11
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIUITJIMHBI

KonTpons ® omeHka pe3yiabTaTOB  OCBOCHMSI  JUCITUTLIIMHBI
OCYILIECTBIISIETCS TIPEnoaaBaTesieM B IPOIIecCe MPOBEICHUS 3aHATHH, TEKYIIETO
U TPOMEKYTOUYHOTO KOHTPOJS, a TaKKe BBIMOJHECHUS OOyYaroImMMUCs

HHIVBUAYAJIbHBIC 3aJlaHUs, IIPOCKTHI.

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPeIMETHbIE, MeTANPeAMETHbIE)

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

OK 01. BoiOupare crnocoObl pemieHust 3aaad
mpodecCHOHATEHOMN NEeATeTLHOCTH
MPUMEHUTETHHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. Hcnons30BaTh COBPEMEHHBIE CPEJICTBA
MOUCKa, aHanm3a " WHTEPTIPETAINH
mH(pOpMaLH, U UH(GOPMaIIMOHHbIE
TEXHOJIOTMM  JJii  BBIMIOJIHEHHMS]  3ajad
npodeccuoHanbHOM 1eITeIbHOCTH;

OK 04. DddexkTuBHO B3aUMOJICHCTBOBATH U
paboTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 07. ConelcTBoBaThH COXPaHEHUIO
OKpY>Kalollle Cpelibl, pecypcocOepeKeHuIo,
MPUMEHSATHh 3HAHHWS 00 M3MEHCHMHM KIIMMATa,
MPUHIUIIEI ~ OEPEKIIMBOTO  TPOU3BOJICTBA,
b (PEKTUBHO NEHCTBOBATh B UYPE3BBIUYAWHBIX
CUTYaIHsIX.

— WHIUBUAYaJbHBIN U /
WJIU TPYIIIIOBOW YCTHBIN

orpoc
— TIpOBEpKa

BBITTOJTHEHUS TIOCTaBJICHHBIX
3amad.
— WHAUBUAyaTbHAS 170031
IpyIImoBas pabota

(mpeacTaBiaeHUE  BBITIOJHEHHOTO
3a/1aHus).
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