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IHOACHUTEJIbBHAA 3AIINCKA

[IporpaMmMa TO XUMUU Ha YpOBHE CcpeaHero ooOmero ooOpazoBaHus paszpaboTaHa Ha
ocHoBe PexnepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpa3oBanuu B Poccuiickoii
@enepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS (eaepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero obmero oopazoanus (POII COO), npeacraBieHHbix B DeepaabHOM TOCYAAPCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konnenmmu mnpemnomaBanusi ydyeOHOTO mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusiax Poccuiickoit Denepanuu, peann3yrnnX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHUH «CTparernu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @eneparuu Ha niepuoa 10 2025 roga» (Pacnopsokenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOTpaMMBI TI0O XUMHUHU, K OTNPECIICHUIO O0IIel cTpaTeruu
o0OyueHus1, BOCIIMTAHUS U Pa3BUTHsI OOyUaIOIIMXCS CPEACTBAMH yueOHOTO npeaMera « XUuMus) A
10-12 xnaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIeNTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIed, COJAEepKaHUsl, pe3y/lbTaToB OOyuyeHUs U TpeOOBaHUM K YPOBHIO
MOITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe  00pa3oBaHHE,  II0OJIyYa€MO€  BBINYCKHMKaMH  00I1e00pa3oBaTelbHON
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOW YacThI0 X 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEPIIAFOIIAM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, IPUCYIIIHX
[IEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUsS. OTH IIEHHOCTH KacaloTCsl TO3HAaHUS 3aKOHOB
pHUpoIbl, (POPMUPOBAHUS MUPOBO33PECHUS U OOMIEH KYIbTYphl YEJIOBEKA, a TaKiKEe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOIHON cpene. Peanmsyercs Xumudaeckoe
oOpa3zoBaHue OOy4aromMXCs HAa YpOBHE cpefaHero oOmiero oOpa3oBaHHsS CPEICTBAMH Y4eOHOTO
npenMera «XUMHUS», COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMMe Mo XUMHH C
y4€ToM crenu(puKd HAyKH XUMUH, €€ 3HaYeHHs B TIO3HAHUU MPUPOIbl U B MaTE€pPHAIbHOM JKU3HU
oOmiecTBa, a TaKke C Y4€TOM OOIIMX IieJied U MPUHIUIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHero o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyl0 poJib B COBPEMEHHOM
IUBWIM3AIIMY, B CO3JaHUM HOBOM 0a3pl MaTrepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIaja B
(dbopMHpOBaHHE PALMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3[JaHHUE L[EIOCTHOIO MPECTaBlIeHUs 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHHUSI BEIIECTBEHHOTO0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3ZHAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMU, XUMUS CTajda HEOTheMJIEMOI
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPYy/Ja U >KU3HH KaXJI0TO 4YJIeHa
obmiectBa. CoBpeMeHHass XMMHUsI KaKk Hayka CO3UIaTeNbHasi, KaKk HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJIeHa Ha peIIeHUe TJI00aTBHBIX MTPOOJIEM YCTOWYMBOTO Pa3BUTHI YE€JIOBEUECTBA — ChIPHEBOA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSL.

B cootBercTBMM ¢ OOMMMHU IeNsIMH W TPUHIUIAMHU CpeAHEero o0mero o0pazoBaHUs
conepxkanue mpenmera «Xumus» (10-12 xmacchl, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY OOYYalOIIUXCs, HEOOXOAMUMYIO WM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEHIHOTO BKIIOYEHHMS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBisiomuMu npeaMeTa «XUMHUs» ABISIOTCS 0a30Bble Kypchl — «OpraHudeckast XuMus»
u «OO0mast 1 HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HayKM: cHCTeMa 3HAHUN MO HEOPraHMYECKOM XMMMHU (C BKIIOYECHHEM 3HaHUH U3
oOmielt XuMuM) U opranuyeckoi Xxumun. @opMHUpPOBaHUE JAHHOM CUCTEMbI 3HAHUHN MPH U3YUYEHUH
npeaMmera o0OecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CprKTypa COJACpKaHuA KypCOB — ((OpFaHI/IquKaH XUMUSA» U ((061_1_[8.5{ U HCEOpPraHuvcCKas
XHUMUA» C(I)OpMHpOBaHa B HIporpaMme 1o XMMHUHU Ha OCHOBC CHUCTECMHOI'0 NOAXOJa K HU3YUCHHUIO



