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1. ObLIASI XAPAKTEPUCTHUKA PABOYEN NPOT'PAMMBbI
YYEBHOU JUCIIUTIJINHBI
OV .12 Xumusi

1.1. O6nacTh NpUMeHeHus NPOrpaMMbl

PabGouas mporpamma y4eOHOW IUCHUIUIUHBI SIBISICTCS YacThbl0 OCHOBHOM
npodeccuoHanbHOW 00pa30BaTENbHON MPOrpaMMbl, PeaTu3yeMOl MpU MOJArOTOBKE
CIICIIMAIIMCTOB CpeaHero 3BeHa no crneuraibHoctu 09.02.13 MuaTerpamusa pemennii ¢
MPUMEHEHUEM TEXHOJIOTMI HUCKYCCTBEHHOro uHTe/iekTa. I[Iporpamma ydeOHOMU
JTUCHUIUIMHBI « XUMUS» pa3padoTaHa ¢ yuetoMm TpeboBanuii ®I'OC cpegnero oobIero
o0OpasoBaHusl, MPEABIBIEMBIX K CTPYKTYpE, COJICP)KaHUIO U pe3yibTaTaM OCBOCHHS
y4eOHOM JUCHUIUIMHBI «XWUMHs», B COOTBETCTBHUU C «PexomenmarusMu 1o
OpraHu3alluy TOJIYYEHUsI CpeHero oOIero oOpa3oBaHHMS B Ipejenax OCBOSHUS
o0pa30BaTeIbHBIX MPOTPaMM CPEAHETO MPOo(eCcCHOHATLHOTO 00pa3oBaHUsI Ha 0ase
OCHOBHOTO 001mero ooOpa3oBanud...» ((mucbmo MunHnpocsemenus Poccun ot
14.06.2024 N 05-1971 "O wampaBieHud pexkomeHaanui" (BMecTe C
"PexoMeHalUsIMU TIO0 peajiu3aliy CpeHero oluiero o0pa3oBaHUs B Ipeienax
OCBOCHHUSI ~ 00pa3oBaTE€JIbHOM  TpOrpaMMbl  CpeaHEro  MNpo¢eCCHUOHATBLHOIO
oOpaszoBaHus")), TpUMEpHOH mporpamMMor  oOImieoOpa3oBaTeIbHON  yueOHOM
mucuumuinabl - «Xumus»  (aBrop FO.1O. TlerpoBa, UPIIO, 2022 r1.) c ydeTom
COLIMATLHO-DKOHOMHMYECKOTO0  TpOoQWiIs  MOIy4aemMoro  mpogeCcCHOHAIBLHOTO
oOpazoBaHUsI.

1.2. MecTo JIMCUMIVIMHBI B CTPYKType OCHOBHOl  mpodeccuoHAIbHOI
o0pa3oBaTe/IbHOU NPOTrPaAMMBI:

O6meobpazoBarenbHas yueOHast auciurminaa OY J1.12 Xumus B COOTBETCTBUU
¢ ®I'OC COO u BxoguT B 00IIe00pa3oBaTEIbHbIN UK YYE€OHBIX IUCIUILUIVH,
n3y4aercs Ha 0a30BOM YpOBHE.

TpeOoBaHus K pe3yJibTaTaM OCBOEHUS JUCIUIIMHBI:
Conepxkanue  mporpamMmbl  «XUMHS»  HampaBiI€HO Ha  JIOCTHXKEHUE
CIEAYIOUIUX Yeel:

- dbopMupoBaHue Yy OOy4alOMUXCS YMEHUS OIICHHBATh 3HAYMMOCTH
XUMHYECKOT'0 3HAHUS JIJIS KaXKI0T'0 YeJIOBEKa;

- dbopmupoBaHue y 00y4Jaromuxcs [MeJIOCTHOTO MPEICTABICHUS O MUPE U POJIH
XMMHUHU B CO3JIaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA; YMEHHS
OOBSACHATh OOBEKTHI M MPOLECCHl OKPYXKAIOIIEH NEeHCTBUTEIBLHOCTH: MPUPOIHOM,
COLMAIIBHOM, KyJIbTYPHOM, TEXHUYECKON CPEbI, — UCIIOIb3YS JI1 3TOTO XUMUYECKUE
3HAHUS,

- pa3BUTHE Y 00yUYaIOIINXCS] YMEHUM pa3iaudaTh (PakThl U OIEHKH, CPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSMHU OLCHOK U CBSI3b KPUTEPHUEB C



OnpeIeICHHON CUCTEMOM IIEHHOCTEH, (POpMyIrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

—  mpuoOpereHHe OOYYaIOUIMMUCS OIbITa Pa3HOOOpa3HOW JEeATENbHOCTH,
MO3HAHHWSI M CAMOMNO3HAHMS; KIIOUYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBHOE
3HAUYEHUE [UJISl PA3NIUYHBIX BHUJAOB JIEATEIbHOCTH (HABBIKOB pEUIEHUS MpPOOJeEM,
PUHSTHUS pEIICHUH, TOMCKa, aHATTN3a U 00paboTKH MH(GOPMAIINH, KOMMYHUKATUBHBIX
HaBBIKOB, HAaBBIKOB HW3MEpPEHUH, COTPYAHMYECTBA, OE30MacCHOr0 OOpalleHust ¢
BELIECTBAMU B MOBCEAHEBHOM JKU3HU).

