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HOSACHUTEJBHASA 3AIIUCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
oOpa3zoBanuu B Poccuiickoit @eneparum», TpeOOBaHU K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa30BaTEIBLHON MPOTPaMMBI CPEIHETO OOIIEro oOpa3oBaHUS
(®OIT COO), npencraBneHHblx B  DenepaibHOM  TrOCYJapCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO npenMeTa « XUMUs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peau3ylONIMX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, H
OCHOBHBIX NOJIOKeHHH «CTpaTeruum pas3BuTHUsA BocnuTaHus B Poccuiickon
®enepanuu Ha nepuoy A0 2025 roga» (Pacnopspbkenue [paButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMBbI MO0 XUMUH, K OMPEIEICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHMS U PA3BUTHS  OOyYarolIuXcs
cpeacTBamMu y4deOHoOro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIeNnTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIEGHHOCTH LI€JIeH, COJEpKaHMsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKY BBITTYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKAMH
00111€00pa30BaTEeIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3oBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAlOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHus. ODTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpbl 4YEJIOBEKAa, a TaK¥Ke€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe oOpa3oBaHue
oOydJaromxcsi Ha ypoBHE CpeIHEeT0 0011ero o0pa3oBaHus CpeACTBAMU YU4EOHOTO
npeaMera «XUMUs», COACPKAHUE U IOCTPOCHUE KOTOPOTO OMNPEACIICHBI B
nporpaMMe Mo XUMHU C y4€TOM CHenupUKd HAyKU XUMHUM, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MaTEPUATBHOM JKM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0lMX wLened M MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTeCTBEHHBIX HAyK UTPAET 0COOYIO POJIb B
COBPEMEHHOM LIMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTEpUAIbHON KYJIbTYPHI.
Ona BHOCMUT CBOM BKJIaJ B (QOPMHUPOBAHUE PAIMOHAIBHOIO HAYYHOIO
MBIIJICHHS], B CO3/IaHUE IIEIOCTHOTO MPEACTABIECHUS 00 OKPY>KAIOLIEM MHUPE KaK
O €IUHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (POpMHUpYyeTCs B XUMUU Ha OCHOBE



IIOHMMAHUS BEIIECTBEHHOIO COCTaBAa OKPYXKAIOWIEr0 MHpPa, OCO3HAHMS
B3aMMOCBSI3M MEXKJy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH
o0JacTIMU MPUMEHEHHUS.

TecHo B3aMMOIENUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUs CTajla
HEOTHEMJIEMOM YaCTbI0O MHPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHUEM
YCIENIHOTO TPYJIa M JKU3HU KaKJ10T0 4jieHa oouiecTBa. CoBpeMEHHasi XUMHUS KaK
HayKa CO3UJIaTeIIbHAs, KaK HAyKa BBICOKUX TEXHOJIOTUM HAIIPABJICHA HA PELICHUE
rJI00aNbHBIX TMPOOJIEM YCTOMYMBOTO DPA3BUTHUS UEIOBEUECTBA — CBIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOIOrMUECKON 0€30I1aCHOCTH U OXPaHbI 30POBbSL.

B cootBeTcTBUM C OOIIMMH LEISIMHU M NPUHUMUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a30BbIif
YpOBEHb U3YUYEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJbTYpPHYIO
HOJATOTOBKY  OOyyaroluxcs,  HEOOXOIUMYyKH UM i BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb COLMYMa,
MPOJIOJDKEHNUS 00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBnsiroliuMy - ipeaMeTa  «XUMHsD) SIBISIFOTCSL  0a30Bbl€ KypChbl —
«Oprannueckas xumus» U «OOmas U HEOpraHUYeckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCSA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAaHUM MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMHUH) U OpraHnyecKol Xxumuu. @opMupoBaHrEe TaHHOW CUCTEMBI 3HAHUW MPU
U3y4YeHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTb PAacCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB HAa OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

CrpykTypa comepxkanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K H3Y4YeHHMIO Y4YeOHOro maTepuana U 00ycioBIeHa
HUCTOPUYECKH OOOCHOBAaHHBIM  pAa3BUTHEM 3HAHUH Ha  ONpeAeNEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHNH, a TAaKXX€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
MpelCcTaBiIeHU O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAI0TCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB J0 CIIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckor XMMHUU MOJIYy4YarOT Pa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0ILIEr0 00pa30BaHus IEPBOHAYAIbHbBIE
MPEICTaBICHUSI O XHUMHUYECKOM CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHHUSA, O XUMHUYECKOU
peaKkuuu.



[lon HOBBIM YIJIOM 3peHHUsI B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YyYCHHBI HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsA
TEOpEeTUYECKU MaTepuainl U (HAaKTOJOTUYECKUE CBEICHHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO011ast 1 Heopranmueckas
XUMHSD OOYYarOUIMMCsl MPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAUYEHUE
MEPUOANYECKOT0 3aKOHA C 00IIETEOPETHIECKUX U METOAO0JIOTHUECKHUX TTO3HUIIHIA,
rIy0ke TMOHATh HMCTOPUYECKOE HW3MEHEHHE (QYHKIMHA HSTOr0 3aKoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMN O BaKHEHIINX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NMPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIHUAX, UX CYITHOCTU U
3aKOHOMEPHOCTSIX IIPOTEKaHWsi aomnoiHsercss B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJIEP)KaHUs, UMEIOIIMMH KYJIbTYpPOJOTHYECKUI U TMPUKIATHOU
XapakTrep. OTH 3HAHHUA CIOCOOCTBYIOT MOHHUMAaHHMIO B3aUMOCBSI3U XHMHH C
APYTUMH HayKaMH, PAaCKpBHIBAIOT €€ poJib B MO3HABATEIHHONW M MPAKTHUYECKON
JESTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K TPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKECHU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIMBATh MHPOPMALUIO U
OPUMEHATh ©€ i TIOMOJIHGHWs 3HaHWHW, PEIICHUS WHTEIICKTyallbHbIX |
OKCIIEPUMEHTAJIbHBIX HCCIENOBATENbCKUX 3a7ad. B 1emom  coaep:kaHue
ydeOHOoro npeamera «XUMHsD) TaHHOTO YPOBHS M3YUYEHHUS OPUEHTHUPOBAHO Ha
(dopMupoBaHre y o0yyaromuxcss MUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMAaHMUSI
¢unocodckux uael, Takux Kak: MaTepuantbHOE €JUHCTBO HEOPTraHMYECKOIro U
OpPraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM U
CTpOCHHEM, T03HABAEMOCTh MPUPOJHBIX SBICHUN IMyTEM OKCIEPUMEHTa U
pellleHrs MPOTUBOPEYUN MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKUMU
MPENNOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEILICHUU SKOJIOTUYECKUX MPOOIIeM,
a TakkKe MpoOieM cOepekeHHUsS DHEPTeTUUECKUX PECYPCOB, CHIPHS, CO3IaHUS
HOBBIX TEXHOJIOTUI ¥ MaTEepPHAIIOB.

