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l. MNOACHUTEJIbBHASA 3ATINCKA

[IporpaMMa mo XUMUM Ha YpOBHE CpeqHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoii denepamumy,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (enepalibHOl 00pa3oBaTeNbHOI MpPOrpaMMbl CPEIHErO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHBIX opraHu3ausx Poccuiickoii @enepamnuu, peaTu3yronX OCHOBHBIC
00pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX TMOJOXXKEeHUM «CTpaTeruu pa3BUTHUSI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONpeIeieHHIo oOuieil cTpaTeruu
0o0Oy4deHHs, BOCIUTAHUS U Pa3BUTHUS, OOYUYAIOUINXCS CPEACTBAMU yueOHOTro mpeaMera «XHUMHUS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMOOOYCIIOBIIEHHOCTH TIeJIeH, COAep KaHusl, pe3ylIbTaTOB 00y4eHUsI U TpeOOBaHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJIy4aeMO€ BBITYCKHUKAMU 00IIe00pa3oBaTEIbHON OpraHu3aIlii,
SIBIISIETCS HEOTHhEMJIEMOH 4acThio MX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIAM 3TarloM
peanu3alud Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIINX
[EJIOCTHOW CUCTEME XMMHUYECKOTo 00pa3oBaHMs. JTU IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB
IpHUPObI, HOPMHUPOBAHUST MHUPOBO33PEHHS U OOIIEH KyIbTYphl YEIOBEKA, a TAK)KE HKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MIPUPOIHOM cpene. Peanuzyercs xumudeckoe
oOpa3zoBaHue 0OyJarOIIMXCS HA YPOBHE CPEIHEro 00Iiero oOpa3oBaHMs CpeICTBaMHU y4eOHOTO
npeaMeTa «XUMHS», COJAEPKaHUE U TTOCTPOECHUE KOTOPOTO OIMPEACIICHBI B MPOTpaMMe 10 XUMHUHU
¢ yu€ToM crienu(UKM HAayK1 XUMUH, €€ 3HaYCHUS B IO3HAHUH TTPUPOIBI U B MATEPHATBHOM KU3HU
oOmiecTBa, a TakXke ¢ y4€ToM OOIIMX LeNed W MPUHLHUIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparun.

XUMHS KaK DJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HUIPaeT OCOOyI poiib B COBPEMEHHOM
UBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHON KyiabTypbl. OHAa BHOCHT CBOM BKIAJ B
dbopMUpOBaHUE PAMOHATFHOTO HAYYHOTO MBIILICHUS, B CO3aHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYy’KaroleM MHUpe KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XMMHUH Ha
OCHOBE IOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMECHEHHUSI.

TecHo B3aMMONIEHUCTBYS C JPYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHUS CTaja HEOThEeMJIEMON
YaCThI0O MHUPOBOU KYJIBTYPHI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TPYyJa W >KU3HU KaxXIO0TrO
yreHa oOmiectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3UJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTHMIl HAalpaBJeHa Ha pelIeHHe TIO0aTbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0OBEYeCTBA — ChIPbEBOM, IJHEPTETUUECKOM, TUIIIEBOM, SKOJIOTUIECKON OE30MaCHOCTH U OXPaHbl
3/10pPOBBS.

B cooTBercTBUU € 00IIMMHU LETSIMH U IPUHIIMIIAMU CPEIHETr0 O0IIero 00pa3oBaHus co/lepKaHne
npeamera «Xumusi» (10-11  kmaccel, 0a30BBIi  ypOBEHb H3YyYEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJIOIHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocraBisitolmiuMy npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XUMUS» U
«O01mas u HeopraHMuueckasi XMMH», OCHOBHBIM KOMIIOHEHTOM COJICPKAaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMAa 3HAHUH 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH 3
o011eil XMMHUM) U OpraHuuecKoi XxuMuu. @opMUpPOBaHUE JTAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeaMera 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTOO0pasus BELIECTB Ha OCHOBE
OOLINX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Opranndeckast Xumusi» 1 «OO0I11ast 1 HeopraHM4ecKast XUMHsH
chopMUpoBaHa B porpaMMe Mo XMMHH Ha OCHOBE CUCTEMHOTI'O MOAX0/1a K U3YUYEHHUIO0 yU4eOHOIo
MaTepuaia U o0ycIOBJIeHa UCTOPHUUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMMHU BEIIECTBA pPACCMaTPUBAIOTCS Ha
YPOBHE KJIACCHYECKOM TEOpUM CTPOEHHUS OPraHMYEeCKUX COEIMHEHUH, a TakKe Ha YpOBHE
CTEPEOXUMUYECKUX WU DJIEKTPOHHBIX INPEJCTABIEHUN O cTpoeHuu BemiecTB. CBeneHus 00
U3Y4aeMbIX B KypC€ BEIECTBaX /JalOTCS B Pa3BUTUU — OT YIVIEBOAOPOJOB O CIIOKHBIX
OMOJIOTUYECKH aKTHBHBIX COEAMHEHHMHA. B Kypce OpraHMuYecKOdl XHWMHUU TONY4YaloT Pa3BUTHE
c(hopMUPOBaHHBIE HA YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHus epBOHAYAIbHbIC MPECTABICHUS
0 XMMHYECKOH CBSI3U, KIIAaCCU(UKALMOHHBIX TPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOICTB BELIECTB
OT UX CTPOCHHUS, O XUMHUUECKON peaKInH.

[Tos1 HOBBIM YIJIOM 3peHUs B peaMeTe «XUMHUs» 0a30BOr0 YPOBHS pacCMAaTPUBAETCS U3yUEHHBIN
Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs TEOPETHUYCCKHA MaTepwal M (PaKTOJIOTUYCCKUE
CBEJCHMSI O BEIIECTBaX M XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOpraHW4yecKass XUMHA» O0ydarolIMMCs MPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAuU€HUE
NEPUOJIMYECKOT0 3aKOHA € OOIIETEOPETUYECKUX U METOA0JIOTHYECKUX MO3ULINH, TTy0Ke OHATh
HUCTOPUYECKOE M3MEHeHHe (YHKIMI 3TOro 3akoHa — OT 00o0maromeil 10 OOBACHSIONEeH u
MIPOTHO3UPYIOLLEH.

EnvHag cuctema 3HaHMM O BaKHEHIIMX BEIECTBAaX, UX COCTABE, CTPOEHUH, CBOMCTBaX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poib B I[O3HABaTEIbHOUW U
MPAKTUYECKON JEsITebHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHUS K IpOIECCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMOTHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npenmMera « XUMHS» JaHHOTO YPOBHS U3yU€HUSI OPUEHTUPOBAHO Ha (hOpMHUpOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBJICHUM MyTEM HKCIIEPUMEHTA
U pElICHUS TPOTHBOPEUHUN MEXKIy HOBBIMU (DAKTaMH U TEOPETUYSCKUMHU MPEANOCHUIIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mane pemieHus 3amay BOCHUTAHUS, PA3BUTHS M COLMATU3AIMU OOYYAIOIIMXCS MPUHSTHIC
IpOrpaMMOil MO XUMHHM MOJAXOAbl K OMNpPENETICHHUIO COJCp)KAaHUS U TOCTPOEHHUs IperMera
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe



3HaYeHHWE Ui PA3JIUYHBIX BHUJIOB JEATEIBHOCTU: pEIIeHHUs NpobiieM, MOMCKa, aHanuu3a u
0o0paboTkn wuH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B mpaktuke npernogaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO OOIEero oOpa3oBaHUs, TaK M HA
YPOBHE CpeaHero oomero oOpa3oBaHusi, MPU ONPEICICHHH COACPKATEIBHON XapaKTepUCTUKU
Henel W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércss (HOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM IeATEIHLHOCTHU YeJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3pEHHs] TaKOM MOIXOJ K OIMpPENETICHHIO Iesield U3ydeHHs
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHUS TJIABHBIMH IESIMA U3YYCHHS TIpenaMeTa « XuMUs» Ha 6a30BOM
ypoBae (10 —11 ki1.) IBISAIOTCS:

. (hOopMHUpOBaHHE CHCTEMBl XHUMHYCCKHX 3HAHMM Kak BaKHEWINCH COCTaBISIOMIECH
€CTCCTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JIeKAT KIIOYCBBIC ITOHATHS,
(dyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUEC W TTOHMMAHHE
CYIIHOCTH JJOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

o (dbopMUpOBaHHE U PA3BUTHE MPEJCTABICHUM O HAYYHBIX METOJaX TMO3HAHHs BEUIECTB U
XUMHUYECKHX PEaKInid, HeOOXOMUMBIX JJIsi MPUOOPETCHUS YMEHUH OPUCHTHPOBATHCS B MHPE
BEIICCTB U XUMUYCCKUX SBJICHHUH, UMEIOIINX MECTO B IPHPOJIC, B TPAKTUICCKON M TTOBCETHEBHOM
YKU3HU;

o pa3BUTHE YMEHUH U CIIOCOOOB ACSITENFHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHYECKOT0 HKCIIEPUMEHTA, COOIII0IEHNEM IIPAaBUJI OE30M1aCHOTO OOpAaIEHUS C BEIIECTBAMHU.
Hapsiny ¢ sTum, copepkarenbHas XapakTEepUCTHKA Ieled W 3ajad W3ydeHHUs MpeaMera B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
CUCTeMe cpefHero odriero oopasoBanus. CerofHs B MPenoJaBaHUU XUMHUU B OOJIbIIIEH CTETIeHN
OTIa€TCs MPeANOoUTEeHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHONH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHHSMH aKTHBHOTO
TIOJTyYCHUS 3HAHWN Y IIPUMEHEHUS MX B PEATLHON XKU3HU JJIs PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3mM ¢ 3TUM TpW W3y4YEHUH MpeaMeTa «XUMHUS» JOMHHHPYIOIIee 3HAYCHHUE MPUOOpPETArOT
TaKHe MEH U 33]]a91, KaK:

ajanTtanus OOYYalOIIUXCS K YCJIOBUSM TUHAMUYHO Pa3BUBAIOIIErocs Mupa, (HOpMUPOBaHUE
MHTEIJIEKTYaTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dbopMUpOBaHHE Y OOYYAIOIIMXCS KITFOYEBBIX HABBIKOB (KITFOUCBBIX KOMITCTEHITUH), MMCIOIIHX
VHHBEPCAThHOE 3HAUCHUE JIUISA PA3IMYHBIX BUJOB JICATEIBHOCTH: PEHICHUS TpoOJieM, TOUCKa,
aHaiam3a U o0paboTKu MHpOpMAIUK, HEOOXOAUMBIX MJIsi TPUOOPETEHUS OIBITA JIEITEIbHOCTH,
KOTOpasi 3aHUMAaeT Ba)XHOE MECTO B IO3HAHWM XHMHHU, a TaKKe i1 OLIEHKU C TMO3ULUN
IKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpTraHM3M YeJIOBEeKa U MPUPOJAHYIO CPELy;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HWHTEIUICKTYadbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHUS 10 XHUMHU B



COOTBETCTBUH C KH3HCHHBIMU ITOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC HH(POPMAaIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHHE M pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIILUICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y O0yJaroIuXxcs YO IEHHOCTH B TYMAHUCTHYECKOW HAINPABICHHOCTH XUMHH, €€
BXHOH pOJIM B PEHICHHM TIJIOOAJBHBIX MPOOJIEM pPAlMOHATIBHOTO IMPHPOIOIOB30BAHMS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETESHUS
OTIBITA MCITOJIb30BAHUS TIOJMYUYCHHBIX 3HAHUH JUTSI IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIHSX,
CBSI3aHHBIX C XHUMHUYCCKUMU SIBIICHUSMHU.

B ygeO6HOM 1U1aHE CpeHero 001mero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOr0 yPOBHS BXOJHT B
COCTaB MpeIMeTHOM obsacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO11ee yucio YacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE CPEHEro 0OIIero
obOpasoBanus, coctaBisieT 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henento), B 11 ximacce — 34
yaca (1 yac B Hezemo).



