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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«XuMus» B 00pa3zoBaTeIbHbIX opranusanuax Poccuiickoit @eneparum, pealu3yonmx OCHOBHbIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHMS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTernu
00yuyeHMsI, BOCIIMTAHUS M Pa3BUTUS OOyUarOIIMXCS CPEICTBAMH Yy4eOHOro npeamera «XuMHs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nmojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIEeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHu3alM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpIIAIONIMM JTAallOM pPEATHM3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOYEBBIX
[EHHOCTEH!, MPUCYIIUX LETOCTHON CUCTEME XMMUIECKOTO 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
[O3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KylbTyphl YellOBeKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3/0POBBIO U IMPHUPOJTHOU cpene.
Peanmuzyercst xummueckoe oOpa3oBaHue OOydYaroOmIUXCsi Ha YpPOBHE CPEIHEro OOIIEero
00pa3oBaHUs CPEeACTBAMU YUeOHOTO TpeaMeTa «XUMUsD», COAEep )KaHUE U IMOCTPOECHUE KOTOPOTO
OTIpeNieNieHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(uKd HayKH XHMUH, e€ 3HAYCHHs B
NO3HAHUU NPUPOABI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a Takke ¢ Y4ETOM oOIuX Ieneil u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJaja B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpY»KaroIeM MUpPE KaK O eJMHCTBE MMPUPOJIBI U YeIIOBEKA, KOTOpoe (POPMUPYETCs B XUMUHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJICHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUsI CTajla HEOTheMJIEMON
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOJAMMBIM YCIOBHEM YCIECIIHOTO TPyAa W KHU3HH KaKIOTO
yieHa oOmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJ100aJbHBIX MPOoOJeM yCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOM, IKOTIOTHUECKOH O€30MacCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CPEJHEro oOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJITOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.



CocraBnsiroliuMu  pefiMeTa «XUMUs» SBISIOTCS 0a3zoBble Kypchbl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWH U3 001Iel XUMHH) U OpraHndeckoi xumMun. DopmupoBaHue TaHHON CUCTEMbI 3HAHUN MPH
M3Y4YEHUU TpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Aa K H3yUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX MPEACTABICHHN O CTPOECHUU BEILIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHMYecKod XUMHH TOJIYYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioMm 3peHusi B npeamere «XuMus» 0a30BOT0 ypOBHSI paccMaTpUBaeTCs
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYeCcKask XUMHUsA» OOYYaroIIMMCs MPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
Iy0Ke TOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUIT M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyalIbHBIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro nmpeaMera « XUMUs» JaHHOTO YPOBHS U3yUEHHUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOHBIX SBJICHHUM IMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHNSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B nutane perenus 3aja4 BOCIUTaHUs, Pa3BUTHS M COLIMATN3ALUU 00YyJarOIUXCs IPUHSATHIE
IpPOrpaMMOil MO XUMHHM MOJXOAbl K OIpPENEICHHUIO COJAEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHNWE YHHUBEPCAJBHBIX YUEOHBIX IEHCTBHMH, MMeEromuX 0azoBoe
3HaYeHHUE Ui PA3IMYHBIX BUAOB JESATEIBHOCTH: pPEUICHHs MpoOJieM, TOWCKA, aHalu3a WU



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npakrtuke npenosaBaHus XUMUH KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK U
Ha yPOBHE CPEIHETr0 00IIero oopa3oBaHus, IPH ONPEICICHUN COICPIKATEILHON XapaKTePUCTUKU
HeNnell M3y4eHUs TIpeIMeTa HalpaBICHUEM MEPBOCTEIIEHHOW 3HAYUMOCTH TPATUIIMOHHO
npu3Haéress  (OPMUPOBAHHE OCHOB XHWMHUYECKOWM HAyKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOM ISATEIHHOCTH YEIIOBEKA U KaK OJJHOT'O M3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOIUYECKON TOYKH 3PEHUS TaKOW IMOAXOJ K ONPEACICHUIO LelNel HU3y4YeHUs
npeMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

HEJAU U3YYEHUSA YYEBHOI'O IPEJMETA «XUMMWS»

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3Y4YeHHUS IpeaMmeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XHUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSTHSA,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HUCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JJI MPUOOPETEHUSI YMEHHM OPUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMUUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB [ESATEIBHOCTH, CBS3aHHBIX C HAOJIOJACHHEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkarenbHas XapakTepUCTUKA LI€JeH U 3a7a4 U3y4eHHUs MpeiMeTa B
mporpamMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpefHero odmiero oopaszoBanus. CeroHs B MPEnojaBaHuU XUMHH B OOJbIIEH CTETIEHU
OTa€TCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha MOJrOTOBKY BBIMYCKHHMKa OOIIe00pa30BaTelbHON OpraHU3aliy, BJaJCIOLIEro He HabopoM
3HaHUHM, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMH aKTHBHOTO
MOJIyYEHUS] 3HAHUM Y IPUMEHEHHUSI UX B PEAIbHOU KU3HU JJIs1 PEIICHUS MPAKTUUYECKUX 3a7ad.

B cBa3u ¢ »TMM TnpH U3y4eHHM TNpeaMera «XHUMHs» JTOMUHUPYIOIIEE 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

azlanTaiys 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (HOpMUPOBAHNE
WHTEIJIEKTYyallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K caMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHCHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodieMm,
MOWCKa, aHalW3a U 00paboTku HHPOpPMAIUU, HEOOXOJUMBIX JUIS MPHOOPETEHHUs OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIECHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPEIY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CITOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUS [0 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIs IIOMCKA M aHAJIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHONH MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmMHpoOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEIICHUH XHMUYECKOTO SKCIIEPUMEHTA,;

BOCIIUTaHKE Y 00yUaIOMMUXCsl YOSIKIEHHOCTH B TyMaHUCTHYECKOW HAITPABICHHOCTH XUMHH,
e BaKHOW pONMM B PEUICHWU TIJOOAIBHBIX NPOOJIEM palMOHAIBFHOTO MPHUPOIOINOIB30BAHMS,
MIOTIOJTHEHHUST YHEPTETUYECKUX PECYpCOB M COXPAHEHHUS IMPHPOIHOTO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEPEHKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3/I0POBBIO, @ TAKIKE MIPHUOOPETECHHSI
OIIBITA MCIIOJIb30BaHMSI MTOJYYCHHBIX 3HAHUW JIUISl IPUHSATHS TPAMOTHBIX PEIICHHI B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBICHUSMH.

