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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XUMHH OTpa)kaeT OCHOBHBIE TpeOoBaHmsi DenepalbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeIbHOTO CTAaHAAPTA CPETHET0 OO0IEero o0pa3oBaHMsA K JIMYHOCTHBIM, METalpeIMETHBIM U
MPEIMETHBIM pPe3yJIbTaTaM OCBOSHHs 00pa30BaTEIbHBIX IPOTPAMM U COCTABJICHA U C YYETOM IMPUMEPHOI
paboyeil mporpaMMbl IO XMMHH, pa3paboTaHHON K ydyeOHWKaMm  yriyOnéHHoro ypoBHs st 10—11
KJIACCOB KOJUIEKTHBA aBTOpPOB Mmoja pykoBoacTtBoM mpod. O. C. TabpuensHa, mpUMEpHON OCHOBHOM
o0pa3oBaTeIbHON MpPOTrpaMMbl CPEIHEro 00Iero oopa3oBaHus, 0100pEHHON pelieHueM QerepalbHOTOo
y4eOHO-METOINYECKOTO 00BEAMHEHUS 110 001IeMy 00pa3oBaHuto (poTokost oT 28 utons 2016 1. Ne 2/16-
3)

B mporpamme 3akpemsieHO copep:kaHue, o0bEM M MOPSAOK H3y4YeHHs NpeaMeTa «XUMHs», B
COOTBETCTBHH C KOTOPBIM OCYIIECTBIISIETCS yueOHasi ACATEIbHOCTh B KOHKPETHOM KJlacce, YTO MPHU3BaHO
CO/ICHCTBOBATh COXPAHEHHIO EAMHOT0 00pPa30BaTeIHLHOTO MPOCTPAHCTBA CTPAHBI.

Pabouas mporpamma no xumuu it 11 kiacca (ymryOnenssiii ypoenb) MBOY «lllkona Ne 75»
COCTaBJICHA Ha OCHOBAaHUHU CIEAYIOIIUX HOPMATHBHBIX JIOKYMEHTOB:

— Oenepanbublil 3akoH "OO6 oOpazoBanuu B Poccuiickoit @eneparun’ ot 29.12. 2012 Ne 273-D3;

- Ob6nactHoi 3akoH oT 14.11.20131 Ne 26 —3C «OG0 obpazoBanuu B PocToBckoit obnactiy» (B pex.
29.12. 2016 roma Ne 936-3C);

- denepanbHblil rocy1apcTBEHHBIN 00pa30BaTENIbHBINA CTaHIAPT CPEIHEro 001Iero 00pa3oBaHusl,
YTBEP)KJICHHBIM MPHKa30oM MuHuctepcrsa oopazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 (nanee
®I'OC cpennero ob1iero odpazoBanus) (¢ usMeHeHUsIMH U AononHeHusmMu) (s X — XII kinaccoB)
(manee ®I'OC COO);

- [Tpuxa3z MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparuu ot 29 utons 2017 . N 613
«O BHECEHUHU H3MEHEHMH B (efepasibHbIi TOCYIapCTBEHHBIH 00pa30oBaTeIbHbIN CTaHIAPT CPEIHETO
ob1ero obpasoBanus» (3apeructpupoBano B Muntocte Poccun 26 utons 2017 . N 47532);

- [Tpuka3 MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 11 nexabps 2020 . N
613 «O BHEceHUHU U3MEHEHHI B HEKOTOpbIE (esiepalibHbIe roCcyJapCTBEHHbIE 00pa3oBareIbHbIe
CTaHJapTHI 00Iero 0Opa3zoBaHus MO BOIIPOCAM BOCIUTAHUS 00ydaromuxcs» (3aperucTpupoBaHo B
Mumntocte Poccun 25 nexabpst 2020 . N 61828);

- [Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoit @enepanun (Munobpaayku Poccun)
ot 30 aBrycra 2013 . Ne 1015 "O6 yrBepkaenuu Ilopsiika opraHuzaium U OCyIeCTBICHUS
00pa3oBareIbHOM JeSTETLHOCTH 110 OCHOBHBIM 00111e00pa30BaTeIbHBIM POrpaMMam —
00pa3oBarebHBIM [TPOrpaMMaM Ha4aJIbHOTO OOIEro, OCHOBHOI'O OOILEro U CPEIHEro 00IIero
oOpa3zoBanus" (C U3SMEHEHUSMHU U JTOTIOTHEHUSIMH);

- IToctaHoBnenne ImaBHOro rocymapcTBeHHOro canurtapHoro Bpada Poccum ot 30.06.2020
Ne 16 «O6 yTBepxkaeHuu canutapHo-snuaeMuonorunueckux npasun CIT 3.1/2.4 3598-20 "CaunurapHo-
SMHUJIEMHOIOTHYECKHEe  TpeOOBaHMA K  YCTPOMCTBY, COJAEpKAHUIO M  OpraHu3aluu  paboThI
o0pa3oBareNbHbIX OpraHu3alMid M JPYrHX OOBEKTOB COLMANBHON HHQPPACTPYKTYpbl I JeTed Hu
MOJIOJIC)KH B YCIIOBUSX pacIpocTpaHeHUsi HOBOM kopoHaBupycHoi undekunu (COVID-19)"y);

— [IpumepHasi ocHOBHasi oOpa3oBaTelibHasi MporpaMMa cpenHero odmiero oOpazoBanus (0m00peHa
pemieHreM (eaeparbHOro yueOHO-METOAMYECKOT0 00beAMHEHHS 110 0011IeMy 00pa30BaHUIO (TIPOTOKOI OT
28 utons 2016 . N 2/16-3);

- @DenepalibHbII MepeueHb YUYeOHHMKOB, YTBEPXKJIEHHBIM MpHKazoM MuHucCTepcTBa 00pa3oBaHus U
Hayku Poccuiickon denepannu;

- ITpukaz MunucrepcrBa npocsemmenus Poccuiickoit ®epepamuu ot 23.12.2020 Ne 766 "O
BHECEHHHM H3MEHEHUH B (erepasibHBIi MEepedeHb YYEOHHMKOB, JOMYIICHHBIX K MCHOJIB30BAHUIO MPU
peanu3ani MMEIOUIMX TOCYIapCTBEHHYIO AaKKpEeOUTalWio 00pa3oBaTelbHBIX IPOrpaMM HauyaJIbHOTO
00I11ero, OCHOBHOTO OOILEro, CpeaHero oO0Imero oOpa3oBaHUS OpraHM3alMSIMH, OCYLIECTBISIOIIMMU



00pa3oBarebHYyI0 JESITEIbHOCTb, YTBEPKICHHBIN MpHUKa3oM MUHUCTEpPCTBA mpocBerienus: Poccuiickoit
®enepaunu ot 20 Mas 2020 1. Ne 254" (3apeructpuposan 02.03.2021 Ne 62645);

— OcHoBHasi oOpa3oBarenbHas MporpamMma CpeaHero oO0Iero o0pa30oBaHHS MYHHIIMITATHLHOTO
OrOKETHOTO 0011e00pa3oBaTeIbHOTO yupexkaeHuss ropoga PocrtoBa-na-/lony «lllkoma Ne75 umenu
tprxk bl ['epost CoBerckoro Coroza, mapimana aBuanuu Koxemny6a 1.H.»;

— Y4eOHbI TUTAH MYHUIIUIAIBHOTO OIOMKETHOTO O0O0IIe00pa30BaTeIbHOTO YUPEKICHUSI Topoja
PocroBa-na-/lony «IlIxoma Ne 75» Ha 2023-2024 yueOHbIi rof;

— Kanenmapueiii y4eOHBIM TrpaguK MYHHUIMIIATLHOTO OMOKETHOTO  001e00pa3oBaTeIbHOTO
yupexaeHus ropoga PocroBa-Ha-Jlony «lllkomna Ne 75» na 2023-2024 y4eOHbIH TOx;

- [Tonoxxenue o nopsiake pa3paboTKU U YTBEPKICHUS paboyrX MpOrpaMM Y4eOHBIX MTPEIMETOB;

- VeraB MBOVY «IlIxomna Ne 75»;

— [Tporpamma 1151 001IE00pa30BaTENbHBIX YUPEXKAECHUH B CTaplied IIKole Ha yriayOJIeHHOM
YpPOBHE IO XUMHUHU pPa3pabOTaHHON K ydeOHHKaM yray6néunoro ypoBHs s 10—11 xmaccos
KOJJICKTHBA aBTOPOB ToJ pykoBoacTtBoMm npod. O.C. Tabpuensna (Xumus. [Ipumepnsie paboume
nporpammel. [Ipenmernas nuaus yueOnukoB O. C. T'abpuensna u ap. «Xumus. 10—11 kmaccei»
yue0. mocobue Juisi obmeoOpa3oBar. opranm3anuii : yriayon. yposenb / O. C. TI'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — M. : IIpocsemenue, 2021.), ( Xumus: 10 kiacc: yriayOJeHHBIH YPOBEHb:
y4aeOHUK [T 001eoopaszoBatenbubix opranusanuii/ O.C. I'abpuensH, U.I'. Octpoymos, C.A. Cnaakos. —
Mockga: IIpocsenienue, 2021.

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA
B cucreme ecrecTBEeHHO-HAy4YHOTO O0pa30BaHUS XMMHs KaK Y4eOHBIN MpeAMeT 3aHUMaeT BaKHOE
MECTO B TIO3HAHUU 3aKOHOB MPUPOJABI, (OPMHUPOBAHMH HAYYHOH KAPTUHBI MHpA, XUMHUYECKOU
TPaMOTHOCTH, HEOOXOAMMOM i TMOBCEIHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M 0O€30MacHOrO Jist
YeJIOBEKA M OKPYKAIOIIEH ero cpenbl o0pas3a KU3HHU, a TAKXKE B BOCIHUTAHUH YKOJOTUUECKOU KYJIbTYPHI,
(dhopMUpOBaHUHM COOCTBEHHOW MO3WIIUU MO OTHOIIEHUIO K XMMHYECKOW MH(pOpMAIINH, MOTydyaeMoOl M3
Pa3HBIX UICTOYHUKOB.