1. COJEPKAHUE OBYYEHUA

10 KJIIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

[Ipeamer opraHnyeckol XUMHH: €€ BO3BHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJTYYEHUN HOBBIX
BEILIECTB U MaTepuasioB. Teopusi CTpOECHUsS] OpraHM4eckKux coenuHeHud A. M. bytiepoBa, eé
OCHOBHbIE MOJIOXKeHUA. CTPYKTypHbIe (DOPMYIIbl OPraHUYECKUX BellecTB. [ oMoIorus, u3oMepus.
XuMHUYEcKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIEC U KPATHBIE CBSI3H.
[IpencraBienue o KiaccH(pUKAMK OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKHX
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPECTaBUTENEH KJIaCCOB
OpraHMYECKUX BEIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M UX IPEBpAllEHUI: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHMYecKUX BEILIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJCHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (ILJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).
YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NPOCTENUILUE ITPEICTaBUTENN
aJIKaHOB: (PU3MYECKHE U XMMUUYECKHE CBOWCTBA (peaKLMM 3aMEILEHUS] U TOPEHMS), HAX0XKJICHUE B
pUpOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMUYECKMH psAl. ODTUIEH U NPONWIEH — IpOCTEHIIne
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAlIUU, OKHCIICHUS U TIOJIMMEPHU3alliH ), TOIyYeHUEe U TPUMEHEHUE.
Ankanuensl: OyraaueH-1,3 u metunoyraauen-1,3: ctpoeHue, BaxHEeHIINe XUMUYECKUE CBOWCTBA
(peakuus monuMepusaiun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOIMYECKHH psii. ALETHUIIEH — MPOCTeHIIHiA
IIPEJICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA (pEeaKIu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (uU3MUECKHUE W XHWMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIydeHHE M TpUMEHeHue. Jonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K pa3IMYHbIM KJlaccaMm.

[TpupoaHbIe HCTOUYHUKH YTIAeBOI0POAOB. [IpupoHblii ra3 u monytHeie HedTaHbIe ra3bl. HedTh 1
e€¢ mnpoucxoxaeHue. CrocoObl mepepaboTKH HEPTH: NEPEeroHKa, KPEeKUHr (TepMUYECKUH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepadboTKH.
OKCHepUMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB M HUX IMpEBpalllEeHUu: O3HAKOMIIEHHE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE

MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIAHBIX, IPOBEICHUE MPAKTUYECKOW pPabOTHI:
MOJYYEHHE ITUIEHA U U3YYEHHE €TI0 CBOWCTB.
PacuérHbie 3agaun.



Bbruucnenus no ypaBHEHHIO XMMHUYECKOM peakLuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO
BElIeCTBAa WJIM IPOAYKTa PEaKUMM 110 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3
MCXO/HBIX BEILECTB WIH IPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenensHbIC OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJI: CTPOEHUE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBa (peaklUMU C aKTUBHBIMU METaJlJlaMM, Fajlor€HOBOJOPOAAMHU, TOPEHHE), IPUMEHEHHE.
BonoponHsle cBsA31 MEXIy MOJIEKYJIaMU CIIUPTOB. J[eiCTBUE METaHOJIa U TAHOJIA HA OPTaHHU3M
YeJI0BEKA.

MHoroaTomMHble COUPTHI. DTUIECHIVIMKONIb U TJIMLEPUH: CTPOCHHE, (PU3NYecKHe U XUMHUYECKUe
CBOMCTBa (B3aMMOJEWCTBHE CO IIEIOYHBIMU METAJUIaMH, KauyeCTBEHHAs peakuus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

®DeHOM: CTPOCHHE MOJCKYJbl, (DM3MYECKHEe W XUMHYECKHE CBOHCTBA. TOKcHMYHOCTH (heHoa.
[Tpumenenue penona.

Anbrerunpl U kemonsi. GopManbAeru, aleTaabACIH: CTPOCHHE, (U3NYECKUE U XMMHUYECKHE
CBOMCTBa (peakUMM OKHCJIECHUS U BOCCTAHOBJICHMsI, KaueCTBEHHBIE PEAKIMM), MOIY4YEeHUE U
IIPUMEHEHHUE.

OMHOOCHOBHBIE TIpe/EbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuduKanm), mnojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX
MOIOLIEE NECUCTBHE.

CrnoxHble 3Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponn3 cnoxxHbIx 3¢upoB. JKuphl.
I'maponus xupos. [Ipumenenne xupos. buosnornyeckas posb KUpPOB.

VYrneBoapl: cocTaB, KJIACCU(UKAIM YIIeBOAOB (MOHO-, AM- M Tojucaxapujsl). [okosza —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuoM meau(1l), okucnenne aMMuadHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
ouonornueckas poib. orocunTe3. OpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman m nemmonio3a Kak HpUpoAHble NosnMepbl. CTpoeHue Kpaxmajga M EJUIFOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAKIIHsI C HOJIOM).
DKcrepuMeHTaIbHbIE METO/Ibl M3YUEHHUS BEIIECTB U UX NPEBPAILCHUIA: TPOBEICHUE, HAOII0IeHE
U ONHMCAaHHE JIEMOHCTPAL[MOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE pPEAKIUU
OJTHOATOMHBIX CIHUPTOB (OKMCIeHHEe 3TaHoia okcuaoMm Meau(ll)), MHOrOaTOMHBIX CIHPTOB
(B3aumopieiicTBue rmuepuHa ¢ rugapokcuaoMm menu(ll)), anprernioB (oKuciIeHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u ruapoxcuaom menu(Il), B3aumoaecTBrue Kpaxmana ¢ UOIOM),
MIPOBEJICHUE MPAKTUYECKONW paboThI: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaun.

Bbruncrnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJTUYECTBA MCXOIHOTO
BEIIECTBA WJIM TNPOJYKTAa pEaKkIHH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3
MCXOJHBIX BEILECTB WM IPOJYKTOB PEAKIIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.



AMUHOKHCIOTHl Kak aM(OTepHble OpraHMYeckue coequHeHus. DPuznyeckue U XUMHUYECKHE
CBOICTBA aMUHOKHUCIOT (Ha IpuMepe MMIMHA). buojormueckoe 3Hau€HHE AMMHOKMCIIOT.
[TenTupael.

benky kak npupoiHbIe BBICOKOMOJIEKYIISIpHBIE coeiuHeHus. [lepBuuHas, BTOpU4Has U TpETUUHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB: THAPOJIM3, NEHATypalus, KadyeCTBEHHBIC
peakIy Ha OCJIKH.

DKCrepuMEHTAIbHBIE METObl U3YUEHHUS BEIECTB U UX MpEBpallleHuii: HaOM0IEHUE U OMHCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpalusi OEIKOB IPU HArpeBaHUH, LIBETHbIE PEaKUu OEIKOB.
BbicokomosieKyJISIpHBIE COeIMHEHUS

OcHOBHBIE TIOHSTHUSI XHMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIHMMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPeIHSAs MoyeKyiaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHEHCALINS.
OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M UX IPEBpAllEHUI: O3HAKOMIIEHHUE C
o0pa3lamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXnpeaMETHbIX CBs3ed NpH H3Yy4eHUM opraHudeckoil xumumu B 10 Kkiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OO0me ecTeCTBEHHO-HAyYHbIC MOHATHUS: SBJICHHE, HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KiaccuuKalus, NEePUOAUYHOCTb, HAOIIOJCHHE, U3MEPEHHE, IKCIEPHUMEHT,
MOJICJINPOBAHUE.

®usnka: MmaTepus, dHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJa, DHEPIeTUYECKUI YpPOBEHBD,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MUYeCKre BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BeLIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, FTOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTNINBO, PECYPCHI.
TexHonorus:: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO MHUTAHUS, MOIOLIUE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMHUECKUH 351eMeHT. AToM. SIipo aToMa, U30TOMbIL. DIEKTPOHHAS 000JI0UKa. DHEPreTuYecKue
YPOBHH, MMOAYPOBHH. ATOMHBIE OopOuTanu, s-, P-, d- amemenTsl. OCOOCHHOCTH pacHpeAeICHHS
AIIEKTPOHOB O OpOMTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX UYETHIPEX MEPHOJOB. DJIEKTPOHHAsS
KOH(UTypalus aTOMOB.

ITepnonnueckuii 3akoH u lleproanueckas cuctema xumudeckux anemeHTos 1. 1. Menneneesa.
Csa3p nepuoanueckoro 3akoHa u Ilepumonmueckoid cuctemsl XUMHUYecKuxX 3nemeHtoB I, WM.
MeHnieneeBa ¢ COBpEMEHHOU TEOpUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TpynnaMm u
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKast CBSA3b. BUABI XUMUYECKOH CBSA3M (KOBaJICHTHAS HEMOJISIPHAS U
NOJIIpHAasi, MOHHAs, MeTaJuInyecKkas). MexaHu3mbl 00pa30BaHUs KOBaJICHTHON XMMHUYECKOMN CBSI3U



(oOMeHHBII u JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas CBSI3b. BaneHnTHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYJIIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonssTe o gucnepcHbIX cucremax. McTuHHBIE M KoOJUIOMIHBIE pacTBOpbl. MaccoBas noms
BEIECTBA B PaCTBOPE.

Knaccugukanus HeopraHmdyeckux coennHeHuid. HoMeHkaTypa HEOpPraHMYeCKHX BELIECTB.
I'eHeTnyeckas CBSA3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KIIACCAM.
Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX pEakIuid B HEOPraHHMYECKOW U
OpraHMYECKON XMMUU. 3aKOH COXPaHEHHUS MacChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbIe pEaKIHH.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunuwmn Jle [larense.

OnexTponauTnyeckas aucconuanus. CuiabHble U ciiadble 371eKTponuThl. Cpeja BOJHBIX pacTBOPOB
BELIECTB: KUCJIasd, HEUTpaibHasl, HIEJI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPALLEHUI: TEMOHCTpaus Tabauiy
«Ilepnognyeckas cucremMa xumudeckux annemeHToB JI. M. MenneneeBa», nydeHue monenen
KPUCTAITIMYECKUX PEIIETOK, HAOJIO/IEHUE U OMHCAHME JIEMOHCTPALMOHHBIX W JIaOOpaTOPHBIX
OTIBITOB (pa3io’KeHHE MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaaU3aTOpa, ONpPEAETICHUE CPeIbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOTO WHAMKATOpPA, PEAKIMM HOHHOIO OOMEHa),
IpOBE/IEHUE MPAKTUYECKON paboThl «BiusHUe pa3NIuyHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM
peaKum.

Pacuérnbie 3anaymn.

Pacuérbl mo ypaBHEHMSIM XMMHUYECKHX pEakluil, B TOM 4YHCI€ TEPMOXMMUYECKUE PACUETHI,
pacyéThl ¢ CMOJIb30BAHNEM TOHSTHS «MAaccoBasi JI0JIsl BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [Tonoxenne Hemeramios B [lepnoandeckoii cucreme XuMuIeckux 3iaemeHToB /1. 1.
MemnieneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PU3NUECKHEe CBOICTBa HEMETAIUIOB. AJIIIOTPOMHS
HEMETaJJIOB (Ha MpUMepe KUCIOpoaa, cepsl, pocopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEUIITNX HEMETAIJIOB (TalOr€HOB, Cephbl, a30Ta, pocdopa, yriaepona u
KpEMHHUSI) M HUX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPXKAIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHMIN).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. [lonoxenune meramioB B Ilepuogudeckoit cucreMe XuMHuueckux anemeHTtos J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHMsI DJIEKTPOHHBIX 000J704Yek aTtomMoB MeTauioB. OoOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUHU DS HampsHKeHUiH
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXXHEUIIUX METAIOB (HATPUM, KaJIUW, KalbI[Ui, MarHui, aqTlOMUHUMH,
LIUHK, XPOM, XKEJI€30, MEJIb) U UX COECIUHEHUH.

OO6mue cnocoOsI oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



DKCepUMEHTAIbHBIE METOJbl U3y4YEHHs BEIIECTB M MX MpEBpallleHUui: W3Y4eHHE KOJUICKIUU
«Meraiibl ¥ CIUIaBbl», OOpPa3LOB HEMETAJIOB, pEUIEHHE O3KCIEPUMEHTAJIbHBIX 3ajad,
HaOJIOZIeHNE W OMHCAHWE JIEMOHCTPAIMOHHBIX M JTAOOPAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE
TUAPOKCUA AIIOMHUHMSI C paCTBOPaMM KHUCJIOT U IIEJI0ueH, KaueCTBEHHbIE PEaKIIMM Ha KAaTHOHbI
METaJIJIOB).

