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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMUMHM Ha YpPOBHE CpeaHEro oOuiero ooOpa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit @eneparumn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
benepanbHOi 00pa30BaTENbHOM MPOrpPaMMbl CPEeTHEro OOIIero oO0pa30BaHUS
(®OIT  COO), npencraBneHHbIXx B  dDenepasbHOM  T'OCYAAPCTBEHHOM
obOpazoBatenbHoM cragaapre COO, c¢ yu€rom KoHmenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoi
®denepanuy, peaqu3ylOlMX OCHOBHBIE OO0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIO)KeHHM «CTpareruu pa3BUTHS BocnuTaHus B Poccuiickoi
Oeneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOAXO/OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINPEIAECICHHUIO
oOwielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYalOLIMXCS CPEICTBaMU
yaeOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUITU
koHnentyanbHble mnosioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
CoJlep KaHMsl, pe3yJabTaTOB OOy4YeHHs M TpeOOBaHMW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMHU
o01reo0Opa3oBaTebHON OpraHU3alluM, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIONIMM JTAllOM pealu3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIHOYEBBIX IIEHHOCTEHM, MPHUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHMS. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M TPHUPOAHONM cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOyyJaromuxcs Ha ypoBHE cpefHero oOiiero oopa3oBaHusl CPeACTBAMU yU4eOHOTO
npeaMera «XuUMHUS», COJEpPKAaHHE M IOCTPOEHHWE KOTOPOIrO ONpENeiIeHbl B
mporpaMme 1O XUMHU € YYE€TOM CHenu(UKd HAyKd XUMUHU, e€ 3HAYCHUs B
MO3HAHWW TIPUPOJBI U B MATEPUATLHON >KM3HU OOIIECTBA, a TakKe C y4ETOM
o0muMX I1eJied W TPUHIUIOB, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoanus B Poccutickoit deneparum.

XuUMUSL KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAEeT 0COOYI0 pOJib B
COBPEMEHHOW IUBUIIU3AINK, B CO3JAaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBITIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IpPUPOABl U YEJIOBEKa, KOTOpoe GopMupyeTcs B XUMHH HAa OCHOBE NMOHUMAaHUSA
BEIIIECTBEHHOT'O COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJICUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHs CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBHUEM YCIICIIHOTO



TpyJda W SKH3HU KaKI0ro uieHa oOmiectBa. CoBpeMeHHas XHMHUS KaK Hayka
co3ujaTeNlbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMII HampaBjieHa Ha pelIeHue
rJI00AIbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHs UEJIOBEYECTBA — CHIPbEBOM,
HYHEPreTUYECKOH, MUILIEBON, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3I0POBbSL.

B coorBercTBUM ¢ OOmMIMMU MENSIMH W NPUHIMIAMU CPEAHEro O0OIero
oOpazoBaHus coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BbIPpAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIICIIHOIO BKJIIOUYEHUS B IKU3Hb COLMYMA, MPOJOJKEHUS
o0pa30BaHUs B PA3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocTaBnstomuyMu  TIpeAMeTa  «XUMHS»  SBISIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as U HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM 10 HEOPTaHWYECKON XUMHH (C BKIIOYEHUEM 3HAHUM U3 OOLIEH XUMHH) U
OpraHn4eckor XuMuu. @OPMHUPOBAHUE JTAHHOW CUCTEMBI 3HAHUM IIPU U3YYEHUU
npeaMera o0ecleurBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO0 MHOT000pa3usi
BEI[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUIN XUMHUH.

CrpykTypa coaepxanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuvecKkas XuMHs» cpopMupoBaHa B HporpamMme MO XUMHHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO YydyeOHOro wmarepuania W 0O0yCIOBJIEHA
UCTOPUYECKU  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUN  HA  ONPEIEIEHHBIX
TEOPETUYECKNX YpPOBHsX. Tak, B Kypce OpPraHMYEeCKOM XUMHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIACCHMYECKON TEOPHH CTPOCHHSI OpPTraHUYECKUX
COCIMHEHUH, a TakKe Ha YPOBHE CTEPECOXUMHYECKUX ¢  DJICKTPOHHBIX
NPEACTaBICHU O CTpoeHuU BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJAOPOAOB J0 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COCOUMHEHUU. B Kypce OpraHM4ecKOM XHWMHUU IIOJIYy4YarOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus MEpBOHAYAIBHBIC
MPEACTaBICHUS] O XUMHUYECKON CBSI3U, KJIACCU(UKAIMOHHBIX MpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKITUU.

[lom HOBBIM yrjoM 3peHHS B TpeaMere «XuMus» 0a30BOTO YypPOBHS
paccMaTpHUBAETCS W3YYEHHBIM HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOPETUUYECKH Matepuan u (PAKTOIIOTHUUECKHE CBEACHHS O BEIIECTBAX W
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» OOyYarolUMCsl TPEJOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE
MEPUOUIYECKOTO 3aKOHA C OOIIETCOPETUYCCKUX M METOJIOJIOTHYECKUX TTO3HIIHM,
riyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHWEe (QYHKIMKA JTOro 3aKkoHa — OT
o0o0bmIaroiei 10 0OBICHSIONICH U MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHWM O BAKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi jJomnojHsercss B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIMMH KYJbTYPOJOTHYECKHIT M MPUKIATHOU
XapakTep. OTH 3HaHMUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHUMHH C



JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOM U IMPAKTUUYECKOU
NEATETLHOCTH YEJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHUS K TIPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPHUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHM OCMBICIMBATH HMH(OpMAIUIO U
OPUMEHSITh €€ JUIsl TOMOJHEHHS 3HAHWM, PpEIICHHS] WHTEUICEKTyalbHBIX H
HKCIIEPUMEHTAIBHBIX HMCCIEIOBATENbCKHUX 3aad. B 1iesnom cogepxanue yueOGHOTo
npeamMera «XHMHS»  JTAaHHOTO  YpPOBHS  M3Y4YEHUsS  OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y 0OydarOIIMXCS MHUPOBO33PEHYECKONM OCHOBBI IS TMOHWMAaHUSA
bunocohckux MAEH, TaKuX KaK: MaTepHAIbHOE €IWHCTBO HEOPTaHUYECKOTO U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, ITI03HABAEMOCTb TMPUPOJHBIX SBJICHUN NYTEM OKCIEPUMEHTa U
pelieHus MPOTUBOPEYM MEXIy HOBbIMU (aKTaMHM UM TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIICHUH YKOJIOTHYECKUX MpoOieM, a
TaKke MpolsemM cOepeKeHUs] SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nnane pemeHus 3agad  BOCHUTAHMS, Pa3BUTHA M COLMATU3ALMU
OOy4YaroIMXCAd MPUHATHIE MPOTPAMMON MO XUMHHM MOAXOJAbl K OMNPEIEICHUIO
CONlepKaHUsI M TOCTPOEHUs TpelMeTa TNpeaycMaTpuBaioT (GOpMHpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JACHCTBUI, HMeEOmMX 0a30BO€ 3HAYEHUE I
pa3IUYHBIX BHJIOB JIEATEJILHOCTH: pEHICHUs MpoOJjeM, IMOUCKa, aHalu3a u
00paboTku nHGOPMAIIMH, HEOOXOUMBIX ISl TPUOOPETEHHS OTbITA MTPAKTUYECKON
U HCCJIEIOBATENbCKOM NESTEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B MO3HAHUH
XUMUU.

B nmnpakTtuke mnpenogaBaHusi XMMHUM KAaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHusl, IPU OMPEACICHUN
COZIEpKATEIIbHONM XapaKTePUCTUKU LEJIeH HU3Y4YEHHUs MpeIMETa HaNpaBICHUEM
MEPBOCTENICHHONW 3HAYUMOCTH TPAJUIIUOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKu Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEIIbHOCTH YeJIoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBON KYJIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSA TAaKOW MOAXOJ K ONPEACIICHUIO LENeh H3y4YEHHs
MpeaMeETa SBIJISIETCS BIOJHE OMPaBIaHHbBIM.

CornacHO JaHHON TOYKE 3pEHUsl TJIaBHBIMH UEISIMHU H3Yy4Y€HUs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (opMupOBaHHUE CHUCTEMbl XMMHYECKMX 3HAHUW KaK  BakKHeHIen
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIC TOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHE SI3bIKa HAayKH, YCBOCHHE W TOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHNII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HUCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS,

o (opmMupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOIUMBIX I TPHOOPETCHHS



YMEHHUI OpUEHTHPOBATHCS B MHUpPE BEIIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPHUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

e DPa3BUTUE YMEHUHN U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM
U OOBSACHEHHMEM XHMHUYECKOTO HKCHEPHUMEHTA, COOJIOJIEHUEM IpaBUil
0e301acHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ stum, comeprkaTenbHas XapakTepUCTHUKA LIETeH U 3a/1a4 U3ydeHHs
npeaMeTa B IporpaMMme 1Mo XUMMHUHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obiiero oopazoBaHus. CerogHs B
OpENoJaBaHUM XUMUM B OonblIed CTENEHM OTHAETCS  MNPEANOoYTEeHHE
NPAKTHUYECKONH KOMIIOHEHTE COJep>KaHusl OOydeHHs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00I€00pa30BaTeIbHON OpraHU3alliH, BIIAJCIONIETO HE
Ha0OpoM 3HaHUM, a (YHKIMOHAJIBLHONW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHMUSIMU aKTUBHOTO IMOJIyUYEHUsS 3HAHUM M MPUMEHEHUS UX B PEAJbHOM KU3HU
JUISL pEILIEHUs] IPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpu u3ydeHHH mpenMera «XHUMHS» JAOMUHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LENH U 33/1a4U, KaK:

ajanrtanysi 00y4aroIMUXcsl K yCIOBUSIM JUHAMMYHO PAa3BUBAIOLIEIOCS MHUpa,
(GopMupOBaHHE  HMHTEJUIEKTYaldbHO  pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO I'PAMOTHBIX
peleHni B KOHKPETHBIX )KMU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dopMupoBaHue y O0OydYarOIIMXCSi KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIETEHIIUI), HMEIOIINX YHUBEPCAJbHOE 3HAUEHUE MJIs pa3jIMYHbIX BHIOB
NEeATEIbHOCTH: PEIIeHUs] Tpo0seM, MOUCKa, aHalu3a U 00paboTku MH(pOpMAaIIHH,
HEOOXOJMMBIX JJIi MPUOOPETCHUs OMNbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B T[IO3HAHUM XHWMHH, a TaKkKe IS OICHKH C TO3HUIHN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XMMHUYECKUX
IPOLIECCOB HAa OPTaHM3M YeJIOBEKa U IPUPOJIHYIO CPEAY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, WHTEUIEKTYAJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HaHUS 110 XUMUU B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, HCIIOIb30BATh
COBpeMeHHbIe MH(OPMALIMOHHBIE TEXHOJIOTHH JJIsl MMOMCKA W aHalIu3a yueOHOU U
HAYYHO-TIOMYJISIPHOIN MH(OPMALIMU XMUMHUYECKOTO COJEPKaHUS;

(dbopMHpOBaHKE U pa3BUTHE Y 00YHAOIIMXCSI ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHUS, HAOIIOJATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpHIC
O0COOCHHO HEOOXOAMMBI, B YAaCTHOCTH, NIpPHU IUJIAHUPOBAHUM U TPOBEIECHUU
XUMHUYECKOT0 AKCIIEPUMEHTA;

BOCIIUTaHWE Y OOyYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOM
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHWH TIIOOATBHBIX MPOOIeM
paIMoOHAaIBHOTO MPUPOIOTIONB30BAHUS, TIOMOJHEHUSI DPHEPTETUUECKUX PECYpPCOB H
COXpaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBbIO, a TaKKe MPHUOOpPETEHHs OmbITa



WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHWUW JJIsi TPUHATUS TPAMOTHBIX DEIICHUA B
CUTYaIHsIX, CBA3aHHBIX C XUMHUYECKUMU SIBJICHUSMU.