YcnenHocTh 3y4eHus y4eOHOTo MpeIMeTa CBA3aHa C OBIAJCHHEM OCHOBHBIMU MOHATUSMU XUMUH,
HAayuyHbIMH (PaKTamH, 3aKOHAMH, TEOPUSMH, MPUMEHEHUEM TOJIYYEHHBIX 3HAHUN TIpU pElICHUU
npaktuueckux 3amad. B coorBerctBHM ¢ PI'OC COO xumusi MOXET H3y4yaThCcsi Ha 0a30BOM U
yriyOJICHHOM ypoBHsIX. M3yueHune Xumuum Ha 0a30BOM YpPOBHE OpPHMEHTHPOBAHO Ha oOecredyeHue
0011e00pa3oBaTeabHON U OOIIEKYJIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Conepkannie _06a30BOr0 Kypca MO3BOJISIET PACKPBITH BEAYIIME HAECU U OTACIbHBIC MOJIOXKEHUS,
BOKHBIE B IMO3HABATEJILHOM W MHPOBO33PEHUECKOM OTHOIICHHH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT

COCTaBa U CTPOCHUA, O6YCJ'IOBJ'ICHHOCTB MPUMCHCHUS BCIICCTB UX CBOﬁCTBaMH; MaTCpruaJIbHOC CAUHCTBO
HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB, BO3pACTAIOIIAA POJIb XUMHUU B CO3JJaHUH HOBLIX JICKAPCTB U
MaTCpHraIOB, B S5KOHOMHUU CBIPbHA, OXpPaHC OKPY)KaIOH_[Cﬁ CpCabl.

H3ydeHne XUMHUHU Ha VFHVGJ’ICHHOM YPOBHC ITPEATIOIAracT:
- TIOJIHOE OCBOEHHE 0a30BOr0 Kypca U BKIIIOYACT paCIMPCHUC IPCAMCTHBIX PE3YJIbTATOB U COACPIKAHUA,

OpPUEHTHUPOBAHHOE Ha MOJTOTOBKY K MOCIeNyIoneMy IpodecCHOHaIbHOMY 00pa30BaHUIo;
- pa3BUTHE WHAWUBUIYAIBHBIX CIIOCOOHOCTEW OOydJaronmmxcsi myTeM OoJjiee TIyOOKOTO, 4YeM JTO
npexycMaTpuBaeTcsi 0a30BbIM KypCcOM, OCBOEHHSI OCHOB HayK, CUCTEMAaTHYECKUX 3HAHUIA;
- YMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS ISl PELIeHUS MPaKTUYECKUX U Y4eOHO-UCCIIe0BATEIbCKUX
3a/1a4 B U3MEHEHHOM, HECTAHIapTHOM CUTYaLlUH;
- YMEHHE CUCTEMAaTU3UPOBATH U 000011aTh MOJTyYCHHbIE 3HAHUSI.

M3yuenue mnpeaMeTra Ha yrayOIeHHOM YPOBHE MO3BOJIET C(HOPMHUPOBATH Y O0yUAIOMIUXCS YMEHHE
aHAJIM3UPOBATh, IPOTHO3UPOBATH M OLIEHUBATh C TMO3UILUHU HKOJOTHUECKONW 0€30MacHOCTH MOCIEICTBHS




OBITOBOH U HpOH?;BOIICTBeHHOfI ACATCIIbHOCTH 4YCJIOBCKA, CBSI3aHHOM C MOJIY4YCHUCM, NNPUMCHCHUCM U
nepepaboTKOi BelecTB.

N3yuenne npeamera «XUMus» B 4acTu (HOpMUPOBAHUS y O0YHAIOIIUXCSl HAYYHOT'O MUPOBO33PEHHUS,
OCBOCHUA 06meHaquHx MCTOHOB ITO3HAHUA, a4 TAKKEC MPAKTUUYCCKOTO NPUMCHCHHA HAYYHBIX 3HAHUH
OCHOBaHO Ha MEXIIPEIMETHBIX CBS35AX C IpEAMETaMH 00JacTell eCTECTBEHHBIX, MATEMAaTHYECKHX H
Ir'yMaHHUTApPHBIX HAYK..

HEJN U3YYEHUA YYEBHOI'O IPEIMETA «XUMUWUS»

M3yyeHne XMMUU Ha YTIIyOJCHHOM YPOBHE HAMPABJICHO HA JTOCTIKCHUE CICAYIONINX [ENICH:

- (opMHpOBaHKE CUCTEMBI 3HAHUN 00 OOITNX XUMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

- (hopmupoBaHUEe yMEHUH HCCIEA0BATh CBOMCTBA HEOPTAaHUIECKMX U OPTAHUYECKUX BEIIECTB, OOBSICHSITH
3aKOHOMCPHOCTHU MMPOTCKAHUA XUMHUYCCKUX peaKI_[I/II;’I, MPOTHO3UPOBATH BO3BMOKHOCTb UX OCYHICCTBJIICHU A,
- (opMHUpOBaHKME YMCHHI BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHHWU O COCTaBE U CTPOCHUHU BEIIECTBA, 00
OCHOBHBIX XHMHYECKHX 3aKOHAX, IPOBEPATh THUIOTE3bl AKCIEPUMEHTAIBHO, (HOPMYIUPYS IICib
HCCIICIOBAHMS,

- ¢dopMHpOBaHHE METOMOB CAMOCTOSITEIBHOIO IUIAHUPOBAHMSA W  TMPOBEACHHUS  XUMHUYCCKHX
IKCIIEPUMEHTOB ¢ COOJIIOJICHHEM MpaBWil 0Oe30macHOi paboThl C BEHIECTBAMH M J1aOOpATOPHBIM
000pyT0OBaHUEM;

- (hopMupOBaHKE YMEHUH OMUCAHNS, aHAIM3a U OLICHKH JIOCTOBEPHOCTH MOJIyYEHHOT'O Pe3yJIbTaTa,

- (hopmupoBaHHE yMEHUN NPOTHO3WPOBATh, AHATU3UPOBATH M OIEHUBATH C MO3UIUN IKOJIOTHYECKOM
0€30MaCHOCTH MOCJCACTBHSI OBITOBOH M IPOU3BOJCTBCHHON JEATCIBHOCTH YEIOBEKA, CBS3aHHON ¢
nepepaboTKOM BEIIECTB

MECTO YYEBHOI'O IIPEJIMETA «XUMMH» B YYHEBHOM IIJIAHE

[Tpeamer «XuMHsS» BXOJUT B MEPEUYEHb NMPEIMETOB (ellepalbHOr0 KOMIIOHEHTa Y4eOHOro IUIaHa,
YTBEP’KIEHHOIO B pamkax deepanbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa.

JlaHHas mporpaMma INpexycMaTpruBaeT U3ydeHne XumMun B 00béMe 136 yacoB, u3 pacuéra 4 daca B
HEJICTI0 B COOTBETCTBUM C Y4eOHBIM IUTIAaHOM IIKOJIBL. B coorBercTBHM C pacnucanueM Ha 2023-2024
y4eOHBIM TOJl U KaJeHAapHbIM y4eOHBIM IrpaMKoOM KaJleHJapHO-TeMaThuyeckoe riaaHupoBanue B 11 I
KJlacce paccuuTaHo Ha 136 ypokos. [Iporpamma Oyzer peanusoBana 3a 133 yaca 3a cuét oObeIMHEHUS
YPOKOB 0000IIAIOIIETO MTOBTOPEHUSI.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMM5»

Tema 1. Crpoenue artoma. Ilepuoguyeckwii 3aKOH M NePHOAHYECKAS] CHCTEMa XHMHYECKHUX
jiemeHToB JI. M. MenaeseeBa (13 u)

Cmpoenue amoma. ClOXHOE CTpOoeHHE aToma. JlokKa3aTelbCTBa 3TOrO: KAaTOAHBIE U PEHTIEHOBCKHE
nyan, (pororddext, pamnoakTUBHOCTh. OTKPBITHE SJIEMEHTAPHBIX YaCTHIL: DJEKTPOHA M HYKJIOHOB
(mpotoHoB u HelTpoHoB). Monenu Tomcona, Pezepdopmaa, bopa. [loctynater bopa. Ctpoenue aroma B
CBETE

KBaHTOBO-MEXaHUYECKHUX MpeacTaBieHuil. HykinoHbl (IpOTOHBI UM HEHTPOHBI), HyKIHABL. [loHsTHe 00
n300apax W wH30TOmax. SmepHble peakuud W HUX ypaBHeHHS. KopmycKymnspHO-BOIHOBOW gyann3Mm
anekTpoHa. [IoHATHE 31EeKTPOHHOU

opOMTaNM M 3JIEKTPOHHOrO 00Jaka, s-, P-, d- u f-opouranu. Ksanrossie uncia. CTpoeHne 3IEKTPOHHOM
oOonoukn aroma. Ilopsmok 3amoiHEHUs SJIEKTPOHAMU AaTOMHBIX OpOWTajeil B COOTBETCTBUU C



IPUHLMIIOM MHMHHMyMa »Hepruu, 3amnperoM [laymu, mpaBunom XyHpaa, npaBwioM KieukoBckoro.
DneKkTpoHHbIe (POPMYJIIBI AaTOMOB U HOHOB.

