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1. HosicHuTEABLHAS 3AIIHCKA
Pabouas mporpamma 1o XMMHH JUIsI OCHOBHOH IIIKOJIBI COCTaBJICHA HA OCHOBE:

e denepanabHOrO0 TrOCYAAPCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOIO OOIIETro
obpasoBanus (PeaepasibHblii 3aKkoH ""O0 o6pasosanuu B Poccuiickoii @exepauun’ N
273-D3 ot 29 nexadpsi 2012 roga ¢ u3menenusimu 2018 roga).

e TpeboBaHuii K pe3yapTaraM OCHOBHOTO 00Iero o0Opa3oBaHuUs, MPEJCTABICHHBIX B
deneparbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHAApPTE OOIIEr0 O0pa30BaHUS
BTOPOTO MOKOJIeHUSl. B Hel Takke y4MTHIBAIOTCA WIEH DPAa3BUTHUS U (HOPMHUPOBAHUS
YHHUBEPCAJIBHBIX YUEOHBIX AEUCTBUH 11 OCHOBHOTO 00IEro 0Opa3oBaHuUs.

e [locranoBnenus ['nmaBHoro I'ocymapCTBEHHOr0 CaHUTApHOro Bpadya Poccuiickoi
Oeneparun «O06 yrBepxkaenuu Canllun 2.4.2821-10 «CanutapHO-3MHIEMUOIOTUISCKUE
TpeOOBaHUS K YCJIOBUSIM U OpraHuzaluu oOydeHus B 001eo0pa3oBaTeNbHBIX
yupexaeHusax» ot 29.12.2010 Nel89;

e [Ipukaza Munob6puayku Poccuu ot 31.03.2014 Ne 253 «O06 yrBepkaeHuu (emepaabHOTO
nepeyHs y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BAHHUIO MPH pPEaTU3allii HMEIOIIUX
rOCYJapCTBEHHYIO AKKpPEAWUTAIMIO O0pa3oBaTENbHBIX IMPOTPaMM HAudaIbHOTO OOILIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIer0 00pa3oOBaHuUs»

e Vuebnoro rana MBOY «'umna3zus Ne2y» na 2022-2023 yu. rox;

o [IMonoxenus o paboueit mporpamme, pazpadboranaoro B MBOY «I'umHuazus Ne2y,
o YcraBa o6pazoBarenbHoro yupexaenus MbOY «'umuazus Ne2y.

e 3a ocHOBY pabodcii mporpammsbl B3sita mporpamma kypca xumum s 10-11 kmaccos
0011e00pa30BaTeIbHBIX YIPEIKACHHM, OTYOJIMKOBAaHHAS U31aTeIbcTBOM «IIpocBenieHne»
B 2020 romy (COopHHMK mporpamMm Kypca XMMHHM K Y4eOHHKaM XUMHUHU aBTOPOB
I'.E.Pyn3urtuca, ®.I'.®enpamana juis 10-11 kitaccoB). YueOHUKHM BXOAAT B (peiepalibHbII
CIIUCOK Y4eOHUKOB.

Pabouas nmporpamma k yyeOnukam aBTopoB I'. E. Pymsutuca u @. I'. denpamana ana 10—11
KJ1acCOB 00111e00pa30BaTeIbHBIX OPraHu3aluil pa3paboTaHa B COOTBETCTBUU ¢ ba3uCHBIM yueOHbIM
IUTAaHOM JUIsl CTYIIEHU cpeHero obmero oodpasoBanus. [lpenqmer paccunTan Ha mpenojaBaHUE B
KJIaccaX ¢ TYMaHHUTApHBIM M TeXHUYECKUM Mpoduiem. Ob1iee yucio yueOHBIX 4acoB 3a 2 rojaa
o0yuenus — 68, u3 Hux 34 (1 u B Henemo) B 10 knacce, 34 (1 4 B Henenmo) B 11 kiacce.

