MyHuIHIaaIpHOE OF0PKETHOE 00111e00pa30BaTeIbHOE YIPEKICHHE
OpnoBckas cpeqHsist 001ieoopa3zoBaTenbHas MIKOIa
Tarapckoro MyHUIMIIATBHOTO OKpyra HoBocubupckoii obmactu
632148, HoBocubupckast obnacts, Tatapckuii paiion, ¢.OpioBka, yi. Mononéxhas, 10
Ten.8 (383 64) 55 119 s_orlov.tat@edu54.ru

[MTPUHATO YTBEP)K_);[EHO
fp~ Opiosckoit COIL

Huperic

Ha 1€1aroru4dcCKoOM COBECTC

IIporokoa Ne 1 or 17.08.2026 r. H.B. Camonnuenko

x 2
a

5 AOKYMeHTOB

~ MBOY

yHPexy
woro oKp

PABOYAS [IPOTPAMMA
(ID 12012262)

y4eOHoro npeamera «Xumus. bazoBblii ypoBeHb)

st ooyuatomuxcst 10 — 11 xmaccos

2026-2027


mailto:s_orlov.tat@edu54.ru

HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuu npenogaBanusi y4eOHOTO
npeaMera «XuMush» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit ®denepanuu,
peanu3yIoluX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI, U OCHOBHBIX MOJOKEHHUM
«Ctpareruu pa3utusa BocnuTanus B Poccuiickoii @enepannu Ha nepuoa a0 2025
rona» (Pacnopsbxenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJIEH,
COJIEpKaHUsl, pPE3yJabTaTOB OOydYeHUS W TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX IEHHOCTEH, MPHUCYIIMX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YEJI0BEKa, a TAK)KE SKOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3710POBBIO
U MpUPOJHOIN cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydarolIMXcsl Ha
YPOBHE CPEIHEr0 O0IIET0 00pa30BaHUs CPEACTBAMU YIECOHOTO PEIMETa « X UMHSI,
COJIEp>)KAaHUE M TOCTPOCHHE KOTOPOrO OIPEAENIEHbl B MPOrpaMME IO XHUMHH C
y4€ToM crnenu@uKd HayKd XUMHH, €€ 3HAYeHHS B IO3HAHWM NPUPOJABI U B
MaTepHaIbHON *KU3HU OOILECTBA, a TaAKXKe C YYETOM OOIIMX 1Eeleil U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEJHEero oOIIero
oOpa3oBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyi pojib B
COBPEMEHHOW IMBUIIM3ALIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKPYXKAlOIIeM MHUpE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHS B3aUMOCBSA3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYPbl, HEOOXOJIUMBIM YCIIOBUEM YCIIEIIHOTO
Tpylla W KM3HU KaXJI0ro uwieHa oOmectBa. CoBpeMeHHas XUMHSA Kak Hayka
CO3UJAaTENbHAs], KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUICHUE
r100anbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSl YEIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBON, FKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpa3oBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu ~ npemMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHWK 10 HEOPTraHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUUN U3 OONICH XUMUH) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JaHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYEHUH
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4veckass XuUMHs» cPopMHpoBaHa B IpOrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TIONXOJa K W3YYeHHI0 Yy4eOHOro Marepuania © OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHM BEIIECTBA
paccMaTpUBAaKOTCA Ha YPOBHE KIACCUYECKOM TEOPHUU CTPOEHHUSI OPTAHUYECKUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MIPEICTaBIICHUI O CTpOeHUH BenecTB. CBeieHus 00 M3y4aeMbIX B KypCe BEIIeCTBaxX
JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOKHBIX OHMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4ecKkOor  XUMHMM  [IOJIy4arOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs NMEpPBOHAYATILHbIE
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logx HOBBIM yrioM 3peHHsi B TMpeaMeTe «XUMHsS» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOpPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHHUS O BElIeCTBaX W
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» OO0yYaronuMcsl TMPEJOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMS JONOJIHETCA B Kypcax 10 u 11 kmaccoB anemeHnTamu
COJIEp)KaHMS, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MNPUKIAJHON XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMMAHHMIO B3aMMOCBSI3M XUMHHU C JPYTUMU HayKaMu,
pPacKphIBaIOT €€ PoJib B O3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU
Y IPAKTHYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTHUYIECKU OCMBICITBATH MHPOPMAIIHIO U IPUMEHSATH €€ 11 TIOTIOTHEHUS 3HAHUH,
pELIECHUS] UHTEJUIEKTYalIbHBIX U AKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKHUX 3a/1a4. B
LEJIOM COJIEp’)KaHue Y4eOHOro mnpeamera «XuMHUsS» AAaHHOTO YPOBHS H3Y4YEHUs
OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UICH, TaKWX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOIHBIX SBICHUMN IIyTEM SKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMU M TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELIEHUHU 3KOJOTHMYECKUX Ipobiem, a
TaK)Ke Mpo0JIeM cOepexKEHUsI IHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaT€PHUAJIOB.

B nmmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcss MPUHATHIE MPOTPAMMOM IO XHUMHUU TMOJXOJbl K OIpPEACIICHUIO
COJEp)KaHUSI M TOCTPOEHUS TMpeAMeTa MPEeAyCMAaTpUBAIOT (OpMUPOBAHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUHN, MMEIOMUX 0a30BO€ 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICATEILHOCTU: peIIeHUus Tpo0ieM, IMOUCKa, aHaiu3a W 00paboTKu
uHpopMaIuU, HEOOXOAMMBIX [IJIi TPUOOPETEHHS OMNbITa MPAKTUYECKOU U
UCCJIEI0BATENbCKON JIEATENIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CpeHEro o011ero 00pa3zoBaHusl, IPU ONMPEACICHUN
COZIEpKATEIbHOW XapaKTepUCTUKUA LEeJed H3YyYEeHHUs IpeAMETa HaIpaBICHHEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATEeNIbHOCTH YEeJIOBEKa U KAaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IIpEAMETA SBJISIETCS BIIOJHE ONIPABIaHHbBIM.



CoryacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISIMHU W3YUYEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHue CcHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JIeKAT KITIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYUIHOCTH JOCTYITHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
pPa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHUN
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUECKUX SIBJICHUHN, MMEIOUIUX
MECTO B IPUPO/IC, B MIPAKTUYECKON W TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM MpPaBUII
0€30macHOro o0paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYeHUs
npeaMeTa B IporpaMMe 0 XMMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C
HOBBIMHM MPUOPUTETAMHU B CUCTEME cpeAHero oodimiero oOpa3zoBanus. CeroaHs B
MPETNoIaBaHUK XUMUHU B OOJIbIIIEH CTENIEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha IMOJATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTeNbHON OpraHu3aliy, BIAJCIOIIET0 HE HabopoM
3HaHWW, a (QYHKIMOHAIHLHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU W yMEHUSIMU
AKTHUBHOTO MOJYyYEeHUS 3HAHUW U MPUMEHEHHUS UX B PEATbHOMN KU3HU JJISI PEIICHUS
MPAaKTUYECKUX 33/1a4.

B cBs13u ¢ 3TUM Npu U3yUECHUH MTpeaMeTa « XUMUs JOMUHUPYIOIIEe 3HAUCHHE
IPUOOPETAIOT TaKKUE LETU U 3a7a4d, KaK:

ajanTtamnus 00y4aromuxcsi K YCIOBHSIM JIMHAMHYHO PA3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), MMEIOINX YHUBEPCAIbHOE 3HAYEHUE JId pPa3JUYHbIX BHUJIOB
NEeSATENBHOCTH: PElIeHHs MpolieM, MorcKa, aHaiau3a U 00paboTKu MHGPOpMALIHH,
HEO0OXOIUMBIX JIJIsl IPUOOPETEHUS OTbITA IESITEIILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XHWMHH, a TaKXKe JJIl OLICHKH C MO3UILHA SKOJIOTMYEeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MMPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUH XMMHUYIECKOTO COJICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JTFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUH W TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MTPUPOJIOIIOIB30BaHNS, TIOIOJIHCHUS SHEPTETUICCKIX PECYPCOB H
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydebHOM 1aHe cpemHero oOImero oOpa3oBaHUS Y4YeOHBIH IpeaMeT
«XuMHUs», U3ydaeMblii Ha 0a30BOM YypOBHE, SBIICTCS O00S3aTEIbHBIM YUCOHBIM
PEIMETOM.