y4yeOHOTO MaTepuaia ¥ OOYyCJIOBJICHAa MCTOPHUYECKHM OOOCHOBAHHBIM Da3BUTHEM 3HAaHUN Ha
ONIPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHMMHUM BELIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKON TEOpHUU CTPOEHMSI OPraHUYECKHUX COEAMHEHUH, a
TAaKK€ HAa YPOBHE CTEPEOXUMMUYECKUX M DBJIEKTPOHHBIX IMPEICTABICHUH O CTPOCHUM BELIECTB.
CBenenuss 00 M3yyaeMbIX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOJIOB IO
CIIO)KHBIX OHMOJIOTUYECKM AaKTHBHBIX COCIMHEHHH. B Kypce OpraHM4YecKod XHMHUHU MOJY4aroT
pazBuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro 00pa3oBaHHS TICPBOHAYAILHBIC
MPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIACCH(DMKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEAKIINH.

[lon HOBBIM YIJOM 3peHHUs B TpeaMeTe «XuMHs» 0a30BOTO YPOBHS pPaccMaTpUBACTCS
W3YYCHHBI Ha ypPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS TEOPETUYCCKHA MaTrepual M
(1)aKTOJ'IOl"I/I‘-ICCKI/I€ CBCACHUA O BCIICCTBAX U XUMHYECKOU pCaKknuu. TaK, B YaCTHOCTHU, B KYpCE
«OO0mas ¥ HeopraHWYecKas XUMHs» OOydJaroIIMMCs TPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HAa4YCHHE MEePHOANYECKOTO 3aKOHA C OOIIETEOPETHICCKUX M METOIOJIOTHYECKAX TO3HIINHT, TITy0Ke
MOHSATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMI 9TOTO 3aKOHA — OT 0000IIAIONIeH 10 0OBSICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHUNA O Ba)XKHEWIIMX BEHIECTBAaX, MX COCTAaBE, CTPOCHUM, CBOMCTBAX W
MPUMEHECHHH, a TAKKe O XUMHUUYECKHX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTECKAHUS
nomonHsiercs B kypcax 10, 11, 12 «kjaccoB 3JIeMEHTaMH  COJICPIKAHUS, HWMEIONIUMH
KYJIbTYpOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TIOHUMAHHIO
B3aMMOCBSI3M XUMHUHU C APYTUMH HayKaMU, PACKpbIBAIOT €€ pOJib B MO3HABATEIBHON MPAKTUYECKOM
JESTETFHOCTH YeJI0OBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00IaCTH
TEOPUM M TPAKTHUUYECKUX NPHUIOKEHUH XUMHUHM, MOMOTAIOT BBITYCKHHUKY OPHUEHTUPOBATHCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TIpoOsieMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKU
OCMBICIIUBaTh HMH(POPMALMIO H TPUMEHATh €€ JUIS  TOMOJHEHWS 3HAaHWWA, PEIICHUS
MHTEJUIEKTYAIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEI0BATENIbCKUX 3a7ady. B 1enoM coaepxkaHue
y4eOHOro TpenMera «XUMHUsS» JaHHOTO YPOBHS M3y4Y€HHUsS OPHUEHTHPOBAHO HAa (POPMUpOBAHUE Y
00yJaroIMXCsi MHUPOBO33PEHUECKOW OCHOBBI I MOHUMaHUSA (PUIOCO(CKHX HACH, TaKHX Kak:
MaTepuajIbHOEC €IWHCTBO HEOPraHWYECKOTO W OPraHWYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHUEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUMN MyTEM AKCIEPUMEHTA U
pelieHusT TMPOTHBOPEUUH MEXKIy HOBBIMH (aKkTaMHM U TEOPETHUYCCKHUMH IMPEATNOCHUIKAMH,
OCO3HAaHUE POJM XHMHH B PEUICHUH HKOJIOTHYCCKUX IMPOoOJeM, a Takke MpoliemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3aHUS HOBBIX TEXHOJIOTUIA U MaTEPHUAJIOB.

