I'OCYAAPCTBEHHOE BIO/JI’KETHOE OBIIIEOBPA30BATEJIBHOE YYPEXIEHUE
CPEJHSAS OBINEOBPA3OBATEJ/IBHAS IIKOJIA Ne 427
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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEIHET0 00IIero o0pazoBaHus pazpadoTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0pa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJOKEHUH «CTpaTreruy pa3BUTHS BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYYAIOMIMXCS CPEICTBAMHU y4eOHOTO MpeaMeTa «XUMHU
st 10—-11 xkiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, IMOJy4aeMO€ BBIIYCKHUKaMU  00I1eo0pa3oBaTebHON
OpraHu3alM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEPINAIONIMM JTAallOM PEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, PUCYIIHNX LEIOCTHON CUCTEME XMMUIECKOT0 00pa30BaHusl. DTH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEeJIOBEKa, a
TaKXe JKOJOTMYeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO W MPHPOTHON Cpere.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro oOIuero
0o0pa3oBaHus CPEeICTBAMU Y4eOHOIO mpeaMeTa «XUMUsA», COAEPIKaHUE U ITOCTPOEHUE KOTOPOIro
OlpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
NO3HAHUU TPUPOIBI U B MaTEpUATbHOM XKM3HU OOIIECTBa, a TakXke C y4eToM OOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpEIHEero oOIlero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
[IUBWIIN3AIINHN, B CO3JaHWM HOBOW 0aszbl MaTepHalbHOW KyJabTypbl. OHa BHOCHT CBOM BKJIaJI B
(dbopMHpOBaHKE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroleM MUpPE KaK O €JMHCTBE MPUPO/IbI U YeNIOBeKa, KOTOpoe (POpMUPYETCS B XUMUHU Ha
OCHOBE TOHMMAaHUS BEIECTBEHHOIO COCTaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHMs B3aHMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIHOTO TPyAa W KHU3HH KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XHMHUSI Kak HayKa CO3HMJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMII HalpaBjleHa Ha pelleHHe II00aNbHbIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKOW 0€30MMaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBMM ¢ 0OUmIMMM LETSIMM M MPUHLUMIAMH CpelHero oOriero obpa3oBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
MIPOIOIDKEHHST 00pa30BaHUs B a3 IMYHBIX 00IACTSIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocTaBisomuMu TIpeaMeTa «XHUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «O0mas 1 HeopraHMIeCcKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COZIEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUM 0 HEOPraHUUYECKOW XMMHUHU (C BKJIIOUCHHEM
3HAaHUH U3 001eH XUMUH) U OpraHrnYecKoi Xxumun. GopMHUpOBaHKE JTAaHHOIN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELLECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMHUA» cHOpMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOI'O MOJX0/a K U3YYEHUIO
y4yeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM Da3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro 0Opa30BaHUs MEpBOHAYAIbHBIC
IPECTaBICHUS O XUMUYECKOM CBA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosorMyecKre CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
IyO)Ke IMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIUH 3TOro 3akoHa — OT o0OoOmiaromeit 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE 0 XMMUUYECKUX PEAKLMSIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
jpononHsercas B Kypcax 10 m 11 KimaccoB d2neMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
MPAKTUYECKON JEsITeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IMpoOIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, IOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ TMPUMEHSTh €€ JJIsl MOMOJHEHUs 3HaHUU, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00y4aroImuxcsit MUPOBO33PEHUYECKO OCHOBBI JJIsi MOHMMaHUS (puimocopckux uaed, Takux Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUMH MEXTy HOBBIMU (aKkTaMHd U TEOPETUYECKUMH MPEANOCHUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHIA U MaTEpUAJIOB.

B nutane penenus 3a1a4 BOCIUTaHMS, pa3BUTHS U COLIMATN3ALNN 00YyUYaIOIINXCS IPUHSATHIE
IPOrpaMMOMl MO XUMHHM MOAXOABl K OINPEIEICHHUIO COAEPKAHUS M IIOCTPOEHUsS IIpenMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3zoBoe
3HaYeHWe [UId Pa3JIUYHBIX BHJIOB JEATEIBHOCTH: pelleHus mpobieM, IMOoHCKa, aHalu3a U
0o0paboTkn HHPOpMaIK, HEOOXOAUMBIX IJsi TNPUOOpPETeHHs] OmbITa MPAKTUYECKON U
HCCJIEIOBATENbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B nmpakTuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U



Ha YpOBHE CpeHEro 00111ero o0pa3zoBaHus, P OMPEIEIICHUN COAePKATEIbHOM XapaKTepUCTUKU
nejael M3ydeHHs MpeJMeTa HaMpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haéress  (OPMUPOBAHHE OCHOB XUMHUYECKOW HAyku Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATELHOCTH YEJIOBEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM
KylabTypbl. C METOAMYECKOM TOUKH 3PEHUs] TAKOM IMOJXOJ K ONpPEIeNCHUIO0 Iee u3ydeHus
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUH KaK BaKHEWIIEH cocTaBIisOIIen
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOGHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEN MX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HIMCIOIIUX MECTO B MIPUPOJIC, B MPAKTUICCKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkarenbHasi XapaKTepUCTUKA IeJIel U 3aa4d U3y4eHHs MpeaMeTa B
porpaMMme 1o XMMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cuUcTeMe cpeaHero obmiero oopasoanus. CerojHs B MPENoIaBaHUU XUMHUH B OOJIBIICH CTCIICHU
OTIa€TCs MPEANOYTEHUE TPAKTHUECKON KOMIIOHEHTE COJIep>KaHusl 00yUeHHsI, OPUEHTUPOBAaHHON
Ha TOJTOTOBKY BBIMYCKHHKa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCO0OAMH M YMEHUSIMH AKTUBHOTO
MOJTyYeHUs 3HAHUN U PUMEHEHHS MX B PEaTbHOU KU3HU JJISl PEeLICHUS MPAKTUYECKUX 3a/1a4.

B cB3m ¢ »TUM TpU HM3YYEHHH TIpeIMeTa «XUMHUS» JTOMHUHUPYIOIIEEe 3HAYCHHUE
MpuoOpeTaroT TaKKe MENIU U 3a/1a4H, KaK:

azlanTaius 00y4Jaromrxcs K yCIOBUAM JMHAMUYHO PAa3BUBAIOIIETOCS MUPa, HOPMUPOBAHUE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINA),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs MPOOIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pa3BUTHE TTO3HABATEIBHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHUS;

dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIONINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBITIICHHUS,



HaOIOATEIPHOCTA, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH IIJIAHUPOBAHUU U MIPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIMTAHHE Y 00yJarOIIUXCs YOKAEHHOCTH B TyMaHUCTUIECKON HATPABICHHOCTH XUMUU,
e BaKHOW pONMM B PEUICHWU TIJOOAIBHBIX NpPOOJIEeM palMoOHAIBHOIO MPHUPOIONOIB30BAHMS,
MIOTIOJTHEHHSI YHEPTETHYECKUX PECYpPCOB M COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOO0XO0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHUS
OIIBITA MCIIOJIb30BaHMSI MOJYYCHHBIX 3HAHUN JUTSI IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBSI3aHHBIX C XMMUYECKUMHU SIBJICHUSIMH.

B ydeOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOOUT B COCTAaB HpeHMeTHOﬁ O6HaCTI/I «ECTGCTBGHHO-HayLIHBIC MpCaAMCTBID).

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obiero oopazoBanusi, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezento).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHuyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJYYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrneposa,
e€ ocHOBHbIe NOJOkKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KnaccupuKay OpraHndeckux Beuiects. HomeHkiiaTypa opraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIINX MTPeICTaBUTENEH KIIaCCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJICHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHNUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMid psa. Meran m 3TaH — mpocTeumme
IPEeCTaBUTEIN ATKAaHOB: (pHU3NYECKHe U XUMUYECKUE CBOMCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJICHNE B IPUPOJIE, TOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEeHIINe
NPEJICTAaBUTENIN AJIKEHOB: (HM3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUEe U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AUETuieH —
INPOCTEUIINNA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakiuu ruIpUpPOBaHUs, raIOTCHUPOBAHNUS, THAPATALIMHU, TOPEHHUS ), TOJTyUYCHHE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmMpo8aHus), noayyerue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMYeckas CBsA3b MEXIy  YIVIEBOJOPOJAMHU,



NPUHAAISKAIIMMHI K Pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKy He(TH: EPEeroHKa, KPEeKHHT (TEPMHUECKU,
KaTaluTHueckuil), mmponu3. [IpogykTel mepepaboTku HedTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

OKclepUMEHTaIbHbIE METO/bl M3Y4YEHHUS BELIECTB M UX IPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3laMu IIacTMacc, KaydykoB U pe3uHsl, Kojutekuuu «HepTs» u «Yromiab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJIEHHE INPAKTUYECKOW pPaOOTHI:
HOJIy4EeHHUE 3TUIIEHA U U3yYEHHE €ro CBOMCTB.

Pacuérnble 3anaum.

Boblunicnienuss 1o ypaBHEHMIO XHUMHUYECKOW peakiuuu (Maccel, 00BEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TAHON: CTpOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAY MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHL. OTWICHTIHKOIb M TIMLEPUH: CTpOeHHue, (usuyeckue u
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

®deHoul: cTpoeHUe MOJIEKYIIbl, (PU3UYECKHe U XMMUYecKHe cBOicTBa. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKHMCIEHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHBIC PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla Kak COJIU BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3GUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorndeckas poiib KHUpPOB.

YrieBonpl: cocTas, Kiaccudukaius yriieBooB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (B3auMoeiicTBue ¢ ruapokcuaom meau(ll), okucnenne aMMruaqHbBIM paCTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHne kpaxmana U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEakIHsl C HOJ0M).

OKCHEpUMEHTAJILHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcujaoMm wmenu(Il)), MHOroaroMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoseiicTeue kpaxmana



C M0JIOM), TIPOBEJICHNE MTPAKTUYECKOU paObOTHI: CBOMCTBA PaCTBOpPA YKCYCHOW KHCJIOTHI.

Pacuérnble 3anaum.

Bbuucrnenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

A30TcoaepKalye OpraHnYeCcKue COeAMHEHUSI.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHudeckue coennueHus. Gru3nueckrue 1 XuMHYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe rIHIKMHA). buojormuyeckoe 3HaueHHE AMHHOKHCIIOT.
IlenTuael.

benku kak mpuponHbIe BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuyHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OeinkoB. XHMHUECKHME CBOMCTBa OENKOB: THUIAPOIM3, JEHATYpalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKCTepUMEHTAIBHBIE METOJIbI U3YYCHHUs BEIIECTB U WX MPEBPALICHUI: HAOIIOEHUE U
OMHCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OEIKOB MpPH HArpeBaHWU, IIBETHHIC
peakiuu OEIKOB.

BrbicokomosieKyJISIpHBIE COeINHEHHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHbIX CBS3€H MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSATUH, SBISAIOMIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHS: SIBIEHHE, HAY4HBIH (DaKkT, THUMOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCupUKalus, TEePUOJUIHOCTh, HAOIIOJIEHUEe, U3MEpEHHE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSTHUE BEILIECTBA, (PU3MUECKHUE BEIMUMHBI U €AUHUIIBI KX
MU3MEpPEHHUS.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YTIeBOIbI, KHUPHI, PEepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIC 1 KOCMETHYECKHE TIPEnapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA
Teoperuvyeckue OCHOBbI XUMHMHU
XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHas KOHQUTypalusi aTOMOB.



[lepuonnueckuii 3akoH u llepmoamdeckas cucrema xumMuueckux osnemeHtoB J[. U.
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl o0Opa3oBaHHsl KOBaJIEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeAnHeHuid. HomMeHkIaTypa HeOpraHu4ecKux BeIecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKANIUX K PA3TIMUYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKUX pPEaKUil B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUs U IIpEeBpalleHus
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4yHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BEILIECTB M HX IPEBpAIlEHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuuyeckux snaemMeHToB [[. U. MenneneeBay, usydeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M ONHUCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OTpe/ieNIieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIUKATOpA, pEaKlUuu
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUMA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl ¢ UCIOJIB30BAHNEM TIOHATHS «MACCOBasi J0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenune HemeramioB B [leprnoandeckoii cucteMe XMMHUECKHUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIIOB.
ANnoTponus HeMeTaJUIoB (Ha MpUMepe KUCIIopoia, cepbl, hocdopa u yriaepoaa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajloTe€HOB, cepbl, a3otra, (ocdopa,
yIIepoAa U KPEMHHUS) U UX COEAVNHEHUN (OKCHI0B, KUCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA ).

