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COJEPKXAHUE OBYUYEHUA

OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeaneCKne OCHOBbBI XUMHNH

XuMudeckuit smeMeHT. ATom. SIapo aroma, M30TOIBL DJIEKTPOHHAS 000JI0YKa. DHEPreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHbIC opOuTanu, s-, p-, d-
aseMeHTbl. OCOOCHHOCTH pacipeiesieH s SJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX JIEMEHTOB MEPBbIX YETHIPEX MEPHOAO0B. DIEKTPOHHAs KOH(UTYpalLUs aTOMOB.

ITepuonnueckuit 3akoH u Ilepuonuueckas cucrema xumudeckux anemeHToB Jl. M. MenaeneeBa. CBsi3b nepuoauueckoro 3akoHa u Ilepuonndeckoit cuctembl
xumuueckux snemeHToB JI. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U
00pa3zyeMbIX UMU NPOCTHIX U CIIOKHBIX BELIECTB 10 IPYIMIaM U IepHoAaM. 3HaueHUe MEePUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBSA3b. Buabl XUMHUECKOW CBA3M (KOBaJCHTHAs HEMOJSIpHAs M MOJSpHAs, MOHHAsA, MeTajiideckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHON XMMHUYECKOH CBsi3W (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBsa3b. BageHTHOCTB. DnekTpooTpunareabHOCTh. CTeneHb

okuciaeHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemectBa MOJICKYJIAPHOT'O 1 HEMOJICKYJIIPHOT'O CTPOCHMU . 3aKOH NOCTOSHCTBA COCTaBa BeliecTBa. THUmbl KpUCTAJNIMYCCKUX peI_HéTOK. 3aBHCHMOCTbH CBOMCTBA
BCIICCTB OT TUIIA KpI/ICTaHJIH‘leCKOﬁ peIHéTKI/I.

IlonsTue o JAUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJJIOMIHBIE pacCTBOPHI. MaccoBas 10115 BElIeCcTBa B pacTBOpC.

Knaccmbnxaunﬂ HCOPTraHUYCCKUX COEIMHEHUIA. HOMCHKHaTypa HCOPraHNYCCKUX BCIICCTB. I'eneTnyeckas cBs3b HCOPTraHNYCCKUX BCUICCTB, IPUHAJICIKAITUX
K pa3IM4YHbIM KJIaCCaM.

XuMuueckas pcaKus. Knaccnq)mcaum{ XUMHUYCCKUX pCaKI_[I/Iﬁ B HeOpraHHqCCKOﬁ u opraHqucxoﬁ XAMUH. 3aKOH COXpPAaHCHUSA MACChl BCHICCTB, 3aKOH
COXpPaHCHUA U NPEBPALICHUA SHECPIUU IIPU XUMHUYCCKUX PCaAKIIUAX.

CkopocTh peakluu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (pakTopoB. OOpaTHMble peakiuu. XUMUYeckoe paBHOBecue. DaKTOphl, BIHSIOINIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle llarense.

BHCKTpOHI/ITI/I‘-ICCKaH Jucconuanus. CunbHBIC U cl1a0bIe OJICKTPOJIUTHI. Cpez[a BOJHLIX paCTBOPOB BCHICCTB: KHCJIad, HeﬁTpaHLHaH, miejao4Hasd.
OKHCIIUTEIIFHO-BOCCTAHOBUTCIIbHEIC pEeaKkunu.

OKcIIepUMEHTAIbHbIE METOJbl M3YYECHUs BELIECTB M UX NpEeBpalleHui: AeMoHcTpauus tadmun «llepuoanueckas cucremMa XMMHYECKMX 3J1eMEHTOB /[l
N. Menneneesay, U3y4EeHUE MoZeIIen KPUCTAJUIMYECKUX pPElETOK, HabroAeHNe




U ONHUCaHHE JEMOHCTPALMOHHBIX U Ja00paTOPHBIX OMBITOB (pa3ioXkKeHHe MEepOoKCHIa BOAOPOAa B MPUCYTCTBUU KaTallu3aTopa, ONpPEIesIeHUe Cpeabl PacTBOPOB
BEIIECTB C IOMOIIBI0 YHUBEPCAIILHOTO HHANKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE MMPAKTUIECKON paboThl « BiusiHIE pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON peakinmy.

PacuéTHplc 3a1a4n.

PacuéTrl o YPaBHCHUAM XUMHUYCCKHUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHYCCKUEC paC‘IéTBI, paC‘{éTBI C UCITIOJIb30BAHUEM IIOHATHUSA «MaCCOBasi J0J1s1 BEIICCTBaA».
Heoprann'{eacaﬂ XUMMUA

Hewmeramnsr. [Tonoxenne HemeTamwioB B [lepuoamueckoit cucteme xumudeckux ieMeHToB 1. V1. MeHeneeBa 1 0cCOOCHHOCTH CTPOCHHS aTOMOB. DU3NYeCKue
CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIUIOB (Ha MpUMEpPEe KUCIopoa, cepsl, (hocdopa u yriiepoaa).

XHUMHAYECKHUE CBONCTBA BaAXKHEHIIMX HEMETAUIOB (TaJOreHOB, Cepbl, a3oTa, ¢ocdopa, yriepona W KPEeMHHS) U HUX COCIUHEHUH (OKCHJIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHHIA).

HpI/IMeHeHI/IC BaXXHEHIIMX HEMETAJIJIOB U UX COG,I[I/IHCHPlﬁ.

Mertamnel. [Tonoxxenune meranoB B [lepuoanueckoii cucteme xumudeckux snnemeHToB Jl. V. MenaeneeBa. OcOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UeK
aToMOB MeTajuioB. O6mue ¢puznueckre cBoiicTBa MetaioB. CIulaBbl METAJIOB. DJIEKTPOXUMHUYECKUH sl HANIPSHKEHUH METaIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAIHiA, KaJdbIMil, MAarHHUMA, ATFOMUHHM, IHHK, XPOM, Kelle30, MEJlb) U UX COSTUHEHHI.
O61ue ciocoObl moy4deHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.
OKCIIepUMEHTANILHBIC METO/Ibl M3YYCHHs BEIIECTB M WX MPEBPAIICHUI: M3y4eHHE KOJIeKIHU «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE

OKCIICPUMCHTAJIBHBIX 3aJay, Ha6J'IIO)IeHI/Ie 1 OIHMCAaHUEC JEMOHCTPALIMOHHBIX U Ha60paT0pHLIX OIIBITOB (BSaHMO)IefICTBHe TUAPOKCHUA aJllOMUHUA C paCcTBOpaMH
KHUCJIOT U I_LICJ'IO‘-ICI\/'I, KaUCCTBCHHBIC PCAKIINN HA KaTUOHLI MeTaHHOB).

Pacuérable 3a/1a4un.

Pacuérbl Macchl BellecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB,
pacuérbl Macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITU OHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U KN3HDb

Ponp xumuu B oOecrieyeHuun BKOHOFHqCCKOﬁ, 3HepFeTH‘IeCKOI>'I W TIAIIECBOM 6630HaCHOCTI/I, Pa3BUTHU MCIWUIWHBI. IlonsTue o HAaYYHBIX METOJAaX ITO3HaHUA
BCIICCTB U XUMHNYCCKHUX peaKHHﬁ.



[IpencraBienust 06 0OIMIMX HAYYHBIX IPUHIMIIAX TPOMBILIUIEHHOTO MOJTYYEHHs Ba)KHEHIITNX BEIIECTB.

YenoBek B MUPE BEIIECTB U MAaTEPUAIIOB: BAKHEHMILINE CTPOUTEIIbHBIE MATEPHAIIbI, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKIIO, KEPAMHKA, MATECPUAIbI IS
AJIEKTPOHUKHU, HAHOMATEpUaJlbl, OPraHUYECKUE U MUHEPAJIbHBIE YA00pEHUSI.

XuMUS U 3I0pPOBbE YEJIOBEKA: MPaBUiIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX MPENApaToB, MpaBuia 0€30MacHOr0 MCIOIb30BAHUS MPENapaToB OBITOBOW XHUMHUU
B [TIOBCEIHEBHOM JKU3HHU.

MexxnpeIMeTHEIE CBA3H.