B ydeOHOM maHe cpemHero oOmIero 0O0pa3oBaHUs NPEIAMET «XHUMUSD)
0a30BOT0 YpOBHsI BXOJWUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO61ee yncao 4acoB, OTBEACHHBIX ISl U3YUYCHHs] XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmero odpazoBanusi, coctaBisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0OCHOBbI OPraHUYeCKOH XUMHMHU

[Ipeamer opraHn4YecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeOopHs CTPOEHUS OpPraHUYECKUX
coequHeHnii A. M. bytiepoBa, €€ ocHOBHbIE NOJI0XKEHUS. CTPYKTypHBIE (POPMYIIbI
OpraHu4eckux BemecTtB. I['omonorus, wu3omepus. XHMHYECKas CBS3b B
OpPraHUYECKUX COEAMHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o kiaccupuKauuyd OopraHMYEecKuX BellecTB. HomeHknaTypa
OpPraHWYECKUX COCIMHEHUM (cucTeMaTHYecKas) W TpUBHUAJbHbIE HA3BaHUS
BKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BELIECTB M MX IPEBPAILLCHUI:
O3HAKOMJIEHHME C O0Opa3llaMd OpPraHWYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
OIMCAHME JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALLEHUIO OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (Tu1aBlieHue, OOyTIIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH m 3TaH —
NpOCTEUIINE MPEICTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHuss U TOPEHHUs), HAXOXKJIECHUE B NPUPOJE, IOJIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psifl. DTUIIEH U MPONWIEH —
IPOCTEUIINE NPEACTABUTEIN AJKEHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, THApPATALMU, OKUCIEHUA U
NOJINMEPU3ALIMH ), TOJIyYEHHE U IPUMEHEHUE .

Ankanuensl: Oyranuen-1,3 m MerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBA (peakuusi nonumepusanuu). [lomyueHne CUHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHUYECKHM psifl. AlleTUIIeH
— MpPOCTEHIIMHA TMpEeACTaBUTENb QJIKHMHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peakuuu THJIPUPOBAHMS, TAIOT€HUPOBAHUA, THIpaTaIlUH,
rOpeHus), MoJy4yeHrue U MpUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKUE M XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHWs U HUTPOBaHM), MOJyUY€HHE U NPUMEHEHHeE. Tomyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoJydUeHue u npumerenue. TOKCUUHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble WCTOYHHMKM YIIEBOAOPOAOB. IIpuponmHslii Ta3 M NOMYTHBIE
HedTsaubie ra3el. HedTh u €€ mpoucxoxnaenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMHUYECKUH, KaTaauTH4ecKuil), muponus. I[IpoaykTsl
nepepaboTku He(TH, X TPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMs] BEUIECTB M MX IMPEBpPALLECHUN:
O3HAKOMJIEHME C oOpasllamMu IuUlacTMacC, KayuyyKOB M pE3UHbI, KOJUIEKIUU
«Heptp» u  «Yroap», MOAECIMPOBAHUE  MOJEKYJ]  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTYYEHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconep:kamue opraHu4ecKue coeAMHHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON U 3TAHOJ: CTPOCHHE,
buznueckue W XMMHYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BoIOpOJaHBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaromMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MEeTaJlJIaMU, KaueCTBEHHAs Peaklysi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHune rimnepruHa U 3THICHIJIUKOJIS.

®eHos: CTPOCHHE MOJEKYNbl, (U3MYECKUE W XUMHUYECKHME CBOMCTBA.
ToxcuunocTth (penona. [Ipumenenue denona.

Anpaerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOEHUE,
bu3NYecKue U XMMHUYECKHE CBOMCTBA (pEaklMM OKWCJIEHHS U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOJYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (U3NYECKHUE M XMMHUYECKHE CBOMCTBa (CBOMCTBa,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepuukaiim), NoJydyeHrue U NpuMeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

CrnoxHble >Qupbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cioxHBIX AhupoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckas
POJIb XKUPOB.



YrneBompl:  cocTaB, KiaccUpUKanMs ~ YIJIeBOJoB  (MOHO-, JH- U
nonucaxapuabl). ['moko3a — mpocTeimmii MoHOCaxapua: 0COOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
rugpokcuaom meau(ll), okuciaeHne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. PotocuHTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie moiuMepsl. CTpoeHHe Kpaxmaia U
Heunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAsI PEAKIIMs C HOJOM).

DKCHEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMsS] BEUIECTB M MX INPEBpPALLECHUN:
MpOBEICHNE, HAOJIOCHUE W OINMCAaHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIIMHA OJHOATOMHBIX CIUPTOB (OKHUCIEHHE dTaHOJIa
okcugmoM wmemu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBUE Kpaxmayia € HOJIOM),
POBEJICHHUE MPAKTUIECKON PabOTHI: CBOWMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Broluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKITHH ).

A3oTcoepkaliie OpraHui4eckKie CoOeInHEHUSI.

AMMHOKHCIIOTHI KaK aM(pOTepHbIE OpraHuYecKue coeluHeHus. Ouznyeckue
U XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe riuiHa). buonorunueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTumpl.

benkn kak MPUPOIHBIE BBICOKOMOJIEKYISpHBIC coenuHeHus. [lepBuuHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OCENIKOB. XHWMHUYECKHE CBOWCTBAa OECIKOB:
THIPOJIN3, IEHATYpallUsl, KAUeCTBEHHBIC PEAKIIMU Ha OCIIKH.

OKCHEpUMEHTAbHBIE METOJbl M3yYeHHUs BEHIECTB M WX MPEBPAICHUIA:
HAOJIFO/ICHUE W OMHMCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalUs OCIKOB MpH
HarpeBaHWM, IBETHBIC PEAKIIUN OCITKOB.