[IpruMeHeHne BaKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Mertamisl. [lonoxenne Meramios B [leproandeckoil cucteMe XMMAYECKUX AJIEeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0OYEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUM



METaJIJI0B.

XUMHYECKUE CBOWCTBA BAXKHEUILIMX METAJUIOB (HATpUHM, KaJluid, KajablMid, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

O61me cocoObl moyYeHHst MeTaJuI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
KOJUIEKIIMU «MeTalIbl U CIIIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIICPUMEHTAIIBHBIX 3a7a4,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUIA aJIFOMUHUSI C paCTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIEC PEaKIIMK Ha KaTUOHBI
METaJlIoB).

Pacuérnnie 3agaum.

Pacuérel Macchl BemecTBa Wiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl MacChl (00bEMaA, KOTMUYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUU MeAUIMHBL [IoHsATHE O HayYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIUM.

[IpencraBienust 00 00X HAYYHBIX TPUHIIMIIAX TPOMBIIUICHHOTO MOJIYUYEHUs BayKHEHIIINX
BEIIECTB.

UenoBek B MHpE BEUIECTB W MAaTEPUAIOB: BAXHEHIIHNE CTPOUTEIbHBICE MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUsS U 310pOBbE 4YeJIOBEKa: MpaBWja MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPEINapaToB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYSHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 xmacce ocyIiecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJII OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IAKJIA.

OO011me ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, Kiaccu(pUKaius, TMePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHUE, ABJICHHE.

®u3nka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOIAEMBIE, TOTIIIUBO, PECYPCHI.

TexHomOoTHS: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTUsI, POU3BOJICTBO CTPOUTEITHHBIX
MaTepHuaoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MPOMBILIIEHHOCTb,
dapmaiieBTUUECKass ~ MPOMBIILIEHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IMPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3JIEKTPOHHAS MPOMBILIUIEHHOCTb,
HaHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



®OI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIUMHUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeAMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJEYIOLINE COCTABISIOIINE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATEIBHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE PE3yAbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C F'YMAaHUCTHYECKHMM, COLMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJEaJaMH POCCUHCKOTO IPa)KAAaHCKOro OOIIECTBa,
IOPUHATHIMU B OOLIECTBE HOPMaMM M INpaBUJIAMU IMOBEAECHMSI, CIIOCOOCTBYIOIIMMU IpoOLEeccam
CaMOIIO3HaHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTU O0YYaIOIINXCA.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATEIBHOCTH 00YUaIOLIUXCSl TI0 pealli3aliy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUSI O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENILHOCTHU MPH CO3JIaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUE€OHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsSI HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HaOII0JeHUi,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUH O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMH SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OILICHMBATh CBOE IOBEJCHUE M IIOCTYNIKM CBOMX TOBapHILEH C MO3ULHAN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIIEACTBUN ITUX MTOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOoBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOuIto/IeHHsT MIpaBU 0E€30MacHOro OOpalleHusl ¢ BEIEeCTBAaMHM B OBITY, IOBCEJHEBHOMN
JKU3HU U B TPYZOBOU I€ATENBHOCTH;

NOHUMaHMs LEHHOCTH IPaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aJKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENBCKOW JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUM IPAKTUYECKUX 3aJad COLUAIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

UHTEepeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS [TPEIMETHBIX 3HAaHUH 10 XUMUH;

YBaX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHON TPACKTOPHH 00pa3oBaHus, OyayIiei
npodeccuu U peanu3alun cOOCTBEHHBIX KU3HEHHBIX IIIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKHU 11€JIECO00Pa3HOTr0 OTHOLIEHHS K MPUPO/IE, KaK UCTOYHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU Ul PELIEHUS] BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITa
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHMSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHUMaHMs CHeUM(UKH XUMHM KaK HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUU LEJIOCTHOTO MPEACTaBICHUs 00 OKpYyXKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJABI M YEJIOBEKA, B TMO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHny IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHH JJs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIeM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBO,



SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
00ecreYeHn: YCIOBHA yCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YICHA
00I11eCTBa;

GCTGCTBGHHO-HaY'-IHOf/'I rpaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH MCETOA0B II03HaHHA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CHOC06HOCTI/I HCIIOJIb30BATh ITOJIYYaCMbIC 3HAHUA JIA
aHajau3a U OOBSICHEHHUs SBJICHUU OKPYXAIOUIEro MHUpa M MPOUCXOMSIIHNX B HEM HM3MEHEHUH,
yYMEHHUS JienaTh 000OCHOBAHHBIE 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C TENBIO TTOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIOIb30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM S TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HaHUW 110 XWMHUHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMYHBIX cepax mpodeccnoHanbHOM AesITeNbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA O6yanOHIHXC$I MCKIUCHUIITIMHAPHBIC
(MexXTpeaMeTHbIE) O0IIeHAYyYHbIE TTOHITHS, OTPAXKAIOUIUE I[EJTOCTHOCTh HAYYHOU KapTHUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeI0BaHUE, HAOI0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJIbHbIE Yy4eOHBIC IEWCTBHS B TIO3HABATEIILHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSATUBHBIMH JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M  aKTyaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

UCTIONIb30BaTh MPU OCBOCHUM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIe TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUIS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH}IYKTI/IBHBIe, JACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B pacCCMAaTPUBAEMBIX SIBJICHUAX, (OPMYITUPOBATH BBIBOABI U
3aKJTIOYCHUS;



IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3YeMbIE B XUMHHM CHMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHU4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakuuu — TpU PEleHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAa/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUSI.

3) padora ¢ unpopmaumeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U (POPM IIPECTABICHUS, KPUTUUECKH OLIEHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

npuoOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUaJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IpE3eHTAalMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aly y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM MHpPOBEIEHHBIX
UCCIIEIOBAaHUM MTyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJladl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii aIroOpuT™M JEUCTBUN NPU BBHINOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,



BBIOMpATh Hanbosiee A3 (HEKTUBHBIN CITIOCOO UX PEIICHUs ¢ y4ETOM TOJyUYeHUs] HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMUYECKOI COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
NPAaKTUYECKUX 3aJa4 M JKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJArarolIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiéHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJET,
(GyHKIMOHAJIbHAS TpyMNa, paguKan, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEXKAIIUEe B OCHOBE MOHMMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME TIOHATHS ITPU OUCAHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYIJl OPraHUUYECKUX BEILLECTB
Y YpPaBHEHUN XMMUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OINpeAeiIEHHOMY KiacCy/Tpylne CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COeMHEHMS), JaBaThb UM Ha3BaHud no cucremarnyeckoil Homenkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHMYECKHUX BEIIECTB (STUJIEH, MPOIUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTF0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOH CBSI3M B OPraHMYECKHX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U



XUMHYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BEILECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WK IPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIOJb3yEMbIX B XHUMHHM INPH HM3yYCHHHM BEUIECTB MU XHUMHUYECKUX SBJICHUH
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHUJIA MOJB30BAHUS XUMUYECKOW MOCYAOU U
7a00paTOpPHBIM 000PYZAOBAHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHUYECKUHW SKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IEHATYypallys OeKOB PU HarpeBaHUH,
[[BETHBIE peaKklliy OEIKOB) B COOTBETCTBUU C MIPaBUIIAMH TEXHUKU 0€30MaCHOCTH MPHU 00palleHun
C BEIIECTBAaMM M JIaOOPaTOPHBIM 00OpPYIOBaHMEM, HPEICTABIATh PE3yJIbTaThl XMMHUYECKOIO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEaKIHid U (opMynupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBAaTh XHWMHUYECKYIO HH(OpMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarolled NPUPOJHON Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
ONpeIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax crmocoObl YMEHBIIEHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUisi 0Oy4arolUuXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUISL CTIETIBIX U Ca00BUAAIINX 00YJarOIIMXCs: YMEHNUE UCTIOTIb30BaTh PeIbepHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmy.

11 KJIACC
[TpenmMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuuecKas XUMHUSD OTPAXKAIOT:
c(hopMUPOBAHHOCTH MPEICTABIICHUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, PO XUMHUHU B MO3HAHWH SBJICHUN MPUPOJBI, B (POPMHUPOBAHWU MBIIIUICHHS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U



MIPUPOAHOM CpeJe;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAOLINE
NOHSTHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEIFHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMMUYecCKas CBs3b (KOBAJIECHTHAs, HOHHAs, MeETaJIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAss  PEINETKA, THUIBI XMMHMYECKHX  pEakUud, pPacTBOp,  DJIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKOHN peaKIy, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
auccounuanuy, nepuoandeckuil 3akol Jl. 1. MenneneeBa, 3aKk0OH COXpaHEHUsI MaccChl BEILECTB,
3aKOH COXPAHEHHUs M IPEBpAlllEHUs 3HEPIUU IPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHMHM, MHUPOBO33PEHUECKHE 3HAHHUs, JIEKAIIUE B OCHOBE IIOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJYyYEHUH U O€30MaCHOM MCIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKUX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€pPHbIC IPU3HAKK MOHATUH, yCTaHABIMBATbH
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOILME IOHATHUSA IPU ONMCAHUU HEOPraHUYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
(GopMys BEIIECTB W YypPaBHEHUM XHUMHUYECKUX PEAKIUI, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHanbHble Ha3BaHMsS OTIEJIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, rani€Has W3BECTb, HETall€Has W3BECTb, IUTHEBAs COJA, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COE€MHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKON CBSA3M (KOBaJICHTHAs, HOHHAs,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHNN;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe CoeIMHEeHUN (IpOoCThle BEIECTBa — METAJUIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICT Hepuoaundeckoro 3akona J[. MW.
MenpneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
NPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX AieMeHToB 1—4 nepuozos [lepuonuueckoii cucteMbl XUMHUECKUX 3nemeHToB /1. U.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH 110 nepuoaam u rpynnam [leproaundeckoil cucteMbl XUMUYECKUX 31emMeHToB J[. 1.
MeHnpeneeBa;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOUCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEP/KIATh CYIIECTBOBAHUE IE€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
nMpu3HaKaM (YHCIy W COCTaBy pEarupyroIruxX BEMIECTB, TEIIOBOMY Jh(}EKTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKHCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTHUIO KaTalnu3aropa);



c(OPMHPOBAHHOCTb YMEHUIN COCTABIIATh YPAaBHEHUs PEAKLUN pa3IMUYHBIX THIIOB, OJIHBIE
U COKpaIléHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHUI TPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCJINUTEIBHO-BOCCTAaHOBHUTEIbHBIX
peaKuuii HOCPEICTBOM COCTABICHMSI IEKTPOHHOIO OajlaHca ATUX peaKIHii;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHElIHero Bo3aeicTBus (npunuun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XMMUYECKHE MPOLIECCHI, JISKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYE€HUSI CEpHOM KHCIOTHI, aMMHUakKa, a Takxke C()OpMUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodsieMax XMMUYECKOIo
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAUTH BBIYMCICHHMS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
peakLusax, Macchl BElIecTBa WK 00bEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(h(ekTa peakuy Ha OCHOBE
3aKOHOB COXPaHEHMsI MAacChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS IHEPIHH;

c(OpPMUPOBAHHOCTh YMECHHI COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKE ITPaBUiIa OOpAIIEHUS C BEIECTBAMHU B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh M BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpeAeTeHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATBHOIO MHIUKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amay no temaM «Mertamie» U «Hemeramisl») B COOTBETCTBHUM C IpPaBWJIAMU TEXHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO HH(OPMAIHUIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHHMKaIMU, IHTEpHET U Jpyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEIEHNA B OBITY M TPYIOBOM [EATENbHOCTH B ILENISIX COXPAHEHUS CBOErO 3/I0pOBbI U
OKpY’arolled MpUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CJICTIBIX U CIIA0OBUSIIUX 00yHarOIIUXCsl: YMEHUE HCIIOb30BaTh PEIbe(HO-TOUCUHYIO
cuctemy obo3naueHnuii JI. bpaiins nis 3anucu XuMu4eckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(undposbie)
Koau4vecTBo yacoB oOpa3oBaTe/ibHbIE
pecypcbl
HaunmenoBanmue
Ne ni/n pa3esioB U TeM
MPOrpamMmbl Tpakr
Konrtpo HYEeCKH
Bcero JbHBbIE e
padoThI pador
bl
Pa3nea 1. Teoperudeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Ipenmer Poccuiickas
OpraHUYEeCKOU AJIEKTPOHHAS IIKOJIa
xumun. Teopwust https://resh.edu.ru/subject
1.1 CTpPOCHHS 3 [29/10/
OpraHUYECKUX OI'NC Mos mikona
coeauHeHu A. M. https://lesson.edu.ru/04/0
bytneposa 8
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
Poccuiickas
AJIEKTPOHHAS IIIKOJIa
[penenbHbIe https://resh.edu.ru/subject
2.1 YIJIEBOIOPOIBI — 2 [29/10/
aJIKaHbI ®OI'YC Mos mkona
https://lesson.edu.ru/04/0
8
Poccuiickas
Henpenensubie AJIEKTPOHHAS IIIKOJIa
YIJIEBOJIOPO/IBI: https://resh.edu.ru/subject
2.2 AJIKCHBI, 6 1 [29/10/
alKagueHBI, ®OI'NC Mos mikomna
QJIKHHBI https://lesson.edu.ru/04/0
8
Poccuiickas
ApoMarTieckue AJIEKTPOHHAS IIKOJIa _
2.3 P 2 https://resh.edu.ru/subject
[29/10/
®OI'C Mos mkona