Peanm3arnust MeXIpeIMETHBIX CBS3CH MPH U3yYeHUU OOIel M HeopraHudeckod XuMuu B 11 Kiracce OCymIECTBISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX MOHATHM, TAK U MOHATUMN, SABIISIOIIMXCA CUCTEMHBIMU ISl OTJEIbHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBCHHO-HAY4YHBIC TMOHATHS: Hay4dHBIH (DAaKT, TUNOTE3a, 3aKOH, TEOpHWs, aHAIM3, CHHTE3, KJIacCH(UKAIHS, MMEePUOTUIHOCTh, HAOIIOJACHHE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, UBMEPEHUE, SIBIICHUE.

®dusuka: MaTepus, SHEPIrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NYECKUE BEIMUMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ibl, TOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosornsa: XuMHU4ecKasi MPOMBIIIJIEHHOCTb, METAJTYPIHsl, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEpUANIOB, CEIbCKOXO035HCTBEHHOE MPOU3BOACTBO, MUIIEBAs
MIPOMBIIIJIEHHOCTh, (apMaleBTHYeCKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX IpPEenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalioB,

QJICKTPOHHAS ITPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA BA3OBOM YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYYAarOIIMMHUCS TNPOTpaMM CpPEIHEro ooOmero ooOpa3oBaHHs (JIMYHOCTHBIM,
METaNpeIMETHBIM U INpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOM Uil pa3pabOTKU IUIAHUPYEMBIX DPE3yJIbTaTOB OCBOEHUS IPOTrpaMM CPEJHEro OOLIEero
00pa3oBaHUs SABISETCS CUCTEMHO-/CSITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM ¢ CHCTEMHO-/IEATEIBHOCTHBIM MOJX0A0M B CTPYKTYpPE JTMYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS MTPeIMETa « XUMHUS» Ha YPOBHE CPETHETO 00IIEro
00pa30BaHMs BBIJEICHBI CIEAYIONIUE COCTABIISIFOIIHE:



0CO3HaHHE 00YYaIOIUMUCS POCCUICKON IPaX/1aHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIETICHHIO;
HaJIMYMe MOTUBALIUU K 00YyYEHHIO;
L[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUI TNYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAAULIMK 6a30BOM HAYKH XUMUMU;

TFOTOBHOCTb M CIIOCOOHOCTH O6yanOH_II/IXCSI PYKOBOJACTBOBATHCS B CBOCH ACATCIIbHOCTH HCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHU, IMPUCYIIUMU LIGJIOCTHOP'I
CUCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/I${;

HaJIM4YHC IIPaBOCO3HAHUA 9KOJIOTHYECKON KYJbTYPbI U CIIOCOOHOCTH CTAaBUTh OCJIn 1 CTPOUTD JKU3HCHHBIC I1JIaHbI.
JInyHOCTHBIC pe3yJibTaTbl OCBOCHUA MIPCAMETA «XUMUS» JOCTUIalOTCA B CAMHCTBC y‘le6H0ﬁ U BOCHUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBHUU C
'yMaHHUCTUYCCKUMHU, CONUOKYJIbTYPHBIMH, IYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU W HUCAIaMU pOCCI/II\/JICKOFO rpax1aHCkKkoro O6HIGCTB3., IPUHATBEIMU B O6HICCTBC

HOpMaMH U IpaBUJIaMU ITOBCACHU, CHOC06CTBYIOIIII/IMI/I nmpoucccaM CaMOIIO3HaHMsA, CaMOPa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHU A JINYHOCTHU 06yqafom1/1xcs[.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHsS» OTPaxarT CHOPMHPOBAHHOCTH OIBITA IMO3HABATEIBHOW M TMPAKTHYECKOW AESATEIbHOCTH
o0yyaroImuxcs o peaau3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:
OCO3HaHHUs 00YyYaIOIMMUCS CBOMX KOHCTUTYLMOHHBIX ITPaB M 00s13aHHOCTEHN, YBaKEHUS K 3aKOHY U ITPaBOIOPSIIKY;
MIPEACTABJICHUS O COLMAIBHBIX HOPMaxX U IIPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpLIeCKOI\/JI ACATCIIBHOCTHU IIPpU CO3JaHUHN y‘-I€6HI>IX MMPOCKTOB, PCIICHUUN y‘I€6HBIX 1 TIO3HABATCJIBHBIX 3a/Ja4, BBIIIOJTHCHHU
XUMHUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI JPYTUX IpU aHAINW3€ Pa3IUYHbIX BUJOB YUeOHOM e TENbHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUSI:
LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K IPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U NMPAKTHUECKOTO MPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHMS HAyKU €CTh pPe3ysbTaT
JUTUTENIbHBIX HAOII0JJEHUH, KPOIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSHHOTO TPYy/1a YYEHBIX U IPAKTHKOB;

WHTEpEeCa W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHH W TIOCIEAYIOIIEM aHaln3e MH(OpMAIMU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMHU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OLICHUBATb CUTyaluH, CBsA3aHHBIC c XUMUYECKUMU ABJICHUAMU,
Y IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE U MOCTYIKU CBOMX TOBAPMILEH C MO3UIMI HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUH 3THX
IIOCTYIIKOB;

4) dopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MOHUMAaHMsI IEHHOCTEH 3J0pOBOr0 M 0e30macHoro obpasza KH3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMY H
[ICUXUYECKOMY 3/10pPOBBIO;

coOIIOICHHS TTPaBUII 0€301acHOT0 OOPAIICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOW ACATEIBHOCTH;

IMOHUMAaHUWs NEHHOCTH MPaBUJI MHAUBUAYAJIbHOTO U KOJUICKTUBHOI'O 0e301macHoTo MOBCACHHS B CUTyallUAX, YTPOKAOIHNX 310POBbIO U ) KU3HU nmnef&;
OCO3HAHMS MOCIEICTBUM U HETIPUITHS BPEIHBIX IPUBBIUEK (YIOTPEOISHUS AJIKOT0JIsl, HAPKOTHKOB, KypEHHS);

5) Tpy10BOr0 BOCIIHTAHUSI:

KOMMYHHUKaTHBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BATEIbCKOM I€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON M JPYTUX BUJAX AEATEIbHOCTH;
YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a49 COIIMATILHON HAIIPABICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIb);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHIO Mpodeccil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUMY;

YBKEHUS K TPYY, JIOJAM TPyJa U Pe3yJbTaTaM TPYI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYAIBHOM TpaeKTOpUU 0Opa3oBaHus, Oyayiiel npodeccuu u pean3aiui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C
y4E€TOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTPEeOHOCTEN 00I11eCTBa;

6) IKO0JIOrNYECKOT0 BOCTIUTAHUSI:

OKOJIOTHYCCKH HGJ’IGCOO6p33HOFO OTHOIICHUA K MPUPOAC, KaK UCTOYHUKY CYIICCTBOBAHUS KU3HU HA 36MJ’IC;



MOHUMAaHHUS IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB Ha COCTOSTHUE MPUPOTHON U COLMATBHON CPeibl;
OCO3HaHHUs HEOOXOJUMOCTH UCIOJIB30BaHUS JOCTIXKEHUN XUMHH ISl PEIICHUS BOIPOCOB PAI[MOHATIBHOTO MPUPOI0NOIE30BAHUS;

AKTUBHOTO HENPUSATHS JEHCTBUHM, MPUHOCALIMX Bpell OKpY)Kalolled MNPUPOTHON cpele, YMEHHUS MPOTHO3UPOBATH HEOJIAronpUsTHBIE SKOJIOTHMYECKHE
MOCJIC/ICTBUS TIPEANPUHUMAEMBIX IEUCTBUH U MIPEIOTBpAIIaTh UX;

HaJIM4YUSA Pa3BUTOrO DKOJOTMYECKOTO MBILUICHMS, HKOJOTHYECKOM KyJIbTYpbl, OIBITA JEATEIbHOCTH DSKOJOTMYECKON HAIPaBICHHOCTH, YMEHHs
PYKOBOJICTBOBATHCSI UMH B TI03HABATENIbHOW, KOMMYHUKATUBHOM M COITMATIbHON PAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO IIPOTUBOCTOSITH UI€0JIOTUH XeMohoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