B nnane pemieHust 3a1a4 BOCIIUTAHUS, PA3BUTHUS U COLUANM3AIMH O0YJaIOIIUXCS IPUHSTHIC
MPOrpaMMO IO XHMHH TMOJAXOJbl K OINPEACTCHUIO0 COICpXKaHUS U TOCTPOSHUS MpeaMeTa
npeaycMarpuBaoT (GOPMUPOBAHUE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHUI, HMeEOUMX 0a30Boe
3HAYEHUE I Pa3IUYHBIX BUJIOB JESITENLHOCTH: pelIeHHs MpobaeM, IoMcKa, aHanu3a u o0paboTku
uH(popMalUY, HEOOXOAUWMBIX Ui MPHOOPETEHUS OIbITa MPAKTUYECKOW M HCCIeI0BATENbCKON
NEeSATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XHUMUHU.

B MPaKTUKE MPCIIOJaBaAHUA XUMUHU KAK Ha YPOBHE OCHOBHOI'O 0611161"0 06pa303aH1/1;1, TaK M Ha
YPOBHE CpCAHCTO 061].161"0 06pa303aH1/1;1, Ipu OMNpECACIICHUN COI[Cp)I(&TCJ'ILHOfI XapaKTCPpHUCTUKU
nejaeun HU3Yy4YCHHUA [IPEAMCTAa  HAIpPaBJICHUCM HepBOCTeHeHHOﬁ S3HAYUMOCTHU  TPAAUIIUOHHO
HpI/I3HaéTC$I (bOpMPIpOBaHI/Ie OCHOB XUMHUYECKON HAayKHn Kak o0OmacTu COBpPCMCHHOTO
C€CTCCTBO3HAHMA, HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U KAK OJHOT'O M3 KOMIIOHCHTOB MHpOBOﬁ
KYJIbTYPHI. C METOJIMYECKON TOYKHU 3pCHUA Takol Mmoaxond K OIPCACICHUTIO enen N3Yy4YCHU
npeamMeTa sABJIACTCA BIIOJIHE OIIpaBaHHBIM.



CornacHO NTaHHOW TOYKE 3PEHUS TJIABHBIMH IEIISIMU W3Yy4CHHS TIpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 -12 k1) SIBISIFOTCSL:

o dbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHWM KAaK BaKHEHIICW COCTaBJISIONICH
€CTECTBCHHO-HAYYHOH KAapTUHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOYEBBIC TIOHSTHS,
(dbyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE M TIOHUMaHHUE
CYIITHOCTH JIOCTYITHBIX 0000IIEeHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPUEH MX
pPa3BHUTHS U CTAHOBJICHUS;

. (dbopMHpOBaHWE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHHS BEUIECTB H
XUMHYECKUX PEAKIHA, HEOOXOJUMBIX JUIsI TPUOOPETEHUS YMEHWUH OPHEHTUPOBATHCS B MHPE
BEIIECTB M XMMHUYCCKHUX SIBJICHHM, UMEIOITUX MECTO B TPUPOJIC, B MPAKTUICCKON U IMOBCETHEBHOM
KU3HH;

. pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIIOJICHUEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsimy ¢ atuM, coneprkaTelibHash XapaKTepUCTUKA IIeNIed W 3aj7ad M3ydeHHs IpeaMeTa B
MpOrpaMMe MO XMMHUHM YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPHOPHUTETAMHU B
cucteMe cpenHero oobmiero oopazoanusi. CeroHs B MPENOJaBaHUM XUMUHU B OOJBIICH CTENEeHU
oTIa€Tcs MPENOYTSCHUE MPAKTUICCKOW KOMITOHEHTE COJIepyKaHusl 00ydeHUs, OpUCHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHUKA OOIIe00pa30BaTeIbHON OpraHu3allii, BIaICIONIero He HabOpoOM 3HAHUH,
a (PYHKIMOHAIBHOH T'PAaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSIMH aKTHBHOTO TIOJyYCHHS
3HAHWW U TIPUMEHEHUS UX B PEATbHOU KU3HU JIJIS PeIICHUS MTPAKTHICCKHUX 3a/1a4.