OcBoeHne coaepkaHusi Y4eOHOW AUCIUIUIMHBL «XHUMUS» TpEeAroaract
JOCTHKEHHE 00YyJaroUMMUCS CIAEAYIOIUX PEe3YIbTAaTOB:

OK 01. Beibupats ciocoObl petieHus 3a1a4 npoPecCuOHATbHON 1eITeTbHOCTH
MPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM;

OK 02. Hcrnons30oBaThb COBPEMEHHBIE CpEICTBA IIOMCKAa, aHaiu3a W
WHTEpIpeTauu UHPOpMaAlMU, U HUHPOPMAIMOHHBIE TEXHOJIOTHH JJI BBITOJIHEHUS
3a7a4 mpodheCCUOHATBHON e TENHHOCTH;

OK 04. DddexTrBHO B3aUMO/ICHCTBOBATh U pad0TaTh B KOJJICKTHUBE U KOMaH/IE;

OKO7. CopeiicTBOBaThH COXPAHEHHIO OKpyXarouien Cpenpl,
pecypcocOepexeHnI0, MNPUMEHITh 3HAHUS 00 W3MEHEHHHM KIMMAaTa, HPUHIUIIBI
OepexIIMBOro MPOU3BOACTBA, 3(H(HEKTUBHO NEWCTBOBATH B UPE3BhIUANHBIX CUTYAIUSX.

KonnuyecTBo 4acoB Ha 0CBOEHHE NP OrPaMMBbI IMCHUILINHBI:
O6bem 00pa3zoBaTenbHO IporpaMmsl 44 yaca, B TOM YHCIIE:
- 3aHATHUS BO B3aUMOJICHCTBUE C MpemnojiaBareneMm — 44 gaca.

dopma NpoMeKyTOYHOI aTTecTauuu: 11U hepeHIIIPOBAHHbBIN 3a4eT



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIATLIMHBI

2.1. O0beM y4yeOHOM JUCUUIIMHA U BUIbI Y4eOHOH padoThl

10 OYHOM hopMe 00ydeHUs

Buj yyeOHoOM padoTbI

O0neM yacoB

O06BeM 00pa3oBaTeLHON MPOrPaMMBbI 44
Bcero yueOHbIX 3aHATHI BO B3aUMOJICUCTBUY C TIPETo/IaBaTesieM 40
B TOM 4HCJI€:
PaKTUYECKUE 3aHATHS )
CamocrosiTenbHas pabora -
KoHnTponsHas pabora 2
WUTOTOBAs aTTECTAIMSI 110 TUCIUTUINHE B hopMe

nuddepeHITMPOBaHHOIO 3aUeTa 2

Koncynpranuu




2.2. Temaruyeckuii IJIaH U coep:kaHue yueOHoii nucuumiannbl OY .12 Xumust
HaunmeHnoBanue Coaep:xanue y4eOHOIo MaTepHuaJia, JJadopaTopHbIe U IPAKTHYeCKHe padoThl, O0beM yacoB | ®opmupyembie
pa3aesioB U TeM caMoCTOsITeJIbHAsE padoTa 00y4alonuXxcsi, KypcoBasi padora (IpoeKT) oo01ue u
npogeccuoHal
bHbIE
KOMIIeTeHIIUH
1 kypc 2 cemecTp
Paznen 1. OcHOBBI CTPOEHNS BellecTBa 4
Tema 1.1. Coaepxxanune yueOHOro MmaTepuaia OK 01
CrtpoeHue aToMOB CoBpemeHHas Mozienb CTpoeHUs aToMa. CUMBOJIMYECKUH A3bIK XUMUU. XUMUYECKUI 2
XMUMMYECKUX 3JIEMEHT. DJIEKTPOHHAs KOH purypauus aroma. Kinaccupukanns XuMHUIecKux
3JIEMEHTOB U IpUpoAa 3JIEMEHTOB (S-, P-, d-371eMeHThI). BajeHTHBIC 311eKTpOHBI. BaieHTHOCTS.
XUMHUYECKOH CBSA3U DIIEKTpOHHAs IPUPOAA XUMHUECKOU CBA3U. DIIEKTPOOTPULIATEILHOCT. Brbl
XUMUYECKOH CBS3M (KOBaJCHTHAs, HOHHAS, METAJUINYECKasi, BOJOPOIHAS) U CIIOCOOBI
ee 00pa3oBaHUs
Tema 1.2. Coaep:xanue y4eOHOr0 MaTepHall 2 OK 01
ITepnonnueckuii 3akon | Ilepuoaudeckas cucrema xumudeckux snemeHToB .M. MenneneeBa. ®@uznyeckui OK 02
u tabmuna J1.1. cmbicn Ilepuogmyeckoro 3akona .M. MennaeneeBa. 3aKOHOMEPHOCTH H3MEHECHUS
Menieneena CBOWMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHHM C IOJIOXKEHHUEM XHUMHUYECKOoro 3yieMeHTa B llepmomuueckoil cucteme.
MupoBo33peHueckoe W Hay4dyHoe 3HaueHue llepmonmueckoro 3akona J[.W.
MenneneeBa. IIpornoszet J[.M. MenneneeBa. OTKpbITHE HOBBIX XHUMHYECKHX
JJIEMEHTOB.
Pa3znen 2. XumMuueckue peakuuu 6
Tema 2.1. Tunsl Coaepxanue y4eOHOro Marepuasia 4
XUMHUYECKUX PEAKLUN Knaccu¢ukanys u TUIIBI XUMUUYECKUX PEAKLIMI C y4aCTUEM HEOPraHUYECKUX BEIIECTB. 4 OK 01