IOHUMAaHMsl CHEU(PUKH XUMHMM KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHMM PALMOHAIBHOTO HAYyYHOI'O MBILIUICHUS, CO3JaHUU LIEJTOCTHOIO
IIpe/ICTaBIeHUs] 00 OKPY>KAIOIIEM MHpE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKA, B MTO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PEILEHUHU MPOOJIEM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMMHU JUI COBPEMEHHOM IIUBUIN3AIMK: B €€ TYMaHUCTUYECKON HAlpaBIEHHOCTH M BaKHOW POJIM B CO3JJaHUU HOBOM
0a3bl MaTEpUAIILHOM KYJIBTYpBI, PEIIEHNH ITT00aIbHBIX IPOOJIEM YCTOMUYHUBOIO pa3BUTHUS YEJIOBEUECTBA — ChHIPhEBOM, SJHEPTETUYECKOM, MUIIEBON U SKOJIOIMUECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYeHUH YCIOBUH YCIEIIHOTO TPY/1a U SKOJIOTHYECKH KOM(DOPTHOM KHU3HHU KaXKIA0TO YIeHa O0IeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTHU: TMOHUMAaHUs CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCII0JIb30BATh
MoJIyyaeMble 3HaHUs JUIs aHAINU3a U 0OBSCHEHHUS SBJICHUN OKPYKAIOILEro MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHUSI J1eaTh 000CHOBAHHBIE 3aKJIIOUSHHS
Ha OCHOBE HAYYHBIX (PAKTOB U UMEIOLIUXCS JaHHBIX C LEbI0 MOIYyYEHHS I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJIB30BAaTh XUMUYECKUE 3HAHUS Ui PEeLIeHUs IPOoOJIeM B peabHbIX JKU3HEHHBIX CUTYAlINAX;

HHTEPECCA K IMO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTU U CIIOCOOHOCTH K HCIIPEPBIBHOMY O6p8.30BaHI/IIO u CaM006p330BaHI/IIO, K aKTUBHOMY IOJTYYCHUIO HOBBIX 3HAHUM 110 XMMHHU B COOTBETCTBHUH C
KN3HCHHBIMH HOTpe6HOCT5[MI/I;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3audHbIX cepax npodhecCHuoHATBHOU MesATeTLHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertarnpeamMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BKIIOYAIOT:



3HaYUMBIE JUIs1 GOPMUPOBAHUS MUPOBO33pEHUS 00yUaIOIINXCSI MEKTUCITUTUIMHAPHBIE (MEKIIPEIMETHBIE ) 00IIeHayYHbIE TOHATHUS, OTPAKAIOIIHNE LIETOCTHOCTD
HAYYHOH KapTHHBI MUpPA U CHEIU(PHUKY METOIOB MMO3HAHMS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, YHEPTHUs, SIBJICHHE, ITPOIECC, CUCTEMA,
HAy4YHBIH (PaKT, IPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUSI, UCCIIEIOBaHNEe, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHble yueOHbIe MAeicTBUsS (IIO3HABATEJbHbIE, KOMMYHUKAaTUBHBIC, DPETyJATUBHbIC), oOecnedrBamomue GopMupoBaHue (QyHKIHOHAIBHOMI
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIMU 00yYatoNuXCs;

CIOCOOHOCTh O0YYArOIMIMXCS HCIIOJIB30BaTh OCBOCHHBIE MEXIMCIUILUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS U yHUBEpCaJbHbIC y4yeOHbIE NEHCTBUS B
[I03HABATEIBHOM U COLMAIbHON IPAKTUKE.

MeTaHpeI[MeTHBIG PE3YIbTAThI OTPAXKAKOT OBJIAACHNEC YHUBCPCAJIbHBIMU y‘~IC6HI)IMI/I IMO3HaBaTCJIbHBIMH, KOMMYHHWKATHUBHBIMU U PCTYJIATUBHBIMUA HGI;'ICTBHSIMI/I.

OBjaaaenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMH N03HABATEJbHBIMHU JA€iiCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE TeHCTBUSA:
CaMOCTOATENLHO (POPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;
OHpGZ[GJ'ISITI) neian AeATCJIbHOCTH, 3a/laBas napaMeTpH nu KpI/ITepI/II/I UX JOCTHKEHHSA, COOTHOCUTDH pe3YJ'II)TaTI>I JACATCIIbHOCTHU C IIOCTABJICHHBIMU ICIIAMU,

HCIIOJIb30BATh IMIPHU OCBOCHUU 3HAHUM HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHUSA — BBIACIIATH XaPAKTCPHBIC ITPHU3HAKU MMOHATUU U YCTaHaBJIMBATbL UX B3aMMOCB3b,
HCIIOJIb30BATh COOTBCTCTBYIOIIHNEC IMOHATUA JJIA 00BsACHEHHS OTACJIbHBIX q)aKTOB n HBJ'IeHPIIZ;

BI)I6I/IpaTI) OCHOBAHUSA U KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIIECTB U XUMHNYCCKUX peaKHHﬁ;
YCTaHaBJIMBATb NPUYIHUHHO-CICACTBCHHBIC CBA3U MCKIY N3YHACMBIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUEC PACCYKACHUA (I/IH)IYKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISABJISITh 3aKOHOMEPHOCTHU U IIPOTUBOPCUUSA B paCCMAaTPUBACMBIX ABJICHUSAX,
(bOpMYJ'II/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

MPUMEHSTh B TpoIllecce MO3HAHMs, HCMOJb3yeMble B XMMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3OBbIBaTh MOJEIbHBIE MPEICTABICHUS —
XMMHAYECKHI 3HAK (CUMBOJI) SJIEMEHTa, XUMHUYecKast popMyJIa, ypaBHEHHE XUMUUECKON peaKLny — IPU peIIeHNH Y4eOHBIX TTO3HABATENIbHBIX U MPAKTUYECKUX 3a71ad,
IIPUMEHATh Ha3BaHHBIC MOJIECIIBHBIEC PEACTABICHUS JJIS BBISIBICHHS XapaKTEPHBIX IPU3HAKOB U3YYacMbIX BEIIECTB U XMMHUYECKHUX PEAKIIHM.

2) 0a3oBbIe HCCIe0BaTeIbCKUE 1elCTBUS:

BJIaZICTb OCHOBAMU METOJJ0B HAYUYHOI'O IMO3HAHHW BEIICCTB U XUMHWYCCKUX peaKuHﬁ;



(dbopMynHupoBaTh LIETU U 33/1a4d MCCIEA0BaHUs, UCIIOIb30BaTh MIOCTABICHHBIE U CAMOCTOSTENHHO CHOPMYIHpPOBAHHBIE BOIPOCHl B Ka4eCTBE MHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JIJIs1 (DOPMUPOBAHUS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA,

BJIAZICTb HaBbIKAMU CAMOCTOSATCIIbBHOT'O INIAHUPOBAHUA U IMPOBCACHHA YYCHHUYCCKUX SKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUSA Ha6JIIOI[aTb 3a XO0J0M
mponecca, CaMOCTOATEIIbHO IPOTrHO3UPOBATh €ro PE3yJIbTarT, (bOpMyanOBaTB O606H_ICHI/I$I " BBIBOJIbI OTHOCUTCIIBHO JOCTOBCPHOCTH PE3YJIbTAaTOB MCCICAOBAHUA,

COCTaBJIATH OOOCHOBAHHBIN OTUET O MPOJICIIAHHON padoTe;

HpI/IO6peTaTL OIIBIT y‘-IGHH‘-IGCKOfI HCCHGHOB&TGHBCKOﬁ u HpOGKTHOfI ACATCIBHOCTH, IPOSBIIATH CIIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOUCKY
MCTOHOB PCIICHUSA IMMPAKTUYCCKUX 3ada4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUSA.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX MHPOpMalUH (HAy4HO-IOMYJISIpHAs JUTEpaTypa XMMUUYECKOTO COJEpKaHus, CIPABOYHBIE [TOCOOUS, peCypChl
WuTepHeTa), aHaIM3upoBaTh MH(YOPMALMIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD;

(bopMyJIUpOBaTh 3ampPOChl W MPUMEHSATH PA3IMYHBIC METONBI TPU IMOUCKE W 0TOOpe MHpOpMammu, HEOOXOAMMOW JUIS BBIOJIHEHUS YYEOHBIX 3a1ad
ONPEACIEHHOTO THUIIA,;

pUOOPETaTh OMBIT UCIIOJIB30BAaHHS HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN M Pa3INYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeCTaBICHUs HHPOPMALIUU (CXEMBbI, TpaQUKH, JUarpaMMbl, TaOJIHUIIbI, PUCYHKHU U APYTHE);

HCII0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA ITPU pabOTe ¢ XUMUUECKONH HHPOpMAIHE: TPUMEHATh MEXIIPEAMETHbIE ((PU3NYECKUE U MAaTEMaTHUECKUE)
3HAaKMU U CUMBOJIBI, (hOpMYJIbI, a00peBHATypbl, HOMEHKIATYPY;

HUCIIOJIB30BaTh U Hp606p3.30BLIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISITHOCTH.