B mnnane pemenus 3amad BOCTIMTAHUS, Pa3BUTHS W COIHMAIM3AINA
00y4aromuxcsi TPUHATbIE TPOrpaMMOI MO XHMHUHU TMOAXOJbI K OIpeaeICHUI0
COJEp)KaHUsI W TOCTPOEHUS MpeaMeTa MpeaycMaTpUBarOT (OpMUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
Pa3IMYHBIX BUJAOB JACSATEIBHOCTU: pEIICHUS NpoOieM, MOHWCKa, aHalu3a M
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa
MPAKTUUYECKOW U HCCIENOBATENbCKON JIEATENbHOCTH, 3aHUMAIOIIeH BaXKHOE
MECTO B MMO3HAHUHU XUMUHU.



B mpaktuke npenopaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaK M Ha YPOBHE cCpeaHero oOumero oOpa3oBaHus, MOpH
ONPENEIICHUHN COAEP/KATEIBHON XapaKTEPUCTUKU LIEJIEN W3Yy4YEHHs MpeaMeTa
HaIlPaBJIICHUEM TMIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPU3HAETCA
dopMupoBaHHE OCHOB XHMHYECKOW HAyKHM KaK oO0JacTd COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KYJbTYphl. C METOIMYECKON TOUKU 3PEHUS TaKOU
NOAXOJ K OINPEACICHUIO LEJNIe W3y4eHUs1 MpeaMeTa SBISETCA BIIOJIHE
ONPaBIAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMHU LIEJSIMUA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (opMupoBaHME CHUCTEMbl XUMHUUYECKHUX 3HAHUN KaK BaKHEHIIEH
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIHYEBbIe MOHATUSA, (QyHAAMEHTAIbHbIE 3aKOHBI M TEOPUU XUMHUH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE U NOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
00001IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHME M Pa3BUTHE MPEJICTABICHUNA O Hay4YHBIX METOAAX
MO3HAHUS BEIIECTB M XHMMHYECKUX pEeaKiuil, HEOOXOIUMBIX ISt
npUOOpETEHHs] yMEHUI OPUEHTHPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B PUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOU
KU3HU;

e DPa3BHUTHE YMEHHI U CTOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM
U OOBSICHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOJIIOJIEHUEM MpaBUIl
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTEpUCTHKA LIeTIeH 1 3a7a4 U3y4YeHHUS]
npeaMeTa B IporpaMMe MO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanus. CeroiHs B MpenoJaBaHUN XUMUU B OOJbILIEH CTETIEHU OTIAETCS
NpENNOYTEeHUE  MPAKTHUECKOHM  KOMIIOHEHTE  CojJep)kaHusi  OoOydeHus,
OPUEHTHUPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIolIero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOM
IrPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSMHU aKTUBHOT'O TIOJyUEHUs 3HaHUHN
Y IPUMEHEHUS UX B PEAJbHOM KU3HU JJI PELICHUS NPAKTUUYECKUX 3a1ad.

B cBs3u ¢ 3TUM mpu u3yyeHUH npeamera «XuMHUs» JOMUHHUPYIOIIEe
3HaY€HUE NMPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaius 00y4aromuxcs K yCJIOBUSIM IMHAMUYHO PAa3BUBAIOILIETOCS MUPA,
(GopMupOBaHHE  HHTEIJIEKTyaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K



caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaAMOCTOSTEIbHOMY  TMPUHSATHIO
I'PaMOTHBIX PENICHWA B KOHKPETHBIX J>KM3HCHHBIX CHTYAIUSAX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y OOYyYarOIIMXCS KIIFOYEBBIX HABBIKOB (KITIOYCBBIX
KOMITETCHIINK), WMCIOINX YHUBEPCAIHHOE 3HAYCHHE MJIsS Pa3IUYHBIX BUIOB
NeSATETLHOCTH: PEIICHHS MPoOIIeM, TIONCKa, aHalu3a U 00paboTku nHpOpMaITUH,
HEOOXOIMMBIX JIJIsi TIPHOOPETEHUS OIbITa NEATEeIHLHOCTH, KOTOpas 3aHUMaeT
BaXHOEC MECTO B IIO3HAHWW XHUMHH, a TaKXKe ISl OICHKH C TO3UIUH
AKOJIOTUYECKON OE€30MaCHOCTH XapakTepa BIUSHUSA BEHIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEy;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEW O00ydYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
HCITOJIh30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC TEXHOJOTHUH I TIOWCKAa W
aHanu3a Yy4yeOHOW M HAYYHO-TIOMYJISIPHOM HMH(POpPMalUd XHUMHYECKOTO
COJIep KaHMS;

dbopMupoBaHHE ¥ pPa3BUTHE Y OOYYAIOIIUXCS AaCCOMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, IpPH TUIAHUPOBAHWUU U
MIPOBEICHIH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydarmuxcs YOEeKIEHHOCTH B TYMaHHCTHYECKOU
HaNpPaBJICHHOCTH XUMHHU, €€ BKHOW POJU B PEHICHHH TIOOATBHBIX MPOOeM
PaIMOHAIBHOTO MPUPOIOIOIH30BAHUS, TOMOJIHEHUS YHEPTETUYECKUX PECYPCOB
Y COXPAHEHMSI IPUPOTHOTO PAaBHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3J0POBBIO, a TaKXe NMPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUS TOJTYYCHHBIX 3HAHUW ISl TPHHSITHS TPAMOTHBIX PEIICHHHA B
CUTYAIIUSX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MpeaMeT «XUMUSDH)
0a30BOTO YpOBHS BXOJWUT B COCTaB NpeIMeTHOH oOjactu «EcTecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee uyMcao0 4YacoB, OTBEACHHBIX JISI M3YyYCHHUS] XUMHUH, Ha 0a30BOM
YPOBHE cpeaHero oomero oopa3oBanus, coctariseT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPI'TAHMYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHM4ecKol XUMHUH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B MOJIyYEHUH HOBBIX BEIIECTB U MaTepHaOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHni A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTYpHBIE
(opMyJibl OpraHM4ecKux BemecTB. ['oMoorus, nzomepus. XumMuueckas CBsi3b B
OpraHUYEeCKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o  KjaccU(PUKAMKW ~ OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUM (CUcTeMaTUyecKas) U TPUBUAJIbHBIC
Ha3BaHUS BAXHEHIIMX MPEACTABUTENEHN KIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M WX IPEBPALLICHUI:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUI0 OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENIN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEeHUs] U TOPEHMs), HaXOXKJIECHUWE B MPUPOJE, IMOIyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psil. DTUIICH U MPOMUIIEH —
OpOCTEUIINE MPEACTABUTENN AJKEHOB: (UM3MYECKHME U XMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTAllMM, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyragueH-1,3: cTrpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lonydyeHne CHHTETHYeCKOTro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMUMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, TUPATALINHU, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu rajloreHupoOBaHus U HUITPOBAHHUS ), IOJyUYE€HUE U TpUMeEHeHue. Tonyon:



cocmas, cmpoeHue, ¢usuueckue U Xumudeckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojayueHue u npumeHnerue. TOKCHYHOCTD
apeHOB. I'eHeTHUYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIVIEBOAOPOAOB. lIpupOoaHBIN ra3 W MOIyTHBIE
HedTsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HeDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJUTHUECKHil), muponus. IIpoaykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DOKCneprUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB UM WX MPEBPALCHUN:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOJEIUPOBAaHUE MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPON3BOAHBIX, IPOBEICHUE NPAKTUYECKOHW palbOoThl: MOJIy4YEHUE
ATUJICHA U U3YyYE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss 1mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIECTBA WM ITPOTYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucisiopoacoaep:kamnue oprannueckue coeJMHeHU s

[IpenenpHple OAHOATOMHBIE CHUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢usznyeckue U XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa M 3TAHOJIA Ha OPTraHU3M YEJI0BEKA.

MHoroaroMHble CHUPTHL. ODTWICHIVIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢u3nueckue M XHMHUYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
METaJUlaMH, Ka4eCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue Ha

opraHusM uenoBeka. [[pumeHenue rauueprHa U 3TUIIEHTJIUKOJIS.

@eHoJI: CTPOCHHUE MOJEKYJbl, (U3MYECKHE M XUMHUYECKHE CBOWCTBA.
TokcuuHocTh (peHouna. Ilpumenenue gpeHona.

Anpneruapl U kemouwvl. DopManblIeruj, aueTaibAeTHA: CTPOEHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (PEaKIMM OKUCIICHUS U BOCCTAHOBJICHHUS,
KA4eCTBEHHBIEC PEAKLIMH ), TIOJyUYEHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO11ue A Kjlacca KUCIOT, peaklus 3TepUPUKAILUN ), TOTyYSHHE U IPUMEHEHHE.
CreaprHOBas ¥ OJIEMHOBAsI KMCIOTHI KaK MPEACTABUTEIHN BHICIINX KapOOHOBBIX
KUCIOT. MbljIa KaK COJTM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEEe ACHCTBHE.



Crnoxubie >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbiXx  d¢pupoB. Kupsl. T'mapomus xupo. [Ipumenenue KHUpOB.
buonorunueckas posip KUpPOB.

VYrneBonpl: cocraB, Kiaccu@uKauus —yriieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [oko3a — TMpocTeWmuii MOHOcaxapui: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBOWCTBA (B3aMMOJICHCTBHE C
ruapokcuom meau(Il), okucnenue ammMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXKIEHHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas poib. otocunte3. pykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemntono3a kKak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
Heurono3bl. PU3MUECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB W UX IPEBPALICHUIL:
MIPOBE/ICHNE, HAOJIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLMU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusoM meau(Il)), MHOTOAaTOMHBIX CIUPTOB (B3aUMOJEHCTBHE TIIMIEPUHA C
ruapokcunom Mmeau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpoxcumom memnu(Il), B3ammopelcTBue Kpaxmana ¢
MO/IOM), TPOBEAECHUE MPAKTHUYECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnble 3anaum.

Boluucnenuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIECTBA WM ITPOLYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHBIE  OPraHUYECKHUE  COCIMHCHHSI.
®u3nvecKkue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbie BHICOKOMOJIEKYJIApHbIE coeauHeHus. llepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OeNKoB. XMMHUYECKHE CBONCTBa OEIKOB:
TUAPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINH HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUsI BEIIECTB W UX MPEBPALICHUIL:
HaAOJIIOICHUE U ONMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalusi OEIKOB
IPY HarpeBaHUU, I[BETHBIE pEeaKIMU OEIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUSI

OcCHOBHbIE TOHATHSA XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALMH,  CPEIHSIA



MoJIeKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — OJIMMEPU3ALIHS U TOJTUKOHACHCAIIHS.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C oOpaslaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBSI3€M MMPU U3YUYEHUH OPTAHUYECKON XUMUU
B 10 kJacce oCyIlecTBIsIETCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATUMN, TAK U MOHATHM, SBJISIFOIIUXCA CUCTEMHBIMH JUISI OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TMIOHATHA: SIBJIICHWE, Hay4dHbIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIYHOCTD,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®duzuka: wmarepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YIJIEBOJbI, >KHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAeMbIE,
TOIUIMBO, PECYPCHI.

TexHoJIOTUs: THUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBHOIO MUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE 1 KOCMETHUECKHUE MPENAPaThl, MaTEPUAIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN DJIEMEHT. ATOM. SIpo aroma, H30TOMNBL. JIEKTPOHHAs
0001104Ka. DHEPreTUYeCKue ypOBHU, MOAYPOBHU. ATOMHbBIE OpOUTalH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUs AIEKTPOHOB MO0 OpOUTAJISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ileppogmueckut 3akoH u llepmommueckas cucrema XHMHYECKHX
snementoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[lepuomnueckort cucreMbl xumuyeckux isnemeHToB JI. WM. Menneneera ¢
COBPEMEHHOM T€OpHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CIOKHBIX BEIIECTB IO
rpynmnaM v nepuojaM. 3HaueHre MEPUOIMYECKOT0 3aKOHA B PA3BUTHUN HAYKU.