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
cpeaHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE MOJ0KeHUS. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAKOMJICHHUE C 00pa3laMy OPraHUYECKUX BEUIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOMIO/IEHWE W OIUCaHUe
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun 3aMEUIEHUsT U TOpPEHHs), HAXOXKIACHUE B NPUPOJIEC, IOIYUYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIApaTallid, OKHUCIEHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. ALIETUIICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPHUHAMICKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[IpomayKTs
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KamMeHHbIN
yTOJb U NPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Kojuiekuuu «HedTey
U «YTOIb», MOJEIUPOBAHUE MOJEKYJ YIIEBOAOPOAOB U TAJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE MPAKTHUYECKOW PAOOThI: OJyYEHHE ITUIIEHA U U3YUYEHHE €T0 CBOWCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WM MPOAYKTA PEAKLIHH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucnopoaconepxamme opranudyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
bu3nyeckne M XUMHYECKHE CBOWMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJlaMH,
rajJoreHOBOJIOPOJIaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBsI3M Mexay
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaToOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [[puMeHeHrne rmmuepruHa u STUIIEHTJIMKOJS.

deHoy: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue dpenona.

Anpnerunpl U kemouwvl. DOpMaANBIErHJ, ALETAIBICTHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIUH ), IOJyUYEeHHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast
KHCIIOTBI: CTPOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOUIME IS
KJ1acca KHCIOT, peakius dTepuduKaimn), morydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KMCIOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [maponus
cloXxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccupUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapuabl). ['oko3a — npocTelimmii MOHOCaxapHa: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMO/ICICTBUE C TUIPOKCUIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBienue,
Opo’KeHHE TITI0KO03bI), HAX0XKJICHHUE B MPUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POJIb.
dortocunTe3. PpyKTO3a KaK NU30MEP TIIFOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmania u
HEeUI0NI03bl.  PU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (TUAPOIIH3,
KAueCTBEHHAsI PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpoBe/ieHNe, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcumom wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKucIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3zaumopeicTBHE Kpaxmalia € HOJOM),
MPOBE/ICHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

PacuétHrle 3amaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoziepxKale OpraHnueckKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTumsl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAallHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
HAOJIIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OSIKOB MpU
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanys MeXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH OPraHMYECKON XWMHH B
10 kmacce OCYILIECTBISETCA YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01m1e ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SIBJICHUE, HAYYHBIN (DAKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIN3, CHHTE3, Kiaccu(UKaIms, MepruOIUIHOCTh, HAOIIOICHNUE,
U3MEepeHHe, SKCIIEPUMEHT, MOJISITUPOBAHHE.

®duszuka: wmatepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HPHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3NIECCKUE BETUIHHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BelIiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBIE, TOIUINBO,
PECYpCBHIL.

TexHoNOTHS: THINEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX I CHHTETHUECKHIX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHus] 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. IJIEKTPOHHASI KOH(UTYypaIlHsI ATOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xuMmuuecknx anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuojaam.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSApPHOTO HM  HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.



[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1051 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuyeckass — peakinus.  Knaccudukanuss  XMMHUYECKHUX — peakiuidl B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIMUSIOIIME HA COCTOSHHUE
XuMudeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponauTnyeckas aucconuanusa. CHibHBIE U c1a0bie JIeKTPoInuTh. Cpera
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucremMa xuMudeckux snemeHTon [I. .
MenpeneeBay, U3yuyeHHE MOJENIECH KPUCTALIUYECKUX DEMIETOK, HAOIIOJCHUE U
OTNKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE NMEPOKCUIA
BOJIOPOJA B IPUCYTCTBUM KATAIM3ATOPA, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCAILHOT'O MHIUKATOPA, PEAKIIMi HOHHOTO 0OMeHa), MPOBEICHUE
MpaKTUUEeCKON paboThl « BiusiHue pa3nuuHbix (PAaKTOPOB HA CKOPOCTh XUMUYECKOM
pEeaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAas JOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpuMepe
KHCJIOpO/a, cephl, hocdhopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannsl. [lonoxenne meramnoB B [lepuonnueckon cucreMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtasuioB. O6mue (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METAJIIOB.



XUMUYECKHE CBOWMCTBA BaKHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, aJlOMAHMM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSl BEIIECTB M UX MPEBPALCHUM:
U3y4YCHUE KOJUICKINH «MeTamibl M CIUIaBbl», 00pa3I0OB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAJLHBIX 3a/a4, HaOJIOJIEHHEe M OIHMCAaHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJPOKCHUJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemiecTBa WM OOBEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 00€Cri€YEHUU 3KOJIOTUYECKOM, SHEPreTUYECKON U MUILEeBOM
0€30MacHOCTH, Pa3BUTHH MEAUIHHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIIEHHOTO
IIOJIy4YE€HUs] BaKHEUIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB M MAaTEPUANIOB: BAXKHEUIIME CTPOUTEIIbHBIE
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XUMUU B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOmed o
HEOPraHW4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIIETCA Ye€pe3 UCIOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUHBIX TMOHSITHUH, TaK W TIOHATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIHNOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBa, (PU3MYECKHE BEJIMYMHBI U €IMHULIBI UX
M3MEpPEHUS, CKOPOCTh.



buosorusi:  kieTka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
PECYPCHI.

TexHOoNOTHs: XUMHYECKasi MPOMBINIICHHOCTh, METAJLTyPTHs, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIHCKOXO3SIMCTBEHHOE TPOU3BOJICTBO, THIIECBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIICHHOCTh,  TPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MPUCYIIMMHU LETOCTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUUMUCI CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU I€SITEILHOCTH MPU CO3/IaHUN YUEOHBIX
IPOEKTOB, PEIICHNHU YUEOHBIX 1 MO3HABATENIbHBIX 3a7a4, BHIITOJIHEHUU XUMUYECKIX
DKCIIEPUMEHTOB;

CHOCOOHOCTM IOHUMaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU A TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOIO, YTO JOCTH)KEHMS HAayKH €CThb pe3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa ¥ M03HABATEIIBHBIX MOTUBOB B IIOJIyYEHHUH U ITOCIIEAYIOIIEM aHAIN3E
UH(pOPMAIIH O NEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHNS;

CHOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJACHUE MU IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 300poBOro u 0Oe3omacHoro oOpas3a JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOIO/IeHUsT TIpaBui 0€30MacHOro OOpaleHusi C BElleCTBaMU B OBITY,
NIOBCEHEBHOM KU3HU U B TPYJAOBOU JIE€ATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI HHJIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOH, TBOPYECKOM W JPYruX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUWM IPAKTUYECKHUX 3aaad
COLIMAIbHON HAIpPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOJSIM TpyJa U pe3yiabTaTaM TPYJOBOM NesSTEeIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HAHMS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHKEHUN XUMHUH JJIS
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

AKTUBHOTO HENPHUATHUS JIEUCTBUN, NPUHOCSAIIUX BpPEA  OKpYKalolleH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OMbITA NEeATEIbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
IPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSATH HUACOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
GbOpMHpPOBAaHUU PALMOHATBLHOTO HAYYHOT'O MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHus 00 OKpYyXKalolleM MHUpE Kak O €IMHCTBE MPUPOJAbI U YENOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOSXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOU
LUMBUJIM3ALMH: B €€ TYMaHUCTUYECKON HAIIPaBIE€HHOCTH U Ba)KHOM POJIN B CO3/IaHUN
HOBOM 0a3bl MaTepUaAbHOM KYyJNbTYphl, PEIICHUH TIOOATBHBIX MPOoOJIeM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOECIEYEHUH YCIIOBUN
YCHEUIHOTO TPY/a U SKOJIOTUYECKH KOM(POPTHOMN JKU3HH KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUS CYIIHOCTA METOJIOB
MO3HAHHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIEro MUpa U



IPOUCXOSIIMX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IICJIBIO MTOTYUYEHHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Ipo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYyYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS y4eOHOTO TMpenMera «XuMUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIFOYAIOT:

3HaUYMMble A9 (OPMHUpOBaHUS ~ MHUPOBO33PEHUA  O0YyYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHbIe TOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HAYYHBIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHne, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJIsITUBHBIC), obecrieurBaroIINe dbopmupoBanue (yHKITMOHATBHOMN
IPaMOTHOCTH M COIMAJILHON KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTB oOy4aromuxcs WCITOJIh30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH MOo3HABATEJIbHBIMH
NeCTBUSIMU:

1) 0a30BbIe JJOrHYecKHUe AeCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENICIISATh LEIN JCITEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCII0JIb30BaTh TMPH OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJEIIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUUYECKON PEaKIIuu
— TIpU PEIICHUH YYEOHBIX MO3HABATEIHHBIX M MPAKTHUYECKUX 3aja4, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIEC MPEJCTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpPMYJIHpPOBAaHHBIE BOIMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JATh 32 XOJ0M
polecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATeIbHOCTH, MPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpManKK, HEOOXOAMMOW Jisi BBIMOJTHEHUS YYCOHBIX 3a/a4d
OIPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKH, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

WCITIOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH PAbOTE C XUMUIECKOM
uH(poOpMaIei: MPUMEHATh MEXIpeaMeTHbIe ((U3MYeCKue W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITIOJTHCHHUSI TIPE/IJIOKEHHOH 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOro npoekra u (popMyIupoBaTh BBHIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
JeSITeNbHOCTh, OMpefieNsas e€ IeNd W 3a7add, KOHTPOJIUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUW TPUPOIBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOJUMOM JIJIsl PEUICHUs MPAKTUYECKUX 3a]1a4 U SKOJIOTMYECKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBbIO M MPUPOJIHOM CPEelIE;

BJIAJICHUE  CHCTEMOW  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKas
CBSI3b, CTPYKTypHasi ¢opmysa (pa3BEpHYTass M COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINA, PaTuKall,
M30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIE€BOAOPOIbL, KUCIOPO U
a30TCOJIep)Kalllue€ COEIUHEHHUs, MOHOMEp, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH W CUCTEMHOCTH XHMHUYECKHUX
ABJICHUM, (DAKTOIOTUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUU H
0€30MaCHOM HCIOJb30BAHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKA;

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IMPHU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JJISI
COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX PEaAKIUH,
U3TOTABJIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHWW YCTAaHABIWBATH MPUHAIJIC)KHOCTh HM3yUECHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHu (yrJIeBOJOPOJAbI, KHCJIOPOA U a30TCOJIEpPKaIue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematnieckoii HomeHkiatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTHJICH,
ATWJICHTJINKOJb, THIEPUH, (EeHON, (HOopManbAeTH, aleTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, [eJUTI0II03a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa At 00bsCHEHUsI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, PU3HUSCKHEC
U XUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHWYeCKUX BEIIECTB (MEeTaH, 3TaH, STUJICH, ITPOIIIICH, alleTHIICH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, PEHOI,
arieTaIbJICTH, MypaBbUHAS M YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxmaJl, IMeJlTi0i103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbsi (HEDThb, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOYKTOB IEPEPadOTKH;

c(hOpPMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKIINH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3yYCHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHre, U3MEpPEeHUe, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATUAS pEIIeHUN B
KOHKPETHBIX KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BelIeCTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOl ¥ J1TabopaTOpHBIM O00OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSIMH MO BBIIIOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHUH IUTAHUPOBATH W BBHINIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, MTOJTyUEHUE
ATWJICHA U U3yUYE€HHE €r0 CBONCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB IPU HArPEBAHWHY, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUU
C TMpaBWJIaM{d TEXHHUKU OE30MMAaCHOCTH TpU OOpaIlieHuH ¢ BEIeCTBAMU |
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX pPEAKIUd U
(dbopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMHUYECKYIO
uH(OpMAITHIO, TIOJy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  TpaBWJIa  JKOJIOTHYCCKH
1eJeco00pa3HOro TMOBENEHU B OBITY M TPYAOBOM JNEATENBHOCTH B IIEJISIX
COXpaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbici Tokaszarens [IJIK, moscHsITh Ha mpuMepax CrIocoObI
YMEHBIICHUS WU MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS Ha OpPraHUu3M
YEJI0BEKA;

JUIs. O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins ms 3anmucu XMMUYECKHX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBL,
B (GOPMUPOBAHUMU MBIIUICHUS MU KYJIbTYypbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pElIeHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOJTHOM Cpelie;

BJIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArAIONIUE MOHATHSA (XMMHUYECKUI 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJNTHYECKas, BOJOPOAHAS ), KPUCTAIIMYECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKIUM, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPABHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTHYECKON Juccolmannu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMacCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKOM EITEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHH BBISBJISATH XapaKTepHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIONB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACTBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIEKUCIBIM ra3, aMMHaK, TamiéHas
U3BECTh, HETAlIEHAs] U3BECTh, TUTHEBAS CO/IA, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsS, METAJJINYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSIX, TUI
KPUCTANIMYECKONM PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAsA, METAJTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyIe
COCIMHEHUH (MPOCThIE BEIMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH );

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa /1.
N. MenpeneeBa U I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xuMHudeckux saemeHtoB JI. M. MeHnaeneeBa, UCHoOab3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», O0BSICHITH 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB M MX COEJUHEHUM MO MepuojiaM U
rpynnam llepuognueckon cucrteMbl xumuieckux 3semeHToB 1. 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPkAaTh CYIIECTBOBAHHWE T€HETHUYECKOM CBS3UM MEXKJIY HEOPTraHUYECKUMHU
BEILIECTBAMU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3NIUYHBIM TMPU3HAKAM (YUCIY M COCTABY pPEArupYIOMIMX BELIECTB, TEILIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTENEHEeW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YpPaBHEHUS PEAKIUN pPa3IuyHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS! PEAKIIU MOHHOTO OOMEHA, YUUThIBaAs
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pAa3jMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABATh
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTb  OKHCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMu OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [lartense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOIb30BAHHEM
MOHATHS «MACCOBAs JI0JIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHUH ra30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOLIUMX B peakluu
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
NOCyJIol M J1abopaTOpHBIM O0OPYJIOBaHHWEM, a TaKXKe MpaBuia OOpalleHUus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOIHATh XUMHUYECKUM
DKCIIEPUMEHT (Pa3/I0KEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalU3aTOpa,
ONPENEJICHNE CpEeabl pPAacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAJIBLHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu,
peakluyd MOHHOro OOMEHa, KayeCTBEHHbIE pEeaKIMU Ha cyibQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3334 IO
temam «Metaimb»y u «HeMeramnb»y) B COOTBETCTBUM C MPAaBWIAMU TEXHUKU
0€30MacHOCTH TPHU OOpaIllEeHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYOBAaHUEM,
NPEACTaBIATh PE3yJNbTaTbl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIUi U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHhOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, MHTepHeT u ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUH  COOJIOJaTh  TpaBWIa  DKOJIOTHYECKU
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYJOBOM JEATENbHOCTH B HEISIX
COXpaHEHHUsI CBOETO 3JI0POBbSl M OKPYJKAIOIIEW INPUPOTHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbicnt mokazarenss IIJIK, moscHAT, Ha mpuMmepax cHoocoObl yMEHBUIEHUS U
NPEIOTBPALICHUS UX BPEHOTO BO3JEHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsL 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax II03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIALNIMX OOYyYalOlUMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins s 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJunyecTBo 4yacoB
HaumeHoBaHuMe pa3iesioB U TeM

Ne n/m Konrtpoabubie
MPOrpaMMbl Bceero
padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHHU
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. byrneposa
Hroro no paszneny 3
Pa3znea 2. YriaeBoaopoanbl
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — AJTKAHBI 2
59 HenpenenbHble yrieBoJopO/Ibl: aJIKEHBI, 6
' aJIKaJINCHBI, aJTKUHBI
2.3 ApoMaTtudecKkue yrieBoa0poIbl 2
54 [IpupoaHbIe HCTOYHUKH YIJIEBOJAOPOIOB U 3 1
' ux nepepaboTka
Hroro no pasneny 13

Pasnen 3. Kuciiopoacoaep:xanue oprannieckue coeAuHeHUs
3.1 Crupter. denon 3

Anpaerunpl. KapOOHOBBIE KUCIIOTHI.
CrnoxHble 3¢upbl

3.3 VYrneBoasl 3 2

3.2 7

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaiine opraHudecKue coeTMHeHUus

4.1 AMUHBI. AMUHOKHCIOTBL. benku
Uroro no pazaeny

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIHHEHUS

5.1 [Tmactmaccer. Kayuyku. Bonokna
Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

13

34



11 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NPOrpamMMbl

Paznen 1. Teopernueckne 0CHOBbI XUMUM

Ctpoenue atomoB. [lepuoanyeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XMMUYECKUX
aneMmenToB . 1. Menneneera

19 Crtpoenue BemiectBa. MHOTOOOpasue
' BEIIIECTB

1.3 XUMHUYECKUE PEAKIIUU
Hroro no pazneny

Paznen 2. Heoprannuyeckasi xummusi
2.1 Mertayuiel
2.2 Hemeramsr

2 3 CBH3B HeopraHI/IquKI/IX nu OpFaHquCKHX
' BEIIIECTB

Uroro no pazaeny

Pa3zgea 3. XuMus 1 ;Ku3HbL

3.1 XuMHs U )KU3HD

Uroro no pazpeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaudecTBO 4acoB