MECTO YYEBHOT O IIPEAMETA «XUMMUSI» B YYEBHOM IIJIAHE

B y4eOHOM maHe cpemHero ooOmero oOpa3oBaHUs YYEOHBIH mpeaMer «XUMUs»,

U3y4aeMblii Ha 6a30BOM YPOBHE, SBJISICTCS 0053aTEIIbHBIM YY4EOHBIM TIPEAMETOM.
OOmiee YMCIIO 4YacOB, PEKOMEHIOBAHHBIX I WM3y4eHUs Xumud, — 136 yacos: B
10 kmacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 4aca B HEJIEIO).



COIEPKAHUE OBYYEHUSA
10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuenuiit A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHBIE (DOpPMYJBI OpPraHMYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyl OpraHnyecKux BemecTB. HomeHkIaTypa opraHm4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIIMX [IPEICTaBUTENEH KI1aCCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBpPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJAEHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
NPEJCTaBUTEINN ATKAHOB: (PU3MYECKHIE M XUMHUECKUE CBOWCTBA (pEaKIuy 3aMeTCHHsI K TOPEHHUS),
HaXO0XJIEHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIIne
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U TOJIMMEPHU3ALINN ), TOITYyYEHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metmwnOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noauMmepusanun). [lomryueHrne CHHTETHYECKOT0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psia. ALETHIEH —
NPOCTEHIINNA NPECTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ani02eHUpPOSanUs U HUMPOBAHUS), NOJYYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIJIEBOJOPOAAMHU,
MIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHble UCTOUHUKU YIIeBOAOpOA0B. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTtajauThuueckui), mmponu3. IlpoaykTtsl mnepepaboTku HedTH, HUX MNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «HedTte» u «Yromaey», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKONW pPalOThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WIIM MIPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OAHOTO

N3 UCXOAHBIX BCUICCTB WU MIPOAYKTOB peaKHI/II/I).
Kuciiopoacoaep:kamiyue opraHuueckue coeTnHeHHsI



[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METajUlaMH, IaJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHHe. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTtomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEJIOYHBIMUA METAJNIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUEe MOJIEKYJIbl, (PU3MUECKHE U XMMUYECKHEe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue penona.

Anpnerugsl M Kemouwvl. DOpManbIeruj, aueTambAeTHA: CTpoeHue, (Quznueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIyYEeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHE, PU3NIECKIEC M XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIIHE [Tl KJTacca KHCIIOT, PEaKIus
TepupUKalMM), MOoITydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 2pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()HUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMIA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJBI, (PU3NYECKHE M XHUMHYECKHE
cBoiicTBa (B3aumosencTBue ¢ ruapokcuaoM meau(ll), okucienue aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJAE, MPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHue kpaxmaia U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs peaklys ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHUI: IPOBEACHHUE,
HaOJr0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue TiuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OTepHbIE OpraHu4eckre coenHeHus. u3nueckrue U XUMHUUECKHe
CBOWCTBA AaMHUHOKMUCJIOT (Ha MpuMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuner.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOICTBa O€NKOB: TUIPOJIM3, JeHATyparus,
Ka4eCTBEHHBIE PEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpALICHUI: HaOIoIeHue U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalys OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BeicokomosieKyJISIpHBIE COeINHEHHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEIHSAs MOJIEKyJsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCUHEHNN — IIOJIMMEpPU3aLUs U MOJUKOHIECH AL,

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BELIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YEHHMH opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHATUH, ABIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01re ecTeCTBEHHO-HAyuYHbIE IOHATUS: SBJICHUE, Hay4dHbId (DakT, rumoresa, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEePUOJAUYHOCTh, HAOIOJCHHE, HW3MEpEHHeE,
3KCHEPUMEHT, MOJEIUPOBAHUE.

®du3nka: Matepus, SHEPIUsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONIOrns: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOIOIIHME CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MpenapaTsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuit snemMeHT. AtToMm. Snpo aroma, HU30TOMBI. OJNEKTpoHHas 000JI0dKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemenTbl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB 10 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX NEPUOIOB.
DneKTpOHHAas: KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMmMuuyeckux snemeHtoB /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 rpynnam M nepuojam. 3HauyeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTauindeckas). MexaHu3mbl 0Opa30BaHUsI KOBaJECHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTne 0 gucnepcHbIx cucTteMax. MICTUHHBIE U KOJUIOMIHBIE PacTBOPBI. MaccoBast J0JIst
BEILIECTBA B paCTBOPE.



Knaccudukanust Heopranndeckux coequHeHnii. HoMeHkaTypa HeOpraHm4eCK1uX BEIIeCTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAAJICKAIIUX K PA3TMUHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpPaALICHUS
SHEPrUU NMPU XUMUYECKUX PEAKIIUSX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (akTopoB. OOpaTuMble peakuuu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnekTponuTHdeckas aucconuanus. CuiabHbIE M CiiaOble 3JeKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEUIECTB: KUCJIAsl, HEUTPAIbHAS, IIETIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKHX PEImETOK, HAOII0JIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYCCKON paboThl «BiusHue pa3auvHbIX (aKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

Pacuérnbie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€Thl C UCIOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heopranuyeckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XUMHIECKUX SJIEMEHTOB
J. W. MenneneeBa u ocoOEHHOCTH CTpOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJLIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meramnos B [lepruoauyeckoil cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. OOiue
busnueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIIMX METAUIOB (HATPUHM, KaJWi, KaJdbIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYeHUE
KOJUTEKIINU «MeTaJlThl M CIIIaBhD», 00Pa3I[0B HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4,
HaOJIOZICHUE W OINMCAaHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTHOHbI
METAJIJIOB).