BbicokoMoJ1eKyJIsIPHBIE COeTHHEHMSI

OCHOBHBIC TOHATHS XUMHUHU BBHICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPH3AIIMU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUH —
MIOJIMMEPHU3AIHS U IOJTUKOHACHCAITHS.

OKCHEpUMEHTAJIbHBIE METO/bl M3y4YeHHUs BEIIECTB W WX MPEBpAICHUI:
O3HAKOMJICHHE C 00pa3iiaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCA 4YeEpe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TMOHATHUMI, TaK U TOHSITUMU, SBJSIIOIIUXCA CUCTEMHBIMU JIJII OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO011Me eCTECTBEHHO-HAYUYHbIE TIOHTHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CHUHTE3, KiacCU(pUKaAIUs, NEPUOJIUYHOCTb, HAOIIOJICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: MaTepus, DHEPrusi, Macca, aTroM, JJIEKTPOH, MOJIEKYa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BeIleCTBA, (PU3UYECKHUE BETUUMHBI U €IMHUIIBI X U3MEPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, KUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOBI, TIOJIE3HBIE WCKOTIAEMBbIE, TOILIMBO,
pPECYpCHI.

TexHoJIOTUs: MHUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHMUS,
MOIOIIIME CPEJICTBA, IEKAPCTBEHHBIE U KOCMETHUYECKUE MpEnapaThl, MaTepraibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBILIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3ieMeHT. Atom. Sapo aroma, HU30TOMBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOJYypOBHH. ATOMHBIE opOuTtamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHUs] JIEKTPOHOB MO OpOUTaIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB.

[Iepronnuecknit 3akoH U llepuoguueckas cucteMa XUMHAYECKUX JIEMEHTOB
J. Y. MenneneeBa. CBsi3b NMepUOAUYECKOr0 3akoHa U lleproanueckoil cuCTEMBI
xuMudeckux sneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHMS CBONCTB XHUMHYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U TMEpPHOJIaM.
3HaYeHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3M
(KOBaJIGHTHAsl HEMOJIIPHAs W TMOJIsIpHAas, WOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
aKuentopHslil). BomopoaHas cBs3b. BanmeHTHOCTb. DJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHusi. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIDHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTALTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[TonsiTue 0 aucnepcHbIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE PACTBOPBI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHUYECKUX BEUIEeCTB. ['eHeTndeckas CBS3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K Pa3IMYHBIM KJlaccam.

Xumudeckas — peaknus.  Knaccudukamuss — XMMHYECKHUX — peakIuid B
HEOPraHUYECKOW U OPraHMYECKONW XMMHHM. 3aKOH COXPaHEHHMS MAacChl BEIIECTB,
3aKOH COXPAaHECHUS U MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTumMble
peakuuu. XuMHUYeCcKoe paBHoBecue. DakTopbl, BIUAIOIIAE HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuThueckas qucconuaivs. CuibHbIe U ciadble dneKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAs, HIECJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

ODKCHEPUMEHTAIbHbICE METOJIbl M3YYCHMSI BEIIECTB W WX MPEBpallCHUI:
neMoHcTpanus Tabmui «Ilepuogudeckasl cucremMa XuMuueckux asnemeHntoB Jl[. .
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTAUIMUECKUX PEIIETOK, HAOII0JECHUE U
OMMCaHUE JIEMOHCTPAIIMOHHBIX U JA0OOPAaTOPHBIX OIMBITOB (Pa3jI0KEHHE MEePOKCU 1A
BOJIOPOJAa B MPUCYTCTBUM KaTaJIM3aTOPa, ONPEAEIIEHUE CPEABI PACTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAIBHOTO WHAMKATOPA, PEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BnusiHue paznudHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnsie 3anaun.

Pacuétei 10 ypaBHEHMAM XHMHUYECKMX pPEaKUWd, B TOM YHCJIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C MCIIOJBb30BAHUEM IOHATHS «MacCcOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass XuMus

Hemeramnel. Ilomoxenue HemerammioB B Ilepuomnueckont  cucreme
xuMuueckux saeMentoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HA MpUMEpe
KHUCJIOpO/a, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOWMCTBA BaKHEHIIMX HEMETAIOB (TaIOT€HOB, CEphI, a30Ta,
dbocdhopa, yrmepoga WU KpeMHHS) M HUX  COCIMHEHHMH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOJOPOIHBIX COCTUHEHUH ).

[IprumeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHHM.



Metamnsl. Ilonoxenune meramnoB B Ilepuoanmdeckoil cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3NEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O0mme (usudeckne cBoricTBa MeTauioB. CIUlaBel METAJUIOB.
DJIEKTPOXUMHUYECKUI PsiJl HAPSHKEHU METAJIJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, MEJb) U UX COCIUHECHU.

OOmue crocoObl Moiay4deHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YYEHMS BEIIECTB M WX MPEeBpallCHUM:
W3yYeHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 0Opas3IlOB HEMETAJIJIOB, PEIICHHE
AKCIEPUMEHTATBHBIX 3a/1ad, HAOJIIOJCHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE TUJIPOKCHUJIA aTIOMUHUS C pacTBOpamMu
KHMCJIOT M IIEJI0Y€H, KaUueCTBEHHBIE PEAKI[MM Ha KATUOHBI METAJIJIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMacchl BellecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIU OJHO
13 BEILIECTB UMEET NMPUMECH.

XuMHUS U )KM3Hb

Ponp xuMuM B 00ECIEUEHUM HKOJIOTUYECKOW, SHEPreTUYECKOU M MHUIIEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEIIECTB M XMMUUYECKUX PEAKIIHMN.

[IpencraBnennss o0 OOMMX HAy4YHBIX TMPUHIMIAX MPOMBIIUICHHOTO
MOJYy4YEeHHUS BAXKHEUIIIMX BEILIECTB.