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/0
8

Poccuiickas
3JIEKTPOHHAS IIIKOJIa

Hpuposiere https://resh.edu.ru/subject
2.4 HCTOMHIIH 3 129/10/
fﬁ?ﬁfgfg f:;“ ®TUC Mos mrona
https://lesson.edu.ru/04/0
8
Wroro mo pazneny 13

Pa3znen 3. Kuciaopoacoaepskamnue oprannyeckue coeIuHeHust

3.1

3.2

3.3

Cnuptel. Genon

AJLIErnuaml.
KapOonossie
KHUCIIOTHI.
CrnosxHble 3¢upsl

Yriesoanl

Poccuiickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/subject
/29/10/

®OIT'UC Mos mkoiia
https://lesson.edu.ru/04/0
8

Poccuiickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/subject
/29/10/

®PI'UC Most mkoia
https://lesson.edu.ru/04/0
8

Poccuiickas

QJICKTPOHHA MIKOJIa
https://resh.edu.ru/subject
/29/10/

®OI'UC Most mxkoia
https://lesson.edu.ru/04/0
8

Hroro no pasneny

Pasznen 4. A3oTcoaepikaniue opraHuyecKkue coeIuHeHus

13

Poccuiickas
AJIEKTPOHHAS IIIKOJIa

AMWHEL https://resh.edu.ru/subject
4.1 AMUHOKHUCIIOTBHL. 3 /29/10/
benkxu ®OI'UC Most mkoia
https://lesson.edu.ru/04/0
8
Hroro o pasneny 3



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Paspnen 5. BeicokoMoJIeKy IS pHbBIE COCAUHEHNUSA

ITmacTmaccsel.
Kayuyku. Bonokna

Poccuiickas
AJIEKTPOHHAS IIIKOJIa

https://resh.edu.ru/subject

129/10/
OI'NC Moz 1mkona

https://lesson.edu.ru/04/0

8
Hroro no pazaeny 2
OBHLIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOIT'PAMME
11 KJJACC
HanmenoBa @ KoundecTBO 4acoB
DJIeKTPOHHbIE
Ne | Hme
(uudpossbie)
n/  pasjeioB u Bcer Konrpoabn  IIpakruuec
o0pa3oBaTe/ibHbIE
n TeM 0 ble paboThbI KHe padoThl
pecypchl
NMPOrpamMmbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue
aTOMOB.
[Tepuonuueck Poccuiickas anexTpoHHas
HUH 3aKO0H U IIKOoJIa
[Mepuoanyeck https://resh.edu.ru/subject/
1.1 3
as cucTeMa 29/11/
XUMHAYECKUX OI'YC Mos mikoma
a1eMeHTOB /JI. https://lesson.edu.ru/04/08
.
Menpaeneena
Pocculickas 35eKTpoHHas
Crtpoenue IKOJIa
12 BEIIIECTBA. 4 https://resh.edu.ru/subject/
' Mmuoroo6pas 29/11/
He BEIeCTB ®OI'NC Mos mikona
https://lesson.edu.ru/04/08
Poccuiickas snekTpoHHas
IIKOJIa
13 XUMHYECKUE 5 1 1 https://resh.edu.ru/subject/
peaxiuu 29/11/
®OI'NC Mos mikona
https://lesson.edu.ru/04/08



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08

Htoro no pazneny 13

Pasznen 2. Heopranuueckasi xummusi

Pocculickas 351eKTpOHHas
IIKOJIa
https://resh.edu.ru/subject/
29/11/

®I'UC Mos mkoia
https://lesson.edu.ru/04/08

Poccuiickas snexkTpoHHast
IIKOJIa
https://resh.edu.ru/subject/
29/11/

®OI'C Mos mkona
https://lesson.edu.ru/04/08

Poccuiickasa QJICKTpOHHAsA
HIIKOJIa
https://resh.edu.ru/subject/
29/11/

®I'1C Most mkoia
https://lesson.edu.ru/04/08

2.1 Merasuisl 6 1

2.2 Hewmerasuisl 9 1 1

CBs3b
HEOpPraHUYeC
2.3 KHUX U 2

OpraHUYeCKH

X BEIIECTB

Utoro no pazneny 17

Pa3zgea 3. XumMusd 4 ;Ku3Hb

Pocculickas 351eKTpOHHas
IIIKOJIa
31 Xumus u 4 https://resh.edu.ru/subject/

' KU3Hb 29/11/
OI'NC Mos mkona
https://lesson.edu.ru/04/08

Uroro no pazaeny 4

OBILIEE

KOJIMYECTBO

YACOB ITO 34 2 3

I[TPOTPAMME

B denepanbHbIX U peruoHanbHBIX MPOIIEIypax OICHKU KayecTBa 00pa30BaHUs UCTIOIB3YeTCS
nepedeHb (KoauuKaTop) pachpeeleHHbIX IO KjaccaM TMpOBEPSIEMbIX TpeOOBaHUM K
pe3ynbTaTtaM OCBOEHUSI OCHOBHOM 00pa30oBaTesIbHOM MporpamMmbl CpeHEro 00111ero o0pa3zoBaHus
1 DJIEMEHTOB COJIEP>KaHUsI IO XUMUH.

IIpoBepsiemble TpeOGOBaHMs K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTe/IbHOM
nporpammsl (10 kaacc)


https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08

Kox
POBEPSIEMOTO
pe3yiibrata

[TpoBepsiembie NpPEIMETHbIE  Pe3yJbTaThI OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHH

1.1

ChopMHUPOBAHHOCTh  TIPEACTABJICHHH O XHWMHUYECKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJM XMMUMU B MO3HAHUU SIBIICHUU
npupoabl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPbl JHUYHOCTH, €&
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUISCKUX
3aJa4 U 9KOJOTH4YeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO U
[IPUPOJHON Cpeie

1.2

BnageHne  cUCTEeMOM ~ XMMHUYECKMX  3HaHMM, KOTOpas  BKJIHOYaeT:
OCHOBOIIOJIAratoI1e MOHATHS (Monexyina, BAJICHTHOCTD,
DIIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUYECKas CBs3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOJHBIN CKeeT, PyHKIMOHATbHAS
rpymmna, pajukall, U30Mepus, U30MEpbl, TOMOJIOTMUECKUN PsiZl, TOMOJIOIH,
YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOJEPKAIUE COCIUHEHHS], OMOIOTNYECKU
AKTUBHbIC BeIECTBAa (YIJIEBOABI, JKHUpbL, OEJIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHO€E 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOr0 CTPOEHMs opraHmdeckux seuiects A.M. Byrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH, (DaKTOJIOTHUECKUE CBEACHUS
O CBOMCTBax, COCTaBe, IOJy4eHMM M O€30MaCHOM HCIOJIb30BaHUU
BaXHEHIIMX HEOPraHWYECKUX U OPraHMYeCKHX BELIECTB B OBITY H
[IPAKTUYECKON AEATEIbHOCTH YEJI0BEKa

1.3

CdopMUpOBaHHOCTh YMEHUUW BBISBISATH XapaKTCPHBIC TMPU3HAKU TMOHSITHA,
YCTaHaBIMBATh UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOUIUE MOHITHUS
[pY ONHCAaHUHM COCTaBa, CTPOEHUS H MPEBPALICHUN OpPraHUYECKUX
COeIMHEHUN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIHOJIb30BaTh XMUMHMUYECKYI) CUMBOJIUKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
(GopMysl OpraHMYecKHMX BEIIECTB M YpPaBHEHUH XUMUYECKUX PpEaKIUi,
M3rOTaBIMBATh MOJEIIN MOJIEKYJ OPraHUYECKHUX BEIIECTB Ul WILIIOCTPALMU
X XUMHYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHHUS

1.5

ChopMupOBaHHOCTh YMEHUH YCTaHABIMBATh HMPUHAMICKHOCTh M3YyYEHHBIX
OpPraHMYECKHX BEIIECTB M0 X COCTaBY U CTPOEHHIO K ONIPEAeIEHHOMY KJIAacCy|
(rpynme) coequHeHU#M (YriaeBOJOPOJblI, KHUCIOPOA M  a30TCojeprKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COSIMHEHHMS), JaBaTh UM Ha3BaHUS 1O
cuctemaruueckoit HomeHknarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHUSI ONPENENSATh BHABI XHUMHYECKOW CBS3H B
OpraHNYECKUX COCIMHEHUSX (OMHApHBIE U KPaTHBIE)

1.6

ChopMUpOBaHHOCTh YMEHHSI NPUMEHSThH: IOJIOKEHHUS] TEOPUU CTPOCHUS
opranuueckux BemecTB A.M. BbytiepoBa ans OObsICHEHHSI 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUs MacChl
BEIICCTB

Yriesopopoasl. Kuciaopoaconepskamiye U a30TCOAEpKalle OpraHu4ecKue
coelMHEeHUs. BRICOKOMOJIEKYIIpHBIE COETMHEHUS

2.1

CdopMUpOBaHHOCTH YMEHUN MPUBOIAUTH TPUBHAIBHBIC HA3BAHUS OTIEIBHBIX
OpTraHWYECKUX BEMIECTB (PTWJICH, MPOIUJIEH, alleTUJICH, STUJICHTINKOJIb,
runepud, (eHon, GopManbAeTua, aleTalbIeTu]l, MypaBbHHas KHUCIOTA,
VKCYCHasi KHCJIOTa, OJIEMHOBAas KHUCJIOTa, CTEApPUHOBAsl KHUCJIOTA, TIIIOKO3a,
bpykTo3a, KpaxMal, eJUIFJI03a, TIUIIIH)

2.2

ChopMHpPOBAaHHOCT,  YMEHHMM  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,

(I)I/IBI/ILICCKI/IC U XMMHUYECKHE CBOMCTBA TUIIMYHBIX HpCIlCTaBHTCHCﬁ PA3JINIHBIX



KJIACCOB OPTaHMYCCKHX BEIIECTB (METaH, 3TaH, THUJICH, TIPOIMIICH, alleTHUIICH,
Oyraauen-1,3, MetuinoyraaueH-1,3, OeH301I, METaHOII, 9TAHOII,
STUJICHIJIMKOJIb, TIMICPUH, (CHOJ, alleTalbJIeruI, MypaBbUHAS U YKCYCHAS
KHCIIOTHI, TIIFOK03a, KpaxMall, IeJITI0I03a, aMUHOYKCYCHAsI KUCJIOTA)

2.3

CopMUPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHUECKYIO CBS3b MEXKIY
TUMUYHBIMU MPECTABUTEISIMUA PA3TUUYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKHX PEAKIHil C HCIOIb30BaHHUEM

CTPYKTYPHBIX (OPMYII

2.4

ChopMupOBaHHOCTH YMEHHSI XapaKTEPHU30BATh NCTOYHHUKH YTIICBOJOPOIHOTO
CeIpbsi (HE(Th, MPHUPOAHBIN Tra3, yroib), CIOCOOBI WX MEPEPadOTKH H
PaKTUYECKOE IPUMEHEHHUE MTPOAYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuyéThl

ChopMHUPOBAaHHOCT, yYMEHHH BJIQJETh CHCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO IIO3HAHMS, HCIOJb3YEMBIX B XHMHUU NPHU U3YYCHUH
BEIIECTB M XUMHUYECKUX SIBJICHUIN (HAONI0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICIUPOBAHUE), HCIOIb30BATh CUCTEMHBIE XWMHUYECKHE 3HAHHUS IS
MPUHITUS PEUICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH M X IPUMEHEHUEM

3.2

CdopMupoBaHHOCTH YMEHUHN COOII0IaTh MPaBUIIa MOJI30BAHUS XUMUYECKOM
MOCYJI0i ¥ JIAOOPaTOPHBIM 000PYIOBAaHHEM, a TAK)Ke MPaBHUiIa OOPAIICHHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKUUSMU IO  BBIIOJHEHUIO
1abOPaTOPHBIX XUMUUYECKHX OMBITOB