Ilepuoouueckuui 3axon [[. U. Menoeneesa. Ilpennocbulku OTKPBITHSA: Pa0OOTHI MPEIIIECTBEHHUKOB,
peLIeHus. MEKIyHapOJHOTO Che3/1a XUMUKOB B I. Kapicpys, nuyHoctHble kadecTBa Jl. 1. Menneneesa.
OTKpbITHE TNEPUOAMYECKOrO 3akoHa. MeHneneeBckas (GOPMYJIHPOBKA MEPUOJUUYECKOrOo 3aKOHA.
B3auMocBs3p nepHOAMYECKOrO 3aKOHa M TeopuM cTpoeHus aroma. CoBpeMeHHas (opMysnpoBKa
IIEPUOANYECKOrO 3aKOHA. DB3auMOCBs3b NEPUOAMYECKOTO 3aKOHA W IEPUOJUYECKOM CUCTEMBI.
Ilepuoguueckas cucreMa U CTpoeHHe atoMa. PU3NYECKUI CMBICI CUMBOJIMKH NIEPUOANYECKON CUCTEMBI.
M3MeHeHne CBOMCTB 3JIEMEHTOB B MEPHOJAX U Ipylnax Kak (QyHKIMsS CTpoeHHs ux aromoB. [lonsrus
«OHEpPrusi MOHMU3ALUU» U «CPOJACTBO K DBJIEKTPOHY». llepMoau4YHOCTH M3MEHEHUs METALNIMYECKUX H
HEMETAJNTMYECKUX CBOMCTB 3JEMEHTOB B IPyNNax M MEPHOAAX KaK (YHKIHS CTPOCHUS SJIEKTPOHHBIX
000J10YeK aTOMOB. 3HaUEHUE NMEPUOANIECKOTO 3aKOHA U MIEPUOANYECKON CUCTEMBI.

Tema 2. XumMuveckas CBsI3b H CTpoeHHe BemecTBa (12 4)

Xumuueckasn ceéasv. IloHsaTne o xuMuueckod cBsi3u. OCHOBHBIE XapaKTEPUCTUKH XUMHYECKON CBSI3U:
SHEprus, AJIUHA, TUIOJbHBIM MOMEHT. MIoHHas XMMHUYECKas CBA3b U MOHHbIE KPUCTAININYECKUE PELIETKY.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIMA KPUCTALIMYECKOM peméTku. Bo30yxaénHoe
coctosiHue aroma. IloHsaTHe o KoBaJeHTHOM cBA3M. OOMEHHBI MeXaHU3M 00pa30BaHMs KOBaJIEHTHOW
CBSI3U. DnekmpoompuyamenvHocms. HanpaBleHHOCTh KOBaJIGHTHOM CBSI3U, €€ KPaTHOCTb, G- U T~ CBSI3U.
JIOHOPHO-aKIENITOPHBIA MEXaHNW3M 00pa30BaHMS KOBAJIECHTHOH CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK
y COCIMHEHUH C KOBAICHTHOW CBS3bIO: aTOMHAsi M MOJIEKYJISIpHAs. 3aBHCUMOCTh (PU3MUYECKUX CBOMCTB
BEIIECTB OT THUIIA KPUCTANIMYECKOM pem€TKh. lIpupoaa XMMUYECKOM CBS3M B METAJUIaX U CIUIABAX.
OOmme ¢Qusnueckue CBOMCTBAa METAUIOB: TEIUIO- U 3JIEKTPOIPOBOJHOCTh, IUIACTUYHOCTb,
METAJUINYEeCKU OJecK, MarHUTHble CBOWCTBA. Meraminyeckas KpUCTaJuIMYecKas pemeérka u e
0COOEHHOCTH.

Komnnexcnvie coedunenus. KommaekcooOpa3oBaHHE U KOMIUIEKCHble coenuHeHHs. CTpoeHue
KOMIUIEKCHBIX COEIUHEHHM: KOMIUIEKCOOOpa3oBaTelb M KOOPAMHALMOHHOE YHUCIO, JIUTaH[BL,
BHYTpEHHs1 U BHewHss cdepbl. Knaccudukamus KOMIUIEKCOB: XeJaTbl, KaTHOHHbBIE, AHUOHHBIE U
HEUTpaJbHble, aKBAKOMIUJIEKChl, aMMHaKaThl, KapOOHWIBl MeTauioB. HoMmeHknaTypa KOMIUIEKCHBIX
COEIMHEHUN M uX cBoMcTBa. [luccoumanusi KOMIUIEKCHBIX COEIMHEHUN. 3HAa4eHHE KOMIUIEKCHBIX
COEIMHEHUI M UX pojb B MpHpOJIE.ArperaTHble COCTOSIHUS BellecTB U (pa3oBble mepexojsl. ['a3wl u
rasoBble 3akoHbl (boitnsi—Mapuotra, Hlapns, Ieii-JIroccaka). YpaBHenune MenaeneeBa—Kuaneiipona
Ul naeanbHoro rasa. XKuakocru. TekyuecTs, HcllapeHue,

kpuctamuzanus. Teépasie BenectBa. [Inasnenue. dazoeie nepexonpl. CyOnumanus u gecyOaumarus.
Kunxkne xpucramnsl. Ilnasma.MexmonekynspHele B3aumojeicTBUsA. BopoponHas cBsi3b u - €€
Pa3HOBUJIHOCTH: MEKMOJEKYJSIPHAsE M BHYTPUMOJIEKYJsipHasi. PU3NYECKHE CBOMCTBAa BEIIECTB C
BOJIOPOJHOM CBsI3pt0. buonormdeckas pojib BOJOPOJIHOIM CBSI3M B OpPraHu3allid CTPYKTYp O€lIKOB U
HYKJIEMHOBBIX KHCJIOT. BaHJaepBaanbCOBO B3aWMMOJEHCTBHE W €ro THUIIBI: OPHUEHTAIIMOHHOE,
MHJIYKIHOHHOE U TUCIIEPCUOHHOE.

Tema 3. JlucnepcHbie cucTeMbl U pacTBopsbI (9 4)

Lucnepcuvie cucmemvi. XUMHYECKUE BELIECTBA U CMeCH. XHUMHUYECKas cucreMa. ['oMoreHHesle u
rereporeHHsle cMecu. JlucnepcHas cucrema: IMCepCcUOHHAs cpenia u aucnepcHas ¢asza. Kiaccuduxanms
JOUCTEPCHBIX cucTeM. Adpo3oinu. [IponennenTsl. OMynbcun u sMynsratopel. Cycnensuu. CeauMeHTanusl.
Komnounnsie pactBopbl. Oddext Tunnans. IlomydeHue KOJIOMIHBIX PAaCTBOPOB IUCIEPCHOHHBIM,
KOHJICHCAIIMOHHBIM ¥ XHUMHUYECKUM crocobamu. 30iu W Koaryisiius. ['enw u cuHepe3uc. 3HaUYCHHE
KOJUIOMJHBIX cucTeM. PacTBOpbl. PacTBOpBI Kak IOMOTEHHBIE CHCTEMBI M UX THIIBI: MOJEKYJISIPHBIE,
MOJIEKYJIIPHO-UOHHbIE, HOHHBIE. CIIOCOOB! BBIPaKE€HHS KOHIIEHTPALMU PAaCTBOPOB: 00bEMHAs, MacCOBast
Y MOJIbHAs 0 PACTBOPEHHOTO BelecTBa. MollsipHast KOHIIEHTPALKs pacTBOPOB.

Tema 4. Xumnueckue peaxkuuu (12 1)



Ochosbl xumuueckol mepmoounamuxy. XAMHUECKass TepMOJMHAMUKA. TepMoauHaMUYecKas CHCTeMa.
OTKpblITas, 3aKphITast, U30JIMPOBAHHASI CHCTEMBI.

BHyTpeHHss s3HEprusi CUCTEMbI. DHTAJIBIINSA, WIN TEIUIOCOAEPKAHUE CUCTEMBI.

IlepBoe Havano TepmoauHaMUKU. M30XOpHBIN 1 U300apHbIi nporecchl. TepMOXUMUYECKOE YpaBHEHUE.
Onranbnus. CrangapTHas 3HTanpnusA. Pacuér sHTanenum peakumu. 3akoH 'ecca U CIIeACTBUSA U3 HETO.
OuTtponus. Bropoe u TpeThe

Havaya tepMmoanHamMuku. CBoOoHas sHeprust ' nooca.

Ckopocmb  xumuyeckux peakyuu. lloHATHE O CKOpPOCTM peakUMH. OHEprus axkTUBAUUU H
aKTUBHPOBAHHBI KOMIUIEKC. 3aKOH JAEHWCTBYrOHMX Macc. KuHeTmdeckoe ypaBHEHME M KOHCTaHTa
CKOpOCTH XUMHYECKOW peakuuu. [lopsaaok peakunu. PakTopbl, BIMUSIOIMIME HA CKOPOCTh FOMOTEHHOMU
peakuuu: IpUpoAa M KOHICHTPALMs pearupyrollux BeEIECTB, TeMIeparypa. TemmnepaTypHbII
kodpuuuent. Ypasuenue C. Appenuyca. @akTopbl, BIUSIOINE HA CKOPOCTh TETEPOTCHHON PEaKIIH:
KOHLEHTpAlLlsl pearupyrolux BeLEeCTB M IUIOMAJb HUX CONPUKOCHOBEHHUS. OCHOBHBIE IOHATHUS
KAaTaJIUTUYECKON XUMUM: KaTaJu3aTopbl U KaTajlu3, TOMOTEHHBIN M T€TEPOreHHbIN KaTaJln3, IPOMOTOPSI,
KaTaJIUTUYECKUE SiIbl U UHTUOUTOpPbl. MeXaHu3M JeHCcTBUs KaTaau3aTopoB. OCHOBHBIE THIIbI KaTaau3a:
KHCIIOTHO-OCHOBHOMW, OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIN, METAJUIOKOMIUIEKCHBIN U KaTaJlu3 METAJUIAMU,
¢bepmenTaTuBHBIA. DepMeHTHI Kak OMOIOIHMYECKHEe KaTalu3aTopbl OEIKOBOM MPUPOIBI.