Pacuérnrie 3amaun.

PacuéTer Macchl BemecTBa wiik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl MacChl (00BEMa, KOTMUECTBA
BEILECTBA) MIPOJYKTOB PEAKLIUU, €CJIU OJTHO U3 BEILIECTB UMEET IPUMECH.



XHUMHUA U KU3Hb

Ponp xuMun B o6ecriedeH SKOJOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O HAYYHBIX METOaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUMA.

[IpencraBnenus 06 00X HAYYHBIX TPUHITUIIAX TPOMBIIIUICHHOTO TTOJTYYCHHS BaKHEUIITNX
BEIICCTB.

UenoBek B MHpE BELIECTB W MAaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI00PCHHUS.

XuMus U 3I0pOBbE 4YEJIOBEKa: MpaBWJIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacCHOTO MCIIOIH30BaHMS MMPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YUYEHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce ocymiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITUH,
TaK M TMOHSTHH, SBIISIONIUXCS CUCTEMHBIMH JJIsi OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, KiacCcu(UKaIs, TEePUOIUIHOCTh, HAOIIOCHUE, SKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPTUsi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, PU3HYCCKUE BETMYMHBI U €AMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpalbl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHONMOrust: XUMHUYECKas MPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpHraioB, CEbCKOXO03IHCTBEHHOE IMpOn3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaﬂ IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
MMPOU3BOACTBO KOHCTPYKIIHUOHHBIX MaTepuruajioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHWHKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM CpeaHero o6uiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM TOJAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MPpeAMETa « XMMUS» Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJIEYIOIIHE COCTABIAIOIINE:

OCO3HAHHE OOYYAIOUUMHCS POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00y4EHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS B CBOCH JESTENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS DKOJIOTMYECKONH KYJIBTYphl M CIHOCOOHOCTH CTAaBHUTH IIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa « XUMUS» TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHHCTUYECKUMH, COLUOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIEeCTBa,
IOPUHATBIMH B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOLUIMMHU Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS TMYHOCTH 00YYarOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaKaroT cPOPMHUPOBAHHOCTH
OTbITA TO3HABATEJILHOM U MPAKTUUECKOMN IEATEIBHOCTH 00yYaroLMXCsl IO pealn3aliy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U NMPaBOMOPSAKY;

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPHU CO3JIaHUU YUEOHBIX MMPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIMOJIHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY W HAay4YHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

yBaKEHHUsI K IpOIEecCy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT UIUTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U MTPAKTHKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHMH M IOCIEAYIOIIEM AaHAJIU3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MOBEACHMUS;



CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMUUYECKUMH SBJICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOoBOro M Oe3omacHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpallleHusl C BEUIECTBAMH B OBITY, MOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJ WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YMOTPEOICHUS aTKOToJs,
HApKOTUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEILCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B pEIICHUH NPAKTUYECKHX 3a7ad COLMAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil Pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JHOJM TPyJa U pe3yJibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYE€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS S

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKpPY’KaKoIIed MPUPOIHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHIMAESMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYHsS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MOHUMAHUS CIEeNU(PUKA XWUMHUH KakK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYy:KaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOieM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH Al COBPEMEHHOM LMBUIM3aLUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU



KyJbTYpPbl, PEUICHUH TI00ATbHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOW Oe30MacHOCTH, B PA3BUTHH MEIUIIMHBI,
00eCIeYeHN! YCIOBHH YCIIEIIHOTO TPYyAa U 3KOJOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTM METOJOB IIO3HAaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIB30BaTh MOJyYaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHI OKPYXKAIOMIETO0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DPAKTOB M UMEIOIINXCS TaHHBIX
C LEJbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul PEIICHHs Tpo0iIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM JAESITENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHHIO, K
AKTUBHOMY T[IOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

HHTEpeca K 0COOGHHOCTSM TPyZa B Pa3IMUHBIX cepax mpodhecCuoHaNbHOMN AesITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbHI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIUXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HAy4YHbIH (akT, NPHUHIIMI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCaJbHble  yueOHble  JIeHCTBHS (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
peryisTHBHbIE), obecneunBarone (opMUpOBaHME (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh ~ OOy4alolIUMXCsl  MCIOJb30BaThb  OCBOEHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcaJbHble Y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHHME YHHUBEPCAIbHBIMU y4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh W aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEACIATh LEIN JEATEIbHOCTH, 3aJaBasl NapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMW NPHUEMBI JIOTHYECKOIO MBILIUICHUS — BBIICNATH
XapaKkTepHble TPU3HAKK TOHATHM W yCTaHaBIMBAaThb UX B3aMMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHATUS IS OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKUE PACCYKACHUS (MHIyKTUBHBIE, IEyKTUBHbIE, IO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B paCCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYTUPOBATh BBIBOJBI U
3aKJIF0YEHHS;



INPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IeJId, TPeo0Pa30BbIBATH MO/JICIbHBIC MPEJCTABICHUS — XUMHUUECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XUMH4eckass (opMyia, YypaBHEHHE XHMHUYECKOH pEakiuu — TP PEIICHUd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIe HCCIeA0BaTENbCKHUE el CTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [MO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAaHUSA, HCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOaTh 32 XOJ0M IPOIEcca, CaMOCTOATEIHHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABIATh 0OOCHOBAHHBINA OTUET O MPOJCITAHHON
pabore;

npuOOpeTaTh ONBIT YYCHHYECKON HCCIIeIOBATEIbCKOW M IMPOEKTHOM JeSTENbHOCTH,
MPOSBIATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ nunopmaumeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAaX HHpopManmu (Hay4HO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATH HHPOPMAITUIO PA3TTUYHBIX BUJIOB U (DOPM MPEACTABIICHUS, KPUTHICCKH OICHUBATH
e€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTH pa3IMYHbIE METOAbl MPH IMOUCKEe U OTOOpe
uH(pOopMaIiK, HEOOXOAUMOI /711 BBIMIOJIHEHUS yUeOHBIX 33/1a4 ONpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOJIb30BAaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpenctaBieHus MHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEJCTBA MpU paboTe C XUMHUYECKOUN
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3MYecKue M MaTeMaTHYecKHUe) 3HaKu U
CUMBOIIBI, hopMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCIIONIb30BATh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU 1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI B XOJIe JUAIOra W/WIu JUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTaTOB MMO3HABATEIHHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHEHHUH XHUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboThl IO WCCIEOBAHUIO CBONCTB HW3Yy4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO TMpoeKkTa W (OPMYJIHUPOBATH BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UITUI B X0JIe 00CYKICHHS 1 OOMEHa MHEHUSIMH.

OBgi1ajieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUTAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTD,
onpezenss €€ UeNu U 3aa4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alroOpuT™M JEUCTBUN NPU BBIMOJHEHUHM Y4E€OHBIX M HCCIIEOBATEIbCKUX 33/ad,



BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO WX PEHICHUsS C YYETOM MOJyYCHHUST HOBBIX 3HAHUHN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;
OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.
MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHnyeckast XUMHsD» OTPaXxaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XHUMHH B TMO3HAHUU SIBICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOM CpeJIE;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MNOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIIEHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITICPONHBIA  CKEJeT,
byHKIIMOHAIbHAS TpyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA U a30TCOJEpIKaIe COCIUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHNS); TEOPUU U 3aKOHBI (TEOPHUS CTPOSHUS OPTaHMYECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKallie B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIb30BAHNH BAKHEHIITUX OPraHUIECKUX BEUIECTB B OBITY
U TIPAKTHYECKON JeSITeTPHOCTH YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE IMOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOH) (OPMYIT OpPraHUIEeCKUX BEIIECTB
U ypaBHEHMH XMMMUYECKMX PEaKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIIC)KHOCTh H3yYSHHBIX OPTaHHYECKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COEeIUHEHUN
(YyrineBoJopodbl, KHUCIOpOJ M a30TCOAEpXKAlle  COEIUHEHMs, BBICOKOMOJIEKYJISPHbBIE
COEJIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoit Homenkiatype (IUPAC), a Taxxke
NPUBO/INTh TPHUBHAJBHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, TPOIHJICH,
alleTUJICH, ASTHJICHTJIHMKONb, TIHIEPHH, (EeHON, (OpMalbACTHI, aleTalbIeru], MypaBbHHAsS
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, IIIOK03a, (PPyKTO3a,
KpaxmaJl, [1eJUTI0J103a, TIUIHH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BemecTB A. M. BytnepoBa ansi 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (QHU3NYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTWwieH, OyraauweH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, ATaHOJ, ATUJICHTJIUKOIb, TJIMIEPUH, (PEHOJ, aleTalbJeru]l, MypaBbHHAsI U YKCyCHas



KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, AaMHUHOYKCYCHas KHCIIOTa), WUTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOUIMX XMMMUYECKHUX PEAKLHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YIJIEBOJAOPOIHOIO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKHU M MPAKTUUECKOe NPHUMEHEHUE
IPOIYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh yYMEHUH TMPOBOJAMTH BBIUYUCICHHUS I10 XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MM MPOAYKTa PEaKUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIQJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
[IO3HAHMS, MCIONb3YEMbIX B XHUMUU IIPU M3YUYEHUM BEIIECTB U XUMHUYECKHMX SIBJICHUI
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalLMsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYI0H U
n1abopaTopHBIM 000pYyAOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB IPU HAarpeBaHUU, IOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IEHATYypallus OeKOB PU HarpeBaHUH,
[[BETHBIE peaklliny OEJIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MIaCHOCTH MPHU 00palieHun
C BEILIECTBAaMH U JIa0OpPaTOpPHBIM 00OPYJOBaHHEM, IMPEACTABIATh PE3YJIbTAThl XMMHUYECKOIO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHMH COOTBETCTBYIOIIMX pPEAaKIU U (POpMyIMpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYIO HH()OpMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nH(opmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJIOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpPY’KaIOIIeW NPUPOJHON Cpelbl, OCO3HABATH ONACHOCTb BO3JEHCTBHS HA YKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OPraHMYECKUX BELIECTB, NMOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crocoObl YMEHbIIEHUS U NMPEIOTBPALIEHHUS] UX BPEIHOTO BO3JIECHCTBUS Ha OpraHU3M
YEIJIOBEKa,;

JUI O0YyYaroLIUXCs ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUISL CTIETBIX U Ca00BUAAIINX O0YUAIOIINXCs: YMEHHUE HCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHHs Kypca «O01as 1 HeopraHnyeckasi XuMus» OTpaxaroT:

c(hOopMUPOBAHHOCTH MPEICTABIICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHpA, POJU XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUM MBIIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOMUMON JUIs pEeLICHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/uInyeckas, BOJOpPOJIHAs),