OcoOeHHOCThIO 00y4YeHHs XMUMHH B CpEOHEH IIKoJe SBISETCS Omopa Ha 3HaHUA,
MOJIydYCHHBIE TP M3YYCHHH XUMUM B 8—9 Kjaccax, WX pacUIupeHue, yriyoOlieHue u
cuctemaruzanus. B u3ydeHMH Kypca XUMHH OoJblliasg poOJb OTBOJAUTCS XUMHUYECKOMY
AKCIIEPUMEHTY, KOTOPBINA MPEACTABIICH MPAKTUYECKUMH paboTaMHu, JIAOOPATOPHBIMH OMBITAMH U
JEMOHCTPAIIMOHHBIMH dKcTiepuMeHTaMu. OueHb BaKHBIM SIBISIETCS COOTIOACHHE MTPABUI TEXHUKH
0€30MacHOCTH NP paboTe B XUMUYECKOU 1ab0paTopuu.

Heaun u 3a1a4u Kypca
N3yuenne xuMuu Ha ypOBHE CPEAHETO o0111eT0 06p8.30BaHI/I}I HaImpaBJICHO HA JOCTHKEHHUE
CIEAYIOIIMX LeJsIei:

M OCBOCHHE 3HAHUH 0 XMMHUYECKOM COCTABIISAIOIICH €CTECTBEHHO - HaquOP’I KapTUHBI MUpa,
BaKHEHUIITNX XUMHYCSCKUX IMOHATHAX, 3aKOHaX U TCOPUAX;
® OBJIAACHUC YMCHUSAMU NNPUMCHATH IMOJTYYCHHBIC 3HAHUS IJISA 00BSICHEHHS pa3HOO6p8.3HBIX

XUMHYSCKHNX SIBJICHUHM M CBOICTB BCIICCTB, OLUCHKHW POJX XHUMHU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTHI U TOJIYYCHHUHN HOBBIX MAaTCPHAJIOB;

® Pa3BUTHUEC MO3HABATCIBbHBIX MHTCPECOB U MHTCIIICKTYAaJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIbHOI'O HpHOGpeTCHI/IH XMMHYECKHX 3HAaHMI C HCHOJIb30BaHHEM PAa3JINIHBIX
HCTOYHUKOB I/IH(i)OpMaIII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX



° BOCIIUTAHUC y6e)KIléHHOCTI/I B IO3UTHBHOH pojin XMMUU B KU3HU COBPECMCHHOI'O
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPaMOTHOIO OTHOUIEHHS K CBOEMY 3J0pPOBbIO U
OKpYXKaroILEH CpeJe;
. MIPUMEHEHHE TOJYYCHHBIX 3HAHUNA M YMEHUN JJis1 0€30MacHOr0 MCMOJIb30BaHUS BEIECTB
U MaTcpHraJioB B 6BITy, CEIBbCKOM XO035MCTBE 1 Ha IMPOU3BOACTBEC, pCUHICHUA ITPAKTUYICCKHUX 3ala4 B
MOBCE/IHEBHOM JKU3HH, MPENyNpexIeHUs SBICHUIN, HAHOCSIIUX BpPEI 370POBBIO 4YEJIOBEKa U
OKpY>Karollen cperie.
Cpennee obmiee oOpa3oBaHHE — 3aKIIIOUMTENbHAS CTYHNEHb OOIIEero oOpa3oBaHUA.
Copneprxanue cpegHero o0miero o0pa3oBaHus HAIIPABICHO HA PEIICHHUE CIEAYIONINX 3a1a4:
e 3aBeplieHHEe 0011e00pa30BaTEIbHON IMOATOTOBKM B COOTBETCTBUU C 3akoHOM «O0
obpazoBanuu B POy;
e peanuzanus npearnpodeccuoHanTbHOro 001IEero 0opa3oBaHus, MO3BOJIAIOIIETO 00ECIIEYUTh
IPEEMCTBEHHOCTh 00111ero U NpodecCHOHATBHOI0 00pa3oBaHUsl.
® [OATOTOBKAa O0YYArOMIMXCSl K OCO3HAHHOMY BBIOOPY JaIbHEHIIIETO )KU3HEHHOTO Ty TH.