Bcero

13

17

34

KonTpoabhbie
padoThbI

IIpakTuyeckue
padoThl

DJIEeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTeJibHbIE
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

[Ipenmer oprann4eckoi XuMuH, eé
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE

Teopust CTpoeHUs OPraHUnYECKUX
2 coequHenuit A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o knaccuukanuu
opraHuyeckux Beiiects. HomeHnkinatypa
(cucremaruyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHUU P

Mertan u 3TaH — OpocTeme
NPEICTABUTENN aJIKAHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
DTWIEH ¥ TPONWIEH — MPOCTEUIIINE
MIPEICTaBUTENN aTKEHOB
[IpakTuueckas padbora Ne 1. «Ilomyuenue
STHJIEHA U U3yYEHUE €r0 CBONCTBY
Ankanuensl. byraauen-1,3 u

9 MeTunoytanuen-1,3. [lonyuenue
CHUHTETUYECKOTO KayuyKa U pE3HHBI

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThbI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHHUs

DJIEeKTPOHHbIE
undgposBbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

AJKHMHBI: cOCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH P,
AnernieH — npocTeimuni
IIPEICTABUTEID AJIKMHOB

Brrunciaenus no YpaBHCHUIO XUMHYECKOH
pCaKuu

Apenbl: 6eH301 1 ToryoJl. TOKCHYHOCTh
apeHoB

I'eneTnueckas cBs3b YriieBoaopoaos,
NpHUHAJICKAIIUX K pa3JIMYHbIM KjlacCaM

[IpuponHbIE HCTOYHUKH YIIIEBOAOPOJOB:
MPUPOJIHBII ra3 U MOMyTHbIE He(TIHbIC
rasbl, He()Th ¥ IPOAYKTHI €€ nepepaboTKH

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMYyTHHIE HEPTSIHBIE
ra3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KontposnbHas paboTa mo pazaerny
«YTIIeBOAOPOABD)

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METAaHOJI U 3TAaHOJI. BOI[OpOIIHaH CBA3b
MHoroaTroMHbIe COUPTHI: ITUIICHTIIHKOIb
U TIULEPUH

@DeHOII: CTPOCHUE MOJIEKYJIBL,
(u3nyeckrue U XUMHUYECKUE CBOMCTBA,
IIpUMEHEHNE

Anpaeruapl: GopMaIbaACTHI U
areTagbJaeTHI. AIETOH
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22
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24
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26

27

28

29

30

31

O/HOOCHOBHBIE IIPE/IeNIbHbIE KApOOHOBBIE
KHMCJIOTBI: MypaBbUHAas U YKCYCHast

[IpakTuueckas padora Ne 2. «CpoiicTBa
pacTBOpa yKCYCHOM KHUCIIOTBD)

CTCapI/IHOBaFI M OJICMHOBAas KHUCJIOTHI, KaK
OpeaACTAaBUTCIIN BBICIIUX Kap60HOBBIX
KHCJIOT

MBplj1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOIOLIEE NCUCTBUE

CrnoxHble 3(hUpPBI KaK POU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MIPOITH3 CII0KHBIX
3¢upoB

Kupsl: THIPOIN3, MPUMEHEHHE,
OroJIOTHYECKasi POJIb )KHPOB

VYTrneBosl: cocTaB, Kiaccu(uKarus.
Baxxueiiue npeacTaBuTeNN: TIII0K03a,
¢bpykTo3a, caxaposa

Kpaxman u nemirono3a Kak mpupoHbie
MOJINMEPHI

KontpoinbHas paboTa mo pasaeny
«Kucnopoacoaepxaimue opraHuuecKue
coenuHeHMs»/ Beepoccuiickas
MpoBepoyHas paborta

OO6mas xapakTepucTuKa
A30TCOJIEPKAIINX OPTaHUYECKHIX
coenuHeHMH / Beepoccuiickas
MpoBepoyHas pabora

AMWHBI: METUJIAMUH 1 aHWJINH



AMUHOKHUCIIOTHI Kak aM(OTEpHbIE
OpraHUYEeCKUE COCAMHEHUS, NX

32 ounonorunyeckoe 3Hauenue. [lenTunel.

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

OCHOBHBIE TTOHSTHS XUMHH

33
BBICOKOMOJIEKYJIIPHBIX CO€IUHEHUN
OcCHOBHBIE METOBI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

34



11 KITACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTpoabhbie
Bcero
padoThbI

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHasi KOHPUTYypalys aTOMOB

Ilepuonnueckuit 3akoH u [lepuoanueckas
CcUCTEMa XMMHUYECKUX di1eMeHToB []. 1.
Meneneesa, ux CBsi3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COCIUHEHUI
10 IpynnaM U nepuojam. 3HaueHue
MEPUOINYECKOr0 3aKOHA U CUCTEMBI
xumudeckux ayementoB .. Meneneesa
B Pa3BUTHUU HAYKHU

Crpoenue BeliecTBa. XMMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MBbI 00Pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BomopoiHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.

Crenenb okucicHus. BemiectBa

MOJICKYJISIPHOI'O U HEMOJICKYJIAPHOI'O

CTPOCHHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

VcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI. 1
MaccoBasi 107151 BEIIECTBa B pacTBOPE

IIpakTnueckune
padoThI

JlaTa
H3ydeHusl

DJIEeKTPOHHbIE
uudpossie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

14

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAUHEHHUN.
I'eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanus XuMHUECKUX peakluil B
HEOPraHWYECKOM M OPraHUYECKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TIPU
XUMUYECKUX PEAKIHUAX

Ckopoctb peakuuu. OOpaTumMble peakium.
XHUMHUUYECKOE PAaBHOBECHE

[TpakTrueckas padora Ne 1. «Bnusiaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

DIIEKTPONUTHIECKAST AUCCOIIHALIHSL.
[Toustre o BogopoHOM mokasarese (PH)
pacTBopa. Peakiiiu HOHHOTO OOMeHa.
I'uposin3 opraHuYecKux u
HEOPraHWYIECKHUX BEIIECTB

OKHCIUTENTEHO-BOCCTAHOBUTEIIBLHBIC
peakimu. [TonsTHE 00 2MIEKTpOIIN3E
pacIyiaBoB U paCTBOPOB COJIEH

KonrtponsHas paborta no pazaeny
«TeOpeTH‘IeCKHC OCHOBBI XUMHUIN»

MerTaibl, UX MOJIOKEHHE B
[Teproauyaeckoii cuCTEME XMMHUYECKHX
anemenToB /1. . MeHneneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O01Me
(u3nuecKre CBOMCTBA METAIIIOB



15

16

17

18

19

20

21

22

23

24

25

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUI
P HAIPSKECHUN METAJUIOB
XuMHYeCcKHe CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJaui, KalbIUH,
MarHui, alFOMUHUIN) U UX COCTMHCHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COeTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, Keje3a U uX
COeIMHEHUN

[IpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
«MeTtamisn"

HeMeTamnel, MX OJI0KEHHE B
[Tepronuueckoit cucteMe XUMUYECKUX
sneMeHToB . 1. Menneneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnueckue CBOMCTBA HEMETAIIIIOB.
AnoTponus HEMETaUIoB (Ha IPUMEpE
KHCJIOpoJia, cepbl, hochopa u yriepoaa)
XHUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U
HUX COeIUHEHUN

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
HUX COCIUHEHUN

XUMUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS
1 UX COeTUHEHUH

[IprumeHeHne BaX)HEUIINX HEMETAIUIOB U UX
COeTUHEHUN



26

27

28

29

30

31

32

33
34

O00011IeHrEe B CUCTEMATH3AIMs 3HAHUH 110
TeMe «HemeTramney. Berauciaenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLUNA U
TEPMOXUMHUYECKHUE PACUETBI

IIpakTuyeckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"Hemeraiist"»

KontponbHas paboTa o TeMam
«Metame»y 1 «HeMmeTaiuieD)

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHUYeCKHEe OCHOBAHUSA

AmdoTtepHble HEOpraHUYECKue 1
opraHuyeckue coequHenus. ['enernyueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Poinb xumun B obecrieueHUH
JKOJIOTUYECKOH, SJHEPreTUIECKON U
MUILEBOM 0e30MacHOCTH, Pa3BUTUH
MeTUITHBI