PacuérHble 3a1aun.

Pacuéter macchl BemecTBa uiu 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OJTHOTO W3 y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, pacy€Thl Macchl (00BbEMA, KOIMYECTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 0OOECICUEHUM 3KOJOTUYECKOW, DHEPreTUYSCKON W MHUIICBOW OE30MacHOCTH,
pa3BuTuU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITUi.
[TpencraBienuss 00 OOMUX HAYYHBIX NPHUHIUIAX TPOMBIIUICHHOTO TOJYYEHUS BaKHEHIIHX
BEIIIECTB.

YenoBek B MHpE BEIIECTB W MaTepHalOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuanbl i SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUSI.

XUMHS U 3[J0pOBbE YEJIOBEKA: MpaBUJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX NpENaparoB, IpaBuUiia
0€30MMacHOTO UCTIOIB30BaHUS MPEIIAPaTOB OBITOBOW XHMMHUH B IIOBCEHEBHOMN KU3HU.
MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHbIX CBsI3ed MPH M3ydyeHUW oOuIell M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
U TIOHATHUH, SBISIIOUIMXCS CHUCTEMHBIMHU JUISI OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpEeHHe, SIBJICHUE.

®usnka: Marepusi, SHEpPrus, Macca, aToM, DJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorus: xierka, opranusm, 3KocucteMa, ouocdepa, Makpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHBI,
0OMEH BElIEeCTB B OpraHUu3Me.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOILUIUBO, PECYPCHI.
TexHoMOTUs: XUMHUYECKash MPOMBIIIIEHHOCTh, METAJUIYPrusi, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasoB,  CEIbCKOXO3SIMCTBEHHOE  MPOU3BOJCTBO,  MHINEBAs  MPOMBIILICHHOCTb,
dapmainieBTUYECKasT ~ MPOMBIILJIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuasos, JJEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



I11. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INTPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yJabTaTaM OCBOCHHS OO0yUYAIOUTUMUCS MPOTpaMM
cpenHero o6mero odpa3oBaHusl (JIMYHOCTHBIM, METANPEJAMETHBIM U MpeaMeTHbIM). Haydno-
METOJUYECKOW OCHOBOM i pa3paboTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS MpPOrpaMm
cpenHero odmiero 06pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBHM € CHCTEMHO-IEATEIBHOCTHBIM MOAX0A0M B CTPYKTYpPE JINYHOCTHBIX PE3yJIbTaTOB
OCBOCHHMSA IpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHus BbIIEICHBI CIIEAYIOINE
COCTaBJISIIOLIHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HUICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH Ha OCHOBE KIIFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXCsS PYKOBOJCTBOBATbCS B CBOCH JAESITEIBbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4HMe MPABOCO3HAHMS DKOJIOTHUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH L€ U CTPOHUTH
JKU3HCHHBIC TIJIaHBI.

JImdHOCTHBIE PE3yNbTaThl OCBOSHHS IMpeaMeTa «XUMUsS» JIOCTHTaloTCsA B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHON JESITENTbHOCTH B COOTBETCTBUU C T'YMAaHHCTUYECKUMHU, COIIMOKYJIHTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TPa)KAAHCKOTO OOIIEeCTBa,
NPUHITHIMU B OOIIIECTBE HOPMAaMH M TMpaBUJIAMU TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUSI IMYHOCTH O0YYaIOIIHXCA.
JlugHOCTHBIE PE3yJIbTAaThl OCBOCHUSI MpeaMeTa «XUMUS» OTpakaroT CHOPMUPOBAHHOCTD OMBITA
MO3HABATEJIBHOW M TPAKTUYECKON NEATETbHOCTH OOYYarOIIUXCs M0 peaiu3allii MPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKOro BOCIMTAHUSA:

OCO3HaHUS 00YUYAIOITUMUCS CBOMX KOHCTUTYIITMOHHBIX TIPAB U 00513aHHOCTEHN, YBaKECHHS K 3aKOHY
U TIPaBOMIOPSTIKY;

MPEJICTABICHUS O COITUATBHBIX HOPMAaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITENTbHOCTH MPH CO3JIaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHBIX U TTO3HABATEIIbHBIX 33/1a4, BBIMOTHCHHH XUMHUYECKIX YKCIICPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTUX MPH
aHaJIN3€ Pa3INYHBIX BUJIOB yUEOHOU EeATETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HaCJIEIUI0 OT€UYECTBEHHOU XUMUU;
YBaXCHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS XHMHH,
OCO3HAHUS TOTO, YTO JIOCTHDKEHHS HAyKH €eCTh pe3ylbTaT JJIUTENbHBIX HAOIOICHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, MTOCTOSTHHOTO TPY/a YYEHBIX U MTPAKTHUKOB;
MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJyYEHUU U MOCIEIYIONIEM aHalIW3e UH(popMaluu o
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMSI;

CIIOCOOHOCTH OLIEHMBATh CUTYyallUM, CBSI3aHHBIE C XUMUYECKHUMH SIBJICHUSMM, U NPUHUMATb
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
FOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE U ITOCTYIIKA CBOUX TOBAPUILEH C O3ULIMI HPAaBCTBEHHBIX
Y IIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

IOHMMaHMs LEHHOCTeH 370poBoro u Oe3omacHOro oOpa3a JKU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
cOOITIO/ICHHSI TIpaBHJT 6€30IIaCHOTO OOpAaIlleHHs C BEIECTBAMU B OBITY, TOBCETHEBHON )KU3HU U B
TPYOBOH JESTEIBHOCTH;

NOHMMAHHUS LIEHHOCTH INPaBWJI UHJUBUYaJIbHOTO U KOJUIEKTUBHOTO O€30I1aCHOrO MOBEACHMS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BpeIHBIX MPHUBBIYEK (YNOTPeOJEHUs aJIKOI oI,
HapKOTHKOB, KypeHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEJOBATEIbCKOM  JEesATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHUE B PEILICHUH IPAKTUUECKUX 3a7a4 COLMaIbHONW HAIIPaBJIEHHOCTU
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4YeHHIO Ipodeccuil pa3iIuyHOro poja, B TOM YHUCIIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHJIMBHUAYaJIbHOW TPaeKTOpUM 0Opa3zoBaHMs, Oyaylei
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS

HKOJIOTMUYECKHU 1eIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TJI00aJbHOrO XapakTepa HKOJIOIMUYECKUX MpoOaeM, BIUSHUS SKOHOMHYECKHUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHMsI HEOOXOJIUMOCTH HCIOJNb30BAaHUS JOCTIKEHHH XHMMHUHM Ui peIIeHHs BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOI'O HENPUATUSA NEHCTBUM, NPUHOCAIIMX BpPEA OKPYKAIOLIEH NPUPOJHON Cpene, YMEHHUS
IIPOrHO3UPOBATh HEOIATONPUSITHBIE IKOJIOTUYECKUE MTOCIEACTBHS IPEATPUHUMAEMbIX JAeHCTBUN
U TIPeJOTBpAIIATh UX;

HaJIM4YUS PaA3BUTOIO SKOJOTMYECKOTO  MBIIUIEHUS, HKOJOIMYECKOH KYJIbTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKU ¥ OOLIIECTBEHHOW NIPAKTUKU;



MOHUMAaHHUA CHIEIUPUKN XUMUU KaK HaAyKH, OCO3HaHUs €€ posii B GOPMHUPOBAHUH PAI[IOHATIBHOTO
HAyYHOT'O MBIIIJIEHUS], CO3JaHUM LEJIOCTHOIO IPEACTaBICHUS OO0 OKPY)KAIOIIEM MHUpPE Kak O
€/IMHCTBE MIPUPOJIBI M YETIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN M PELICHUH TTPOOIeM
COXpaHEHMUsI IPUPOJAHOIO PABHOBECUS;

yOeKAEHHOCTH B 0CO00H 3HAYUMOCTH XUMHUHM JUIS COBPEMEHHOW IMBWIM3AIMH: B €6
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpbI, PEHICHUH TI00aNbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOM, MUIIEeBOM M HKOJIOTMYECKOH O€30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)K0T0 4iieHa
o0I11eCTBa;

€CTECTBEHHO-HAyYHO! IPaMOTHOCTHU: NOHUMAHHUS CYILIHOCTH METO/I0B [T03HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUS JUIsl aHajau3a U
00BsICHEHUS SBJICHUI OKPYKAIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUSI JI€aTh
000CHOBaHHbIE 3aKIIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C LENbI0
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS AJIA PeUIeHHs MpoOieM B
pealbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPBHIBHOMY 00pa30BaHUIO U CaMOO0OpPa30BaHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMH;
MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHOMN 1eATEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOSHHs y4eOHOTo mnpenMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o01m1ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);
YHHUBEpCalbHble yueOHbIE AeWCTBUSA (IIO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIE, DPETYJSTUBHBIE),
oOecnieunBaromue popMupoBaHre (HYHKIMOHAIBHONW IPAaMOTHOCTH M COLIMATIbHON KOMITETEHIIUN
o0ydaromuxcs;

CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTrHble  pe3yibTaThl  OTpPakalOT  OBJAQJACHHE  YHHMBEPCAJIbHBIMU  y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBble JIOTUYeCKHE TeCTBUS:

CaMOCTOSITENIbHO  (OpMYJMpPOBaTh M aKTyaJM3UpOBaTh  IpOOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEACIATh LENU EATENbHOCTH, 3a]aBasi MapaMeTPbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTh
pe3yNbTaThl AESTEIbHOCTH C TOCTABJICHHBIMU LEJISMU;



UCIOJIb30BaTh IPU OCBOEHUH 3HAHUH MPUEMBI JIOTHYECKOT'O MBIIIUIEHUS — BBIIEIATh XapaKTEePHbIE
IIPU3HAKU [TOHATHI U yCTaHABIMBATh UX B3aUMOCBS3b, UCI0Ib30BaTh COOTBETCTBYIOIINE TOHATHS
JUIs OOBSICHEHUS OT/ICBHBIX (DAaKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIINI;
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTMUYECKHE pacCYXICHHsI (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBIIBIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJIUPOBATh BBIBOBI U
3aKJIIOYECHHUS;

IPUMEHSATH B IIPOIIECcCe MMO3HAHMSI, UCIIOIb3YEMble B XUMHH CUMBOJIMUYECKUE (3HAKOBBIE) MOJEIIH,
IpeoOpa3oBbIBaTh MOJEIBHBIE IPEJICTaBICHUS — XUMHYECKMM 3HaK (CHMMBOJ) JJIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS [
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE IeHCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;
(bopMynupoBaTh LETN U 337a4l UCCIIEJOBAHUS, UCIIOIb30BaTh OCTABJIEHHBIEC U CAMOCTOSATEIBHO
c(hopMyIHPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI JU1s ()OPMHUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NPABUILHOCTH BbICKA3bIBAEMbBIX CYXKIECHUM;

BJIAQJIETh HABbIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUSA W IPOBEJCHHUS  YUEHMUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJIOM MPOIecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynabTaT, (GopmMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMBIT YUYEHUYECKON HCCIIeA0BATENLCKOM M MPOEKTHOM JesTeNbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB PElIeHHs MPAKTUYECKHX
3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METOI0B IIO3HAHMS.