Xumuueckoe pasnosecue. [loasatne 06 00paTUMbBIX XUMHYECKUX MTPOIECCAX.

XUMHUYECKOE pAaBHOBECHE, KOHCTaHTa paBHOBecHsa. CMEIIEHHE XUMHUYECKOTO paBHOBECHUSI IIpU
M3MEHEHUN KOHLEHTPALUHU BELIECTB, JABICHUS U TEMIIEPATYPBL.

Tema 5. Xumuyeckue peakuuu B pactsopax (17 41)

Ceoticmea pacmeopos snekmponumos. Boga — cmabbiit snmekrponut. Katrnon ruapokconus. MoHHoe
npousBeneHne Boabl. HelTpanbHas, kucinotHas M wenoyHas cpena. [lomstue pH. Bonmopoansiit
nokasarenb. Maaukaropsl. Pois pH cpensl B ipupoae U Ku3HU 4estoBeka. IOHHBIE peakuyu U yCIIOBUs
UX IPOTEKAHMUS.

Pannue npeocmasnenuss o kucnromax u ocumoganusax. KuCIOTBI M OCHOBaHUS C MO3MLIHMHU TEOPHUH
ANEKTPOIUTUYECKON Jucconnanuu. Teopust kuciaotr u ocHoBaHuil bpéncrena—Iloypu. ConpsxéHHble
KHCIIOTBI M OCHOBaHUA. Am@onutsl. Knaccudukanus KHCIOT U crnocoObl ux mnoiaydeHus. OOmue
XUMHUYECKHAE CBOMCTBA OPTaHUUYECKUX M HEOPraHUYECKUX KUCIIOT: PEAKIUN C METAUIAMHU, C OKCHUJAMU U
TMIPOKCUIAMU METAJJIOB, C COJIIMH, CO crnupTamMu. OKHCIUTENbHBIE CBOWCTBA KOHLEHTPUPOBAHHOMN
cepHOl U a30THOU kucioT. Knaccugukarus ocHOBaHMN U c1IOCOOBI UX MoinydeHus. O0uie XuMmuueckue
CBOMCTBa ILEJNOYEH: pPEaKIMHU C KUCIOTaMM, KHUCIOTHBIMH M aM(OTEPHBIMH OKCUIAMHU, COJSIMH,
HEKOTOPbIMM METaJUlaMH U HeMeTallJlaMHM, C OpPraHMYEeCKHMHU BeIeCTBAMHU (TalOMJONPOU3BOAHBIMU
YTJIEBOIOPOIOB, (PEHOJIOM, KUpaMH). XMMHUYECKHE CBOHCTBA HEPACTBOPUMBIX OCHOBAHHIM: pEakIUH C
KHCIIOTaMHU, PEAKINH Pa3yIoKEeHUs U KOMILJIEKCOOOpa3oBaHUs. XUMUYECKHE CBOMCTBA OECKUCIOPOIHBIX
OCHOBaHUH (aMMHaK U aMUHBI): B3aUMOJIEHCTBHE C BOJON M KUCIOTaMH.

Knaccugpurayus coneii opeanuueckux u Heopeanuueckux kuciom. OCHOBHbIE CLIOCOOBI MOTYYEHUS COJEH.
XHWMHMYECKHE CBOWCTBA COJIEH: PA3IOKEHHUE ITPU HATPEBAHNH, B3AMMOJICHCTBHE C KUCIOTAMM, LIEIOYAMHU
U IpYTUMHU coiisi  MU. JKECTKOCTB BOJBI M CIIOCOOBI €€ yCTpaHEHHUs!.

T'uoponus. Tlonsitue «rugponusy». ['maponus coneit u ero KinaccupuKays: oOpaTUMbI U HEOOPATUMBIH,
[0 aHUOHY M MO KaTHOHY, CTyNEHUYaTbld. YCWIIEHHE M TMOJaBJIeHHE OOpaTUMOro THAPOJIHU3a.
HeoOpaTumpblii ruposn3 OUHApHBIX COETUHEHUH.

Tema 6. OxkucJAUTEIBbHO-BOCCTAHOBHUTEIbHBIE TPouecchl (11 u)

OxucnumenvHo-eoccmanogumenvuvle  peakyuu. IloHATHE 00 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusix. Crenenp okucieHus. [Iponecchl OKUCIEHUS U BOCCTAHOBJICHUA. BaxkHEeHIME OKUCIUTENU U
BOCCTAaHOBUTENH. METOJl AJIEKTPOHHOTO OayliaHca MJii COCTaBIICHUS ypPaBHEHUW OKHUCIHUTEIHHO-



BOCCTQHOBUTENIBHBIX peakiuil. MeToasl HOHHO-3JIEKTPOHHOrO ©OajaHca (METOJ TOJypeakuuid).
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IOTEHIIUAIIBI.

Onexmpoau3s. IoHsTHE AIIEKTPOIN3A KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MPOLIECCa Ha 3JIEKTPOJaX.
DNEeKTPOdAU3 pPAacIIaBOB AJIEKTPOJIUTOB. JIEKTPOJIM3 PACTBOPOB  3JIEKTPOJIMTOB C HHEPTHBIMHU
3NEKTPOJIaMU. DJIEKTPOJIM3 PACTBOPOB SJIEKTPOJIMTOB C AKTHUBHBIM aHOAOM. [IpakThueckoe 3HaueHHe
ANEKTPOIIN3A: ITEKTPOXUMHUECKOE MOJyUYEHHE BEIIECTB, JJIEKTPOXUMUYECKasi OUUCTKA (padhuHUPOBAHUE)
METaJUIOB, FAJIbBAHOTEXHHKA, I'AJIbBAHOIIACTUKA, FAJIbBAaHU3AIU.

Xumuueckue ucmounuxu moxa. I'anbBannyeckue 3nemMeHTsl. CTaHIAPTHBIN

BOJOPOAHBIA 3nekTpoA. CTaHAapTHBIE JJIEKTPOAHbIE MOTeHIHAIbl. (COBpEMEHHbIE XMMHYECKUE
HCTOYHUKHU TOKa.

Kopposusa memannos u cnocodwl 3auumsi om Heé. IIOHATHE KKOPPO3USI».

XuMHU4YecKasi ¥ AJIEKTPOXUMHYECcKast Koppo3usi. CiocoOb! 3aIUTHl METAJUIOB OT

KOPpO3UHU: IPUMEHEHUE JIETUPOBAHHbBIX CIIJIaBOB, HAHECEHHUE 3allMTHBIX MOKPBITUN, UI3MEHEHUE COCTaBa
WJIU CBOMCTB KOPPO3HMOHHOM CPEIbl, SJIEKTPOXUMUYECKUE METO/IbI 3AILUTHI.

Koumponvnas paboma 5 no meme « OkuciumenbHo-60CCMAHOBUMENbHbIE NPOYECCH»

Tema 7. Hemertasinl (34 1)

Booopoo. JIBoricTBEHHOE TIOJIOKEHUE BOIOPO/Ia B IEPUOTUUCCKON CUCTEME

xumuueckux anemeHtoB: B |A- u VIIA-rpynnmax. M3otomsl Bomopoma. Haxoxnenuwe Bomopoaa B
IpUPO/E, CTPOEHUE MOJEKYJbl, (U3MUecKrue CcBOWCTBA. XHUMHYECKHE CBOWCTBAa BOAOPOJA:
BOCCTAHOBUTENIbHBIE (B3aUMOJIEHCTBUE C 0oJiee 3JIEKTPOOTPULIATEIbHBIMU HEMETalIaMU M OKCHJAaMU
METaJIJIOB, TUAPUPOBAHUE OPraHUYECKUX BEILIECTB) M OKHUCcIuTeNbHbIE (¢ MeTtauiamu [A- u [IA-rpynm).
[Tonydyenue Bogopoja: B labopaTopuul (B3aMOAEUCTBUE KUCIOT C METAJJIaMH) U B MPOMBIIIJICHHOCTH
(xonBepcus). [IpumeHenue Bogopoa.

T'anozenvi. dnementsl VIIA-rpynnel — rajoreHsl: CTpO€HUE aTOMOB M MOJIEKYJI, TAJIOTEHbl — MPOCTHIE
BELIECTBA, CPABHUTENIbHAS XapaKTEPUCTUKA COEAUHEHMM TrajoreHoB. [‘ajloreHsl B IpHUpoOJE.
3aKOHOMEPHOCTH M3MEHEHUsI (PU3MUEeCKUX M XUMHuYecKux cBoicTB B VIIA-rpynme: B3ammojeicTBue
raJIoreHOB C MeETalylaMd M HEMeTallJlaMH, CO  CJIOXHBIMH HEOPTraHWUYECKHMMHU U OpPTraHUYECKUMU
BeuecTBami. [losydueHne U npuMeHeHue rajJoreHoB.

l'anoceno6ooopoowr. CtpoeHue u (PU3NYECKHUE CBONCTBA TaOT€HOBOJOPOAOB. XMMHUYECKHE CBOMCTBA
raJIOT€HOBOJIOPOIHBIX KHUCIIOT: KACIOTHBIE CBOMCTBA, BOCCTAHOBUTENBHBIE CBONCTBA, B3AaUMOAECUCTBHE C
opranuueckuMu BeniectBamu. IlosydyeHne ramoreHoBonoponoB. 'anorenunasl. KauecTBeHHBIE peakiun
Ha TaJIOT€HU/1-NOHBI.

Kucnopoonvie coeounenus xnopa. Oxcunsl xjaopa. Kucimopoacoaepkamue kuciotsl xjopa. Comu
KHCIIOPOJICOAEPKAIMX KHUCIOT Xjopa. IlomydyeHne W NOpUMEHEHHME Ba)KHEWIIUX KHUCIOPOJIHBIX
COEAMHEHMH XJIOpa.