CocraBneHune ypaBHEHHUI peakluii COeAMHEHUs, Pa3IoKeHHs, 3aMelleHns, oOMeHa, B
T.4. peaKIHii TOPEHHUsI, OKU CIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEHUsI OKHCIEHUsI-BOCCTaHOBIEeHUA. CtemnmeHb okucineHus. OKHUCIUTENb U
BoccTaHOBUTENb. COCTaBIICHHE U yPaBHUBAHHE OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX
peakuuii MeToAOM 3JeKTpOoHHOro OamaHca. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakiuu B MPUPONE, MPOU3BOJCTBEHHBIX IMPOIECCaX ¢ IKUZHEIACITEIbHOCTH

OpraHU3MOB




Tema 2.2. Copep:kanue yueOHOro MaTepuaia 2 OK 01
DneKTpoauTuYecKas Teopus 37M€KTpOIUTUYECKON Aucconranuu. MOHbL. DIIEKTpOIUTBI, HEAIEKTPOIUTHI. 2 OK 04
JYCCOLMaLys U Peakiiun wonHoro oOmena. CocraBieHHE peakluié HOHHOTO OOMEHa IyTeM
MOHHBII 00MEH COCTaBJICHHS UX MOJIHBIX M COKpPAIICHHBIX HOHHBIX ypaBHEeHUN. KucioTHO-OCHOBHBIE

peakuuy. 3aaHKs HA COCTaBICHUE HOHHBIX PeaKuil

Paznen 3. CTpoeHue 1 CBOICTBA HEOPraHMYeCKHUX BelleCTB 8
Tema 3.1. Copep:kanue yueOHOro MaTepuaa OK 01
Knaccudpukanus, [Ipenmer Heopranuyeckoil xumuu. Krnaccudukanus HEOpraHHYECKUX BELIECTB. 4 OK 02
HOMEHKJIaTypa 1 [Ipocteie U cnoxkHble BemecTBa. OCHOBHBIE KJTAacChl CIIOKHBIX BEIIECTB (OKCHIBI,
CTpOEHHUE T'UIPOKCU/IBI, KUCIIOTBI, CONN). B3auMOCBSA3b HEOPraHUYECKUX BEIIECTB. ArperatHble
HEOPraHUYeCKUX coctosiHMs  BemecTtBa. Kpucrajummyeckue U aMopgHble BewlecTBa. [ HUIIBI
BEILIECTB KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsi, MOJIEKYJIIpHasl, MOHHAsI, METaJNINYECKas).

3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOH pEIIETKH.

3aBUCUMOCTb XUMUYECKOW aKTUBHOCTU BEILLECTB OT BHMJIa XUMUYECKOW CBSI3M U TUIIA

KpHUCTaJIIIMYECKOl perteTku. IIpnunnbel MHOrooOpas3us BelecTB
Tema 3.2. ®usuko- Coaep:xkanue yueOHOro MaTepuaa 4 OK 01
XHUMHUYECKUE CBOMCTBA Metamiel. OOue ¢u3nueckhe W XUMHYECKHE CBOWCTBa MeTalioB. CrocoOb OK 02
HEOPraHUYEeCKuX nojyyeHusl. 3HaueHUEe METa/VIOB U HEMETAJUIOB B NMPHUPOAE U KU3HEIEATEIbHOCTH
BCIICCTB YyeoBeKa M opraHu3MoB. Kopposusi MeTanioB: BUIbI KOPPO3WH, CIIOCOOBI 3aLIUTHI

METaJIJIOB OT KOPPO3UU

Hemerammpl. O0ume gu3ndeckre 1 XUMHYECKUE CBOWCTBA HEMETAIIOB. TUTHYHBIE

cBoiictBa HemetaminoB IV— VII rpynn. Krnaccuduxanus u  HoOMeHKIaTypa

coerHeHH HemeTamoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOAE

XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIECTB (OKCHUJOB,

TMJIPOKCHJIOB, KHCIOT, COJeH M 1p.). 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB

IIPOCTBIX BELECTB, BOLOPOAHBIX COEIMHEHUH, BBICUIMX OKCHJIOB U THJIPOKCHUI0B

Paznen 4. Ctpoenue u cBoiicTBa OPraHU4YeCKUX BellecTB 12
Tema 4.1. \ Coaep:xxanue y4eOHOro MaTrepuasia 4




Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpPraHUYEeCKUX BEIIECTB

[TosiBiIeHME M pa3BUTHE OPraHUYECKONM XUMHUM Kak Hayku. IIpenmer opranmueckoin
XUMHU. MecTo 1 3HaueHue OPraHuYeCKOl XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
XUMHYECKOE CTPOEHHE KaK MOPSIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJICHTHOCTU. OCHOBHBIE MOJI0XKEHUS TEOPUH XUMHUUYECKOTO CTPOEHUSI OPraHU4ECKUX
coenuHeHnit A.M. bytiepoBa. YriepogHblii CKeEJET OpPraHUYECKOM MOJIEKYJIBI.
3aBUCHMOCTb CBOMCTB BEILECTB OT XMMHUYECKOIO CTpOeHUs Mojekyn. M3omepus u
H30MEPBI.