Crpoenne BemiecTBa. XHMMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3HU
(xoBayieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOW CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBHCHUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[lonaTne o0 nucnepcHbIX cucremax. MICTUHHBIE M KOJTIOMAHBIE PACTBOPBL.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccupukauus  HeopraHmdeckux  coeauHeHud.  Homenxnarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCcKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckass peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHWYECKOM M OPraHUYECKOW XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas auccoruanus. CuibHble U clladble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, IIEIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTANbHbIE METOAbl M3YYEHHs BEIIECTB M WX IPEBPALICHUM:
neMoHcTparnus Tadiui «[leproauyeckas cucTeMa XUMHYECKHUX dy1eMeHToB J1. U.
MenpeneeBay, U3ydeHHEe MOJECH KPUCTANTMYECKUX PEIIETOK, HAOII0ACHUE U
ONMKMCaHWE JEMOHCTPALMOHHBIX M JIADOPATOPHBIX OMNBITOB (pa3loKEeHHE
NEPOKCHIa BOAOPOAA B IPUCYTCTBUM KaTaau3aTropa, ONPEAEICHUE CPEIbl
pacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIUU
MOHHOTO OOMeHa), MPOBEACHHE MPAKTHUECKON paboThl «BiusHHE pa3iuyHbIX
(akTOpOB Ha CKOPOCTh XUMHUECKON pEeaKInmy.

PacuéTnrble 3amaumn.

Pacuérsl 1O ypaBHEHMAM XHMHYECKHX pEaklUHMii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM IOHATHSA «MaCCOBAs
JIOJISI BELIECTBA.

Heopranuyeckasi xXumus



Hemeramer. Ilomoxenne HemeramnoB B Ilepuomndeckoin cucreme
xumMudeckux 3meMeHToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpuMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJlOr€HOB, CEPhI, a30Ta,
dochopa, yriepoma ©W  KpEeMHHS) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAUIOB U X COECTMHEHU.

Mertamnsl. [lonoxenune metamuios B [lepuognueckoit cucteMe XUMHUYECKUX
anemeHToB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHMSI SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O61ue pusnyeckue cBoicTBa MeTauioB. CrijlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIINX METAUIOB (HATpWi, KaJaui, KaJablIHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl Moy4eHus] MeTaiuoB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUIL:
U3y4YeHHUE KOJUIEKINN «MeTasuibl U CIUIaBbD», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJCHUE U OMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aTFOMUHUS C paCTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa Wil 00bEMa Tra30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIECTB,
pacy€Tsl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLMUHU, €CIU
OJHO M3 BELIECTB UMEET ITPUMECH.

XUMUA U KU3Hb

Ponp xuMuu B 00ecreueHnH dKOJOTUUECKOM, YHEPTETUUECKON U MUIIICBOM
0€30I1acCHOCTH, pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.

[IpeactaBnennss o0 OOMMUX HAYYHBIX MPUHIUANAX MTPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpe BEIIECTB MU MATEPUANIOB: Ba)KHEHIIIME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKl, CTEKJIO, KEepaMmHKa,
MaTepualibl sl 3JEKTPOHUKHN, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.



XHUMHS U 3[I0pOBbE YEJOBEKA: MPABHJIA WCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia OE30MacCHOTO MCIIOJIb30BaHMs IpenapaToB OBITOBON
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi MeXnpeaMEeTHBIX CBA3€M TpU  H3yuyeHUH OOmed u
HEOpraHn4yecKor XuMuu B 11 Kitacce ocylecTBISIETCS Ye€pe3 UCIOIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaJu3, CHUHTE3, KIAacCU(UKALKS, INEPUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SBICHHUE.

duznka: MaTepus, SHEPTHUsL, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUUYECKUN YPOBEHb, BELIECTBO,
T€No, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (DU3UYECKUME BEIUYUMHBI U
€AVHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusa: kinerka, oOpraHu3M, OJKOcucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE TOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOIIUBO, PECYPCBHI.

TexHonorus: XUMHUYECKas IPOMBIIIIEHHOCTD, MeTaJuLy prus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEJIBCKOXO35IIICTBEHHOE
IPOU3BOJICTBO, NUeBas IIPOMBIIIEHHOCT, dapmaiieBTHYECKAS
IPOMBIIUIEHHOCTD, ITPOU3BOACTBO KOCMETHYECKUX IPENApaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepHUaoB, AIIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOEHUS
OoOyJaronMMHUCss TPOrpaMM CpEAHETo oO0Iero oOpa3oBaHUs (JIMYHOCTHBIM,
METaNpeIMETHBIM W TpeIMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3pabOTKH MJIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHS MIPOrPaMM CPEIHETO OOIIETO
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IMOJIXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUSI MpeAMETa « XUMHS» HAa YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHWe OOYYarOUUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYyue MOTUBAIMU K 00yUEHHUIO;

[[EJICHANPABJICHHOE PpAa3BUTHE BHYTPEHHUX YOEKIEHUNW JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HAYyKH
XUMUW;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMHU 1IETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYphl M CHOCOOHOCTU
CTaBUTD LIETT ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa «XUMUS» JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JACSATEIBHOCTH B COOTBETCTBUHU C
I'YMaHUCTHYCCKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMHU U HJI€allaMi POCCUHUCKOTO TPaKIAaHCKOTO OOIIECTBA, TPUHSATHIMH B
o0IIiecTBe HOpMaMU U TIpaBUJIAMHU TTOBEACHHS, CIIOCOOCTBYIONTUMU MPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM9HOCTHBIE PE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOW M TMPAKTUYECKON IeATEIHLHOCTH
00ydJarommxcsi o peaanu3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YacTH:

1) rpamaIaHCKOro BOCIMTAHUSA:

OCO3HaHWS  OOyYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpPaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;



MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HESATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUH YUYEOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY M
apTyYMEHTBI JIPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUYCOHOU ESITEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA

LEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIECIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
NPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~HAONIOJCHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOHCKOB,
MMOCTOSIHHOTO TPya YUYEHBIX U IPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHBOB B IOJIYYECHHH U TMOCJIEAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTCYECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYyalldd, CBS3aHHbIE C XUMUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYTKOB;

4) gpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (hM3UUECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmro/ieHns mpaBuil 0e30macHOro OOpalleHHus C BelleCTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1aCHOT0 MTOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI MOCIICICTBUI M HEMPUITHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BATEIHCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW UM JAPYIMX BHJIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE B pEIICHUU MPAKTUUYECKUX 3aj]ad
COIIMAJILHOM HAIMPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuii pa3aniHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYY, JIOJSM TpyJla U pe3yJibTaTaM TPYJI0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUH
oOpaszoBaHusi, Oyaymier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TOTpeOHOCTEH O0IIIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJ1IECO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOUHHUKY
CYIIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHUMAaHUs TI00aJBbHOrO XapaKTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH
OPUPOJIHOM Cpelie, YMEHUs IPOTHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTUYECKUE
MOCJICJICTBUS MPEANPUHUMACMBIX ACHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS ~ Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KYJBbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B NO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHMBHO TPOTHUBOCTOSTH HJICOJOTHI
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HaHWUS €€ poiu B
dbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IEITOCTHOTO
IPEeICTaBIICHUs 00 OKPYXaIoIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEelIEHUU MPOOJIEM COXpaHEHUS
MIPUPOJHOTO PaBHOBECHS;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
UMUBWIM3ALMKU: B €€ T'yMaHUCTHYECKON HANpaBICHHOCTH M Ba)XXHOU poOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUaNbHOW KYJIbTYpbl, PEIIEHUU TJI0O0ATbHBIX



po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
o0ecreyeHn yCIOBUM YCIEIIHOTO TPYyAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOJOB
MMO3HAHUS, UCITOJIH3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUS JIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUIN OKPY>KAIOIIET0 MUpa
U TPOUCXOASAIIMX B HEM H3MEHEHUM, YMEHHUSA Jenarb OOOCHOBaHHBIE
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAaKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIBIO
MOJTYYCHUS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCTOJIB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJIeM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 10 XWMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpEca K 0COOCHHOCTSAM TpyJia B pa3IMuHbIX cepax mpodeccrnoHaTbHON

NEATEIBHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS YU€OHOT0 MpeaMeTa « X UMHUs Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaAYMMBbIE 1T (OpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMEeTHBIE) oOLIeHayYHbIE MTOHSATHS,
OTpaXKaroUIUe IEJOCTHOCTh HAYYHOW KapTHUHBI MHpPAa U CHEUU(PUKY METOJIOB
MO3HAHMS, MCIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIUI, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HAOIIOJCHHE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIC JeliCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), oOecnednBaromue (QopMupoBaHue
(GyHKIIMOHATBHOM TPAMOTHOCTH M COIUATTEHON KOMIIETEHITUU 00YyJarOINXCS,;

CITOCOOHOCTh O0yJaroIuXCsl HCIIOIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTUKE.

MeranpenMeTHbie pe3yibTaThl OTPAXKAIOT OBJAJICHUE YHHBEPCATbHBIMU
y4EOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMHU
JIEUCTBUSIMHA.



OBjiageHue  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSIMMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh IpodIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LEeJU JEATCIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HUX
JOCTUKECHHUSA, COOTHOCUTH PE3YyJIbTAaThl JESATEIBHOCTH C IOCTABJICHHBIMU
LEIISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS AJ1s1 OOBICHEHUS OTIACIBHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccHU(pUKAIMKA BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIYy HW3y4yaeMbIMU
SIBIICHUSIMH;

CTPOUTH JIOTHYECKHE PpaACCYXXICHUS (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIFOUCHUS,

MPUMEHATh B TMPOIECCE TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUYECKHE  (3HAKOBBIE)  MOJIENH, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMUYECKUI 3HAK (CMMBOJI) 3JIEMEHTa, XUMHUIecKas (popMyia,
ypaBHEHHE XUMUUYECKOW PEaKIMu — MPH PEIICHUH YICOHBIX TTO3HABATEIBHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS s
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3Y4YaE€MbIX BEIIECTB U XUMHUYECKUX
pEaKIuu.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MOCTAaBJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJIETh HABBIKAMU CaMOCTOATEIBHOIO IUJIAHUPOBAHUS M TPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJI0M
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIUpOBaATH
0000mIeHnsT ¥  BBIBOABI OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUSI, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;



NpUOOpETaTh OMBIT YUYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESITEIbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB PELICHUs MPAaKTHYECKUX 3a/1ad, NPUMEHECHHWIO pPA3JINYHBIX
METOJIOB ITO3HAHHSI.

3) paGora ¢ uHpopmanuei:

OPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHHMKAX HHPOpMAIUK (HAy4YHO-
HOIYJIpHasl JIMTEpaTypa XUMUYECKOTO COJEP)KaHUS, CIPABOYHBIE IMOCOOMS,
pecypcsl HTepHEeTa), aHAIM3UpOBaTh HHPOPMALUIO Pa3IMUHBIX BUJOB U (HOpM
IOPEICTABICHNs,  KPUTHYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb MU
HEMPOTHUBOPEYNBOCTH;

(opMyIMPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IIPU MTOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS Y4YeOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

pruoOpeTaTh ONBIT UCIOJIB30BAaHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY MpPEICTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM S3bIK B KAauecTBE CpelicTBa Mpu padboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJb30BaTh M MPEeoO0pa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK1a€MOM TEMBI B XOJI€ AUAJIOra U/Uiu
JUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPEIJI0KEHHON 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yJbTaTOB MO3HABATEIBHON E€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MIpH
BBINIOJIHEHUM XMMHUYECKOTO HJKCIEPUMEHTAa, NPAKTUYECKONM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3yYaeMbIX BEILIECTB, peaN3alMi y4eOHOTO POEKTa U
(opMyIMpOBATh BHIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 0OCYKICHHSI U 00OMEHAa MHEHUSIMHU.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATENbHOCTb, OINpEAessis €€ LeJIH M 3aJadd, KOHTPOJIHUPOBAaTH M IO MeEpe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuTM JEWCTBUM IpHU
BBITIOJTHEHUH Y4E€OHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosiee



s deKkTuBHBIN coco0 UX pemieHus ¢ y4€TOM MOJTYYEHHs HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYWIECTBIIATh ~ CAMOKOHTPOJb CBOCH  JEATENPHOCTH Ha  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TNPEACTABICHUM O XHUMHYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUN
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JUIsl PEIICHUS MPAKTUYECKHUX
3a/1a4 ¥ SKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHUYECKUA DJIIEMEHT, aTOM, JJIEKTPOHHAs
0o00y0uKa aTromMa, MOJIEKyJda, BaJEHTHOCTh, JJIEKTPOOTPHUILIATEIILHOCTD,
XUMHUYECKas CBsI3b, CTPYKTYypHast popmyra (pa3BEpHyTas U COKpaI€HHas ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIEPOIHBIN CKeJeT, (PYHKIMOHAIbHAS
rpyIna, paaukKaja, H30MEpPHs, H30MEPbI, TOMOJIOTUYECKHI P, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPOA U A30TCOAEPIKAILNE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHeHUS
MacCchl  BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN  SI3BIK  XUMUH;
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE NMOHUMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOTHYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU U 0€30MMaCHOM UCIOIb30BAHUU BAXKHEHIITMX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TTOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHUS IIPU
ONMCAaHUU COCTABA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyaT OpraHMYEeCKMX BEIIECTB M YPABHEHUH XHUMHYECKUX PEaKIIHi,



