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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma 1mo XMMHHM Ha YPOBEHB CpPeIHETO 0O0Iero oopasoBanus mis oOydarommxes 10—11-x
kiaccoB ['bOY mikonst Ne 484 pa3paboTana B COOTBETCTBUU C TPEOOBAHUSIMM:

®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccutickoii deneparuny;

npukaza Muanpocsemenus ot 31.05.2021 Ne 287 «0O6 yrBepxkaeHUH QeaepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIEr0 00pa30BaHUs;

npuka3za MunmnpocsemnieHuss ot 18.05.2023 Ne 370 «O6 yrBepkaeHun deaeparibHON
00pa3oBaTeNbHON IPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHUS;

npuka3za MunnpocsemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaika opraHu3anuud H
OCYILIECTBICHUSI 00pa30oBaTEeNIbHOM  JESATENbHOCTH IO OCHOBHBIM  00111€00pa30BaTEIbHBIM
nmporpaMMaM — 0Opa30BaTENbHBIM MPOrpaMMaM HAYaJlbHOTO OOIIEr0, OCHOBHOTO OOIIEr0 M
cpenHero odmiero oopa3oBaHus»;

CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOIHYECKUE TPeOOBAaHUS K OpraHM3alUsIM BOCIHUTAHUS U
00y4YeHHs, OT/IbIXa ¥ 03[JOPOBJICHUS IETEH U MOJIOJICIKN», YTBEPKICHHBIX IIOCTAHOBIIEHUEM ITTABHOTO
canuTapHoro Bpada ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urueHndyeckre HOPMATUBHBI U TPEOOBAHMS K 00ECIICYCHUIO 0€30IMaCHOCTH U
(unn) Ge3BpeqHOCTH M YenoBeka (DaKTOPOB Cpelibl OOUTAHUA», YTBEPKICHHBIX MTOCTAHOBICHUEM
[JIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

KOHUENIMN pa3BUTUs Treorpadpuueckoro odpasoBanust B Poccuiickoit denepannn, yrBepxkaeHHON
peuienrneM kosiernu Munnpocsenienust ot 24.12.2018;

KOHICIIIHUH 3KOJIOTHYCCKOT'O O6pa30BaHI/IH B CUCTEMC 06mero 06paSOBaHI/I$I;

y4eOHOTr0 TIJIaHa OCHOBHOTO 00IIIero 00pa3oBaHus, yTBepxkaeHHOro pukazom ['BOY mkomnsr Ne 484
ot 01.09.2025 Ne 410-oy «YT1Bepxkaenue OOII mo @OOIy;,

noJjioxkeHust o padoueit nporpamme ['bOY mikonsr Ne 484;

¢benepanbHON pabouelt mporpaMmsl IO Y4eOHOMY IpeaMeTy «XHUMHUSI».

PaGouass mporpamma OpHEHTHMpOBAaHAa Ha ILEJEBbIE NPUOPUTETHI, CPOPMYIHpPOBAaHHBIE B (eaepaabHON
paboueii mporpamMMe BocuTaHusl U B paboueit mporpamme Bociutanus ['BOY mikomst Ne 484.

['maBHBIMU LIETSIMH U3yUeHUS NpeaMeTa «XuMus» Ha 6a3oBoM ypoHe (10 —11 ki) aBastoTcs:

. (hopMHUpPOBaHHE CUCTEMbBI XUMUYECKHUX 3HAHUN KaK BaKHEUIIIEH COCTaBIIAIONICH €CTeCTBEHHO-
HAyYHOUW KapTHUHBI MHPa, B OCHOBE KOTOPOM JIeXkKAaT KIIFOUEBhIE TOHATHSA, (DyHIaMEeHTaIbHbIE 3aKOHbI
U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000IIeHNT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX pa3BUTUS H
CTaHOBJICHHUS;

. (¢bopMUpOBaHME M pa3BUTHE MPEACTABICHUI O HayuyHbIX METO/ax MO3HAHMS BEIIECTB M
XUMHAYECKHUX PEaKLIU, HEOOXOIUMBIX JIJIsl IPUOOPETECHHSI YMEHHI OPUEHTHPOBATHCS B MUPE BEILICCTB
Y XUMHYECKUX SIBJICHUH, UMEIOIIHUX MECTO B IPUPOJE, B MPAKTUYECKON U TIOBCEJHEBHOW KU3HU;

o paBBI/ITI/Ie yMeHI/If/'I nu CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C HaGJIIOI[CHI/ICM nu OGBHCHGHI/IGM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM TPABIIT 0€301TaCHOT0 00OpaIeHHUs C BEIECTBAMH.

[Ipu uzyyenun npeamera «XUMHUsH» JOMUHUPYIOLIEEe 3HAUEHNE IPUOOPETAIOT TaKUeE 1IeNU U 3a/1a4H, KaK:

. ajanTanus o0yJaromuxcs K YCIOBHSAM AMHAMUYHO Pa3BUBAIOIIETOCS MUpPa, (OPMHUPOBAHUE
MHTEJUIEKTYaJJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K €amMooOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY TPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JXU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;



. (dbopMupoBaHHE Y O0YJAIOIIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITHH ), IMEIOIIIUX
YHUBCPCAJIBHOC 3HAUYCHUC [JId Ppa3JIMYHbIX BHUIOB JCATCIBHOCTU: PCUICHUA HpOGHCM, IIOUCKa,
aHanu3a ¥ o0paboTku WHGOOpPMAIMU, HEOOXOTUMBIX IUIsI NMPHOOPETEHUS OIbITAa ACSITEIBHOCTH,
KOTOpasA 3aHUMACT BaXHOC MCECTO B IMO3HAHHWU XHWMHUH, a4 TaAKXKC IJId OLCHKH C HO3HLIHI>1
IKOJIOTUYECKOM Oe30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX TPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MPUPOIHYIO CPELY;

o pa3BUTHE TMO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aroIuXcs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpeTaTh HOBBIE 3HAaHUS 1O XHMHU B
COOTBETCTBUHU C XHU3HCHHBIMU HOTpeGHOCTHMI/I, HCIIOJIb30BAaTh COBPCMCHHBIC I/IH(i)OpMaL[I/IOHHBIe
TEXHOJIOTUH JUIS TIOMCKA M aHajn3a Y4eOHOH M HAyYHO-NOMYJISAPHOW HH(OpMAIMK XHUMHUYECKOTO
COZICPIKAHHS;

. (dhopMUpOBaHHE W PA3BUTHE y OOYUYAIOIIUXCS ACCOLUATUBHOTO W JIOTUYECKOTO MBIIUICHHSI,
Ha0JI0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
[IpY IUITAHUPOBAHUU U MTPOBEICHUN XUMUYECKOr0 IKCIIEPUMEHTA;

o BOCIUTAaHHE y 00y4arOIIUXCs YOSKIEHHOCTU B TYMaHUCTUYECKOM HaIllpaBIE€HHOCTH XUMUH,
e€ BaXHOM pOJIM B pELIEHUH TJI00aJIbHBIX MPOOJIEM PpPaLMOHAIBHOTO MPUPOIONOIb30BaAHMUS,
MIOTIOJIHEHHSI JHEPreTHYECKUX PEeCypcoB U COXPAHEHHs MPUPOAHOTO PABHOBECHs, OCO3HAHMS
HEOO0XOMMOCTH OEPEKHOT0 OTHOIICHHUS K MPHPOJE M CBOEMY 3JI0POBBIO, a TAKXKe MPUOOPETCHHS
OIbITa HCHOJb30BAHUS IMOJYYEHHBIX 3HAHUU A NPUHATUS I'PAMOTHBIX pEIIEHUH B CUTYyalUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

Mecto nmpeamMera B y‘leﬁHOM IJIaHe

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI WM3YYEHHMs] XUMHUHM, Ha 0a30BOM YPOBHE CpEIHEro oOMIero
oOpa3zoBanusl, cocTaBiusieT 68 yacos: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac
B HEJIETIO).

Y4eOHo-MeTOoAMYECKOE 00ecniedyeHrne 00pa30BaTeJbHOIO0 Mmpouecca

VYyebnuk: ['abpuensu O.C., OctpoymoB WU.I'., CnaaxoB C.A. Xwummus. 10 xiacc. bazoBblif ypoBeHb:
y4eOHHK 11 00111e00pa3zoBaTenbHbIX yupexaeHuii. M.: Ilpocsemenue ,2020r.

VYuebnuk: O.C I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. Xumus. 11 knacc. ba3oBblil ypoBeHb:
y4eOHHK 11 0011e00pa3zoBaTenbHbIX yupexaeHuii. M. : [Ipocsemienue, 2021r.

BocnurateabHBIA NOTEHIHAAJ H3YYCHUS XUMHUH PCATU3IYETCHA Yepe3:

° Bocrnutanue ymeHUS CKOHIIEHTPUPOBATHCS HA MOJYYSHUN HHPOPMAIIUH, BBIICTUTD TTIABHOE,
YCTaHOBUTH IPUYUHHO-CIIEICTBEHHBIC CBSA3H MEKY COOBITUSIMU U SIBICHUSIMHU.

. BHuMarepHOE M 9yTKOE OTHOIICHHE K yYaIlUMCS, TIeTarOTHIECKHH TaKT, COTPYIHHYECTBO C
YUaITUMHUCS B 3aHHTEPECOBAHHOCTD B MIX yCIIeXaX.

° [IpoBepka ycBO€HHOTO Marepuasiia. BoCHUTBHIBaeTCS KPUTHYECKOE OTHOIICHHWE K CBOUM
3HAHUSIM, PA3BUBAETCS CIOCOOHOCTH OLIEHUTH dPPEKTUBHOCTh COOCTBEHHOM pabOTHI.

. Hcnonb30BaHre BOCIMTATEIBHBIX BO3MOXHOCTEH COJIepyKaHUsS YICOHOTO TIpeIMeTa.

° [IpuMeHEeHHE HA YPOKE MHTEPAKTUBHBIX (OpM pabOThl yUallUXCsl: UHTCIUICKTYaIbHBIX HID,

JMCKYCCUH, TPYNIOBOH paboTel M pPabOThl B TMapax, KOTOpBIC IOBBHIMIAIOT IO3HABATEIBHYIO
MOTHUBAIMIO, JAIOT BO3MOXKHOCTH HPHUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHMajora, ydaT
KOMaHJTHOH paboTe M B3aUMOJICHCTBUIO C IPYTUMH O0yUJarOIIUMHUCS.

o [ToGy»*neHune MKOIBHUKOB COOTIOIaTh HA YPOKE OOLIETIPHHSTHIE HOPMBI IIOBE/ICHUS, TIPAaBUIIA
0O0IIeHus, TPUHLIUIBI y4eOHOW AUCUUIUIMHBI M CaMOOPTaHU3alIlH.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

JIMYHOCTHBIE PE3YJIBTATBI



@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOYYaIOUIMMHUCS MPOTPaMM CPEIHETrO
obmero o6pazoBanus (JTUYHOCTHBIM, METANIPEIMETHBIM U MpeaIMETHBIM). HaydHO-MeToqu4eckoit OCHOBOM
111 pa3pabOTKH MJIAHUPYEMBIX PEe3yIbTaTOB OCBOCHUS MPOTrPAMM CPEIHEr0 00IIero o0pa3oBaHUs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B cootBeTcTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IMOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHU A
npeamMeTa «XHUMUS» Ha YPOBHE CPECAHETO O6IH€FO O6pa3OBaHI/I${ BBIJCJICHEBI CIICAYIOIHUE COCTABIISIOIINC:

OCO3HAHUC O6yLIaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)I(,HaHCKOﬁ UACHTUYHOCTH — T'OTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOATCIBHOCTU U CaMOOITPCACIICHUTIO,

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/IIO;

LIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEXJECHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LEHHOCTEH WU
HCTOPUYECKHX TPAAULIUI 6a30BOM HAYKH XUMHUH;

FOTOBHOCTb M CIIOCOOHOCTH 06yqalonmxc>1 PYKOBOJACTBOBATLCA B cBOCH JACATCIIBHOCTH L EHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, IPUCYITUMHA IIGJIOCTHOI71 CHCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/I$I;

HaJIN4YUC IMPABOCO3HAHUA 3KOJIOTHYCCKOM KYJbTYPBI U CITOCOOHOCTH CTaBUTh LCJI U CTPOUTH KU3HCHHBIC
IIJIaHBI.

JImgyHOCTHBIC pE3yibTaTbl OCBOCHHA IPEAMCTA «X MU JOCTHUIarOTCd B CIAUMHCTBEC y‘~I€6HOﬁ u
BOCIIUTATEIIHLHOMN ACATCIIbBHOCTH B COOTBETCTBUHU C I'YMAHUCTUYCCKHUMH, COLUOKYJIBTYPHBIMHU, NYXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU U UACATIaMU pOCCHﬁCKOFO TpaXIaHCKOIr'o O6H1€CTBa, IIPUHATBIMU B O6HI€CTB€
HOpMaMU MW IIpaBHJIaMU ITIOBCIACHUS, CHOCO6CTBYIOH_II/IMI/I nmponoeccaM CaMOIIO3HAHHA, CaMOpPAa3BUTHUA H
HPaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU 06y‘-IaIOIIII/IXC$I.

JIndHOCTHBIC pe3yiibTaTbl OCBOCHHUA NPEAMETa «XUMUS» OTpaxxaroT C(i)OpMHpOBaHHOCTB OIIbITa
IMO3HABaTEILHON M HpaKTI/ILIeCKOI\/'I JACATCIIBHOCTH 06yqa}onmxcs[ o pcajm3anr INPUHATBIX B 06HIGCTB€
HCHHOCTCI\/’I, B TOM YHMCJIC B 4aCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs OOYyYarOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, yBa)K€HUS K 3aKOHY H
IIPABOIIOPAIIKY;

MpEACTABJIICHUA O COMUAJIBHBIX HOPpMAX U IIpaBUJIaX MEKIINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBC,

TOTOBHOCTHU K COBMECTHOM TBOPYECKON 1€ATEIHHOCTH IIPU CO3JJTaHUH YUEOHBIX POEKTOB, PEIIEHUH Y4eOHBIX
Y ITO3HABATEIIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATH M INpUHUMAaTh MOTHUBBI, HAMCPCHHS, JIOTUKY U apryMCHTBI APYIrUX IPHU aHAJIN3C
Pa3IMIHBIX BUAOB yqe6H0ﬁ JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHMS
HEHHOCTHOI'O OTHOMICHUA K HCTOPUUYCCKOMY U HAYYHOMY HACJICIUTO OTEYECTBEHHOM XHUMHH;

YBaAXXCHUA K IMPOLECCY TBOPUECCTBA B obnactu TCOPHUHU U MPAKTHYCCKOTO MPUMCHCHUA XHUMUH, OCO3HAHUSA
TOTO, qTo JOCTHIKCHUA HAayKHn €CTh pe3yibTaT JINTCIIbHBIX Haa]'[lo,[[eHHfI, KpOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOT'O TPpyda y‘IéHBIX " IIPAaKTUKOB,

WHTEpeca U MO3HABAaTEIbHBIX MOTHBOB B MOJIYUYEHUH U MOCIEAYIONEM aHaIH3e HH()OPMAILIUU O TTEPETOBBIX
JIOCTHUKEHHSX COBPEMEHHOW OT€UECTBEHHOW XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MTOBCACHU,

CIIOCOOHOCTH OIICHMBATh CUTYAIllMH, CBS3aHHBIC C XUMUYECKUMU SIBICHUSMHU, W MPUHUMATH OCO3HAHHBIC
pelIeHNs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH ONLICHHMBATH CBOE MOBCACHUC U IIOCTYIIKU CBOHX TOB&pHH.IGfI C HO3PII_IPII>'I HPAaBCTBCHHLIX U
IIPpaBOBbIX HOPM U OCO3HAHUC HOCJ'IC,Z[CTBI/Iﬁ OTUX ITOCTYIIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBbS:



MOHUMAaHMs IICHHOCTEH 30pOBOr0 M 0e30macHOro obOpasza JKHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

COOJII0ICHHS TTPaBHII OE30IaCHOTO OOpAIEHUs C BEIIECTBAMHU B OBITY, TOBCEHEBHOI JKU3HU U B TPYIOBOMH
IEATeNbHOCTH;

MOHUMAaHUS [ICHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IaCHOIO MOBEACHUS B CUTYaLIUSAX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HaHMA TMOCIEACTBUH M HENPUATUS BPEAHBIX INPHUBBIYEK (YHOTpEOJIEHUS alKorojs, HApKOTHUKOB,
KypEeHHUs);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-MCCIEIOBATENbCKON  JESITEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX AEATECIBHOCTH;

YCTaHOBKHU HAa aKTUBHOC YYAaCTUC B PCHICHUHU ITPAKTUYCCKUX 3ada4 COLIH&JILHOIZ HaIpaBJICHHOCTHU (B paMKax
CBOCTO KJIaccCa, H_IKOJ'IBI);

MHTEpECca K MPaKTHIECKOMY M3y4eHHIO MPO(eccHil pa3ImyHOro poja, B TOM YHCIIe Ha OCHOBE IIPUMEHEHUS
IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXKEHUS K TPYLY, JIIOJSAM TPyAa U PE3YyIbTaTaM TPYJIOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAJIBbHOW TPACKTOPHH 00pa3oBaHUs, Oyaymiel mpodeccuu u
peanu3anuy COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH,
MHTEPECOB U MOTpeOHOCTEN 001IECTBA;

6) 3K0J10rMYeCcKOro BOCIUTAHMS:
HKOJIOTHUYECKH 1EIeCO00Pa3HOT0 OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMII€;

IMIOHHUMAaHUS TJI00AIHLHOIO XapakTepa 3KOJOTHYCCKUX HpO6J’I€M, BJIMAHUA DKOHOMHUYCCKHUX MPOLECCOB Ha
COCTOAHHUC HpHpO,Z[HOﬁ n COHH&J’ILHOIX CpCabI;

OCO3HaHMS HEOOXOIMMOCTH HUCIOJIBb30BAHUS JOCTHKEHUH XUMUM Ul PELICHUs BONPOCOB PAllMOHAIBHOIO
MIPUPOIONOIB30BAHUS;

aKTUBHOTO HENpUATUSA JCUCTBUM, NPUHOCALIMX Bpel OKPYKAKOLIEH NPUPOJHOM cpene, yMEHHs
MIPOrHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMYECKHUE TOCIEACTBUS MNPEINPUHUMAEMbIX JEHCTBUM U
NpeJOTBpallaTh ux;