3) padora ¢ unpopmanmeii:

OpUEHTUPOBATLCSA B PA3IMYHBIX UCTOYHMKAX HMH(pOpMaluu (HaydyHO-TIOMYJsSpHas JUTEparypa
XUMHUYECKOTO COJepKaHus, CIpaBOYHble MocoOus, pecypchl HWHTepHeTa), aHaIM3UPOBATH
MH(GOPMALIMIO PA3JIUYHBIX BHJIOB U (GOpPM TMpEACTaBIEHUS, KPUTUYECKH OIIEHMBATh €&
JIOCTOBEPHOCTH Y HENIPOTUBOPEUNBOCTD;

(bopMyIHpOBaTh 3aIPOCH] U IPUMEHSATH pa3IMYHbIE METOIbI IIPU MOUCKE U 0TOOpe MH(OpMAIH,
HE00XO0IMMOM ISl BBIOJHEHUS y4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY TMpeAcTaBieHUuss HHPoOpMalUu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyYHBIN SI3bIK B KaUECTBE CPEJCTBA IMpHU paboTe ¢ XMMHUYECKON MHpopManueil:
OPUMEHATh MEXIIpeIMETHbIC ((PU3NUYEeCKue U MaTeMaTHYecKHe) 3HaKU U CHMBOJIBI, (hOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
OsiajeHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMM:



3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ Auajiora H/WIK JAUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3CHTAlMEW pe3yJbTaTOB I103HABATEIBHOW JEATEIIBHOCTH, ITOJY4EHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPY  BBIIOJHEHUM XUMHUYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB H3Y4aeMbIX BELIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.
OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOKO IIO3HABATEIBHYIO JIEATEIIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIIeHHs C YY4ETOM MOJydeHHsI HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEaAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBbHOCTH HA OCHOBE CaMOAaHaJIN3a U CAMOOLIEHKH.
HPEMETHBIE PE3YJIbTATHI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTpaXKaroT:
c(hOPpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOM COCTaBISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHMpA, POJIM XMMHM B TMO3HAHUU SIBICHUN MPUPOJbI, B (HOPMUPOBAHMM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJlad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIME IOHATUS
(XMMHUECKUI »JIEMEHT, aToOM, OJJIEKTPOHHas 000J0YKa aTromMa, MOJIEKYJa, BaJeHTHOCTS,
ANIEKTPOOTPHUILIATENIbHOCTh, XUMMYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, paguKail, HU30MEpHus, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCAVNHEHUS, MOHOMED, MOJIMMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWs, JIEXKAIIUE B OCHOBE IIOHUMAaHUs
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BaKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
Y IPaKTUYECKOM JEeSATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHble MPHU3HAKU TMOHSATUM, yCTaHAaBIUBATh HX
B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIME MOHATUS IIPU ONHCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XMMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
U YpaBHEHUN XMMHMYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BELICCTB
JUISL WUTIOCTPALIMK UX XMMHYECKOI'0 U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMIEKHOCTh H3YUYEHHBIX OpPraHUYECKHX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHeHUN



(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiatype (IUPAC), a taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMJIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHo, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIIOKO3a, PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTH YMEHHUSI OTPEACIIATH BUIbI XUMHUYECKOM CBA3M B OPTaHUYECKUX COSTMHEHHSIX
(omuHApHBIC U KPATHEIE);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IMOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKHX BELIECTB
A. M. BytnepoBa aisi 00bSICHEHHUs 3aBUCHMOCTH CBOWCTB BEIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHHS MAacChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepPHU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHEe U XUMHYECKUE
CBOICTBa TUIIMYHBIX [IPEICTABUTENEH PA3IUYHBIX KIACCOB OPIraHUYECKUX BELIECTB (METaH, 3TaH,
STUJICH, MPOMMUIIEH, alleTuiieH, OyraaueH-1,3, merunOyranueH-1,3, 6eH301, METaHOM, ATAHOI,
STUJICHIJIUKOJb, TIIUIEPHH, (DEHOJ, alleTalbIeT i/, MypaBbHHAs U YKCYCHAsl KUCJIOTHI, TJIOK03a,
Kpaxmal, HeJTi0103a, aMUHOYKCYCHAs KUCJIO0Ta), MILTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY
HUMU YPAaBHEHHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C HCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO CHIpbs (HE(TH,
IPUPOJHBIN ra3, yrojb), COCOObl UX MEPepadOTKU U MPAKTHUECKOE NMPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHUI MPOBOJUTH BBIUYMCIEHUS 10 XUMHYECKHM YypaBHEHMSM (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA HITU ITPOAYKTa peaKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHUH BIaJE€Th CHCTEMOM 3HaHMH OO0 OCHOBHBIX METO/aX HAy4HOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM TNpPU HM3YUYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUMN
(HaOmrofieHUe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHS PELIEHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsIX, CB3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yYMEHHUHN COONIOJATh TMpaBUJia TOJB30BAHHUS XUMHUYECKOW TIOCYAOH |
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBIIOJHATH XUMHUECKHH  AKCIEPUMEHT
(mpeBpalleHusl OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITHIICHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypalis OeJIKOB MpU HarpeBaHUH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIUi U (popmynupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKU AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(POpPMALHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmarun, UHTepHeT u Ipyrux);
c(hOpMUPOBAHHOCTh YMEHUW COOIIOATh MPaBUIIa YKOJIOTUIECKH IEJIeCO00Pa3HOrO TIOBEICHUS B
OBITY W TPYAOBOM JAEATENBHOCTH B LEISIX COXPAHEHUS CBOEr0 3[0POBbS M OKpYKarollen
MPUPOJIHOI Cpefibl, 0CO3HABATh OMACHOCTh BO3CHCTBHS Ha JKUBBIE OPTaHU3Mbl OMPEIeIEHHBIX



OpraHMYECKUX BEIEeCTB, MOHUMas cMbich nokaszarens [1/IK, moscHaTe Ha mpumepax crocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IECUCTBUSA HA OPraHU3M YEJI0BEKA;

JUTs1 00YYarOIIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHUE TPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIIHbIX METO/AAX [TO3HAHMS BEIIECTB U XUMUUECKUX SIBIICHU;

JUIA CIIENBbIX W CIa0OBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PElbe()HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUs Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:
c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKOM COCTaBIAIONIEH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOHN Ui pEeHICHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHCTEMOW XMUMHYECKUX 3HAHUM, KOTOpas BKJIOUYAET: OCHOBOIIOJIATAKOIINE MOHATHUS
(XMIMHUYECKH# SJIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJSIPHBIA OO0BEM, BaJEHTHOCTh, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBsA3b (KOBaJCHTHAs, MOHHAs, METaJIM4ecKas, BOJOPOIHAs), KpHCTaJUIMYecKas
peméTka, TUIBl  XUMUYECKHX  pPEaKUUH, pacTBOP,  HJIEKTPOJUTBI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKA JUCCOLMALMSA, OKUCIUTENNb, BOCCTAHOBHUTEIb, CKOPOCTb XWUMHUYECKOU
peakuuy, XHMMHYECKOE paBHOBECHE); TEOPUM U 3aKOHbI (T€OpUS BJIEKTPOIUTUYECKOU
auccouuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUH TPU XUMHUYECKHX PEaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMWM, MUPOBO33PEHUECKHE 3HAHHs, JIEXKAIIUE B OCHOBE IOHUMAaHUs
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATh XapaKTepHble NMPHU3HAKU IOHSATUM, yCTaHAaBIUBATh MX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIME TOHATHS IPU ONMCAHUM HEOPTraHWYECKHX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI MCIOJB30BAaTh XUMUUECKYIO CUMBOJIUKY JUIsI COCTaBIEHUS POPMYIT
BEIIECTB U YPaBHEHUI XMMHYECKHUX peakuui, cucremarnyeckyro HomeHknarypy (IUPAC) u
TPUBHUAIbHBIE HA3BAHUS OTJENBbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbIi Ta3, YIIEeKHUCIbINA ras3,
aMMUaK, raméHasi U3BeCTh, HeTalIéHas U3BeCTh, MUThEBAs COJa, MUPUT U JAPYyTHUe);
c(OPMHPOBAHHOCTh yYMEHHUIl OMNpEeNeNsiTh BAJCHTHOCTh U CTENEHb OKHUCICHHS XUMHYECKHX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, HMOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pPacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBAThH MPUHAAIC)KHOCTh HEOPTaHUYECKHUX BEIECTB IO UX
COCTaBy K OMNpeAeiEHHOMY Kiaccy/Tpylme COeIMHEHUH (TMpocThie BellecTBa — METALIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);
c(hOpMHUPOBAHHOCTh YMEHUHN PaCKpBIBATh CMBICH mepuoandeckoro 3akona JI. . MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;



c(OPMHUPOBAHHOCTE YMEHMH XapaKTEepU30BaTh IEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKUX
anemeHTOB 1—4 nepuonioB [leproauyeckoit cuctembl xumudeckux 3neMenToB Jl. Y. Menneneesa,
UCIIOJIB3Ysl TIOHATHUS «S-, P-, 0-3JEKTPOHHBIC OPOUTAINY, «IHEPTETHUECKHE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH 10 IEpUOAaM U
rpymnmnaMm [lepuoandeckoil cucteMsl XUMUYECKUX 3J1eMeHTOB /1. 1. Menneneesa;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (ONMCHIBaTh) OOLIME XHMMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIECTB PA3JINMYHBIX KIJIACCOB, IMOATBEPKIATh CYILECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XHWMHUYECKHE PEAKIUU [0 Pa3IHYHBIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyromux BEIIECTB, TEINIOBOMY J(G(EKTy peakium,
M3MEHEHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalu3aTopa);
c(OpMHUPOBAHHOCTh YMEHHUH COCTaBJISATh YPABHEHMsI pEaKUUN pPa3JIMYHBIX TUIIOB, MOJHBIE U
COKpAIllEHHbIE ypaBHEHUs peaKlHUil MOHHOrO OOMEHa, yYUThIBasl YCJOBHUS, IPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMM, MOATBEPXKIAIOLIME KayeCTBEHHBIH COCTaB
pa3IM4YHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLUE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTb YMEHUH pacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu OT
pasnnYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO0 PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (mpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh XUMHMUYECKHE MPOLECCHl, JIeKallhue B OCHOBE
IOPOMBIIIJICHHOTO TOJYYEHUS] CEpHOM KHCIOTHI, aMMHaka, a Takke C()OpPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCIECHUS C HCIOJIb30BAaHUEM IOHSATHS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHM ra30B MPU XUMUYECKUX PEAKIUAX, MACChI
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIN 00bEMY OJIHOTO
U3 YYacTBYIOIIMX B PpEaKIUH BEIIECTB, TEIUIOBOrO 3(dekra peakluud Ha OCHOBE 3aKOHOB
COXpaHEHMsI MacChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh YMEHUN COONIO/AaTh MpaBMIIa TI0JIb30BAHUS XWMHUYECKOW TMOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c¢(hOpMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBITIOJIHATH XUMHUYECKHI 3KCIIEPUMEHT (pa3iiosKeHne
MEepOKCHIa BOJOPO/ia B MPUCYTCTBUHU KaTalln3aTopa, ONpeaeseHNe Cpelibl pacCTBOPOB BEUIECTB C
MOMOUIbI0 YHUBEPCAJILHOTO WHJMKATOpPA, BIMSHHUE PA3IUYHBIX (QAKTOPOB HAa CKOPOCTh
XUMHUYECKON peakIiM, peakuyl HOHHOTO OOMEHa, KaueCTBEHHbIE pEaklUWu Ha cynbgart-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KATUOH aMMOHUS, PEIICHHE SKCIEPUMEHTAJBHBIX 33aJad IO
teMaM «MeTtaiel» U «HeMmeTamib») B COOTBETCTBUM € MPAaBUIIAMU TEXHUKH 0€301MacCHOCTH MpU
oOpaleHnn ¢ BelIeCTBAMU U J1TAOOPaTOPHBIM 000pYyIOBaHHUEM, NPEACTABIATH PE3yJIbTaThl
XMMHYECKOTO SKCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(GopMynHpOBaTh BBIBO/IbI HA OCHOBE ITUX PE3yJIbTaTOB;



COPMHPOBAHHOCTh yYMEHUH KPUTHUYECKH AaHAJTM3UPOBATh XHUMHYECKYI0 HWH(POPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBA MACCOBOM KOMMYHHKAIMK, IHTEpHET U IpyruX);
c(hOpMUPOBAHHOCTh YMEHUN COOIIOATh MPaBUIIa YKOJIOTUIESCKH 11E1ecO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOM JMESATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3JI0POBbsI M OKpYXarolen
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3ICHCTBUS HA ’KMBBIE OPTAaHU3MBI ONPEAEIEHHBIX
BEIIIECTB, MOHMMAasi cMbIci mokasatens [1/IK, mosicHATs Ha nmpuMepax crocoObl YMEHBIICHHS U
NPEOTBPALICHHS UX BPEITHOTO BO3CHCTBUS HA OPraHU3M YeJI0BEKa;

JUTsE 00YYarOIIUXCsl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbBSI: YMEHUE TPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJ[aX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUIS CJICTIBIX W CIA0OBUAIIMX OOYYAIONIMXCS: YMEHHE HCIIOJIb30BaTh Pelbe(HO-TOYCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmyd.



V. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne ni/n

HaumeHoBaHWe pa3aejoB M TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

Pa3znen 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM

duekTpoHHbIe (HIM(pPOBbIE) 00pa3oBaTebHbIE
pecypcbl

[Ipenmer  OpraHUYecKOM  XUMHMH.

11 Teopuss  CTpoeHHS ~ OpPraHUYECKHX 3
coenunenunii A. M. byrieposa

Utoro no pazneny 3

Pa3nea 2. Yraesogopoasnl

91 [IpenenpHble  yraeBOIOPOABI  — 5
' aJIKaHbI

29 Henpenenbubie YIJIEBOIOPOIBI: 5
' QIIKEHBI, AJIKATUCHBI, aJTKITHBI

2.3 ApoMaTn4ecKkue yrieBoaoposl 2

24 [IpupoaHbie HCTOYHUKHU 3
' YTJIEBOIOPOIOB M UX MepepadoTka

Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamue oprann4ecKue CoeAUHEHUS

3.1 Crupter. @enon 3

3. Anppaeruabl. KapOoHOBBIE KHCIIOTHI. -
' Croxuble 3QUpBI

3.3 VYrnesoasl 3

Hroro no paszneny 13

Paznen 4. A3oTcoaepikanue opraHuyeckue coeIuHeHus




4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomnokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34




11 KJIACC

HaumeHoBaHue pa3iejioB H TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBHIE) 00pa3oBaTeIbHbIE

Ne i/
NporpaMmabl Bceero pecypcel
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHH
Crpoenue aromoB. llepuoanueckuii
11 3akoH u Ilepuomuueckass cucrema 3
XHUMUYECKUX  diemMeHtoB /I n.
MenneneeBa
12 Crpoenue BemectBa. Muoroobpasue 4
BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Mertaubt
2.2 Hemerambl
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 9
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XuMus v )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34




V.

INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne i/ Tema ypoka
Bcero
1 [Tpeamer opraHn4eckoil XuMHuH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopus crpoeHust opranudeckux coenunennii A. M. BytiepoBa, e€ 0OCHOBHbBIE MTOJIOKEHUS 1
3 ITpencraBienue o kiaccudukanuu opraHuueckux Bemects. HomeHnkiatypa (cucremaTuueckas) u 1
TPUBUAIbHbBIC HA3BAaHUSI OPTaHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psijl 1
5) MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE MTPEICTABUTENN ATKEHOB 1
8 [Tpaktuyeckas padora Ne 1. «ITomyyeHue 3TuIeHa U U3y4EHUE €TO CBOMCTBY 1
9 Anxanuensl. byranuen-1,3 u metunOyranuen-1,3. [lonydeHre CHHTETHYECKOTO KayuyKa U pe3uHbl | 1
10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. ALETUIeH — MNpOCTeHIInit 1
IIPEJICTaBUTEND aJIKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHUYECKOW PEaKIIUH
12 ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTh apeHOB 1
13 I'eHeTnyeckas CBS3b yIi€BOJOPOAOB, IPUHAUICKAIINX K PA3JINYHBIM KilaccaM
14 [IpupoaHble UCTOUHUKH YTJIEBOJOPOIOB: IPUPOIHBINA I'a3 U MONYTHBIE HE(PTSIHbBIE ra3bl, HEPTh U 1
MPOAYKTHI €€ nepepaboTKu
15 [IpupoaHbIe HCTOYHHUKH YTJIEBOAOPOIOB: MPUPOIHBINA ra3 U NMOMyTHbIE He(PTAHBIE Ta3bl, HEPTH U 1
IPOAYKTHI €€ epepaboTKH
16 KoHnTtponbHas paboTta mo pazaeny «YTiaeBoa0pOIb» 1
17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHO U 3TaHOJI. BogopoaHas cBs3b
18 MHoOroaTOMHbIE€ CIUPTHI: STUIICHTIMKOJIb U TTTUIEPUH




19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUUECKUE CBOMCTBA, IPUMEHEHNE 1
20 Anpaeruapl: GopMaNbACTU U alleTaIbICTH . AIICTOH 1
21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAS 1
22 [IpaxTuyeckast padora Ne 2. «CBolcTBa pacTBOpa yKCYCHOM KHUCIIOTBI» 1
23 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT 1
24 MBplI1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeCTBUE 1
25 CnoxHbIe (OUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ HIPOIIN3 CIIOKHBIX A3(UPOB 1
26 XKupsr: ruaponns, IpuMeHeHHEe, ONOIOTHYECKasi POJIb )KUPOB 1
27 VYrneBoabl: cocTas, Kiaccudukaius. Baxueiiue npeacTaBuTenu: Tioko3a, Gppykrosa, caxapoza = 1
28 Kpaxmai u 11emiron03a Kak mpupoIHbIe TTOTUMEPHI 1
29 Kontponbnas pabota mno pasneny «Kucrnopoaconepxaiiye OpraHMYEcKUe COCIUHEHHS/ 1
Bcepoccuiickast mpoBepouHas paboTa
30 OO0mass XapakTepuCTHKa a30TCOJEPKANINX OpPraHWYECKUX coeanmHeHuid / Bceepoccuiickas 1
poBepoyHas pabora
31 AMWHBI: METHJIAMUH U aHWJIUH 1
39 AMUHOKHCIIOTHI Kak aM(OTepHbIE OpPraHUYECKUE COEIMHEHMs, UX OHOJOrMYeckoe 3HavyeHHe. 1
[Tentuasl. benku kak npupoOHBIE BHICOKOMOJIEKYIISIPHBIE COSAMHEHUS
33 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUI
34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIAPHBIX coeAnHeHHH. [lmacTMaccsl, Kayuyku, BoJokHa | 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuyecTBO 4acos

Ne i/ Tema ypoka
Bcero

1 XHUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTYpaIHsi aTOMOB 1

9 Ilepuonnueckuii 3axkoH u [leproanueckas cucteMa XuMuueckux 351emMeHToB . 1. Menaeneesa, ux 1
CBSI3b C COBPEMEHHOU TEOPUEHN CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAMHEHUM IO rpyIIaM U

3 nepuogaM. 3HAUYEHHE IEPUOJUYECKOrO0 3aKOHAa M CHUCTEMbl XUMHYeckux anemenroB .M. 1
MeHeneeBa B pa3BUTUU HAYKU

4 CtpoeHue BemiecTBa. XUMHUECKas CBA3b, €€ BU/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOM CBA3H. 1
Bonoponnas cBs3b

5 BanenTtHocTh. OnekrpooTpunareabHocTh. CTeneHb OKHcIeHUs. BeliecTBa MOJNEKYJISPHOIO U 1
HEMOJIEKYJISIPHOTO CTPOEHHUS

6 [lonsiTne o nucnepcHeIx cuctemax. McTuHHBIE M KOJJIOMJHBIE pacTBOpbl. MaccoBast 10 1
BEIIECTBA B pacTBOPE

7 Knaccugpukaiuss u HOMEHKJIAaTypa HEOpPraHMYecKuX coeauHeHui. ['eHeTmueckas CBs3b 1
HEOPraHMYECKUX BEILECTB, Pa3JINYHBIX KJIACCOB
Knaccupukanuss XuMHUYECKMX peakluii B HEOPraHMYECKONM M OpPraHu4YecKod XUMHUH. 3aKOH

8 COXpaHEHMsI MaccChl BEUIECTB; 3aKOH COXPAHEHMS M IPEBPAIICHMS] SHEPruu NpU XUMUYecKux =1
peaxkuusax

9 Cxopocts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PAaBHOBECHE

10 [IpaxTuueckas pabora Ne 1. «BnusHue paznuuHbix (PakTOPOB HA CKOPOCTh XMMUYECKOH peaKIm»

11 OnexTpoauTnueckas aucconuanus. [lonstue o BogopogHom nokasarene (pH) pactBopa. Peakuun 1
MOHHOTO 0oOMeHa. ['uaAponn3 opraHNuyeckuxX 1 HEOPraHUYECKUX BELIECTB

12 OKuUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiiy. [IoHsTHe 00 371eKTpoar3e paciiaBOB U PacTBOPOB 1
coJien

13 KouTtponbHast pabota mo pazaeny «TeopeTuaeckue OCHOBBI XUMUN» 1




Meraisl, ux nojoxenue B [lepuoandeckoii cucreme xumudeckux anemeHTos 1. . Menneneesa

14 1 0COOEHHOCTH CTpoeHust aToMoB. O0mue pu3ndeckrne CBOKMCTBA METAIIJIOB 1

15 CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psii HAIIPSYKEHUI METAIIOB 1

16 XHUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAIUIOB (HATPUM, KA, KAJIbIIMK, MarHUH, aJIOMUHHAN) 1 1
UX COeOUHEHUN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUI

18 XHUMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U MX COCTUHEHUM

19 [TpakTudeckas padora Ne 2. "PenieHne s3KCIEpUMEHTAIBHBIX 33124 110 TeMe «MeTarmisi»"

20 Hemeramnpl, ux mnonoxenue B Ilepuognyeckod cucreMe XUMUYECKHUX djeMeHToB J[. U. 1
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21 ®dusnyeckue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJIOB (Ha MpUMEpPE KUCIOpOoia, CEphl, 1
docdopa u yriaepona)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhl U UX COCMHEHUI 1

23 XuMHYECKHe CBOMCTBA a30Ta, (hochopa U UX COCTUHCHHI 1

24 XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX COCIMHEHHUN 1

25 [IpuMeHeHre Ba)KHEUIIINX HEMETANIOB U UX COEIMHEHUN 1

26 O06o0menre U cucteMaTu3anus 3HaHui o teme «Hemeramibly. Beruncnenus mo ypaBHEHUSIM 1
XUMUYECKHUX PEaKIUi U TEPMOXUMHUUECKUE PACUETHI

27 [TpakTtuyeckas padora Ne 3. «Perienue skcriepuMeHTalbHBIX 3a/1a4 1o Teme "HemeTamibr"»

28 KonTponbnas pabota mo temam «Metamib» u «Hemeramib

29 Heopranuueckue u opranndeckue KUcaoThl. Heoprannyueckue u opraHnueckre OCHOBAHUS

30 AMdoTepHbIE HEOpPraHWYEeCKME U  OpraHWYecKue COoeJMHEHUsA. | eHeThyeckas CBA3b 1
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB

31 Pons xumum B oOecriedyeHUM HSKOJIOTMYECKOM, PHEPreTHYECKONM M THUIIEBOW O€30MacHOCTH, 1
Pa3BUTHU MEIUITAHBI

39 [IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUMAX MPOMBIIUIICHHOTO TMONYYEHHUS BaKHEUIINX 1

BE€IICCTB




33

YenoBek B MHPEC BCUICCTB U MAaTCPpHUAIOB

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Xumusa u 310pPOBEE UCJIOBEKA

34




VI. TIPOBEPSIEMBIE TPEBOBAHUSI K PE3VJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble mnpeaMeTHbIe pe3yJbTAThl OCBOEHHS OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CdopMUpOBaHHOCTh TMPEACTABICHUNH O XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SBJICHUM
IpUpPOJbl, B (OPMUPOBAHUU MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATBHOH  IPaMOTHOCTH,  HEOOXOAMMOW sl peIIeHHS
IPAaKTUYECKUX 33/a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOMN cpene

1.2

Brnanenne cucteMod XMMHYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraroIue MTOHSATHS (Monekymna, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKAsl CBSA3b, MOJIb,
MOJIIpHasT ~ Macca, MOJSIpHBIA  O0BEM,  YITEpOAHBIA  CKeleT,
byHKIIMOHATbHAS rpynma, paaukan, U30Mepus, H30MEpHI,
TOMOJIOTUYECKUA  psAZl, TOMOJIOTH, YIIEBOAOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIINE COSAMHEHUs, OWOJIOTUYECKHM aKTUBHBIE BEIIECTBA
(yrneBoabl, XKUpBI, OENKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUS); TEOPHUH ¢ 3aKOHBI (Teopus
XHMUYECKOTO CTpOEHUsi opranuueckux BemiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHN SI3bIK XHMHH, (PAKTOIOTHUYECKUE
CBEJICHHsI O CBOMCTBAaX, COCTaBe, TMONYYCHHH U  OE30MacCHOM
MCIOJIb30BaHUU BaKHENUIINX HEOPTaHUYECKUX M OPTaHUYECKHX BEUIECTB B
OBITY U IPAKTHUECKOH JeATEIHbHOCTH YeTIOBEeKa