M3TOTaBJIMBATh MOJICNIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MJUTIOCTPALIUM UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATh MPHUHAJIJICKHOCTh NU3YyUCHHBIX
OpPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHUIO K OINPEACTEHHOMY
KJIacCy/TpymIie COeNWHEHMH (yTIECBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHEHHUS), JaBaTb WM Ha3BaHUS IO
cucrematudeckord HoMeHkiatype (IUPAC), a Takxe IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUs OTJICJbHBIX OPTraHUYECKUX BEIIECTB (ITHICH, MPOIUJICH, alleTHIICH,
ATUJICHTIUKOJb, TIULEPUH, (heHo, popManbaerul, aleTaibaerul, MypaBbuHas
KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBas KHUCIIOTa, CTEapUHOBAas KHUCIIOTA,
III0K03a, (PyKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI NMPUMEHSITH MOJIOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemniectB A. M. BytiepoBa 1y OOBACHEHUS 3aBUCHUMOCTU
CBOMCTB BEIIIECTB OT UX COCTABa U CTPOCHMSI; 3aKOH COXPAHEHHS MaCChl BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHMH  XapaKTepuU3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, dTWJICH, MPOIUJIEH, alleTUJICH,
Oytranuen-1,3, metunOytaaueH-1,3, 6€H307, METAHOJ, YTAHOJI, STUIECHTJINKOIb,
TJIUIEepYH, (EHOJI, alleTalbIeTH ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TIIOK03a,
KpaxMall,  LEeJUII0J03a, aMHHOYKCYyCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yrojib), CHOCOOBI HUX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakIuy MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHMI BIAJCTh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOJ[aX HAy4YHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3yYCHUHU BEIIECTB
U XUMUYECKUX  sIBJeHUU  (HAOJIOJIEHWE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJIETUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIS1 TPUHSATHS
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;



chOpPMUPOBAHHOCTh ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TaKKe IpaBuia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMOJIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBpAILCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIydeHHE OJTWIEHa M U3YYEHUE €ro CBOMCTB, KAaueCTBEHHbIC pEaAKINU
OpraHUYeCKUX BEIIECTB, JCHATypalusi OEJIKOB MNpU HarpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKH O0€30IaCHOCTH IpHU
oOpalieH’ C BELIECTBAMH M J1a0OpPaTOpHBIM OOOpPYAOBaHUEM, NPENCTABIIATH
pe3yibTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QOpMYyJIUpPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
nH(popManMIo, TMOIy4aeMy0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrUX);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHYECKHU
11€JIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIEJIAX
COXpaHEHUsI CBOETO 3J0POBbS M OKpYXkKaroUleld MPUPOIHON Cpebl, OCO3HABATD
OMAacCHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JAECHCTBHUA HAa OPraHu3M
YEJIOBEKa,;

JUTs1 OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

VIS CIENbIX W CIa0OBUASAIIMX OOYydYaloIIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins 1)1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTrHbie pe3ynbpTaThl OcBOeHUs Kypca «OOmiass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATIBPHOW TPAMOTHOCTH, HEOOXOAMMOM HJisi PElIeHUS MPaKTHYECKUX



3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3I0POBBIO U
MPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAral0IINUe MOHATHS (XUMHUYECKHI 3J€MEHT, aTOM, U30ToIl, S-, p-, d-
ANIEKTPOHHBIE OpPOWUTAIM AaTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJAOPO/IHASA), KPUCTAIIINYECKAs
pelETKa, TUIBl XUMHUYECKUX PEAKILINI, pACTBOP, SJEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JAUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluu, XUMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOpHS
3JIEKTPOJIMTUYECKON Aucconnanuu, nepuognyecku 3akon 1. Y. Menneneena,
3aKOH COXPaHEHHUs MAaCChl BEIIECTB, 3AKOH COXPAaHEHHUS U MPEBPALLEHUS YJHEPTUU
IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DaKTOJOTUYECKHUE CBEJEHUS O CBOICTBAX,
cocTaBe, TMOJYyYEHMH W  O€30MacHOM  HCIOJb30BAHWU  BAKHEUILIUX
HEOPraHWYECKUX BEILECTB B OBITY U MPAKTUUYECKOM J1eATEIbHOCTH YEI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE OHITHUS MPU
ONMKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
coctaBieHusi GOpMya BEHIECTB W ypaBHEHUN XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHknarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKuciblid ra3, aMMuUax,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MIUThEBAS COJA, TUPUT U JPYTHE);

cOpPMUPOBAHHOCTh YMEHUN ONPEIENATh BAJEHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COCAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHasi, MOHHAs, METAJUIMYecKas, BOJOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUECKOW pEmETKH KOHKPETHOIO BellecTBa
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pPacTBOpaxX HEOPTraHUYECKUX COCAUHEHUI;

c(OpPMUPOBAHHOCTb YMEHHI YCTaHaBIIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPENEIEHHOMY Kiaccy/rpyrmnne
COeIMHEeHUH (ITPOCThIE BEIlIeCTBA — METAJLIIBI U HEMETAIJIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUI PaCKpbIBATh CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
O0OBSCHUTENBbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;



c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cucTeMbl
xumudeckux asnemeHToB JI. M. MeHneneeBa, UCMONb3ysl MOHATUA «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «IPHEPreTHUYECKUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX AIEMEHTOB U UX COEUHEHU I
10 nepuonaM M rpymnmam Ileprnoguyeckon CUCTEMBI XUMUYECKUAX dJIEMEHTOB /1.
H. Menneneena;

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C [TOMOIIbIO0 YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM (YHCTY U COCTaBY PEarupylolux BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, I3BMEHEHUIO CTEIICHEN OKUCIICHUS 2JIEMEHTOB, 0OPaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHS PEAKIUI Pa3IMYHbIX
TUTIOB, TIOJHBIE M COKpAalIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUUTHIBAS YCIOBHUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT JIO KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  TYTEM  HMOHBI, TMPHUCYTCTBYIOIIHE B  BOJHBIX  PACTBOpax
HEOPTraHNUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTbh OKHCJIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTaBJICHUS JJIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

chOPMHUPOBAHHOCT,  yMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PEaKIuu OT pa3InyHbIX (DAKTOPOB; XapakTep CMENICHUS
XUMHUUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3/ICUCTBUS (IPUHIIUIT
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO MOJTYUYEHUsI CEPHON KUCIOTHI, aMMHaKa, a
TaKkke COPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOoOJIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSITHS «MacCcoBasi JAOJIS BEUIECTBA B PacTBOPE», 00BEMHBIX OTHOIICHUI Ta30B
MIPU XUMHUYECKUX PEaKIUAX, MACCHI BEIIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MACCe WM 00bEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIIUU



BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiinu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTUH;

chOPMHPOBAHHOCT, ~ YMEHMH  COOJIIO/IaTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON MOCyZoi U JabopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO BBINOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3I0KEeHUEe MEPOKCHIA BOJIOPOia B IPUCYTCTBUM KaTaIU3aTopa,
ONpENEIECHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBIO YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3JIMYHBIX AKTOPOB HA CKOPOCTh XUMUYECKOUN PEaKIInH,
peaklMy HOHHOIO 0OMEHa, KaYeCTBEHHbIE peakUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 110
temaM «Metambel» U «HemeTtannsl») B COOTBETCTBUU C MpaBUIAMHU TEXHUKHU
O0ezonmacHOCTH Mpu  OOpalmieHMHM C  BellecTBaMU W J1a0OpaTOPHBIM
000pyI0OBaHUEM, MPEACTABISATh PE3YJbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX pPEakuuid U (POpMyIUpPOBATH
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUM KPUTUYECKH aHaJIU3UPOBATH XUMHUYECKYIO
nH(popMaUIo, TMOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaI, HTepHET U ApyTHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TIpaBWJIa  DKOJOTHUYECKH
11eJIECO00PAa3HOr0 MOBEACHUSI B OBITY U TPYAOBOM [EATENbHOCTH B IIEJIAX
COXPaHEHUsS CBOETrO 3J0POBbS M OKPYXKarOUIEH MPUPOIHOU Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUA HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMas cmbica Tmokazatenss [IJIK, mosicHaTh Ha mpuMepax CHoCOObI
YMEHBIIEHUS W NPENOTBpPALICHUS MX BPEIHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTst OOY4YarOIIMXCA C OTPAaHUYEHHBIMU BO3MOYXHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUSl BEILECTB U
XUMHUYECKUX SIBJICHUI;

JUIA CIENbIX W CIa0OBUAAIIMX OOYydYaloIIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUSUHYI0 cucTeMy 0003HaueHui JI. bpaiins asis 3anmucu XuMUYeCKuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

N HaumenoBanue KoanuecTBo 4acoB
0

pa3aesioB U TeM KoHnTpoJibHbIe
n/n Bcero

HporpaMmMbl padoThI

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM

[Ipenmer
OPraHUYeCKOu
xumud. Teopus

1.1 CTPOCHUS 3
OpraHUYECKUX
coenuHeHud A. M.
bytneposa

Hroro no pazneny 3

Paznea 2. Yraesogopoasnl

IIpenenbuble
2.1 YTJIEBOJOPOIBI — 2
ANKaHbI

Henpenensueie
YIJIEBOJOPOBL:

2.2 aJIKCHBI, 6
AJKaJUEHBI,
AJIKAHBI

IIpakTH4eckue
padoThbI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PeCYPChI



ApomMarunueckue

23 2
YTIEBOIOPOIbI
IIpuponusie
54 HUCTOYHUKHU 3 |
YTIE€BOIOPOIOB U
uX mepepadoTKa
Uroro no pazaeny 13

Paznen 3. Kuciopojacoaepskamnue oprannieckue coeJuHeHHst

3.1 Cnuptel. Genon 3
AJLIErnaml.

10 KapGonoBsie .
KHUCJIOTEL

CrnoxHuble 3(upbl

3.3 Yrnesoanl 3 1
Hroro no pazneny 13

Pasnen 4. A3oTcoaepikainne opraHnyeckue coeTMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHL. 3
benxu
Hroro no pazneny 3

Pa3pnen S. BoicokoMoOJIeKY ISIpHbIE COCAUHECHUS

51 IInacTmaccsr. 5
' Kayuyku. Bonokna



Uroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



11 KIIACC

N HauMmeHoBanue KoanuecTBo 4acoB
0

pa3/ieIoB U TeM KonTpoJibHbIe
n/n Bcero

InporpaMmal paﬁOTbI

Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH

CrpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH H
11 Ilepuonuueckas
) cucremMa
XUMHUYECKUX
anemenToB 1. U.

Menneneesa

Crpoenue BeniecTsa.
1.2 Mmuoroo6pasue 4
BEIIECTB

13 XUMHYECKHUE 6 |
peakuuu

Hroro no pazneny 13

Pasnen 2. Heopranuyeckasi xumust
2.1 Mertaisl

2.2 Hewmeraisl 9 1

IIpakTH4eckue

padoThI

DuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI



CBs3b

53 HEOPraHUYECKUX U
' OpPraHMYeCKUX

BELIECTB
Uroro no pazneny

Paszgea 3. Xumus 4 ;KU3HbL

3.1 XUMUS U )KA3HDb
Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosnvecTBO 4acoB JJIeKTPOHHbIE
1| Hara uudposbie
Tema ypoka KonTpoJibHbIe IIpakTHyeckue
/ Bcero U3y4YeHus o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypchl

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHUE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTUHEHUIN
A. M. bytieposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o

KJIacCU(UKaLUU

OpPraHMYECKUX BEILECTB.
Howmenknartypa 1
(cuctemaruueckas) u

TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH P



10

MertaH u 3TaH —
MPOCTEHINNE MPEACTAaBUTETH
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTUJIEH U IPOIUIEH —
IpOCTENIINE IPEACTaBUTENN
AJIKEHOB

[IpakTuueckas padora Ne 1.
«ITonmydenue sTuneHa u
W3y4YEHUE €ro CBOMCTB»

Ankanuensl. byraauen-1,3 u
MeTunoyTaauen-1,3.
[TonydyeHne CHHTETUYECKOTO
KaydyKa U pe3uHbI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSILI.
AneTuieH — MpocTenInn
IIPEICTaBUTEND AJTKUHOB



11

12

13

14

15

16

17

Brprunciienus o ypaBHEHHIO
XUMHUYECKON pEeaKuu

ApeHbl: 6€H3011 ¥ TOJIYOII.
TokcuuHOCTH apeHoOB

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICIKAINX K
pa3IMYHBIM KJlaccam

[IpupoHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHbIE HEPTSIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