[Tonstne o ¢yHkuMoHANIBPHOM Tpymnme. Panukan. IlpuHIMNB Knaccupukanuu
OpraHUYeCKUX COeAuHEHUuH. MexayHapoaHas HOMEHKIATypa U IIPHHIIMIIBI
HOMEHKJIaTyphl ~OpraHuyeckux coenuHeHuil. Ilonstue 00 a3zoTcomepxaumx
COEIMHEHMX, OMOJIOTMUECKH aKTUBHBIX BeIllecTBax (yrieBojaax, KUpax, Oeinkax u
Jp.), BBICOKOMOJIEKYJIIPHBIX CO€AMHEHUSIX (MOHOMED, MOIUMeEp, CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2. CsolicTBa
OpPraHUYeCKUX
coeqUHEHUN

Coaep:xxanue y4eGHOro MaTepuasia

OU3NKO-XMMUYECKUE CBOMCTBA OpPraHMYECKUX COEIMHEHUU OTIEJBbHBIX KJIACCOB
(ocobenHocTH Kiaccu(UKalMM U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJOTHYECKHM
psan u obmas dopmyia; nusoMepus; puU3MUECKHe CBOMCTBA; XUMUUYECKHE CBOICTBA;
CHOCOOBI TTOTYYEHUS):

— TpeesbHble YIIeBOAOPOAb (aJTKaHbl U IUKIIOAIKaHbl). ['opeHre MeTaHa Kak OJIUH
13 OCHOBHBIX HCTOYHUKOB TEIJIa B IIPOMBIIIEHHOCTU U ObITy. CBOMCTBA MPUPOAHBIX
YII€BOJOPOI0B, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempeJenbHble (ATKEHBl, aJIKUHBI U aJIKaJueHbl) U apOMaTUYECKHUE YTIIEBOAOPOIbI.
['openue amerniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOI'O MJIaMEHHU JUIsl CBapKU U
PE3KU METaJJIOB

— KUCIIOPOJCOAep KAINe COeNUHEHHs (COUPTHI U (peHOoINbl, KApOOHOBBIE KHCIOTHI H
3QUpbI, anbAEruAbl W KETOHBI, >KUpbI, yriaeBoisl). [IpakTuueckoe mnpuUMeEHEHUE
STUJIEHTJIMKOJIA, IIMLepuHa, GpeHona. [Ipumenenue popmanbaeruaa, aleTaibaerua,
YKCYCHOM KHCIOThI. MpbIIa Kak COJHM BBICIIMX KapOOHOBBIX KHCJIOT. Moromue
CBOMCTBa MbLIa

—  a30TcoAepKaliMe  COeauHEeHUs (aMUHBI W aMHUHOKHCIOTHI,  OEJKH).
BricokoMonekysipHble COEAMHEHUs (CHHTETUYECKHE M OMOJIOTMYECKU -aKTHUBHBIC).
MoHomMep, nosmMep, CTpyKTypHoe 3BeHo. [lonumepuszanus 3TuaeHa Kak OCHOBHOE

OK 01
OK 02
OK 04

HampaBJICHUE €ro HCHOJb30BaHUs. [eHeThueckass CBs3b MEXKAY KiaccaMu
OpPraHUYECKUX COETMHEHUN

Tema 4.3.

Coaep:xanue y4eOHOr0 MaTepuasia




Nnentudukanus
OpPraHHYECKUX
BEIECTB, NX 3HAUECHHUE
Y IPUMCHECHHE B
OLITOBOIH U
MPOU3BOJICTBEHHON
JIeATEIILHOCTH
YyeIoBeKa

buooprannueckue coeauHenus. [IpumeHeHue u Ouosorndeckas pojb yTJIEBOIOB.
OxucineHue YrieBoJOB — MCTOYHUK DSHEPruM JKUBBIX opranu3moB. OOnactu
OPUMEHEHUS aMHHOKUCIOT. [IpeBpamieHuss O€nKOB IUIIM B OpraHU3Me.
buonornyeckue ¢ynkinun OenkoB. buonorumueckue GyHKmEM KUpoB. Poib
OpPraHWYEeCKOM XMMHH B pelIeHNU MpobJieM MHUIEeBOi 0e30MacHOCTH

Ponib oprannueckoil XMMUU B pelIeHUH NMPOOJIeM SHepreTuyeckoi 0e30MmacHOCTH, B
Pa3BUTUU MEIUILUHBI, CO3JJaHUM HOBBIX MaTE€pPHaOB, HOBBIX MCTOYHHKOB SHEPrUU
(ampTEpHATUBHBIE HCTOYHUKUM OHHEpruu). OINAcCHOCTb BO3JEHCTBUS Ha JKUBbBIE
OpraHu3Mbl OPraHMYECKHUX BEUIECTB OTAEIbHBIX KJACCOB (YIJI€BOIOPOJBI, CIIUPTHI,
(EeHOIIBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, AIbAETUIbI U Jp.), CMBICI TOKA3aTels]
IpesiesIbHO I0MYCTUMOI KOHIIGHTpaLuu

OK 01
OK 02
OK 04

Paznen 5. KuHeruueckue u TEPMOAUHAMUICCKHUEC 3AKOHOMEPHOCTHU IPOTCKAHUA XUMUYIECCKUX peakunﬁ

CKOpOCTh XMMHUYECKUX
peakiui.