HaJIM4YHA Pa3BUTOr0 JSKOJIOTMYECKOI'O0 MBIIIJICHHA, 9KOJIOTHYCCKOU KYJBbTYpPBI, OIIbITa ACATCIBHOCTHU
JKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHUA PYKOBOJACTBOBATLCA HMU B HOSH&B&TCHBHOﬁ, KOMMyHI/IKaTPIBHOﬁ
n COHHaHBHOﬁ IIPAKTUKE, CIIOCOOHOCTH U YMCHUA aKTUBHO ITPOTUBOCTOATH UACOJIOTHHN XeMO(i)O6I/II/I;

7) HEHHOCTH HAYYHOI'0 NMTO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKUd U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMaHHUS crienu(UKU XUMHUU KaK HayKu, 0CO3HaHMs €€ posid B GOPMUPOBAHUHN PALIMOHAIIEHOTO HAYYHOTO
MBILUIEHHS], CO3/IaHUM LIEJIOCTHOTO MPEACTAaBICHUS 00 OKpYXarollleM MUpE KaK O €IUHCTBE MPUPOJbI U
YeloBeKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEeUIeHHH MpoOJeM COXpaHEHUS MPUPOIHOTO
paBHOBECHS,;

yOeXKAEHHOCTU B OCOOOW 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW LMBHIM3ALUU: B €€ T'YMaHUCTHYECKON
HAIpaBJICHHOCTH M B)KHOI POJIM B CO3/1aHUM HOBOM 0a3bl MaTEpUAIBHOM KYJIbTYPHI, pEIICHUH IT100aTbHbBIX
mpo0JieM YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, TUIIICBON 1 3KOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTUU MEIHMLMHBL, OOECIEUEHHH YCIOBUH YCIEUIHOTO TPyAa M 3KOJOTHYECKH
KOMQOPTHOH XKM3HU KKIOTO WIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: IOHMUMAaHMsI CYIIHOCTH METOJIOB TO3HAHMS, HCIOIb3YEeMbIX B
€CTECTBCHHBIX HAyKax, CIOCOOHOCTH WCIOJB30BaTh MOJTy4aeMble 3HAHHS s aHaIu3a U OOBSICHEHUS
SIBJICHUN OKPY’KaIOLIEro MHUpa U TMPOUCXOAAIIMX B HEM M3MEHEHM, YMEHHUs JAelaTh O00OCHOBaHHbBIE



3aKJIFOYEHHUs] HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIMXCS MAHHBIX C IENbI0 TOJIYYCHHUS ITOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOIb30BaTh XMMHYCCKHE 3HAHMS L PCIICHUA HpOGHeM B pPCaJIbHBIX
KN3HCHHBIX CUTYalHsIX;

HHTEPECA K ITIO3HAHUIO U HCCHGHOB&TGJ’IBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTHU M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHUIO, K aKTUBHOMY MOJTYYCHHIO
HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHbIX chepax npodecCHOHATbHON AeITeTbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yiIbTaThl OCBOCHHSA y4eOHOro IpeaMmera «XUMHUsS» Ha YpOBHE CPEJHEro oOmIiero
00pa30BaHMs BKJIIOYAIOT:

3HaYUMBbIe 151 (POPMUPOBAHUS MUPOBO33PEHUS OO0YUAIOIIUXCSA MEXAUCIUILUIMHAPHBIE (MEXIIPEIMETHBIC)
oO0IIeHay4YHbIE TOHATHS, OTPAXKAIOLIME LEJOCTHOCTh HAYYHOM KapTHUHBI MHpa U CHEUU(UKY METOA0B
[IO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEpPrus, SIBICHUE, MPOIEcC,
cucreMa, HaydHbli (akT, HOPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeI0BaHMUE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHe);

YHUBEpCaJbHbIC  y4eOHbIC  JeHcTBUs  (IIO3HABATENIbHBIC, KOMMYHUKATHBHBIC,  PETYJSTHBHBIC),
obecnieunBaromue (GopmupoBaHue (YHKIIMOHATHHOW TI'PAMOTHOCTH U COIMAIBLHOM KOMITETECHIIUU
oOyuaromuxcs;

CIOCOOHOCTH 00YUaIOLIMXCS UCIIOIB30BaTh OCBOCHHBIE MEXXIUCLIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS
Y YHUBEpCAJIbHbIC yueOHbIC ACHCTBUS B O3HABATEIFHON M COIIMAIBHON MPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIbTAThl OTpAXAKOT OBJAACHUC YHHUBCPCAIIbHBIMU y‘Ie6HBIMI/I IIO3HaBaTCJIIbHBIMMU,
KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HGﬁCTBHS[MI/I.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:
1) 6a30BbIe JIOTHYECKHE 1eliCTBHA:
CaMOCTOSITENTFHO (POPMYTUPOBATH M aKTYaATH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OIPEACIIAThL HCIIN ACATCIbHOCTH, 3aJaBas MMapaMETPhbl U KPUTCPUU UX JOCTUIKCHHA, COOTHOCHUTD PE3YJILTAThI
ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIISAMU,

KCIMOJIb30BATh MPU OCBOECHWUH 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIJICHHS — BBIJICTSATh XapaKTEPHbIEC MPU3HAKT
MOHATHIA M yCTaHABIMBATh WX B3aMMOCBS3b, UCIOIB30BAaTh COOTBETCTBYIOIINE MOHATHUS NI OOBSICHEHUS
OTJIETTHLHBIX (DAKTOB M SIBJICHUM;

BI)I6I/IpaTI) OCHOBAHUSA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I B€IICCTB U XUMHYCCKHNX peaKuHﬁ;
YCTaHABJIMBATL MPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SIBJICHUSAMU,

CTPOUTL  JIOTUYCCKUC  PACCYKIACHUA (I/IHJIYKTI/IBHLIC, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISIBJISITH
3aKOHOMCPHOCTHU U IPOTUBOPCHYUSA B paCCMaTPUBACMBIX SIBJICHUAX, (bOpMy.]'IHpOBaTI) BbIBOAbI U 3aKJIFOUYCHU A,

IPUMEHSATh B TMPOLIECCE IMO3HAHMA, HCIOJNb3YeMble B XHMHUU CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBbIBaTh MOJENIbHBIE MPEACTABICHUS — XUMUYECKUH 3HaK (CHMBOJI) DJIeMEHTa, XMUMHYEecKas
¢dopmyna, ypaBHEHHE XMMUYECKON peakuy — MPU PELICHUH y4eOHBIX MO3HABATENbHBIX M MPAKTHUYECKUX
3a1a4, NPUMEHATb HAa3BaHHBIC MOJEIBHBIC INPEICTABICHMS Ui BBIABICHHS XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BEILECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O NTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dbopMynupoBaTh IENM M 3aJa4d HCCICIOBAHUS, KCIONIH30BATh IIOCTABICHHBIE H CaMOCTOSTEIHHO
chopMyIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ1s1 (POPMUPOBAHUS TUIIOTE3bI
10 IPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;



BJIAJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI WU MPOBEICHHUS YUYEHUUYECKUX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HAOMIOJaTh 3a XOJOM IIPOIEcca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (opMmynupoBaTh O00OOIIEHUS U BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

pUOOPETaTh OMBIT YYCHUUECKON HCCIEI0BATEIBCKOM U MMPOESKTHON IEATEIbHOCTH, IPOSIBIATH CIIOCOOHOCTD
U TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJLOB DCILICHHUS IPAKTHUYECKUX 3anad, NPUMEHEHHIO
Pa3JIMYHBIX METOA0B ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX UH(OpMaLiK (HaydyHO-TIONYJIspHAs TUTEpAaTypa XUMHUECKOTO
coZiep KaHusl, CIPaBOYHBIE TOCOOMS, pecypchl MHTepHeTa), aHaTM3UpOBaTh MH(POPMALIHIO PAa3TMYHBIX BUIOB
1 (opM Ipe/ICTaBICHUS, KPUTHUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpochl W NPUMEHATH pA3JIMYHbIE METOAbl MPU TMOUCKE U OoTOOpe uH(popManuwy,
HE0OXOIMMOM s BHITIOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO THUIIA,

HpI/IO6peTaTB OIIBIT HMCIIOJIBb30BaHUA I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJIOTUH U Pa3INIHbIX
ITOHMCKOBBIX CUCTEM,

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBieHUs HHPOpManuu (Cxembl, Tpadukw,
JMarpaMMbl, TaOJIULbl, PUCYHKU U JIpyTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJICTBA MPHU padOTE ¢ XUMUYECKOW WH(pOpMAIIMEH: MPUMEHSITh
MeXnpeaMeTHble ((u3nuecKkue M MaTeMaTU4YecKue) 3HaKH M CUMBOJIBI, (opMylbl, abOpeBHATYPHI,
HOMCHKJIATYPY;

HUCIIOJIB30BAaTh U HpeO6pa30BLIBaTI> 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAIIAAHOCTH.
OBnaneHne YHuBEpCaJbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/Ta€MOM TEMBI B X0JI€ TUAJIOTA U/WUJTU TUCKYCCUU, BHICKA3bIBATh UJICH,
(bopMyIHUpOBaTh CBOM MPEIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMENd pPe3yJbTaTOB MO3HABATEIBHOU JEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSATEIBHO
WJTU COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUH XUMHYECKOTO SKCTIEPUMEHTA, TPAKTUIECKON pabOTHI 1O
MCCJIETOBAaHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, Peaiu3alliid y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BBHIBOJIBI
0 pe3yJbTaTaM MPOBEIEHHBIX UCCIECIOBAHUN MyTEM COTJIACOBAHMUS MTO3UIIMK B X0/1€ 00CYXKICHUS 1 0OMEHa
MHEHUSAMMU.

OBjaaaenue YHUBEPCAJILHBIMU PEryJISTUBHBIMU JeHCTBUSIMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO MMO3HABATENBHYIO JIEATEIbHOCTD, ONpeAess e€ Lean
Y 33/1a4¥, KOHTPOJIUPOBATH U MO MEPE HEOOXOAMMOCTH KOPPEKTUPOBATH MpeJiaraeMblii alrOpUTM IeHCTBUN
MIPU BBITIOJTHEHUW YY€OHBIX U HMCCIIEIOBATEIBCKUX 3a7a4, BhIOUpaTh Hambosee d3HPEeKTUBHBIA CIOCOO MX
penieHus ¢ y4€ToM MOJy4YeHHs] HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUYECKUX PEAKIIMIX;

OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBC CaMOaHaJin3a U CaMOOICHKH.

[lepeuens (koauduKaTop) NpoBepseMbIX TPEOOBAHUIN K METAIIPEAMETHBIM Pe3yJIbTaTaM
OCBOCHMS OCHOBHOH 00pazoBaTeIbHON MPOTrpaMMBbl CPEIHET0 00IIero 00pa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K METAIIPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
poOBEpSIEMOT . .
0 OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHEr0 00IIEero
o0Opa3oBaHUs
TpeboBaHUs
1 [To3naBaTenbHbIE YHUBEpCAIbHBIE yueOHbIE AeiicTBus (nanee - YY /)

1.1 ba3oBrle Joruueckue n1eucTBUS



111

1.1.2

113

114

1.1.5
1.2
1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

YcTaHaBIMBaTh CYNICCTBCHHBIA TMPU3HAK WA OCHOBAHHS  JUIS
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHS

BbIsSBISATE 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PpaccMaTpUBAEMBbIX
SIBIICHUSX

CamocrosarenbHO  (HOpMYyIHpPOBaTh M AKTyaJH3UpOBaTh Mpodiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

OIIPECACIIATh HCIU ACATCIIBHOCTH, 3aaBaTh MMapaMETPbl U KPUTCPHUU HUX
JOCTHIXKCHUA

Baocuth KOPpPEKTUBBI B ACATCIIBHOCTH, OICHHUBATL COOTBETCTBUC
PE3YIBTATOB LECIAM, OHCHHUBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTHU

Pa3BuBaTh KpeaTUBHOE MBINIJICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIeM
Bba3oBrle ncciienoBaTeIbCKUE JEUCTBUSI

Bnagerp HaBblkaMu  y4eOHO-HCCIEAOBAaTEIbCKOM W IPOEKTHOM
NeSITENIbHOCTH, HaBbIKaMU pa3pelieHust pooaemM

OBnazneHue BUAAMHU JCSATEIBHOCTH 110 MOIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalui, MNpeoOpa3oBaHUI0 M IPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX CHUTyallUsX, B TOM UHCIIE€ HpPU CO3/JaHUM YYEOHBIX U
COLIMAJIBHBIX IIPOEKTOB

CDOpMI/IpOBaHI/Ie HAy4YHOro THIla MBINUICHUA, BJIAJACHUC HaquOﬁ
TepMHHOHOFHCﬁ, KIHOYCBBIMHU INOHATUAMHA U MCTOAaMHU

BhIsSBISTH IPUYMHHO-CIIEACTBEHHBIE CBS3U U aKTyaJIH3UpOBATh 3ajauy,
BBIJIBUTATh THUIIOTE3Y €€ PpEeIIeHUs,, HaXOJIUTh AapryMEHThl A
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH
peuieHus

AHaJ'II/I3I/IpOBaTL IMMOJIYYCHHBIC B XOAC PCIICHHUA 3aJa4u PC3YJIbTAaThI,
KPUTHYCCKU OUCHUBATDH UX JOCTOBCPHOCTD, MIPOTHO3UPOBATH USMCHCHUC
B HOBBIX YCJIOBUAX

yMeTI) nepeHochb 3HAHUA B HOSHaBaTeJ'II)HYIO u HpaKTquCKyIO
00J1aCTH KU3HEACITEIHHOCTH,

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;
OCYIIECTBIISTH IIE€JICHANIPABIICHHBIH MTOUCK MTEPEHOCa CPEACTB U
CIIOCO0O0B ACUCTBUS B MPOGECCHOHATHHYIO CPEIy

CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITENILHOMY IOMCKY METOJIOB
perieHus TPaKTUYECKUX 3a7a4y, MPUMEHEHUIO Pa3JIMYHbIX METOOB
TTO3HAHUSI;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33Jaud B 00pa30BaTEIbHOM
NeSITebHOCTH U )KU3HEHHBIX CUTYAIHIX;

CTaBUTDb HpOGHGMBI " 3a/1a4¥, JOMMYCKAOMUC AJIbTCPHATUBHBIC PCIICHU S,

BBIIBUTaTh HOBBIE WJEW, IpellaraTb OpPUTMHAJIbHBIC TOAXOIBl U
pelieHus;

paspabaTeiBaTh IUIaH peEIIeHHUs MpoOjaeMbl ¢ y4€TOM aHauu3a
UMEIOIINXCS MAaTEPUATBHBIX U HEMaTEPUATBHBIX PECYPCOB



1.3
13.1

1.3.2

133

1.34

135

2.1
211

212

2.13

3.1
3.11

3.1.2

3.2
3.2.1

3.2.2

Pabora ¢ unpopmanueit

Brnaners HaBbIKaMM TOJTy4eHUS MH()OPMAIMM U3 MCTOUYHUKOB Pa3HBIX
THIIOB, CaMOCTOSTEIILHO OCYIIECTBIIATh MOMCK, aHaJN3,
CHCTEMaTHU3alMI0 ¥ MHTEPIIPETALUIO HH(OPMAIIMK PA3THYHBIX BUIOB U
(dhopM mpeIcTaBICHUS

Co3nmaBaTh TEKCTHl B pa3lUuUHBIX (opMarax C y4ETOM HAa3HAYCHUS
uHbOpMAMK U IENIEBOW ayJUTOPUHU, BBIOMpAs ONTUMAIbHYIO (HhopMy
MPEJCTABICHUS U BU3yaIH3alun

OneHuBaTh  JOCTOBEPHOCTh,  JICTUTUMHOCTh  HH(popmMarum, e
COOTBETCTBUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

Hcnonp3oBate cpeacrBa MHOOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B pEHIEHHMH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX H
OpPTraHU3aIMOHHBIX 3a7a4 C COONIOJIEHHEM TpeOOBaHMI SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHbI, pecypcocOepekeHus, MPaBOBBIX WU
ATUYECKHX HOPM, HOPM UH(OPMALIMOHHOM O€30MacHOCTH

Bnagers HaBblkaMH ~pacmo3HaBaHUS W 3alIUTHl  WHOpMaIuwy,
nH(OPMALIMOHHON 6E30MaCHOCTH TUYHOCTH

KommyHnukatusHbie VY /]
Oobmenue

Ocy1iecTBIATh KOMMYHHKAIIMH BO BCeX c(hepax >KM3HU; BIAJETh
pa3IUYHBIMU ClIOCO0aMU OOIIEHUS U B3aUMOCHCTBUSA

Pa3BépHyTO M JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHMS C UCIIOIb30BAHUEM
SI3BIKOBBIX CPEZCTB

AprymMeHTHpOBaHHO BECTHU JAUAJIOT
Perynarusueie YV /|
Camoopranuzarus

CaMOCTOATENBHO OCYIIECTBIATH O3HABATEIBHYIO 1E€ATEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1a41
B 00pa30BaTeNbHON AEATEIBHOCTU U )KU3HEHHBIX CUTYallUsX; 1aBaTh
OLIEHKY HOBBIM CUTYaIUsIM

CaMOCTOSITeTbHO COCTABIATH TUIAH PEIIeHUS MPOOIEMBI C YIETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEIMTOYTCHHIA;
JieNaTh OCO3HAHHBIA BEIOOD, apryMEHTHPOBATh €T0, OpaTh
OTBETCTBEHHOCTH 32 PEIICHHE; OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM SpYAULINH B
pa3HBIX 00JIACTAX 3HAHUN

CaMOKOHTpOJIb

HaBaTB OLCHKY HOBBIM CUTyallUsiM, BHOCHUTb KOPpPCKTHUBBLI B
ACATCIIBHOCTD, OLICHUBATE COOTBETCTBUC PE3YJIHLTATOB LCIISIM

BrnameTts HaBbIKAaMU TMO3HABATEIBHOW pPEQIICKCHHU KaK OCO3HAHMS
COBEpILIAEMBIX JICMCTBUI W MBICIUTEIBHBIX POLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHUM;



UCIOJIb30BaTh MPUEMBI peQUIeKCHH MJs OLEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMCThb OLICHUBATH PUCKU U CBOCBPCMCHHO MPUHUMATL PCHICHUA IO HUX
CHUKCHHIO

