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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETo o0Iero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DengepaibHOM  roCyJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnoiaBaHus
ydueOHOro mpenmeTra «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccubickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOJNIOKeHUU «CTpaterum pa3BuUTUs BocnuTaHud B Pocculickoi
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO11ieit cTpaTeruu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSI O0YYAIOUTUXCSl CPEACTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU ILIEJEH,
collepKaHMsl, pe3yJabTaToB OOy4eHHS U TpeOOBaHUW K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pazoBaTeIbHON OpraHu3alud, SIBISICTCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM O3TallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peammsyercs xumudeckoe 00pa3oBaHHE
00y4aroUIXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU yueOHOTro
npeaMera «XUMHS», COJEpPHKAHUE U IOCTPOEHUE KOTOPOTO ONpEAeieHbl B
mporpaMMme MO XUMUU C YYETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWW TPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBA, a TaKXe C Y4ETOM
o0muX I1eNnell W TPUHIUIOB, XaPAaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obero oopa3zoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHE€ LEJOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MUPE Kak O €IUHCTBE
MPUPOJIBI U YEJNOBEKA, KOTOpoe (popMUpyeTCSs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aAMMOCBSA3U MEKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMOM YaCTbI0 MUPOBON KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. COBpeMEHHas XUMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBHM ¢ OOHmUMH TEASIMU M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIe  KYpPChl  —
«Oprannueckas xumusi» U «OOm@as M HeopraHuyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHHUM 10 HEOPTraHWYECKON XMMHH (C BKJIIOYCHHEM 3HAHUM U3 OOUIEH XUMHH) U
opraHnyecko Xxumuu. @OpMHUPOBAHUE JAHHON CHUCTEMbI 3HAHUW NPHU H3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHpOBaHAa B TpOrpaMMe MO XHMMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO Yy4eOHOTrO MaTepuana u 0O0YCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCOMHEHUM, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIalOTCA B PA3BUTHU — OT YIJIIEBOJOPOJOB A0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUMHEHUH. B Kypce OpraHnyeckod XWMHHM MOJIyYarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHUs MEpPBOHAYATHHBIC
MPEACTABIECHUS O XMMHYECKON CBSI3U, KIacCU(DUKALMOHHBIX ITPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yriioM 3peHusi B mpeaMere «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKnii martepuan M (aKTOJOTMYECKHE CBEJCHHMS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0y4YaromuMcsl TMPEJOCTaBIsAETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE



MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMMO3HIIMM,
riy0o)ke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BAXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
ANIEMEHTAMHM COZEpPKaHUs, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHUMHUHU C
IpYTMMH HayKaMU, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0iemax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH WH(OpMAILUI0 U
OpPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npenMera  «XUMHUS»  JIaHHOTO  YpOBHS ~ M3y4Y€HUsS  OPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJII MOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUNM IyTEM OSKCIEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TaKKe TpobsieM cOepeKeHHs] YHEPTETHUECKUX PECYPCOB, CBIPhS, CO3/IaHMSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
collepKaHWsl M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUpPOBAHUE
VHUBEPCAIBHBIX y4eOHBIX JCHCTBUH, UMEIMUX 0a30BOe 3HAYEHUE A
pa3IMYHBIX BUJOB JACSATEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHaiu3a |
00paboTku HHPOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KAaK HAa YPOBHE OCHOBHOIO OOILETrO
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH OINpeIeTICHUH
COJIEpPKATEJIbHOM XapaKTEpUCTUKHM LEJIed HU3y4YeHHs] IpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOMN
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJUYECKONH TOYKM 3PEHHsI TaKOW MOAXOA K ONPEACICHUIO LeJeH W3y4eHHS
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs TIABHBIMHU LIETSIMU U3YyYCHHUsS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsttOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYyYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KITIOUYEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI M TCOPUU XUMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE W TMOHHMAaHHE CYITHOCTU JOCTYITHBIX
00001IEeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS,