[IpencraBnenus 00 0OMIMX HAYYHBIX
HPUHIMIAX TPOMBIIUIEHHOT'O OJTY4YEeHUs
Ba’KHEHUIINX BEIIECTB

YenoBek B MHUPC BCIICCTB U MAaTCPUAIIOB

XHMUS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI
10 KJIACC

Kon

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI

MPOBEPSIEMOT0
pe3yJabrara

00pa3oBaTeILHOI MPOrPaMMBbI CPeTHET0 00IIEero 00pa3oBaHHUsI

1 TeopeTnueckrne OCHOBBI OPraHN4ECKONH XUMHH

CpopMHUPOBAHHOCTH MIPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH

€CTECTBEHHOHAy4YHOU KapTUHBl MUpPA, POJU XMMHUHU B IIO3HAHUU

11

SBJIEHUN TpUPOIbI, B (OPMHPOBAHMH MBILUIEHUS U KYJIbTYpPbI

JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAaMOTHOCTH, HEOOXOIUMOM JIst

pelICHUA TMPAKTHYCCKUX 3aJad H DSKOJIOTMYCCKH 000CHOBAHHOI'O

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM cpesie

Bnagenue cucremMoil XUMHUYECKUX 3HAHUM, KOTOpas BKJKOYACT:

OCHOBOIIOJIararomue IIOHATHA (MOJ'IeKy.]'Ia, BaJICHTHOCTD,

QJICKTPOOTPULATCIIbBHOCTD, CTCIICHb OKUCJICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM O0BEM, YIJIEPOJHBIA CKEJIeT,

(yHKUMOHANBHAS ~ TpyMNIa,  pajauKal,

U30MEPUS,  HU30MEPBI,

TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOA- |

1.2

a30TCcoACpKallue COCAVHCHUA, OMOJOrHYECK aKTHUBHBIE BCIIIECTBA

(yrneBopl, )KUPBI, OCIKH), MOHOMED, IMOJUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs

XMMHUYECKOTO CTpoeHHUs opranmdeckux pemectB A.M. Bytieposa),

3daKOHOMCPHOCTH, CUMBOJIMYECKUI S3BIK XHUMHH, @aKTOHOFH‘leCKI/Ie

CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUH U 0e30macHOM

HCIIOJIF30BAHUH BaKHEUIIINX HCOPraHNMYCCKUX HW OPraHUuYCCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKaA

ChopMupOBaHHOCTh yMEHHUI BBISBIATH XapaKTEPHbIE MPU3HAKU

13

HOHSITPIfI, YCTaHaBJIMBATb ux B3aMMOCBA3b, HCIIOJIB30BAaTh

COOTBETCTBYHOIIME IIOHATHUA IIPpU OIIMCAHHMKU COCTaBa, CTPOCHHUA U

MIPEBPAILICHUI OPTaHUYECKUX COEAUHEHHI

c(hOpMUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY

JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,

14
XUMHNYCCKHUX peaKHHﬁ, HU3roTaBJINBATh

COkpamEéHHol) (opMyn OpraHMYECKHX BEIIECTB W YpPaBHEHHM

MOJCIN MOJICKYII

OpraHN4Y€CKUX BCHICCTB I MWIIIOCTpAIMU HUX XHUMHUYCCKOTro M

MMPOCTPAHCTBEHHOTO CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

ChopMupoBaHHOCT, YMCHHI YCTaHABIMBATH TMPUHAIICKHOCTH
W3YYEHHBIX OPraHMYECKHX BEIIECTB M0 MX COCTaBY U CTPOCHHUIO K
onpeAenéHHOMY Kiaccy (Tpynme) coeauHeHUd (yrieBOJIOpOJbI,
KHCJIOPOJI M a30TCOJAEpKAIINE COCAVHEHUS, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS IO CHCTEMATHYECKOU

nomenkiarype (IUPAC)

C(I)OpMI/IpOBaHHOCTB YMCHUA ONIPCACIIATL BUbI XUMHUYECKON CBS3U B

OpTraHUYCCKUX COCAUHCHHUAX (O,Z[I/IHapHLIC u KpaTHBIC)

ChopMUpOBaHHOCTh YMEHHMS MPHUMEHAThH: TOJOXKEHUS TEOPUHU
CTpOCHHUs opraHndeckux BemectB A.M. bytiepoBa st 00bsiCHEHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT HUX COCTaBa U CTPOCHHMsI; 3aKOH

COXpPAaHCHUA MACChl BCIICCTB

VYraesogoponsl.  Kuciopojacomepxamme ©W  a30TCOAEpKAIUe

OpTraHU4YCCKUC COCANHCHUS. BBICOKOMOJIGKy.HHpHBIG COCOAMHCHUA

ChopMupoBaHHOCT, YMEHHWI TPUBOAWTH TPUBUAIHHBIC HA3BaHUS
OTJICIBHBIX OPTaHMYECKHX BEIICCTB (ITUJICH, MPOIWICH, allcTHJICH,
STHJICHTIIUKOMb, TIULEpHH, (eHoMN, (GopMalbaerus, aleTanbIeri,
MypaBbUHAsi KHCJIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCIOTA,
CTeaprHOBasi KHUCIIOTa, TJIIOKO03a, (PYyKTO3a, Kpaxmal, IeJUTI0I03a,
TJTUITMH)

CpopMHUpPOBAaHHOCT, YMEHHI XapaKTEpPU30BaTh COCTAaB, CTPOCHHE,
¢u3nueckue W XUMHYECKHME CBOWCTBA TUIWYHBIX TMPEIACTaBUTENECH
pPa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, dTHJICH,
MPOMWIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeH3odn,
METaHOJ, 3TAHOJI, STUJICHIINKOIb, TJIMIEPUH, (EHON, alleTaIbICTH/I,
MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, IeJUTF0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

ChopMupoBaHHOCTh YMEHUS MIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIYy TUIUYHBIMA [PEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OpraHUYECKHUX BEILIECTB YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (POPMYIT

ChopmMupoBaHHOCTH ~ YMEHHUS ~ XapaKTepuU30BaThb  HCTOYHHMKH
YTJIEBOIOPOIHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI
UX TepepabOTKM U MPaKTHUYECKOE TMPHUMEHEHHE IPOJIYKTOB

nepepaboTKu

XUMHSA ¥ )KU3Hb. PacuéThl



3.1

3.2

3.3

3.4

3.5

3.6

11 KIIACC

ChopmupoBaHHOCTE YMEHUW BIIAAETh CHUCTEMOW 3HAaHUH 00
OCHOBHBIX METOJIaX HAyYHOTO TO3HAHMS, HCIONb3YEMbIX B XUMHH
OpU HM3yYEHUU BEIIECTB M XUMHUYECKHX SBJICHUN (HaOI0/IeHueE,
W3MEPEHHE,  OKCIEPUMEHT,  MOJICIUPOBAHUE),  HCIOJIb30BaTh
CHUCTEMHBIE XWMHYECKHE 3HAHUS IS TPUHATHS PEIICHHH B
KOHKPETHBIX >KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX

IIPUMEHCHUEM

CdopmupoBaHHOCT, yMEHUW COONIOAATh TPaBHIA TOJIH30BAHUS
XUMHUYECKON MOoCcyAol U JabopaTopHBIM 00OpYAOBaHHEM, a TaKkKe
npaBuiIa 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU

11O BBIITOJIHCHUTIO HaGOPaTOprIX XUMHNYCCKHUX OIIBITOB

ChopmupoBaHHOCTE ~ YMEHWUH  IUIAHUPOBATH W BBHITIOJHATH
XUMUYECKUN SKCIEPUMEHT (IIPEBpAIllCHUs] OPTaHMYECKUX BEIECTB
IpU HarpeBaHUM, MOJyYEHUE STUIIEHA M HW3YYCHHE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JCHATypallUs
OCJIKOB TIPU HArpEeBaHUH, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUH
C TpaBUJIAMH TEXHUKU OE€30MMaCHOCTH MPHU OOPALICHUH C BEIIECTBAMU
U J1abopaTOpHBIM OOOPYJOBAaHHWEM; TMPEACTABIATh PE3yIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (QopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUi U (OPMYIUPOBATH BHIBOJBI HA OCHOBE

OTUX PEC3YJILTATOB

ChopMupoBaHHOCTE ~ YMEHHH  TPOBOAWTH  BBIYUCIICHUS IO
XUMHYECKUM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKUUU MO HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOT'O M3 UCXOAHBIX BEUICCTB UJIN ITPOAYKTOB peaKHI/II/I)

ChopmupoBaHHOCTE ~ yMEHUW  KPUTHYECKH  aHAIM3UPOBAThH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITYyYaeMyl0 M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoit nHpopMaruu, cetb IHTEpHET U ipyrue)