13

CdopmMupoBaHHOCTh YMEHU BBISBIISATH XapaKTepHbIE IPU3HAKU TTOHATHUH,
YCTaHaBIMBATh MX B3aWMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIINE
MOHATUSA TIPU  OIMCAaHUU COCTaBa, CTPOEHUA U  IIPEeBpalICHUN
OpraHUYECKUX COCIMHEHUN

14

c(hOpPMHUPOBAHHOCTh YMECHHH HCITOIH30BATh XUMHUYCCKYIO CHMBOJIUKY JUIS
COCTaBJICHUS  MOJICKYJSIDHBIX W CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpaméHHoW) (OopMysT OpraHMYECKUX BEIIECTB W  ypaBHEHUH
XUMHUYECKUX PEaKIuil, N3rOTaBIUBAaTh MOJETH MOJIEKY]T OPraHMYECKUX
BEIIECTB Il WJUTFOCTPAIlMU WX XHMHUYECKOTO U MPOCTPAaHCTBEHHOTO
CTpOCHUS

1.5

CopMupoBaHHOCTh ~ yYMEHMH  YCTaHABIMBATh  MPUHAIJIEKHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBy U CTPOCHUIO K

onpeaenéHHOMY Kiaccy (TpyIie) COeIMHEHUH (YTIeBOI0pOAbl, KUCIOPOA




U a30TCOJEPKAIUE COEIUHEHHUS, BHICOKOMOJEKYJISIPHBIE COCIUHEHUS ),
JlaBaTh UM Ha3BaHMsI MO cucteMarnyeckor HomeHkinatype (IUPAC)

1.5

1.6

CdopMUpOBaHHOCTh yYMEHHUS OIPEACIATh BHJIBI XUMHYECKOH CBSI3U B
OpraHWYECKUX COCTMHECHUSX (OJMHAPHBIE U KpaTHbBIE)

CdopMupoBaHHOCTh YMEHUS MPUMEHSTH: MOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemniectB A.M. bytiepoBa nnsi 00bsCHEHUSI 3aBUCUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHHMSI; 3aKOH COXPAHEHUS MAaCChI
BELIECTB

VYTI1eBOIOPOIBI. Kucnopoaconepxarniue u a30TcoIepIKaIIHe
OpraHHYeCKUe COeTUHEHUS. BRICOKOMONEKYIIAPHBIE COSTUHEHUS

2.1

CdopMUpOBaHHOCTh YMEHWUH TNPUBOJWUTH TPUBUAIBHBIC HAa3BaHUS
OT/CNIbHBIX OPraHUYECKUX BEHICCTB (ITHJICH, MPOMWICH, alleTUJIEH,
ATWICHTJIMKOJb, TIWLEpPUH, ¢eHon, QopMaabiaeTu, aneTaabIeThI,
MypaBbUHAs KHUCJOTA, YKCYCHas KHUCJIOTa, OJEUHOBas KHUCJIOTA,
CTeapuHOBAas KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmal, [eJUTF0I03a, TIIULIKH )

2.2

2.3

2.4

CdopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3MYecKne M XHMMHYECKHE CBOWMCTBA THUIUYHBIX MpEACTaBUTENCH
pPa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIeCTB (MeTaH, ATaH, JTHIICH,
NpOMNWIeH, areTruiieH, Oyraauen-1,3, werunbyraauen-1,3, OeH3ou,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TIUIEPHUH, (EHON, aleTalbIeTU/I,
MypaBbMHAsd M YKCYCHas KHCIIOThI, TJIKOKO3a, Kpaxmal, LeJUI0J03a,
aMUHOYKCYCHas KUCJIOTa)

ChopMupOBaHHOCTh YMEHHS WILIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEX/y TUITHYHBIMU NPEICTABUTEISIMH PA3IMUHBIX KJIACCOB OPIraHUYECKUX
BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIIMX XHUMHUECKUX PEAKIMHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

CdopMHrpoBaHHOCTH yMEHUs XapaKTepPU30BaTh HMCTOYHHUKHU
YIJI€BOAOPOAHOTO ChIpbs (HE(DTh, MPUPOJHBIN a3, yroib), COCOOBI MX
nepepaboTKU U MPaKTHUECKOE MPUMEHEHUE MPOTYKTOB MepepaboTKH

3.1

3.2

XUMHS U KU3Hb. PacyéTel

CdopMupoBaHHOCTh YMEHUU BIIAAETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/laX HAyYHOTO IO3HAHMS, WCIOIb3YEMBIX B XUMUU NPU U3YUCHHH
BEIIECTB M  XUMHUYECKHX SBICHWHN (HaOmIoJIeHue, H3MEpeHue,
IKCIIEPUMEHT, MOJICIIMPOBAHNUE), UCIIOIB30BaTh CUCTEMHbBIC XHMHUYECKHE
3HAHUS JUIS TIPUHSATHS PEIICHUNA B KOHKPETHBIX JKU3HCHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHUEM

CdopMupoBaHHOCTH YMEHHH COONMIOJATh TpaBuUia  TOJIB30BaHUS
XUMUYECKOW TIOCYJI0M H J1TabOpaTOpHBIM OOOpPYIOBaHUEM, a TaKKe
npaBuiia OOpaIIeHuUs ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMH I10
BBITTOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB

3.3

CdopMupoBaHHOCTh YMEHHH IUIAHUPOBATH W BBHIMOIHATH XUMUYECKUI
AKCIIEPUMEHT (MPEBPAILECHUS OPraHUYECKUX BEIIECTB MPU HATrPEBaHUU,




3.4

3.5

IIOJIyUEHUE ITWIEHA U HU3YyYEHHE €r0 CBOMICTB, KAUECTBEHHBIE PEAKIIUU
OpraHUYECKUX BEIIECTB, JACHATypalusl OCJIKOB MPU HArPEeBaHUHU, IBETHHIE
peakiuu OENKOB) B COOTBETCTBUU C NMpaBUIAMHM TEXHUKU 0€30MacHOCTH
npu OOpalleHHH C BellecTBaMU U J1a0OpaTOPHBIM O00OpYIOBAHUEM;
MPEJICTaBIIATh PE3yJbTaThl XMMUUYECKOTO IKCIIEpUMEHTa B (hopMe 3aIucu
YpaBHEHHI COOTBETCTBYIOIIMX pEakiuil u (opMyaupoBaTh BBHIBOJBI HA
OCHOBE ITHX PE3YyJIbTaTOB

CdopMupoBaHHOCTh YMEHUN MPOBOJIUTH BBIYHCICHUS 110 XUMHUYECKHUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBAa HMCXOJHOIO BEIIECTBA HIIU
MPOJYKTa PEaKiuu MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3
MCXOJHBIX BEILECTB WIH IPOJYKTOB PEAKIIUH)

CdopMupoBaHHOCTh YMEHUN KPUTHYECKH aHATU3UPOBATH XUMHUYECKYIO
uH(pOpMAaIIKIO, TTOIYYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpEACTBa MaccOBOI
uH(popmanuu, cetb UHTEepHET U Apyrue)

3.6

CdopMuUpoBaHHOCTh yMEHHU COONIOAATH TPaBHJIA  3KOJOTHICCKU
11€1€c000pa3HOro NOBEIECHUS B OBITY U TPYIOBOM NEATEIBHOCTH B LEIAX
COXpaHEHMsI CBOETO 3I0POBbSl M OKPYXKAIOMIeH MPUPOAHON Ccpeapbl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS  HA  KUBBIE  OPraHU3MBI
onpeAeNéHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTels
[TAK (mpenenbHO AOMYCTUMOM KOHIIEHTPALMH), MOSICHATh HA MPUMEpax
CHOCOOBI YMCHBIICHUA W NPCAOTBPALICHUA UX BPCIHOTO BOSI[C?ICTBI/ISI Ha
OpraHu3M 4eJoBeKa

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

IIpoBepsieMble mnpeaAMeTHbIE pe3yJabTaTbl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

TCOpeTI/I‘-IeCKI/IC OCHOBBI XUMHH

11

Brnanenne cucteMod  XMMUYECKMX  3HAHWUW, KOTOpas  BKIJIKOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS (XUMHUUYECKUN DJIEMEHT, aTOM, DJIEKTPOHHAS
000J104Ka aToma, S-, p-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKas
CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJIAPHBIA O0BEM, KpHCTALTHYEcKas
pelIETKa, TUIbl XUMUYECKUX PeaKuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- W DOHAOTEPMHUYECKHE, PEaKIMd HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTBI,  HEIJNEKTPOJIMTHI,  JJIEKTPOJUTHYECKAss  JAMCCOLMALMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOM PEAKIINHN, XUMUYECKOE
paBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS DIIEKTPOIUTUIECKON AUCCOLUAIIH,
[Meprogmuecknii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHH, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYyYCHUU U 0€30ITaCHOM HUCIOIB30BAHUN




BROXHCUIIIMX HEOPraHWYECKUX BEHIECTB B OBITY ¥ NPAKTUYCCKON
JIEATEIbHOCTH YEJI0OBEKA

1.2

ChopMupoBaHHOCTH yYMEHHI BBISBIATH XapaKTEpPHbIE TPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX IIOHATHM, IPUMEHATh COOTBETCTBYIOILHE
IIOHATHUS IIPU ONMCAHUMU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX BELIECTB U
UX TPEBPALLCHUM; BBIABIATH B3aUMOCBSA3b XMMHMYECKHUX 3HAHUH C
MOHATUSAMH U IIPEICTABICHUAMU IPYTrUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

14

Brnanenue OCHOBHBIMH METOJAMHM HAay4YHOTO IIO3HAHHUS BEIIECTB W
XUMUYECKUX  sIBJICHUW  (HaOJIOJeHHe, W3MEPEHHE, SKCIEPUMEHT,
MOJICJIUPOBAHUE)

CdopMupoBaHHOCTb yMEHUN ONpENeNsTh BaJeHTHOCTh U CTENEHb
OKHCIICHHSI XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSIX Pa3jIMYHOIO COCTaBa,
BHUJI XHUMHYECKOM CBs3M (KOBAJIGHTHAs, WOHHAs, METaJUTNYeCcKas,
BOJIOPOJHAs) B COCIMHEHUSX, TUN KPUCTAIMYECKOW  PELIETKU
KOHKPETHOT'O BCIIIECTBA (aTOMHaﬂ, MOJICKYJIsIpHasd, HOHHAas,
MeTaJuITMiecKas)

1.5

1.6

1.7

CdopMupoBaHHOCTh YMEHHM OMpPENEeNsITh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHU

CdopMupoBaHHOCTh yMEHUS KilacCU(DULIUPOBATh XMMUYECKHUE PEAKIUH 10
pasNMYHBIM NpPU3HAKaM (YUCIY W COCTAaBy pEarupyrolux BelIeCTB,
TeroBoMy 3(hdekTy peakuuu, H3MEHEHUIO CTeleHell OKHCIEeHHUs
AJIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YUaCTHIO KaTallu3aTopa)

ChopMupoBaHHOCTH YMEHHM COCTABIATh YPABHEHUS PEAKLUN Pa3InIHBIX

THUIIOB, ITOJIHBIC H COKpaH_[éHHBIe YpaBHCHUA peaKI_II/II\/’I HOHHOT'O O6M€Ha,
YUUTBIBAsA YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA

1.8

ChopMHpPOBAaHHOCT, YMEHUW TPOBOJUTH PEAKIIUH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM  COCTaB  pPa3MYHbIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HWOHBI, IPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILLECTB

1.9

ChopMHpPOBAaHHOCT, YMEHHMM paCKpPhIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIEHBIX PEAKIU IMOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

1.11

ChopMupoBaHHOCT ~ YMEHHUH  OOBSCHATH  3aBUCHMOCTh  CKOPOCTHU
XUMHUYECKON PEeaKIK OT pa3Iu4HbIX (PaKTOpPOB

ChopMupoBaHHOCTE ~ YMEHHH  OOBSCHATH  XapakTep  CMEIIEHUs
XUMHUYECKOTO PABHOBECUS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(nmpunuun Jle [larense)