Kucnopoo. OO6mas xapakrtepuctuka snemMeHToB VIA-rpynmel. Kucnmopona: Haxokaenwe B TpHPOJE,
noy4yeHue (1abopaTopHbie M TPOMBIIIUICHHBIE CTIOCO0BI), (U3UYECKUE CBOMCTBA. XUMHUYECKHE CBOWCTBA
KHCIIOpO/1a: OKHCIIUTENbHbBIE (B3aUMOACHCTBHE C OPraHUYECKMMH W HEOPraHMYECKHMMH BELIECTBAMH) U
BOCCTAHOBUTEJIbHBIE (B3auMOeHcTBUE ¢ pTOopoM). ObIacT NpUMEHEHHs KUCIOPOa.

O30n: HaxodxcOoeHue 68 npupooe, gusuyeckue u XumuyecKue ceolcmed.

Ilonyyenne u npumeHeHne o3oHa. Ponb 030Ha B xuBoM npupozae. CTpoeHHE MOJEKYJbl MEPOKCHIA
BOJIOPO/1a, €ro (U3NYECKUEe U XUMHUECKUE CBOICTBA

(oKHMCIUTENbHBIE U BOCCTaHOBUTEIbHBIE). [loyueHne u npuMeHeHue nepoKcuaa BOAOPOIa.

Cepa. Haxoxnenue cepsl B mpupoje. BaneHTHbIE BO3MOXXHOCTH aTOMOB C Pbl. AJUTOTPOIHS CEPHI.
dusnyeckre CBOMCTBA POMOMYECKOW cephl. XMMHUUYECKHE CBOWMCTBA CEPHI: OKUCIUTEIBHBIC (PEAKIUU C
MeTaJljlaMH, BOJOPOJOM U MEHee 3JIEKTPOOTPUIATEIIbHBIMU HEMETalslaMH) U BOCCTaHOBUTEJIbHbBIE
(peakuuy € KHUCIOPOAOM, KHCIOTaMU-OKUCIHUTEISIMHU), pEaKUUUd JUCHPONOPLUOHUPOBAHUS (CO
menovyamn). [lomyuenue cepsl u 00s1acTH €€ MpUMEHEHUS!.



Ceposooopoo. CTpoeHHE MOJEKYIbl, CBOWCTBA, (U3MOJIOTMYECKOE BO3JCHCTBUE CEPOBOAOPOAA.
CepoBoJIOpOJI KaK BOCCTAaHOBUTENb, €ro moiydyeHue u rnpumeHeHue. CynbQuabl U UX XUMHUYECKUE
cBoiicTBa. Pacnio3HaBanue cynb(Qua-noHOB.

Ceprucmuoiii 2a3. du3nyeckue CBOMCTBA, MOJyYEHHWE U IPHUMEHEHUE CEPHUCTOrO ra3a. XUMHUYECKUE
cBoiictBa okcuaa cepwi(IV): BoccTaHOBUTENBbHBIE (pEaKIMM C KHUCIOPOJAOM, OpOMHOM BOIOM,
MepMaHraHaTOM Kajiwus, cepoBopopoaoM). BzaumoneiictBue co menoyamu. CepHHUCTass KUCIOTa U €€
conu. CepHbiii anruapuj. Pusnueckue CBONCTBA, NOJYYEHHE M MPUMEHEHHUE CEPHOrO AaHTUIPHUAA.
Xumuyeckue coiictBa okcuaa cepbl(VI) kak OKHCIUTENS] U TUMUYHOTO KUCIOTHOro okcuna. CepHas
Kucioma: cmpoeHue u ¢pusuyeckue ceoticmea. XUMHUECKHE CBOWCTBA KOHIICHTPUPOBAHHOW U
pa30aBIeHHON cep HOW KHUCIOTH (OKHCIHUTEIbHbIE W OOMeHHBIE). [lomyueHne cepHOW KHCIIOTHI B
npoMbIUIeHHOCTH. O0nacTi mpuMeHeHus cepHoil kucnoTel. Cynbdarel, B TOM 4YHCIE KYIOPOCHI.
I'uapocynbdarel. Ou3MuecKue W  XUMHYECKHE CBOMCTBAa COJie CepHO KucioThl. Pacmo3naBanue
Cynb(haT-aHHOHOB.

Aszom. O61as xapaKTepUCTHKA JIEMEHTOB VA-TpyIiibl. A30T: HaX0X/I€HHE B IPUPOJIE, CTPOCHHE aTOMa,
¢dbusnueckue cBoiicTBa. OKUCIMTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOHCTBa a3oTa. [lomydenue u
npuMeHeHue a3ota. CTpoeHue MOJNEKylbl amMMmuaka, ero ¢usuueckue cBoiicTBa. OOpa3zoBaHUE
MEXMOJIEKYJIIPHOM BOJAOPOJHOM CBSI3U. XUMHUYECKHE CBOWCTBA AaMMHAKa KaK BOCCTAHOBUTEJS.
OcHOBHBIE CBOMCTBA aMMHaKa Kak JIOHOPA 3JIeKTpoHOB. KommiekcooOpa3oBaHue ¢ yyacTHEM aMMHaKa.
B3aumoseiicTBue aMmMHaka ¢ OpraHMu4eCKUMHU BELIECTBAMU

u yriekuciabiM razoMm. llonyuenue u npumeHeHue ammuaka. Coild aMMOHHS: CTPOECHHUE MOJIEKYII,
dbusnyeckne W XUMHYECKHE CcBoMcTBa, npumeHeHue. ConeobOpasyromme (N203, NO2, N20S5) wu
HeconeoOpazyromue (N20, NO) okcuasl a3ota, UX CTpoeHHE, (pU3NYECKHEe U XMMHUYECKHUE CBOMCTBA.
A30THCTas KUCIIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBUTEbHAS JBOMCTBEHHOCTh. COJM a30TUCTOM KUCIOTHI
— HUTpUTHL. CTpoeHUEe MOJEKYJIbl U (PU3NYECKHE CBOMCTBA a30THOM KHMCIOTHI. XMMHUYECKHE CBOHCTBA
KOHIIEHTPUPOBAHHOW M pa30aBICHHON a30THOM KHUCIOTHI B PEAKIMAX C HPOCTHIMH (MeTaslaMH U
HEMeTaJlJIaMH) U CJIO)KHBIMH (OPraHMYECKMMHU W HEOPraHMYeCKMMH) BeulecTBamu. [IpombllieHHOE U
n1abopaTopHOE MOJyuYeHUE a30THOM KHUCIOTHI, €€ mpuMeHeHue. Hurtparsl (B TOM 4HUCIIE CETUTPBI), UX
¢u3nueckre U XuMu4eckre cBoicTBa. Tepmuueckoe pas3nokeHne HUTpaToB. [[puMeHeHe HUTpaToB.
@ocghop. Ctpoenue aroma, awtoTpornus Qocdopa. duznyueckre CBOWCTBA M B3aHUMHBIE TEPEXOJbI
aJUIOTPONHBIX Moaudukanuit Gocdopa. Xumuyeckre cBoicTBa (ocdopa: OKHCIUTEIbHbIE (peaKuu ¢
METaJulaMH), BOCCTAHOBHTEJbHbIE (peakiuu ¢ Oojee 3JIEKTPOOTPULIATEIbHBIMU HEMeTalJaMH,
KHCIIOTAaMU OKHCIUTENSIMH, OepToNeTOBOM conbio). JucnponopunonupoBanue (ocdopa (peakuuu co
menoyamu). Haxoxxnenue B npupojie u noinydenue ¢pocdopa. Ctpoenue u cpoiictBa pocuna. Oxcuibl
dochopa(Ill) u (V). DocopHbie KUCIOTHL, UX (HU3MUECKHEe M XHUMHUYECKHEe cBOicTBa. [lomydeHue u
npuMenenue pocpopHoit (oprodochopHoit) kucioTsl. E€ conu 1 ux npuMeHeHue.

Venepoo. Yrnepon — snemeHT [VA-rpynmnel. AnnoTponHble MOAU(PUKAIIMHN YTIEPOaa, UX MOTyYEHUE U
cBoiictBa. CpaBHEHHE CBOWCTB anMaza © rpadura. XUMHYECKHE CBOWCTBA  yrJepoja:
BOCCTAaHOBHUTEJIbHBIE (PEAKIUU C rajoreHaMH, KUCIOPOJOM, Cepoil, a30ToM, Boaou, okcuaoMm meau(ll),
KHUCIOTAMU-OKUCITUTESIMI) M OKUCIMUTENbHbIE (peakuMd ¢ MeTallaMH, BOJOPOJOM M MEHee
AJIEKTPOOTPHUILIATENIbHBIMA  HeMeTayutaMu).  Yriepon B npupoge. Oxcun yriepoaa(ll): crpoenue
MOJIEKYJIBI, CBOICTBA, MonyueHne u npumeHenue. Okeua yriepoaa(IV): crpoeHne MoeKybl, CBOWCTBA,
MOJIyYeHHE U IPUMEHEHHE. YToNbHas KUCIOTa U €€ coJiu: KapOOHAThl U THAPOKAPOOHATHI.

Kpemnuu. Haxoxnenue B npupoje, NOJyYEeHUE W NMpUMEHEHHE KpeMHus. Dusznueckne U XMMHYECKHE
CBOMCTBA KPUCTAJIMYECKOTO KPEMHUS: BOCCTAHOBHUTENIbHbIE (PEaKIHH C TajJoreHaMH, KHCIOpPOJIIOM,
pacTBOpaMH IIEJIOYEH, TIABUKOBON KHCIOTOW) W OKHCIUTEIbHBIE (peakmuu ¢ meTtaiamu). CBOMCTBa
okcuna kpemuus(1V). Kpemuuesas kucnora u e€ conu. CuimkaTHas TPOMBIIICHHOCTb.