KPUCTAJZIMYECKAsT ~ PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PACTBOP,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peaklii, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS! MacChl BEILECTB,
3aKOH COXpPaHEHMsI M NPEBPALICHUS SHEPrHMM NPU XUMUYECKUX DPEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M 0e3011acCHOM MCIIOJIb30BaHMM Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKHU MMOHITUH, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHUS IPU ONHMCAHUU HEOPraHUYECKHUX
BELIECTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUM XHMHUYECKUX PEAKLUI, CHUCTEMAaTHUECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBMalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYSCKHX BEIICCTB (yrapHbId ras,
YTJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETrall€Has W3BECTb, IIUTbEBAs COJa, NUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEJUHEHUSX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJISIpHas, MOHHAas, MeTa/NIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIiie COeAMHEHUH (MPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 31eMeHToB 1—4 nepuoos [lepuonuueckoii cucteMbl XuMuueckux 3nemeHToB /1. U.
MeHeneeBa, HCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANNY, «IHEPTETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHUYECKHUX 3JEMEHTOB M HUX
COoeIMHEHUH o nepuoaam u rpynnam [lepruoaudeckoi cucteMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUIUU IO Pa3InyHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY 3((deKTy peaxiu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAaKIMU, YJaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUII COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJHbIE
U COKpalE€HHbIE YPaBHEHUS peaklii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxkuy UayT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pACIO3HABaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;



c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii NOCPEICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHCca ATUX PEaKIMii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PeaKkluu OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUYECKHE IPOLIECCHI, JIEKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke CPOpMHUPOBAHHOCTh
IpeJCcTaBlIeHu 00 OOIIMX HAyYHBIX NPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHUSA C HCIOJIB30BAaHUEM IOHSITHUS
«MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
pEaKIusax, MacChl BElIecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe HIIU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BELIECTB, TEIIOBOrO ¢ (eKTa peakliud Ha OCHOBE
3aKOHOB COXPaHEHUSI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYI0H U
n1abopaTopHBIM 000pYyAOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3znoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBUM KaTalll3aTopa, ONPEICIIEHUE CpPEJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCATBHOTO MHAUKATOPA, BIMSHUE Pa3IMYHbIX (DAKTOPOB
HA CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kKapOoHaT- U XJOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3amady no temMaM «Meramiey U «Hemeramisl») B COOTBETCTBHUM C NpaBWJIAMU TEXHUKU
0€30I1acCHOCTH NPH OOpaIlleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000PY/I0BAHUEM, NTPE/ICTABIISAThH
pe3yabTaThl XMMHYECKOTo 3KCIIepUMeHTa B (opMe 3amucH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATH XHMMHUYECKYIO HH(pOpMaluio,
NOJy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MAaCCOBOM KOMMYHHKAIMH, IHTEpHET U IpyTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00Pa3HOro
MOBE/IEHNA B OBITY M TPYAOBOH [EATEIbHOCTH B LENISIX COXPAHEHUS CBOErO 3/10pOBbA U
OKPY’KaOIIeW NMPUPOJHON Cpelbl, OCO3HABATH ONACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crocoObl
YMEHBIIEHUs U IPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUSA HA OPraHU3M YEJI0BEKA;

JUisi 00y4JaroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbs: YMEHHE HPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00YUAIOIMIUXCS: YMEHUE HCIIONB30BaTh PEIbePHO-TOUCUHYIO
cucreMy o0o3Hauenuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.
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Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI Beero Konrtpoabusie IIpakTuueckue
padoThI padoThI
11 [Tpenmet oprannyeckoit XxumMuu. Teopus CTPOEHHUS] OPraHUYECKUX 9 1
coenuHeHuit A. M. bytneposa

Hroro no pazneny
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KoanyecTBo 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI B Kontpoabubie IIpakTnyeckue
cero padoTsbI padoThI
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrtema 6
' xuMudeckux aementos JI. . Menyeneena
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 18 1
13 XUMUYECKUE peakluu 11 1 1
Uroro no pazneny 35
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2.2 Hemeramnbl 10 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB 8 1
Hroro no pazneny 27
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarta

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKEleT,
dyHKIMOHANBHAA ~ TpyMma, paauKan,  H30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOAOPOAbL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBoapl, KHUpbI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YeHHH U O€30macHOM
WCIIOJIb30BAaHUM BaXXHEUIIUX HEOPraHUYECKUX W OPraHMYeCKUX

BCIICCTB B 6BITy u HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

14

CdopMUpoBaHHOCTb YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIUE IOHATUS IIPU OIMCAHUU COCTaBa, CTPOEHUA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaKluid,  M3rOTaBIMBATh  MOJEIH  MOJICKYJ
OpPTaHMYECKHUX BEIIECTB IJIS WUIIOCTPAIMH WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (Tpymnmne) COequHEHHH (yriieBOAOpOIbI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAVHEHUSX (OAUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI. Kchopoz[coz[epmamHe n a30TCOoACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

CdopMUpoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTIIMKOJb, TIULEpUH, GeHol, (Gopmanbaeruy, aneTaibAeri,
MypaBbMHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJIEUMHOBas KHCIIOTA,
CTeapuHOBasi KHCIIOTa, TII0KO03a, (PYKTO3a, Kpaxmal, IeJUTII03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3MYecKne W XUMHUYECKHE CBOWCTBA THIHYHBIX TMPEICTABUTEIICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHHS HILTIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXJy TUIOWYHBIMUA MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB ypaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHHMKHU
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAaHUS I TPUHATHS pENICHUNH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMUpOBaHHOCTH ~ YMEHHMW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJIyY€HHWE OSTUJICHA M H3Y4YEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYJOBaHHMEM; IMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKkIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1e1eco00pa3HOro MoBeACHHsI B ObITY M TPYAOBOH NEATEIbHOCTH B
HENIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYXAIOLIEH MPHPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIEHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIECHMWSI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepuonuueckuit 3akon [[.M. MenneneeBa, 3aKkoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMHH,
(haKTOJIOTMYECKUE CBEJCHUS O CBOWCTBAaX, COCTaBe, IOJIYYCHUU H
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU U
B3alMOCBS3b W3YYCHHBIX IOHSATUM, NPHUMEHATH COOTBETCTBYIOIINE
MOHATHUSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKUX
BELIECTB M MX NPEBPAIICHUN; BBIBIATH B3aUMOCBSA3b XUMHUYECKUX
3HAHMW  C¢  TOHATHAMH U NPEICTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYUYHBIX IIPEMETOB