3.3 DOMOIMOHATIBHBIA UHTEIIEKT, MPEANoIaraiui copMrUpoOBaHHOCTD:
CaMOpPETYJINPOBaHMs, BKIIFOYAIOILIEr0 CAMOKOHTPOJIb, YMEHUE
MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CIIOCOOHOCTD
aJaNTHPOBAThCS K SMOLMOHATIbHBIM U3MEHEHUSM U MPOSIBIIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHUIO
LEJId U YCIEXy, ONTHUMHU3M, MHUIMATHUBHOCTb, YMEHUE JECHCTBOBATh,
HUCXOId U3 CBOUX BO3MOKHOCTEHN

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUNA O XMMUYECKON COCTaBIISIIOIIEH eCTeCTBEHHO-HAYYHOI KapTHHBI MUpAa,
pOJM XUMHH B TO3HAHWM SBICHUNA MPHUPOIBI, B (POPMHUPOBAHUU MBIIUICHHUS W KYJIBTYphl JUYHOCTH, €€
(GYHKIMOHATIBHOM T'PaMOTHOCTH, HEOOXOAMMOW Ul pELIeHMs MPaKTHYECKUX 3aJad U HKOJOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/J0POBBIO U MPUPOJHOMN CPELE;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIIOJIATAONINE MOHATUS (XUMHUECKUN
3JIEMEHT, aTOM, 3JEKTPOHHAas OO0OJOYKAa aTroMma, MOJIEKyJa, BaJeHTHOCTb, 3JEKTPOOTPULIATEIbHOCTD,
XUMHUECKas CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpalll€HHas), MOJb, MOJSIpHas Macca,
MOJISIpHBIM  00BEM, YIIepoIHbId cKeneT, (YHKIMOHAJIbHAs TpPYIMINa, pPaguKal, H30MEpHs, H30MEpHl,
TOMOJIOTHYECKUI Psijl, TOMOJIOTH, YII€BOJOPObI, KHUCIOPOJ U a30TCOJEpKAIUE COSTUHEHHS, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
opranuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHUU; MUPOBO33pEHUECKUE 3HAHUS, JIeKalllie B OCHOBE IOHUMaHUS IPUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKUX SIBJIEHUH, (DaKTOJIOTMUECKHE CBEIEHUS O CBOWCTBAxX, COCTaBE, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUN BAKHEHIINX OPraHWYECKUX BELIECTB B OBITY M MPAKTHUUYECKON JEATEIbHOCTH
4eJI0BEKa;

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XapPAKTCPHBIC TPHU3HAKU HOHﬂTHﬁ, YCTAaHABJIMBATH UX B3aNUMOCB3b,
HCIIOJIB30BATh COOTBETCTBYIOIIMC TIIOHATHA TIpU OIIMCAHUWKM COCTaBa, CTPOCHUA U npeBpameHHﬁ
OpraHu4YCCKUux COCI[I/IHCHI/If/’I;

c(hOpPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJHKY JJISi COCTABICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM) (HOPMYST OPraHMYECKUX BEIIECTB W YPAaBHEHHM XUMHUYECKUX
peaKuuii, U3roTaBIMBATh MOJEIHM MOJIEKYJ OPTaHUYECKUX BELIECTB JUI WIUTIOCTPALMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHHS;

C(bOpMI/IpOBaHHOCTI: yMeHI/Iﬁ YCTAaHABJIMBATh NPUHAMJIC)KHOCTbL U3YUYCHHBIX OPraHUYCCKHUX BCIICCTB IO UX
COCTaBy M CTPOEHHUIO K OINpeAeNEéHHOMY KIacCy/Tpyrie COeOUHEHHH (yrieBOJOpOAbl, KHUCIOPOA U
a30TcoJCprKalliuC COCAUHCHHS, BBICOKOMOJICKYJISIPHBIC COGI[I/IHCHI/IH), JaBaTb WM Ha3BaHUA IIO
cuctematuyeckorr HomeHkiatype (IUPAC), a Takke NPUBOAUTH TPHBUAIBHBIC Ha3BaHUS OTICIBHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, MPOIHIIIEH, alleTUJICH, STUICHIJIMKOIb, TIHIEpUH, (eHoI, (opMaTbAeTH I,
alleTanbpJeru], MypaBbUHas KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCIOTa, CT€apUHOBAs KHUCIOTa,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

C(bOpMI/IpOBaHHOCTL YMCHHA ONPCACIIATL BUIBI XUMHUYECKOU CBSA3U B OpTraHUYCCKUX COCAUHCHHUAX
(omMHApHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJIOKEHHSI TEOPHHM CTPOEHHUS OpraHMYecKHX BemecTB A. M.
BytnepoBa 17151 00BbsICHEHUS 3aBUCHUMOCTH CBOWCTB BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHUS
MAaccChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA
TUMHUYHBIX TPEJICTABUTENICH PA3IMYHBIX KJIAaCCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, 3TUJICH, IIPOIHIICH,
arieTuiieH, oOyraauen-1,3, metunoyraauen-1,3, 6eH3011, METaHOJ, 3TaHOJI, STUJICHIJIUKOJIb, TTIUIEpUH, GeHO,
aneTanbJeTu]l, MypaBbHHAasi M YKCYCHas KHUCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI0JI03a, aMHUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKAY HHUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIHA C UCTIOIb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHHKHU YTIIEBOJOPOIHOTO CBHIPhs (He(Th, MPUPOIHBINA
ras, yrojib), CHOCOObI UX MepepaboTKU U MPAKTHUECKOE PUMEHEHHE MPOIyKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHUH IPOBOJAUTH BBIUMCICHUS MO XWMHUYECKUM ypaBHEHHMAM (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEIECTBA MJIM IMPOAYKTa PEaKLMU [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHW BIJIAJICTh CUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJAaX HAy4YHOTO IO3HAHUS,
UCIOJIb3YEMBIX B XMMHH IPU H3yYEHUU BEIIECTB U XUMHUYECKHUX SIBICHHH (HAOIIOACHHE, M3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE), UCTIOIB30BATh CUCTEMHBIC XUMUYECKNE 3HAHUS JIJISl IPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh MPaBUiIa IMOJIB30BAHMS XUMHYECKONH TOCYAONH M JTaOOpaTOpHBIM
o0opynoBaHUEM, a TaKXe IpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIHUSMHU IO
BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh yMEHUH IJIAHUPOBATH M BBINOJHATH XMUMHUYECKHH HKCHEPUMEHT (TpEeBpaIICHUS
OPraHUYECKUX BELIECTB IIPU HArPEBAHUHM, IIOJYyYEHUE JTUIICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIC
peaKiuy OpraHUYecKHUX BEIIECTB, J€HATypalus OEJKOB IpH HarpeBaHUM, LIBETHbIE PEAaKIUH OEIKOB) B
COOTBETCTBUM C MPAaBUJIAMU TEXHUKHU O€30MaCHOCTH HpU OOpallleHHH C BEIECTBAMU U JIaOOpaTOPHBIM
000py/IOBaHUEM, MPEACTABIATh PE3YIbTAThl XUMHUYECKOIO IKCIEPUMEHTa B (opMe 3aluCH YpaBHEHM
COOTBETCTBYIOLINX peakluil U (hOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0O HH(OpMalNIO, MOJy4yaeMylo W3
pa3HBIX HCTOYHHUKOB (cpescTBa MaccoBoil nHpopMmaru, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHUiIa HKOJOTHUECKHU L€IeCO00pa3HOro MOBEACHUS B ObITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHsI CBOETO 3I0POBbS W OKPYKAIOIIEH NPUPOIHOM Cpenbl,
OCO3HaBaTb OIIACHOCTb BO3JCUCTBUSA HA JKMBBIE OPIaHU3MBI ONPEIEIEHHBIX OPraHUYECKUX BELIECTB,
noHuMasi cMbicn nokasarens [1JIK, noscusaTe Ha npuMepax cnocoObl YMEHbIIEHUS U MPEIOTBPALLECHUS UX
BPEIHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa;

JJIA 06yqa}01u1/1xcs{ C OIrpaHUYCHHBIMHU BO3MOKHOCTAMM 3I0POBbA: YMCHUC IIPUMCHATH 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJaX IMMO3HAHHWA BCIICCTB U XUMHWYCCKUX HBJICHI/Iﬁ;

JUIS CIeNbIX U CIa0OBUASIIMX OOYyYaroUIMXCA: YMEHHE HCIOJb30BaTh pPeNbe(HO-TOYEUHYIO CHUCTEMY
obo3Hauenuii JI. bpailist 1uid 3anucu XUMHYECKUX (GOPMYIL.

11 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O011as U Heopranudeckasi XuMHUsD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI: O XUMHUECKOW COCTABIISAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA,
pPOJM XUMHH B MO3HAHWU SIBICHUN MPUPOJBI, B (POPMHUPOBAHWU MBIIUICHHUS M KYJIbTYpbl JHYHOCTH, €€
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOTUMOM ISl PELICHUS MNPAKTHUECKUX 3alad M JKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOIHON CPEAE;

BJIa/ICHUE CUCTEMOW XMMUYECKUX 3HAHHM, KOTOpask BKJIIOYAET: OCHOBOIOJIAraloIIye MOHATHS (XUMUYECKUI
3JIEMEHT, aTOM, U30TOTI, S-, P-, 0- 2JIEKTpOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIN 00BEM,
BaJICHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTb, CTEIIEHb OKHCIEHUS, XUMUYECKasl CBA3b (KOBaJEHTHAas, MOHHA,
MeTaJuIMuecKasi, BOJOpPOJIHAs), KpUCTAJUIMUECKash pemIeTKa, TUIMbl XWMHUYECKHX pEaKIui, pacTBop,
3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIIUTHUECKAS TUCCOLMALINSL, OKACIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEeaKIuu, XHWMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOIUTUUYECKOMN
nucconuanuu, nepuoaunyeckuil 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB, 3aKOH



COXpaHEHUs U MPEBPAIICHUS SHEPTUU MMPU XUMHUECKUX PEAKIUSAX ), 3AKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XAMHWH, MHUPOBO33PEHUYECKHE 3HAHWS, JIEKAIMMUE B OCHOBE TOHWUMAHUSA NPUYMHHOCTA W CHUCTEMHOCTH
XUMHYECKHUX SIBICHHH, (DAaKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJNYYCHHH M O€30MacHOM
WCIIOJIb30BaHUH BOXKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MIPAKTUUYECKOMN ACATEIHHOCTH YEIOBEKA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapPaKTCPHBIC MMPHU3HAKU HOHSITI/If/'I, YCTaHABJIMBATh UX B3aNUMOCB3b,
HCII0JIB30BAaTh COOTBETCTBYIOIUE ITOHATHSA IIPHU OIIMCAHNHN HCOPIraHUYCCKUX BCIICCTB U UX npeBpameHHﬁ;

c(OPMHUPOBAHHOCTb YMEHUH HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIeHUs (POpMYIT BEIIECTB U
YpaBHEHUH XUMHUYECKHX peakiuil, cucreMatuueckyto HoMeHknaTypy (IUPAC) u TpuBuaibHblE Ha3BaHUS
OTIENbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ra3, yIJIeKHCIbId ra3, aMMHak, rami€Has H3BeCTb,
HeraméHas U3BeCTh, IMThEBAsI CO/IA, IUPUT U IPYTUE);

c(hOPMHUPOBAHHOCTh YMEHUW OMPEEIATh BaJCHTHOCTh M CTEIICHb OKHCIICHHS XHMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAs, HMOHHAs, METAJUIMYECKas,
BOJIOPOAHAs) B COEAUMHEHUSAX, THI KPHUCTAIMYECKON pemETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJICKYJIIpHAasi, HOHHAs, MeTaJuIMuecKas), XapaKTep Cpeabl B BOIHBIX pPacTBOpaX HEOPTaHUYECKUX
COCITMHEHHI;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAAIE)KHOCTh HEOPTaHMUYECKHUX BEILECTB IO UX COCTAaBY K
onpeAeN€HHOMY KJIacCy/TpyIIe COCIUHEHUH (MPOCThIE BEMICCTBA — METAJUIBl M HEMETAJUIbI, OKCHJIBI,
OCHOBaHUS$, KUCIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHUW pPaCKpBIBaTh CMBICT Tepuoamdeckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE aTOMOB XMMHUYECKHX dJIeMeHTOB 1—4
nepuo 0B Ilepuoanyeckoi cucrembl XuMuueckux 3jieMeHToB J[. M. MeHaeneeBa, UCMOb3ysl MIOHATUSA «S-,
p-, d-351eKTpOHHBIE OPOWTATHMY», «IHEPreTHUECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MCHEHHUSI
CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCOUHEHUM MO nepuojaM M rpymnmnaMm Ilepponndeckoi cucTteMbl
XUMHYECKUX 31eMeHTOB JI. 1. MeHaeneeBa;

c(hOpMHUPOBAHHOCTh YMEHH I XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA HEOPTAHMYECKUX
BEIIECTB  Pa3MYHBIX KJIACCOB, TOJATBEPXKIATh CYIIECTBOBAHME TI'€HETUYECKOM CBA3M  MEXIY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIIO YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIHiA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(ULIMPOBATH XUMUYECKUE PEAKIIUU 110 PA3IUYHBIM NIPU3HAKAM (YUCITY U
COCTaBy pearupymoIlux BEIIeCTB, TEMIOBOMY 3(PQeKTy peakiuu, HW3MEHECHUIO CTENeHEeH OKUCICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHUS PEAKIMH pa3IMUHBIX THIIOB, NOJHBIE U COKpAIIEHHBIE
YpaBHEHHUSI peakuii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX ATH peakluu UAYT 10 KOHILIA;

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MMpOBOAWUTL PCAKIHU, MOATBCPIKIAIONINC KauyeCTBEHHBIN COCTaB Ppa3InYHbIX
HCOPTraHNYCCKUX BCIUICCTB, paCllO3HABATHL OIBITHBIM HyTéM HOHBI, IPHUCYTCTBYIOIIMEC B BOJHBIX pacTBOpPax
HCOPTraHNYCCKUX BCILCCTB,

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ PaCKpbIBATh CYHIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKL{I/Iﬁ
IMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOT'O OajlaHca dTHX peaKum‘/'I;

c(hOPMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu OT Pa3IUYHBIX
(haKkTOpOB; XapaKTep CMEIIEHHUS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3IEHCTBHS
(mpuntun Jle Hlatense);

chOpPMUPOBAHHOCTh ~YMEHHH  XapaKTEepPH30BaTh XHMHUYECKHE TPOIECCHI, JIeKAIIMe B  OCHOBE
MIPOMBIIIJICHHOTO MOJIYYeHHs] CEPHOM KHUCIOThI, aMMHUaKa, a Takke COPMUPOBAHHOCTH MPE/ICTAaBICHUM 00
OOIINX HAYYHBIX MPUHIIUTIAX U IKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYUCIIEHUS C HCIOJIB30BAaHUEM IMOHATHS «MaccoBas OIS
BEIIECTBA B PAcTBOPE», 0OBEMHBIX OTHOILICHHUH Tra30B MPU XUMHUYECKUX PEAKIIHSIX, MACChl BEIIECTBA WITH
0o0BbEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU OObEMY OJHOTO W3 YYacCTBYIOIIMX B
peaKkiuu BeIIecTB, TEIUIOBOro 3¢ (deKra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;



c(OPMHPOBAHHOCTh YMEHUU COOJIIOATh MpaBUiIa MOJIb30BAaHUA XMMHUYECKOH Mocyaoi M 1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe IpaBujia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHHM C HHCTPYKIHUSMHU IO
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIIBITOB;

C()OPMHUPOBAHHOCTL YMEHHUI IJIAHUPOBATh M BBINOJHATH XMUMHUYECKMH OSKCHEPUMEHT (pa3iokKeHHe
IIEPOKCHJIA BOJOPOJIAa B IPUCYTCTBUM KaTalu3aTopa, ONPEAEICHUE CPEIbl PACTBOPOB BEILIECTB C IOMOIIbIO
YHHUBEPCAIbHOI'O MHANKATOPA, BIMSHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluH, peakLiuu
MOHHOTO 0OMEHa, KaUeCTBEHHBIE PEAKIINU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS,
peleHre 3KCIepUMEHTANIbHBIX 33a4 110 TeMaM «MeTaiuib» 1 «HemeTamib») B COOTBETCTBHM C ITPABUIAMHU
TEXHUKHA 0E30MacCHOCTH MpU OOpAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM 00OPYJIOBAHUEM, MIPEICTABIATh
pe3yabTaThl XUMHMUYECKOIO JKCHEpUMEHTa B (popMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX peakUuil U
(bopMyIHpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKU AHAIM3HPOBATH XUMHUECKYI0O WH(POpPMALHIO, MONIYYaeMYyI0 U3
pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, UHTEpPHET U IPYTUX);

c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH MpaBHJIa HKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOW JIEATENHHOCTH B IIENIAX COXPAHEHUS CBOETO 3J0POBbsl U OKPYXAlOIIeH HpPUPOIHON Cpeibl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBBIE OPTaHU3MBI OINpPEACIEHHBIX BEIIECTB, MOHUMASI CMBICIT
nokazarens [IJIK, moscHATh Ha mpumepax crmocoObl YMEHbBIIEHUS U TMPEAOTBpAIlEHUS HX BPEIHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;

JJIA O6yanOHII/IXC$[ C OIrpaHUYCHHBIMU BO3MOKHOCTAMM 3J0POBbA: YMCHUC IPUMCHATL 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJAaX IMO3HAHHUA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUIS CIIENBIX W CIA0OBWISIIUX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh PElbe(PHO-TOYCUHYIO CHCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

B ¢denepanpHBIX M pPErHOHANBHBIX IMPOIEIypaX OICHKH KadecTBa OOpa30BaHUS HCIOIB3YETCS
nepeueHb (Koau(pUKaTop) pachpeleNeHHBIX MO KJaccaM IMpOBepsSEeMbIX TpeOOBaHU K pe3ylbTaTam
OCBOCHHSI OCHOBHOW 0Opa30BaTENbHONW MPOTpaMMBbl CpEIHEro o0OIero oO0pa3oBaHUS U DJIEMEHTOB
COJIEp>KaHUS TI0 XUMHH.