2. Ilnanupyemble pe3ybTaThbl U3yYeHUs y4eOHOro mpeaMeTa « XuMHD»:
B pesynbrate wu3ydeHus yuyeOHOro mpeamera «XHMHUS» Ha YPOBHE CpEAHEro o0Iuero
o0pa3zoBaHus:
BbeInyCKHUK Hay4YuTCH:
® pacKpbIBaTh Ha IpUMEpaX poJib XUMUHU B (POPMUPOBAHUM COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa U B IPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA;
® JIeMOHCTPHPOBATh Ha IPUMEpPaxX B3aUMOCBA3b MEX/y XUMHUEH U JPYTUMH €CTECTBEHHBIMU
HayKaMu;
® packKphbIBaTh Ha IpUMEpax IOJIOXKEHUS TeOpUu XuMudeckoro crpoenus A.M. bytieposa;
e noHuMaTh Qusnyeckuil cmbica [lepumoguueckoro 3axona [I.J1. MenzaeneeBa u Ha €ro
OCHOBE OOBSICHATH 3aBHCHUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB U 00pPa30BaHHBIX UMH
BEILIECTB OT JEKTPOHHOTO CTPOSHMSI AaTOMOB;
e OOBSACHATH MPUYMHBI MHOTOOOpPa3us BEIIECTB Ha OCHOBE OOIIUX MPEACTaBICHUM 00 MX
COCTaBE€ U CTPOCHUH;
® [PUMEHSTh NpPaBUa CUCTEMAaTUYECKOW MEXAYHapOAHOW HOMEHKJIATyphl KaK Cpe/ICTBa
pa3IuYeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
® COCTaBJIATH MOJIEKYJISIDHBIE M CTPYKTypHbIE (DOpPMYJIbl OpraHMYECKMX BEIIECTB Kak
HocuTeneil nHpopMalMM O CTPOCHHUHU BEIECTBA, €r0 CBOMCTBAX M MPUHAJIEKHOCTH K
OTpeIeIEHHOMY KJIacCy CO€TMHEHUM;
® XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHHUIO U CBOMCTBAM,
YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIY NAHHBIMH XapaKTEpUCTUKAMU
BEIIECTBA;
® [IPpUBOAUTH IPUMEPHl XUMHUYECKMX PEAKLUH, PAaCKPBIBAIOIINX XapaKTEPHbBIE CBOWCTBA
TUIMYHBIX MPEACTaBUTENEH KIacCOB OPraHMYECKUX BEILECTB C LebI0 UX JICHTU(PUKALIUT
1 00BSICHEHHSI 00JIaCTH IPUMEHEHUS;
® [IPOTHO3UPOBATH BO3MOXKHOCTH ITPOTEKAHUS XMMHUYECKHX PEAKLUI HAa OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITOCOOHOCTH;
® CMOJIb30BAaTh 3HAHMSI O COCTaBe, CTPOCHUM M XMMHUYECKHUX CBOWCTBAaX BEIIECTB MAJIs
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITeTbHOCTH;
® [PUBOAUTH IPUMEPHI IPAKTHUUECKOTO HCIOIb30BAHUS MPOIYKTOB MepepadoTKu HePTU U
MPUPOJHOTO ra3a, BRICOKOMOJIEKYJISAPHBIX COCAMHEHHN (TIOJMATUIIEHA, CUHTETHYECKOTO
Kay4yKa, alleTaTHOT'O BOJIOKHA);
® [POBOJUTH OIBITHI MO PACHO3HABAHUIO OPraHMYECKHX BEIIECTB: TNIULEPHUHA, YKCYCHOU
KHCJIOTBI, HETIPEAETbHBIX XKHPOB, IJIIOKO3bI, Kpaxmana, OeIKOB — B COCTaBE MUIIEBBIX
IIPOAYKTOB U KOCMETUUECKUX CPECTB;



e BJaJETh NPaBUJIAMU M MpUEMaMU O€30MacHOM paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH U
71a00paTOPHBIM 000PYTIOBAHUEM;

¢ YCTAaHAaBJIMBATb 3aBUCHUMOCTL CKOPOCTH XUMHYECKOU p€akuuu U CMCIICHUA XUMHUYCCKOT'O
paBHOBECHUA OT PaA3JIUYHBIX q)aKTOpOB C HCJIbIO OHNPCACIICHUA OINTUMAJIbHBIX YCJIOBI/Iﬁ
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