BrageHne OCHOBHBIMM METOJAMH HAy4YHOI'O IO3HAHMS BELIECTB U
XUMHYECKHUX SIBJICHUM (HaOMIoJeHHe, W3MEpEeHHUe, SKCIIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONpPENENATh BaJE€HTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKHX DSJIEMEHTOB B COEJUHEHHUAX Ppa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIeCTBa (aTOMHasi, MOJIEKYJISIpHAsl, HOHHAS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONpenessaTh XapakTep Cpeibl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peakuuy 10 pa3IMYHbIM IIPpU3HAKaM (YHCIIY U COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMupoBaHHOCTD YMEHHMH COCTAaBJIATH YPAaBHEHHS peaKUui
pPa3IMYHBIX THUIIOB, MOJHBIE M COKpALIEHHBIE YPaBHEHHUS pPEaKLMM
MOHHOIO0 OOMEHa, YUUThIBas YCJIOBMSI, IPU KOTOPHIX 3TU pPEAKLUU

UAYT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

1.9

CpopMHUpOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakiny OT pa3Iu4HbIX (akTopoB

ChopMUpPOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCUMOCTH OT BHELTHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akoHa .M. MeHnneneeBa M JIEMOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupOBaHHOCTH ~ YMEHHMH  XapaKTEepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucreMbl  XMUMH4YeCKuUX  anemeHTtoB .M.
MeHnieneeBa, HCIOJIB3YS MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIII,
«9HEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BELIECTB Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC TeHETHUYECKOM CBS3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (IPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH UCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematnaeckyro HomeHkarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBK  YpPaBHECHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XAMHAYECKHH SKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHIMKATOPA, BIUSHHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peaKIMH, PEeaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(ar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTtaiuib» U «HemeTanssy) B COOTBETCTBHH C IPAaBUIIAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYJOBAaHHMEM;  TPEACTABIATH  PE3YyJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yYMEHUH COOMIOAATH MpaBWIa I1O0Jb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapaKTEPHU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLICHHOTO MOJIYYEHHUSI CEPHOU

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTH MPEICTABICHHUH 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIIECTB, NOHMMas cmblca nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U IMPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIICCTB,
TerI0BOro 3 (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHECPTHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4ECKOW XUMHUU

11

1.2

13

[Ipenmer opraHnyYecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
[IOJIyYEHUN HOBBIX BEUIECTB M MaTepUANIOB. Teopus CTPOCHUsI OPraHUYECKHX
coequHenniit A.M. BytiepoBa, €€ 0OCHOBHBIE MMOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTrHs, H30MEpHUs.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHBIE U KPAaTHbIC
csi3u. [Ipencrasienne o Kiaccu(pUKAIUN OPraHUIECKIX BEIICCTB
Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuu 3aMeIleHUs] U TOpPEHUs), HAXOXKICHHWE B NPUPOAE, IMOJyueHHE U

IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONMWIEH —
MPOCTEHIINE MPEACTABUTENHN AIKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus noimmepusanun). [lomyueHre cHHTETHYECKOTO

Kay4dyKa U Pe3UHbI

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psijl. ALIETHUIIEH —
MPOCTEHIINKA TPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMM TUIPUPOBAHMS,  TaJIOr€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIYUYCHHUEC U MPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHME W XWMHUYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), TONYYCHHE U MPHUMEHEHHE.
Tonyon: cocraB, cTrpoeHue, GU3NYECKUE U XMUMHUYECKHE CBOWCTBA (peakluu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJMyuYe€HUE U MpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[TpuponHble WCTOYHHMKH YTJIEBOMOPOAOB. IIpHpOAHBI Tra3 W TOMYyTHHIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:

MepEeroHkKa, KPEeKUHT (TEPMHUYCCKUH, KATAIUTUYECKUM), TMUposn3. [IpoayKTh




nepepaboTku HeTH, X IPUMEHEHHUE B TPOMBIIITICHHOCTH U B ObITY. KameHHBbIi

yTOJIb U IPOAYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHON W 3TAaHON: CTPOECHHE,
¢du3nyueckue U XMMHUYECKHE CBOMCTBa (peaklUuWd C aKTUBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IAMHU, TOpPEHHE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MoOJIEKyJ1aMH cIUpTOB. [leficTBEe MeTaHOJa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.
MHOroaToMHBIC CIIUPTHL. DTHWICHTIIMKOb U TIHIEPUH: CTPOCHUE, (PU3HUECKHe
U XMMHUYECKHE CBOMCTBAa (B3aUMOJEWCTBHE CO IIEIOYHBIMU METaJIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIEeprHa U OTUJIICHITIUKOJIA

deHout: CTPOCHUEC MOJICKYIJIbI, q)HSI/ILleCKI/Ie M XUMHUYECKHE CBOICTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaerupl U KeTOHbL. DOpMalbJeTru/l, alleTalbAeTHA: CTpoeHue, pusndeckue
u XUMHUYCCKHUEC CBOMCTBA (peaKHI/II/I OKHUCJICHUA nu BOCCTaHOBJICHNA,

Ka4CCTBCHHBIC peaKI_[I/II/I), MNOJIYYCHHEC U IPUMCHCHUEC

3.4

OHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHUCJIOTBI: CTpOeHHe, (pu3nyeckrue U XMMUYECKHUe CBOMCTBa (CBOWCTBa, 00mue
JUI Kjacca KHCJIOT, peakuus »TepuduKanuu), MOJIydeHHe U NpUMEHEHHE.
CreapuHOBas U OJE€MHOBAsI KMCIOTHI KaK MPEICTAaBUTENIN BBICIINX KAPOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBI/I@