3.3

CopMUpPOBAaHHOCTh YMEHMI IUJIAHUPOBATh U BBHIMOJIHATH XUMHUYECKHI
DKCIIEPUMEHT (IIPEBpALCHHUs] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUW,
MOJIy4YeHUE STUJIEHA U HM3YYEHHE €ro CBOMCTB, Kau€CTBEHHBIE DPEAKLUU
OpraHMYECKUX BEILECTB, JeHATypauusi OCJIKOB IpPH HarpeBaHUU, LIBETHBIE
peakiuu OeNKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKH 0€30MaCHOCTU MPHU
00pallleHnH C BeIlleCTBaMU U JIaDopaTOPHBIM 000PYAOBAHUEM; IIPEJICTABIIATD
pe3yabTaThl XMMHMYECKOTO HKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUI
COOTBETCTBYIOILIMX peakuMil U (OpMyJIHpOBaTh BBIBOABI Ha OCHOBE 3THUX
€3yJIbTaTOB

3.4

CopMUPOBaHHOCTh YMEHUH MPOBOJAUTH BBIUKCICHHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, O0OBEMA, KOJUYECTBA HCXOJHOTO BEIIECTBA WIIU
MPOJYKTa PEaKIMU MO0 M3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO U3
MCXOJIHBIX BEMIECTB MJIM MPOJTYKTOB PEAKIIHH)

3.5

ChopMUpOBaHHOCTh YMEHUH KpPUTHUYECKH aHAJIU3UPOBAaTh XHUMHUYECKYIO
MH(pOpMaLIMIO, MOJIYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTBAa MacCOBOM
uHpopManuu, cetb IHTEpHET U JpyTrue)

3.6

ChopMHpPOBAaHHOCT, ~ YMEHUM  COONIOAaTh  TpaBWjIa  AKOJOTHYECKU
11eJ1ec000pa3HOro MoBeJIeHHsI B OBITY U TPYIOBOW IEATEIBHOCTH B IIEJSAX
COXPaHEHHUSI CBOETO 3/10POBbs M OKPY’KaIoIel MPUPOIHOI Cpe/Ibl, 0CO3HABATD
OIACHOCTb BO3/JCICTBHS Ha KUBBIE OPraHU3MBbI ONIPEAECIEHHBIX OPraHUYECKUX
BellecTB, MoHuMas cmbicn nokasarenss [IJIK (mpeaensHo momycTumoit
KOHIIGHTPAllMM), TMOACHATh Ha TMpHUMepax CHocoObl YMEHbBIIEHHUS U
[peIOTBPAIICHNS MX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M UeIOBEKa

IIposepsiemble 3jieMeHTHI cogep:kanus (10 kaacc)

Kon [TpoBepsieMblii 2IEMEHT COJIEp/KaHus
1 TeopeTnueckre 0CHOBbI OPraHU4eCKOW XUMHHU
1.1 [IpenmMeT opraHn4eckoli XMMHHN: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHHE B IOTYUEHUH




HOBBIX BEILIECTB M MaTEpUajoB. Teopusi CTPOCHHS OPraHMYECKUX CcOoeIuHeHun A.M.
byTtnepoBa, €€ OCHOBHBIE ITOJI0KEHUS

1.2

CtpykTypHBIE (POpPMYIIBI OpraHU4YEeCKUX BemecTB. ['oMonorus, nsomepus. Xumuueckast
CBSI3b B OPraHUYECKUX COCIMHEHUSIX - OJJMHAPHBIC U KpaTHbIE CBsi3U. [IpencraBnenue o

KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHN4YC€CKUX BECIICCTB

1.3

HomeHnkinarypa oOpraHMYecKHX COEIMHEHUN (cHUCTeMaTHYecKas) U TpPUBUAIbHbBIC
Ha3BaHMs BAKHEHIINX NpeAcTaBUTENeH KIIaCCOB OPraHUYECKUX BELIECTB

YT11€BOI0POBI

AJIKaHbl: COCTaB M CTPOEHHUE, FOMOJIOTMUECKUN psAn. MeTaH W 3TaH - MpOCTeiIne
MPEICTABUTENN ATKAHOB: (PU3NYCCKUE U XMMHYECKHUE CBOMCTBA (PEaKINy 3aMEIICHUS 1
rOpeHusi), HaXOXJACHHUE B PUPOJIe, MOJyYeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH psiA. DTUIIEH U MPONMIIEH - IPOCTENILINE
[PEJCTaBUTENIN  QJIKEHOB: (U3MYECKMEe U XHMMUYECKHE CBOWCTBA  (peakiuu
CUAPUPOBAHUsS, TaJOI€HUPOBAHMS, TUApPATALUU, OKUCIEHHUS M IOJUMEPHU3ALUN),
[10JIY4YCHUE U IPUMECHECHUE

2.3

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEUIINE XUMUUECKUE
cBOMCTBA (peakuus noaumepusanuu). [lonydenrne CHHTETHUYECKOTO KayduyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTMUECKUU psii. AIeTuieH -
MPOCTEUIINI TTPEACTABUTENh AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKHUE U XUMUYECKHE
CBOIicTBa (peakIuy TUIAPUPOBAHMS, TaATOTEHUPOBAHUSA, THUIpATAllMd, TOPEHUs),
MOJIYYCHUE U IPUMECHECHHE

2.5

Apenbl. benson: cocraB, crpoenue, pusnuecKkue U XMMHUYECKHE CBOMCTBA (peakLuu
TaJIOTEHUPOBAHUS M HUTPOBAHMsI), IOJIyueHHUE U HpUMEHeHue. Toiyon: cocTas,
CTpOoeHUe, (PHU3UYEeCKHe M XHMHUYECKHE CBOWMCTBA (peakuuu TaJOreHUPOBAHUS U
HUTPOBaHUS), MOJyYeHHE U IpUMEHEeHUEe. TOKCUUHOCTh apeHOB. I'eHeTnueckas CBS3b
MEX]y YIIIEBOIOPOIaMH, IPUHAUISKALMMHU K Pa3IMYHbIM KJIacCaM

2.6

[ IprpoiHbIE HCTOUYHUKHU YTIII€BOAOPOA0B. [IpupogHbIii ra3 U NOMyTHbIE HEPTSHBIE Ta3bl.
Hedtp n e€ npoucxoxaenue. CrnocoObl mepepabOTKH He(TH: MEPEeroHKa, KPEKUHT
(TepMuueckuil, kaTanuTudeckuil), nuponus. I[lponykTel mnepepaboTku HedpTH, HX
NpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiab M MPOAYKTHl €ro
nepepadoTKH

KchopoL[coz[epxcamHe OpTaHUYCCKUC COCANHCHU S

[IpenenbHble OHOATOMHBIC CHUPTHL. METaHOT M ATAHOJ: CTpOeHue, (PU3MUYECKUEe U
XUMHYECKHE CBOMCTBA (pEaklMud C aKTUBHBIMH MeETallJIaMH, TaJOore€HOBOJOPOJIaMH,
ropeHue), mpuMeHenue. Boopoaeie CBA3M MEXIy MOJeKyJaMu crupToB. JleiicTBue
METaHOJIa U 3TaHOJIa Ha OPTaHU3M 4YeloBeKa. MHOrOaTOMHBIE CIUPTHI. DTUIICHTJIUKOIIb
U TJIMLEPUH: CTpOeHue, (pu3MuecKue M XMMHYECKHE CBOWCTBA (B3aHMMOJEICTBHE CO
[IEJIOYHBIMM  METAJIJIaMH, KauyeCTBEHHas peakUus Ha MHOTOaTOMHBIE CIIUPTHI).
[lelicTBue Ha opranusMm 4esnoBeka. [[puMeHeHne rimiepruHa U STUICHTITMKOJIS

3.2

DeHoN: CTpOeHHE MOJEKYbl, (pU3MYecKre MU XUMHUYECKHEe CBOWCTBA. TOKCHYHOCTH
dbenona. [Ipumenenne penomna

3.3

AJIBI[CTI/IIU:I N KCTOHBEI. (I)OpMaJIBI[eFI/II[, aleTajabACruj: CTPOCHUC, (I)I/I3I/IquKI/IC u
XMMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS W BOCCTAHOBJICHHA, KadC€CTBCHHBIC
CaKL[I/II/I), MOJIY4YCHUC U IPUMCHCHUC

3.4

OHOOCHOBHBIE Tpe/ieIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsI M YKCYCHASI KUCIIOTHI:
CTpoeHHe, (pU3NUecKre U XMMHUYECKHEe CBOMCTBA (CBOMCTBA, 00IIMe /Ui Kjlacca KUCIOT,
peakuus STepuHKaAMK), MOJydyeHHe W NpuMeHeHue. CTeapuHOBask U OJEHMHOBAsS
KHCJIOTBI KaK IMPEACTABUTEIN BBICIIIHNX Kap6OHOBI)IX KHCIIOT. MBITa KaK COJIM BBICIITHX
KapOOHOBBIX KHCIIOT, X MOIOIIEe AEHCTBHUE

3.5

CrnosxHble 3(Upbl KaK IPOU3BOIHBIE KaPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX APUPOB.
DKupsl. I'naponus sxupos. ITpumenenne xupoB. bruonorundeckas poiib KUPOB

3.6

'YTeBoIbl: COCTaB, KiIacCH(UKAIIHS YTIEBOAOB (MOHO-, TU- U MTOTHcaxapusl). [ 1roko3a)



- TpoCTeHIINii MOHOCaxapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (u3nueckue u
XMMUYECKHe CBOMCTBa (B3aumojenctBue ¢ rtuapokcugom wmenu(Il), okwucienue
aMMHaYHBIM PacTBOPOM OKcuza cepedpa(l), BoccTaHOBICHHE, OPOKEHHE TIIHOKO3bI),
HAXO0XJICHUE B MPUPOJIE, MpUMEHEeHUe, Ouonornueckas poib. @orocunare3. OpykTosa
KaK M30Mep IUIIoKo3bl. Kpaxman u nemntoso3a Kak npupoanbie noaumepsl. CTpoeHue
Kpaxmala ¥ IeJUTFoI03bl. Du3nueckne U XMMHUYECKUE CBOMCTBA Kpaxmala (TUIpOITu3,
KaueCTBEHHAs pEaKIHs C HOJIOM)

4 A30TCOJIEpIKalllie OPTaHUYECKUE COCAMHEHUS

4.1 AMUHOKHCIOTBI Kak aM(poTepHble OpraHudeckue coefauHeHus. Duznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpuUMepe MniHa). bruonoruueckoe 3nauenue
aMuHOKUCIOT. [lenTuabt

4.2 benku Kak nmpuUpo/IHbIE BBICOKOMOJIEKYIJIsIpHbIE coenuHenus. [lepBuunas, BTopudHas u
TpeTUYHAas CTPYKTypa 6ekoB. XUMHUECKHUE CBOWCTBA OEJIKOB: TUAPOIN3, ACHATYpaLUs,
KaueCTBEHHbBIC PEaKIUK Ha OeJKU

5 BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

5.1 OCHOBHBIE TOHATUSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, MOJIUMED,
CTPYKTypHOE 3BEHO, CTENEeHb IOJIUMEPHU3alluU, CPEAHSsI MOJIEKYJspHas Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUMN - MOJIMMepU3anus u
MOJIMKOHACHCALINS

5.2 DKCIIEPUMEHTAIbHBIE METO/IbI M3YUCHHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMJICHHE C

06p33HaMI/I MpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYIYKOB. HonyquI/Ie

CUHTETUYECKOI0 KaydyyKa U PE3UHBI

IIpoBepsiemble TpeOGOBaHMS K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTe/bHOM

nporpammbl (11 kiaacc)

Kox

HpOBepﬂeMHe NpeaAMETHBIC PE3YyJIbTAaThL OCBOCHHA OCHOBHOH

MIPOBEPSIEMOTO 00pazoBaTeNbHON MTPOTrpaMMBbl CPETHETO 0011IeT0 00pa30BaHUs
e3ynbTaTta

1

TeopeTnyeckre OCHOBbI XMMUHU

11

Biagenue  cucreMoll  XMMHMYECKHMX  3HAHUM, KOTOpash  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKHM SJIEMEHT, aTOM, JJIEKTPOHHAs
o00oJsiouKka aroma, S-, p-, N-dIIEKTPOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, KpUCTAJUTMYECKas PEIIETKA,
TUTBl XUMHYECKUX peakiuil (OKUCIUTEIHHO-BOCCTAHOBUTEIBbHBIE, DK30- U
PHAOTEPMUYECKUE, PEaKIUd HOHHOTO OOMEHa), PacTBOP, AIIEKTPOIHUTHI,
HE3JIEKTPOJIUTBHI, AIEKTPOIUTHYECKAS JMCCOITHAITHS, OKHUCIIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XHMHUECKOH PEaKIuu, XHMHUECKOE PABHOBECHE);
TEOPHUH W  3aKOHBI  (TEOpUS  DJIEKTPOJIUTHUYECKON  JTUCCOIMAIINH,
[lepuonnueckuit 3akon [[.MI. MenzaeneeBa, 3aKOH COXpPAaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJINYECKHH SI3BIK XUMHH, (DaKTOJIOTUUECKHUE CBEICHHUS
0 CBOWCTBAaX, COCTaBe, TOJYYCHHH U OE30MacHOM HCIIOJIb30BAHUU
BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY H  MPAKTHYECKOMN
JIESATEILHOCTH YEJI0BEKa