[IpupoaHbIe HCTOYHUKU
yTIEBOIOPOAOB: MIPUPOIHBII
ra3 ¥ MonyTHbIE HEPTSIHbIE
ra3el, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbHas pabota mo
pazneny «YTJIeBoI0POIbI»

[IpenenbHble OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b



18

19

20

21

22

23

24

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPHUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruipl: GopmManbaerul
U alleTalbAeru. AETOH

OAHOOCHOBHBIE NpPEEIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHas U YKCyCHas

ITpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHOBas U OJICMHOBAsI
KHCJIOTHBI, KaK
MPEJICTAaBUTENN BBICIIIUX
KapOOHOBBIX KHUCIOT

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE
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31

Crnosxubie 3¢upbl Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KUCIOT. ['Maponn3 CIOKHBIX

3¢upoB

Kupsr: runponus,
IIPUMEHEHUE,
OuoJsiornyeckas poJib KHUPOB

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Baxneiimme npeacraBuTeNnu:
TIII0K03a, PPyKTO3a,
caxaposa

KanMaJ'I " OCIIF0JI03a KaK
MPUPOAHBIC TTOJIUMEPBI

KonTponbHas padora no
paszaeny
«Kucnopoaconepxaiue
OpPraHUYeCKUe COeTUHEHUSDY

AMUHEI: METHIAMWAH U
AHWJINH

AMIWHOKHCIIOTHI KaK
amoTepHbIe OpraHNYECcKre
COCIUHEHHS, UX
OHOJIOrHMYECKOE 3HAUCHHE.
Ilenrtuabl



benku kak npupoHbIe
32 BBICOKOMOJIEKYJISIPHbBIC
COETMHEHUS

OcHOBHBIE TIOHATHS XUMHU
33 BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34 N
coequneHni. [ImacTMmaccsr,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

34



11 KIIACC

Ne
n
/
n

Tema ypoka

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas KOH(pUTYypanus
aTOMOB

Ilepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
UX COEIMHEHUH 10 IpynIaM u
nepuoaaM. 3HaueHue
HEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX I3JICMCHTOB
.. MenneneeBa B pa3sBUTHH
HayKH

KoaunuyecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl



CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MbI
00pa3zoBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b

BanenTHOCTS.
DJIEKTPOOTPULIATETBLHOCTb.
Crenens okucieHus. BemniecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
VicTuHHBIC U KOJIJIOUTHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B pacCTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTMHEHUH.
I'eneTnueckas CBs3b
HEOPraHMYECKUX BEIIECTB,
pa3INYHbBIX KJIACCOB



Knaccugukarus Xxummuueckux
peakuyii B HEOPraHU4eCKON 1
OpraHUYECKON XMMUH. 3aKOH
COXpaHEHHUsI MACChI BEILECTB;
3aKOH COXPaHEHUs U IIPEBPALLCHUS
SHEPruu NpU XUMHYECKUX
peakuusax

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XUMAYECKOE
paBHOBECHE

[Tpaktuyeckas padora Ne 1.
«Bnmsiaue pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTh XUMUYECKOU
peakuumn»

DNEeKTPOTUTHIECKAS
nucconuanms. Iloasrue o
BOZIOpOAHOM ToKka3zaTene (pH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponus opranndeckux
¥ HEOPTaHUYECKUX BEIECTB

OKHUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHH.
[TonsiTre 06 AMEeKTpoONIH3E
pacIiiaBoB ¥ pacTBOPOB COJEit



KonTponbras pabota mo pazueny
«TeopeTrueckre OCHOBBI XUMHID

MeTtaminl, uX IOJIOKEHHE B
Ilepuonnueckon cucreme
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenzeneeBa 1 0COOCHHOCTH
cTtpoeHust atToMoB. O01IHIe
(bu3HYEeCKre CBONCTBAa METAJLIIOB

CIutaBbl METAIOB.
DIEKTPOXUMUYECKUN PSTT
HaIpSHKEHUN METaJIOB

XHUMHYECKUE CBOMCTBA
BaXHEHMILINX METaJIOB (HaTpHil,
KaJIni, KaJbI[UM, MarHui,
AIIOMUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COeIUHEHUN

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COeTMHEHUH

[Tpaktuyeckas padora Ne 2.
"Penienne SKCIIepUMEHTAIBHBIX
3a7a4 o TeMe « MeTaiuis»"



Hemertamisl, HX MOJIOJKEHUE B
[lepuoauueckoit cucteme
XUMHUYECKHX dj1eMeHToB 1. 1.
Menzeneesa u 0COOCHHOCTH
CTPOCHHUS aTOMOB

®du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCIIOpoJ1a, cephl, hocdopa u
yriiepojia)

XHUMHUYECKHEe CBOMCTBA T'aJIOICHOB,
CCPBI U UX COCJIMHEHU

XUMHYECKUE CBOWCTBA a30Ta,
docdopa u ux coeAMHEHUN

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpEMHUA U UX COGI[I/IHCHI/If/'I

[IprMeHeHne BaKHEHUIINX
HEMETAJIOB U UX COCTMHEHU I

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 1o Teme «HemeTanmboy.
Boruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKINN U
TEPMOXHUMHUYECKHE PACUETHI



[TpakTuueckas padota Ne 3.
«PemeHune 3KcriepuMeHTaIbHbIX
3agad4 mo teMme "HemeTtamas"»

KonrtponbHas padora mo remam
«Metamey n «HemeTamisn)

Heopranunueckue u opranuueckue
kucinoTsl. Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYEeCKUE COCANHCHUS.
I'eneTnueckas cBs3b
HEOPraHWYEeCKUX U OPraHUYECKUX
BEIIECTB

Ponp xumuu B o0ecieueHUN
HKOJIOTUYECKOM, IHEPTeTHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[IpencraBienust 06 0OmUX
HAYYHBIX TIPUHITHITAX
MPOMBIIIJICHHOTO TTOTyYeHUs
BaXHEHIIINX BEIIECTB

YenoBek B MHPEC BCUICCTB U
MaTcpHraJioB



Xumusa u 310pPOBEE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 xknacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 00111ecTBo
«3narensctBo «IIpocBemenue»
Xumus, 10 knace/ Pygsutuc I'.E., ®enpaman @.I'., AKinoHepHOE 00IeCTBO

"UznarensctBo IIpocBemenue"

METOAUYECKHUE MATEPHUAJIBI IJ1 YUUTEJISA
I'apa H. H. Xumus: ypoku B 10 kacce: mocobue A yUuTens

["apa H. H. Xumus: ypoku B 11 kacce: mocobue ajis yaurtens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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