3.5

CrnoxxHbie 2QUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KHUPOB

3.6

VYraeBojsl: cocTaB, Kiaccuukanus yriaeBoJoB (MOHO-, 1U- U MOJHCAXapUbI).
I'moko3a — mpocTelmuii MOHOCaXapHul: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
¢bu3uvYecKne W XHUMHYECKHE CBOWCTBA (B3aUMOJEHCTBHUE C THUIPOKCHIOM
menu(ll), okucieHume amMmmMavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHUE,
6uosornyeckas posib. Porocunrte3. Ppykro3a Kak U3oMep Iioko3bl. Kpaxman
U [EJUTFONI03a KaK MPHUPOAHBIe mosmMepsl. CTpoeHne Kpaxmaia U LEeJUTION036I.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaxus ¢ HoJ0M)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCANHCHU A

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHudyeckre coenuHeHus. Pusnueckue u
XMMHYECKHE CBOMCTBa aMMHOKHUCIOT (Ha MpUMepe IuuuHa). bruonornueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI




4.2

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJIApHBIE coenauHeHus. IlepBuuHas,
BTOPUYHAS U TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB:

THAPOJIN3, A€HaTypalrsd, KAHECTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOJ'ICKyanpHBIe COCOAUHECHUA

5.1

OCHOBHBIE ITIOHATHS XHMHHU BBICOKOMOJICKYJISIPHBIX COGﬂHHCHHﬁZ MOHOMCED,
IIOJIMMED, CTPYKTYPHOC 3BCHO, CTCIICHDb MMoJIMMEpu3aluu, CpeaHssa
MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COCZ[I/IHGHI/Iﬁ — [MOoJIMMEpHU3alrAa U IMOJIMKOHACHCAI A

5.2

11 KVIACC

Kon

DKCIepUMEHTAIbHBIE METOAbl H3YUYEHHS BEIIECTB M WX MPEBpallCHUIL:
O3HAKOMJICHHE C oOpa3llaMl TMPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

IIpoBepsieMblii 3JIEeMEHT COleP:KAHUS

1

TeopeTnyuecknue OCHOBbI XUMUHU

11

1.2

1.3

14

1.5

XUMHUYECKUH 37IeMeHT. AToM. Slipo aToMa, H30TOMBI. DIEKTPOHHAS 000JI0UKa.
DHepreTUUecKre YPOBHHU, HOAYPOBHH. ATOMHBIC OpOUTAINH, S-, P-, d-2JIEMEHTHI.
OcobeHHOCTH pacnpe/ieNieHHsl 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB

NEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHASI KOH(PUTYpalHs aTOMOB

[Tepuognuecknii 3akoH u Ilepuonuyeckas cucteMa XMMHUYECKHUX JIEMEHTOB
J .. Menneneesa. CBs3b nepuoindeckoro 3akona u Ilepuoanueckoil cucreMsl
XUMHYECKHX 371eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSl CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIIECTB IO IpyHIaM MU IMEepHojaM.

3HaueHMe MNEPUOANYICCKOr0 3aKOHA B pa3BUTHU HAYKH

CtpoeHue BemlecTBa. XHUMHYECKash CBA3b. BuIbl XUMHYECKOW CBS3HU
(koBajieHTHasl HETMOJSpPHAS W TMOJspHas, WOHHAs, MeTrayuimueckas). oHbI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XMUMHYECKON

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoHas cBs3b
BanenTHoCTh. Dn€KTpOOTpULATENBHOCTD. CTENEHb OKUCIIEHUS

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THMA KpPUCTAUIMYECKOW pemeTku. lloHsaTHe 0 aucnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE PAacTBOPBL. MaccoBasi OISl BEILECTBA B

pacTBope




1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHUYCCKUX BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccupukanuss — XMMHYECKMX — peakuuid B
HEOPraHMYECKON U OpraHMYeCcKON XMMHUU. 3aKOH COXPaHEHUSI MacChl BEILIECTB,

3aKOH COXpaHCHHS U MMPEBPAILICHUA DOHCPIUHU ITPHU XUMHYCCKUX PCAKIUAX

1.8

1.9

1.10

111

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOpHI, BIUAIOIIME Ha
cocrosiHue xumudeckoro paBHosecus. [Ipunmun Jle [llarense

OnexTponutnueckas auccounanus. CuibHble U ciadble 3ekTponutsl. Cpena
BOJIHBIX PAcCTBOPOB BEIIECTB: KHUCINAs, HEHTpaibHas, mIeJo4yHas. Peakiuu

HOHHOr0 0OMEHa

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKkuuun

Heoprannueckas xumus

2.1

2.2

Hewmeraner. [Tonoxenne nemetauioB B [leproanyeckoit cucteMe XMMAYECKIX
anemenToB J[.M. MenneneeBa u 0coOEHHOCTH cTpoeHUsi aToMOB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMeEpe KHUCIOpOoAa,
cepsl, pocdopa u yrirepoa)

XUMHUECKHE CBOWCTBA BaXXHEWIIMX HEMETaIOB (TaJloreHOB, Cephbl, a30Ta,
docdhopa, yriaepoga W KpEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCJIOPO/ICO/IEPKAIINX  KUCIIOT, BOJOPOIHBIX coenuHeHwit). [IpumeHenue

BaKHEHUIIIMX HEMETAIJIOB U UX COCAUHEHUI

2.3

2.4

Meramnsl. [lonoxenne meraiioB B Ilepmoandeckol cUCTEME XUMHUYECKHX
anemeHToB /I.11. MenzneneeBa. OcoO€HHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue puznyeckue cBoiicTBa MeTayioB. CrijiaBbl METAJIJIOB.