® [IPUBOJUTH IIPUMEPHI TUAPOIN3A COJIEU B IIOBCEIHEBHOM KM3HU YEIIOBEKA;

¢ [IPHUBOJUTH IIPpHUMCEPBI OKHCJIINTCIBbHO-BOCCTaAHOBUTCIBbHBIX peaKI_[I/Iﬁ B npuponae,
MMPOU3BOACTBCHHBIX MMPOLCCCAX U KUBHCACATCIBHOCTU OPTraHU3MOB;

® [PHUBOAWTH IPHUMEPHl XHUMHUYECKHX PEAKIMW, PACKPBIBAIONIMX OOLIMEe XUMHYECKUE
CBOICTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIOB;

® T[POBOJUTH pPACUEThl HA HAXOXKICHHE MOJCKYJIIpHOU (QOpMyIBl YIIEeBOAOpOAA IO
MMpoAYKTaM CropaHusd 1 110 €ro OTHOCHUTEJIHLHOU INTIOTHOCTH ¥ MAaCCOBBIM JOJISIM 3JIEMCHTOB,
BXOJISIIIIUX B €r0 COCTaB;

® BIIJCTh MpaBUJIAMH O€30MACHOT0 OOpaIIeHHs C €AKUMH, TOPIOYMMU U TOKCHYHBIMH
BEIIECTBAMHM, CPEJCTBAMHU OBITOBON XMMHUU;

® OCYIIECTBJIATH IMOMCK XMUMHYECKOH HMH(GOpMAIMM IO HAa3BaHUSAM, HACHTH(PHUKATOPaM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

® KPUTHYCCKM  OIEHMBAaTh W  HMHTEPIPETUPOBATH  XUMHUYECKYH  HH(OpMaIuio,
COJZICPKAIIYIOCS B COOOIICHHSIX CPEICTB MaccoBoi MH(popMalmu, pecypcax MHTepHera,
HAaYyYHO-IIOMMYJAPHBIX CTATBAX C TOYKHU 3PCHUA GCTCCTBCHHO-HaquOﬁ KOPPECKTHOCTHU B
EJISAX BBISIBIICHUS OMIMOOYHBIX CY)KIACHUN U (POpMUPOBaHUS COOCTBEHHOH IMO3UIUH;

® [IPEACTaBIATh IYTU PELICHUS [NIOOANBHBIX MPOOJIEM, CTOSALIUX IEPE] YEIOBEUECTBOM:
9KOJIOTMYCCKUX, SHEPTCTUICCKUX, CBIPECBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6JICM.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBICHHE W JBOJIOLUIO OPraHUYECKOM XMMHM Kak
HayKH Ha Pa3JIMYHbIX HCTOPUYECKUX ITAlaX €€ pa3BUTHS;

® CIOJIb30BaTh METOJbl HAyYHOTO IO3HAHUS IPU BBIIOJHEHUU IPOEKTOB M Y4eOHO-
HCCJIEIOBATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOWCTB, CIIOCOOOB IOJyYEHUS U pacliO3HABAaHUS
OpraHUYECKUX BELIECTB;

e OOBSACHATH NPUPOAY U CIOCOOBI O00pa3OBaHHUS XHUMHUYECKON CBS3U: KOBAJICHTHOMU
(TIOJIIpHOM, HETIONIIPHOI ), HOHHOM, METAJITMUECKON, BOJIOPOIHON — C LIEJIBIO ONPEeTICHHS
XUMHYECKON aKTUBHOCTH BEIIECTB;

e YCTaHaBJIMBATh T'€HETHMYECKYIO CBSA3b MEXAY KJIACCaMHM OPraHMYECKMX BEIECTB IS
000CHOBaHMS MPUHLUIUAIBLHOW BO3MOKHOCTH TOJYYEHHUS OPraHUYECKUX COEAMHEHUM
3a/IaHHOTO COCTaBa U CTPOCHMS;

® YCTaHaBJIMBATh B3aMMOCBS3U MEXAY (pakTaMHu U Teopuell, IPUIMHOM U CIEeICTBUEM NpPHU
aHanmu3e MPOOJEMHBIX CUTYallMii ¥ OOOCHOBAaHMM NPUHHMAEMBIX PEUICHUH Ha OCHOBE
XUMHYECKUX 3HAHUM.