OO0m1as 1 HeopraHU4ecKas XUMUs

2.1

CdopmupoBaHHOCTH YMEHUN pacKphIBaTh cMbIcH [leproaudeckoro 3akoHa
HA.N. MengeneeBa M JEMOHCTPUPOBATH €0 CHUCTEMATHU3UPYIOUIYIO,
OOBSICHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITH




2.2

2.3

2.4

2.5

2.6

2.7

CdopMupoBaHHOCTh YMEHHUW XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX 31eMeHTOB 1—4 nepuonoB Ileprnoanueckoit cUCTEMBI
xuMH4YecKux 3nemMentoB J[.M. Menaeneesa, HCnob3ys MOHATHSA «S-, P-, d-
JNICKTPOHHBIC  OpOUTATIN», «IHEPreTUYECKHEe YPOBHU», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHYECKUX OJJIEMEHTOB M UX
COCIMHEHUM 10 ImepuonaM M rpynmnaM llepuonnueckoir cucTemsl
xuMuyeckux snemenToB .M. Menaeneena

ChopMHpPOBAaHHOCT, YMEHUH XapakTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOIMCTBa HEOPraHWYECKUX BEINECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKIaTh  CYIIECTBOBAaHHUE  TCHETHYECKOW  CBSI3UM  MEKAY
HEOPTaHWUYECKUMHU BEIICCTBAMH c TIOMOIIIHIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYICCKUX PEAKITUI

CdopMupoBaHHOCTH ~ yYMEHUW  yCTaHABIMBATh PUHAJIEKHOCTh
HEOPraHWYEeCKHX BEIIECTB II0 HX COCTaBYy K OIpPEHENIEHHOMY Kilaccy
(rpynmne) coenuHeHU# (IPOCTHIE BEIIECTBA — METAJUIbl U HEMETallUlbl,
OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(POTEPHbIE THIPOKCH/IBL, COJIH)

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ HCIIOJIb30BaTh XUMUUYCCKYIO CUMBOJIUKY JJISI
COCTAaBJICHUA (1)OpMYJ'I BCIIIECCTB H ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ,
cucrematnueckyto HoMeHkinatypy (IUPAC) m TpuBHanmbHBbIE Ha3BaHUS
OTACJIbHBIX HCOPraHUYCCKHUX BCIICCTB (yrapHHﬁ ras, YFHCKHCHLIﬁ ras,
aMMUakK, raménas HU3BECTH, HerameéHas HN3BCCTb, MUTHEBAA CoAa, IMUPUT U
ApyrHe)

CdopMupoBaHHOCTh YMEHHM XapakTepu3oBaTh (OMUCHIBaThH) OOIIHE
XHMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
MNOATBCPIKIAATH CYIICCTBOBAHUC reHETHYECKOU CBs3HU MCKIY
HCOPTaHNYCCKUMU BC€IICCTBAMU C IIOMOIIIBFO ypaBHeHI/Iﬁ
COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/If/i

ChopMupoBaHHOCTh yYMEHUH IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUH
OKCHEPUMEHT (pa3jioKeHHe TMEepOKCHAa BOAOpPOJa B MPUCYTCTBUHU
KaTajlu3aTopa, OIpPEAEIIEHUE Cpelbl PAacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCATbHOTO MHAUKATOPA, BIUSHUE PA3TUNYHBIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKINM, peaKIii HOHHOTO0 0OMEHa, Ka4YeCTBEHHbIE peaKluu
Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, pEIIeHNE
AKCIIEPUMEHTAJIbHBIX 3a/1a4y 1o teMaM «Metamiel» u «Hemeramib») B
COOTBETCTBUH C TPABUJIAMU TEXHUKU O€30MACHOCTH MpHU OOpaILIeHUU C
BEIIeCTBAMM M Ja0OpaTOpHBIM  00OpYyIOBaHHMEM;  IPEICTABIAThH
pe3yabTaThl XMMHYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHUH
COOTBETCTBYIOIUX peakuii 1 GOpMyTupoBaTh BHIBOABI HA OCHOBE 3THX
pe3yJIbTaToB

2.8

ChopmupoBaHHOCT ~ yMEHHMH  cOONMIOJaTh  MpaBWia  IOJIH30BAHUS
XMUMUYECKOH MOCY 101 1 J1aOOpaTOpHBIM 000pyIOBaHHEM, A TAKXKe TpaBUIIa
oOpamlieHuss C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMHU I10
BBITOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB




2.9

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh XHUMHUYECKUE MPOIECCHI,
JeKale B OCHOBE IPOMBIIUICHHOTO TMOJYYEHHUS CEpHOM KHCIOTHI,
aMMHuaka, a Takke C(OpPMHUPOBAHHOCTh IMIPEICTaBICHUM 00 00X
HAy4YHBIX MPUHOUNAX U OSKOJOTHYECKHX MpodieMax XHUMHUYECKOTO
MIPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCTh TPEACTABICHUH O XHWMHYECKOW COCTAaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBJICHUI
npupoasl, B (OPMUPOBAHMM MBIIUICHHS W KYJIbTYPbl JHMYHOCTH, €&
(YHKIMOHATIBHOH  TPAMOTHOCTH,  HEOOXOAMMOW  JUIs  peIIeHHs
NPAaKTUYECKUX 3a7ad W HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/IOPOBBIO U IPUPOTHOM cperie

3.2

3.3

3.4

3.5

ChopMupoBaHHOCT YMEHHUH KPUTHYECKH AHATM3UPOBATH XUMUYECKYIO
uH(pOpMaLKIO, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHUKaIUH, ceTb IHTepHeT u npyrue)

ChopmupoBaHHOCT yMEHMH  coONIOaTh MpaBWila  HKOJOTHYECKU
11eJ1ecO00pa3HOro MOBEACHUS B ObITY U TPYIOBOH JIEATEILHOCTH B LIEIIX
COXPAHEHHUsI CBOETO 370POBbS U OKPYKAIOIIEH PUPOIHOM CPEIbI

Oco3HaBaTh OIIaCHOCTB BO3JCHCTBUS Ha KHNBBIC OpraHnu3Mbl
OHpeI[eJ'IéHHLIX BCIICCTB, TIOHHUMAsA CMBICJI ITOKA3aTCJIA HI[K, IOACHATH Ha
mpumMepax CITOCOOBI YMCHBIICHUA U TMPEAOTBpALICHUA HUX BpPCAHOIO
BO3JCHUCTBUA Ha OpraHnim 4€JIOBCKa

ChopMupoBaHHOCTh YMEHUH MPOBOJUTH BBIUUCIEHHS C UCIOIb30BAHUEM
MOHATHUS «MACcCOBas J0JISI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUN
ra3oB [IPH XUMHUYECKUX PEAKIMAX, MACChl BELIECTBA WM 00BEMA ra3oB 10
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM OOBbEMY OIHOTO U3
YYaCTBYIOUIMX B PpEaKlMM BEIIECTB, TEIIOBOro 3¢ @dexkra peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MAacChl BEIIECTB, PEBPAILIEHUS U COXPAaHEHUS
SHEPTUU




Vil. TPOBEPAEMBIE 3JIEMEHTHBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

11

1.2

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

[IpenMer oprannyeckoil XuMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuasioB. TeopHus CTPOCHUS OpraHMYEeCKHX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrtpykrypHble (opMmysiabl OpraHM4YecKuX BellecTB. [omojorusi, H30MepHsl.

XuMHYecKasl CBSI3b B OPraHu4YCCKuX COCAMHCHUAX — OJUHAPHBIC U KPATHBIC CBA3HU.
Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHu4YCCKUX BCIICCTB

1.3

Homenknarypa opraHMYecKUX COEJUHEHHM (CUCTEMAaTU4yecKas) U TPUBUAJIbHbBIE
Ha3BaHMsI BAXKHEHIIMX IPEJCTaBUTENEH KIacCOB OPraHUMYECKUX BEILIECTB

2.1

YrieBogopoisl

AnKaHBI: COCTaB U CTpOCHHC, TOMOJIOTHYECKHUI pAa. MertaH u 3TaH — HpOCTCﬁIlIHC
OpeaACTaBUTCIN AJIKAHOB: (1)I/I3I/I‘IGCKI/IG M XUMHMYECKHE CBOMCTBa (peaKI_II/II/I
3aMCIICHUA U FOpeHI/IH), HaxXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, T'OMOJIOTUYECKUH psAl. ODTWIEH U HPONWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKEHOB: (DU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUS, TAJIOT€HUPOBAHMSA, TUApPATAllUM, OKUCICHUS U
MOJIMMEPU3ALIH ), TOJIyYeHHE U IPUMEHEHUE

2.3

Anxaguensl: Oyraguen-1,3 u wmerunOyraauen-1,3: crpoeHue, BaxHeimune
XUMHUYECKHE CBOWCTBA (peakuusi nonuMepusanuu). [logydeHre CHHTETHYECKOTO
KaydyKa U pe3UHbI

2.4

2.5

2.6

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTMUYECKUI psl. ALETHIIEH —
MPOCTEHIINKA TpPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOE€HHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (peaklUMM T'MIPUPOBAHUS, raJIOT€HUPOBAHUS, THIpATaLlUH,
TOpPEeHHUs]), OJTy4YE€HUE U IPUMEHEHUE

Apensl. benzon: coctas, cTpoeHue, pu3nyeckre 1 XUMHUECKUE CBOMCTBA (peakIiu
raJIOTEHUPOBAHNSA M HUTPOBAHUSA), MOJydeHUE U NpuMeHeHue. Tomyois: cocras,
CTpoeHHe, (U3NYECKHe M XMUMHUYECKHE CBOMCTBA (peaklMM TaJlOr€HUPOBAHUS U
HUTPOBaHUs), MOJTYYeHHE U MpUMeHeHHe. TOKCHMYHOCTh apeHoB. ['eHeTmyeckas
CBA3b MEXY YTJIE€BOAOPOAAMH, IPUHAIEKAIIMMH K Pa3IM4YHBIM KJIaccaM

[TpupoHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IprponHbIii Ta3 U MONyTHBIE He(TAHBIE
ra3sl. Hed1p 1 e€ mpoucxoxnenue. CriocoObl nepepaboTku He(TH: MEeperoHka,
KPEeKHUHT (TepMUYeCKul, KaTaluTtuyeckuii), nuponus. I[IponykTsel mepepaboTku
He(TH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH M B ObITYy. KaMeHHBIN yroms u
MPOIYKTHI €r0 TIepepadoTKH

Kucnoponcoaepxaiiue opraHM4ecKue COeIMHEHUS

3.1

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHOM U 3TaHOJI: CTpOeHUE, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (peaklUy ¢ aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOOPOIaMH,




3.2

rOpeHue), NpUMEHEeHHe. BomopoaHble CBA3M MEXKIYy MOJIEKYJaMU CIUPTOB.
JleficTBre METaHOJa U ATaHOJIa HA OPTaHM3M 4elOBeKa. MHOr0aTOMHBIE CIUPTBHI.
OTUICHIJIMKONb W TIUUEPUH: CTpOeHue, (U3NYecKue M XUMHUYECKUE CBOMCTBA
(B3auMozielicTBUE CO IIEJIOYHBIMU METajllaMH, KauyeCTBEHHas peaklus Ha
MHOTOaToMHble cnupthbl). JlelicTBue Ha opraHu3M denoBeka. I[IpuMeHeHue
[NIMLEPUHA U ATUIICHTJIUKOJIS

®deHoI: CTPOSHHUE MOJICKYJIbI, PU3UYECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTh
tdenona. [Ipumenenne geHona

3.3

Anbneruasl 1 KeTonbl. DopManbaeru, aneTanbaerua: CTpoeHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA (pEaKLMM OKUCIEHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE
peaxkuun), noJy4eHrue U NpuMeHEHUe

3.4

OnHOOCHOBHBIE NpefeibHble KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTpOEHHUE, GU3NYECKHE U XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOMIIHE IS
KJ1acca KUCIIOT, peakIus 3TepupHuKalum), HoJydyeHue u npuMmenenue. CteapuHoBast
1 0JIEMHOBAs KUCJIOTHI KaK IIPEICTAaBUTEINN BICIINX KApOOHOBBIX KMCIOT. Mblila Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE AEHCTBHE