OBnaueHne YHuBEpCaJAbHBIMU KOMMYHUKATHUBHBIMHA JeHCTBUSIMHA:

3aaaBaTb BOIIPOCHI Io CYHICCTBY O6CY)K,Z[8.CMOI‘/JI TEMBI B xXoae Juajiora
/U JUCKYCCHH, BBICKA3bIBATH UCH, (bOpMy.TII/IpOBaTI) CBOM NPCIIOKCHUA OTHOCUTCIIBHO BBIITOJTHCHU A HpG}IHO)KGHHOfI 3a1a4u,

BBICTYIIATh C IIPE3EHTALIMEN PE3YJIbTATOB [TO3HABATEIBHOM NEATEIbHOCTH, TOJIy4EHHBIX CAMOCTOSITENIEHO UIIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINIOJTHEHUN
XMMHUYECKOT0 3KCIIEPUMEHTA, TPAKTUYECKON pabOTHI MO UCCIEIOBAHUIO CBOMCTB U3yUaeMbIX BEIIECTB, pealn3alui y4eOHOro IpoeKTa U (POpMYIHPOBATH BBIBOII
10 pe3yJbTaTaM MPOBEAEHHBIX UCCIEI0BAHUN MMyTEM COINIACOBAHUS O3ULIUHI B X0J1€ 00CYXKICHHs 1 OOMEHAa MHEHUSIMHU.



OgBiajeHne YHMBePCAJIbHBIMHU PerysiTHBHBIMU /1€iiCTBUAMM:

CaMOCTOATEIIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATEIIBHYIO HCATEIBHOCTb, ONpeneNss €€ LEIM M 3aJadd, KOHTPOJIHUPOBAaTbL U IO MeEpe
HEO0XO0IMMOCTH KOPPEKTHUPOBATH MPEATIaraeMblii aITOPUTM ICHCTBHIA P BHITMOJIHEHUH Y4eOHBIX U UCCIIEA0BATENBCKUX 33/1a4, BRIOMpaTh Harbosee 3(h(heKTHBHBIN
CIOCO0 MX pelIEHUs ¢ yU4ETOM MOITy4YEeHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLCHKH.
INPEAMETHBIE PE3YJIBTATbBI
[IpenmMeTHBIE pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPECTABICHUA: O XUMUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, POJIM XMMHUU B TIO3HAHUU SIBIICHUW TPHPOJIBL, B
(OpPMHPOBAHUN MBIIUICHUSI U KYJIBTYPBl JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAWMOW sl PEHICHUS MPAKTUYECKHX 3a7ad U SKOJIOTHUECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON Cpee;

BJIaJICHHE CHCTEMON XMMHYCCKHX 3HAHUM, KOTOPas BKIIFOYAECT: OCHOBOIIOJIArAOIINE MTOHATHS (XMMUYECKHUI JIEMEHT, aTOM, M30TOII, S-, P-, d- SJIEKTPOHHBIE
opOuTaIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJIEHTHOCTH, JIEKTPOOTPUIIATEIHHOCTh, CTENIEHb OKHCJICHHS, XUMHUUYECKas CBsI3b (KOBAJICHTHAs,
WOHHAsI, METAJUIMYECKasi, BOAOPOHAS ), KPUCTAJUIMYECKasl PEIIETKA, TUIIBI XUMUYECKUX PEAKIIHI, pacTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIHUTHI, IEKTPOIUTUYECKAS
JTUCCOIIMAITUS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKOW PEAKIMU, XMMHUYECKOE PABHOBECHE), TECOPUU M 3aKOHBI (TEOPHUS SIEKTPOJIMTHUECKOU
auccounanuu, nepuoandeckuii 3akon Jl. M. MenzeneeBa, 3aK0H COXpaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALIEHUS DHEPTUM NPU XUMHUUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XMUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JISKAllUe B OCHOBE TMOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHHM, (DaKTOIOTHUECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, MOMyUYeHUU M 0€30MacHOM HCIOJIb30BAHUU BaXXHEHIIMX HEOPraHUYECKUX BEIIECTB B
OBITY M TIPAKTHYECKOM IEATEILHOCTH YEJIOBEKa;

CCbOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATh XAPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHAaBJIMBATh X B3aNMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIONIUEC ITOHATHUA ITPU
OIMMMCAHUHN HCOPIraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ;

c(OpPMUPOBAHHOCTh YMEHHUH HCIIONB30BaTh XHWMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBlieHUS (OpMysa BEIIECTB M YpaBHEHUN XHMHUYECKHUX pEaKIuii,
cucremarnyeckyto HoMeHkIatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OT/AEIbHBIX HEOPraHMYECKHX BelIeCTB (YrapHbIi ras, YrJIEKUCIHbIM ra3, aMMHUakK, raméHas
U3BECTb, HEraléHas U3BeCTh, MUTHhEBASI CO/IA, TUPUT U ApPYyTHE);

c(OpPMUPOBAHHOCTh YMEHHH OMPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB B COEIMHEHUSX Pa3IMYHOr0 COCTaBa, BUJ XUMUYECKOM
CBsI3U (KOBAJIGHTHAsI, HOHHAsI, METAJTNYECKasi, BOJAOPO/IHAs) B COSAMHEHUSX, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BElIecTBA (aTOMHAs!, MOJIEKYJISIpHAas,
MOHHAs1, METAIIMUECKAas ), XapaKTep Cpelibl B BOJAHBIX PaCTBOPAX HEOPraHUYECKUX COCINHEHHI;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAMJIEKHOCTh HEOPTaHUUYECKHX BEIIECTB MO UX COCTaBY K OMpPENENEHHOMY KIAcCy/TpyIme coearHEHUN
(TIpocThIe BeIIecTBa — METaJUIbl 1 HEMETAJLIbI, OKCUJIBI, OCHOBAHHSI, KHCIIOTHI, aM(DOTEpHBIE TUAPOKCHIBI, COJIH);



cOpPMUPOBAHHOCTh YMEHUH pACKpbIBaTh CMbICH mepuogudeckoro 3akoHa J[. V. MenneneeBa W JeMOHCTpUpPOBATh €ro CHCTEMaTHU3HPYIOILYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTH YMEHUH XapaKTEPU30BATh FIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKUX 371eMeHTOB 1—4 nepronoB [leprnonndeckoii cucTeMbl XUMUYECKHX
anementoB J[. M. MenneneeBa, MCHoONb3ysl HOHATHS «S-, P-, -3JEKTPOHHBIC OPOHMTANIN», «IHEPIeTHYECKUE YPOBHUY, OOBSCHITH 3aKOHOMEPHOCTU HW3MECHEHHUS
CBOMCTB XMMUYECKUX IEMEHTOB U UX COCIMHEHMI 110 IleproaaM U rpymnmnaM [lepuoanueckoi cucreMsl XuMudeckux 3ieMeHToB [I. 1. Menpeneesa;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh (OMUCKHIBATH) OOIINE XUMUYECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, TIOJATBEPKIAThH
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXKy HEOPTaHMYECKMMU BELIECTBAMHU C ITOMOILBI YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