XuMuyeckoe
paBHOBecHE

Conep:xkanue yueOHOro MaTepuaia

CKopocTh peakiui, €€ 3aBUCHUMOCTh OT pa3jMuHbIX (DAaKTOPOB: MPUPOIBI
pearupyrouux BEeUIeCTB, KOHIEHTPALMN pPEearupyrollux BELIECTB, TEMIEpaTyphl U
IJIOMAAN PEAKIIMOHHOW MOBEPXHOCTH. TerioBble 3P(EKThI XUMUYECKHX PEAKIIUM.
DK30- U SHIOTEPMUYECKHE, PEAKIIIH.

OO6paTuMOCTh peakiuii. XMMUYECKOe PAaBHOBECHUE U €r0 CMEUIEHUE TOJ| JEeHCTBHEM
pa3IUYHBIX PaKTOPOB (KOHIIEHTPAIUS PEAreHTOB UM IPOIYKTOB PEAKIINH, JaBJICHUE,
TeMImepaTypa) sl CO3/aHHsl ONTHMAIBHBIX YCIOBUUA MPOTEKAHUS XUMHUYECKHUX
nporeccoB. [Tpunnun Jle [laTense

OK 01
OK 02

Paznen 6. PacTBopsbl

SN

[TonsiTue o pacTBopax

Conep:kanue yueOHOro MaTepuaia

SN

PactBopenne kak  ¢Qusuko-xumuyeckuit — mporecc.  PactBopel.  CrocoOwbl
MPUTOTOBJIEHUS pacTBOpoB. PactBopumocTh. MaccoBas 1011 pPacTBOPEHHOTO
BemiectBa. CMBICH TOKaszaTess NpelesibHO JONYyCTUMOW KOHIEHTpAluu € €ro
VICIIOJIb30BAaHUE B OL[EHKE IKOJIOTMYECKOM 0€30aCHOCTH.

OK 01
OK 02
OK 07

[TpaBuiia HKOJOTMYECKH LEJIECO00pa3HOro IMOBENEHUS B OBITY U TPYAOBOH
NeATeIbHOCTH B IEJIAX COXPAHEHUsS! CBOETO 3/0pPOBbSl M OKPYXKAIOLIEH NMPUPOIHON
Cpeabl; OIIAaCHOCTDb BOSHCP'ICTBI/IH Ha XHMBbIC OPraHru3Mbl OIIPCACIICHHLIX BCIICCTB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHAM Ha  PacTBOPBHI,
UCIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHON J€ATEIbHOCTH YEI0BEKa

Pa3gen 7. Xumusi B ObITY M IPOU3BOICTBEHHOM 1eSITEJIbHOCTH YeJ10BEeKa
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Coaep:xanue y4eGHOro MaTepuasia 2 OK 01
Xumis B GbITy 1 Hosgelimme noctnxxeHus XI/IMI/IqchKoﬁ HAYKHU U XI/IMI/IIECCKOIZ TeXHOJI(jl“I/II/I. Poip xumun OK 02
. B 00ECIeYeHUH SKOJIOTMYECKOW, DHEPreTUYECKOM M THUINEBOH Oe30MacHOCTH, OK 04
MIPOU3BOJICTBEHHOM .
pa3BUTUU MeOuIUHBL [IpaBuna moucka W aHanW3a XUMUYECKOW HHGPOpMAIUU W3 OK 07
ﬂ:ﬁf)?;l;ocm pa3NIUYHBIX MCTOYHUKOB (Hay4dHass W Yy4yeOHO-HayyHasi JUTEpaTypa, CpeAcCTBa
MaccoBOM MHGpopMalnu, ceTb IHTepHET)
Kounrpoabnasi pabéora 2
JAuddepeHupoBaHHbINi 3a4eT 2
Bcero: 44
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IIpumepHbie TeMbl pedepaToB (CO00IEHMIH),
HHIMBUAYAJIbHBIX IIPOEKTOB

- Kuznb u gesrenbHocTs . . Menneneena.

- «IleproanueckomMy 3aKoHy Oyayliee He TPO3UT Pa3pyLICHUEM. .. »

- Cunre3 114-ro snemMenTa — TpuyM@ pocCuicKuX (PU3NKOB-1EPILIUKOB.

— N3otomnsl Bonopoaa.

- Hcnonp3oBanue paguoaKTUBHBIX H30TONOB B TEXHUYECKUX LIETIAX.

- PeHTreHoBCcKOE N3IIy4eHHUE U €0 UCIIOJIB30BAHUE B TEXHUKE U MEAULVHE.

- [Tn1azma — 4eTBepTOe COCTOSTHUE BEIIECTBRA.

- AMOp(QHBIE BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

- OxpaHa oOKpykKawolled cpeapl OT XHMMHYECKOrO  3arpsi3HEHUS.
KonmmuecTBeHHBIE XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAKOLIEH CPEbI.

- [TpumeneHne TBEp0ro 1 razoodpasHoro okcuaa yriepoaa (1V).

- 3amuTa 030HOBOI'0 3KpaHa OT XUMHYECKOTO 3arpsi3HEHHUSL.