e (OpMHPOBaHKE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECCKUX PCaKIMi, HEOOXOMMMBIX IS TMPUOOpETCHUS
YMEHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKHUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COONIOJICHUEM  TIPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Iele U 3a7a4 u3ydeHus
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpefHero obmiero oopazoBanus. CeroaHs B
NpernojjaBaHud XMMHUM B OOJbIIEH  cTenmeHW OTHAETCS  IPEArnovYTeHHE
NPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO HE
HAOOpoM 3HaHWW, a (YHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeIICHUS! TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHWE MPUOOPETAIOT TaAKKE eI U 3a7a4H, KaK:

ajganTanys 00y4Jarouuxcsi K yCIOBUSAM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue y O0OYyYarONIUXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIIU), WUMEIIINX YHUBEPCATbHOE 3HAYCHHE JJIA Pa3IMYHBIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOsieM, TONCKa, aHamu3a U 00paboTku WHbOpMAITIH,
HEOOXOMUMBIX JUIsl TPHUOOPETCHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TO3HAHWM XWMHH, a TaKKe I OIEHKH C TIO3UIUi



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUAHHUS BELIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YE€JIOBEKA U MPUPOHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUM ISl TIOMCKA W aHalIu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJU B PELICHUM TJIO0AJBHBIX MpOOJieM
palMoHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUHYCCKUX PECYPCOB U
COXpaHEHHsS] TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKHUMHU SIBIICHUSMHU.

B ydeOHOM maHe cpenHero oOmIero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Heaento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJY4YEHUN HOBBIX BEIIECTB M MaTEPUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MTOsI0kKeHUsI. CTPYKTypHBbIE (POPMYIIBI
OpPraHMYeCKUX BEIIECTB. [ OMoOJIOrusa, U30MepUs. XUMHYECKas CBA3b B
OPraHUYECKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CcUcTeMaTHyecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHHUIA:
O3HAKOMJICHHE ¢ oOpaslaMyd OpPraHWYECKMX BEIIECTB W MaTepuajlaMd Ha WX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIEeCTB, HaOIOJIEHHEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALLCHUI0 OPTaHUYECKUX BEILECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NpOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

AnkanueHnsl: OyraaueH-1,3 u MmeTmnOyranmeH-1,3: cTpoeHHe, BaKHEHINIHE
XUMUYECKHE CBOMCTBA (peakuusi noaumepuzauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKHUM Psifl. ALIETUIICH
— TPOCTEUINUN TPEJCTABUTEIh aJKWHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
TOPEHHUS] ), IOJTyYeHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, crpoeHue, (U3UYECKUE M XUMHYECKHE CBOMCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYEHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauueckue U  XuUMUYecKue ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTMYecKas CBA3b MEXAY YIVIEBOJOPOJAMH, HNPHUHAMICKAIMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupomHbiii ra3 M IOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbII
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMH IUIacTMAacC, KaydyKOB M PE3HHBI, KOJUIEKIMU
«Hedpte» n  «VYromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOLOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepsxkamue oprann4ecKue coeIMHEHHUA

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOPEHUE), NpPUMEHEHHE. BOIOpPOOHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBeKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklHs Ha MHOrOaTOMHbIE cnupThl). JleiicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnernasl U xemowvl. DopMmanpaerui, auneTanbIACruA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KMCJIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUYECKHEe CBOWCTBa (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, peaklusl dTepUPUKAIIK), TTOTyYeHUE U MPUMEHEHHE.
CreapuHoOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