3.5

3.6

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIPONN3 CIIOKHBIX
a¢pupoB. Kupsl. ['maponus xupos. [IpumeHenne >xupoB. buonormueckas poib
KHUPOB

VYraeBoapl: cocTaB, KiIAacCU(PHUKAIMS YIrIEeBOJIOB (MOHO-, TU- U IOJUCAXAPUIbI).
I'moko3za — mnpocTtedmmidi MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBL,
¢u3nueckre U XMMUYECKHE CBOMCTBA (B3aumojeicTBue ¢ rujpokcuaom meau(ll),
OKHUCJICHHE aMMMayHbIM pacTBOopoM okcunpa cepedpa(l), BoccraHoBieHuUe,
OpO’KeHHUE TIIIOKO03bl), HAXOKJEHHUE B IPUPOE, TPUMEHEHNE, OMOTIOTHYecKas PoJib.
@®ortocuHTe3. DpykTo3a Kak H30Mep INIIOKO3bl. Kpaxman M memnosnos3a Kak
npupoaHbie nonumepsl. CTpoeHHMe Kpaxmajia M Le/utosno3bl. dusznueckue u
XMMHYECKHE CBOWCTBA Kpaxmaia (TMIpoJIu3, KayeCTBEHHAs PEaKIMs C HOJO0M)

4.1

4.2

A3oTcoiepikale opraHn4eckie CoeIMHEeHNs

AMWHOKHUCIOTE KakK aM(I)OTepHLIC OpraHn4eCKUC COCAUHCHUA. dusznueckue M
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha npumepe I‘J'II/II_[I/IHE[). buonorunyeckoe
3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

benkm xak IMPpUPOAHBIC  BBICOKOMOJICKYIIAPHBIE COCIUHCHUA. HepBI/I‘-IHaSI,

BTOPUYHAS W TpPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYpallksl, KAUeCTBEHHbIE PeaKkIMK Ha OeJIKH

5.1

BrIicOKOMOIEKYIIIpHBIE COETMHEHUS

OcCHOBHBIC IIOHATUS XUMHU BBICOKOMOJICKYJIAPHBIX COCIUHEHMIL: MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb NOJUMCpPU3AlUU, CPCAHAA MOJICKYJIApHAs
macca. OcHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYIAPHBIX COG,I[I/IHCHI/Iﬁ -
nmoJIMMEpur3anuAa U MOJIUKOHACHCAIIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYEHHUS BELIECTB U HUX IPEBPALICHUI:
O3HAKOMJICHHE C 00pa3lamMu MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yykoB. [losrydeHre CHHTETUYECKOr0O KaydyKa U pe3UHbI




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

11

1.2

13

14

TeopeTnyeckue OCHOBbI XUMUHU

XUMHYECKUH 3JeMEHT. AToM. Sapo atoma, M30TOMbl. DJIEKTPOHHAs 000J0YKa.
DHepreTHYeckre YpOBHH, MOIYPOBHH. ATOMHBbIE OpOWTaNu, S-, P-, O-371€MEHTHI.
Oco0eHHOCTH pacTpeeNieHUus SJICKTPOHOB MO OpOUTaNsIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIECKTPOHHAS KOHPUTYPAIIHSI aTOMOB

HepI/IO,I[I/ILIGCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTEMAa XHMMHUUYCCKHUX 3JICMCHTOB I[I/I
MeHHeHeeBa. CBs3p INCPUOAUYICCKOIO 3aKOHa H Hepnozu/lquKoﬁ CHUCTCMbI
XUMHUYCCKHUX JJICMCHTOB I[I/I MeHneneeBa C COBpeMeHHOﬁ Teopneﬁ CTPOCHUA
aTOMOB. 3aKOHOM€pHOCTI/I H3MCHCHHMS CBOMCTB XHMHYCCKHX DJJIEMCHTOB U
06pa3yeMI>1x HMU NPOCTHIX U CJIOXKHBIX BEIICCTB I10 I'PYIIIIaM U IEpruoaam. 3HadeHue
NepUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

Crpoenue BelecTBa. XUMHUecKasi CBsi3b. Buibl XMMHUYEeCKOH CBS3U (KOBaJICHTHAs
HeMoJIsipHasl ¥ NOJspHasi, MOHHAas, MeTajindeckas). MoHbl: KaTMOHBI U aHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJIECHTHOW XUMHUYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-
akmenTopHsbIi). Bogopoanas cBs3b

BaneHTHOCTS. 9J'IeKTp00TpI/ILIaTeHLHOCTB. CreleHb OKUCICHUS

1.5

BemectBa MONEKYIApHOrO M HEMOJEKYISIPHOTO CTPOEHUsS. 3aKOH IIOCTOSHCTBA
cocTaBa BeIllecTBAa. THUIbl KPUCTAIUIMUECKHUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT TUIAa KpUCTANIMYecKol pemérku. [loHsaTHe 0 TUCHEpCHBIX cHUCTEMaX.
HcTuHHBIE ¥ KOJUIOMIHBIE PACTBOPHI. MaccoBast 10151 BEILIECTBA B PACTBOPE

1.6

1.7

1.8

Knaccudpukanus Heopranmdeckux coeauHeHuil. HomeHkIaTypa HeOpraHu4ecKux
BEIICCTB

XuMHu4deckas pcaKknus. KHaCCI/I(pI/IKaL[I/IH XUMHUYCCKHUX peaKI_II/Iﬁ B HeOpTaHquCKOﬁ n
OpFaHquCKOﬁ XUMHHU. 3aKOH COXpPAaHCHUS MACChl BCUICCTB, 3dKOH COXPAaHCHUA U
MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIIHUAX

CKOpOCTB pcaKkiuu, €€ 3aBUCHMOCTbD OT Pa3INIHBIX (baKTOpOB

1.9

1.10

OOpatumble peakuuud. XuMHYeckoe paBHOBecue. @DakTOphl, BIHUAOIIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipuanun Jle llarense

SJICKTpOJ'II/ITI/I‘-IeCKaH Jucconuanus. CuibHbIE U cl1a0bIe SJICKTPOJIUTHI. Cpe;[a BOJHBIX
PacTBOPOB BCHICCTB: KUCJTIAs, HCﬁTpaHBHaH, menoyHas. Peakiimyu HOHHOTO oOMeHa

1.11

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuun

Heoprannueckas xumus

2.1

Hemeramnbl. Ilonoxxenne HemetamioB B Ilepuonnueckodl cucreMe XUMHYECKHX
anemenToB /.M. MenneneeBa u 0CoOEGHHOCTH CTpOoeHHsI aTtomoB. Dusmnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAIJIOB (Ha MpUMEpPe KUCIOpOJa, CEphl,

docdopa u yriaepona)




2.2

XVMUYECKHE CBOMCTBA BAXKHEUIITNX HEMETAIUIOB (TAIOTCHOB, CEphI, a30Ta, hocdopa,
yriepoia U KpEMHHUS) U UX COCAMHEHUH (OKCHIIOB, KUCIOPOCOACPKAIIMUX KHUCIIOT,
BOJIOPOJHBIX coeArHeHu ). [[ppMeHeHne BAXKHEHIIINX HEMETAJIJIOB U KX COSIMHEHUI

2.3

Meramibl. I[lomoxenue wmeramnoB B Ilepruoanyeckod CUCTEME XUMHUYECKUX
anemenTtoB .M. MenneneeBa. OcoOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JIOUEK
aToMoB MetauioB. OOmue ¢usmueckue cBoricTBa MeTauioB. CIUTaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB

2.4

2.5

XUMHYECKUE CBOWCTBA BAXKHEUIIUX METAJUIOB (HATpUM, Kanui, KaJblUi, MarHui,
ATIOMUHHUM, [UHK, XpOM, XeJie30, MelIb) M HX coeauHeHHi. OOmme crnocoOb!
MoJTy4eHus: MeTayuIoB. [IprMeHeHne MeTaIlIOB B OBITY M TEXHUKE

I'eneTrnueckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKANIUX K Pa3IMYHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

3.2

3.3

Ponp xuMum B 0OECHCUYEHHWH DKOJIOTHYECKOH, JHEPreTHYSCKOM W MHUIICBOU
0€30MacHOCTH, pPa3BUTUU MeAUIMHBL. [lOHSATHE O HaydHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

[IpencraBiaenus o0 OOIIMX HAYYHBIX NPUHIMIAX I[POMBIIUIEHHOTO MHOJIYYEHUs
BO)XHEHIIMX BemlecTB. UeJoBEeK B MHpE BELIECTB M MaTEpUAJIOB: BaKHEHIIME
CTPOUTENIbHbIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO,
KepamMHuKa, MaTepuanbl i JJIeKTPOHUKH, HaHOMaTepuasbl, OpraHUYEcKUe u
MUHEpPAJIbHBIE yI00pEHUS

XUMHUS 1 3I0pPOBBE YEJIOBEKA: MIPABUJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENIApaToB,

ImpaBujia 0€30ITaCHOT0 HCIIOJIb30BAHUS npemnaparoB OBITOBOI XHMHH B IMOBCETHEBHOM
KHN3HHU




VIIl. YYEBHO-METOAUYECKOE  OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Ia6puensu, O.C. Xumus: 10 kmacc : 6a30BbIii ypoBeHs : yueOnuk / O.C. I'abpuensu, U.T.
Octpoymos, C.A. Cnankos. — 6-e u3n., crep. — Mocksa : [IpocBemienue, 2024. — 128 c. : ui.

2. INabpuensu, O.C. Xumus: 11 knacc : 6a30Bbiii ypoBeHb : yueOHuk / O.C. 'abpuensn, N.T'.
Octpoymos, C.A. CnankoB. — 6-7-e usn., crep. — Mocksa : [IpocBemenue, 2024, 2025. — 128 ¢. :
WiI.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Ia6puensu, O.C. Xumus. 10 knace : meroaudeckoe nocoodue (6a3oBbrii yposens) / O.C.
INa6puensu, N.I'. OctpoymoB. — Mocksa : Ilpocsemienue, 2024. — 144 c. — ISBN 978-5-09-
102557-5.

2. Iabpuensn, O.C. Xumus. 11 xnace : meroguueckoe nocodbue (6a3oBbiii ypoBens) / O.C.
I"a6puensu, C.A. CnankoB. — Mocksa : [IpocBemenne, 2025. — 128 ¢. — ISBN 978-5-09-102558-
2.

3. I'a6puensn, O.C. Xumus. 10-11 kmaccel : pabGouas mporpaMMa M TeMaTHYeCKOe
ianupoBanue (6a3oBbiii ypoBenb) / O.C. Tabpumensn, W.I'. OctpoymoB. — MockBa :
[Tpocsemenwue, 2024. — 96 c. — ISBN 978-5-09-102559-9.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. Poccuiickasi a1ekTponnas mkoJua (https://resh.edu.ru/)

- Buneoypoku 1o BceM y4eOHBIM IIpeaAMETaM

- aTepakTUBHBIE 33/1aHUS

- Meroguueckue MaTepuabl

1. MockoBckas dekTponHas mkoJa (https://uchebnik.mos.ru/)

- bubnmoreka yueOHBIX MaTepranoB

- CrieHapuu ypoKoB

- TecroBble 3a1aHUS

2. OUIIN (PenepanbHblii HHCTHTYT Neaarornyeckux umepenmii) (https:/fipi.ru/)
- lemoBepcuu EI'D

- OTKpBITHIN OaHK 3a1aHUN

- MGTOHI/I‘IGCKI/IG peKOMeH)IaHI/II/I

4. Annpexc.Yueonuk (hitps://education.yandex.ru/)
- I/IHTepaKTI/IBHI)Ie 3alaHusA

- ABTOMaTH4ecKas IMPOBEPKa

- HepCOHaJ'II/ISI/IpOBaHHBIe TPACKTOPHUU
5. Yun.py (https://uchi.ru/)

- llnTepakTUBHBIE KYpCBI

- OnmMnuaasl

- CTaTuCTHKA yCIIEBAEMOCTH

6. HNudoypox (https://infourok.ru/)
- Buneoypoku

- Tectnl
- Meroanyeckue pa3paboTKu


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/
https://uchi.ru/
https://infourok.ru/