1.2

CpopMUpPOBAaHHOCTb ~ YMEHMH  BBISBIATH  XapaKTepHble  MPU3HAKUU
B3aUMOCBSI3b U3YYCHHBIX IOHATHUN, IPUMEHATh COOTBETCTBYIOLINE ITOHATHS
[IPU ONUCAaHUU CTPOCHUS W CBOWCTB HEOPraHWYECKHX BEIIECTB M HX
[IPEBPALLICHNI; BBIABIIATH B3AUMOCBA3b XUMUYECKUX 3HAHUHN C NOHATUSAMU U
[IPEJICTABICHUSIMU JPYTMX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

BrnageHne OCHOBHBIMHM METOJaMH HAaYy4YHOT'O TIIO3HAaHHUd BCHICCTB U



XAUMUYECKHX  SBJIEHUW  (HaOMIoJeHWe, W3MEpPEeHHE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE)
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CdopMUpOBaHHOCTb YMEHUH ONPEENIATh BAJIGHTHOCTD U CTENICHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHHUSX pa3JIMYHOTO COCTaBa, BUJT
XUMHYECKON CBSA3M (KOBaJIGHTHAsl, HOHHAs, METaJNIN4YecKas, BOJIOPOIHAS) B
COCIMHEHUSIX, THUI KPUCTAUNIMYECKOM PpEmIETKM KOHKPETHOTO BeIleCcTBa
(aTomMHas1, MOJIEKYJISIpHAsI, MOHHASI, METAJITNYECKasl)

1.5

CopMUPOBAaHHOCTh YMEHHH ONPEICNATh XapakTep Cpeabl B BOJHBIX
[pacTBOpAaX HEOPraHWYECKUX COETMHEHUIN

1.6

CopMUPOBaHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYCCKUE PEAKIUU TI0
pa3IMYHBIM TIpuU3HaKaM (YMCIy M COCTaBy pearupyromux BelIecTB,
TerI0BOMY (P (HEKTy peaKiiu, U3MEHEHUIO CTETICHEH OKUCIICHHSI SJIEMEHTOB,
00paTUMOCTH peaklliy, yJ4acTHIO KaTalln3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHUI COCTAaBJIATH YpaBHEHHS PEAKLUN Pa3IMYHbBIX
TUIIOB, IOJIHBIE U COKpALIEHHbIE YPABHEHUS pEaKUUH HOHHOTO OOMEHa,
YYHUTBIBAsI YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHIA

1.8

CopMUPOBAaHHOCTh yMEHUU TMPOBOAUTH PEAKIMH, TMOATBEPKAAIOIINE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM NYyTéM HMOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pacTBopax
HEOPTraHWYECKUX BEIECTB

1.9

CopMUPOBAaHHOCTh YMEHUH pPACKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIM TMOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO
OanaHca 3TUX peakluui

1.10

CdopMUpoBaHHOCTH YMEHUI 00BSACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
[peakLyy OT pa3IMyYHbIX (AKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUN OOBSCHATH XapaKTep CMELICHUS XMMUYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro Bo3jaehcTBUs (npuHimn Jle
[[TaTenne)

OO011ast 1 HeOpraHMYecKass XUMUs

ChopMupoBaHHOCTh YMEHHUH pacKpbIBaTh cMbIca [lepuonnyeckoro 3akoHa
JI.11. MeHnneneeBa M JAEMOHCTPUPOBATb €ro CUCTEMATU3UPYIOIIYIO,
00BSICHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopMHUPOBAaHHOCT, YMEHHMM XapaKTEPH30BaTh DJJIEKTPOHHOE CTPOCHHUE
ATOMOB XMMHYECKHX 3JIeMEeHTOB 1-4 mepuonoB [lepmoanueckoil cucreMbl
xuMuyeckux snementoB JI.M. MenaeneeBa, UCnoab3ys MOHATUA «S-, p-, M-
DIIEKTPOHHBIE ~ OpOUTANM»,  «IHEPreTUYECKHE  YPOBHMU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKUX OJJIEMEHTOB M HX
COeIMHEHUH 10 neproiaM U rpynnam [lepuoanyueckoil CUCTEMbI XUMUYECKUX
bnemenToB JI.M1. Menaeneena

2.3

CopMHUpPOBAaHHOCTh YMEHHMI XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAHUE TeHETHYECKOM CBSI3H MEXTY
HEOPTaHMYECKUMH BEIICCTBAMH C TIOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEeaKITHi

2.4

ChopMHPOBaHHOCTH YMEHHI YCTaHaBJINBATh MPUHAIIE)KHOCTD
HEOPraHMYECKUX BEIECTB M0 UX COCTABY K OINpeAeNEHHOMY Kiaccy (TpyIie)
COCTMHEHUH (MPOCThIE BEIIECTBA - METaUTBl W HEMETaJUIbl, OKCHJIBI,
OCHOBaHUs1, KUCIOTHI, aM()OTEpHBIE THAPOKCHUJIBI, COJIN)

2.5

ChopMupOBaHHOCTH YMEHHUI HCIONB30BaTh XMMUYECKYI0 CHMBOJUKY IS
cocTaBieHUs] (OpMyJT BELIECTB M YypPAaBHEHUN XUMHUYECKUX pEaKIHi,
cucrematnueckyto HomeHkiarypy (IUPAC) u TpuBHaimbHBIE Ha3BaHUSA

OTJIEIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblil ras, YIJIEKHCIbIM ras,



aMMHAK, rameénas U3BECTH, HeTamIéHas HU3BCCTH, MUTHEBAA COAa, MUPUT U
JIpyrHe)

2.6

ChopMHUPOBAaHHOCT, YMEHUH  XapaKTepu30BaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPKIATh CYIIIECTBOBaHUE TCHETUYECKOM CBSI3U MEXTY|
HEOPraHMYECKUMHU BEIICCTBAMH C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIINX
XUMHYECKHX PEaKIUii

2.7

ChopMUPOBAaHHOCTh yMEHHU IUTAHUPOBATH U BBIOJHATH XUMHYECKHMA
PKCIIEPUMEHT  (pa3lioKeHHWEe TMEepOKCHAAa BOJOpOAa B  IPUCYTCTBUU
KAaTaJIn3aTopa, OIpPENEIIEHUE Cpelbl PacTBOPOB BEIIECTB C ITOMOILIBIO
VHUBEPCAIbHOTO MHAWKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiluu, peakilui HOHHOTO 00MeHa, KaueCTBEHHBIC PEaKIINH Ha)
cynbdar-, kapOoHAT- U XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHWUS, pELICHHE
HKCIIEPUMEHTANIbHBIX 33/lady 1Mo TemaMm «Metaie» u «Hemeramwis») B
COOTBETCTBUU C TMpaBUIAMH TEXHHKH O€30MaCHOCTU MpH OOpalIeHHH C
BEIIIECTBAMH U JTAOOPATOPHBIM O0OPYAOBAaHUEM; MPEJICTABIATH PE3yJIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTa B JOpME 3alHCH YPAaBHEHUH COOTBETCTBYIOLIUX
peaknuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

CdopMupoBaHHOCTH YMEHUI COOII0IATh PaBUIIa TIOJIb30BaHUS XUMUYECKON
MOCY/I0i U JIa0OpaTOpHBIM 000PYI0BAHUEM, a TAKXKE MpaBUiIa OOpaIieHus ¢
BCIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMH TIO0  BBINIOJIHEHUIO
1abOPaTOPHBIX XUMUYECKHX OMBITOB

2.9

CopMUPOBAaHHOCTh YMEHUN XapaKTEepPH30BaThb XUMHUYECKHE MPOLECCHI,
neKalire B OCHOBE MPOMBIIIIICHHOTO TOJIYYeHHS CEPHOM KUCIIOTHI, aMMHAaKa,
a Takke chopMHUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX TPUHIUIIAX
1 HKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO MPOU3BOJICTBA

XUMUS U )KU3Hb. PacuyéThl

ChopMHUPOBAHHOCTh TIPEJACTABICHUM O XUMHUYECKOH COCTaBJISIFOIIECH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpa, POJIM XUMHUU B TMO3HAHUM SIBICHHUI
MpUPOJb, B (HOPMUPOBAHMHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €&
(G yHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEeIIeHUs] MPAKTHIECKUX
3a/1a4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 37I0POBBIO U
[IPUPOJHON Ccperie

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH aHATU3UPOBaThb XMMUYECKYIO
MH(OpPMaLIMIO, MOTYyYaeMyI0 M3 pa3HbIX MCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHHUKaIMH, ceTh IHTepHeT u npyrue)

3.3

ChopMHUpPOBAaHHOCT,  YMEHUW  COOMIOATh  MpaBWia  SKOJOTHUECKH
[1e71€CO00Pa3HOr0 TOBEAEHUSI B OBITY U TPYIOBOU NEATEIBHOCTH B LEISIX
COXPAHEHUsI CBOETO 3J0POBbsI M OKPYKAIOIIEH MPUPOTHON CPEIIbI

3.4

Oco3HaBaTh ONMACHOCTH BO3ICHCTBHS Ha >KMBBIE OpPraHU3MBbI ONPENEIEHHBIX
BEIEeCTB, MOHUMAs cMbIci mokaszatens [1/JIK, moscHATs Ha mpumepax crocoObl
YMEHBIIEHUS U MPEJOTBPALLECHUS UX BPEIHOIO BO3ACUCTBUS HAa OPraHU3M
YEIIOBEKA

3.5

ChopMupOBaHHOCTH YMEHMH MPOBOJIUTH BBIYHUCICHUS C HCIIOJIb30BAaHHEM
MOHSTHUSI «MaccoBasi JI0JIsl BEIeCTBA B PACTBOPE», OOBEMHBIX OTHOLIECHUI
ra3oB MpU XUMHUYECKUX PEaKIMsIX, MacChl BellecTBa MM 00BbEMa ra3oB IO
N3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM O00bEMY OJHOrO U3
YYaCTBYIOLIMX B PEAKLUH BEIIECTB, TEMJIOBOT0 AP deKTa peakliuu Ha OCHOBE

3aKOHOB COXPaHCHHA MACChl BEHICCTB, IPCBPAICHHA U COXPAHCHUS DHCPIrun

IIpoBepsiemblie 3s1eMeHTHI coaepskanus (11 kiaace)



Kox

[IpoBepsieMbIil 2JIEMEHT COAEP KaHUS

TeopeTnyeckue OCHOBbI XUMUHU

1.1

XUMHYEeCKUH d3JeMeHT. AToM. Sapo aroma, H30TOMBl. DJIEKTPOHHAs 000J0YKa.
OJHEPreTUYeCKUEe YpPOBHU, MOMYPOBHU. ATOMHBIE OpOUTAH, S-, p-, C/-DIEMEHTHI.
OcoOeHHOCTH pacnipeieNieHHUs JIEKTPOHOB MO0 OpPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETHIPEX TIEPUOIOB. DICKTPOHHAS KOHPUTYpAIHs aTOMOB

1.2

[lepuonnueckuii 3akoH u llepumoamdeckass cucrema Xumuyeckux snemeHToB JI.U.
MenneneeBa. CBsi3b NEpUOIUYECKOTO 3aK0Ha U [leproauyeckoit CUCTEMbI XUMHUECKHUX
bnemenToB JI.MI. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH WM3MECHEHHS CBOMCTB XHMHYECKHX JJIEMEHTOB UM 00pa3yeMbIX HMH
MPOCTHIX W CIIOKHBIX BEIIECTB IO T'PYIIaM M MepruojaaM. 3HAYCHHE MEPHOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU

1.3

CtpoeHue BelecTBa. XUMHYECKasl CBS3b. BHIBI XMMHUYECKOH CBs3M (KOBaJCHTHAs
HETOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuinueckas). MoHbI: KaTHOHBI M AHUOHBI.
MexaHu3mbl 00pa30BaHUs KOBAJCHTHON XUMHUYECKOW CBSI3U (OOMEHHBIH M JJOHOPHO-
aKIenTopHbIN). Bomopoanas cBs3b
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BaneHTHOCTb. 9HeKTp00TpI/IHaTeHBHOCTB. CreneHb OKHCIICHUSA