C(i)OpMI/IpOBaHHOCTI) YMCHU KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC PCAKIUHA 10 Pa3JIMYHBIM IPHU3HAKAM (LII/ICJIy H COCTaBy pCarvpyronmmx BCHICCTB, TCINIOBOMY
3(1)(beKTy p€aKuuu, UBMCHCHHUIO CTEIICHEH OKHUCIICHUS 3JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunu, y4acTuro KaTaJ'II/I3aT0pa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS pPeaKLUil pa3IMyHbIX TUIIOB, IOJHBIC U COKPALIEHHbIE YPaBHEHUS peaKklil HOHHOTO OOMEHa, yUUuThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHILIA;

c(OPMHUPOBAHHOCTh YMEHHUM IPOBOIUTH PEAKIINH, TOATBEPKAAIONINE KAUECTBEHHBINH COCTAB Pa3IMYHbIX HEOPraHMUECKUX BEIIECTB, Paclio3HaBaTh OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPTraHMUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM COCTABJIECHMSI AIEKTPOHHOIO OajlaHca dTUX
peaKkuumii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT Pa3IMyYHBIX (DaKTOPOB; XapaKTep CMEUICHHS XUMUYECKOTO
paBHOBECHSI B 3aBUCMOCTH OT BHeITHEro Bo3aeictus (mpunnun Jle [larense);

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTCPU30BaTh XUMHUYCCKUC IPOUCCCHI, JICKAIIHUEC B OCHOBC IIPOMBITIIJICHHOT'O TTOJIYUCHUA cepHoﬁ KHUCJIOTBI, aMMHaKa, a TaKKC
CCbOpMI/IpOBaHHOCTI) Hpe)ICTaBJ'IeHI/Iﬁ 00 O6IHI/IX HAYYHBIX IIPUHOHUIIAX 1 SKOJIOTHYCCKUX npo6neMax XUMHYECKOTO IMTPOMU3BOJICTBA,

CCbOpMI/IpOBaHHOCTI) YMCHI/Iﬁ MMPOBOAWTE BBIYMCIICHUA C UCITOJIB30BAHUEM ITOHATHUA «KMACCOBasA J0OJIsI BEIICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIICHHH Ta30B npu
XUMHUYCCKUX PCAKNUAX, MACChl BCIICCTBA WUJIN 00bEMa Ta30B 110 HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC HJIN 06’LéMy OIHOTO U3 Yy4YaCTBYHOIIUX B pCAKIUHA
BCIICCTB, TCIIJIOBOT'O 3(1)(1)CKT3 PCaKi Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChl BEHICCTB, MPEBPALICHHA U COXPAHCHUS DHCPIUU;

c(OPMHUPOBAHHOCTb YMEHHI COONIOIaTh MpaBHJIa MOJIB30BAHUS XUMHUYECKOM MOCYA0i U 1a00paTopHbIM 000pPYJOBaHUEM, A TAK)KEe MpaBUIa OOpAIIEHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIIOJHEHHUIO JA0OPATOPHBIX XMMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBINOIHITH XUMUYECKUI 3KCHEPUMEHT (pa3lioKeHHE MEepPOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OTpeJIeJIEHUE Cpeibl pAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIMSIHUE PA3IUYHBIX ()aKTOPOB HAa CKOPOCTh XUMUYECKOH peaKInu, peakuu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, pellleHHnEe SKCIePUMEHTAIbHBIX 3aJad M0 TeMam



«Meramne» U «Hemerannel») B COOTBETCTBUU C TMpaBWJIAMHU TEXHUKU O€30MAaCHOCTH MpH OOpallleHWH C BelIeCcTBaMH U JaOOpaTOpHBIM 00OpYAOBaHUEM,
MIPEJCTABIATh PE3yJIbTaThl XMMUYECKOTO AKCIIEPUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX peakiuil M (OpMyIMpPOBATH BBIBOJBI HA OCHOBE 3THUX
pe3yabTaTOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUYECKHM AHAIU3UPOBATh XHMMHUYECKYI0 HH(OPMALMIO, MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIuu, UTHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHUH COOTIOIATH MTPABUIIA IKOJIOTMUECKH 1eJIeCO00pa3HOro MOBeIeHHs B OBITY M TPYIOBOH JESITEIBHOCTH B IIEIISIX COXPAHEHHUSI CBOETO
3I0pPOBbs M OKPYXKaroLled IPUPOIHON Cpellbl, OCO3HABATh ONIACHOCTH BO3ACHCTBUS HA KUBbIE OPIaHU3MBI OIIPENEICHHBIX BEUIECTB, IIOHUMAsl CMbICJI MIOKAa3aTelIs
[TJK, mosicHATs Ha pUMepax crnocoObl YMEHBIICHHS U MPEIOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBHS HA OPTraHU3M YeJIOBEKa,

JJIA o6yqa}0mnxc;1 C OIpaHNUYCHHBIMU BO3MOKHOCTAMU 3OO0POBBA: YMCHHUC IIPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOHaX IMO3HAHHWS BCILICCTB U
XHUMHUYCCKUX SIBJIGHI/II\/JI;

JUTSL CTICTIBIX M CIAOOBHISIIMX OOYYAIOIIUXCS: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO cHcTeMy oOo3HaueHmid JI. Bpaiins mis 3amucu XMMHYECKHX
dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne n/mt HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KosmyecTBo 4yacos
Bceero | Kontposbnsl | [Tpaktudecku
€ paboThI € paboThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Ctpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema XuMHUeCKUX seMeHToB Jl. U. 3
Meneneena
1.2 Ctpoenue BeniecTBa. MHOrooOpasue BEIIeCTB 4
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumus
2.1 MeTtabl 6 1
2.2 Hewmeraninl 9 1 1
2.3 CBs13b HEOPTraHMYECKUX M OPTAHMYECKUX BEIIECTB 2
Hroro no pazaeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




Ne Tema ypoka KosndecTBO yacoB Jarta
n/n Bcero |KouTtposbHble|[IpakTuyeckue| 13Y1EHHA
paboThl paboThl

1 |[[XuMHyeckuii a/1eMeHT. ATOM. DJIeKTPOHHAsA KOHPUTypanus aToOMOB]| 1 3.09

2 |[[lleppnopuveckuii 3aKkoH U [lepuoaryeckasi cucteMa XMMU4YeCKUX 3jieMeHTOB /l. U. MeHfiesieeBa, ux 1 10.09
CBS13b C COBPEMEHHOMW TEOPUEN CTPOEHHUS aTOMOB] |

3 |[[3axkoHOMEepHOCTH U3MEHEHHS CBOMCTB XUMUUECKHX 3JIEMEHTOB U UX COEJJUHEHUH 0 TPyNNaM U 1 17.09
nepuojiaM. 3HaYeHHe MEPUOJUYECKOTO 3aKOHA U CUCTEMbI XUMUYeCKUX 3jieMeHTOB /[.U. MeHiesieeBa B
pa3BUTUU HAyKH] ]

4 |[[CTpoeHue BellecTBa. XUMHUUYECKas CBA3b, €€ BU/Ibl; MEXaHU3Mbl 00pa30BaHUs KOBaJ€HTHOMW CBSI3H. 1 24.09
BopopoaHas cBsi3b|]

5 |[[BasieHTHOCTb. JIEKTPOOTPULIATEJbHOCTb. CTeNeHb OKHUC/IeHUS. BelliecTBa MOJIEKYISIPHOTO U 1 7.10
HEMOJIEKYJIIPHOTO CTPOeHUs] |

6 |[[TToHsATHE O AHCIIEPCHBIX CUCTEMaX. ICTUHHbBIE U KOJIJIOWAHBbIE pacTBOPbI. MaccoBas j0J151 BelleCTBa B 1 14.10
pactBope]]

7 |[[Knaccudukanusa 1 HOMeHK/IaTypa HeopraHM4YeCcKUux coeJuHeHU . [eHeTHYecKasi CBS3b 1 21.10
HeopraHMW4YeCcKUX BeleCcTB, Pa3JIMYHbIX KJ1acCoB]|

8 |[[Knaccudukanus XMuMUYeCKUX peaKIuil B HEOPraHU4YeCKOW U OpraHu4ecKo XMMUHU. 3aKOH 1 11.11
COXpaHEeHHUS MacChl BEIlleCTB; 3aKOH COXpaHEHUS U IpeBpallleHUs SHEPTUU IPU XUMUUECKUX
peakuuax]]