3. Conep:xkaHue yueOHOT0 mpeaMeTa

11 kaace
TeopeTudyeckue 0CHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHas MOJIeJdb CTPOCHHMS aroma. OJIEKTpOHHas
KoHurypauust atomMa. OcHognoe u 6030ydcoeHHble cocmoanus amomos. Knaccudukanus
XUMHYECKHX 3JIEMEHTOB (8-, P-, d-35ieMeHThl). OCOOCHHOCTH CTPOCHHS SHEPTETUYCCKUX YPOBHEH
atomoB d-snemeHToB. [lepmoamueckass cucrema xummudeckux 3yeMmeHToB J[.M. Menneneesa.
®usnueckuit cmoica [lepuonnueckoro 3akona /[.M. Menneneesa. [IpruunrHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB DJJIEMEHTOB M WX COCAUWHEHUW IO TEpHoJaM W Tpynmam. DJIeKTpOHHas
OpUPOJa XUMHUYECKOM CBSI3U. OJEKTPOOTPULATENBHOCTh. BHIBI  XMMHUYECKOM  CBSI3U
(koBajieHTHAsl, HWOHHAs, METAJUIMYECKasi, BOJOpPOJHAs) W MEXaHM3MBI €€ O0Opa3oBaHUSI.



Kpucmannuueckue u amopguvie sewjecmsa. Tunvi Kpucmaiiuieckux peuiemox (amomHas,
MOJIeKYIAPHAs, UOHHAA, MeMAIu4ecKds). 3aeucumocms Qu3uyeckux ceolicme eujecmea om
muna Kpucmaniuyeckou pewemxu. IIpuunHpl MHOrooOpas3us BEIIECTB.

Xumnueckue peakiuu. ['oMoreHHble M rereporeHHnle peakuuu. CKOpOCTh peakiuu, ee
3aBHCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: TPHUPOJABI PEArMPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeEIIEeCTB, TEMIIEpaTyphl, IUIOMAAM PEAKUUOHHOW IOBEPXHOCTH, HAINYUS
Katanmzaropa. Poib Karanu3atopoB B IpUpPOAE U MPOMBIIIIICHHOM Mpou3BoacTBe. OOpaTuMocTh
peakiuii. XUMHUYECKOE PaBHOBECHE M €r0 CMEIIEHHE O] JIEHCTBUEM pa3IUYHbIX (haKTOPOB
(KOHLIEHTpalMsl peareHTOB WM NPOAYKTOB PEaKlUu, JABJICHUE, TEMIlepaTypa) Il CO3AaHMs
ONTUMAJIBHBIX YCIOBHUH MPOTEKAHUSI XMMUYECKUX MPOLECCOB. Jucnepchuvie cucmemsl. [lonamue
o Konnouoax (30nu, eeau). Memunnvie pacmeopwvl. Peaknum B pacTBOpax 3JEKTPOJIUTOB. piH
pacTBOpa Kak IOKa3aTeiab KHCIOTHOCTH cpelpl. ['maponu3 coseil. 3HauyeHUEe THApOJIM3a B
Ouonornyecknx 0OMeHHBIX npoueccax. OKUCINTENFHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B IPUPOJE,
MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEACITEIIBHOCTA OPraHU3MOB.