- ['pybonucnepcHble CUCTEMBI, UX KIacCU(UKALMA U UCIIOJIb30BAaHUE B
npoeCCUOHATBHON ACSITETbHOCTH.

- Kocmernueckue remm.

- IIpumeHeHne CycrieH3uil U SMYJIbCUI B CTPOUTEIILCTBE.

- MuHepasbsl 1 TOpHbIE TOPOJIbI KaK OCHOBA JIUTOC(EPHI.

- PactBopb! Bokpyr Hac. Tursl pacTBOpOB.

- Bona kak peareHT u cpena Juisi XMMUYECKOT 0 MpoLecca.

— Kuznsb u gesrenbHocTh C. Appenuyca.

- Bxnan oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTHYECKON
U CCOLIMALIUY.

- YcTpaHeHue KEeCTKOCTH BOJBI HAa MPOMBINUICHHBIX NPEANPUATHSIX.
CepHas KuCIIOTa — «XJ1€0 XMMUYECKON TTPOMBIILIIEHHOCTI.

- Hcnonp30BaHNE MUHEPATBHBIX KHCIOT Ha NPEINPHUATUAX Pa3InYHOIO
npodus.

- OKcHIBI M COJIM KaK CTPOUTENbHBIE MaTEpHAIIBI.

— Hcropus runca.

- [ToBapeHHas1 COIb KAK XMMUYECKOE ChIPhE.

- MHoronuknuii kapOOHAT KalbLus: B MPUPOJE, B MPOMBIIIIEHHOCTH, B
ObITy. Peakiiuu ropeHust Ha IpOU3BOJICTBE U B OBITY.

- BupryaisHO€ MOIEIMPOBaHNE XUMUYECKUX ITPOLIECCOB.

- DIIEKTPOIU3 PACTBOPOB AIIEKTPOIIUTOB.

- DJIEKTPOIN3 PACILIABOB AJIEKTPOJIUTOB.

- IIpakTueckoe IIPUMEHEHNE DJIEKTPOJIN3A: paduHMpOBaHUE,
raJIbBaHOIUIACTUKA, TaJIbBAHOCTETHSL.

- Koppo3us MeTanioB U ciocoObl 3alUTEI OT KOPPO3HH.

- WNueprHble niam 61aropoHbIe rasbl.

- Poxnaromme conm — rajoreHsl.

- Hcropus mBEACKON CITHYKH.

- HcToprsi BOBHUKHOBEHHS U Pa3BUTHS OPraHUYECKON XUMUH.
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2.3 XapakTepucTHKA OCHOBHBIX BU/10B Y4€OHOIi 1esiTeJIbHOCTH 00y4alomuxcst

Copep:kanue o0yueHust XapaKkTepuCTHKA OCHOBHbIX BUI0B JAeSITeJIbHOCTH
00y4amomerocs
Pa3zjnea 1. OcHOBBI CTPOEHHSI BellleCTBA
Tema 1.1. CTpoeHune aToMoB CocraBnath XxuMudeckue (GoOpMyiabl COETUHEHMH B
XHMHUYECKHUX 3JIEMEHTOB U COOTBETCTBHHM CO CTENEHBIO OKHCIEHUS XHMHUYECKUX
NpHUPO/1a XUMHYECKOI CBA3HU 3JIEMEHTOB, UCXO0Js u3 BaJICHTHOCTH u
ANEKTPOOTPULIATETLHOCTH
Tema 1.2. Ilepuoguueckuii XapakTepu30BaTh XMMUYECKUE DJIEMEHTHI B COOTBETCTBUHU
3akoH u Tadauua J{.U. C UX TIOJIO)KEHUEM B NIEPUOANYECKON CUCTEME XUMUYECKUX
MemnpesneeBa snemenToB J[.1. Meneneena

Paznen 2. XumMuueckue peakuun

Tema 2.1. Tunbl XMMHYECKHX OObsicHEHHE  CYIIHOCTH  XMMHYECKHX  IPOI[ECCOB.
peakuui Knaccudukanus XMMHYECKHMX peakUUid IO pa3IMyYHbIM
IIpU3HAKaM: YHUCIy U COCTaBy INPOIYKTOB U PEareHTOB,
TeroBoMy 3¢ dekTy, HampaBieHUIO, (aze, HAIUUUIO
KaTaJn3aTopa,  WM3MEHEHUI0  CTENEHEH  OKUCICHHUS
3JIEMEHTOB,  OOpa3yloIIMX  BEIIeCTBA. Y CTaHOBKA
MIPU3HAKOB OOILEro M pa3IMyHOrO B TUIIOJOTMM PEAKIHi
JUIL ~ HEOPraHMYEeCKOM M OPraHMYeCKOM  XHMHH.
Knaccudunukanus BemecTs U MpoLeccoB ¢ TOYKU 3PEHUS
OKHCIIeHUs-BOoccTaHOBJIeHUs. CocTaBieHUE ypaBHEHMMU
peakuuii ¢ IOMOIIBI0 METOAa 3JIEKTPOHHOro OasaHca.
OOBsicHEHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW peakluu
U TOJIOKEHUS XUMHUYECKOI'O PaBHOBECHS OT Pa3JIMUHBIX