Cnoxuble >(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maposnu3
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocTaB, KiIaccupuUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), oxucienue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poiib. @orocunTe3. PpyKkTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHUe Kpaxmaia H
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M HMX IPEBPAILLECHUN:
npoBe/ieHne, HAaONMIOJEHUE M OIMUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TIJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
IpOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOHOTO BEIECTBA WJIM MPOJYKTa PEaKlUy MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkainife OpraHuuecKiue CoeIMHEHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IIHIMHA). buomornueckoe
3HauYe€HHWE aMUHOKUCTOT. [lenTusl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YYEHMsI BEIIECTB M HUX IPEBpallCHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
MTOJINMEPU3ALHMS U IOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
O3HAaKOMJIEHHE C o0pa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOU XMMUU B
10 kjmacce OCYIIECTBISETCS 4YEpE3 HCIOJIb30BAaHUE KAK OOIIUX ECTECTBEHHO-
HAayYYHBIX ITOHATUHN, TaK U IOHATUH, SBIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OMOJOTMYECKH AaKTUBHbIE BeliecTBa (O€NIKH, YTrIeBOABI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorus:: nUIIEBbIE MPOAYKTBbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIBI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TOMbL. JIEKTPOHHAS
000J10uKa. DHEPreTHUYEeCKHe ypOBHH, MOJAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeieHus] dJIEKTPOHOB MO OpOHUTAIsAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH U [lepuoauueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepHOAMYECKOTO 3aKkoHa U [lepronnueckoil CUCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XHMHYECKOW CBA3U
(KOBaJIEHTHAsl HEMOJISIPHASI W MOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKHU.

[TonaTue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmartypa
HEOpPraHUYECKUX BelecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kiaccudpuxanuss — XUMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSIHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTasd, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEeBpalCHUMN:
neMoHcTpanusa Tabsmn «llepuoandeckas cucremMa XuMU4YecKux anemeHToB Jl. WM.
MeHnneneeBay, U3y4eHHE MOJEICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOCHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, ONMPEACIICHUE CPE/ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOrOo oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BimsiHre pa3uaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThl, Pacu€Thl C HCMOJIb30BAHUEM TIOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetamioB B llepuoamyeckon  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BAXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Meramisl. Ilonoxxenune meramuioB B Ilepuoanyeckoil cucteMe XMMUUYECKUX
sanemeHtoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIOB.
DIEKTPOXUMUYECKUI P HANIPSIYKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [I[puMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIIBHBIE METOJbl HM3YUYE€HHUSI BEIIECTB W UX MPEBPALCHUM:
M3YUYEHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJ0Uel, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OTHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O Hay4YHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenus 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJIsl JIEKTPOHUKM, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAIbHBIE
yI0OpeHHs.

XuMUs U 3J0pOBbE YEJIOBEKA: IpaBUja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHbIX CBA3€W MpU  HU3YyYEHUH  oOwmer u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE TMOHSTHUS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, Kiaccu(UKalnus, NEePUOJUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PAIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHUE BENIECTBA, (DM3MYECCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECCTB B OpraHU3ME.

['eorpadusi: MUHEpaBI, TOPHBIE TMOPOJIBI, TOJIC3HBIC HCKOTIAEMbIC, TOTUIUBO,
PECYpCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO
CTPOUTENBHBIX MaTePHUATIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJIEKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMKWN
HA BA30BOM YPOBHE CPEJAHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOWM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOTPaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKIaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEW M UICTOPUUECKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMHUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATETBHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1EHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U TPaBOMOPSIIAKY;

MPEACTAaBICHUS. O COIMAIbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIecCy TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, UYTO JOCTWXKEHHS HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e uH(OpMaIMK O MEPEOBLIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIFO/ICHUST TIpaBUJI OE301MacCHOrO OOpaIleHHUsl C BEIISCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOr0o BOCIIMTAHMS

KOMMYHHKATUBHON  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJbI);



HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3muyHoro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUSI K TPYNY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
notpedHocTel 00111eCTBa;

6) ’K0JI0TNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 1I€JI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMSI )KM3HHU Ha 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCMOJIb30BAHUS JIOCTMIXKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHUS JIGUCTBUN, NPUHOCSAIIUX Bpel OKpYyKaroen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTHUYECKHE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MIPEIOTBPAIIATh UX;