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpazoBarenbHOl miporpammsl (10 kimacc)

Tabmuna 15
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSEMOr0 00pa3oBaTeNnbHOI MPOrpaMMbl CpPEeTHETO 00IIero 00pa3oBaHus
pe3yibTaTta
1 TeopeTnyeckue OCHOBBI OPraHUYECKONM XUMHUH
1.1 CdopMupoBaHHOCTH MPECTaBICHUI 0 XAMHUYECKOU COCTaBJIAIOLIEN

€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJICHUH TPUPOJIBI, B
(GOpMHpPOBAHUM  MBINUIEHUS U KYJIbTYpbl JHMYHOCTH, €€ (YHKIHOHAJIHHON
FPaMOTHOCTH, HEOOXOAMMOM MJis pElIeHUs MPaKTHYECKUX 3aJad M SKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370pOBbIO U IIPUPOJHOM cpeze




1.2

Brnanenue cucreMoil XUMUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
TITOHATUS (MOJIGKyJIa, BaJICHTHOCTD, BHGKTpOOTpI/II_[aTCJIBHOCTL, CTCIICHb OKMCJICHUA,
XUMHUYECKasi CBSI3b, MOJIb, MOJIIpHAsI Macca, MOJIAPHBINH 00BbEM, YIIIEpOIHBIA CKEJIET,
(GyHKIMOHATBHAS TpYyINa, pajuKal, H30MEpHUs, H30Mephbl, TOMOJOTHYECKUH psiI,
rOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOI- U a30TCOIEPIKAIINE COSTUHECHUSI, OMOJIOTUUECKH
aKTHBHBIC BelIecTBa (YIJIEBOJBI, XKHUPBI, OCJIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIC COCTMHEHUS); TCOPUH U 3aKOHBI (TEOPHS XUMHUUYECKOTO
CTpoeHHsl  opraHuueckux  BemectB A.M. bByriepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (PAKTOJOTHYECKHUE CBEJCHHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUH U OE30IMacCHOM HCIIOJIb30BAHMM BKHEHIIMX HEOPraHWYeCKHX U
OpPraHUYECKUX BEIIECTB B OBITY U MIPAKTUYECKON ACATEIHHOCTH YEIOBEKa

1.3

ChopmMupoBaHHOCTh yMEHUU  BBISBJISATH  XapaKTepHbIE MPU3HAKA  IOHSITHUH,
YCTaHABIIMBATh WX B3aHMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TOHSTHS IIPH]
OIKMCAaHUU COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYeCKUX COCTUHEHHIMA
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c(OPMHPOBAHHOCTh YMEHUI UCIOIb30BATh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIE€HHOI) (popMys opraHu4eCcKUX
BELICCTB W YPABHEHMM XUMHYECKMX pEakLUWi, W3rOTABIMBATH MOJEIH MOJEKYJ
OpPraHMYECKUX BEIIECTB I WUIIOCTPAlMM UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOECHMS

1.5

ChopMUpOBaHHOCTb ~ YMEHHUH  yCTaHABIUBATh  MPHUHAUICKHOCTb  HM3YUYEHHBIX
OpPraHUYECKUX BEILECTB 10 UX COCTaBY U CTPOCHMIO K ONpEIeIEHHOMY Kiaccy (rpyme)
COEOUHEHUIN  (YIJIEBOAOPOJBI, KHUCIOPOA M  a30TCOAEpXkAIIUE  COEAUHEHHS,
BBHICOKOMOJIEKYJISIPHBIE COEMHEHUS), JaBaTb MM Ha3BaHUA IO CHCTEMaTHYECKOU

Homenkarype (IUPAC)

1.5

CchopMUpOBaHHOCTb YMEHHSI ONPEIEATh BUABI XUMUYECKOH CBSI3U B OPraHUYECKHUX
COoeTMHEHMX (OJIMHAPHBIE U KPAaTHBIE)

1.6

CchopMupOBaHHOCTH YMEHHSI IPUMEHATH: MTOJIOKEHHSI TEOPUHU CTPOCHHUS OPraHUIECKUX
BemecTB A.M. BytiepoBa 1151 00bSICHEHUS 3aBUCIMOCTH




CBOICTB BEIICCTB OT UX COCTaBa U CTPOCHUA,; 3aKOH COXPAaHCHUA MAaCChl BEIICCTB

YrieBogoponsl.  Kucnmopojacoaepxkamuye W a30TCOJACPIKAIIUE  OPraHUYECKHE
coerHeHus. BRICOKOMOJICKYIISIpHBIC COSAMHEHUS

2.1

ChopMHUPOBAHHOCTh YMCHHMM TNPUBOJWTH TPUBUAIBHBIC HAa3BaHUSA OTICIIBHBIX
OpraHMYECKUX BEIIECTB (ITUIICH, MPOIMUJICH, AlleTUJICH, STUJICHIINKOIb, TIUIEPHH,
deHon, QGopMmabIeru, ameTaabJerui, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
0JICMHOBAS KHCIIOTA, CTEAPHMHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMat, IeJUTF0I03a,
TJTAITIH )

2.2

CdopMUpPOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MYECKHE U
XUMHUYCCKHUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I pa3JII/I‘-IHI)IX KJIaCCOB opraHqucxux
BEIICCTB (METaH, 3TaH, 3TUJICH, IPOIMJICH, alleTHIIeH, OyTaanueH-1,3, MeTHIOoyTaueH-
1,3, O6eH3011, METaHOJI, TAHOJ, ITHJICHTJIUKOJb, TIHMICPUH, (EHOJ, aleTaabICTHI,
MypaBbHHAsE M YKCYCHasl KHUCJIOTBI, IVIFOKO3a, KpaxMal, IIeJUII0JI03a, aMUHOYKCYCHAs
KHCJIOTA)

2.3

C(I)OpMI/IpOBaHHOCTL YMCHHUA  UIUIIOCTPHUPOBATH TI'CHCTUYCCKYIO CBA3b  MCKAY
TUIIMYHBIMHU  MPEACTABUTCIIAMU  PA3JIMYHBIX  KJIACCOB  OPraHMYCCKHUX  BCUICCTB
YPaBHCHUAMU  COOTBCTCTBYIOIIHUX  XHUMUYCCKHUX peaKHI/IP’I C  HCIHOJb30BaAHHEM

CTPYKTYpPHBIX (hopMyII

2.4

ChopMupOBaHHOCTh YMEHUSI XapaKTE€PHU30BaTh UCTOUHUKU YIIIEBOJOPOTHOIO CHIPbS
(HedTb, TPUPOIHBIA Ta3, yrojib), CHOCOOBI MX NepepabOTKU M MPaKTUYECKOE
pUMEHEHHE TPOIYKTOB IepepaboTKu

XUMHS U )KU3Hb. PacuéThl

3.1

CopMUpPOBAaHHOCTh YMEHHI BIIaJeTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX METOJaX
HAyYHOT'O TIO3HAHUS, UCTIOJIB3YEMbIX B XUMHH TIPH W3YYEHUHU BEIIECTB U XUMHUUECKHUX
sBrieHUl (HaOmIOJeHNe, U3MEPEHUe, YKCIIEPUMEHT, MOJACTUPOBAHUE), HCIIOIH30BaATh
CHCTEMHBIE XUMHYECKUE 3HAHUSA ISl IPUHATHS PEIICHU B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

CdopMUpoBaHHOCTH YMEHHU COOJIIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOHN MOCYA0N
1 J1a00paTOPHBIM OOOPYAOBAHHEM, a TAKXKE MpaBWIa OOpAIICHHS C BEIIECTBAMH B
COOTBCTCTBUH C UHCTPYKIIUAMU




110 BBIITIOJITHCHUIO na6opaToprlx XHUMHUYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHHI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHIA SKCIIEPUMEHT,
(mpeBpallleHus OpraHMYECKMX BELIECTB IPU HArpeBaHUHU, IOJyYEHUE HTHIIEHA U
W3y4YEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIINN OPTaHUYECKUX BELIECTB, ACHATYypalus
0ETTKOB MpHU HArpeBaHWU, I[BETHHIC PEAKUUU OEJNKOB) B COOTBETCTBUH C NpaBUIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHuu C BellecTBaMU U JabOpaTOpHBIM
000pyIOBaHUEM; TPEACTABIATh PE3YJIbTAaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opme
3alycy ypaBHEHHUI COOTBETCTBYIOIIMX PEAKIMI U (OPMYyITUPOBATH BBIBOIbI HA OCHOBE
ATUX PE3YyIbTaTOB

3.4

ChopMupoBaHHOCTh YMEHUI NPOBOJUTH BBIYMCICHUS 110 XMMUYECKHM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HCXOJHOTO BEUIECTBA WIM MPOIYKTAa PEAKIHUU II0
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OIHOTO U3 MCXO/IHBIX BEIIECTB WM TPOAYKTOB
peakuun)

3.5

CdopMupoBaHHOCTb YMEHUHN KPUTHUECKH AaHATTU3UPOBATH XUMUYECKYIO0 HHPOPMAIIHIO,
MOJIy4aeMyI0 W3 pa3HbIX HCTOYHUKOB (CpelICTBa MAacCCOBOW HH(OpPMAIMH, CETh
HHTepHET U Ipyrue)

3.6

CdopmMupoBaHHOCTh YMEHUH COOMIOaTh MpaBHUia AKOJIOTMUYECKU II€TIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM JCSTEIBHOCTHU B IIEISX COXPAHEHHS CBOETO 37J0POBbS U
OKpY’Kalollled NPUPOJHON CpeAbl, OCO3HABATH ONACHOCTh BO3ACHCTBUS Ha KUBbBIC
OpTraHU3MbI ONIPEJCIEHHBIX OPTaHUYECKHUX BEIIECTB, TOHMUMAs cMbIci TokazaTess [TJIK
(mpeaenbHO JOMYCTHUMOW KOHIIGHTpPAIlMU), TOSCHATh Ha MPUMEpax CIOCOObI
YMEHBIIIEHUS U TIPEAOTBPAIEHUS X BPEIHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKa

Ta6muma 15.1

ITpoBepsemMsbie aneMeHThI conepskanust (10 kmacc)

Kon [IpoBepsieMblil 3JIEMEHT COAECpKAHUS
1 [Teopernueckue OCHOBBI OPraHU4YE€CKOW XUMHHU
1.1 [[IpenmeT opraHvuecKkoi XUMHH: €€ BOZHUKHOBEHHUE, pa3BUTHE M 3HAUEHHUE B MOJyYEHUU HOBBIX

BELIECTB M MaTepuasnoB. Teopus CTpoeHMsI opraHMueckux coenuHeHuil A.M. Byrtieposa, eé
OCHOBHBIE ITOJIOKCHHUS

1.2

CtpykTypHBIE GOPMYIIBI OpraHu4YecKuX BeuiecTs. ['oMonorus, nsomepus.




XuUMHUECKasi CBS3b B OPraHUYECKUX COCJUHEHUAX - OJMHApHbIE M KpaTHbIE CBS3U.
[IpencraBnenue o kiaccU(pUKaLUU OPraHMYECKUX BEIIECTB

1.3

HoMeHkinatypa OpraHM4ecKuX COEIMHEHHMH (CHCTeMaThyeckas) W TpPUBHAIbHBIE Ha3BaHUS
BAKHEUILIMX MPEICTABUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB

YT1eBoa0po/Ibl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKHUN pAl. MeTaH 1 3TaH - IpOCTEHIINeE IPEACTaBUTENY]
QIKaHOB: (PM3MUECKUE U XUMHUECKUE CBOMCTBA (PEaKIMK 3aMEILCHHs U TOPEHHST ), HAXOXKICHHE B
[IPUPOJIE, IIOTYyYCHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH PsiA. OTWICH U IPONWIECH - MPOCTEHUIINE
MPEJCTaBUTENIN AJIKCHOB: (PU3MYECKME W XHMHUYECKHE CBOMCTBAa (peakuud THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALlUHU, OKUCIICHHS U TIOJMMEPU3alliN ), IOJydeHHUEe U IPUMEHEHHE

2.3

Ankaauensl: OytaaueH-1,3 u MetunOyragueH-1,3: crpoeHue, BaKHEHIIINE XUMUYECKHE CBOICTBA
(peakius mosimMepusaium). [loayuyeHrne CHHTETUYECKOTO KayuyyKa U PE3UHbI

2.4

AJIKUHBI: COCTaB MU OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psii. ALIETHIIEH - MpocTeHIuniy
[pEJICTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHE, (U3NYECKHME U XUMHUYECKHE CBOMCTBA (peakuuu
UJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALIMHU, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE

2.5

Apenbl. beHsom: cocraB, cTpoeHue, (GHU3MYECKHE U XHMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMSI), MOJYYEHHE W NpuMeHeHue. Toiyos: cocTaB, CTpOECHHE,
¢u3nUeckrue ¥ XUMUYECKHEe CBOMCTBA (PeaKIMK raloreHUPOBAHUS U HUTPOBAHUS ), OJTyYeHHUE U
npuMeHeHHe. TOKCHMYHOCTh apeHOoB. ['eHeTmyeckas CBSI3b MEXAY  YIJIEBOJIOPOAAMH,
MIPUHAJICKANIMMU K pa3IM4HbIM KJaccaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBOA0poA0B. [IpupoaHblil ra3 u nomnytHele HeTsHbIE ra3sl. HedTs n
e€¢ mnpoucxoxnaeHue. CrocoObl mnepepadOTKH HEPTH: TMEpPEroHKa, KPEKUHT (TepMUYECKUM,
KaTaIuTHUecKuil), muponu3. IlpoaykTsl mepepaboTkM He(pTH, UX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAyKTHI €ro nepepadboTku

KPICJ'IOpOI[COI[Cp)KaH_II/IC OpTraHU4YCCKUC COCANHCHU A

[IpenenbHBIC OMHOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOCHHUE, (PU3MUECKUE U XUMHUIECKHE
CBOICTBa (peakI C aKTUBHBIMU METAJUIAMU,




raJIOreHOBOJIOPOJIaMH, TOPEHHE), TMPUMEHEHHE. BomOpoaHBIE CBSI3M MEXIYy MOJIEKYJIaMU
CIIUPTOB. JleliCTBME METaHOJIAa M 3TAHOJIA HAa OPraHU3M YeJ0BeKa. MHOrOaTOMHBIE CIUPTHI.
OTUJICHTJIMKOJIb U TIUIEPUH: CTPOSHUE, (PU3NISCKHE U XUMUYECKHUE CBOWCTBA (B3aUMOJICHCTBIE
CO IIEJIOYHBIMU METaJUIAMH, KAYECTBEHHAsl peaKlksi HAa MHOTOATOMHbIE CIUPTHI). JleficTBUe Ha
Opranu3M uyenoBeka. [[puMeneHue riuuepruHa U STHICHTJIUKOJIS

3.2

deHon: cTpoeHHE MOJCKYIbI, (QU3MYECKUE M XUMHYECKUE CBOiicTBa. TOKCHYHOCTH (heHoua.
[Tpumenenue peHona

3.3

ANBIETHIBl U KETOHBI. DOpMalibieTH I, aleTaabIeTHI: CTPOCHHE, QU3MYECKUE U XUMHUUYCCKHE
CBOMCTBa (pEakIMU OKUCICHUS M BOCCTAHOBJICHUS, KAaU€CTBEHHBIC PEAKIWHU), TMOIYYCHHE U
[MPUMEHEHUE

3.4

ONHOOCHOBHBIE TMpe/ieNbHble KapOOHOBBIE KHUCIOTHl. MypaBbUHasT M YKCyCHas KHUCJIOTHI:
cTpoeHue, (pu3nuecKue U XMMUYECKHE CBOMCTBA (CBOIMCTBA, OOIIME IS KiTacca KUCIIOT, PeaKIus
STepupUKalMK), ToJlyyeHHe U npuMeHeHue. CTeapuHOBas M OJIEMHOBAas KHUCJIOTHI Kak
[IPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
Morollee ieiicTBre

3.5

CroxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MaApoan3 cinoxHbIX 3¢upoB. XKupsl.
['unponus xupos. [Ipumenenne xupos. buosornueckas posis )KUPOB

3.6

YTeBoJbl: COCTaB, KiIacCU(pUKAIMS YriIeBoJOB (MOHO-, IM- W mojucaxapuibl). [nokosa -
[POCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbl, (PU3NYECKUE M XUMHYECKHE
cBoiicTBa (B3aumojneicTBue ¢ ruapokcuaom meau(Il), oxucieHne aMMHauHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJIE,
npuMeHeHue, ononorudeckas posb. dorocunres. Gpykro3a kak u3oMep rimoko3sl. Kpaxman u
L[EJUTI0JI03a KaK NMpUpOAHble nonuMepbl. CTpoeHue Kpaxmajia U IeJUTono3bl. dusznueckue U
XMMHUYECKHe CBOWCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKIUs C HO/I0M)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHUHOKHCIIOTHI Kak aM(OTepHble OpraHuyeckue coeAnHeHHus. Du3nveckrue U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). bronornueckoe 3HaYeHHWE AMHHOKHCIIOT.
[lenrTuabl

4.2

benku Kak IpupoIHBIC BEICOKOMOJIEKYIISIpHBIE coeJMHeHMsL. [lepBruyHas, BTOpUYHAs U TPETHYHAS
CTpYKTypa Oe’aKoB. XMMHUECKUE CBOICTBA OEIIKOB:




rUPONIN3, ACHATypalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
5 |BbICOKOMONEKYISIPHBIE COSIMHEHUS
5.1 |OcHOBHbIE TOHSATHS XUMHUU BBICOKOMOJICKYJISPHBIX COEJUHEHHI: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEpU3AIUU, CPEIHssl MOJieKysisgpHas macca. OCHOBHBIE
METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH - MOIMMEPHU3alis U MOJTUKOH ICH Al
5.2 [DKkchepUMeHTaJbHbIE METOJbl W3YYEHMsI BEIIECTB M WX MPEBpAIllEHUH: O3HAKOMIIEHUE C
oOpa3iaMu TMPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIIacTMacc, KaydykoB. IlomydeHue
CUHTETHYECKOTO KayuyyKa 1 pEe3UHbI
Tabmuma 15.2
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOU niporpammel (11 kimacc)
Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOTO 00pa3zoBaTebHON MPOrpaMMBbl CPEHETr0 00111er0 00pa3oBaHUs
pe3ynbTara
1 TeopeTnyeckre OCHOBBI XMMUHU
1.1 BrnageHnue cuctemMoil XMMHYECKUX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYECKHI DIIEMEHT, aToM, JJIEKTpOHHas oOoyioyka atoma, S-, p-, -
HJICKTPOHHBIE opOuTanu aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTH,
HIIEKTPOOTPHUIIATETILHOCTh, CTENIEHh OKHCIECHUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAs]
Macca, MOJSIPHBIM 00BbEM, KpHUCTalIudeckas pemeéTka, THUIbl XUMHUECKUX PEaKIIHii
(OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC, dK30- M JHJIOTCPMHUYCCKHE, PEaKIUA HOHHOTO
00OMeHa), pacTBOP, NIEKTPOIUTHI, HEANIEKTPOIUTHI, HNEKTPOIUTHIECKAs TUCCOIHAIIHS,
OKHCJIUTETh, BOCCTAHOBUTENIb, CKOPOCTh XHMHUYECKOH pPEaKIUu, XHUMHUYECKOE
paBHOBECHE); TEOPUM H 3aKOHBI (T€OpHUsl DIEKTPOIUTHYECKOW TUCCOLHUAINHY,
[lepuoguueckuit 3axkon JI.MI. MenneneeBa, 3akOH COXpaHEHHUS  Macchl),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, (DAKTOIOTUYECKHE CBENCHUS O
CBOMCTBaxX, COCTaBe, IMIOJIYyYeHUH U O€30MacHOM WCIOJb30BAaHUU BAKHEUIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOHN JAEITETbHOCTH YeIOBEKA
1.2 C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPU3HAKU