Heopranuueckasi xumus

Mertanbl. CriocoObl mostyueHus: MetauioB. Jlerkue u Tsxénplie MmeTaiibl. JlerkoriaBkue
U TYroIUIaBKHe MeTaJTbl. Metamudeckue anemMeHTsl A- u b-rpynn. Menp. Lunk. Tutan. Xpom.
Kenezo. Hukens. [Tnaruna. CrnaBel. Jlerupytomme no0aBku. Uépuble MeTamisl. lIBeTHBIE
metaibl. YyryH. Crans. JlernpoBannsie ctanu. OKcuibl U TUAPOKCHBI MeTaioB. Hemerasisl.
[Tpoctsie BemecTBa — HeMeTalbl. Yriaepoa. Kpemuuii. Azor. @ocdop. Kucnopon. Cepa. drop.
Xmop. Kucnorueie oxcuasl. Kucnopoaconepsxkaimme kuciotel. CepHasi KuciioTa. A3O0THas
KHCJI0Ta. BomopoiHbIe COeTMHEHNS] HEMETAILIOB.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MIPOCTHIX BELIECTB — METAJUIOB IVIABHBIX U
NMOOOYHBIX MOATPYII (Meb, )KENe30) U HEMETAIIJIOB: BOJAOPOA, KUCIOPOa, TaJOreHOB, CEPHI,
azora, pocopa, yraepona, kpeMHus. Koppos3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU. INeKmpoiu3 pacmeopos u pacniaeos. llpumenenue snekmpoausa 6
NPOMbBLUTIEHHOCTU.

XuMHuSA U )KU3Hb

Hayunbeie meroapl mo3HaHus B XuMuu. Mcrounmku xumudeckor mHpopmanuu. [Towmck
uH(pOpMallMK MO Ha3BaHHIM, WACHTU(UKATOpaM, CTPYKTYpHBIM ¢opmynaM. MoaenupoBaHue
XUMUYECKHUX IPOLECCOB W SBICHWUM, XUMUYECKUU AHAIU3 U CUHmMe3 KaK METOAbl HAy4YHOTO
MO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGnemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpeaHble MPUBBHIYKU U
(dakTophl, pa3pylmaliue 310poBbe (KypeHHE, YHOTpeOJeHUEe ajKoroJis, HapKOMaHUs).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nuwes8ol Xumuu.

Xumus B TIOBCETHEBHOM XU3HU. Moromue u unuctamue cpeactsa. Cpedocmea 60pbowbl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmul, uHcekmuyuosi. CpeacTBa IWYHOW THUTHEHBI U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHI ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILLIECTBAMU,
CpeacTBaMU OBITOBON XUMUHU.

XuUMHS U CeIbCKOE XO35HUCTBO. MUHEpalibHbIe U opraHuyeckue yaoopeHus. Cpenacrta
3allUThl PACTEHUI.

Xumus 1 dHepreTuka. [IpupoaHble ICTOYHUKH yTiIeBOAOPOAOB. IIpupoIHbII U MOy THBIN
HeTIHOI ra3bl, UX cOCTaB U Hcnosb3oBaHue. CoctaB HeQTH U ee epepadboTka. HegrenpoaykTer.
OxrtanoBoe uymucio OeH3uHa. OxpaHa OKpyXkawomied cpenpl npu HedTenepepaboTke U
TPAHCTIOPTUPOBKE HEPTEPOAYKTOB. ATTbTEPHATUBHBIC HCTOUHUKH SHEPTUH.

Xumusa B crpoutenbctBe. llement. beron. [log0op oOnTUMaNbHBIX CTPOMTEIHHBIX
MaTepHualoB B MPAKTUUECKOHN JESITEIbHOCTH YEIOBEKA.

XHUMHS U 3KOJIOTHS. XUMHAYECKOE 3arpsA3HEHNE OKPYKAIOLIEH Cpebl U €ro MOCIEACTBHUA.
Oxpana ruapocdepsl, To4YBbl, aTMOChepsl, GIOpsI U hayHbl OT XUMUYECKOTO 3arPS3HEHUS.

JdemMoHCcTpaumu.