(dakTopoB
Tema 2.2. CocraBnsaTh ypaBHEHHUS XUMHUYECKUX PEAKIUU MOHHOIO
DJIeKTPOJIUTHYECKAsI oOMeHa ¢ yuacTHeM HEeOpPraHMYeCKUX BEIIeCTB
AMCCOUMANMS U MOHHBIN
o0MeH

Pa3znen 3. CTpoeHne H CBOIICTBA HEOPraHNYECKHUX BeLECTB
Tema 3.1. Knaccupuxauus, KnaccugunupoBaTh ~ HeOpraHMdeckue  BeELIECTBA B
HOMEHKJIATYpa U CTpOeHHe COOTBETCTBHUHU C UX CTPOECHUEM
HEOPraHn4YeCcKHX BellecTB
Tema 3.2. ®usuko- YcranaBnuBaTth 3aBUCUMOCTh (U3UKO-XUMUY ECKUX
XMMHYecKHe CBOMCTBA CBOWCTB HEOPraHMUYECKUX BEILECTB OT CTPOEHUS aTOMOB U
HEOPraHn4YecKNX BellecTB MOJIEKYJI, @ TAK)KE TUIIA KPUCTAJUIMYECKOMN peIIeTKu
Pa3nen 4. CTtpoeHue u CBOWCTBA OPraHN4YeCcKUX BellecTB

Tema 4.1. Knaccupuxanmus,

KnaccudunupoBatsb OpraHuyecKue BELIECTBA B

CTpOeHHe W HOMEHKJaTypa

COOTBCTCTBUHU C UX CTPOCHUEM
OPraHuv4eCKuX BCIICCTB

Tema 4.2. CBoiicTBa YcranaBnuBaTh 3aBUCUMOCTD (UBHKO-XMMHYECKHX
OPraHMYecKMX coeAMHEeHH CBOMCTB OpPraHUYECKUX BEIIECTB OT CTPOCHUS MOJIEKYJI
Tema 4.3.

Nnenrtudguxanus

OpPraHMYecKMX BellecTB, X OO0oCcHOBBIBAaTh 3HAUYE€HHWE U MPUMEHEHHE OPraHuYeCKUX
3HaYeHHe U PUMEHeHHe B BEIECTB B OBITOBOWM M MPOM3BOJCTBEHHOU IEATEIHLHOCTH

OBITOBON M MPOM3BOJACTBEHHOI | YeloBeKa X (PU3NKO-XMMHUYECKUMHU CBOMCTBAMHU
AeATeJIbHOCTH YeJI0BeKa

Pa3znen 5. KuHernueckue H TEPMOAUHAMUYIECCKHUE 3aKOHOMECPHOCTH TNPOTCKAHUA
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XMMHUYECKHX peaKkuuii
CxopocTbh XMMHYECKUX UccnenoBath  BiIMsIHME  M3MEHEHHS  KOHIICHTPALIMH
peakumii. BEILIECTB, PEAKIIMU CpPElbl U TEMIIEPATypbl HAa CMEIICHUE
XuMu4eckoe paBHOBecHe XUMHUYECKOTO paBHOBECHS
Pazpneu 6. PacTBOpHBI

ITonsiTHe 0 pacTBOpax \ HccenenoBath XMMUYECKHI COCTaB PACTBOPOB

Paznen 7. Xumus B ObITY U IPOM3BOACTBEHHOM IeSITEJILHOCTH YeJI0BEKa
Xumus B ObITY H OueHuBaTh TMOCIEACTBUS OBITOBOM M TPOM3BOJACTBEHHOU
MPOM3BOCTBEHHOM NESATENBbHOCTH 4YEJIOBEKA C TO3ULUHA  DKOJIOTMYECKOU
JAeATEJbHOCTH YeJ0BeKa 0e30macHoCTH

3. YCJIOBUSA PEAJIM3AIIMNA YUEBHOM JUCIHATLIMHBI

3.1. TpeboBaHusi K MUHUMAJIBLHOMY MaTePHATbHO-TEXHUYECKOMY
o0ecnmevYeHuIo

Kabuner xumun i yaeOHOW XUMUYIECKON JTaOOpaTOPHH.
O6opynoBanue yueOHOro kKaOMHeTa:
—  KOMIUIEKTHI CIIeIIMATM3UPOBAHHON yueOHOM Meben,
— JIOCKa KJIacCHasl,
— TIPOEKTOP,
— DKpaH,
— HarJIsIHBIC TOCOOUS,
— TEXHMYECKasl JOKyMEHTAaIus,
— KOMIIBIOTEp C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM MPOrPaMMHBIM
obecrieueHueMm:
OC Windows, MS Office, cnpaBoYHO-IIOMCKOBOH  CHCTEMOIA
«Koucynbranrllmroc», ¢ BeixogoM B cetb «UMHTEpHET» W JOCTYIIOM B
AJICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIbHYIO Cpeay.