YenoBek B MHpPE BEIIECTB M MATEPUATIOB: BAXHEWIIME CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHBIE MaTepualbl, Kpackh, CTEKJIO, KepamukKa,
MaTepuaibl JJs JIEKTPOHUKH, HAaHOMATEpHUalibl, OPraHUYECKUEe W MHUHEPAIbHBIE
yIaoOpeHus.

XUMHST U 3I0POBBE YEJIOBEKA: IMPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BAHUS IMPErapaToB OBITOBON XUMUH
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzamuss  MeXmnpeaMETHBIX  CBA3€H NpU  W3YYEHUH  OOIeH u
HEOpraHu4ecKorM Xumuu B 11 Kiacce oCcylmecTBIsIeTCs Yyepe3 MCMHOJIb30BaHUE KaK
OOIIMX ECTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSTHH, SBISIOMIMXCS
CHCTEMHBIMHM JIJISI OT/ICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccu(uKkamus, IEepPUOJIUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



du3znKa: MaTepusi, YHEPTUsi, Macca, aToM, SJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIMYUHBI M SIUHUIBI HX
M3MEpPEHUSI, CKOPOCTb.

buomorusi:  kieTka, opraHu3M, DJKOocHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, MOJE3HBIE WCKOMMAeMbIe, TOTUIUBO,
pECYpCHI.

TexHomorusi: XMMHUYECKasi MPOMBIILICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MAaTEPUAJIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBIILJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJCTBO KOHCTPYKUHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT UH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YaloIIMMHUCS TMpOorpaMM CpefHero obmiero o0pa3oBaHus (JIMUHOCTHBIM,
METanpeMETHBIM U MpeaMeTHbIM). HaydHo-meTomuyeckoil OCHOBOM st
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS MPOTrpaMM CpPEIHErO OOIIEro
00pa30BaHUs ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-IEATEILHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeaMera «XUMHUs» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus BBIJEIEHBI CJIEIYIONINE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUMMHCS POCCUMCKONW TpakJAaHCKOW HJEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHUIO;

HAJIM4KUe MOTUBALIUU K 00yUEHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBAThCA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMHU, MPUCYIIUMHU LEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHNUs;

HAJIMYKUE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMETa «XUMHUS» JOCTUTAlOTCA B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJi€aJaMUd POCCUHCKOIO TPaXAAaHCKOTO OOIIECTBAa, MPUHATHIMU B OOILECTBE
HOPMAaMM W MpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IpOLiECCaM
CaMOINO3HAaHMUs, CaMOpPa3BUTUSL W HPABCTBEHHOIO CTAHOBJIEHUS JMYHOCTH
O0yJaroIINXCS.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUSI MpeaMeTra «XUMHUSD» OTpa)karoT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTUYECKOW JESATEIBHOCTU
oOy4Jaromuxcs Mo peajnu3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM YuCiie B
YaCTHU:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI

OCO3HaHUS 00YYAIOMUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABONOPSIKY;

NPEICTaBIICHUS O COLUMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IPU CO3J1aHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABAaTEIbHBIX 3a]a4, BBHITOJIHEHHUH
XUMHUYECKUX IKCIEPHUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEeHTBI JPYTUX [PU aHAIU3€E PA3IMYHBIX BUJIOB y4€OHOU IeATeTbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU M MPAKTUUYECKOIO
MIPUMEHEHUSI XHUMHUHU, OCO3HAHUS TOrO, YTO JTOCTUKEHHUS HAYKH €CTh pe3yJIbTar
JUINTENIbHBIX ~ HAaOJMIOJEHUM, KPONOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

WHTEpeca W TMO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUM MU MOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEePEAOBBIX JOCTUXKEHUAX COBPEMEHHON OTEUYeCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAapHUILIEH C
NO3ULIMKA HPAaBCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAHMS I1IEHHOCTEW 310poBOro MW 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMroieHHsI TpaBWJl OE30MacHOTrO OOpalleHus C BeElIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JIE€SATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWI HWHIWBUIYAIBHOTO H  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HaHUS MOCJEACTBUNA M HENPUITHUS BPEAHBIX MPUBBIYEK (YHOTpeOJieHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEIOBATEIbCKON
NEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JIPYyrUX  BHUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a]a4
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



UHTepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBOXEHHUS K TPYAY, JIOJAAM TPyZAa U pe3ysibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpa3oBaHus, Oyayuieil mpodeccun W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JIOrNYecKOro BOCIUTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HAa 3€MIIE;

NOHUMAaHUS TJIOOATBHOIO XapaKTepa HKOJOTMYECKUX MpoOJeM, BIUSHUSA
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLUATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUU JJIA
pelIeHusl BOIPOCOB PAOHAIIBHOTO IPUPOAOIIOIb30BAHHUS;

AKTUBHOIO HENPHUITUA JIEWUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHUsS MPOTHO3MPOBATH HEOIAronpHsITHbIE SKOJOTUYECKUE
MTOCJEACTBUS NMPEAITPUHUMAEMBIX TEUCTBUN U NMPEAOTBPAIIATH UX;

HaJIMYUS PA3BUTOTO HKOJOTMYECKOTO MBILUIEHHUS], SKOJIOTUUYECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTU JKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMHU B IIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIBHOU
NPAKTUKE, CIHOCOOHOCTM W YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIECOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKU;

NOHUMAaHUsl CHEeUU(PUKA XUMUM Kak HAyKH, OCO3HAaHHMS €€ pOoJau B
bopMHpPOBAaHUU PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LETOCTHOTO
IpECTaBICHUs 00 OKpY)KaloIlleM MHUpE KaK O €IMHCTBE MPHUPOJbI U YeJOBEKa, B
MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEW M pEIIeHUH Mpo0ieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOM
UUBUJIM3ALIUKA: B €€ TYMaHMCTUYECKOM HANPABICHHOCTH W BAXKHOM pPOJM B
CO37IaHNHM HOBOHM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOMYHUBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOM, JHEPIrEeTUUECKOU, NUILEBON U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, 0OECIIEUEHUU YCIOBHIA
YCIEIIHOTO TpyJa M OKOJOTMYECKH KOMGPOPTHOW KHU3HM KaXKJIOro UieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAaHMUS CYLIHOCTH METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh



NOJTy4yaeMble 3HAHUS JJIS aHANIM3a U OOBSICHEHMSI SBJICHUI OKPY>KaIOILIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeslaTh 000OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJB30BaTh XUMHMUYECKUE 3HAHUS JUIA
pelieHus Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpECca K O3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPBIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU NOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyJa B pa3iIM4YHBIX chepax NpodeccCHOHAIBHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble IS (OPMHUPOBAHUS ~ MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYyYHbIC MOHSITH, OTPaXKAIOIIHE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHenu@uKy METOJOB IIO3HAHMS,
UCITOJIB3yeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHE,
mpolrece, CUCTeMa, HayYHbIA (paKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaJIbHbIC Y4eOHbIC NEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaonme (dbopmupoBaHue (yHKIMOHATBHON
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIUN 00y4YarOIINXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHNE 3HAHHMS U YHHBEPCAJIbHBIE YUCOHBIC
JICVCTBUS B MO3HABATEIILHOM U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXaIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHBIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNIbHO  (OpMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENCIATh LENN JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTUXKEHUS, COOTHOCUTh PE3YJIbTATHI IEATEIBHOCTH C TOCTABICHHBIMHU 1IEISIMU;

MCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICIISITh XapAaKTEPHbIC MPU3HAKUA TMOHSITUNA W yCTAHABIMBATH UX B3aUMO CBS3b,



WCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (DAaKTOB U
SIBIICHUIM;

BEIOWPATh OCHOBAaHUS W KPHUTEPUU JUIS KJIacCU(UKAIMM BEIIECTB U
XUMUYECKUX PEaKLUM;

YCTaHABJIMBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKAY HW3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXJACHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOYCHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJINYECKUE
(3HAaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJIEIBHBIE IPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) J3JIEMEHTa, XHMH4YecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX IO3HABATENBHBIX W TPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIEC MPEACTABIICHHS JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeI0BaATEILCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKUX
peakuuii;

dbopMyIMpoOBaTh 1IETU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITeNIbHO C(hOPMYJIHUPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI Il (DOPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO IUIAHUPOBAHUSL U MPOBEACHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOI0/IAaTh 32 XOJ0M
MpoIiecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (HOpMYyJIUpPOBATH
0000IIIEHUS U BBIBO/IbI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOUN padoTe;

npuoOpeTaTh OMBIT YYEHWYECKONW WCCIEeNOBAaTEIbCKOM W TPOCKTHOMU
JIEATCIIBHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHUS TMPaKTHYECKUX 3a]a4, MNPUMEHEHUIO pPa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) paGora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpMaImu (HAYIHO-
NONyJISIpHAs JIUTEepaTypa XUMHUYECKOTO COJI€p)KaHMs, CIPABOYHBIE IOCOOUS,
pecypcebl HTEpHeTa), aHaau3upoBaTh MH(GOPMAIMIO Pa3IuYHbIX BUIOB U (HhopM
MpEeACTaBICHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;



(GopMyIHUpOBaTh 3aMPOChl U MPUMEHATH PA3IUYHbIE METOJbI MPH MOUCKE U
orbope wuHpOpManMK, HEOOXOAMMOW 1 BBINOJTHEHHWS YYEeOHBIX 3amad
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BaHUS HMH(DOPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTMH U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIBHYIO  (QOpMYy  MpEICTaBICHUS
uHbopMaIuu (cxembl, rpaduKy, TUarpaMmbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH $3bIK B KauyeCcTBE CpeACTBa IpU padboTe C
XMMHUYECKON MH(OpManMen: MNpUMEHITh MeXNpeaMeTHble (pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a00OpeBUaTYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHYECKHE CPEACTBA
HATJISAHOCTH.

OsgJiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMY /1€ CTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYXJAaeMOM TeMbI B XOJI€ Auajora U/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HUJCH, (OPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEIFHO BBHITIOJHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEpUMEHTA, MPAaKTUYECKON paboThl MO MCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peann3alui ydeOHOTO mpoekTa U (GOopMyIUpOBaTh BHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHWN MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHCHHSIMU.

OBgJ1aieHHe YHUBEPCAJbHBIMY PeryJIATHBHBIMHU A€l CTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO II03HABATEIBH YIO
NeSITENIbHOCTh, OMpeAeNsis e€ IMeNu W 3aJadd, KOHTPOJIMpPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEUIaraéMblil  aNropuT™M JEHUCTBUNA MpHU
BBIMIOJJHEHUHU Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/ady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIN CHOCOO MX peleHUus ¢ y4E€TOM TOJYy4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHAIN3a
Y CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «Opranudeckas XUMUS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  MPEJACTABIICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUH B TIO3HAHUM SBJICHUM



Opuposbl, B (HOPMHUPOBAHMM MBIIUICHUS W KYJIbTYpPbl JMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOUMOM ISl pEIICHUS TPAKTHUECKHX 3a71a4
U 3KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOU
cpene;