HAJIMYHUS Pa3BUTOTO PKOJIOTHUECKOTO MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa NesTebHOCTH HKOJIOTHYECKOM HaIpPaBICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPECTaBICHUs 00 OKPY)KAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B  0OCOOOH 3HAYMMOCTH XHMHH JUJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBIEHHOCTH W BaXXHOM pOJU B
CO3JIJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJbTYPhI, PELICHUH INI00AJbHBIX MPOoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
YCHEIIHOTO TpyJla W OKOJOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJI0B
MMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JUUISl aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYXArOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
pelieHus Npo0JieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TO3HAHUIO U UCCIIEI0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO WU
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHEeUU(PHUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, HAy4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIb30BaTh OCBOEHHBIC

MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHWS U yHUBEpCAJIbHBIC YueOHBbIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMH
JeMCTBUSIMM

1) 6a30Bble JJOorMYecKHe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HUX
TOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W yCTAHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJI1 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PpACCYXJEHUs] (MHAYKTUBHBIE, JI€IYKTUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (POPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHYECKUX 3ajiad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUYECKHX
peaKIuu;

(dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUS M OCHOBBI JIJIsi () OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICEHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNST ¥ BBIBOJIBI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
IIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIUYHbIX
METOJ0B MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTepHETa), aHANM3UpoBaTh WH(OpPMAIUIO Pa3TUYHBIX BUIOB U (hopm
MPEJICTABJICHHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 51
HEMPOTUBOPEYNUBOCTb;



dopMynupoBaTh 3aMpPOCHl U MPUMEHATH PA3TUYHbIE METOJbI MPH MOUCKE H
orbope wuHbOpMAIUU, HEOOXOAMMOW [Isl BBIMOJHEHUS Y4YEOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMYy  TpEICTaBICHHUS
uHpopmaiuu (cxembl, rpaduKu, TuarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadyecTBE CpeACTBa IMpH padore C
XUMHAYECKOW WH(]OpMaIMe: NPUMEHITh MEXIpeaIMeTHbie ((u3ndecKkue u
MaTeMaTUYeCKre) 3HaKU U CUMBOJIbI, pOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh M TpeoOpa3oBBIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBa
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMBbI B XOJI€ JHAoTa H/HIn
IUCKYCCHHW, BBICKa3bIBaTh  WAEH, (QOPMYITHPOBATH CBOM  NPEIIOKCHHS
OTHOCHTEIIFHO BBHITIOJTHEHHUSI MPEAJIOKEHHOH 3a/1a4H;

BBICTYNIATh C MPE3CHTAIMECH pPe3yJbTaTOB TO3HABATEIHHOU JEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MyTEM COTJIACOBAHUS IMO3UIMA B
Xo71e 00CyXIeHHsI 1 OOMEHA MHEHHUSAMH.

OBi1aieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JCHCTBUMA TIpHU
BBIMIOJTHEHUU Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunbosee
b (PeKTUBHBIN CcrMoco0 MX pemieHus ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHalIn3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MNPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUHU B TIIO3HAHHUM SIBIICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHON I'PAMOTHOCTH, HEOOXOUMOM /JIs pEICHUs PAaKTUUYECKUX 3a1a4
U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOULIEHHUS! K CBOEMY 3JI0POBBIO U MPHUPOIHOM
cpene;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloOlMe TMOHATUSA (XMMHUYECKHM DJIEMEHT, aToM, »3JEKTPOHHas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIpPHBIM 00bEM, yriaepoAHbI ckener, (yHKUMOHAJIbHAS Tpymmna,
paauKai, U30Mepusi, U30MEpPbl, TOMOJOTUYECKHUIN Psii, TOMOJOTH, YIJI€BOJOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U
0e30MacHOM HCIOJIb30BAaHUU BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE MPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPU
ONMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCAUHEHNI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB JUISl MIUTIOCTpPALMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh W3YUYEHHBIX
OpraHWYEeCKUX BEUIECTB MO MX COCTaBY MU CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CcoeIuHEHUil (YrJieBOAOpOIbl, KHUCIOPOJ U a30TCOJAEpKallue
COEIMHEHHs, BBICOKOMOJIEKYJSIDHBIE COEIUHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUSI OTHEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MNPOIWIEH, AaleTUJIEH,
STWJICHTJINKOJb, TJIMIEPUH, (EeHoN, (popmanbIerus, ameTaablerul, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAas KUCJI0Ta, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, MeJTi0a03a, TIUIUH);