9 |[[CkopocTb peakuuu. O6paTHMble peaKliMu. XUMHYeCKOe paBHOBecHe]] 1 18.11

10 |[[ITpakTnyeckas pabora Ne 1. «BinsaHue pa3jinuyHbIix GaKTOPOB HA CKOPOCTb XMMHUYECKON peakLun»]| 1 1 25.11

11 |[[3nekTpoauTuueckas guccouunanus. [lonsTve o BogopoaHoM nokasaTeJie (pH) pactBopa. Peakunu 1 2.12
HOHHOT0 0o6MeHa. ['MApPOoJ/IN3 OpraHuYecKUX U HeOpraHU4YeCKHUX BellecTB]]

12 |[[OkucarTEeNbHO-BOCCTAaHOBUTEIbHbIE peaKluU. [IoHATHEe 06 3/IeKTPOoJIKM3e pacliaBoOB U paCTBOPOB 1 9.12
cosieit]]

13 |[[KonTpoJsibHas paboTa no pasjeny «TeopeTruiyeckrue 0CHOBbI XUMHUU» || 1 1 16.12

14 |[[MeTasabl, ux noJsioxxeHue B [lepuoanyeckoi cucTeMe XUMHUYeCKUX 3J1ieMeHTOB /I. U. MeH/ies1eeBa u 1 23.12
0COOEHHOCTH CTpoeHHUs1 aToMoB. 061He PU3nYecKre CBONCTBA MeTaJI0B]]

15 |[[CniaBBI MeTaAJIIOB. JIEKTPOXUMHUYECKUH PsiJi HANPSPKEHUH MeTasl1oB]] 1 30.12

16 |[[XuMHUecKHe CBOMCTBA BaXKHENILINX MeTa/JIOB (HATPUH, Kallui, KaJblUH, MarHUW, aJ;IIOMAHUM ) U UX 1 13.01
coelMHeHUH]]

17 | [[XuMHyeckue CBOMCTBA XpOMa, MeJIU U UX coeJUHEeHU]| 1 20.01




Ne Tema ypoka KosndecTBO yacoB Jarta
n/n Bcero |KouTtposbHble|[IpakTuyeckue| 13Y1EHHA
paboThl paboThl

18 |[[XuMHUYecKHe CBOMCTBA IIMHKQ, XKeJle3a U UX COeJUHeHUH] | 1 27.01

19 |[[IIpakTuyeckas paboTta N2 2. "PelieHre sKkCiepUMeHTANbHBIX 33/1a4 1o TeMe «MeTasibi»"]] 1 1 3.02

20 |[[HemeTasubl, UX moJyioxkeHue B [lepruoauyeckoit cucteMe XMMU4YeCKUx 3jieMeHTOB /J|. U. MeHzesieeBa u 1 10.02
0COGEHHOCTH CTPOEHHUS aTOMOB] |

21 |[[®u3uYecKUe CBOWCTBA HEMETA/IJIOB. AJIJIOTPOINUSI HEMETA/JIOB (Ha IpUMeEpe KUCJI0POAa, CEPHI, 1 17.02
docdopa u yrieposa)l]

22 |[[XnMu4eckue cBOMCTBA raJloreHoB, Cepbl U UX COeIMHEeHUN] ] 1 24.02

23 |[[XuMu4eckue cBoicTBa a30Ta, pocdopa u ux coeJUHeHUH]| 1 3.03

24 | [[XuMHYecKHre CBOMCTBA yIJIepo/1a, KpeMHHUS U UX COeJUHEeHUH] ] 1 10.03

25 |[[[TpuMeHeHHEe BaKHEHIITUX HEMETAJIJIOB U UX COE/JUHEHUH] ] 1 17.03

26 |[[O606LEeHMe U cuCcTeMaTU3aL M 3HaHUM 1o TeMe «HeMeTasibl». BeraucieHusa no ypaBHeHUAM 1 24.03
XUMHWYECKUX peaK Uil U TEPMOXUMHUYECKUE PAaCy€EThl|]

27 |[[MpakTrueckas paboTa Ne 3. «PelieHue 3KcriepuMeHTaIbHbIX 33/]a4 110 TeMe "HemeTasibr"»]] 1 1 7.04

28 |[[KonTposibHas paboTa no TeMaM «MeTasibi» U «HemeTanabi»|] 1 1 14.04

29 |[[HeopraHuuyeckue 1 opraHu4ecKre KUcJaoThbl. HeopraHuyeckue U opraHuuecKrue 0OCHOBaHHs ] 1 21.04

30 |[[AMdoTepHbIe HEOpraHUYeCKUEe U OpraHuYecKue coeiuHeHus. [eHeTHYecKasl CBSI3b HEOPraHUYeCKUX 1 28.04
Y OpraHUYeCcKUX BellecTB]|

31 |[[Posib XUMHH B 06eCriedeHHUH 3KOJIOTHYECKOM, IHEPTeTHYECKOU U MUIIeBOM 6€301aCHOCTH, pa3BUTHH 1 5.05
MeULUHBI | |

32 |[[(TpeacTaBsieHUs1 06 OOLMX HAYYHBIX TPUHIIMIIAX TPOMBIIIJIEHHOTO MOJIyYeHHs BaXKHeHLITUX 1 12.05
BellecTB]]

33 |[[YesnoBek B MUpe BeleCTB U MaTeprasos]| 1 19.05

34 |[[XuMus U 3J0pOBbe Yesa0BeKa]| 1 19.05

OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 3




IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI

Kon
NpoBepPsAeMOro IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 0opa3oBaHus
pe3yJbTara
1 TeopeTnueckue OCHOBbI XUMHUHU

Buriagenne cucteMoil XMMUYECKUX 3HAHHM, KOTOpAast BKIFOYACT: OCHOBOIOJIATAIOIIHME MOHATHS (XUMHYECKHI DIIEMEHT, aTOM, 3JIEKTPOHHAast 000JI0YKa atoma, S-, p-, d-
JJIEKTPOHHBIE OpOHUTAIM aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHCIEHHUS, XUMHUUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIA 00BEM, KPHCTAITMIECKAs PEIIETKa, THITBI XUMUYECKUX Peaknii (OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIE, K30~ M DHIOTEPMHUUECCKIE, PEaKIINH HOHHOTO 00-

11 MeEHa), PacTBOP, AIEKTPOIUTHI, HEATEKTPOIUTHI, AIEKTPOIUTUUECKAS! TUCCOLMALMS, OKUCIINTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peakLnu, XUMHUUECKOe
PaBHOBECHE); TCOPHHU 1 3aKOHBI (TEOPHS JIEKTPOIUTUIECKON Auccortnanuy, [lepromuaeckuii 3akoH J[.J1. MeneneeBa, 3akoH COXpaHSHHS MaCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3BIK XUMUH, (DAKTOIIOTHIECKIE CBEICHHS O CBOUCTBAX, COCTaBe, OIyYSHUH U 0€30IIaCHOM HCIIOIB30BAaHUH BAYKHEHIITIX HEOPTAaHUIECKHUX BEIIIECTB
B OBITY U IPAKTHUYECKOM eI TeIbHOCTH YeIOBEKa
CdopMupoBaHHOCTH YMEHMIA BBISBISATH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b M3YUYEHHBIX MOHSATHHA, TPUMEHITh COOTBETCTBYIOIINE MOHATHS MIPHU ONMCAHUH

1.2 CTpOEHHUS u CBOICTB HEOPraHUYECKHUX BEIIECTB " ux MpeBpalleHUH; BBISBJIATD B3aMMOCBSI3b XUMHYECKUX 3HAHUHN
C MOHATHSIMH U MIPEICTABICHUSMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3 BrageHue oCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS BEIIECTB M XMMHUYECKUX SIBICHUH (HaOIt0IeHHe, M3MEPEHHE, IKCIIEPUMEHT, MOJICTMPOBAHHE)
ChopMHEpOBaHHOCTH YMEHUH ONPEHEISITh BaJICHTHOCTD M CTEIICHb OKUCICHHS XUMHIECKUAX 3JIEMEHTOB B COCIMHEHUIX PA3IMIHOTO COCTaBa, BHI XUMUIECKON