N B3aNMMOCBA3b HN3YUCHHBIX HOHHTHﬁ, IMPUMCHATE COOTBCTCTBYIOIIUMC ITOHATHUSA ITPH
ONMCAaHUHU CTPOCHHUA U CBOICTB HCOPTaHUYCCKUX BCIICCTB U HX HpeBpameHHﬁ;
BBISIBJIATH B3aNMOCBS3b XHUMHUYSCKHUX 3HAHUH C TOHITHSIMHA U NpEaACTaBICHUAMU JPYTHUX
CCTCCTBCHHOHAYYHBIX IIPCIMCTOB

1.3

BianeHre OCHOBHBIMH METOJaMU HAy4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHX
sIBIICHUH (HAOIIOICHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHIE)

1.4

ChopMupOBaHHOCT YMEHMH ONpEAENsATb BAJEHTHOCTb M CTENEHb OKHUCIICHUS
XUMUYECKHUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKOHN CBS3U
(KOBaJIeHTHasl, MOHHAas, METAJJIMYecKas, BOJOPOJIHAs) B COCAUHEHUAX, THII
KPUCTAIJIMYECKON pEETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJIApHas,
WOHHAs!, METaJUTMYECKast)

1.5

CopMUpPOBAaHHOCTh YMEHHMM OMNPENENATh XapakTep CpeAbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCIUHEHUI

1.6

CdopMUpOBAaHHOCTh yYMEHHsI  KJIacCU(PHUIMPOBATH XUMHUYECKHE PEAKIHH IO
pa3IUYHBIM TpU3HAaKaM (YUCIYy M COCTaBy pPEAarupyroluxX BEUIECTB, TEIUIOBOMY
bddekTy peaknuu, W3MEHEHHUIO CTeNeHEeH OKHUCIEHHUS DIEMEHTOB, OOpaTHMOCTH
peaKIy, yJ4acCTHIO KaTan3aTopa)

1.7

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ COCTAaBJISITb YPABHCHUS peaKHI/Iﬁ Pa3JINYHbIX THIIOB,
IIOJIHBIC U coxpam;éHHme YpaBHCHHUA peaKHI/Iﬁ HMOHHOTO O6M€Ha, YUuThIBaA yCJIOBUA,
[IPU KOTOPBIX 3THU PCAKIIUU UAYT 10 KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MNPpOBOAUTDL PCAKIUH, ITOATBCPIKAAOIINC KauyeCTBEHHBIN
COCTaB PA3JIMYHBIX HCOPraHMYCCKUX BCIICCTB, PACIIO3HABATHL OIBITHBIM HYTGM HWOHHI,
[MPUCYTCTBYIOIINEC B BOAHLIX pACTBOPAX HCOPTaHNYCCKUX BCILICCTB

1.9

CdopMupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINI TOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaaHca 3TUX|
peakuuin

1.10

CdopMUpOBaHHOCTH YMEHUH O0BACHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIiuu
OT pa3JIMYHBIX (PaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEIECHUS




XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JcHCTBHUS (mpHHIMI Jle
[llaTenne)

OO6m1ast 1 HeOpraHUYECKask XUMHUS

2.1

ChopMUpOBaHHOCT YMEHUM pacKpbiBaTh cMbica Ilepuommueckoro 3akona JI.M.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
[IPOTrHOCTUYECKYIO (PYHKIIMH

2.2

ChopMuUpOBaHHOCTb YMEHMH XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMEHTOB 1-4 mnepuonoB llepuoanueckoil cucTeMbl XHMHUYECKHX
hnementoB JI.MI. MenneneeBa, HCHONB3ys MOHATUS «S-, p-, "-3IEKTPOHHBIC
opOUTanny», «IHEPreTUYECKUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOWCTB XUMMUYECKMX 3JEMEHTOB M HUX COEAMHEHUH MO mepuojaM M TIpylmnam
[Iepnonnueckoil cucTeMbl XMMUYeCKUX 3i1eMeHToB [I.11. Menneneesa

2.3

ChopmupoBaHHOCT, YMEHUI XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX  BEIIECTB  PA3IUYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECCTBOBAHHE TE€HETUYECKOW CBSI3U MEXKIy HEOPraHWYECKUMHU BELIECTBAMH C
[MOMOIIIbIO0 YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.4

ChopMupOBaHHOCTh YMEHHUN yCTaHABIUBATh INPUHAUIEKHOCTh HEOPraHUYECKUX
BELIECTB [0 UX COCTaBY K OIpeneI€HHOMY KJaccy (Tpymme) coeluHeHUl (IpocThie
BEIIECTBA - METAJUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTbI, aM(pOTEpHbIE
TUIPOKCH/IBI, COJIN)

2.5

ChopMUPOBaHHOCTb ~ YMEHHUI  HCHOJB30BATH XUMHUYECKYIO CHUMBOJHMKY  JJIS
cocTaBiieHHs (POPMYJI BEIIECTB U YPAaBHEHHI XUMHUECKUX PEAKINH, CHCTEMAaTHIECKYIO
HoMenknatypy (IUPAC) um TpuBHanbHbIE Ha3BaHUS OTACIBHBIX HEOPTaHWYECKUX
BemiecTB (yrapHblid Ta3, YIJICKHCIBIA ra3, aMMHaK, rameéHas W3BeCThb, HeraméHas
M3BECTh, MUTHEBAsI COJIA, MUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTE YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBa HEOPTaHMYECKUX  BEIIECTB  PA3IUYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHME T'€HETUYECKON CBS3M MEXAY HEOPraHMYeCKUMH BEIeCTBAMHU C
[MOMOIIIFIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITUit




2.7

CdopMUpPOBaHHOCTh YMEHHI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHIA SKCIIEPUMEHT,
(paznoskeHue nepoKcHia BOJOpo/1a B IPUCYTCTBUM KaTaau3aTopa, ONPEeIIEHUE CPENIbL
PAcTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, BIUSHUE Pa3IMUHbIX
(GakTOpOB Ha CKOPOCTb XHMMHUYECKOM peakIMH, peakUud MOHHOTO oOMeHa,
KaueCTBEHHbIC pPEaKIMH Ha Ccyiabhar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH
AMMOHMSI, PpEUICHHE OHKCIEPUMEHTAJIbHBIX 3aJad 10 TemaM «MeTaib» U
«Hemeranibl») B COOTBETCTBHH C MPaBUIIaMU TEXHUKU 0€30MIaCHOCTHU MpU OOpalleHUuH
C BeUlecTBaMH U JIaOOpaTOPHBIM 00OPYAOBaHHEM; TIPEACTABIATH PE3yJIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTa B (JOpME 3aliCH YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUI
1 (OpPMYJIMPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YIbTATOB

2.8

CdopmMupoBaHHOCTH YMEHUHN COOIII0IaTh paBUIIa OJB30BaHUS XUMUYECKON TTOCY 10
U J1a00paTOpHBIM O0OpPYIOBaHMEM, a TAaKXKe MpaBwiia OOpalleHHs C BEUIECTBAMH B
COOTBETCTBUU C UHCTPYKIHUSIMH IO BBITOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB

2.9

C(bOpMI/IpOBaHHOCTL YMCHHI;'I XapaKTCpU30BaTb XMMHUUYCCKUC IIPOLCCChI, JICKAIIHUEC B
OCHOBC IIPOMBIINIJICHHOTO IMOJIYYCHHA cepH0171 KUCJIOTBbI, aMMHaKa, a TaK¥XC
C(l)OpMI/IpOBaHHOCTB Hpe)lCTaBHCHI/Iﬁ 00 06H_[I/IX HAaYYHBIX HPpUHIOUIIAX U 9KOJOTUYCCKUX
np06neMax XUMHYCCKOIO IMMPOMU3BOJACTBA

XUMUS U )KU3Hb. PacuyéThl

3.1

CdopmupoBaHHOCTH IIpEJICTaBICHUN 0 XUMHUYECKON COCTaBJISAIOUIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B [TO3HAHUU SIBICHUN NPUPOJBI, B
(GOpMHpPOBAaHUM  MBIIUIEHUS M KYJAbTYpPbl JIMYHOCTH, €€ (YHKIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAMMOMN Ui pEIIeHUs NMPAKTUYECKUX 337ad U HKOJIOTMYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON Cpefie

3.2

CdopMUpoBaHHOCTH YMEHUH KPUTHUECKH aHATTU3UPOBATH XUMUYECKYI0 HHPOPMAIIHIO,
MOJy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MAacCOBOM KOMMYHHKAIUH, CETh
WNuTepHeT u npyrue)

3.3

ChopMHUPOBAaHHOCTH, YMEHHM COOJIONATh MPaBHIa SKOJOTHYECKH 11eJIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOU JESITEIHLHOCTH




B LIEJISIX COXPAHEHUSI CBOETO 37]0POBbS 1 OKPYXKAIOLIEH MPUPOTHON CPeIb

3.4 Oco3HaBaTh OMMACHOCTb BO3JCHCTBHS Ha KUBBIC OPraHU3MBI ONPEACIEHHBIX BELIECTB,
noHuMasi cMbich nokasatens [1JIK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHHUS U
[IPEIOTBPALLECHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M YeI0BEKa

3.5 ChopmupoBaHHOCTh YMEHHI MPOBOAUTH BBHIYHUCICHHS C UCIOJIb30BAHUEM IOHSITHUS
«MaccoBasi JOJNs BELIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B IIpH|
XUMHUECKUX pEaKlHUsAX, Macchl BelleCTBa WM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WJIM OOBEMY OJHOrO M3 Y4YacTBYIOIIUMX B pPEAKIMU
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MAacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN

Tabauua 15.3

ITpoBepsiembie aneMenTsl coaepxkanust (11 kmacc)

Kon IIpoBepsiemMblii 2JIEMEHT COEepKaAHUS

1  [Teopernueckue OCHOBBI XUMHUHU

1.1 Xumuueckuit aieMeHT. ATOM. SIpo aTroma, H30TOMBL. DIEKTPOHHAs 000JI0UKa. DHEPTreTUUECKHE
YPOBHH, MOJYPOBHU. ATOMHBIE OopOuTanu, S-, p-, ¢/-3neMeHTbl. OCOOEHHOCTH pacIpeaesieHus]
QJIIEKTPOHOB 1O OpOUTANsIM B aroMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHUOIOB. DJIEKTPOHHAS
KOH(UTrypanus aTOMOB

1.2 [[lepmonmmueckuii 3axoH u [lepuomuueckas cucrema XuMudeckux snemeHToB [[.V1. Menzaeneesa.
Ces13p nepuoauueckoro 3akoHa u Ilepmonnmyeckoil cUCTEMbl XMMHUYECKHX 3ieMeHToB JI.M.
MeHnjieneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMAYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BELIECTB MO TPyMNaM H
nepuojaM. 3HaueHue MepruoINYECKOro 3aKoHa B pa3BUTHH HAyKH

1.3 Crpoenwue BemecTBa. XUMHUYECKasl CBS3b. BUIBI XUMHYECKOH CBSI3H (KOBaJICHTHASI HETIOJISIPHAS
MOJIsipHAsi, MOHHAs, MeTajinueckas). MoHbl: KaTMOHBI M aHUOHBL. MeXaHu3Mbl 00pa3oBaHMS
KOBaJICHTHOM XHMUYECKOM CBSI3U (OOMEHHBIN U IOHOPHO-aKLIENTOPHBIN). BomopoaHas cBs3b

1.4 |BameHTHOCTb. DIEKTPOOTPHUIIATEIHLHOCTh. CTENIEHb OKUCICHUS

1.5 |BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH IOCTOSHCTBA




COCTaBa BEILECTBA. THUIBI KPUCTAIUNIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIIA
KpUcTauIM4ecko pewmérku. llonstue o mucnepcHbIX cuctemax. MICTMHHBIE M KOJUIOMIHBIE
pacTBOpBL. MaccoBas [0 BEIIECTBA B PACTBOPE

1.6 |[Knaccuduxanus HeOpraHMUECKuX coequHeHni. HoMeHkmaTypa HeopraHMuecKuX BEIIeCTB

1.7 Xumumueckas peaknusa. Kriaccupukamus XUMHUYECKUX pEaKIWid B HEOPTaHHMYECKOW U
OpraHUYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAILLCHUS
PHEPryU NMPU XUMHUYECKUX PEAKIUAX

1.8 |CkopocTh peakiuu, e€ 3aBUCUMOCTD OT Pa3IMYHbBIX (PaKTOPOB

1.9 |Ob6patumble peaknuu. XHUMHYECKOe paBHOBecwe. DaKkTOphbl, BIMAIONIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipuanun Jle [larense

1.10 Dnexrponutnyeckas aquccoruanus. CuabHbIC U citadbie 3eKTpouThl. Cpena BOAHBIX paCTBOPOB
BEIIIECTB: KUCIasi, HEUTpaipHasd, meoyHas. Peakiinu noHHOro ooMeHa

1.11 |OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH

2 Heoprannueckas Xxumus

2.1 |Hemerammnsl [Tonoxenue HemeramnoB B [lepuoandeckoit cucteme XxuMudeckux siaemMeHToB J1.11.
MenzeneeBa 1 0COOEHHOCTH CTPOeHUs aToMoB. Du3nyeckre cBOWCTBAa HEMETAIIOB. AJIJIOTPOTIHS
HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepsl, hochopa u yriepoaa)

2.2 |XuMHYecKHe CBOWCTBA BaKHEHIIMX HEMETAIJIOB (TalOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KpPEeMHHs])) M HX COCIUHEHMH (OKCHJIOB, KHUCIOPOICOJAEPKAIINX KHCIOT, BOJOPOJIHBIX
coenuHeHuil). [I[prMeHeHrne BaXXHENIIINX HEMETAINIOB M UX COSIMHEHUIA

2.3 |Meramnsl. [lonoxkenue meramioB B [lepumonnmyeckoit cucteme xumMudeckux snemeHToB [I.U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX OO00JIOYEK aTOMOB MeTaiuioB. OOmme
dbusnueckue cBoiictBa mMeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUYECKUH pPsii HAMPsHKEHUN
METaJII0B

2.4 [XuMuyeckue CBOWCTBA BaXKHEUIINX METAIOB (HATPUH, KalHid, KaIbLUNA, MAarHUN, aTFOMUHHM,
[IMHK, XpOM, >eJle30, Melb) W X coeauHeHui. OOmuMe crmocoObl MOTYyYEHUS METAJIOB.
[IprMeHeHre METAIIJIOB B OBITY M TEXHUKE

2.5 [Ceneruueckas CBsI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKAIINX K PA3TMYHBIM KJIacCaM




3 XUMUA U )KU3HD

3.1 |Ponmp xumum B OOECHEUEHUHM SKOJIOTHYECKOH, SHEPreTUYEeCKOW M THUIIEeBOH 0e30MacHOCTH,
pa3BUTHHU MeIULMHBL. [[OHATHE 0 HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUi

3.2 [lIpencraBneHuss 006 OOUIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJYYEHUS Ba)KHEHIINX
BelecTB. YernoBek B MUpPE BEIIECTB M MATEPUANIOB: Ba)KHEHIINE CTPOMUTEIFHBIC MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHajibl, KPacKH, CTEKJIO, KepaMUKa, MaTepuallbl IJIsi SJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPraHUYECKHE U MUHEPAIIbHbBIE yJOOpeHHUS

3.3 |[Xumus u 310pOBbE YEIOBEKA: MPABHJIA WCIIOJIb30BAHUS JIEKAPCTBCHHBIX MPENapaToB, MPaBUIIa
0€301MacHOT0 HCIIOIB30BAHMS IPENapaToB OBITOBOM XUMHUU B TOBCETHEBHOM KU3HU

Jlns mpoBeneHUs €IMHOTO TOCYIapCTBEHHOTrO %k3aMeHa mo xumuu (nanee - EI'D mo xumum)
HCIIONB3YeTCs MepeueHb (KoauduKaTop) MpOBEpsSEMbIX TPEOOBaHUN K Pe3ysIbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbI CPEAHEro 00IIero 00pa3oBaHuUs U SJIEMEHTOB COJICPKaHUSI.