CpopMHUpOBAaHHOCTH YMEHHN COOJIOIATh TpaBUIa SKOJOTUYECKH
11eJ1ec000pa3HOro MOBEJACHUS B OBITY M TPYAOBOW AEATEIHHOCTH B
LEAX COXPaHEHUS CBOErO 3J0pPOBbS M OKpPYXKAloLeld MPUPOJHON
Cpenbl, OCO3HABAaTh OMACHOCTh BO3JECUCTBUS Ha >KMBBIE OPraHU3MBbI
OIpeeNEHHBIX OPraHNYECKUX BEILECTB, [IOHUMAs CMBICH [TOKA3aTeNs]
MK (mpenensHO JOMYCTUMOM KOHIIGHTpAllUM), TMOSICHATH Ha
npuMepax crocoObl YMEHbIIEHUSI U MPEJOTBPAIICHUS X BPEIHOTO

BO3Z[CI7[CTBI/I$I Ha OpraHuv3M 4€JIOBCKa



Kon

NpoBepsieMoro

pe3yJbTaTa
1

11

1.2

1.3

1.4

1.5

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOIA
00pa3oBaTeIbHOI MPOrpaMMBbI CPeTHEro 001ero 06pa3oBaHus

TeopeTnyeckrue OCHOBBI XUMUHU

Bnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpAs BKIIFOYAECT:
OCHOBOITIOJIATAIOIME  TOHATUS  (XMMUYECKHHM  DJIEMEHT, aToM,
JJIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3JIeKTpOHHBIE OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPHUIATEIHHOCTD,
CTENCHb OKHUCIICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, KpHCTALITMYECKAsT PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC, 9K30- u
SHAOTEPMHUYECKUE, PEAKIITH HOHHOTO 0OMEHA), paCTBOP, AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIIUTUYECKAsT JIUCCOIMAINS, OKHUCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS DIIEKTPOIUTUYECKOMN
nuccormanuu, Ilepmonmueckuit 3akon J[.MI. MeHneneeBa, 3akoH
COXPAHEHUS MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(hakTONOTHMYECKHE CBEIEHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30IMaCHOM HCIOJIb30BaHUN BOKHEHIIIMX HEOPTraHMYECKHUX BEILECTB B

OBITY M NIPAKTUYECKON JEATEIbHOCTH Y€I0BEKa

ChopMupoBaHHOCT, YMEHUI BBISBISATH XapakTepHbIE MPU3HAKH U
B3aUMOCBS3b W3YUYEHHBIX TOHSITHI, MPUMEHSITH COOTBETCTBYIOIINE
TOHSATUSL TIPU OINKMCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKHUX
BEIIIECTB M HMX NPEBPAIICHUIA; BBISBISATh B3aUMOCBS3b XUMUYECKHX
3HAaHUU c HOHSTUSIMHU u MIpeICTaBICHUSIMU JIpYTUX

€CTCCTBECHHOHAYYHEBIX IIPEAMETOB

Bnaz[eHHe OCHOBHBIMH METOJaMH HAYYHOTI'O IIO3HAHHUA BEIICCTB U
XHUMHYECKHUX SBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUE, DOKCICPHUMCHT,

MOJICIMPOBAHNE)

ChopMupOBaHHOCTh YMEHHUH ONpEIENsATh BAJCHTHOCTb U CTEICHb
OKHCJICHUS XMMHYECKHX OJJIEMEHTOB B COCIMHEHHSAX Pa3IIMYHOIO
coCTaBa, BMJ XMMHUYECKOM CBSi3M  (KOBaJIeHTHas, HOHHasd,
MeTaJlJIn4yecKasi, BOJOPOJIHAS) B COEIMHEHUSX, TUIl KPUCTATNINYECKOM
PeETKY KOHKPETHOI'O BEIIEeCTBA (aTOMHAsi, MOJIEKYJIsIpHasi, MOHHA,

MeTaJlJIn4ecKast)

CdopmMupoBaHHOCTh YMEHHI ONpEAENsATh XapaKTep CPebl B BOJAHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIMPOBATH XHUMHUYECKUE
PEaKIMy 10 PA3ITUYHBIM MTPU3HAKAM (YUCITY U COCTABY pearupyronmx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy pEeakIiy, H3MEHEHHIO CTETCHEH
OKHUCJICHUS ~ DJIEMCHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaimMs3aTopa)

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBIATH YpPaBHECHHS pPEaKIUN
pa3IMYHBIX THUIIOB, TMOJHBIE M COKPAIEHHBIE YpaBHEHUS PEaKIIMid
MOHHOTO OOMEHa, YYUTHIBAs YCJOBHSI, TIPU KOTOPBIX ITH PEAKIIHH
UIYT A0 KOHIIA

CdopmMupoBaHHOCTH YMEHHI MPOBOJIUTH peakuu,
MOATBEPKIAI0IINE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HCOPraHNMYCCKUX BCHICCTB, PACIIO3HABATHL OIIBITHBIM HyTéM HOHBI,

MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

ChopmMupoBaHHOCTH YMEHUN PACKPBIBATh CYIIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakuun IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOT'O OanaHca 3TUX peaKI_[I/Iﬁ

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBSICHATH 3aBHCHUMOCTH CKOpPOCTH

XHUMHYECKOMN peaknuu OT PA3JIMNIHBIX Q)aKTOpOB

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIEHHs
XMMHYECKOr0 PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3AEHCTBUS

(npunun Jle Hlatense)
OO6m1ast 1 HeOpraHUYECKask XUMUS

CdopmupoBaHHOCT YMEHHUI packpbiBaTh cMbich [lepuoguueckoro
3akoHa /.M. MenpeneeBa  u JEMOHCTPHUPOBATh ero
CHUCTEMaTU3UPYIOLIYI0, OOBSICHUTENBHYI0 U  MPOTHOCTHYECKYIO
byHKIIIN

ChopMUpOBaHHOCTh ~ YMEHMH  XapaKTepu3oBaTh  BJIEKTPOHHOE
CTPOCHUE AaTOMOB XUMHYECKHMX 0dJIeMEHTOB |—4  mnepuonos
[Tepronnueckoi CHUCTEMBI  XHMHYECKHUX  DJIIEMEHTOB J.N.
MeHzeneeBa, HCIIONb3Ysl MOHATHS «S-, P-, -2JIEKTPOHHBIC OPOUTAIIIY,
«3HEPreTUYeCKUe YPOBHMY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XUMHUYECKUX JJIEMEHTOB U UX COCAMHEHUH IO MEpUOJaM U
rpynnaM [lepuogudeckoil cucteMbl XMMHUYECKUX 3yieMeHTOB J[.H.
Meneneena

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOIINE
XMMHMUYECKHE CBOICTBA HEOPraHMYECKUX BEUIECTB  Pa3IUYHBIX

KJIaCCOB, MOATBCPIKAATH CYICCTBOBAHNC T€HETUYECKOM CBS3U MCKAY



2.4

2.5

2.6

2.7

2.8

2.9

HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKHX peaKHHﬁ

ChopMUpOBaHHOCT, YMEHHMHM yCTaHaBIMBaThb IPHUHAJIEKHOCTh
HEOPraHUYECKHUX BEILECTB 110 UX COCTaBY K OMNPEIEIEHHOMY KIacCy
(rpynme) coequHEeHuH (IPOCThIe BELIECTBAa — METAJUIbI M HEMETAJUIbI,

OKCH/IbI, OCHOBAHHUSI, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COIH)

CdhopMupoBaHHOCTh YMEHHH HCIIOJIE30BATh XUMUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJICHUS (OPMYJT BEIIECTB W YpPaBHEHHH XHMHUYECKHX
peakimii, cucrematuueckyro HomeHknarypy (IUPAC) u TpuBuanbhbie
Ha3BaHMS OTJENBHBIX HEOPraHWYeCKWX BeHlecTB (yrapHbId ras,
YIJICKUCIIBIA Ta3, aMMHaK, raméHas M3BEeCThb, HeraméHash M3BECTb,

MUATHEBAs COJIA, TUPUT U JIPYTHUE)

CdopMHUpPOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBaThH) 0OOIINE
XUMHUYECCKUEC CBOICTBa HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHNE TEHETUYECKOU CBSI3U MEXKTY
HEOPraHWYECKUMU  BEIIECTBAMU C  TOMOUIbI0  YpaBHEHHM