1.5

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHHUA. 3aKOH IIOCTOSTHCTBACOCTAaBa
BELICCTBA. TUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIIA
KpucTaJuIM4ecko pem€rku. Ilonstme o naucnepcHeIx cucremax. McTuHHBIE U
KOJUIOMJIHbIE pacTBOpbl. MaccoBas 10J1s BEIIECTBA B paCTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHNYCCKUX COCI[PIHGHPIIZ. HOMeHKHaTypa HCOPIraHNYCCKUX
BCIICCTB

1.7

XuMuueckas peaKnuusi. Knaccmbnxaunﬂ XUMHNYCCKHX peaKI_[I/Iﬁ B HeOpFaHI/I‘leCKOI‘/‘I n
0pI“aHI/I‘-I€CKOI>'I XHMUH. 3aKOH COXpPaHCHUA MACChl BCHICCTB, 3aKOH COXPAaHCHUA U
[MPCBPAICHNA OHCPTUH IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOPOCTh peakiyi, € 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOpOB

1.9

OOpatuMble peakuuu. XUMudeckoe paBHoBecue. DakTophl, BIUSIOLINE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTpoiauTHueckas auccoruanus. CUnbHbIe U cnalble AMeKTponuThl. Cpeaa BOAHBIX
[pacTBOPOB BEIIECTB: KHCJIast, HEUTpaiabHasi, ImenouHas. Peakiinu noHHoro oOMeHa

1.11

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuuun

HeOpFaHI/IquKaH XUMMUA

2.1

Hemeramner. [lomokenne HemerauioB B [leproaudeckoll CUCTEME XHUMHYCCKHX
hiiemeHnToB J[.1. MenzaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DHU3NYeCKe CBONCTBA
HEMETaJUIOB. AJUIOTPOIUS HEMETaUIoB (Ha MpuMepe KHUciopona, cepsl, dochopa u

yriaepona)

2.2

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajJOreHOB, Cephl, a3oTa, docdopa,
yriepoja U KpeMHHs) U UX COEAMHEHHH (OKCHIIOB, KHCIIOPOJCOIAEPXKAIIUX KHUCIIOT,
BOJIOPOJHBIX coeHeHNH). [IpuMeHenne Ba)KHEHIITNX HEMETAJIJIOB U UX COCIMHEHUN

2.3

Metannsl. [lonoxenue Meramos B [leprognueckoil cucTeMe XUMUYECKUX JIEMEHTOB
J[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS IEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
OO6mue ¢puznyeckre cBoiicTBa MeTaioB. CIIaBbl METANIOB. DIEKTPOXUMUYECKUH P
HaIPSOHKEHUN METaJNIOB

2.4

XVUMUYECKUE CBOMCTBA BAXHEWMIUX METAJUIOB (HATPWiA, KalWd, KalubIUii, MarHui,
QITIOMUHHM, ITUHK, XpPOM, JKEJI€30, MEJIb) ¥ UX coeauHeHni. O01mme crnocoObl MOTydeHUs
MeTaisoB. [IpiMeHeHre MeTamioB B OBITY U TEXHUKE

2.5

['eHeTHUecKas CBSA3b HCOPraHNM4YCCKUX BCHICCTB, IPHHAMICKAIIUX K Pa3JINYHBIM
KJIacCcaM

XUMHS U KU3Hb

Ponpr xuMum B 00€CMEUEHWH DKOJIOTHYECKOW, HHEPreTUYeCKOW ¥  IHINEeBOU

6C3OHaCHOCTI/I, Pa3BUTHUU MCIUINHBI. Ilonsatue o HAaYYHBIX MCTOAAX IMMO3HAHUS BCIICCTB



1 XUMHYECKUX PEaKInid

3.2 [IpencraBiaeHuss 00 OOMMX HAYYHBIX MPHHLUUIAX [POMBIIUICHHOTO MOJyYSHHS
BRKHEHIINX BellecTB. YeloBeK B MHpE BEIIECTB M MAaTEPHAIOB: BayKHEUIINE
CTPOUTENIbHbIC MaTepUaIIbl, KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepualibl JUIS 3JCKTPOHUKH, HAaHOMAaTEPHUANbl, OpPraHUYECKHE M MHHEpPAIbHBIC
yno0peHus

3.3 XUMHS 1 310pOBbE YEJIOBEKa: MpaBHJIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX IPEMapaTos,
npaBuia 0€30MacHOrO MCIOJIb30BaHUS MpenapaToB ObITOBOW XMMHM B NOBCEIHEBHOM
PKH3HU

Jliist IpOBEICHUS €IMHOTO TOCYAapPCTBEHHOTO 9K3aMeHa 1mo xumuu (nanee - EI'D mo xumum)
UCTIONB3YyeTCs MepeyeHb (KoAM(pUKaTOp) MpOBEpIEMBIX TpeOOBaHMN K pe3yiIbTaTaM OCBOCHUS
OCHOBHOI 00pa30oBaTeNbHON TPOrpaMMBbl CPEAHETr0 OOIIero OoOpa3oBaHHs U AJIEMEHTOB
COZICPIKaHUSI.

IIpoBepsiemblie Ha EI'D no xumum Tpe0oBaHus K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

Kox [IpoBepsiemblie TpeOOBaHUS K MPEIMETHBIM Pe3yJbTaTaM OCBOCHHS OCHOBHOU
npoBepsieMor  0(00pa3oBaTeNbHON IPOrpaMMBbl CpeHEro o011ero 00pa3oBaHus

TpeOOBaHMS
1 Brnagenue cucteMoil XMMUYECKUX 3HAHUM, KOTOPask BKIFOYAECT:

11 OCHOBOIIOJIATAIOIIME IMOHATHS (XUMHUYECKUM SJIE€MEHT, aTOM, W30TOIBI,
DIICKTPOHHAsl 000JI0YKa aroma, S-, p-, "/-dJIeKTpOHHBIE OpPOUTAIM ATOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE aTOMa, MOH, MOJIEKYJa, BaJICHTHOCTb,
HIIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBS3b (0- U JI-
CBSI3b, KPaTHBIE CBSI3H), THOPUAN3ALINS aTOMHBIX OpOuTaiel, KpucTaainyeckas
pemérka, MoJib, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, MOJIIpHAs! KOHLIEHTPALIUS,
pacTBOpbl  (MCTUHHBIE, JAMCIEPCHBIE  CHUCTEMBI),  KPHUCTAIJIOTHIPATHI,
VIIEpOAHBI  cKeneT, (YHKIUOHAJIbHAs TpYIIa, pajuKkaid, H30MeEpSI,
CTpYKTypHasi ¢opMmyia, H30MepHus (CTPyKTypHas, Treomerpuueckas (Luc-,
TpaHCU30MEPHS ), TOMOJIOTHUECKUN Psifl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOI-
U a30Tco/epKalllue COEJUHEHHUs, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpbI, O€JIKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHSI, KPEKUHT, pU(OPMUHT, TUITBI XUMUYECKHX
peakuuii (OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- M 3HJIOTEPMHUYECKHE,
peaknuMM MOHHOrO OOMeHa, TOMO- U TeTepOreHHble, oOpaTUMble WU
HEeoOpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUECKAS
nuccounpanus, CTENEHb  AMCCOLMAIMM, OKUCIMTEIb, BOCCTAaHOBMTEID,
PIIEKTPOJIN3, CKOPOCTh XMMHUYECKOM peakliii, XUMUYECKOE PaBHOBECHE)

1.2 TEOpUU U 3aKOHBI (TEOPUS XMMHUYECKOIO CTPOEHHUS OPraHUYECKHX BEILECTB
A.M. BytnepoBa, TeOpus IIEKTPOIUTHYECKON quccoruanuu, [lepuoanaeckuit
3akoH JI.M. MeHpaeneeBa, 3aKOH COXPaHEHHs MaccChl), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUH SA3bIK XUMHH, MUPOBO33PEHUECKHE 3HAHUS, JISKAIIE B OCHOBE
MOHMMAaHHUA NPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX  SIBJICHUH,
COBpPEMEHHBbIE TMpEACTABIEHUS O CTPOEHMM BElIeCTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX

1.3 [IPEJICTABICHUS] O MEXaHU3MaX XUMUYECKUX PEAKIUil, TepMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX UX NMPOTEKaHMsI, 0 XUMUYECKOM PAaBHOBECHUU,
TUCIIEPCHBIX CUCTEMAax

1.4 (akTOJIOrMUECKUE CBEJICHHS O CBOICTBAX, COCTaBe, MOJYYEHUU U O€301acHOM




VCIIOJIb30BAHNN BAKHEWMIINX HEOPraHWYECKMX M OPraHMYECKHX BEUIECTB B
OBITY M IPAKTHYECKON AEATEIbHOCTH YeJIOBEKa

1.5

o0IIKMe HayyHble NPUHIUIBI XUMHUYECKOIO0 IPOM3BOJCTBA (Ha IpuUMeEpe
IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHAKa, METaHOJIa, NepepadOTKU HEPTH)

CdopMUpoOBaHHOCTH YMEHUI BBISBIISTH:

XAPAKTCPHBIC IMMPU3HAKKW W B3aWMMOCBA3b HU3YYCHHBIX HOHSITI/If/'I, MNPpUMCHATH
COOTBCTCTBYIOIIIUC IIOHATHUA Ipu OITMCaHHNU CTpOCHUA n CBOMCTB
HCOPTaHNUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

B3aMOCBSI3b XMMHUYCCKUX 3HAHUM C MOHATUIMH U MMPpEACTABICHUAMU APYIUX
[MPCAMCTOB JJId 0oJiee OCO3HAHHOIO ITOHUMAHHUS U OOBICHCHUS CYITHOCTH
MATCPHUAJIBHOI'O CAMHCTBA MHPaA

ChopMupOBaHHOCTH YMEHHUSI UCIIOJIB30BATh:

HAaUMEHOBAHUS ~ XMMHUYECKMX  COCIMHEHHM  MEXKIyHApOAHOTO  COI03a
TEOPETHUYECKOW WM TMPUKIATHON XMMHH M TPUBHAIbHBIC HA3BaHUS BEIECTB,
OTHOCSAIIUXCS K H3YyYEHHBIM KJIacCaM OPraHWYECKUX M HEOPraHUYECKUX
COCTUHEHUN

XUMHAYECKYIO0 CHMBOJIUKY JUISL COCTaBIICHUS (POPMYJT HEOPTraHUYECKHIX BEIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
(hopMyJI OpraHNYECKHUX BEIICCTB

CdopmrpoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATE:

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCIILHO BI)I6I/IpaTI) OCHOBAHUS U KPUTCPUU
LI KHaCCI/IQ)I/IKaHI/IH HN3Yy4aCMbIX XUMHUYICCKHUX 00BEKTOB

4.2

OPraHn4Y€CKUC BCUICCTBA, CAMOCTOATCIIbBHO BBI6I/IpaTI> OCHOBAHUA W KPHUTCPpHUU
LI KHaCCI/IQ)I/IKaHI/IH HN3Yy4aCMbIX XUMHUUYCCKHUX 00BEKTOB

4.3

[0 pa3jIMYHbIM @pHU3HAKaM (YMCIy U COCTaBy pEarupyrolInX BEIIECTB,
rerioBoMy 3 dekTy peakiuu, U3MECHEHUIO CTEIICHEH OKUCIICHHSI 3JICMEHTOB,
00paTHMOCTH PEaKIH, YIACTHIO KaTalln3aTopa)

ChopMUpOBaHHOCTH YMEHHUSI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM H BO30YXJIEHHOM COCTOSTHUHM ) 1 HOHOB XMMHUYECKUX PJIEMEHTOB 1 -
4 nepuonos Ilepuoanueckoit cucremsl .M. MenzaeneeBa U uMX BaJCHTHbIE
BO3MOYKHOCTH, HCIONB3Ysl TMOHATHS S-, p-, "-3JIEKTpOHHBIC OpOWTAIH,
PHEPTreTUYECKHE YPOBHU

Cq)OpMI/IPOBaHHOCTB YMCHUA OOBSICHATH 3aKOHOMCPHOCTU U3MCHCHUS CBOICTB
XUMHUYCCKUX DJICMCHTOB H 06pa3y€MI>IX nMHn COCI[I/IHGHI/II\/JI no nepuoaamM Hu

rpymnmnam

CpopMHUPOBAHHOCTh YMEHUSI COCTABIISATh YPABHEHHS XUMHUYECKUX PEaKIUi U
ACKpBIBATh UX CYIIHOCTB:

7.1

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MNOCpCACTBOM  COCTABJICHUSA
PJICKTPOHHOTI'O OajaHca 3TUX peaKI_II/Iﬁ

7.2

YpaBHEHHUS PEAKIUN Pa3IMYHBIX TUIIOB; TOJIHBIE U COKpAIEHHBIE YpaBHEHUS
peaKkiuii HOHHOTO OOMEHA, YUUTHIBAS YCIOBUS, TPU KOTOPBIX ATH PEAKIIMH UTYT
10 KOHIIA

7.3

peakiuii TUApOdM3a, peakluil KOMIUIEKCOoOOpazoBaHHs (HAa IpuUMepe
'UIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHS NNOATBCPKAATD:

Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH
OpPraHUYeCKUX COCTUHEHUH OT KPaTHOCTH U THIIAa KOBAJICHTHOM cBsA3M (0- 1 71-
CBSI3M), B3AUMHOI'O BJIMSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX, a TAKkKe OT
0CcOOEHHOCTEH peanan3aliy pa3IMuyHbIX MEXaHU3MOB MPOTEKAHUS peakluit

8.2

XapPaKTCPHBIC XHUMHUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYHOIIITUMU

PKCIIEPUMEHTAMM U 3aIIUCSIMH YPABHEHNN XUMUYECKUX PEAKIUN



ChopMHUPOBAaHHOCTh YMEHHS XapaKTEPHU30BaTh COCTAB U BAXKHEUIIINE CBOWCTBA
BEIIECTB, MPUHAIISKAIINUX K OMPECIEHHBIM KJIacCaM U TPYIIaM COCTUHEHHMA
(mpocThie BelIeCcTBa, OKCHUJBI, TUAPOKCHIIBI, COJIM; YTICBOIOPOIBI, MPOCTHIC
PGUPHL, CHOUPTHI, (QEHONBI, ANBICTHIBI, KETOHBI, KapOOHOBBIE KHCIIOTHI,
CJIO’KHBIC Y(QHPBI, )KUPBI, YTICBObl, AMUHBI, AMUHOKHCIIOTHI, OCIIKH)

10

CchopMupOBaHHOCTh YMEHUS MTPOBOJIUTH PACUETHI IO XUMHUECKUM (popmyiam
1 ypaBHEHUSM XUMHUECKUX pPeaKIHi C MCII0JIb30BaHUEM (PU3MUECKUX BEJTHUUH:

10.1

Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOJYKTA PEaKIUH, €CIH OJIHO M3
MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C OMpPeNeIEHHON MaccoBOMl onein
[pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM MJIM O0BEMHOM JT0JIH, BBIX0/1a TPOJIYKTA PEAKIIUH

10.3

TETUIOBOTO (P eKTa peakimii

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

10 HAXO0XKICHHIO XHUMHYECKOU (bOpMYJ'IBI BE€IICCTBA

11

BiiageHne cucTteMoM 3HAaHMM O METOJAaX HAyYHOIO IIO3HAHMS SIBJICHUU
[IPUPOJIbI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax M YMEHHE IPUMEHSTb 3TH
3HAHUS TPU SKCIIEPUMEHTAILHOM HCCIIEOBAaHUH BEUIECTB U JJISi OOBSICHEHUS
XUMUYECKUX SBJICHMH, HMEIOIIUX MECTO B IPHUPOJAE, MPAKTUYECKOH
NeSITEJIbHOCTH YEJIOBEKA U B IOBCEITHEBHOM JKHU3HU

12

ChopMupoBaHHOCTH YMEHHSI IPUMEHSTH (UCIIOJIb30BaTh) 3HAHUSL O COCTAaBE U
CBOMCTBAX BELIECTB JJIs1 SKCIIEPUMEHTAIbHON IPOBEPKHU FMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAaHUs XUMHUYECKHX PEaKUHil M MHpOrHO3UPOBAHUS
BO3MOXXHOCTEHl MX OCYILECTBICHMSI CHUCTEMHBbIE XHUMHMUYECKHE 3HaHUSA MJIs
OOBSICHEHUSI ¥ TPOTHO3UPOBAHUS SIBICHHUM, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
[pUpPOAY; JUIsl TMPUHATHS TIPAMOTHBIX pEIIEHUH MpoOJIeM B CHUTyalusX,

CBA3aHHBIX C XHMHeﬁ;

13

ChopMUPOBAaHHOCTh yMEHHUS IUTAHUPOBATh W TIPOBOJUTH XHUMHYCCKHUI
DKCIIEPUMEHT  (MOJIyYeHHEe M HU3YyYeHHE CBOWCTB HEOPraHMYeCKUX MU
OpPTaHUYCCKUX BCHICCTB, KAUCCTBCHHLIC PCAKIUN YTJICBOJOPOAOB PA3JIMYHBIX|
KJIACCOB U KHUCIIOPOJICOJIEpXKAIIUX OPraHHYECKHUX BEIIECTB, peIllIeHHe
OKCIICPUMCHTAJIbHBIX 3aa1a4 10 pacrio3HaBaHHUIO HCOPTaHNYCCKUX n
OpPraHMYeCKUX BEIIECTB) C COOIIOACHUEM MpaBMl OE30MAaCHOIO OOpalleHus C
BelleCTBAaMM U J1a0OpaTOpHBIM 000pyJOBaHHEM; (HOPMYIHpPOBaATh LU
MCCIIEIOBaHMSL; IPECTABIIATh B pa3IMuHON (popMe pe3ynbTaThl SKCIIEPUMEHTA,
AHAJIM3UPOBATH U OLICHHUBATDb UX JOCTOBCPHOCTH

14

ChopMUPOBAaHHOCTh yMEHHUS OCYIIECTBIATH IIE€JICHANPABICHHBIN MOUCK
XUMHYECKOH MH(pOpMAIMU B Pa3IMYHbIX HUCTOYHHMKAX (HayyHas U ydeOHO-
Hay4Has JIMTepaTypa, CpeAcTBa MaccoBod HMHpopmanuu, cetb VMHTepHeT u
pyrue), KpUTUYECKHM  aHAJIM3UpPOBaTh  XUMHUYECKYH0  HH(OpMaIUIO,
nepepadarTbIBaTh €€ U HCII0JIb30BaTh B COOTBETCTBHHM C ITOCTABICHHOM yueOHOM
3agadeu

15

CdopMUPOBAaHHOCTh YMEHHs MPOTHO3UPOBATH, aHAIM3UPOBATh M OIEHUBATH
nHQOpMAIIMI0O ¢ TO3WUIUNA DKOJOTHYECKON O€30MacHOCTH TOCIEICTBUN
OBITOBOM W TPOU3BOJICTBEHHOW JEATENHHOCTH YENOBEKa, CBSI3aHHOW C
nepepadoTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUH OCO3HABATH OMACHOCTH
BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMPEACIEHHBIX BEIIECTB, TOHUMAasi CMBICI
[oKa3areyisi MNPEAeIbHOM JIOMYCTUMOW KOHLIEHTPAIlMU, W TOSCHATh Ha
npuMepax CHocoObl yMEHbBIIEHUS W TPEJOTBPAIICHHUS UX BPEIHOTO
BO3JICHICTBHS HA OPTaHU3M YEJIOBEKa

ITepedennb 371eMeHTOB coaep:xaHusi, IpoBepsieMbIX HA EI'D mo xumun



Kox

[IpoBepsieMblIil AJIEMEHT COJIEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crtpoenune BemectBa. CoBpeMeHHass MoOJENb CTpOEHHUS aToma. Pacmpenenenue
SJICKTPOHOB I1O SHCPICTUYCCKUM YPOBHSIM. KJ'IaCCI/I(l)I/IKaL[I/ISI XUMHUYCCKUX JJICMCHTOB.
OCOOEHHOCTH CTPOEHHSI DJHEPreTHYECKHX YPOBHEH aroMoB p-, ”-3JIEMEHTOB).
OCHOBHOE U BO30YX/IEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAsE KOH(PUTYpAIHs aToMa.
BasieHTHBIE 3JIEKTPOHBI

1.2

[lepuoauueckas cucrteMa xumuuyeckux anemeHToB .M. MenneneeBa. @usnyeckuit
cmbicn [lepuoanueckoro 3akona [[.M. MenneneeBa. [IpuunHbl M 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOWCTB JJEMEHTOB W HUX COCIMHEHMM MO TMepuojaM U Tpymmam.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,
BBICIINX OKCHJIOB U THAPOKCHUJIOB

1.3

BajeHTHOCTS. :‘)HGKTpOOTpI/IL[aTeHBHOCTB. CreneHb OKHCIICHUS

14

Buael XUMUYECKO CBsA3M (KOBaJIGHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) U
MeXaHuU3Mbl €€ o00pa3oBaHusA. MEXMOJIEKYJIApHbIE B3auMoAeUCTBUSA. BemecTsal
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUs. THIbl KPUCTAIUIMYECKUX PEIIETOK.
3aBMCHMOCTBH CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKU

1.5

XuMHuuecKkas peaKnuusi. Knaccmbnxaunﬂ XUMHNYCCKHX peaKL[I/Iﬁ B HeopFaHHqCCKOﬁ H
0pI“aHI/I‘-ICCKOI71 XUMHUU. 3aKOH COXpPaHCHUA MACChl BCIICCTB

1.6

CKOpOCTb peakiny, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB

1.7

TennoBbie 3 (eKTh XUMUYECKHUX peakiuil. TepMoXuMHYECKHe YpaBHEHHS

1.8

OOpaTtuMble peakiuyu. XuMuyeckoe paBHoBecue. DaKTOpbl, BIUSAIOIINE HA COCTOSTHHUE
xuMuueckoro pasHosecus. [Ipuanun Jle [larense

1.9

DneKTpoJauTHUecKas aucconuanus. CuibHbIe U crnadbie 31eKTpoauTsl. Cpenia BOAHBIX
pacTBOPOB BEIIECTB: KHCIJas, HEWTpaibHas, mienouHas. CTeneHb IUCCOIUAIINHU.
Peakiinu noHHOTO 0OMEeHa

1.10

['unponmu3 coseit. MonHoe mnpousBenenue Boabl. Bomopoansiii mokazarens (pH)
acTBOpa

1.11

CriocoObl BBIPAXKCHUA KOHLCHTPALMU PACTBOPOB: MaCCOBasA HOJIA paCTBOPéHHOFO
BCIICCTBA, MOJIApHAs KOHUCHTPALUs. HaCI)IHIGHHI)Ie N HCHACBIIICHHBIC PACTBOPHI,
ACTBOPUMOCTD. KpI/ICTaJ'IJIOFI/II[paTBI

1.12

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHue BemecTB B cpefax C
a3HbIM 3HaueHueM pH. MeTopl anekTpoHHOTr0 OanaHca

1.13

JJIEKTPOJIN3 PACTBOPOB U PACIUIABOB COJICH

(OCHOBBI HeOpFaHquCKOﬁ XHUMHHU

2.1

Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHknaTypa HeOpraHuyeckux
BEIIECTB

2.2

XUMHYECKHE CBOWCTBA BAKHEWIIIMX METAJJIOB (HATpH, KaJlud, KalbIUi, MarHuw,
QTIOMUHHUM, IUHK, XpOM, J>Kele30, MeAb) M uxX coeauHeHuid. OOmme crnocoOb!
MMOJTYyYECHHS] METAJIJIOB

2.3

XUMHYEeCKHEe CBOMCTBA BAXHEHIITMX HEMETAUIOB (TaJIOTEHOB, CEpPHI, a30Ta, pocdopa,
yriaepoaa U KPeMHHUS) U UX COeNMHEHUHN (OKCUAOB, KHUCIOPOIACOMAEPIKAIIMX KHUCIOT,
BOJIOPOJTHBIX COCIMHEHMIA)

2.4

['eHeTHYeCcKas CBA3b HCOPTaHNU4YCCKUX BCHICCTB, NPUHAJICKAINUX K Pa3JIAYHbIM
KJ1acCcaM

2.5

HIICHTPI(I)HKB.I.IHSI HCOPTaHUYCCKUX COCIMHEHUIA. KauecrBeHHEIC pCaKkuu  Ha,
HCOPTaHNMYCCKUEC BEIICCTBA U HOHBI

(OCHOBBI opraHqucxoﬁ XUMHNHU

(OCHOBHEIC ITOJI0KCHHUS TCOPHUU XUMHNYECCKOTO CTPOCHHA OPraHUYCCKUX COG,Z[I/IHGHI/II\/'I

A.M. DbytiepoBa. VYTriepoaHbIl CKEIeT OpraHM4ecKod Monekynsl. KpartHocTb



XHUMHAYECKOH CBSI3U, a- U [l-CBs3HU, sp3-, spz-, A-rubpuan3anuu opouTaIel aTOMOB
yriepojia. 3aBUCMMOCTh CBOMCTB BEILIECTB OT XUMHYECKOIO CTPOCHHSI MOJIEKYJI.
["omoustioru. I'omonorudeckuii psia. M3omepus u u3oMepbl