Tema 8. Metanisl (28 4)

Ll]enounvie memannwi. [lonoxeHNE METOYHBIX METAJJIOB B IEPUOJNYECKON



cucteme annemeHToB J[. M. Menneneea. CTpoeHHe aTOMOB HIEIOYHBIX METAIIOB, 3aKOHOMEPHOCTH
M3MEHEHUS MX (PU3NYECKUX M XMMHUYECKUX CBOMCTB B 3aBUCHMOCTH OT aTOMHOTO HOMepa (M3MEHEHUE
IUIOTHOCTH, TEMIIEPATyp TUIABJICHUS W KUIICHHSI, B3aUMOJICHCTBUE C BOJIOW). EnuHUYHBIe, 0COOCHHBIE U
o0ImIre CBOMCTBA MIETOYHBIX METAJUIOB B PEAKIUSAX C KHCIOPOJOM M JPYTUMHU HEMETAJIaMH, KHUIKUM
aMMHAaKOM, OpPraHMYECKMMHM M HEOPraHWYeCKHMMM KucioTaMu. HaxokneHuwe NIeIOYHBbIX METAJJIOB B
MpUpoJe, UX MOJydYeHHe M npumeHeHue. llosydeHume M CBOMCTBA OKCHJIOB IIEJIOYHBIX METAJUIOB.
[{€noun, ux croiicTBa U npruMeHeHue. ColM EI0YHbIX METAJUIOB, UX IIPEICTAaBUTENIN U 3HAUCHHE.
Memannwi Ib-epynnuvi: menp u cepedpo. CTpoeHrne aTOMOB Mead U cepedpa. Pu3nuecknue U XMMHUIECKUE
CBOMCTBa METAJJIOB, UX MOJTy4YeHHE U mpuMeHenue. Haxoxaenue menu u cepedpa B mpupoae. CBoiicTBa
U TpuMeHeHue BakHedmmx coenuHenwit: okcuaoB meau(l) u (II), okcuma cepebpa(l), coneit memu(1l)
(xnopux u cynbdart), coneir cepedpa(l) (propua, HuTpar, xpomar, amerat).bepwimii, Marawii u
LIEJTOYHO3eMEIbHBIE MeTasuIbl. [lon0keHne B nepuoandeckon cucreme anementoB J[. Y. Menneneesa.
Cmpoenue amomos memannoe IIA-epynnei. Haxoxnenue B TpHUpPOAE, MONydeHUE, (PU3MUECKHE WU
XUMUYECKHUE CBOMICTBA, NMPUMEHEHHE IIEIOYHO3EMEIbHBIX METAJUIOB U MX BAXHEHIIMX COEIWHEHUUN
(oKCcHIIOB, TUJIPOKCUJIOB U colieil). BpeMeHHas v mocTostHHAs! )KECTKOCTh BOJBI, CIIOCOOBI €€ yCTpaHeHUS.
HNonuteillunk. Ilonoxenune B mepuoamyeckoir cucteme snementoB J[. WM. MenaeneeBa. CtpoeHue
aToMa, (pM3MYECcCKre U XMMHUYECKUE CBOICTBa IMHKA. HaxoxaeHune B mpupojie, moaydeHue u IpuMeHeHue
uuHka. OKCUl, TUIPOKCHU M COJIU ITUHKA: UX CBOMCTBA U IPUMEHEHUE.

Anmomunui. Tlonoxxenue B nepuogudeckoit cucreme snementoB J[. M. MenneneeBa. CtpoeHue atoma,
(du3HUYeCKue U XUMHUYECKHE CBOWCTBA alfOMUHUA. HaxoXaeHHE B TPHPOJIE, MONyUYCHUE U MPUMEHEHUE
amroMuHust. OKCHJI, TUIPOKCHUI U COJIM ATFOMUHHUS, B KOTOPBIX aTIOMHUHUN HaXOAUTCS B BUJAE KaTUOHA, U
antoMuHatel. CBOICTBA M NPUMEHEHUE HEOPraHWYECKMX COCIUMHEHUN anoMuHusa. OpraHudeckue
COEIMHEHUS AIIFOMUHUS.

Xpom. llonoxenue B mepuonnueckoil cucreme snemeHToB J[. M. Mengeneea. CtpoeHue aTtoma,
¢bu3nueckre U XMMHUYecKue cBolcTBa Xpoma. HaxoxkaeHue B mpupoe, molyuyeHue U MpuMeHeHHe Xpoma.
CBoiicTBa, TOJIy4YCHHE U TPUMEHEHHUE BAXKHEHIIMX COETUHEHUS XpOMa: OKCHUIOB U THUIPOKCHIOB,
JTUXPOMATOB W XPOMATOB IIEIOYHBIX METAJIJIOB. 3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U
THAPOKCHJIOB XpOMa OT CTENEHU €r0 OKHUCJICHHS. XpOoMaThl U JUXPOMAThl, UX B3aUMHBIE MEPEXOJIbI U
OKHCIIUTEJIbHBIE CBOMCTBA.

Mapzaney. 1lonoxenue B nepuoguueckoi cucreme snemenTos J[. WM. Mengeneesa. CtpoeHne atoma,
¢dbusznyuecKkue U XUMUYECKHe CBOMCTBA Mapranna. HaxokIeHue B mpupoje, MojlydeHHue U MPUMEHEHHE
Maprasna. [lomyuyeHue, cCBOIICTBA M TNPUMEHEHHE BAXKHEWIIUX COEAUHEHUM MapraHua: OKCHUOB,
THIPOKCHUJIOB, COJIeH ¢ pa3inuyuHOM creneHbio okucieHus maprania. Comu mapranma(VII), 3aBucuMocTtsb
UX OKUCJIMTENIbHBIX CBOMCTB OT CpPe/bl PacTBOpA.

Kenezo. Ilonoxenue B mepuonnueckon cucreme smeMentoB J[. WM. MennaeneeBa. CTpoeHne aroma,
(dbu3uYecKne U XMMHUYECKHE CBOMCTBA Jkene3a. HaxokmeHue B mpupoje, MoydeHue (4yryH, CTaib) U
npuMeHeHue xenesa. [lonyuenue, cBoiicTBa u mpuMeHeHne BakHenmux coeauHenuit xenesa(ll) u (1II):
OKCHJIOB, TUJIPOKCHJIOB, cojiei. KoMIIeKCHbIE COeTMHEHNS JKele3a.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJJMETA «XUMMUS»

OcBoenne yueOHOro mpeaMera «XuUMHUS» Ha YIUIyOJNIEHHOM ypOBHE B paMKaxX CPEIHEro OOIIero
o0Opa3oBaHMs JODKHO OOECTeurBaTh JOCTIIKEHHE CIEAYIOIINUX JIMYHOCTHBIX, METAmpeAMETHBIX U
MPEeIMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI
B 11eHHOCTHO-OpUEeHTallMOHHOM cdepe:
- OCO3HAaHHUE CBOEH ATHUYECKOW MNPHUHAICKHOCTH, MATPUOTU3M, YYBCTBO TOPIAOCTH 32 POCCHICKYIO

XUMHUYECKYIO HAyKY;



- opMHpOBaHKE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s13bIKy Poccuiickoii deneparmu,
ABIISIOIIEMYCSI OCHOBOW  POCCHHCKOM HWAGHTUYHOCTH M TJABHBIM  (PAKTOPOM  HAIMOHAIBHOTO
CaMOOIIPEIEIICHHUS;

- YCBOCHHME OOIEYETOBEYECKUX LEHHOCTEH, TOJEPAHTHOTO TIOBEACHUS B MOJUKYJIBTYPHOM MHUDE;
TOTOBHOCTb U CIIOCOOHOCTh BECTH IHAJIOT C JIPYI'MMH JIIOJIbMH, JOCTHraThb B HEM B3aUMOIIOHUMAaHMS,
HaXOJUTh OOIHME eI U COTPYIHUYATH JUISl UX JOCTHIKEHUS;

B tpynoBoii chepe:

- (opMHUpOBaHHME YBa)XEHUS K TPYIy, TPYIOBBIM JOCTHXEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOILEHHE K PasHbIM BUJAM TPYJIOBOH JESITEIbHOCTH; TOTOBHOCTh K OCO3HAHHOMY BBIOOPY

JanpHeIme o0pa3oBaTeIbHONM TPACKTOPHUH B BBICIIEH INIKOJE, B KOTOPOW XHMHS SBISETCA
npoUIMPYIOLIeH AUCIUTUINHON;
B no3naBarenbHOM (KOTHUTHBHOM, HHTEIUIEKTYalIbHOM) chepe:

- yYMEHHUE YIpaB/IsAThb CBOEH IO3HABATEIbHOM JI€ATENbHOCTBIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHUIO W C€aMOOOpa30BaHHMIO HA MPOTSHKCHUM BCEHW JKHU3HHU, CO3HATEIBHOE OTHOIICHHE K
HEMpPEephIBHOMY 00pa30oBaHUIO KaK YCJIOBUIO YCIEIIHOW mnpodecCHOHaIbHOW | OOIIEeCTBEHHOMN
NEeATEIbHOCTH, (DOPMUPOBAHME HABBIKOB SKCIECPHUMEHTAIBHOW W MCCIICOBATEIBCKON JESITEIIBHOCTH,
ydacTHe B IMyOJUYHOM MPEJICTABICHUH PE3yJIbTaTOB CAMOCTOSTENLHON MO3HABATEeNbHOMN NeATeIbHOCTH,
y‘-IaCTI/Ie B HpO(i)I/IJ'IBHBIX oJIMMITNagax pastquro ypOBH?I B COOTBECTCTBUHU C KCIACMbIMHU pe3yJ'II)TaTaMI/I
M aJICKBaTHOM CaMOOIICHKOM;

- BIQJICHWE JOCTOBEpPHOH wHH(pOpManmeil O TepeloBBIX JOCTHKEHHAX M OTKPBITHSIX MHUPOBOH M
OTE€UYECTBEHHON HaYKH B 00JIACTU XUMUU;

- (dopMupOBaHHE HKOJIOTMYECKON KyJIbTYypbl, OEPEKHOTO OTHOIICHUS K POIHOM 3emiie, MPHUPOAHBIM
6orarctBam Poccum u Mupa, GopmupoBaHHE YMEHHIl M HaBBIKOB Pa3yMHOTO MPUPOIONOIb30BAHMUS,
HETEPIHUMOE OTHOIIEHUE K ACUCTBUAM, TPUHOCSIIIUM BPE SKOJIOTHH;

- IPUOOPETEHUE OTBITA IKOJIOTO-HAMIPABICHHOM 1A TENbHOCTH;

B cdepe 3n0poBrecOepekeHu:

- NPUHATHE U pealu3alusl [EHHOCTEN 310pOBOT0 M 0€30MacHOro o0pasza KU3HU, HENPUSTHE BPEIHBIX
MpUBBIYEK (KypeHue, yoTpedieHue akorois 1 HApKOTHKOB);

- coOnrofieHre TpaBWJI TEXHUKHM OE€30MaCHOCTH B Ipolecce paboThl ¢ XUMUYECKHMMH BELIECTBaMH,
MaTepHajaMH B J1a00paTOpUU U Ha IPOU3BOJICTBE.