cOpMUPOBAHHOCTh YMEHHS ONPEICNIATh BUABI XUMHUYECKOM CBA3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IUUHbBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalnbIeru]l, MypaBbUHAsE U YKCYCHasl KUCIOTBI, TJIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJY HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HE(QTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HUX MepepaboTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 M3BECTHBIM Macce, 00BEMY, KOJHWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
mocyJoi 1 jabopaTopHbIM OOOpYy/IOBaHMEM, a TaKKe TMpaBuiaa OOpamieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU MO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpEeBpaIeHUsT OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STWJIICHAa W W3YyYEHHE €ro CBOWMCTB, KA4YECTBEHHBIC PEAKIIUU OPraHUYECKUX
BEIIECTB, JCHATYypaIis OETKOB MPH HArpeBaHWM, IIBETHBIC PEaKIUU OEIKOB) B
COOTBETCTBMM C TIpaBUJIAMU TEXHUKHA OE€30MacHOCTH TpU OOpaIieHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHYECKOTO JKCIIepUMEHTa B (OpMe 3alucH YPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHATU3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4YaeMyK0 U3 pPa3HbIX HCTOYHUKOB (CpPEeACTBA MAacCOBOU
uHopmanu, UHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUjiia  HKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUsS] CBOETO 3/I0pPOBbsl M OKpPYXKAIOLIEeW MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA >KUBbIE OPraHU3Mbl OMPEAENIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST HMX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
MPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsSI Kypca «OOmmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[O3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOUMOM JIJIs1 pelIeHUsI MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHE IMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIH OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKHCJICHHSI, XUMUYECKasi CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs ), KpUCTALIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBICHUU, (PAKTOIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJIb30BAHNU BAKHEHIITUX HEOPTaHUUECKHUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTh XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMUUYECKYIO CHUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld TIa3, YIVIEKUCIBIA Tra3, aMMHak, TaméHas
W3BECTb, HETaIIEHAs] U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3JIUYHOTO COCTaBa, BHUJ XUMUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJJTMYECKasi, BOJOPO/IHAS) B COCIUHCHUSX, THUII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
WOHHAs, METAJJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPaX HEOPraHHMUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHUYECKUX BEIIECTB IO HMX COCTaBy K OINpeae€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KUACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOIUYECKOTO 3aKoHa JI.
W. MenpeneeBa U A€MOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTeMbl
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3JieMeHTOB /1. 1.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PaA3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBSI3M MEXAY HEOPraHWUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHUE DPEAKIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTEIIEHEH OKHUCICHHS 3JIEMEHTOB, OOPaTHMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHMH, MOATBEPXKAAIOLINE
KAaYECTBEHHBIM COCTAB PAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPHIBAaTh CYHIHOCTbh  OKHCJIHUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEJACTBOM COCTABIICHUS DJIEKTPOHHOIO OanaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XHUMHUYECKHE TMPOIIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0JiA BEIIECTBA B PacTBOpPE», 0ObEMHBIX OTHOIICHUN Ta3oB
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 yYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUM COOJTIOZATh MTPaBUJia TOJIH30BAHUS XUMHUYECKOU
nocyJIol 1 jabopaTopHbIM O00OpYyIOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMHU IO BBITIOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIMBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
AKCIEPUMEHT (Pa3yIoKeHUE MEPOKCHUA BOJAOPOAa B MPUCYTCTBHUU KaTaIM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKON pEaKInu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamnb» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTABIATh PE3YAbTATBl XHUMHYECKOr'0 DJKCIEpUMEHTa B (opMe 3amucu
YPaBHECHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMCHUN KPUTHYCCKH aHAJU3UPOBATH XUMHUYCCKYIO
WHpOpPMALIMIO, TOJyd4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKau, UHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUjiia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUS] CBOETO 3JI0POBbsI M OKPYXAIOLIEH MPUPOJHON Cpellbl, OCO3HABATh
OMAacCHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIENbIX W CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHUe pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOCHHMS OPTAaHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopo/anbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IueHbl, ATTKUHBI
2.3 ApomaTH4eCcKne yrieBo0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHUst
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEILECTB
1.3 XVAMHYECKUE PEaKIIHH 6 1 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6
2.2 Hemeramnbl 9 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIlleCTB
Utoro mo pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yueHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUss OpraHNYeCcKuX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuduxanuu
3 opranudeckux Bemiects. Homenknarypa 1
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH psif
5 MertaH u 3TaH — OpocTeuIre 1
NIPEICTaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTWIIEeH U MPONMIEH — MPOCTEnIINe 1
IIPEJICTaBUTENIN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHYECKOU
peaxiuu