Tabnuua 15.4

[Tposepsiembie Ha EI'D o xumuu TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeILHON MPOTrPaMMEBI CPEIHET0 00IIero 00pa3oBaHuUs

Kon [IpoBepsieMmbie TpeOOBaHUS K MTPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MpPOBEPSIEMOT O 00pa3oBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHUs
TpeOoBaHUS

1 Bragenue cucteMoil XMMAYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:
1.1 OCHOBOTIOJIATAONINE TOHATUS (XUMHUYECKUI SJI€MEHT, aTOM, M30TOMBI, dJIEKTPOHHAS

00oJ10uKa aToma, S-, p-, N -3JIeKTpOHHBIE OPOUTAIM ATOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSTHUE aTOMa, MOH, MOJEKYJa, BAJIEHTHOCTH, dJIEKTPOOTPUIIATEIBHOCTh, CTEIIECHb
OKHCJIEHUS, XUMHUYECKas CBSI3b (O- U JI-CBA3b, KPATHBIE CBSI3U), TMOpUIN3aLUs AaTOMHBIX
opOuTanel, Kpuctaimyeckas pemeérka, Moib, MOJSIpHAs Macca, MOJSPHBIA O00BEM,
MOJIIpHAasi ~ KOHIIGHTpalusi, pacTBOpPhl  (MCTHUHHBIE, JIUCIIEPCHBIE  CHCTEMBI),
KPUCTAIJIOTHAPATHI, YIIIEPOTHBIH




ckener, (YHKIUOHANbHAS TpyIa, pagukai, H30MEphl, CTPYKTypHas Qopmyia,
n3oMepus (CTPYKTypHasi, reoMeTpudeckas (Luc-, TPAHCHU30MEPHsi), TOMOJOTUUYECKU
P, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- U a30TCOJEpKallhe COEIUHEHMUS,
OMOJIOTMYECKH aKTUBHBIC BEIIeCcTBa (YIIEBOIBI, KHPBI, OCIKH), MOHOMED, MOJIHMED,
CTPYKTYpHOE 3BE€HO, BHICOKOMOJIEKYJIIPHbIE COCIUHEHUS, KPEKUHT, pU(OPMUHT, THIIbI
XUMUYECKUX PEAKIHM (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, IK30- U H/IOTEPMHUYECKUE,
peakuuu HMOHHOro OOMeHa, rOMO- U TeTepOoreHHble, OOpaTUMble M HeoOpaTHMBbIE),
PacTBOP, JIEKTPOJUTHI, HEAIEKTPOIUTHI, IJIEKTPOJIUTHYECKAsT IUCCOLUAIUS, CTEIEHb
TIMCCOLMAIIUN, OKHUCIIUTENb, BOCCTAHOBUTEINb, 3JEKTPOJIN3, CKOPOCTb XHMUYECKOU
peakii, XMMUYECKOe paBHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOpPHsl XMMHUYECKOTO CTPOEHHUS OpraHMYecKMX BemecTB A.M.
byTiepoBa, Teopus UIEKTPOJUTUYECKON nuccoumanuu, llepumommuecknii 3akon I.M.
MeHieneeBa, 3aKOH COXPAHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK
XUMHHU, MUPOBO33PCHYCCKHUEC 3HAHUSA, JICKAIIUC B OCHOBC IMMOHUMAHUA IMPUINHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBICHHUH, COBPEMEHHBIE IIPEACTaBICHUS O CTPOCHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJIAPHOM YPOBHAX

1.3

MMPCACTABJICHUA O MCXAaHU3MAX XHUMHUYCCKUX peaKHHﬁ, TCPMOAUHAMUYCCKUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HX MNPOTECKaHUA, O XHUMHUYCCKOM PAaBHOBCCHUM,
JUCIICPCHBIX CUCTECMAX
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(baKTOHOFquCKHC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYYCHUU U Oe30macHOM
HCIIOJIb30BAHUHM BaKHCHIITHUX HCOPTraHNYCCKUX M OPraHuYCCKHUX BCHICCTB B 6BITy )51
HpaKTHqCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

1.5

o0Iye Hay4yHbIEe MPUHIUIBI XMMUYECKOTO MPOU3BOJCTBA (Ha MpUMepe MPOU3BOICTBA
CEpHOIl KUCIIOThI, aMMHaKa, METaHoJ1a, iepepaboTKU HEDTH)

CpopMHUpPOBAaHHOCTH YMEHHI BBISBIISTH:

2.1

XapakTEepHble IPU3HAKK U B3aUMOCBS3b M3YYECHHBIX IIOHATHH, IIPUMEHATH
COOTBETCTBYIOIIME TOHATHS IPU ONUCAHWUU CTPOCHHUS U CBOWCTB HEOPTaHWYECKHUX WU
OpraHUYECKUX BELIECTB U UX MPEBPALCHUN

2.2

B3aMMOCBS3b XUMHUCCKHUX 3HAHUM C TTOHATUSIMH U MNpEaACTaBJICHUAMU




PYTUX TPEIMETOB JIsi 0ojiee OCO3HAHHOTO TMOHWMAHMS M OOBSICHEHHS CYHNTHOCTH
MaTepUaIbLHOTO STUHCTBA MHUPA

3 CopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1 HAMMEHOBAHUS XUMHUYECKUX COCAMHEHHN MEXIyHApPOJHOTO COH3a TEOPETUYECKOU U
[MPUKJIATHON XMMHUHU U TPUBUAJIbHBIC HA3BaHUS BEIIECTB, OTHOCALIUXCS K M3YyYEHHBIM
KJlaccaM OpPraHUYECKMX U HEOPraHUYECKUX COEIUHECHUI

3.2 XUMUYECKYI0 CHMBOJIUKY [UJII COCTaBJCHHS (OPMYJ HEOPraHWYECKHX BEIIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (HOpMYIT
OpraHUYECKUX BEIIECTB

4 CdopmupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:

4.1 HEOPraHUYECKHE BEIIECTBA, CAMOCTOSITECIIBHO BBIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJIACCU(UKAIINN U3Y9aeMbIX XHUMHYECKUX O0OBHEKTOB

4.2 OpraHUYECKHUE BEIIECTBA, CAMOCTOATEIBLHO BBIOMpPATh OCHOBAHHS M KPHUTEPUU IS
KJIACCU(UKAIINN U3Y4aeMbIX XHMHUECKUX O0OBHEKTOB

4.3 [0 pa3IUYHBIM TpPU3HAKAM (YUCIYy M COCTaBy pEarvpyrolluxX BEIIECTB, TEIIOBOMY
dh(dekTy peaknuu, W3MEHEHUIO CTCTIICHCH OKHCIICHHS OJJIEMEHTOB, OOpaTUMOCTH
peaKiuy, y9acTUIO KaTalu3aTropa)

5 ChopmupoBaHHOCTE YMEHHSI XapaKTE€pPH30BaTh JJIEKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSTHUH ) U HIOHOB XUMUYECKUX 3JIEMEHTOB 1-4 mepuoioB
[Tepuonnueckont cuctemsl /.M. MeHieneeBa u uxX BaJICHTHBIE BO3MOKHOCTHU, UCIIOJb3YS
MOHSATHSA S-, p-, M-3IeKTPOHHBIE OPOUTAIIH, SHEPTETUIECKHE YPOBHU

6 ChopmupoBaHHOCTE yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs] CBOMNCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU COCTUHEHHH 10 TIEpHOIaM U TpyIamM

7 ChopMHUpPOBAaHHOCT, YMEHHSI COCTaBISATh YpPAaBHEHUS XHUMHYECKHUX pEAKIHi W
PAcCKpbIBAaTh UX CYLIHOCTH:

7.1 OKHCIIUTEIBHO-BOCCTAHOBUTEbHBIX PEAKIIUI IOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca 9TUX peakuui

7.2 YpaBHEHUSI PEAKLUN Pa3IMYHbIX THUIIOB; IMOJTHBIE U COKPALEHHBIE YPABHEHUS PEAKIIUI
MOHHOTO OOMEHA, YUUTHIBAS YCIOBHS, TIPH KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIA

7.3 peaKuii TUAPOIH3a, pEeakiuii KoMILIeKcooOpa3oBaHus (Ha IpUMepe




THIPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/ISI)

CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMepax XapakTep 3aBHCHUMOCTH PEAKIIMOHHOH CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHUIN OT KPaTHOCTU U THUIIA KOBAJIEHTHOM CBs3U (0- U 71-cBsi3m),
B3aMMHOTO BJIMSHUS aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX, a TAKXKe 0T 0COOEHHOCTEH
peain3aly pa3IudHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIUI

8.2

XapaKTepHbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIMMU YKCIIEPUMEHTAMH Y|
3aIMCSAMU YPAaBHEHUN XUMUYECKUX PEaKIUI

ChopMHUpPOBAaHHOCTh, YMEHHUS XapaKTepHU30BaTh COCTAaB M BaXHEWIIHWE CBOWCTBA
BCILIECTB, NPUHAMICKANIUX K ONPEACNEHHBIM KjlaccaM M TpylnaM COCIUHEHHI
(mpocThie BeUIeCTBa, OKCHBI, THIPOKCHJBI, COJH; YIJIEBOIOPOAbI, MPOCThIe 3(PUPHI,
CHUPTHI, (DEHOJIBI, aJThJACTH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOXKHBIE 3(DHUPBI, KHUPHI,
YTII€BOJIbI, AMUHBI, AMUHOKHUCIIOTHI, OEIIKH)
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ChopmupoBaHHOCTh yMEHHS NPOBOAUTH PACYETHI MO XUMUYECKUM Qopmynam u
YpaBHEHUSAM XUMHUUYECKUX PEAKIUM C UCIIOIb30BaHUEM (PU3NUYECKUX BETUYMH:

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIU OJTHO M3 MUCXOIHBIX
BEIICCTB JAaHO B BHJIE PAaCTBOpa C OMPEACIEHHOM MacCOBOW J0JIEH PACTBOPEHHOIO
BEIIECTBA WU JIaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM MM 00BEMHOM J10J1M, BBIX0/1a MMPOJYKTA PEAKLIUU

10.3

TEIUIOBOIO AP eKTa peakuui

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

10 HaXOXKASCHHUIO XHUMHUYECKOMH (bOpMy.TIBI BCIICCTBA

11

BJ'Ia,Z[CHI/IC CHUCTEMOM 3HaHHU O METOJAaX HAYYHOTO ITIO3HAHHUA SIBJICHUM IIpHUpPOABI,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaxXx W YMCHHEC IMPUMCHATH OTH 3HAHUA IIPH
OKCIICPUMCHTAJIbHOM UCCJICJOBAHUHN BCIICCTB U IJIA O0OBSICHEHHS] XUMHUYECKHUX HBHCHHﬁ,
MMCIOIUX MECTO B IIPHUPOAC, HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCG}IHCBHOﬁ
KU3HU

12

CchopMupoBaHHOCTH YMEHHSI IPUMEHSTH (MCIOIb30BaTh) 3HAHUS O COCTABE U CBOMCTBAX
BEILIECTB ISl DKCIIEPUMEHTAIILHON IPOBEPKH TMIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEMN
[IPOTEKAaHUA XMMHYECKHMX PEAKUUl W TNPOTHO3UPOBAHMSA BO3MOXKHOCTEH UX
OCYULIECTBIICHUS;




CHUCTEMHBIE XMUMMYECKHE 3HAHUS U1 OOBACHEHMS M IPOTHO3UPOBAHUS SIBICHUI,
MMCIOIIMX ECTCCTBEHHOHAYYHYIO IPUPOAY; Ul IPUHATUS TI'PAMOTHBIX PELICHUN
IpOOJIEM B CUTYALUSIX, CBSI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCTh yYMEHHUS IUIAHUPOBATh W MPOBOJUTH XUMUYECKUN SKCIIEPUMEHT|
(mody4yeHre M U3Y4YEHHE CBOWCTB HEOPraHWYECKUX U OpPraHUYeCKHUX BEIEeCTB,
KAueCTBEHHBIEC PEAKIIMM YIJIEBOJIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOJCOAEPKAIINX
OpPraHMYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTANbHBIX 3a/ad MO0 PAaclO3HABAHMIO
HEOPTaHMYECKUX M OPraHMYeCKHX BEUIECTB) C COOJIOJCHHEM MpaBUi 0€30IacHOro
oOpallleHusi ¢ BeleCTBAaMHU M J1a00OpaTOpHBIM 000pyAoBaHHEM; (HOPMYJIUPOBATH LEIH
WCCIICIOBAHMS; TPEACTABIATh B PA3IUYHOM (OpME pe3yabTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATh U OL[CHUBATh UX JIOCTOBEPHOCTH

14

CpopMUPOBAaHHOCTh YMEHHUS OCYIIECTBIISITH IICJICHANPABICHHBINH MOUCK XUMHUYECKOMN
nHbOpMallMM B pa3jMYHBIX HCTOYHMKAX (Hay4yHas W ydeOHOHAay4dHas JIUTEpaTypa,
cpeactBa MaccoBoil uHGpopmammu, ceTb HTepHeT u npyrue), KpPUTHYECKH
aHAJIM3UPOBaTh XMMUYECKYI0 HH(pOpMaluio, rnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHUHU C MOCTABJICHHON yueOHO 3a1aueid

15

ChopMHpOBaHHOCTh  YMEHMSI NPOrHO3UPOBATh, aHAJIM3UPOBATh U  OLEHUBATH
MHGOpPMALMIO C TMO3UIMHA HKOJOTMYECKOW O€30ImacHOCTH TMOCHIEACTBUNA OBITOBOM U
[IPOM3BOJICTBEHHON JI€ATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKOM BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI OCO3HABATH OMACHOCTH BO3/ICHCTBUS Ha KUBHIE OPTaHU3MBI
ONpeAeNEéHHBIX BELIECTB, TOHMMAas CMBICH [IOKa3aTels MpeAeabHOM OIMyCTUMOM
KOHIIEHTPAIIUH, U TIOSICHATH Ha MMPUMEPAX CIIOCOOBI YMEHBIIEHUS U TPEIOTBPAIICHHS UX
BpPEHOI0 BO3/ICHCTBHS Ha OpraHU3M YeJI0BeKa

Tabmuma 15.5

IlepedeHs 3JIEMEHTOB coiepKaHus, mpoBepsieMbix Ha EI'D no xumun

Kon

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS

TeopeTnyeckrue OCHOBbI XUMUHU




11

Ctpoenue BemectBa. CoBpeMeHHasi MOJICNIb CTPOCHUS aToMa. Pacipeenenue 3JeKTpOHOB 110
DHEpreTHYecKuM ypoBHIM. Kinaccudukarms XuMudeckux 31eMeHTOB. OCOOCHHOCTH CTPOCHHUS
DHEPTETUYECKUX YPOBHEH aTOMOB p-, *-31eMeHTOB). OCHOBHOE U BO30OYXKIEHHOE COCTOSTHUS
aTOMOB. DJIEKTPOHHAs KOH(UTYpaIus aromMa. BaneHTHBIE 3JeKTPOHbI

1.2 [[lepumoamueckas cucteMa xumuueckux djaemeHToB .M. MenneneeBa. DPU3UYECKUN CMBICIT
[Tepuonnueckoro 3akona [[.1. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
9JIEMEHTOB U UX COEMHEHUH 110 IIEPUOIaM U rpynnam. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
[IPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIUX OKCUOB U THIPOKCUIOB

1.3 |BaneHTHOCTb. DIEKTPOOTPULIATENBHOCT. CTETIEHb OKUCIICHUS

1.4  |Buasl XuMHU4ecKoON CBs3U (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas, BOAOPO/IHAS) U MEXaHU3MBI
e€ oOpasoBaHus. MEKMOJICKYJSIPHBIC B3aUMOJCHCTBHs. BemiecrBa MOJCKYISPHOTO H
HEMOJIEKYJISIPHOTO CTpOE€HMsS. THMbl KpPUCTAUIMUECKUMX PEHIETOK. 3aBHCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKOW PEIIETKU

1.5 [Xumnueckas peakuusa. Kiaccubukanus XUMHUYECKHX peakUuid B HEOPraHMYECKOW U
OpraHMYeCcKON XMMHUH. 3aKOH COXPaHEHHUs MacChl BEILIECTB

1.6 |CkopocTs peakiuu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAKTOPOB

1.7 |Temnossie 3dekThl XUMUYECKUX peakiuii. TepMoXuMHUecKue ypaBHEHUs

1.8 |Obpatumble peaknuu. XuUMUYeckoe paBHoBecue. DakTOpbl, BIUSIOIUE HA COCTOSHUE
xuMuyeckoro pasHoBecus. [Ipuanun Jle [larense

19 Dnexrtponutnyeckas naucconuanus. CunbHble U cnabble 37eKTpoiauThl. Cpena BOTHBIX
PAacTBOPOB BEIIECTB: KHUCHas, HeHTpaibHas, meinouHas. CremeHb auccoruanuu. Peaxiun
MOHHOTO OOMeHa

1.10 [F'maponus coneii. MonHoe mpou3BeneHne Boasl. Bomopoansiii mokazatens (pH) pactBopa

1.11 |CriocoObl BhIpaKeHHsI KOHIIEHTPAIIMA PACTBOPOB: MAaccoBasi JIOJII PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsT KOHIeHTpamusi. HachIllieHHble W HEHACHIIICHHBIE PAacTBOPHI, PaCTBOPUMOCTD.
Kpucraninoruaparst

1.12 |OxucnuTens,HO-BOCCTAHOBUTENbHBIE peakiuu. lloBeneHue BEImIECTB B Cpelax C pa3HbIM
3HaueHueM pH. Mertoabl anekTpoHHOTO OanaHca

1.13 [DnexTponu3 pacTBOPOB U PACIIaBOB COJICH

2 OCHOBBI HEOPTraHUYECKON XUMUHU




2.1

Knaccudukanus HeopraHnueckux coeAuHeHnid. HoMeHkaTypa HeopraHu4eckux BEIEeCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIUX METAIJIOB (HATPHUH, KA, KaIbIIU, MarHUH, aTFOMUHUN,
[IUHK, XPOM, JKE€JI€30, MEJIb) U UX coenHEeHU. OOIIMe CrIocoObI MOTYYSHUS METAJLIOB

2.3

XUMHUYECKHE CBOMCTBA BAXKHEUIITNX HEMETAJUIOB (TAJIOT€HOB, CEPHhI, a30Ta, (hocdopa, yriepoaa
U KpEeMHHS) U UX COEIWHEHUN (OKCHUIOB, KHUCIOPOJCOAEPKALUIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUIN)

2.4

['eneTHyeckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM

2.5

I/IILCHTI/I(l)I/IKaIII/IFI HEOPTaHUYCCKUX COGHHHGHHﬁ. KadgecTBeHHEIC p€akirMu Ha HCOPraHUYCCKHE
BCIICCTBA M MOHBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE TOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHHUS OPraHMYECKHX coeauHeHuil A.M.
byTiepoBa. YTiepoaHbIi CKEIeT OPraHnYeCKOM MOJIEKYbl. KpaTHOCTh XUMHUYECKOH CBS3H, a-
u 7l-cBs3H, sp3-, spz-, A-ruOpuanzanuu opOUTaneil aToMOB yriepojaa. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT XUMHYECKOI0 CTPOEHUsI MOJIeKyJl. I'oMomnoru. ['omonornueckuit psa. M3omepus u
130MEPhI