Ananrtaiys 00y4aronerocs K U3MEHSIOUMMCS YCIOBUSAM COIMAIbHON U IPUPOTHON CPEIbL:

*  OCBOCHHME OOYYaIOUIMMHUCS COLMAIBHOTO OIBITa, HOPM M MPaBWJI OOILIECTBEHHOI'O MOBEJIEHHS B
rpymnmnax ¥ cooOliecTBax Npy BBHIOJHEHUHM XUMHUUECKUX 337124, IPOEKTOB U MCCIIeI0BaHUN, OTKPBITOCTD

OIBITY Y 3HAHUSAM JIPYTUX;
*  OCO3HaHHe HEOOXOAMMOCTH B (POPMHUPOBAHUHU HOBBIX XUMUYECKUX 3HAHUH, yMeHUE HOpPMYIUPOBATh
UJeH, TOHATHS, TUIIOTE3bl O XUMHUYECKUX OOBEKTaX U SABIIEHUSAX, OCO3HaHHE JeduunTa cOOCTBEHHBIX
XUMUYECKHUX 3HAHWM, INTAHUPOBAHUE CBOETO PA3BUTHS;

* yMEHHE ONepUpoBaTh OCHOBHBIMHU TNOHATHUAMH, TEPMUHAMH U TpEACTAaBIECHUSIMU B 00JIacTu
KOHILIETIIIVY YCTOMYMBOIO pPa3BUTHUS,

*  yYMEHHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U MPUPOJIBI, OOIECTBA U SYKOHOMHKH; OLIEHHUBAHUE
CBOMX JACUCTBUU C YYETOM BIMSHMS Ha OKPYXKAIOLIYIO Cpeny, NOCTHXKEHUS LEJIed U IIPEOJOJICHUS
BBI30BOB M BO3MOKHBIX ITI00AJbHBIX MOCIEICTBHIA;

*  OCO3HaHUE CTPECCOBOM CHUTyallMM, OLICHWBAHUE IPOUCXOMAIIMX HM3MEHEHWHW M MX IOCIEACTBUM;
OLICHUBAaHUE CUTYyallMU CTPeCca, KOPPEKTUPOBAHUE IPUHUMAEMBIX PEIICHUI U 1EHCTBUI;

*  YB@OXHUTEIBHOC OTHOLIECHHUE K TOYKE 3PEHHS APYTOr0 YeJNIOBEKd, €r0 MHEHUIO, MUPOBO33PECHHUIO.

METAINIPEJMETHBIE PE3YJIBTATBI



- IlpumeHeHHEe OCHOBHBIX METO/JOB MO3HAHUS (CHUCTEMHO-MH()OPMAIMOHHBIA aHalu3, HaOIIoIeHUe,
U3MEpPEHUE, NPOBEICHUE HKCIEPUMEHTA, MOJACIMPOBAHUE, MCCIEN0BATENIbCKAs JEATEIBbHOCT) MM
H3YyYECHUS OKPYKAIOIIEH 1EMCTBUTENBHOCTH;

- HUCHOJB30BAHHWE OCHOBHBIX MHTEIUICKTYAIbHBIX ONEpaiuii: (GopMyTupoBaHHs THIOTE3, aHAIU3a H
CHUHTE3a, CpaBHEHHS W CHCTEMaTH3alllud, OO0OOIIEHHS W  KOHKPETH3allMH, BBISBICHUE NPUYHMHHO-
CJIE/ICTBEHHBIX CBA3€H, B TOM YHCJIE IOMCK aHAJIOTOB;

- IO3HaHUE 00BEKTOB OKPY>KAIOIIET0 MUPa OT OOIIEro Yepe3 0COOCHHOE K eIMHUYHOMY;

- FTEHEepUPOBAHUE UCH U ONpeiesieHUue CPECTB, HEOOXOIMMBIX AJI UX peallh3allli;

- ompejeNieHUe Lenel W 3ajad JeATeIbHOCTH, BEIOOP CPEICTB peaiu3aluy 1eJId U MPUMEHEHUs WX Ha
IIPaKTHUKE;

- HUCHOJB30BAHME PA3TMYHBIX HCTOYHHUKOB IS TOJyYEHHUS XUMHYECKOW HH(POpPMaluHu, MOHUMaHHE
3aBHCUMOCTH CO/IepKaHus U (POpMBI IPECTaBICHUs MHPOPMALIUH OT LIeJiel KOMMYHUKAIH U aJipecaTa;
- YMEHuE NIpPOAYKTHBHO OOLIaTbCSl M B3aUMOJEHCTBOBATb B IIPOLIECCE COBMECTHOM J€ATEIbHOCTH,
YUUTHIBATh MO3ULIMU APYTUX YYACTHUKOB JEATEIBHOCTH, 3 ()EKTUBHO pa3peniaTb KOHPIUKTHI;

- TOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-TIO3HABATEILHON AEsITeNbHOCTH,
BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX WH(GOPMAIMU, KPUTUIECKU OI[CHUBATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYYaeMYI0 U3 Pa3IUYHbIX HCTOYHUKOB;

- YMEHHE HCIIOJIb30BaTh CPEICTBAa MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (namee —
UKT) nna perieHus KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3AallMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PECypcocOepexeHus, NpPaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BIIQZICHHE S3BIKOBBIMHU CpEICTBaMH (BKJIIOYAs SI3bIK XUMHUH) — yMEHHE SICHO, JIOTHYHO M TOYHO
M3JIaraTh CBOIO TOYKY 3PEHMs, MCIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CpPEJACTBA, B TOM YHUCIE U
CHMBOJIbHBIE (XUMUYECKUE 3HAKHU, (OPMYJIbI U YpaBHEHUS).

MNPEAMETHBIE PE3YJBbTATHBI
BoinyckHUK Ha yayOIeHHOM YPOBHE HAyUHTCA:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHH B (POPMUPOBAHUU COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA U B
MPAKTUYECKOM JIEITEIbHOCTH 4YEeJIOBEKa, B3aUMOCBS3b MEXKIYy XHUMHEH W JIPYTMUMU €CTECTBEHHBIMH
HayKaMH;

— WUIIOCTPUPOBATh HA MNPHUMEPAX CTAHOBJIEHHE M SBOJIOLMIO OPraHUYECKONM XMMHMHM KaK HAayKH Ha
Pa3IMYHBIX UCTOPUUECKHUX ATalax €€ pa3BUTHUS;

— YCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSA3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKUM HW3MEHEHHUEM CBOMCTB XMMMUYECKUX A3JIE€MEHTOB U MX COCIUHEHUNW B COOTBETCTBHH C
MTOJIOKEHNEM XUMUYECKHX DJIEMEHTOB B IEPUOJUYECKON CUCTEME;

— YCTaHaBIWBATh IPUYMHHO-CJIEJCTBEHHBIE CBA3M MEKIy CBOMCTBAMM BEIECTBA, €r0 COCTABOM H
CTPOEHHEM;

— OPUMEHSThH NpaBUia MEXIYHAPOJIHOW CUCTEMATUYECKON HOMEHKIIATYPhl KaK CPEACTBA Pa3IMUCHUS 1
UICHTU(HUKAIIUHI BEIIECTB M0 UX COCTaBYy U CTPOSHUIO;

— COCTaBJISITh MOJIEKYIISIPHBIC U CTPYKTYpPHBIE (POPMYITBI HEOPTAHUYECKUX U OPTaHUYECKHUX BEIIECTB KaK
HOcHTeNell MH(GOPMAIlUU O CTPOCHHUH BEIIECTBA, €0 CBOMCTBAX M MPUHAJUICKHOCTU K ONpeAenEHHOMY
KJIaCCy COCIMHEHMIA;

— OOBSACHATH TPHUPOAY M CIOCOOBI 00pa30BaHUS XWMHUYECKOW CBSI3M: KOBAJEHTHOHM (TOJSPHOM,
HETIOJISIPHON ), HOHHOM, METANTUYECKOM, BOJIOPOTHON C HETBI0 OMPENeTICHUs XUMHUYECKON aKTUBHOCTH
BEILIECTB;

— XapakTepu3oBaTh (PU3HUECKHUE CBOICTBA HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB, YCTAHABJIUBATDH
3aBUCHUMOCTH (PU3UYECKUX CBOMCTB OT THIA KPUCTATUINYECKOUN PEIICTKH,