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCT, ~ yMEHHUH  TUIAHUPOBATh U BBINIOJIHATH
XUMHYCCKHIA SKCIIEPUMEHT (pasjioKeHHE IEePOKCHIIAa BOIOpOJa B
MIPUCYTCTBUH KaTaan3aTopa, OmpeaAesieHUue Cpeibl PACTBOPOB BEIIECTB
C NOMOMIBIO YHHUBCPCAJIILHOTO HMHAWKATOPA, BJIIMAHUC PA3JTIUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIMH, PEaKIIMA HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIMK Ha Cylbdar-, KapOOHAT- U XIJIOPUJI-
AHUOHBI, HA KaATUOH aMMOHMU s, PCUHICHUC JKCIICPUMCHTAJIBHBIX 3aaa4
o reMaM «MeTaiuib» 1 « HemeTaibhy) B COOTBETCTBHH C IPaBUIIAMHU
TEXHUKH OE€30MacHOCTH TMpH OOpalIeHHH C BEIISCTBAMH U
nabopaTopHbIM  00OpYyIOBaHWEM;  MPEJACTABIATH  PE3YIbTAaThI
XUMHYECKOTO OKCIepuMeHTa B  (QopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIUX peakiuii u (opMylInpoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YJIbTAaTOB

ChopmupoBaHHOCT, yMEHHU COONIOAATh MpaBWIA IOJIb30BAHUS
XUMUYECKON TMOCYI0N M J1abopaTOpHBIM 00OPYIOBAaHHEM, a TAKKe
IpaBujia 06pameHI/151 C BCUICCTBaAaMHU B COOTBETCTBUU C UHCTPYKIIUAMU
I10 BBIITOJITHCHHUTO na6opaT0prlx XUMHWYCCKHUX OIIBITOB

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XHUMHUYECKUE
MPOIIECCHI, JISXKAIME B OCHOBE MPOMBIINUICHHOTO TIOJTYYCHUSI CEPHOM

KHCJIOTBI, aMMHaKa, a TaKXC C(i)OpMI/IpOBaHHOCTL Hpe,I[CTaBJICHI/Iﬁ 00



3.1

3.2

3.3

3.4

3.5

06H_II/IX HAay4YHBIX TIPUHIOHUIIAX W  OKOJOIMYCCKHX HpO6JI€MaX

XUMHUYECKOIO MMPOU3BOJICTBA
XuMust U xku3Hb. Pacuérol

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHON KapTUHBl MHpA, POJIM XUMUU B TO3HAHUU
SIBIICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
AUYHOCTH, €€ (PYHKIMOHAIBHON T'PAaMOTHOCTH, HEOOXOAMMOH IUis
pelIeHUs TPAKTHUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOM cpesie

CdopmupoBaHHOCTH YMEHHU KPUTHYECKH aHAIM3UPOBATh
XMMHYECKYI0 MH(OpMaIuio, MoJy4yaeMyr M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTh YMEHHUI COONIIOJaTh MpPaBUJIa SKOJIOTMYECKH
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOHM NEATEIBHOCTU B
LENAX COXPAHEHUsI CBOETO 3J0POBbS M OKPYKAMOIIEW HPHUPOAHOU
Cpelbl

Oco3HaBaTh OMNACHOCTh BOS,HGI;'ICTBHH Ha JKUBBIC OPIraHU3MbI
OHpGI{CJ’IéHHHX BCIICCTB, IIOHHMMAsA CMBICJI II0Ka3aTCJIsd HI[K,
IMOSICHATH Ha IIpUMEpax CIIOCOOBI YMCHBIICHUSA U IPEAOTBPpAICHUSA UX

BpPEAHOTO BO3JCHCTBUSA Ha OpraHu3M 49C€JI0BCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHUS  C
WCITIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JIOJIsl BEIIECTBA B PacTBOPEY,
O00OBEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEaKIUSIX, MacChl
BEIIIECTBA MM 00bEMA T'a30B MO M3BECTHOMY KOJIHMYECTBY BEIICCTBA,
Macce Wid 00bEMY OJHOTO M3 y4YaCTBYIOIIMX B PEAKIMH BEIICCTB,
TEIUIOBOTO (P deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI

BCIICCTB, MPCBPAICHNA N COXPAaHCHUA S9HCPIUU
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1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

TCOpCTI/I‘lCCKI/IC OCHOBBI OpI“aHI/I‘-ICCKOI\/’I XHUMHUHU

HpeHMCT Opl"&HH‘-ICCKOfI XHUMHH: €€ BO3HUKHOBCHHEC, Pa3BUTUC U 3HAYCHHUC B
MOJIYYCHHUHN HOBBIX BCHICCTB U MATCPUAJIOB. TeOpI/IH CTPOCHUS OPraHUYICCKUX

coequHennii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrtpykrypHble (OpMysBl OpPraHUYECKUX BEIIECTB. [ OMOJOTHS, H30MEpHS.
XuMH4YecKasi CBsI3b B OPraHUYECKHX COCJUHEHUSX — OJMHAPHBIC U KPaTHBIC

CBA3U. HpCIlCTaBJICHI/IC () KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHN4YCCKUX BCIICCTB

Homenknarypa opraHuueckux COeMHEHUH (CUcTeMaThyecKas) U TPUBHAJIbHbIE

HAa3BaHMs BAKHEHIIMX NPEICTaBUTENEH KJIACCOB OPraHMYECKHUX BEIIECTB
Yri1eBo10pOabI

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH u 3TaH —
MpOCTEHIINE MPEJCTABUTENN ANKAHOB: (U3NYECKHE U XUMUYECKHE CBOWMCTBA
(peakuy 3aMeIlEeHUs] U TOPEHHUs), HaXOXKICHUWE B TNPUPOAE, IMOIyYEeHUE U

MIPUMEHEHUE

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJOTHMYECKUUA psifl. DTWIEH U TMPONWIEH —
MpOCTEHIINe MPeICTaBUTENHN alIKeHOB: (pU3MYecKre U XUMHUYECKHE CBOWCTBA
(peaKLII/II/I TUAPHUPOBAHUA, TaJOrCHUPOBAHUA, THUApATALIUA, OKUCJICHUA U

HOJ'II/IMepI/I3aL[I/II/I), MMOJIYYCHUC U IIPUMCHCHHUC

Ankanuensl: Oytamuen-1,3 u metwnOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyuenne cuHTeTHYeCKOro

KayudyKa U PEe3HHBI

AJKHMHBI: COCTaB M1 0COOEHHOCTH CTPOCHHMSI, TOMOJIOTHUECKUH Psill. ALIETUIIEH —
MPOCTEHIINKA MpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHE, (PU3MUYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakUMM  TUAPUPOBAHMS,  TaJOr€HUPOBAHMS,

ruaparanuu, FOpeHI/ISI), TMOJIYYCHHUEC U ITPUMCHCHUC

Apenbl. benson: coctaB, cTpoeHue, (uU3NYECKME M XUMUYECKHE CBOWCTBA
(peakyy TaJOreHUPOBAHHMS M HHUTPOBAHUS), IOJIyY€HHE M TPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, pu3MUECKHE U XUMHUYECKHE CBOWCTBA (peakLuu
raJIOTCHUPOBAHUS U HUTPOBAHMA), NOJIYYEHHUE U NPUMEHEHHe. TOKCHYHOCTh
apeHoB. I'eHernyeckas CBsI3b MEXKIY YIVIEBOJAOPOJAMH, IPUHAJICKAIMMU K

Pa3jINYHbIM KJIaCCaM



2.6

3.1

3.2

3.3

3.4

3.5

3.6

IIpuponHble WCTOYHUKM yrieBOAOpoAoB. IIpupoaHBII Ta3 M IHOIYTHBIE
HedTsHBIe Ta3bl. HedTh u e€ npoucxoxaenue. CrocoObl mepepadoTku HEPTH:
NEPEroHKa, KPEeKHUHI (TepMHUYECKUH, KaTaluTU4ecKuil), nmuposns. IIpomykTsl
nepepadboTKu HEPTH, X IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi

YTOJIb ¥ IPOJYKTHI €T0 TIEpepadOTKH
Kucnoponcoaep:xaiiue opraHnyeckue COeJMHEHUS

[IpenenbHble OOHOATOMHBIE CHMPTHL. MeTaHONI W 3TaHON: CTPOEHHE,
¢dbuznyecKkue U XUMHUYECKHE CBOMCTBAa (peaklMd C aKTUBHBIMH METaJUIaMH,
raJJoreHOBOJIOPOJIaMH, TOpPEHHeE), NMpHUMeHeHHe. BomopoaHble CBA3M MeXay
MOJIEKYJIaMH CIUPTOB. [[eficTBHEe MeTaHOJa U 3TaHOJIa HAa OpPraHU3M YeJOBeKa.
MHoroaroMHble CIUPTHL. DTHIECHTIIMKOJIb U TIUIEPUH: CTPOEHUE, (pusndeckue
U XUMHYECKHE CBOWCTBAa (B3aUMOACHCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAsl peakilisi Ha MHOTOaTOMHbIE CIUpTHI). [leficTBHE Ha OpraHusm

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJICHITIUKOJIA

denoi: CTPOCHUEC MOIJICKYIJIbI, (bHSquCKI/IC M XUMHUYECKHE CBOICTBA.