3.2

[ToHaTue o pyHKUMOHANBHOI rpymnie. OpueHTaoHHbIe 3P (EKThI 3amMecTUTeNneH

3.3

[IpencraBneHne o KiIacCU(pUKAIMKM OPraHUYECKUX BemecTB. HomeHkiaTypa OpraHM4YecKHX
COEMHEHUI (cucTeMaTuyeckas) W TPUBUAIbHbIE Ha3BaHUS BAXKHEHIIMX IpeacTaBUTEIeH
KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CBOoOOJHOpaAUKANbHBIA M HMOHHBIM MexaHu3Mbl peakuuu. lloHatue o Hykieopune u
hiiektpoduite. IlpaBuno MapkoBHukoBa. [Ipasuio 3aiinieBa

3.5

AnkaHbl. XUMHYECKHE CBOICTBA aJKaHOB: raJOr€HUPOBAHUE, AETUIPUPOBAHUE, TEPMUUYECKOE
pa3ioKeHue, KpeKHHI, u3oMmepusauus, ropenHue. Ilomyuenue ankaHoB. LlukimoankaHsl.
Crenungurka CBOMCTB IIUKJIOATKAHOB C MajbiM pa3MepoM IuKia. Peakuuu mpucoenuHeHus u
PaIUKATILHOTO 3aMEIICHHS

3.6

AnKeHbl. XMMUYECKUE CBOWCTBA: PEAKIIMH TPUCOEANHEHMS (FraIOT€HUPOBAaHUE, THAPUPOBAHUE,
UJIPOTaJOTeHUPOBAaHUe,  TUApaTalus), TOPEHHUs, OKHCICHMS UM  NOJUMEpHU3AIHH.
[IpoMbliIIeHHBIE U TAOOpaTOpHBIE CIIOCOOBI MOTYUYEHHSI ATTKEHOB




3.7

AJnKanueHbl. XUMHUYECKUE CBOWCTBA aJIKAJIMEHOB: PEAKIIMU MPHUCOCIWHEHUS (TUAPUPOBAHUE,
raJioreHUPOBAHKE), TOPEHUS U nonuMepu3zanuu. [lonydenue ankaaneHoB

3.8

ANKHHBI. XMMHUYECKUE CBOMCTBA: pEaKIMK IPUCOEIMHEHNS (FaJIOTeHUPOBAaHUE, THIPUPOBAHHE,
THJIpaTaIysl, THAPOraJIOTeHUPOBAHUE) KaK CIIOCO0 MOTY4YEHHUS TOJMMEPOB U JIPYTUX MOJIE3HBIX
IpoAyKTOB. Peakiuu 3amenicHus. 1'opeHne aneTuineHa Kak MCTOYHHUK BBICOKOTEMIIEPATypHOTO
[IJIJAMEHU JUIsl CBApKU U PE3KHU MeTallIoB. [IpuMenenue aneruieHa

3.9

Apenbl. XHMMHUYECKHE CBOWCTBa O€H30J71a: peakUUu DIEKTPOPUIBLHOTO  3aMEIICHUs,
MpUCOCTUHEHUsT (THAPHPOBAaHUE, TajoreHupoBaHue). Peakums rtopenus. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB Tosiyona. [lomyuenue Oenzona. OCOOEHHOCTHM XMMHMUYECKHUX CBOMCTB
crupona. [lonmumepuzanusi ctupona. CrocoObl MONydeHHs] M MPUMEHEHHE apOMaTHYECKHX
YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble 0JHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOMCTBA: B3aMMOJEHCTBHE C
HaTpUEM KakK CIIOCOO YCTaHOBJIEHHUS HaJIMYUs TMIPOKCOIPYIIIbI, C TajloreHOBOJOPOIAMU KaK
CIOcO0 TMOJyYeHHs PACTBOPHUTENEH, BHYTPH- M MEXKMOJEKYISpHas Jeruapartanus. Peaknus
ropenus. IlomydyeHune »sTaHona: peakuus OpOXKEHUs TIUIOKO3bI, TUApaTalus JSTHICHA.
OTUIEHIIMKOJb U TIIMLIEPUH KaK MIPEICTaBUTENN IIPEIEIbHBIX MHOITOATOMHBIX CIIUPTOB

3.11

®denon. Xumuueckue cBOMCTBa eHoa (peakluu ¢ HaTpUeM, THAPOKCUIIOM HATpusi, OpoMOM).
[Tony4yenue penona

3.12

Anpaeruapl. XUMHUECKHE CBOMCTBA MPEAENbHBIX albJIETHI0B: THAPHUPOBAHUE; Ka4YeCTBEHHbIE
peaknuy Ha KapOOHWIBHYIO TPYIIY (PEaKIus «CepeOpSHOTo 3epKayiay, B3aUMOJCHCTBUE C
ruapokcugom wmenu (II). IlomydyeHue mpenenbHBIX ambIAETUIOB: OKUCICHHE CIUPTOB,
TUpaTalysl alneTHUICHA. AIICTOH Kak IPeJICTaBUTENb KEeTOHOB. (OCOOCHHOCTH pPEaKIuu
OKHCIICHHS alleTOHA

3.13

KapOoHOBbIE KHMCIOTHL. XHMHYECKHE CBOMCTBAa MpPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
K1CI0T. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypaBbHMHOW KHCHOTHI. [lonydyeHue mpeneiabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCJECHHE alKaHOB, AJKEHOB, NMEPBUYHBIX CIIMPTOB,
albJIeru10B. Bricune npesenbHble U HenpeieabHble KapOOHOBBIE KUCIOTHI




3.14

Cnoxxasie 3¢upsl ¥ KUpbl. CrIOCOOBI MOMYyYEHUs CIOXKHBIX 3GUpoB. OOPaTUMOCTh PEaKIIUU
brepudukanuu. [IpumeneHue  ClIOXHBIX 3(pupoB B mHmEBOW u  napdroMepHOi
[IPOMBIIIICHHOCTH. JKHUpBI Kak CI0XKHbIE 3(UPHI INIHLEPUHA U BBICIIUX KAPOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA )KUPOB: THIPUPOBAHKE, OKUCIICHHUE. [ UAPOIN3, NI OMBUICHUE, )KUPOB
KaK CrI0cO0 MPOMBIIUIEHHOTO MOIYY€HHs COJIeH BBICIINX KapOOHOBBIX KUCJIOT. MbLIa Kak cOJIu
BBICIINX KapOOHOBBIX KHCIIOT

3.15

XUMHUECKUE CBOMCTBA IJIFOKO3bl: PEAKIMU C YyYAaCTHEM CHHUPTOBBIX U albJETMIHON IpyII U
MOJIOUHOKHCIOe OpoxkeHue. IlpumeHeHHe TIJIIOKO3bI, €€ 3HAUEHHE B JKU3HEIESITEIbHOCTH
OpraHuzMa. Jucaxapuabl: caxaposa, MaJIbTO3a. Boccranasnuparonue u
HEBOCCTaHABIMBAIOIIUE Aucaxapuiabpl. I'maposms gucaxapunos. Ilosnmcaxapuisl: Kpaxmail,
rimkored. CTpoeHHMe MAakKpOMOJIEKYJ Kpaxmajla, IJIMKOTeHa W LeJUIroIo3bl. Pusnyeckue
CBOMCTBA KpaxMaJla 1 LEeJII0I03bl. XMMUYECKHE CBOMCTBA KpaxMaila: THAPOJIN3, KAUEeCTBEHHAs
peakiuss ¢ HMOAOM. XHMMMYECKHE CBOWCTBA LIEJUIIOJO3bI: THAPOJIM3, IOJNydyeHHE 3(PHUPOB
1eJUTI0J103b1. [ToHSTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK)

3.16

AMUHBI. AMHMHBI KaK OpPraHMYECKHME OCHOBAaHUA: pPEaKLUUU C BOAOH, KHUCIOTAMH, PEAKIMS
ropeHus. AHWIMH Kak IIPEICTaBUTENb apOMaTHYECKMX aMHHOB. XHUMHUYECKHE CBOMCTBa
aHWIMHA: B3aUMOJEHCTBHE C KUCIOTaMH, OpOMHON BOAOH, okucieHue. [lomyueHne aMHHOB
QJIKUJIUPOBAHUEM AMMHUAKA U BOCCTAHOBIEHUEM HUTPOIIPOU3BOIHBIX YIIIEBOAOPOIOB

3.17

AMUHOKHUCIIOTBl U O€nKu. AMHHOKHMCIOTHI Kak amM(oOTEepHble OpPraHMYECKHUE COETUHEHHS.
OCHOBHBIE AMUHOKHCIIOTHI, oOpasyromue Oesku. XUMHUYECKHe CBOWCTBA OENIKOB: THAPOJIU3,
NieHaTypalys, KaueCTBEHHbIE (LIBETHBIE) peaKuu Ha OeIKu

3.18

CTpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOEHUS MOJIEKYII.
OcHOBHBIE ~ CTMOCOOBI  TONMYYEHUS  BBICOKOMOJEKYNISPHBIX  COCAWHEHHWH:  peakiumy|
MMOJIMMEpHU3AlUN U ITIOJIMKOHACHCAIINH. KH&CCI/I(I)I/IKaHI/Iﬂ BOJIOKOH

3.19

I/I)ICHTI/I(i)I/IKaIII/ISI OpTraHU4YCCKUX CO@,ZII/IHGHHf/i. Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 Ha|
PaCIIO3HABAHUC OPTaHNUYCCKUX BCILICCTB

3.20

['eneTmueckas CBA3b MCXKIY KilacCaMU OPraHN4YCCKUX COG,Z[I/IHCHI/Iﬁ

XUMUS U )KU3HD




4.1

XuMusi B TOBCEIHEBHOW »u3HH. [IpaBuna Oe3omacHOW pabOThI C €AKMMHU, TOPIOYUMHU H
TOKCUYHBIMH BCUICCTBaAMU, CPCACTBAMU 6LITOBOI71 XUMHUHU

4.2 |XumMusa W 310pOBbe. XHUMHUsSI B MEAHWIIMHE. XHUMHUS W CEIBCKOE XO3SHCTBO. XHUMHS B
POMBIIIJICHHOCTH. XUMUS U SHEPTeTUKA: IPUPOTHBIN U MOIYTHBIN HE(TIHON Ta3bl, UX COCTaB
u ucrnoisbzoBaHue. CocraB HeTu U €€ nepepaboTKa (IPUPOJHBIE HCTOYHUKH YIIIEBOAOPOIOB)

4.3 [Xumus u skosorus. XMMHYECKOE 3arps3HEHHME OKpY’Kalolled Cpelbl U ero IOCIeICTBUS.
Oxpana rugpocdepsl, MO4BbI, arMochepsl, GIopsl U GayHbl OT XUMHUYECKOTO 3arps3HEHHUS.
[IpoOnema 0TX00B U MOOOYHBIX MPOLYKTOB. AJIbTEpHATUBHbBIE HCTOYHUKH SHEPIUU

4.4  |O6uwme npencTaBleHUs O MPOMBIIUIEHHBIX CIIOCO0aX IMOJIyYeHHs] XMMHMUYECKMX BEILECTB (Ha
[pyMepe IPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOThI). YEpHas u 1BeTHas MeTtautyprus. CTexkiio
U CWIMKaTHas INPOMBINUIEHHOCTb. [IpombinuieHHas opraHnuueckas xumus. CbIpb€ Ui
OpraHNYeCKON ITPOMBIIUIEHHOCTH

5 'Tunel pacy€THBIX 3a]1a4

5.1  [Pacuérbl Macchl BeliecTBa Uik 00bEMa ra30oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY O/IHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEILIECTB

5.2 |Pacuétsl TerioBoro 3gdexra peakiuu

5.3  [Pacuérbl 00BEMHBIX OTHOUIEHUH Ta30B MPU XUMHUYECKUX PEAKLIUAX

5.4  [Pacuérbl Macchl (00BEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB PEaKILUH, €CIH OJJHO U3 BEILECTB
TaHO B M30BITKE (MMEET MPUMECH )

5.5 [Pacuérel MaccoBoil Wi OOBEMHOM A0NM BBIXOAA MPOAYKTAa pPEAKLUU OT TEOPETHUECKU
BO3MOKHOT'O

5.6  |Pacuérsl mMacchl (00BbEMa, KOMYECTBA BEIECTBA) MPOAYKTa PEAKIMH, €CIIU OJHO U3 BEILECTB
TaHO B BUJIE PacTBOpa C ONPEACIEHHON MAacCOBOM J10JI€H PaCTBOPEHHOTO BENIECTBA

5.7 |Pacu€Thl C HCHOJB30BAHMEM TOHATHHA «MaccoBas JOJSA», «MOJSIpHAs KOHLEHTpAIHs,
«pacTBOPUMOCTB»

5.8 |HaxoxaeHue MOJIEKYJISIpHOH (DOpMysbl OpPraHMYECKOro BEIIEeCTBA MO €ro IUIOTHOCTH H

MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOOANIUX B €TI0 COCTAB, UJIA 110 MIPOAYKTaM CropaHus




Conep:xanue yueOHOro npeamera
10 KJIACC

OPI'AHUYECKASA XUMUA
Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMH

[Ipeamer opranuyeckoil XxuMuu: €€ BO3HUKHOBEHHE, PAa3BUTUE M 3HAYCHUE B TOJYyYEHUU HOBBIX
BEILIECTB U MaTepHaloB. Teopus CTpOEHUsI OpraHudecKux coenuHennii A. M. byTiiepoBa, €€ OCHOBHbIE
nosnoxenus. CTpykTypHbie (GOpMYJIbl OpraHUYECKUX BEHIECTB. ['oMoiorusi, usomepus. XuMuueckas
CBA3b B OPraHUYECKUX COCMHEHUSAX — OJAMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o KiIacCH(UKAIMM OpPraHMYECKUX BemecTB. HoMeHKiarypa OpraHHYecKuX
COeMHEHUIl (cucTeMaTHyecKas) U TpUBUAJIbHBIE HA3BaHUS Ba)KHEHIIUX IpeICTaBUTENEH KJIaccoB
OpPraHMYECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METObI U3YUEHHUs BEIIECTB M WX IPEBPAILICHUI: 03HAKOMJIEHHE C oOpa3lamu
OpraHWYECKUX BEIECTB M MaTepHallaMd Ha MX OCHOBE, MOJEIMPOBAHHME MOJIEKYJ OpPraHUYECKUX
BEIIECTB, HAOIIOJCHHE M OMHUCAaHWE JEMOHCTPAILIMOHHBIX OIMBITOB MO MPEBPALEHUI0 OPraHUYECKHX
BEILIECTB MPU HArpeBaHUU (TIaBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YraeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHUN psil. MeTaH M 3TaH — NpOCTEHIINE MPEACTABUTENN
aJIKaHOB: (M3MYECKUE U XMMHUYECKHE CBOICTBa (peakuMM 3aMeIleHHs] U TOPEHMsI), HaXOXKICHHE B
MIPUPOJIE, TIOJyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsiI. DTUJIEH U IIPOIMIIEH — IPOCTEMIINE TPEACTABUTENN
QIKEHOB: (U3MYECKWEe U XHMHUYECKHE CBOMCTBA (pEeakUuu THAPUPOBAHUS, TaJIOT€HUPOBAHMUS,
THJIpaTaliy, OKMCICHUS U TOJIMMEPU3aLluM ), TIOTy4YeHUE U IPUMEHEHHUE.

Anxanuensl: OyranueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE CBOICTBa
(peaxmus nonmMmepuzanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3HHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, T'OMOJIOTHUECKUH psA. ANETWIEH — MpOCTeHIIHiA
MpPe/ICTaBUTENb AJIKWHOB: COCTaB, CTpO€HHE, (U3MUecKHe W XHUMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. beH3on: coctas, cTpoeHue, pu3nuecKue U XUMUYECKHE CBOMCTBA (PeaKkIuy IraJloreHUPOBaHUS
U HUTPOBAHMsA), MOJIydeHUE U NpuMeHeHue. Tonyon: cocmas, cmpoenue, guauueckue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpoOS8anUs U HUMPOBAHUsL), noayueHue u npumeHerue. TOKCUYHOCTh aPEHOB.
I'enernueckas CBsA3b MEXAY YIVIEBOJOPOIaMH, IPUHAJIEKAIIUMHI K Pa3IMUHbIM KJlaccaM.

[TpupoHble HCTOUHUKHU YrieBo1opooB. [Ipupoauslii ra3 u nomnytHele HedTsHbIE ra3bl. HedTh u eé
npoucxoxaeHne. Cnocobbl  mepepaboTkM  He(TU:  MEeperoHka, KpeKUHT  (TepMHUYECKHI,
KaTaIUTU4eCKui ), muponu3. [IpoxykTsl nepepaboTku HeTH, UX TPUMEHEHHUE B TPOMBIIITIEHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOJYKTHI €ro nepepadoTKH.

DKcIepUMEeHTAIbHBIE METObl M3YYEHHUS! BEUIECTB M MX MPEBpAIICHUI: 03HAKOMJICHHE C 00pa3lamu
IlacTMacc, KaydyykoB M pe3uHbl, KoJulekiuu «HedTb» U «YTroiap», MOAETMPOBAHUE MOJEKYI
YTIIEBOJIOPOIOB M TaIOTEHOMPON3BOIHBIX, MPOBEACHNE IPAKTUIECKON PAOOTHI: MOIyUYEHUE dTUIICHA U
WU3YyYEHHUE €ro CBOMCTB.




PacuérHbie 3amaun.

Boruncnenus no ypaBHeHHIO XUMUYECKON peakiuu (Macchbl, 00bEMa, KOJTUUYECTBA UICXOAHOI0 BELIECTBA
WJIH TIPOJIYKTA PEAKIUU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB HIIN
MIPOJYKTOB PEAKIUN).

Kncnopoz[couepmaume OpPraHu4eCKue COCAUHECHUSA

Hpe;[eanHe OIHOATOMHBIC CIIUPTHI. MeTaHoa M DTaHOMI: CTPOCHHUC, (bI/ISI/ILIeCKI/Ie U XHUMHYCCKHEC
CBOMCTBa (peakuuu C aKTUBHBIMU MeETalllaMH, TaJIOT€HOBOJIOPOAAMH, TOpPEHHE), MPUMEHEHUE.
Bonopoansie CBSI3U MEXAy MOJIEKYJAaMHU CHOUPTOB. JleCTBME METaHOJAa W 3TAHOJIA HA OPraHU3M
YeJI0BEKa.