1.4 CBsI3U (KOBaJICHTHAS, HOHHAS, METAJUTHUECKAst, BOJOPOIHAS) B COSTMHEHIAX, THIT KPUCTATUTHICCKON PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAS, MOJICKYIISIpHAS,
WOHHAs, METaJNINYeCcKast)

1.5 ChopMHEpPOBaHHOCTH YMEHHUH ONPENEISATh XapaKkTep Cpebl B BOAHBIX PACTBOPAX HEOPTAaHWMIECKUX COSANHEHUN
ChopMHEPOBaHHOCTE YMEHHUS KJIACCH(HUIIMPOBATH XMUMHUUECKHE PEAKIMH IO Pa3IAYHBIM IpPH3HAKaM (UHCIY M COCTaBy PEardpyIONINX BEIIECCTB, TEIUIOBOMY

16 3¢ dexTy peakiy, N3MEHEHHIO CTETIICHEH OKHUCIICHHUS DJIEMEHTOB, 0OPATHMOCTH PEAKIIMHU, YIACTHIO KATAIN3aTopa)

17 ChopMHPOBAaHHOCTE YMEHHI COCTABILITh YPaBHEHHS PEaKIMi Pa3IHMYHBIX THIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHMS PEaKIMii NOHHOTO OOMEHa, YUUTHIBAS
YCJIOBUSI, IPH KOTOPBIX 3TH PEAKIIMH UAYT 10 KOHIA

18 C(bO"pMI/IPOBaHHOCTL YMEHUH MPOBOJIUTH PEAKLMH, MOATBEPHKAAIONINE KAaUeCTBEHHbIM COCTAaB Pa3IYHbIX HEOPraHUYECKUX BEILIECTB, PACIO3HABATH ONBITHBIM
MyTEM MOHBI, NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX BEILECTB

9 ChopMHUPOBAaHHOCTE YMEHHH PacKpBIBATh CYNTHOCTH OKHCIIATEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM COCTABICHHS JEKTPOHHOTO OallaHca 3THX

L peakiui

1.10 ChopMHEpOBaHHOCTH YMEHHH OOBSICHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOM PEaKIUK OT Pa3IMIHBIX (haKTOPOB

1.11 CdopMupoBaHHOCTH YMEHHIA 00BSICHITH XapaKkTep CMEIEHHsI XUMHYECKOT0 PABHOBECHSI B 3aBUCHUMOCTH OT BHEITHeTo Bo3aeiicTeus (mpuHimn Jle [llatense)

2 OO0m1ast u HeOpraHumdecKas XUMHs

CdhopMupoBaHHOCTH YMEHHH pacKkpbIBaTh cMbIc [lepromuueckoro 3akona .M. MenaeneeBa U JEeMOHCTPUPOBATE €I0 CUCTEMATH3HPYIOIIYO, O0BSICHUTEIEHYIO

21 Y IIPOTHOCTUYECKYIO (DYHKITHH
ChopMHUPOBAaHHOCTH YMEHHI XapaKTePH30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX 371eMeHTOB 1—4 nepuooB [lepuoauyeckoil CHCTEMbI XUMUYECKUX

2.2 snemeHtoB J[.M. MeHpieneeBa, UCIIONB3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTANINY», «IHEPIeTHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHCHUSI

CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCIMHEHHH M0 nepuogam u rpymnmnam llepuoamueckoit cuctemsl xumuaecknx neMenToB J[.M. Menpaeneesa




Kox

NpoBepsieMoro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeIHEro 0011ero 06pa3oBaHms
pe3yJbTara
5 ChopMHpOBaHHOCTE YMEHH XapaKTEpU30BaTh (OMUCHIBATH) OONIME XMMHUYECKHE CBOHCTBA HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, ITOATBEPKIATH
3 CYIIIECTBOBAaHUE M€HETUUYECKOH CBSI3U MEX1y HEOPraHMYECKUMHU BELIECTBAMU C IIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEaKIUii
5 ChopMHpPOBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAaHWIECKUX BEIIECTB MO MX COCTaBY K OIMpeAeiEHHOMY Kiaccy (TpymIie) COoeTMHEHHHA
4 (IpOCTHIE BEIIECTBA — METAIUIBI M HEMETAJUIBI, OKCHJIBI, OCHOBAHMS, KHCIOTHI, aM(pOTEpHBIE THAPOKCHIBI, COIIH)
ChopMHEpOBaHHOCTH YMEHHH HCIIONB30BaTh XUMUYECKYI0 CHMBOJIHKY JJISI COCTaBICHUS (DOPMYII BEIIECTB M YPaBHEHNH XUMUUECKHIX PEAKIHA, CHCTEMATHIECKYIO
25 HomeHknatypy (IUPAC) u TpuBHanbHBIC Ha3BaHUS OTACTHHBIX HEOPTaHNIECKUX BEIIeCTB (YTapHbIH ra3, yriIeKUCIIBIN Ia3, aMMHAK, TalIéHast 13BECTh, HEeraméHast
H3BECTh, IUTHEBASI COAA, IINPUT U APYTHE)
ChopMHEpOBaHHOCTE YMEHHH XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKHE CBOHCTBA HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, ITONTBEPKIATH
26 CYIIECTBOBAHHME TEHETHUECKON CBSI3M MEXKAY HEOPTaHHUECKUMU BELIECTBAMYU C MOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUH
CchopMHUpOBaHHOCTE yMEHHH IUIAHUPOBATh W BBIMOJNHATH XUMHUYECKHH AIKCIIEPUMEHT (pa3lokeHHe NEepOKCHAa BOIOPOAa B MPUCYTCTBHUHU KATalIHM3aTopa,
OIIpe/IeNICHHE CPEebl PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATIBHOTO MHUKATOPA, BIMSHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOM peakiuu, peakIuu
HOHHOT'O 00MEHa, KaueCTBEHHBIE PeakIy Ha Cyiab(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUsI, PEIIeHHE YKCIEPUMEHTAIbHBIX 3aa4u 0 TeMaM
21 «Metamne» u «HeMeTamiel») B COOTBETCTBUHM C MpaBHJIaMM TEXHUKH O€30IIaCHOCTH NpH OOpalleHWH C BEUIeCTBAMU U Ja0OPaTOPHBIM 00OpPYyIOBaHUEM;
MPEICTABIATh PE3YJIBTAThl XUMUUYECKOTO AKCIIEPUMEHTA B (JOpPMeE 3alUCH YPaBHEHUI COOTBETCTBYIOIUX peakuuii u popMyIHpoBaTh BBIBOJBI HA OCHOBE THX
pe3yJIbTaTOB
CdhopMupoBaHHOCT YMEHHH COONIOATh MpaBHiIa MONB30BAaHMS XUMHUYECKOH MOCYIOH W TabopaTOpHBIM 0OOpyIOBaHHEM, a TaKXKe MpaBHiIa OOpalIeHUS C
28 BEMIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSMH I10 BHITOTHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB
29 ChopMHEpOBaHHOCTH YMEHHUH XapaKTepHU30BaTh XUMIUECKHE MIPOIIECCHI, JICKAIINE B OCHOBE IPOMBIIICHHOTO IMOMYYCHUS CEpPHON KUCIOTHI, aMMHaKa, a TakkKe
c(hOPMUPOBAHHOCTH MPEACTABICHIHA 00 OOMINX HAYYHBIX MPHUHIAIIAX ¥ SKOJOTHYECKHUX MPpobIeMax XUMIYECKOTO MPOM3BOACTBA
3 XWMHS B KU3Hb. PacuéTsl
ChopMHUPOBaHHOCTH TPEJICTABICHUII 0 XMMUYECKOM COCTABIISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI MHUpA, PONM XUMHM B IO3HAHUHU SBJICHUI NPUPOABI, B
3.1 (OpMHPOBAaHHY MBIIUICHUS W KYJIBTYPHl THYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOMUMOM Il PEHICHUS MPaKTUYECKUX 3a7ad U HKOJOTHYCCKU
000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJIHON cpefie
3.9 ChopMHpPOBaHHOCTE YMEHHH KPUTHYECKH AHAIN3UPOBATH XMMHYECKYI0 HMH(OPMAIMIO, IIONy4aeMyl0 M3 pa3HBIX HCTOYHHMKOB (CpeICTBa MacCOBOU
' KOMMYHHMKAIIIH, CeTh IHTEpHET U ApyTrHe)
33 ChopMUpOBaHHOCTD YMEHHI COOMIOAATH MpaBUiIa SKOJIOTHUECKH I1eTIeCO00pa3HOTo MOBEICHNS B OBITY M TPYIOBOH JEATEIbHOCTH B IEIIX COXPAaHEHHS CBOETO
' 3/I0POBbsI M OKPY>KaIoled TPUPOJTHOMN CPEIbI
Oco3HaBaTh OMACHOCTH BOSHeﬁCTBHH Ha XUBBIC OPTraHU3MbI OHpC}leJ’[éHHBIX BCIIECTB, IIOHHUMAasA CMBICII IIOKa3aTCIIA HHK, MOsACHATH Ha IMpUMEpax CIT0COOBI
34 YMEHBIIEHNS U IPEAOTBPALICHUs] UX BPEIHOIO BO3JAEUCTBUS HA OpraHU3M YelloBeKa
ChopMHpPOBaHHOCTH YMEHUI MPOBOIUTH BHIYMCIICHHS C HCIIONB30BAaHNEM TOHITHS «MacCOBasi JOJIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOLICHHUN Ta30B MPH
3.5 XAMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOUINX B PEAKIIUH