Tokcuunocts (enona. [lpumenenue peHomna

Anpaerunpl ¥ KeToHbI. DopMabaeru, aleTaabJAeTul: CTpOCHHE, (pu3ndyeckue
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KAaueCTBEHHbIE PEAKIMH), IOJyYEHUE U IPUMEHEHHE

OAHOOCHOBHBIE Mpe/esibHbIE KapOOHOBBIE KUCIOThl. MypaBbuHasi U YKCYCHas
KHUCJIOTBI: CTpOeHHE, (pru3nyeckre M XMMUYECKHUe CBOMCTBa (CBOWCTBA, o0IIne
JUI KJacca KHCJIOT, peakuus >TepuduKanuu), NOJydeHHe M IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAs KUCIOTHI KaK MPEICTaBUTENIN BBICUINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHX Kap60HOBBIX KHCJIOT, UX MOIOIIEC I{GI\/’ICTBI/IG

Crnoxxnbie 2QUpPHI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenune xupoB. buonorunueckas pob
KUPOB

YrneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIEBOAOB (MOHO-, TU- M TIOJIUCAXaAPHUJIbI).
I'moko3a — mpocTedmmii MOHOCaXapHl: OCOOCHHOCTH CTPOCHHS MOJIEKYJIH,
¢u3nueckue W XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C THUIPOKCHUIOM
menu(ll), okucieHne amMMHayHBIM ~ pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OPO’KEHUE IIIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uosiornueckas posib. Porocunte3. PpyKTo3a Kak u3oMep Ioko3bl. Kpaxman
U 1eJUTI0JI03a KaK MpUpoHble noaumepbl. CTpoeHHe Kpaxmalia U LETI0I03bL.
Odusnyeckrue W XUMHUYECKHE CBOWCTBAa Kpaxmaia (THIpOJiHN3, KaueCTBEHHas

peakIus C HOJI0M)

A3zoTcoeprkaliie OpraHu4eckre CoeIMHEHUs



4.1

4.2

5.1

5.2

11 KVIACC

Kon

11

1.2

1.3

14

1.5

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnveckue coequHeHus. Pusnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpUMepe MMuuHa). bruonornyeckoe

3HAa4YCHUC aMHWHOKHUCIIOT. HeHTI/II[BI

benkn kak mpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. IlepBuuHasd,
BTOpUYHAS U TpETHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OENKOB:

TUIPOJIU3, I€HaTypalusl, KAUeCTBEHHbIE peaKklIUy Ha OeIKu
BpICOKOMONEKYIISIpHBIE COETMHEHMS

OCHOBHBIE TOHATHUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJUMEpP, CTPYKTYpPHOE€  3BEHO, CTENECHb  MOJUMEPU3ALMUHU,  CPEIHSIA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX

COE€TUHEHUM — nojimMepusanua U NOJIMKOHACHCALIUA

3KCHepI/IMeHTaJIBHLIe MCTOAbl H3YUCHUSA BCHICCTB HU HUX HpeBpaH.[eHHfIZ
O3HAaKOMJICHUE C 06p33HaMI/I NpUpOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

macTMace, KayuyykoB. [loiayyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

IIpoBepsieMblii 3JIEeMEHT COAECPKAHMS

TCOPCTI/I‘leCKI/Ie OCHOBBI XUMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000JI0UKa.
DHepreTuyeckre YpOBHH, OYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-371€MEHTHI.
OcobeHHOoCTH pactpeiesieHUs SJIEKTPOHOB MO0 OPOUTAIISIM B aTOMAaX AJIEMEHTOB

IMEPBLIX LICTHpéX NepruoaoBs. QHCKTpOHHaH KOH(pI/IpraI_[I/ISI aTOMOB

[Tepnonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.M. MenneneeBa. CBsA3b IEpHOAMUECKOTr0 3aK0HA U [lepnoanueckoil cucteMsl
xuMHu4ueckux 3yemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BEIIECTB 10 IPyNNaM M IEpUOJaM.
3HaueHHUE NEPUOJIUIECKOrO 3aKOHA B PA3BUTUHU HAYKH

Crpoenue BemiecTBa. XHUMHYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(koBaJIeHTHasl HeMoJIApHAas M IMOJIsIpHAas, HOHHAas, MeTainuyeckas). VoHsl:
KaTHOHbl M aHUOHBI. MexaHM3Mbl OOpa30BaHUs KOBAJIEHTHOH XMMHUYECKOMH
cBs3H1 (OOMEHHBIN U JOHOPHO-AKIENTOpHbIN). BogopoHas cBs3b

BanentHocts. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCIECHUS

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

BEIIECTB OT THIIA KPUCTAUIMYECKOW pewméTku. [loHAaTHE O AUCHEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi JOJIsl BELECTBA B

pacTtBope

Knaccudukanums HEOPraHUYECKUX COEIMHEHM. Homenknarypa

HCOPraHNYCCKUX BCIICCTB

Xumuyeckass — peakius.  Knaccudukamus — XMMHYECKMX — peakiuil B
HEOPTraHWYECKON U OPTaHMYECKOW XMMHUH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,

3aKOH COXPaHEHUsI U MPEBPALCHUS] SHEPTUU IPU XUMHUECKUX PEeaKIHIX
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

O6patumbie peakiu. XUMUYECKOe paBHOBecwe. DaKTOPHI, BIUSIONIME Ha

COCTOsIHME XuMHueckoro pasHosecus. [Ipuanun Jle [larense

OnekTponuTrueckas aucconuanys. CuibHbIe U cia0dbie AmekTponuThl. Cpema
BOJIHBIX PAcTBOPOB BEUICCTB: KHUCIAs, HEWTpalibHas, IIeJovYHas. Peaknuu

WOHHOr0 0OMeHa
OKHUCINTENHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH
Heopranunueckass Xumus

Hewmerannel. [lonoxenue Hemeramios B [lepuoandeckoit cucreMe XUMUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. Du3ndeckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMEpEe KHUCIOPOJa,
cepsl, pocdopa u yriepona)

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
tdbochopa, yriaepoma U KpeMHHUS) U HX COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKALIIUX KHUCIIOT, BOJOPOAHBIX coeAuHenuii). Ilpumenenue

BAKHEUIIINX HEMETAIJIOB U UX COETMHEHUI

Meramnbl. [lonoxenune mertauioB B Ilepromuueckolt cucTteMe XHMHYECKHX
anemenToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue ¢puszndeckue cBoiicTBa MeTayioB. CIijiaBbl METaJLIOB.

DNEKTPOXUMHUYECKUN Psii HAIIPSDKEHUH METaIIIOB

XVUMUYECKUE CBOMCTBA BaXXHEHINIWX METAIOB (HATPUM, Kamuil, KaabIIHi,
MarHuii, aJlfOMMHUN, [IUHK, XpOM, XKeJie30, Mellb) U UX coeauHeHui. O0mue
CIOCcOOBI MOTyYEeHUsI METALIOB. [IpMeHeHne METaIOB B OBITY U TEXHHUKE

['eneTnyeckas CBA3b HEOPraHMYECKUX BELIECTB, TPUHAJICKAIINX K PA3TMYHBIM

Kj1accaM

XUMHS U )KU3HD



3.1

3.2

3.3

Ponp xumum B 00eCreYeHHH SKOJIOTHYECKOH, DHEPreTUYSCKOW M IMHUIICBOM
0€30MacHOCTH, pa3BUTHH MEAUIIUHLIL. [[oHATHE 0 HAYYHBIX METO/aX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

[IpencraBnenus 06 OOIMX HAYYHBIX NPUHIUIIAX TPOMBIIIIIEHHOTO MOJTY4YEHHUs
BOKHEUIINX BELIECTB. YEI0BEK B MHUpE BELIECTB U MATCPUANIOB: BaKHEHIINE
CTPOUTEIIBHBIE MaTe€pUaibl, KOHCTPYKIIMOHHBIE MaTEPHAJIbI, KPACKH, CTEKIIO,
KepaMHKa, MaTepHaybl Ul JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MHUHEpaJIbHbIE YI00peHUs

Xumusa u 3A0POBLC HYCJIOBCKA: IIpaBuWjia HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenapaToB, TMpaBmiia OE30TaCHOTO WCIIOJNB30BaHUS IPENapaToB OBITOBOM

XUMHHU B HOBCCI[HGBHOﬁ KHN3HHU



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