MHoroaToMHbI€ COIUPTHL. DTUICHTIIMKOIIb U TJIMIEPUH: CTPOCHUE, PU3HMUECKUE U XUMUYECKHE CBOMCTBA
(B3aMMOZEHCTBUE CO IIEJTOYHBIMU METaJUIAMHU, KaueCTBEHHAsl peakiysi Ha MHOTOATOMHBIE CIUPTHI).
JleiicTBrEe Ha OpraHu3M 4enoBeka. [I[puMeHeHne rimMiepyrHa U STUIICHTJINKOJIA.

@deHoM:  CTpOCHHE MOJEKYJbl, (U3NYECKHe W XHUMHYECKHE CBOICTBa. TOKCHYHOCTH (eHoa.
[Ipumenenue penona.

Anpnerunpl U kemoHnvl. DOpMaNBICTHA, alETAIBACTHI: CTPOCHHE, (HU3UYECKHE U XHUMHYECKHE
CBOWCTBA (peakUuy OKHUCIEHHs M BOCCTAHOBJECHMS, KAueCTBEHHBIE peaKklUH), IOJIydeHHE MU
IIPUMEHEHHUE.

OAHOOCHOBHBIE Ipefe/ibHbIE KapOOHOBbIE KUCIOThl. MypaBbuHasi U YKCYCHasi KHUCJIOTBI: CTPOEHHUE,
¢bu3nuecKkre 1 XUMHUYECKUE CBOMCTBA (CBOWCTBA, OOIIIME ISl KJIacca KUCIIOT, peakuus dTepudukanmn),
nojiyueHue u mnpuMeHeHue. CreapuHOBas M OJEMHOBAs KHUCJIOThl KaK MPEICTaBUTENN BBICHIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEe AeHCTBHE.

CrnoxHple 3(pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX APUPOB. JKHUPBI
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas ponb JKUPOB.

VYreBosl: cocTaB, KilacCH(pUKAIM YIIIEBO0B (MOHO-, IN- U TTOJIMcaxapyibl). [ Tioko3a — mpocTteiimmii
MOHOCAaxapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbl, (U3NYECKHEe M XUMHYECKHE CBOMCTBa
(B3aumoneirictBue ¢ ruapokcugom meau(Il), okuciaenne ammuadHbM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAX0XKJICHUE B MPUPOJIE, TPUMEHEHHE, OHOJIOTHYecKast poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemonos3a kak npupoiHbie noaumepsl. CTpoeHHe Kpaxmaiia | HeTioa03bl. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA KpaxMana (TUIpOJIn3, KAUeCTBEHHAs! PEaKUs C HOJ0M).

DKcIepruMEeHTaTbHBIE METOBI M3YYEHHUS] BEIIECTB M WX INPEBpAIICHUI: MPOBEICHUE, HAOIOIEHNE U
OIMCaHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIC PEAKIIMM OJHOATOMHBIX
cnupToB (okucieHue HsTaHona okcuaoM wmenu(ll)), MHOroaromMHBIX cnUpPTOB (B3aUMOAEHCTBHE
rnunepuHa ¢ ruapokcuaom Meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PAcCTBOPOM OKCHJIA
cepebpa(l) u ruapoxcugom meau(Il), B3anmoaeiicTBre KpaxmMaia ¢ HOJ0M), POBEACHUE TIPAKTHICCKOM
paboThI: CBOIMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3amaun.

BbruncieHus mo ypaBHeHHIO XUMHUYIECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBA HCXOHOTO BEIIeCTBA
WJIH TIPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WU
MPOYKTOB PEAKIIHH).

A30TCoIepKaIye OpraHuIecKHe COeTMHEHUS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeanHeHus. Puznveckue 1 XMMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe MHIKMHA). bruonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.



benku kak mpUpOAHBIE BBICOKOMOJIEKYIISIDHBIE coequHeHus. llepBuyHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa OejKoB. XMMHUYCCKHUE CBOMCTBA OCIIKOB: THAPOJIU3, ACHATYpAIlUs, KAYeCTBEHHBIC PCaKIIUU
Ha OeJKu.

BKCHepI/IMCHTaJIBHI)Ie MCTOAbI HU3Y4YCHHs BCHICCTB M HX npeBpameHI/Iﬁ: Ha6J'IIOI[CHI/Ie n OIIMCaHHEC
ACMOHCTPAalMOHHBIX OIBITOB: JCHATYpalus OCIIKOB IIpU Harp€BaHru, OIBCTHBIC PCAKIINU OCIIKOB.

BbicokomosiekyisipHble coeJUHEeHUs

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOIJICKYJIAPHBIX COGHHHeHHﬁZ MOHOMCEp, MOJHUMEP, CTPYKTYPHOEC
3BCHO, CTCHICHb MNOJHUMCEpHU3ALIUH, CPCAHAA MOJICKYJIApHasd Macca. OcHoBHEIC METOJbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — NOJIMMEpHU3aluAa U IMOJUKOHACHCAI .

DKCTepUMEHTAIBHBIE METOJIBI U3YUCHHUS BEIIECTB M WX IMPEBPAILCHUI: 03HAKOMJICHHE C oOpa3namu
MIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KAY4yKOB.

MexcnpeleeTHHe CBA3U.

Peanuzanusi MeXnpeIMeTHBIX CBs3€ll IpU U3ydeHUU opraHudeckod xumuu B 10  kmacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHSATUH,
SIBJISIFOLMXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mmue ecTecTBeHHO-HAYYHBIC TIOHSATHUS: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHATU3,
CUHTE3, KJIaCCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTepusi, YHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTreTUIECKUN YPOBEHb, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NYEeCKUe BETMYMHBI M €AUHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHU3Me, (POTOCHUHTE3, OMOJIOTHYECKU
aKTHBHBIE BellecTBa (O€IKH, YIrIeBOIbI, JKUPbI, (PEPMEHTHI).

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHomorus: MUIICBLIC TPOAYKTBI, OCHOBBI pPalMOHAJBHOTO IIMTAaHWA, MOKOIIHWE CPCACTBA,
JICKApCTBCHHBIC W KOCMCTHYCCKUC IPCIapaTbl, MATCPUAIbBI U3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKUH d7eMeHT. AToM. Sapo aroma, W30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUeCKUe
YPOBHH, MOIYypOBHU. ATOMHBIC OpOHWTaNH, S-, P-, O- 3nemeHTh. OCOOCHHOCTH paclpeieICHuUs
AJNIEKTPOHOB MO OpOUTaiIsiIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPUOA0B. OIJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[Tepnonnueckuit 3akoH u [leproanueckas cucrema xuMudeckux aneMeHToB 1. M. Menneneesa. CBs3b
nepuoandeckoro 3akona u Ilepuoauueckoii cucreMsl xumuueckux uieMeHToB [I. 1. Menneneesa ¢
COBPEMEHHOM Teopuell CTpPOeHUss aToMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CIIOKHBIX BEIIECTB IO TPyIIaM U Nepuojam. 3Ha4eHue
MIEPUOJNYECKOI0 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKas CBSI3b. BUABI XMMHYECKOW CBSI3M (KOBAJCHTHAs HETOJSpHAS M
MOJISIpHAsi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUS KOBAICHTHOH XHMMHYECKOH CBSI3U
(oOMEeHHBIN M JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBs3b. BaaeHTHOCTh. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenens okucieHusa. MOHBI: KATHOHLI U aHHOHEL.



BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEILECTBA.
Tunsl KpUCTAIIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOWMCTBA BEIIECTB OT THIIA KPUCTAIIMYECKON
pELETKA.

[TonsaTHe 0 mucnepcHBIX cucTteMax. MICTUHHBIC U KOJUTOMIHBIE PacTBOPBL. MaccoBasi J0JIsl BEIIECTBA B
pacTBope.

KJ'IaCCI/I(l)I/IKaI_II/IH HCOPTraHU4YCCKUX COC,Z[HH@HH?I. HOMCHKJ'IaTypa HCOPTraHUYCCKUX  BCIICCTB.
I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IIPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckasi peakuus. Kimaccupukanuss XMMUYECKHX PEaKUUi B HEOPTaHWYECKOH M OpraHUYecKoin
XUMHMH. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS M IPEBpAIllEHUs HDHEPrUU IIpHU
XUMHUYECKUX PEAKLHUAX.

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT PaziIUuHBIX (akTopoB. OOpaTHMble peakuuu. XUMUYECKOe
paBHOBecHe. PaKTOPBIL, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOTo paBHOBecus. [Ipunnun Jle llarense.

Onexrponutnyeckas aucconuanus. CuibHble U cinaOble 1eKTponuThl. Cpena BOJHBIX PacTBOPOB
BEIIIECTB: KUCIIas, HEUTpabHas, IeJI0YHAasl.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peaKkunu.

DKcIepUMEHTaIbHbIE METOJbl HM3y4YCHHs BEIIECTB M HMX INPEBPALICHUN: JEMOHCTpaLusl TaOIuUI
«Ilepuoguueckas cucremMa xumuyeckux o3yemeHtoB JI. WM. MeHnneneeBa», u3ydyeHHE MOAENEH
KPUCTAJUIMIECKUX PEIIETOK, HAOIOICHUE W ONMCAaHKUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoskeHue MepoKCHAa BOJOPOJa B MPUCYTCTBUHM KaTalau3aTopa, ONpeAelieHHE CPeIbl PacTBOPOB
BEIIECTB C IOMOUIBI0 YHHBEPCAILHOTO HWHAMKATOPA, PEaKIUH HOHHOTO OOMEHa), MpPOBEACHUE
MPAaKTUYEeCKON paboThl «BiusiHUE pa3NuUHbIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOH peaKiium».

PacuéTtHble 3a1a4n.

Pacuértnl o YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YUCJIC TCPMOXUMHUYCCKUC paC‘IéTLI, paCIIéTBI C
HCITIOJIB30BaAHHUEM ITOHATHA «MaCCOBas O0JIs1 BEIICCTBA)).

Heopra}mqecm\ﬂ XUMusl

Hemeramnsl. Ilonoxenue nHemeramwioB B Ilepuoandeckoil cucreme xumudyeckux snemeHtos Jl. U.
MenzeneeBa U1 OCOOEHHOCTH CTPOEHHS aTOMOB. Pu3MuecKrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS
HEMEeTaJJIOB (Ha MpUMepe KHCIopoaa, cepsl, pochopa U yriepoa).

XUMHUYECKHEe CBOMCTBAa Ba)XKHEHIIMX HEMETAJUIOB (TajOreHOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHUS1) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

HpI/IMCHCHI/IC Ba)KHEHUIIINX HEMETAIJIOB U UX COCAUHEHUIA.

Meraubl. [lonoxenue wmeramioB B Ilepuogmueckoil cucreme xumuueckux asnemeHtos /J[. .
MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB MeTailioB. O0mue dhusndeckue
cBoiicTBa MeTauioB. CIulaBbl METAJIJIOB. DNEKTPOXUMUUYECKUH psAJl HAPSHKEHUH METaIIOB.

XUMHYECKHE CBOMCTBA BAXXHEHUIITUX METAJIOB (HATPUM, Kaaui, KaJabIllMi, MarHUM, aTIOMHHHH, ITHHK,
XPOM, KEJE30, MEJIb) U UX COCTUHEHUH.

O6H_II/IC CITIOCOOBI MOJIYUYCHUSA MCTAJIJIIOB. HpI/IMCHCHI/IC METAJlJIOB B GLITy N TCXHHUKC.

DKcrepuMeHTAIbHbBIE METO bl U3yUEHHSI BEIIECTB U MX MPEBPALICHUI: H3yueHUe KOUIEKIINU «MeTaibl
U CIIaBbD», 00pa3ll0B HEMETAIJIOB, PEUICHUE IKCIEPUMEHTATBHBIX 3a/a4, HAOIIOJACHHE U OMHMCAHUE
JIEMOHCTPALIMOHHBIX U TAOOPATOPHBIX OIBITOB (B3aUMOJIEHCTBHE THAPOKCHAA ATFOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0UeH, KaueCTBEHHBIE PEaKIIMM Ha KATHOHBI METAJUIOB).



PacuérHbie 3amaun.

Pacuérsl Macchl BeliecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIN 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMHU BELIECTB, Pacdy€Thl Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U KHU3HD

Ponp xuMuun B oOecrieueHUH 3KOJIOTMYECKON, SJHEPreTHUECKONW U MUIIEBOH 0€30MacHOCTH, Pa3BUTUU
MeauLIuHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEILECTB U XUMUYECKUX PEAKLIUN.

HpeHCTaBJIeHI/IH 00 O6IJ_II/IX HAaYYHBIX NPpUHIOHUIIAX ITPOMBIIIJICHHOI'O ITOJYUYCHUA BayKHEHIITNX BCIICCTB.

UYennoBek B MUpE BEIIECTB M MAaTEPUAIOB: BaXKHEUININE CTPOUTEIbHBIE MaTepUabl, KOHCTPYKIIHOHHbBIC
MaTepuaibl, Kpacku, CTeKJIO, KepaMHuKa, MaTepHUAaIIbl AJIs 9JICKTPOHUKH, HAHOMATEepUajlbl, OpraHU4eCKHe
Y MUHEpaJbHBIE YA0OPEHUSI.

XUMHSL U 30pOBbE YEJIOBEKA: IpPaBUJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpenapaToB, IpaBuia
0€30IMaCHOTO MCIIOIH30BAHMS PENApaTOB OBITOBON XMMHUHU B TIOBCECTHEBHOM JKU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MexmnpeIMEeTHBIX CBS3€H MpU U3y4eHHH OOIIel M HeopraHudeckod xumuu B 11 kmacce
OCYIIECTBJISIETCSL Yepe3 MCIOIH30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSATHH,
SIBJISIFOILUXCSL CUCTEMHBIMU JUIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAyYHBIN (DaKT, TUNIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHUHTE3,
KJ1accuuKaIms, MepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPCHHE, SIBJIICHHE.

duznka: MaTepusi, FHEPTUs, Macca, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOI, PAAMOAKTUBHOCTD,
MOJIEKYJa, SHEPreTUYEeCKUN ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BELIECTBa,
(bu3nyecKre BETMUUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJINBO, PECYPCHI.

TexHomorus: XUMHUYCCKass  MNPOMBIIIIICHHOCTD, MCTAJLTYpTus, IIPOU3BOJACTBO CTPOUTCIIBHBIX
MaTepurajioB, CEIIbCKOXO035MCTBEHHOE MMPOU3BOACTBO, MUIICBAA ITPOMBIIIJICHHOCTD, (bapMaI_[CBTI/IIIGCKaH
MPOMBINIJICHHOCTh, MNPOU3BOJACTBO KOCMCTHUUCCKHUX IPCIaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpHraJIOB, DJICKTPOHHAA MPOMBINIJIICHHOCTD, HAHOTCXHOJIOTHH.

TemaTuyeckoe MIIAHMPOBaAHUE

KoanuectBo
Ne ni/nt HaumeHoBaHue pa3aesoB | yacos DJIeKTPOHHbIE (uudposbie)
- U TeM MpPOorpamMmbl o0pa3oBaTe/ibHbIE PeCypChl
Bcero

Pa3nen 1. Teoperuueckue 0CHOBbI OPraHNYecKOi XUMHUH

[Ipeamer OpraHUYEeCKOU
11 xumun. Teopus cTpoeHUs 3 bubnuoreka I[HOK
' OpPraHUYeCKHUX COCTUHEHUI https://m.edsoo.ru/7f41837c

A. M. byrneposa



https://m.edsoo.ru/7f41837c

Hroro no pazneny

Pasznea 2. YriieBoaopoanbl
21 [IpenenbHble yraeBoaOPOIbI 2 bubmorexa LHOK
' — QITKaHBI https://m.edsoo.ru/7f41837c
HenpenenbHubie bubnuoreka [HOK
2.2 YIICBOIOPOABL:  AlKeHSL, | 6 https://m.eds00.ru/7f41837¢
QJIKQ/IUCHBI, aJTKUHBI
23 ApoMaTtuyueckue 2 bubmmorexa LHOK
' YTJICBOIOPOIbI https://m.edsoo.ru/7f41837c
va | | e | ox
' T A0POlt https://m.edsoo.ru/7f41837c
nepepaboTka
Wroro mo pazneny 13
Paznen 3. Kuciopoacoaepixamme opranndeckKue coenHeHust
bubnnoreka HOK
3.1 Crpret. Geron 3 https://m.edsoo.ru/7f41837¢
39 Anpneruasl.  KapGoHoBbIe 7 bubmmoreka LHOK
' KUCHOTHI. CII0KHBIE 3()UPBI https://m.edsoo.ru/7f41837c
bubnnoreka [HOK
3.3 Y TIEBOTEI 3 https://m.edso0.ru/7f41837¢
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
41 AMUuHBI.  AMHHOKHCIIOTHI. 3 bubnmmoreka [HOK
' benxu https://m.edsoo.ru/7f41837c
Hroro mo pasneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS
51 [ImacTmaccel. Kayuyxn. 2 bubnuoreka [HOK
' Bosnokna https://m.edsoo.ru/7f41837c
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB T1O 34
[MPOT'PAMME

11 KJIACC
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Ne ni/m

HaumeHoBaHue pa3iesioB U
TeM MPOrpaMMbl

KoauuecTBO
4acoB

Bcero

DJIeKTPOHHbIE (uudposbie)
o0pa3oBaTejibHbIE PeCypPChI

Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH

Crpoenue aTOMOB. bubnnoreka I[HOK
[lepuonuueckuii  3aKOH M https://m.edsoo.ru/7f41837c
11 [Tepuonuueckas cucrema | 3
XUMUYECKHUX djaeMeHTOoB [l
H. Menneneena
12 Crpoenue BEILECTBA. 4 Bubnmnorexa IOK
' MHoroo0pasue BeliecT https://m.edsoo.ru/7f41837c
bubnuoreka [HOK
13 XHMUYECKHE PeaKuH 6 https://m.edso00.ru/7f41837c
Wroro mo pazneny 13
Paznen 2. Heoprannueckasi XuMusi
bubmunoreka HOK
2.1 MeTammst 6 https://m.edsoo.ru/7f41837¢c
bubmnnoreka HOK
2.2 Hemeramr 9 https://m.edsoo.ru/7f41837¢c
23 CBsi3b HEOpPraHM4ecKux | 2 bubnuorexa LOK
' OpPraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazneny 17
Paznea 3. Xumud u :Knu3HbL
Bubmnunoreka HOK
31 KHMHS U KH3HE 4 https://m.edso0.ru/7f41837c
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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