3.2

[TonsTue 0 QyHKIIMOHANBHOM rpynme. OpueHTaoHHbIE AP PEKTH 3aMeCTUTeNeH

3.3

[IpencraBienne o KiIacCUPUKAlMKM OpraHMYECKUX BemiecTB. HomeHknarypa
OpraHUYECKUX COCAMHEHUH (CUCTEMATHYECKasA ) U TPUBUAIbHBIC HA3BAHUSI BAXKHEHIITNX
[IPEICTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB

3.4

CBOOOAHOpPAIMKAIBHBIA 1 MOHHBIA MeXaHU3Mbl peakuuu. [lonsaTue o Hykiaeopuie u
piexktpoduie. [IpaBuno Mapkosaukosa. [IpaBumo 3aiinieBa

3.5

Ankanbl. XUMHUYECKHE CBOMCTBAa alIKaHOB: TaJOT€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUECKOE PA3JI0KEHHE, KPEKHHT, u3oMepusanus, ropenue. [lomyuenue ankaHoB.
[{uknoankanel. Crnenuduka CBOWCTB MHUKJIOATKAHOB C MAJBIM pPa3MEpOM IIHKJIA.
Peakuny nprcoeMHEHNS U PaIMKAJILHOTO 3aMeIlleHuUs

3.6

AnKeHbl. XUMHUYECKHE CBOMCTBA: pEaKkUMM NPHUCOEAMHEHHS (TajJoreHHUpOBAHUE,
UJIPUPOBAHUE, THAPOraJIOTeHUPOBAHUE, THJApaTanus), TOPEHUs, OKUCIECHUS WU
noauMepu3ayy. [IpoMpInuIeHHbIe U Ta00paTOPHBIE CITOCOOBI MOJTYUEHHS aJIKEHOB

3.7

AnkanueHbl. XHWMHUYECKHE CBOMCTBAa alKaJMCHOB: PEAKIUU MPUCOCTUHECHUS
(rugpupoBaHMe, TaJOTEHUPOBAaHUE), TOpeHHs u nonuMmepuszanuu. [lomydenue
QJIKaIeHOB

3.8

AJNKUHBI. XUMHMYECKHE CBOMCTBA: pEaKLUU MPUCOEIUHEHUs (raJOreHUpOBaHUE,
THIPUPOBAHUE, THApATAlUs, THAPOTaJIOTCHUPOBAHUE) KaK CIoco0 MONyYeHHS
[OJMMEPOB U JPYruX IMOJIE3HBIX MNPONYKTOB. Peakuuu 3amemienus. [openue
AIETHJIEHA KaK HMCTOYHUK BBICOKOTEMIIEPATypHOrO IUIAMEHHU JJIsi CBAapKU M PE3KU
meTasuioB. [IpuMeHeHue aneTusieHa

3.9

ApeHbl. XMMHUYECKHE CBOWCTBA OEH30J1a: PEaKIMH AJIEKTPOPMILHOTO 3aMeIICHus,
nprcoeAMHeHus (THApUpOBaHUe, ranorenuposanue). Peakuus ropenus. OcodbeHHOCTH
XUMUYECKUX CBOMCTB ToiiyoJia. Ilomydenue Oenzona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB ctupona. [lomumepusanus crtupona. CrocoObl MOTYyYEHHUS W MPUMEHEHHE
ApPOMAaTHYECKHUX YTIIEBOJOPOJIOB

3.10

Crnuptel.  IlpenenpHble  OJHOATOMHBIE  CIMPTHL.  XMUMHYECKHE  CBOWCTBA!
B3alMOJICICTBHE C HAaTPUEM KakK CIIOCOO YCTAaHOBJICHUS HAJIWYMS TMAPOKCOIPYIIbL, C
rajJlOTeHOBOJIOPOJIaMH  KaK CcHoco0 TMOJy4YeHHs pacTBOpUTENed, BHYTpU- H
MEXMOJIEKYJIsIpHas aeruaparanus. Peakuus ropenus. 1lonydyenue 3TaHona: peakuus
OpO’KEHMsI TJIIOKO3bI, THApaTalus S3TWIEHA. OTWUJIEHIVIMKONb W TJIMLEPUH Kak
[peJICTaBUTENN ITPEJIeIbHBIX MHOITOATOMHBIX CTUPTOB

3.11

Denon. XUMUYECKUE CBOMCTBA (heHoa (peakluu ¢ HaTpueM, TUAPOKCUIOM HaTpus,
o6pomom). [lonyuenne penosna

3.12

Anpaeruabl. XUMUYECKHE CBOMCTBA MPENEIbHBIX albJACTUIOB: THUIPUPOBAHUE;
KaueCTBEHHbIE pEeaKlIMK Ha KapOOHUIIbHYIO TPYIILY (peakius «cepeOpsiHOro 3epKaja,
B3anmojeiicteue ¢ ruapokcunom meau (II). IlomydeHue mpeaenbHBIX anbAETHAOB:
OKHCITICHWE CIUPTOB, TUApATAIUs aleTHIeHa. AIIETOH KaK MPEICTAaBUTENh KETOHOB.
Oco0EHHOCTH PEeaKINK OKUCIICHHSI alleTOHA

3.13

KapOoHOBBIE KHCIOTHI. XHMMHYECKHE CBOMCTBAa TPEAEITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MYpPaBbUHON KHCIOTHI.
[TomydyeHnue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE aJIKaHOB,
AJIKEHOB, NIEPBUYHBIX CIIMPTOB, AJIBACTUAOB. BhICIINE MpenebHbIE U HENPEAEIbHbIE
KapOOHOBBIE KHUCIIOTHI

3.14

Crnoxuble 3¢upsl U kupbl. CIOcOOBl MOMYYEHUS CIOXHBIX 3pUpoB. OOpaTUMOCTD

eakuuu srepudukanuu. [Ipumenenne cioxHbIX 3(pUPOB B MUIIEBON U apProMepHOi
MIPOMBIIIICHHOCTH. JKUpBI KaKk CIOXKHBIE 2(QHPBI TIUIIEpUHA U BBICIINX KapOOHOBBIX
KHCJIOT. XMMHUYECKHE CBOMCTBA >KMPOB: THMAPUPOBAHUE, OKUCIeHHE. ['naponns, ninm
OMBUJICHHE, XHPOB Kak CHoco0 MPOMBIIUICHHOIO TMOJYYEeHUsI COJeH BBICIINX




Kap6OHOBBIX KHCIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT

3.15

XUMHUUYECKHE CBOMCTBA IIFOKO3bl: PEAKIIMU C YYACTHEM CIIUPTOBBIX M AIbIAETHUIHOU
TpYyIIl W MOJIOUYHOKHCTIOE OposkeHue. I[IpuMeHeHHMe TIIIOKO3bI, €€ 3HaueHue B
PKU3HEICATCIHOCTH OpraHusma. Jucaxapuibr: caxaposa, MajbTO3a.
BoccranaBiuBaromme U HEBOCCTAHABIMBAIOIIME  AWcCaxapuinpl. [ 'uaponus
nmucaxapuyioB. [lonucaxapuael: kpaxman, riaukoredH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmasa, TIIMKOT€Ha U 1EeUTI0103bl. Du3nueckre CBOMCTBA Kpaxmaia v IEJUIF0JI03bI.
XUMHUUYECKME CBOMCTBA KpaxMmajia: THAPOJIU3, KAYECTBEHHAs pEAKLUHS C HOJOM.
XWMHYECKHE CBOWCTBA IIEJUTFOJIO3BI: THUPOJIU3, TOJy4eHHE I(PUPOB IEIUTHOJIO3bI.
[TonsiTe 006 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEK)

3.16

AMHMHBI. AMHHBI Kak OpraHn4€CKUC OCHOBAaHHA: pCaKIUH C BOHOI;'I, KHCJIOTaMU,
[PCaK s TOPCHUA. AHUIMH KaK npeaACTaBUTCIIb ApOMATUICCKUX aMHUHOB. XUMUYECKHUE
CBOIMCTBA aHMJIMHA: BSaHMOHeﬁCTBﬂe C KHCJIOTaMH, 6p0MHOﬁ BOI[OI>'I, OKHUCJICHHUC.
HonyquHe aMHHOB AIKWJIIMPOBAHUCM aMMHakKa n BOCCTaHOBJICHHUECM|
HUTPOIIPONU3BOAHBIX YIJICBOJOPOIOB

3.17

AMHMHOKHUCJIOTBI W Oenku. AMUHOKHCIOTHI Kak am(pOTEpHbIE OpPraHHUYECKUe
coequHeHsi. OCHOBHbIE aMMHOKHCIIOTHI, 00Opa3yroiue 6enku. XuMUYeCKHe CBOMCTBA
OCITKOB: THIPOIIN3, ACHATYpAIUsl, KAYeCTBCHHBIC (IIBETHHIC) PEAKITNU Ha OCIKU

3.18

CTpoeHHe U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT CTPOCHHUS
MoJieKyl1. OCHOBHBIE CHOCOOBI IOJY4YEHHUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI:
[peakiMy NoJMMepHU3alMy U nosimkonaeHcanuu. Kinaccudukanus Bo1oKOH

3.19

I/IILCHTI/I(l)I/IKaIII/IFI OpTraHNYCCKUX COCIII/IHGHPIfI. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 Ha
[PACIIO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTmyeckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMus B moBceIHEeBHOM xu3HU. [IpaBuna 6e30macHoi paboThI ¢ €KUMHU, TOPIOYNMHU
1 TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUU

4.2

XuMUs U 310pOBbE. XUMHUSA B MEAULUMHE. XUMHUSA U CEIBCKOE XO3SMCTBO. XUMHS B
[POMBIIIJIEHHOCTH. XUMUSI M SHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HEPTIHOU rasbl,
MX COCTaB U ucmoib3oBanue. CoctaB He(TH U e€ nepepadoTka (MPUPOAHBIE HCTOYHUKH
YTJIEBOJIOPOIOB)

4.3

Xumuss U 3KONOrusl. XHMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Ccpeabl M €ro
nociencteus. Oxpana rtuapocdepsl, MouBbl, aTtMocdepsl, ¢Giaopbl U (GayHbl OT
XUMHYECKOro 3arpsi3HeHus. [IpoOGrema oOTX0J0B W MOOOYHBIX MPOJYKTOB.
AJTbTepHATUBHBIC UCTOUHUKHU YHEPTUU

4.4

OOme NpeAcTaBICHUs O MPOMBIIUICHHBIX CIIOCO0AaX MOJYYEHUS XUMHUYECKUX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEpHON KUCIO0Th). U€pHas U 1BeTHas
Metaimyprus. CTekio M CHIMKaTHas —NPOMBIIUIEHHOCTh.  IIpombinulieHHas
opranuueckas Xumusi. CeIpb€ JIJIs1 OpraHn4ecKoi MPOMBIIIIIEHHOCTH

Tunbl pacy€THBIX 3a1a4

PacuéThl Macchl BEIIECTBA MJIM 00BEMA Ta30B 110 U3BECTHOMY KOJUYECTBY BEILECTBA,
Macce WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB

5.2

Pacuérsl TeroBoro 3¢ dexra peakuuu

5.3

Pac4€Tbl 00bEMHBIX OTHOLIECHHH ra30B IPU XUMHUYECKUX PEeaKIMsIX

5.4

Pacuérel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIH OJTHO M3
BEIIECTB JJaHO B M30BITKE (MMEET IPUMECH)

5.5

Pacu€Tel MaccoBoi HiM 00BEMHOMN JOIH BBIXOJIA MMPOIYKTA PEAKIIUU OT TEOPETHUECKH
BO3MOKHOT'O

5.6

Pacuétel Maccel (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIH OHO U3
BEILIECTB JAHO B BHUJE pacTBOpa C OMPEACIEHHON MacCOBOW NOJEH pacTBOPEHHOTO
BEIECTBA

5.7

Pacd€Thl ¢ MCIIOIB30BaHUEM MOHITHM «MaccoBas A0JIs1», «MOJIIpHAsA KOHLOCHTpAIuI»,




«PacTBOPUMOCTH

5.8

HaxoxxeHre MOJIeKyIIpHOU (OpPMYJIIbl OPraHUYECKOT0 BEIIECTBA MO €ro INIOTHOCTH

MACCOBBIM JOJIAM 3JICMCHTOB, BXOOAIIUX B €I'0 COCTAB, WJIM 110 IIPOAYKTAaM CropaHus
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