— XapaKTCpU30BaATb 3aKOHOMCPHOCTHU U3MCHCHHUA XUMNYCCKUX CBOMCTB MMPOCTBIX BCIICCTB, BOOAOPOIHBIX
COG,Z[HHGHHﬁ, BBICHIUX OKCUIAOB U THAPOKCUIOB,

— IPUBOAUTH IIPUMEPHI XMMUYECKUX PEAKLMM, PACKPHIBAIOIIMX XapaKTEPHbIE XMMHUYECKUE CBOMCTBA
HCOPraHNMYCCKUX W OPraHUYCCKHUX BCHICCTB C MLCJIbBHO HX I/I,ZLGHTI/I(bI/IKaI_[I/II/I 1 oObsicHeHUs o00iacTu
IIPUMEHEHMS;

— OIpeneNsITh MEXaHU3M peaklUH B 3aBHUCUMOCTH OT YCJIOBMM €€ NpOBEJEHHMsS U NPOTHO3UPOBATh
[IPOTEKaHUE XUMUYECKOH peakIi Ha OCHOBE TUIAa XUMUYECKOH CBS3M U aKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTbh PEAKIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCIMHEHHH OT B3aMMHOI'O
BJIMSIHUSA @TOMOB B MOJIEKYJIaX C LIE€JIbI0 IPOTHO3UPOBAHUS POJYKTOB pPeaKIH;

— YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECKON pCaknuu U CMCUICHUA XUMHUYCCKOI'O paBHOBCCHUA
OT pa3WYHBIX (DAKTOPOB C IENBIO OMPEICICHHUS ONTUMAIBHBIX YCIOBUU MPOTEKAHHUS XHUMHUYECKUX
IIPOLIECCOB;

— YCTaHaBJIMBaTb I'CHCTHUYCCKYIO CBA3b MCXKAY KJIaCCaMMW HCOPTaHWMYCCKUX U OPraHUYCCKHUX BCHICCTB
i 00OCHOBaHMSA NPUHUUIMAIBHON BO3MOXKHOCTU IIOJYYEHHMS HEOPraHMYECKUX W OPraHUYeCcKUuX
COeZIMHEHUI! 3aJJaHHOT0 COCTAaBa U CTPOEHUS;

— mnoAdupaTh peareHThl W YCIOBHS pPEaKLUUH, ONpeAeisATh MNPOIYKThl PEAKIMH, I03BOJISIOLIMX
peanu3oBaTh Ja00paTOPHbIE M MPOMBILIUIEHHBIE CIOCOOBI MOJyYEHHs] Ba)KHEHIIMX HEOPraHWYECKUX U
OpPraHn4C€CKuX BCHICCTB,

— ONpPENENATh XapaKTep Cpellbl B pe3yJbTaTe I'MAPOJu3a HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB,
IMPUBOJUTH IMIPHUMEPLI TUAPOJIN3a BCUICCTB B HOBCGILHCBHOﬁ KHN3HU YC€IOBCKaA, OMOJIOTMYECKUX 0OMEHHBIX
IpoLeccax U IPOMBIIITIEHHOCTH;

— HIPUBOAUTH NMPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUI B MPUPOE, MPOU3BOJICTBEHHBIX
Ipoleccax U KU3HEESTeIbHOCTH OPraHU3MOB;

— 00OCHOBBIBAaTh TPAKTHUECKOE HCIOIb30BAHUE HEOPraHUYECKUX UM OpraHUYeCKUX BEIIEeCTB B
IPOMBIIIJICHHOCTH U OBITY;

— BBINOJTHATE XUMHUYECKHH SKCIICPUMCHT 110 PACHIO3HABAHUIO W TMOJTYYCHHIO HCOPTraHWMYCCKUX H
OpPraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB B COOTBETCTBUU C IIPABUJIAMU U MpuéMaMu 0€30MacHOil paboThl
C XUMHUYECKUMHU BEIIECTBaMU U JIaOOpaTOPHBIM 000pyA0BaHUEM;

— HAa OCHOBE XMMHUYECKHUX (POPMYJ U ypaBHEHUHN peakluil MPOBOAUTH PacUET: MOJEKYISIPHOU (POpMYJIbI
OpPraHUYECKOT0 BEUIECTBA MO €ro INIOTHOCTH M MAacCOBBIM JOJSAM 3JIEMEHTOB, BXOZSAIIUX B €0 COCTaB,
WIA TO MPOAYKTaM CropaHHs; MaccOBOM J0IM (Macchl) XMMHMYECKOI'O COEAMHEHUS B CMECH; MAacChl
(06béma, KoMYecTBa BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEILIECTB

JaHO B U30BITKE (MMEET MPUMECH ); MaCCOBOM MM 0OBEMHOM 10JIM BBIXO/A

MPOAYKTA PeaKkK OT TEOPETUUECKH BO3ZMOXKHOT0; TEIIOBOTO 3 (peKTa peakuy; 00bEMHBIX OTHOILIECHHH
ra3oB NpU XUMHUYECKHX peaKIusiX; mMacchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH, €CIu
OJIHO U3 BEIIECTB JIaHO

B BHJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM J10J1€M paCTBOPEHHOTO BEIIECTBA;

— HUCIIOJIb30BATh MCTOABI HAYYHOT'O ITO3HAHUA: aHaJIu3, CUHTE3, MOACIIMPOBAHUC XUMHUYCCKUX ITPOLECCOB
U SBICHUHA TIpU peIIeHUN Y4eOHO-MCCIIEAOBATENbCKUX 3a/Jad 0 H3YYEHHUIO CBOMCTB, CHOCOOOB
IIOJIy4Y€HHUS U PACIIO3HABAHUS

OpPraHUYECKUX BEILECTB;

— NPUMEHSATH MpaBuiia 0€301MacHOr0 0OPALIEHHUS C €IKUMH, TOPIOUUMH U

TOKCHUYHBIMH BCUICCTBAMU, CPECACTBAMUA OBITOBOM XHUMUH,

— OCYIIECTBJIATh MOMCK XUMHUYECKOW MH(pOpMalMy MO Ha3BaHUSAM, HJIEHTU(UKATOPAM, CTPYKTYpPHBIM
(dhopmynaM BelecTs;

— KPUTUYECKH OLEHMBATh U HMHTEPIPETUPOBATh XMMUYECKYI0 MH(OpMAIMIO B CPEICTBAX MacCOBOM
uHpopmanuu, pecypcax HWHTepHeTa, Hay4HO-TIOMYJISPHBIX CTaThsIX C TOYKH 3PEHUS ECTECTBEHHO-
Hay4YHOU KOPPEKTHOCTH B LIEJISX



BBISIBIICHUS OIIMOOYHBIX CYX/IeHUIN U (HOpMUPOBAHUS COOCTBEHHOM MO3UIINH;

— yCTaHaBJIMBATh B3aUMOCBS3HU MEXTY (PaKTaMH U TeOpHUEeH, MPUUNHON U

CIICZICTBUEM TIPU aHAJIM3€ MPOOJIEMHBIX CUTyaluidi U 0OOCHOBAaHMM NMPHUHUMAEMBIX PEIICHUIl Ha OCHOBE
XUMHUYCCKHUX 3HAHMI;

— MPEICTABIATH IyTH PELICHUS ITI00AJIbHBIX MPOOIIEM, CTOSIIUX IIepe

YeJIOBEYECTBOM, M IEPCIEKTUBHBIE HANPABICHHUS Pa3BUTHS XUMHUYECKUMX TEXHOJIOTMH, B TOM 4YHCIE
TEXHOJIOTUH CO3/IaHMsI COBPEMEHHBIX MAaTEpUaOB C Pa3IMYHBIMU CBOMCTBAMHU, 3HATh BO30OHOBIISIEMbIE
MCTOYHUKHU CBIPbsI U CLIOCOOBI

YTUIIU3ALMH IPOMBILIIICHHBIX U OBITOBBIX OTXOJIOB.

BbINYyCKHUK TOTYYHUT BO3MOKHOCTD HAYYUTHCS:

— ¢opMyTupOBaTh 1ENIb UCCIICIOBAHMS, BBIIBUTATH U DKCIIEPUMEHTAIBHO

MPOBEPSITh THUNOTE3bl O XUMHUYECKHUX CBOMCTBAaX BEIECTB HAa OCHOBE HMX COCTaBa U CTPOCHUS, O
CIIOCOOHOCTH BEIIECTB BCTYIaTh B XHUMHYCCKHE PEAKIMH, O XapaKTepe W MPOAYKTAX XHUMHUYECKUX
peaKIuii;

— CaMOCTOSTENIbHO IJIAHUPOBATh M IMPOBOJUTh XUMHUUYECKHE SKCIEPUMEHTHI C COOJIIOICHUEM IPaBHII
6e301acHOil paboTHI ¢ BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYIOBAHHUEM;

— UHTEPIPETUPOBATH JAHHBIE O COCTABE M CTPOCHUH BEIIECTB, MOJYyYEHHBIE C TTOMOIIBIO COBPEMEHHBIX
(U3HKO-XMMHYECKHX METOJIOB;

— ONHUCHIBATh COCTOSIHHUE OJJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHMUYECKHUX
MIPEACTABJICHUI O CTPOCHHUH aToMa ISl O0BSICHEHUS PE3YIbTAaTOB CIEKTPAIBHOTO aHAJIN3a BEIIECTB;

— XapaKTepU30BaTh POJIb A30TOCOIEPHKAIIUX T€TEPOIIMKINYCCKUX COSTUHEHUN U HYKJIIEMHOBBIX KHCIIOT
KaK BaXKHEHUIINX OMOIOTMYECKH aKTUBHBIX BEIECTB;

— IPOTHO3UPOBATH BO3MOXKHOCTh NMPOTEKAHUS OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, JICHKAIIHX
B OCHOBE IPUPOJHBIX U IPOU3BOACTBEHHBIX MTPOLIECCOB.