3.2. UndopmannoHHoe obecriedeHue 00yueHust
Ilepeyens y4eOHBIX M3AaHUI, IONMOJHHMTEJIbHON JHUTEPATYPHI,
HNurepHer-pecypcos
OcHoBHasi JquTeparypa:
1.Tabpuensan O. C. Xumus. 10 kmacc. bazomeriii yposenb. / O.C. I'aGpuensn, U.T.
OctpoymoB, C.A. CnankoB. - Mocksa: IIpocBemenue, 2024. - 128 c. - ISBN 978-5-
09-112176-6. - URL.: https://ibooks.ru/bookshelf/390815/reading
2.Tabpuenstn O. C. Xumms. 11 wmace. bazoserit ypoenn. / O.C. T'abpuensa, W.I.
OctpoymoB, C.A. CmankoB. - Mocksa: IIpocBemenue, 2024. - 127 c. - ISBN 978-5-
09-112177-3. - URL.: https://ibooks.ru/bookshelf/390824/reading

JlonotHUTEIbHAA JIUTEPATYypA:

1. Xumus: yueOHUK At cpeaHero npodeccroHaibHOro odpazoBanust / HO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBair; mox obmiedt pegakuueii I'. H.
daneeBa. — 2-¢ u3n., nmepepad. u gon. — Mocksa: M3znatensctBo HOpaiit, 2024. — 431
c. — (IIpodeccuonansuoe oOpazoBanue). — ISBN 978-5-9916-7723-3. — Texkcr:
anekTpoHHbd  //  OOpazoBatenbHas miatdpopma IOpaiit  [caiit] — URL:
https://urait.ru/bcode/537876
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2. Xumus. 3amadHuiK: ydeOHOE TOCOOME I CpeaHero MpodecCHOHAIBHOTO
oOpazoBanus / mox obOmer pemakiuert I'. H. dangeeBa. — MockBa: M3mareiascTBO
FOpaiit, 2025. — 238 c¢. — (IIpodeccuonansuoe obdpazosanue). — ISBN 978-5-9916-
7786-8. — Texkct: amexrponnsiii / OOpaszoBarenpHas miaatdgopma FOpait [caliT]. —
URL.: https://urait.ru/bcode/561902

3. Tynukun, E. 1. OOmas u HeopraHuveckass XUMHs: YYeOHUK I CPEIHErO
npodeccrnoHanmsHOro obpazoanmsi / E. WM. Tymukun. — 2-¢ w3nm., uchnp. ¥ J0M. —
Mockga: M3narenbctBo FOpaiit, 2025. — 419 ¢. — (IlpodeccrnonansHoe oO0pa3oBaHue).
— ISBN 978-5-534-17912-5. — Texkcrt: snekTponHblii / OOpa3oBarenbHas miargopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/533954

4. Tynwukun, E. N Opranudeckas XuMHs: YY€OHUK [JII CPETHETO
npodeccuoHanibHoro oopazoanusi / E. WM. TynukuH. — 2-¢ u3ad., UCOp. U JOM. —
Mockga: M3narenbctBo FOpaiit, 2025. — 203 ¢. — (IlpodeccrnonansHoe o0pa3oBaHue).
— ISBN 978-5-534-17915-6. — Texkct: snekTponHbI // OOpa3oBarenbHas miatgopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/533956

HNuTepHeTr-pecypcesnl
1. http://hemi.wallst.ru/ (O6pa3oBaTeNbHBIN CANT AJIs IKOJBLHUKOB «XHUMHUS).
2. https://www.chem.msu.su/ (DaekTpoHHas OMOIMOTEKA IO XUMHUH ).
3. https://hvsh.ru/ (xypran « XuMust B IIKOJIEH ).
4. https://hij.ru/ (kypHan « XUMHUS U KU3HBY).
5. https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry chemists_com
(3JIEKTPOHHBIN KypHAT « XUMUKU U XUMUSD?)
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4. KOHTPO.JIb 1 OEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUATLIVHBI

KOHTpOJIB 4 OIICHKAa PE3YIILTATOB OCBOCHU JUCHHUITIINHBI
OCYHICCTBIACTCS MPLIIOAaBaTCJIEM B IIPOLECCCE ITPOBCACHUA 33H51TPII>1, TCKYLICT O
U  TOPOMCKYTOUHOI'0O KOHTPOJIA, a TaKiKC BbIIIOJHCHUSA 06yanOH_[I/IMI/IC$I

HWHAWBUYAJIbHBIC 3aJaHUsA, IIPOCKTLI.

Pesyabrarsl 00yueHust
(IMYHOCTHBIE, IPeIMETHbIE, METANPeIMETHbIE)

D®opMBbI 1 METOAbI KOHTPOJIA U
OLIEHKH Pe3yJIbTATOB 00yUYeHUs

OK 01. BwiOupars crnocoObl pemieHus 3aaad
npodeccroHaIbHON JeSATeIIbHOCTH
MPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA
MOKCKa, aHam3a u WHTEPIPETANH
uHpopmanuu, u uH(dOpPMaIMOHHBIE
TEXHOJIOTMU  JUIsl  BBINOJIHEHWS  3ajia4y
mpodeccruoHaIbHON NEeATeTLHOCTH;

OK 04. D¢ddextuBHO B3aMMOJEHCTBOBATh U
paboTaTh B KOJUIEKTUBE U KOMaH/IE.

— WHAWBHIyaTbHbIH U /
WJIU TPYIIIOBOM YCTHBIN

OIpoc
— TpOBepKa

BBITTOJIHEHUS TIOCTaBJIEHHBIX
3ajay.
— WHAWBUyaJIbHAs WITN
rpynmnoBas pabora

(mpencTaBieHUE  BBITTOJIHEHHOTO
3a/IaHus).
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