DNEKTPOXUMHUYECKHUH psil HAIPSHKEHUH METalJIOB
XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KaldWil, KaJIbIIHM,
MarHui, aJlfOMUHUH, IIHHK, XPOM, XKEJIe30, MeJlb) U UX coenuHeHuid. OO0mme

CIIOCOOBI MOJIYUCHUA MCTAJIOB. HpI/IMCHCHI/Ie METAJlJIOB B GBITy N TCXHHUKC

2.5

I'eneTmueckas CBSI3h HCOPraHMYCCKUX BCHICCTB, MIPUHAAJICKAINNX K PA3JIMYHBIM

Kj1acCaM

3.1

3.2

XUMHS U )KU3Hb

Ponp xumum B obOecneueHHH 3KOJ'IOFI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U IIHIIEBOH
6C3OHaCHOCTI/I, Pa3BUTHHN MCOULIUHBI. IlonsTue o HAayYHbIX MCTOHAaX IMO3HAHUA

BEHIECCTB U XUMHUYCCKUX peaKHI/Iﬁ

[IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOTY4YeHUS

BOKHEHIIMX BEHIECTB. YEIOBEK B MHUpPE BEIIECTB U MAaTEPUATIOB: BaKHEUIIIME




CTPOUTCJIBHBIC MAaTCpHaJibl, KOHCTPYKIIMOHHBLIC MAaTCpUajibl, KPaCKHU, CTCKIIO,
KEepaMuKa, MaTCpuaJibl AJId JJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHBIE y100peHUS

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBUJia HCIOJIB30BaHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30I1aCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCHHeBHOﬁ KHU3HHU




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'adpuensin O.C., Ocrpoymosn U.I'., Caaakos C.A. «Xumus. 10 knace» (M.:
[Ipocemenue, 2023).
I'adopuensin O.C., OcrpoymoB WU.I'., CnagkoB C.A. «Xumus. 11 knace»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

MeToauueckue mocodus x yaeonukam s 10 u 11 kmacco (6a30BbIi ypOBEHB) /
O.C. TI'abpuensu, N.I'. OctpoymoB. — M.: [IpocBemenue, 2023.

Knura aas yuureas. 10 knacc / O.C. I'abpuenss, U.I'. Octpoymos, C.A. Cnaakos.
— M.: Ilpocsemienue, 2019.

KonTpoabHbie u npoBepounsbie padotThl. 10 u 11 kmacesr / O.C. I'aGpuenss u ap.
— M.: Ilpocgemienue, 2019.

JononHuTebHbIE ocodus. «O0IIas XUMUS B TECTaX, 33J1a4ax, YIPaKHEHUIX
(O.C. I'abpuensn, U.I'. Octpoymos, A.I'. Beenenckas) ais 11 knacca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

«Poccuiickas iexkTponnasi mkoJia» (PIII) — resh.edu.ru. UnTepakTuBHbIC
YPOKH C BUACOJICKIMAMH, KOHCIICKTAMH, TPEHAKEPAMU ¥ KOHTPOJIEHBIMH
3a[aHUSIMH.

«EnuHoe conep:kanue oduiero oopasoBanus» (eds00.ru) — KOHCTPYKTOp pabounx
porpamMM, UHTEPAaKTUBHBIC TaOIUIBI MeH/ieneeBa, ClipaBO4YHbIC MaTCPUAIIBI.
Enunas kosutexuusi LHIOP — school-collection.edu.ru. Comepxut xumudyecKkue
MOJICTIH, aHUMAaIlU1, UHTEPAKTUBHBIC 3aaHUS.

®enepanbHbIi HEHTP JJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (PLIIMOP) —
fcior.edu.ru. MomyneHBIE HHTEPAKTUBHBIE KYPCHI IO BCEM TeMaM XHMHH.
«MockoBckast y1eKTpoHHas mkoaa» (ML) — uchebnik.mos.ru. Cuenapuu
YPOKOB, BUPTYyaJIbHbIC JIAOOPATOPHBIC paOOThI, TECTHI, BUACOYPOKH.

Pecypcol cetn UnTepuer

ChemNet (chemnet.ru) — Xumudeckast nHGOpMaIOHHAS CETh: (PyHIaMEHTAIbHbIC
MaTepUaIbl, SICKTPOHHBIC BEPCUH KYPHAIOB CEpUU « XHMUS.

I'azera «Xumus» u caiit «5 nuay Ha ypox xumumn» (him.1september.ru) —
METOIMYECKHE MaTepUaIIbl ISl YIUTEIS.

«AJIXUMHMK» (alhimik.ru) — caiit JI.}O. AnnkGepoBoii: yueOHbIC 1 CIIPaBOYHbIC
MaTepraIbl.

«OTKpBITHIH KoJLTeTK: Xumus» (Chemistry.ru) — tpeaupoBounsie Tectbl ETD,
yueOHBIE MIaKaThl, AHUMAIIUH, IKCIIPECC-TECTHI.

«®oxchopa. YueOHUK» — AIEKTPOHHBIN yueOHUK ¢ pa3aenamu «KopoTko o
TJIAaBHOMY, «BOMpPOCH 7151 CAMOKOHTPOJIS), HHTEPAKTHBHBIMH 3a/Ja4aMH.

Caiit ®UIIH (fipi.ru) — otkpeIThiii 6ank 3amanuil EI'D u OI'D mo xumuw,
crieupHUKAIUH, TEMOBEPCHH.

«AKanace» (yaklass.ru) — nHTepakTUBHBIC 3a]1a4H, BUACOYPOKH, KOHTPOJIbHBIE
TECTBI C aBTOMATUYECKOW MPOBEPKOH.



e PhET Interactive Simulations — 6onee 50 HTMLS5-cumynsnuii (Komopaackmuit
YHUBEPCHUTET): «YpaBHUBAHUE XUMUYCCKUX ypaBHEHHI», « COCTOSTHUS BEIIECTBAY,

«MosnsspHOCTB» U Jp..
e BupryaabHble sadoparopun (Hanpumep, VirtuLab, BupTyansHbie 1a00paTopuu
MDOIII) — uHTEepaKTUBHBIE IPAKTUYECKUE PAOOTHI U ONBITHI, COOTBETCTBYIOIINE

LIKOJIBHOM MPOrpaMMe.



		2026-10-06T14:54:03+0700
	НОУ "КАТОЛИЧЕСКАЯ ГИМНАЗИЯ Г. ТОМСКА"