BEIIECTB, TEIIOBOTO 3(hhexTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHMSI MACCHI BENIECTB, MPEBPAIICHHUS U COXPAHEHHS YHEPTHH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COAepP/KAHMS
1 Teopernueckne OCHOBbI XMMUU
XuMu4ecKuii 31eMeHT. AToM. S1Ipo aToMa, H30TOIIBL. DIIEKTPOHHAs 000104Ka. DHEPreTHUSCKHE YPOBHH, ITOAYPOBHH. ATOMHBIC OpOUTaiH, S-, P-, d-31memenThl. OCOOEHHOCTH
11 pacIpeneseHus IEKTPOHOB 10 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOI0B. DIIEKTPOHHAS KOH(PHUTYpaLisl aTOMOB
[Mepuonnueckuii 3akon u [lepuogundeckas cuctema xumudeckux snemeHToB J.M. MenneneeBa. CBs3p neprogndeckoro 3aKoHa u [lepnoanyeckoi cCUCTEeMbl XUMHUYECKIX
12 anemenTtoB /J[.J. MeHzeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX SJIEMEHTOB M 00pa3yeMBIX MMHU IPOCTHIX H
CJIOHBIX BEHIECTB 10 TPYIITaM U NiepruojiaM. 3HaueHHe MepUoANIECKOro 3aKOHA B Pa3BUTHH HAYKH
Crpoenne BemecTBa. XUMHYECKasi CBS3b. BHIBI XMMHUYECKOW CBS3M (KOBAJICHTHAsl HETONSpHAs W TOJSIpHAs, WOHHAS, MeTauinmdeckas). MOHBI: KaTHOHBI M aHHUOHBL
13 MexaHu3Mbl 00pa3oBaHKs KOBAJICHTHONW XUMHUYECKOH CBsA3H (OOMEHHBIN U JOHOPHO-AKIeNTOPHBIN). BogopoaHas cBs3b
1.4 BanenTtHocTb. DnekTpooTpunaTeabHOCTh. CTeNEeHb OKUCIEHUS
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTABa BEILECTBA. THIIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELLECTB OT
15 TUNa KpUucTajunyeckon pemérku. IloHsTue o nucnepcHbix cucteMax. VIcTHHHBIE U KOJUIOMAHbIE pacTBOpbl. MaccoBasi 10Jis BEIIECTBA B pacTBOpPE
1.6 Krnaccudukanus Heopranmdeckux coequnHeHnii. HoMeHKIaTypa HeopraHUIeCKiX BEmIeCTB
Xumuueckas peaknua. Kiaccupukanuss XMMUYECKHX pEaklUii B HEOPTaHWYECKOM M OPraHMYeCKOW XMMHHU. 3aKOH COXPAHEHUS MacChl BEIECTB, 3aKOH COXpaHEHHUs
17 1 [IpeBpalleHUs DHEPIUU IIPU XUMHYECKHUX PEAKLIMAX
1.8 CKOpOCTh peaknuy, e€ 3aBUCUMOCTb OT Pa3InYHBIX (PaKTOPOB
1.9 OO6patuMble peaknni. XuMUIeckoe paBHoBecre. DaKTOpPHI, BIMSIONINE HAa COCTOSIHAE XUMHIIeckoro paBHoBecust. [Ipuanum Jle Hlarense
1.10 Dnextponutryeckas aucconuranusi. CHiIbHbIC U Cia0ble dNeKTpodauThl. Cpea BOJHBIX paCTBOPOB BEIIECTB: KUCIAs, HEWTpainbHasi, IenovHas. Peakiium noHHOTO oOMeHa
1.11 OKHUCIUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKIINU
2 Heoprannueckast xumus
5 Hemeraniel. Tlonoxenue HemeramioB B [lepuoanueckoit cuctemMe xummuueckux siemeHToB J.M. MeHneneeBa U 0COOCHHOCTH CTpOCHUsI aTOMOB. DH3HUECKUE CBOWMCTBA
1 HEMETAJUIOB. AJUIOTPOIIHSI HEMETAJIOB (Ha MpUMeEpe KUCIopoja, cepbl, hocdopa u yriepoaa)
29 XUMUYECKHEe CBOMCTBA BAXKHEUIINX HEMETANIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoja u KpeMHUsI) U UX COCTUHCHHUN (OKCHUIIOB, KUCIOPOICOACPKAIIMX KHUCIIOT,
BOJOPOAHBIX coeuHeHul). [IlpumeHeHrne Ba)KHEHIIMX HEMETAJUIOB M UX COEIMHEHHH
5 Meranisl. [Tonoxenne metanioB B [lepuoanyeckoii cucteme xumuaeckux anemMeHToB J1.11. MenaeneeBa. OcoOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.
3 O6mme pusmgeckne cBoiicTBa MeTa/UIOB. CIUIABBI METADIOB. DICKTPOXUMUICCKUH Psil HANPSHKSHUH METAIIIOB
XUMHYECKHE CBOMCTBA BAKHEHIINX METAIIOB (HATPUM, KAIHH, KadbIIMi, MArHUH, aIFOMUHUH, [IMHK, XPOM, JKEJIe30, MeJlb) U UX coeanHeHui. OOIIme crocoObl MoayYeHHs
24 MeTauioB. [IprMeHeHne METaJUIOB B OBITY M TEXHHKE
2.5 I'eneTnyeckas CBs3b HEOPraHMUECKUX BELIECTB, IPUHAIEKAIIMX K pa3IMUHbIM KlaccaM
3 XUMHUS U )KU3HD
31 Ponb xuMuu B o0ecrieyeHHH HKOJIOTHYECKOM, SHEPreTHYeCKON U MUIIEeBON 0e30MacHOCTH, pa3BUTUM MeIUUMHBL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XH-

MHUYCCKUX peaKIII/Iﬁ




Kon IIpoBepsieMblii YJ1€EMEHT COIep:KaHUsI
[TpencraBnenus 00 00MUX HAYYHBIX MPUHIXIAX IPOMBIIUICHHOTO MTOMYYCHUS BAKHEUIINX BeIIecTB. UeIoBeK B MUpE BEIIECTB U MAaTEPHANIOB: BAKHEHIIIIE CTPOUTEIBHBIC
3.2 MaTepualibl,  KOHCTPYKIMOHHBbIE  MaTephaibl,  Kpackd,  CTEKJIO, KepaMuKa,  MaTepuajbl  JUid  JJIEKTPOHWMKH,  HAHOMATepHalbl,  OpraHHYecKue
Y MUHEpaJIbHbIC YI00pEeHUs
33 XuMmus ¥ 3M0pOBbE YEIOBEKA: TPABIJIA HCIIOIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, IMpaBmia 0€30MacHOTO HCIOIh30BaHUS MPETApaToB OBITOBOM XUMHHU B MMOBCEAHEBHOMN

JKU3HU