BIAJCHUE  CHCTEMOW  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIIME TMOHATUSA (XUMUYECKUN D3JEMEHT, aToM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJia, BAJICHTHOCTb, SIEKTPOOTPUIATEIbHOCTD, XUMUYECKast
CBsI3b, CTPYKTypHas ¢Gopmyina (pa3BépHyTass M COKpauli€HHas), MOJib, MOJIApHas
Macca, MOJISIPHBIM 00BEM, YraepoJHBIM cKeneT, (yHKUMOHAJIbHAs Tpymra,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTUYECKUM Psii, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpIKAIIUE COENUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS
opranudeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHHU; MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE NOHMMAaHHUS NPUYMHHOCTA W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYEHHH H
0€30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOMN ESITEIbHOCTH YETIOBEKa;

c(OpPMUPOBAHHOCTh YMEHMH BBISIBIATH XapaKTEpHbIE MPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU
OMHMCAHHUH COCTaBa, CTPOEHUS U NMPEBPAILCHUNA OPraHUYECKUX COCTUHEHN;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUECKYIO CHUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)
bopMysl OpraHMYECKHMX BEIIECTB U YpPaBHEHUM XUMHYECKHX pPEaKIM,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB JJI1 WIUTIOCTpAIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHUHM YyCTaHaBIUBaThb IPUHAJUIEKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy U CTPOCHHIO K ONPEAEIEHHOMY
KJIaccy/rpynne CcoeAuHEeHUil (yriaeBOAOPOIbl, KHCIOPOJ M a30TCOoJAepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJIMHEHMs), JaBaThb UM Ha3BaHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJAEJBHBIX OPraHMYECKUX BEIIECTB (3TWIEH, IPOIMIIEH, alETUJIEH,
ATUJICHTJIUKONb, TIULEPUH, (eHOsd, (HopMambAerui, aueTalbJIeTull, MypaBbHHAS
KHCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBAsI KUCJIOTAa, CTEAPUHOBAs KUCIIOTa, III0K03a,
bpyKTO3a, Kpaxmal, HeJIII0103a, TIIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XMMHUYECKOM CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTiiepoBa miist 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OPTraHUYECKUX BELIECTB (METaH, ATaH, STHJICH, MPOMUJICH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, OEH30J7, METAaHOJ, 3TAHOJ, ATUJICHTIUKOIb,
TJIMLIEPUH, (EHOJI, aleTalbJerul, MypaBblUHas U YKCyCHasi KUCJOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UJUTFOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXIYy HUMH YpPaBHEHHUSIMHU COOTBETCTBYIOUIMX XUMHUYECKHX pPEaKLHil C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMyII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIE€BOJOPOIHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKY;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYyKTa
peakiMu 1O H3BECTHBIM Macce, OOBbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOMI0CHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE),
WCIIOJIb30BaTh CUCTEMHBIE XHWMHUYECKWE 3HAHUS JIA TPUHATUS PEUICHUNA B
KOHKPETHBIX JKW3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C BEHIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCY/IOM U Ja0OpaTOpHBIM O00OpYyIOBaHUEM, a TakXXe MpaBuia oOpalleHus c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOJHATh XHUMHUYECKUN
AKCTIIEPUMEHT (TIPEBpaIEHUs OPTAaHMYECKUX BEIIECTB IIPU HArPEBAHUHU, ITOJTYyUCHHE
ATUJICHA W M3YYCHUE €ro CBOMCTB, KAYeCTBEHHBIC PEAKIUH OPraHUYECKHUX
BEIIIECTB, JCHATypalus OETKOB NPH HAarpeBaHUU, IIBETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA O€30MacHOCTH TPU OOpalleHHH C
BEIIECTBAMU M JIaOOpATOPHBIM O0OpPYAOBaHUEM, TMPEJCTABISATh PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (pOpMe 3alucy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
uHpOpMAITMIO, TIOJIy9aeMyl0 €3 pPa3HbIX MCTOYHUKOB (CpencTBa MacCOBOMU
uHpopmaiuu, MaTepuer u aApyrux);



chOpMHUPOBAHHOCT, ~ YMEHHMA  COOJMIO/ATh  TIpaBWJIA  DKOJOTHYECKHU
1eJI€CO00pa3HOTO TIOBEJEHUS B OBITY W TPYIAOBOM JEATEIHHOCTH B TIIEIISAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYXAIOMIEH MPHUPOTHOW Cpeibl, OCO3HABATh
OITACHOCTh BO3JICHCTBUS HA J>KMBBIC OPraHU3MbI OMPEACICHHBIX OPTaHHYCCKHUX
BEIIECTB, MOHMMas cMbICT Tokasarens [IJIK, moscHATh Ha mpuMepax CHOCOOBI
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M
YEJIOBEKA,;

JUIsl OOYYaroIMXCs C OTPaHUYCHHBIMHA BO3MOXKHOCTSIMHU 370POBBS: YMCHHE
NPUMEHATh 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB MU
XUMHUYECKUX SIBJICHH;

JUISL CAENBIX W CIA0OBHIAMMX OOYyYarONIUXCs: YMEHHE WCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

bopmyiL.
11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpA, POJIM XUMHUHW B I[103HAHWUU SIBJICHUU
npuposbl, B  (OPMHUPOBAHUU MBIIUICHHS ©  KYJbTYpPhl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOITHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpasi  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKHH D3JEMEHT, aTOM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHasl, MOHHAs, METAJNIMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAsl PEIIETKa,
TUIIBI  XUMHUYECKUX  PEAKIMWA, PacTBOP, DJICKTPOJUTHI, HEIJICKTPOJIUTHI,
BJIEKTPOJIUTUYECKAsT JHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMi, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoanyeckuit 3akoH . M. Menpgeneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
IpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XHUMMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIHE B OCHOBE IOHMMAHUSA MPUYMHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U OE301TaCHOM HCIIOJIh30BAHUHU BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUIECKON JIEATETLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHSATHI,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHATUS HPH
ONHMCAHUH HEOPTaHWUYECKHUX BELIECTB U UX MPEBPAIICHHIA;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XWMHUUYECKYIO CHUMBOJUKY IS
coctaBieHuss GoOpMyd  BEUIECTB U YpPaBHEHUHM  XUMHUYECKHX  PEaKIIH,
cucremarndeckyro Homenkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbId TIa3, YIVIEKUCIbIA Ta3, aMMHUaK, rall€Has
U3BECTh, HETalIEHasi U3BECTh, IUThEBAs COJA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKasl, BOJOPOAHAs) B COEAMHEHMSIX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BeEIleCcTBa (aTOMHAs, MOJIEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapaKTep Cpeabl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OIPEAEIEHHOMY KiaccCy/TpyIe
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPbIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh JJEKTPOHHOE CTPOEHHE
aTOMOB XMMHWYECKUX dJeMeHTOB 1—4 mneprnonos Ilepuonndeckoil cHCTEMBI
XuMH4YecKux djaemeHtoB J. M. MenaeneeBa, HCHOJB3ys IMOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX 3JEMEHTOB M UX COEIMHEHUU
1o nepuojaam u rpymmnam [lepuoanyeckoit cucteMbl XuMHIECKHUX dyieMeHToB []. U.
Menpaeneena;