12 ApeHbI: 0eH30J1 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b yriaeBOJOPOIOB,
MIPUHAIICKANTUX K Pa3TUIHBIM Ki1accaM
[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB!

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
rasbl, He)Th ¥ IPOIYKTHI €€ repepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He()Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUIICHIIIUKOIb U
TJIALEPUH

19 @DeHOo: CTPOSHHUE MOJIEKYIIbI, (PU3UYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anbrerunsl: popMaibaerua u
areTanpaeru. AneToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCTIOTBI: MypaBbUHAS U YKCYCHAS

22 IIpaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaSI " OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTABUTEIH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JIeHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MIPOIJIHA3 CIIOKHBIX
3¢upos

26 JKupbl: THAPOIN3, IPUMEHEHHE,
OuroJIoTHYeCcKasi poJIb )KUPOB
VYrieBopl: cocTaB, KilaccH(pHUKaIus.

27 Baxwuelinme npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11ein1r0103a Kak IpyupoTHbIe
MTOJTUMEPBI
KonTtponbHas padoTa no pasaery

29 «Kucmopocoaeprkariyue opraHHuecKue
COEIMHEHUS

30 AMUJHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oonosornueckoe 3Hauenue. Ilenruapl

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHECHHUS

33 OCHOBHBIE TTOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHU.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acos

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTsI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u I[lepuoanueckas
crucTeMa XuMHU4YecKux 3jeMeHToB /1. U.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMHu4eckux 3ementoB /(.M. Mennaeneesa B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmuaeckas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHH$I
KOBAJICHTHOM CBSI3H. BO,I[OpOI[Haﬂ CBA3b

BaneHTHOCTE. SHGKTpOOTpI/II_IaTCJIBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKHUX BEILIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas pabota Ne 1. «Bnusiaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTUYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonatue o0 anekTponuse
pacImiaBoB U pacTBOPOB COJiei

13

KonTponpHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMU

14

Mertamisl, ux nojoxenue B [leproauueckoi
cHCTEME XMMHUYECKHX 31eMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUIOB (HATpUH, Kalui, Kaabllui, MarHui,
QIIOMHHUI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYeCKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COeIUHEHNN

19

[Ipaktrueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Metamib»"

20

HeMeTaJIJIBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha pUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XUMHUYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IprMmeHeHne BaKHENIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011eHME U cUcTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktugeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME 1
"HemeTamnnl"»

28 KonTponsHas pabora no temam «MeTtasuibiy» 1
u «HemeTamibi»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHmdecKie OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B o0ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[Ipencrapneruss 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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