Mopnenn HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAUNINYECKUX KPUCTAIINYECKUX PEHIETOK.
Monenu MoJIeKyJI H30MEPOB ¥ TOMOJIOTOB. Pa3nuuHblie TUIIBI XUMUYECKUX PEAKIIUNA, BUACOOTIBITHI
1o opranndeckoil xumun. OOpas3ipl METAJUIOB M WX COCIMHEHMH, CIIaBOB. B3aumoneiicTBue
METAJUIOB € KMCIOPOJOM, KUCIOTaMH, BOAOH. JloKa3aTesbCcTBO aM(pOTEPHOCTH aIIOMUHUSA U €r0
rupokcuaa. BzaumozeiictBue Meau U xkeiesa ¢ KUCIOPOJOM; B3aUMOIEHCTBUE MEIU U JKele3a ¢
kucioTamu (cepHas, coiisinas). [Tonyuenue ruapokcunoB menu (L) u xpoma (L), okcuna menu.
B3aumojeiicTBue OKCHIOB UM THUIPOKCHJIOB METAUIOB C Kuciaoramu. JlokazarenbcTBO
amgorepHoctu coeauHenuidt xpoma(lll). OOpa3upl HemeTawsIoB. Moaenu KpHUCTaIIMYECKUX
pemérok anMasa u rpadura. Ilonydenne aMMuaka M XJI0pOBOJIOPOJIA, PACTBOPEHUE HX B BOJE,
JIOKa3aTeNNbCTBO KHUCIOTHO-OCHOBHBIX CBOWCTB JTUX BewlecTB. (CKuUraHme yriss M Cepbl B
KHCIJIOPOJIE, OIIPEACIICHUE XUMUYECKUX CBOMCTB IIPOAYKTOB CropaHusl. B3auMonelcTBue ¢ MEAbIO
KOHIIEHTPUPOBAHHON CEPHOM KHCIOThI, KOHIEHTPUPOBAHHOM U pa30aBIeHHON a30THON KHCIIOTHI.
OO6pa3isl cpeAcTB OBITOBOM XUMHH, HHCTPYKIIUH 110 UX IIPUMEHEHUIO.

JlaGopaTopHbIe ONBITHI.

W3yuenne BIUSHHUS pa3lIWYHBIX (AKTOPOB HA CKOPOCTh XHWMHYECKUX PEaKIIH.
Onpenenenue peakuyu cpeabl YHUBEPCAIBHBIM HHAUKATOPOM. ['Haponus coneu.
IIpakTyeckue padoTnl

[IpuroToBnenue pacTBOPOB C 3aJaHHOW MOJIIDHOW KOHLEHTpauuei». Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «MeTaubl». Pelenne skcriepruMeHTalbHbIX — 3a/1a4 110 TEME
«Hemeraiuib»

YuedHo — MeTOAUYEeCKUA KOMILIEKT.

IIporpamma npejyiaraercs [y padboThsl o yueOHukaMm xumuu aBTopoB I'.E. Pyn3urtuca u
@.I". ®enbamana, npouenmum sxkcreptusy PAH u PAO u Bomeamum B @enepalibHbli IepeyeHb
y4€OHUKOB, PEKOMEHJOBAaHHBIX MHHHUCTEPCTBOM 00pa3oBaHus U Hayku PO K UCHOIb30BaHUIO B
o0pa3oBaTebHOM TpoIiecce B 00meo0pazoBaTeNbHbIX yupexaeHusx Ha 2022 — 2023 yueOHblit
rO/I.
1. bpeiirep JL.M., baxenoBa A.E., Xumus 8-11 knaccel. Pa3zBepHyToe TemaTHueckoe
IlaHupoBaHue no ydyeOHukam Pymsutuca I'.E., ®enpamana @.I°., Bonrorpaa, Yuutens,
2019
2. Tapa H.H. Xumnsa. IlporpamMmel o00meo0pazoBaTenbHbIX yUpeKIeHHA. — M.:
[Ipoceemenue, 2021
3. ToroBumcs xk EI'D: THmbl XMMHUYECKUX 3a7a4d M crocoObl ux pemeHus, 8§ — 11 kmaccsl /
Hosommnuckas H.C., Hopommnckuit 1.11. — M.: Pycckoe cioBo — yue6HuK, 2022 T.
Pynzutuc I'.E., ®enpaman O.I"., Xumus. 11 knacc. — M.: [Ipocsenienue, 2020
Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 kmacc. — M.: [Ipocsemenue, 2020
6. Xumus: 11 knacc: meroauueckoe nmocoodue ais yuurtens/A.FO.I'pankosa.-M.: ACT, 2021 .-
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7. Xumus. Kaxnomy obydaromemycst Ha cToi: yaeoHoe nocobue / .M. HoBommHCkuMid. —
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