c(OpMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONHUCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3jIMYHbIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHME T'€HETHMUYECKOW CBSI3M MEXIY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMyYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyroluX BeIECTB, TEIIOBOMY
ahPexTy peakuuu, U3MEHEHUIO CTETNEHEH OKHCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaklny, y4acTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABJISATh YPaBHEHHUS PpEaKUUN Ppa3IudHbIX
THUIIOB, TIOJIHbIE U COKpPAUIEHHbIC YPAaBHEHHUS peaKlUii HOHHOTO OOMEHa, yYUThIBasI
YCIJIOBUSL, IIPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINE
KAUECTBEHHBI COCTAB PA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPAaCIO3HABAThH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIONTNE B BOAHBIX PaCTBOpPaX HEOPTaHUUYECKUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUMU IMOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOrO OajaHca
ATUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKkTep CMEIICHHUS] XUMHUUECKOTO PaBHOBECHSI
B 3aBUCMMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBILIIEHHOTO MOJYyYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJCTaBICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c()OpPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIUHUCICHHS C HCIOJIb30BAHHEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IpU XUMHYECKUX PEAKIMIX, MAacChl BEIECTBA UM 00BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BEMY OJHOTIO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MoCyJI0 1 7abopaTOpHBIM O0OpYAOBaHHEM, a TakKe IpaBuja OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH MO BBITTOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH ITUTAHUPOBATH U BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3ioXKEeHUE MEPOKCUAA BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONPEEICHUE Cpelbl PACTBOPOB BEIIECTB C IIOMOIIBK)  YHMBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peakiMy HOHHOTO OOMEHA, KAaYeCTBEHHBbIE peaklMM Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUIEHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metamibly u «HemeTtamnel») B COOTBETCTBUU C IMpaBUJIaMU TEXHUKU
0€30macHOCTH TP OOpaIllEeHUH C BEIIECTBAMH U JaOOpPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3alucH
YpaBHEHUN COOTBETCTBYIOUIUMX pEaKUUid U (POpMYIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUUYECKH AaHAIM3UPOBATh XHUMUUYECKYIO
uHbOpMaIMIO, TIOAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCT, ~ YMEHHMA  COOJMIO/ATh  TIpaBWJIA  DKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIAOBOM JEATEIHBHOCTH B IIEIAX
COXpaHEHUsI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOTHOU Cpebl, OCO3HABATH
OITACHOCTbH BO3JICHCTBUS Ha JKUBBIC OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokasarenss IIJIK, MOsSCHATHP Ha TpHMEpax CIOCOOBI YMEHBIICHHS H
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa,;

JUIsl OOYYaroIMXCs C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHATh 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB M
XUMHUYECKUX SIBJICHH;

JUISL CICIBIX M CIA0OBHIAIMIMX OOYYaroNIUXcCs: YMEHHE MCIOJIb30BaTh
penbeHO-TOUeUHYI0 cuctemy obOo3HaueHui JI. Bpailns nns 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposBbie)
Ne ni/nn Konrpoabnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHNYECKUX COEIUHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE yriIeBOAOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepaboTka
Hroro no paszneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxxHbie A(UPBI
3.3 VrneBoasl 3 1




Hroro no pazneny

Pasznea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Hroro no pazueny 3
Paspnen S. BeicokoMoieKy/IsipHbIE COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneepa
12 Crpoenue BemnectBa. MHOTo0oOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUn 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hewmetamisl 9 1
53 CBsI3b HEOPTAHUYCCKUX U OPTAaHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBbIE
Ne ara ngposbie
n/n Tema ypoka Bcero Koutpoapnbie  Tpakruieckue fI[Sy‘IEHPIH zﬁl?al;osaTeanme
padoThI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHMYEeCKUX
2 coequHenunit A. M. byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o kiaccuPpuKauu
3 opranuyeckux BemiectB. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTWIEH U TPOMUJIEH — MPOCTEUIIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Aunkaguensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLBL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEHIINH PECTaBUTEIb AIKMHOB

11 Brruncienus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIyo. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIUIEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBL, (PU3NYECKUE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpnernpl: GopmManbaerus u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 ITpakTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK

23 MPEJICTABUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiue opraHudecKre
COCTUHEHUS)

30 AMMHBI: METHJIAMUH W aHUJIUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpPraHUYECKUE COCTUHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenjeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEU CTPOEHHS aTOMOB

Koan4yecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoTbI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBAJICHTHOM CBS3H. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NTUCTIEPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[TpakTuyeckas pabora Ne 1. «Bausiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

Kontponbnas paboTta mo pazaery
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKUX dnemMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH M MX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckast padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HEeMEeTauIoB (Ha mpuMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoa)
XUMHUYECKHE CBOMCTBA raJION€HOB, CEPhI M X
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

XUMHUYEeCKUEe CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COEIUHEHUN

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTanmsl"»
KonTtponbHas pabora no remam «MeTtamib»

28 u «Hemeramney/Beepoccuiickas 1
poBepouHas paboTa

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coefuHeHus. I'eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MacCHOCTH, 1
Pa3BUTHH MEAULIUHBI
[Ipencrasnenus: 00 0OMKUX HAYYHBIX

32 MPUHIIMIIAX TPOMBILIUIEHHOTO MOJTYYeHHs 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHUS ¥ 370pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOITPAMME







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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