B cBs3M ¢ 3THM NpW W3YYEHUU MpeaMeTa « XUMUsD) JTOMUHUPYIOIICEe 3HAYCHHE TIPUOOPETAIOT
TaKHe [EH U 33JIa4H, KaK:

ajanrtanusi 00y4aromuXcsl K YCIOBHUSIM JUHAMHUYHO pPa3BUBAIOIIETOCs MUpa, (popMupoBaHue
MHTEJJIEKTYaJJbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY TMPHUHSATHIO TPAMOTHBIX pEIIEHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmMupoBaHUE y 00yJaIONMUXCS KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINHN ), MMEIOIITIX
YHHUBEpPCaJbHOE 3HAYEHUE Uil Pa3IMYHbIX BUIOB JAESITEIBHOCTU: pelIeHUs MpolieM, MOUCKa,
aHanu3a ¥ 00pabOTKM HMH(POpPMAINK, HEOOXOIUMBIX IS MPUOOPETCHHUS OIbITa JCATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[O3HAHUM XUMHUHU, a TakkKe i1 OLEHKH C TO3ULUN
9KOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHMHUYECKHX MPOIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPEY;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBbIE 3HAHUA IO XUMUU B
COOTBETCTBUU C >KM3HEHHBIMU TMOTPEOHOCTSIMH, HCIOJIH30BAaTh COBPEMEHHbIE HH(OpPMAalMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-NOMYJISIpHON MH(OpPMAMM XUMHYECKOTO
COJIepKaHUS;

dbopMUpOBaHHE U Pa3BUTHE y OOYUYAIOIIUXCS ACCOLMATHUBHOTO M JIOTUYECKOTO MBIILICHHS,
HaOM0ATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH JIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00yJaromuxcs yOexxAEHHOCTH B TYMaHHCTUYECKON HAIMpaBIEHHOCTH XUMUH,
e€ BaXHOH pOJM B pEIICHWH TIHOOATBHBIX MPOOJIEeM paAIMOHATBFHOTO MPUPOAOINOIB30BaHMUS,
MOTIOJTHEHHSI SHEPTreTHYECKUX PECypCOB U COXPAaHEHHUs MPUPOTHOTO PaBHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpETEeHUs
OTIbITa WCTOJB30BAHUS TONYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYalUsX,
CBSI3aHHBIX C XMMHUYECKUMU SBICHUSMHU.

B yuebHOM mnaHe cpemHero oOmiero oOpa3oBaHHs NpenMeT «XHUMHs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeaMEeTHOI obnacTu «EcTecTBeHHO-HAYUHBIE TPEIMETHI.



OOmiee 4MCIO YacoB, OTBEAEHHBIX JIsI U3YUCHHUs XHMHH, HAa 0a30BOM YPOBHE CPEIHETrO
obmiero oopasoBanusi, coctaBiser 66 yacoB: B 10 kmacce — 22 gaca, B 11 kmacce — 22 gaca, B 12
Knacce -22 Jaca.

COJAEP/ KAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTraHMYeCKO XUMHH

[Ipeamer  opraHudyeckol  XuUMuUHM: €€  BO3HUKHOBEHHME, DPAa3BUTHE W  3HAYCHHE
B TIOJIyYEHHUH HOBBIX BEIIECTB M MAaTEPHAIOB. T€OpHs CTPOECHUS OPraHMYECKUX COCIUHEHHH A.
M. byrnepoBa, e€ ocHOBHbIe MOJIOKEeHUA. CTpPyKTypHble (OPMYJbl OPraHUMYECKUX BEIECTB.
FOMOJ'IOFI/IX, HU30MCEpus. XuMuyeckas CBSI3b B OpPraHu4YeCKUX COCANHCHUAX — OJJUHAPHBIC U KPATHBIC
CBSI3H.

[IpencraBnenne o0 KIacCUPHUKAIMA OPraHWYECKHX BemecTB. HOMEHKIaTypa OpraHHMYeCKHX
COeIMHEHUH (cucTeMaTHdecKasl) 1 TpUBUAIbHbIE HAa3BaHUS BaKHEHIIMX IpeICTaBUTENIEeH KJIaccoB
OpraHMYECKUX BEIECTB.

OKCIIepUMEHTAIbHBIE METOJbl M3YyYEHHUs] BELIECTB M MX MPEBPALlCHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BEHIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOIIOIEHUE U OTIMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. MeTraH W 3TaH — MNpPOCTEUIINE
MPEACTABUTENM AJIKAHOB: (PM3MYECKHE M XUMHUUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPCHHUS),
HaxO0JKJICHHUE B MPUPOJIC, TIOJIYUCHHE W IIPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psif. DTHICH W MPOMHICH — IMPOCTEHINHe
MPEACTABUTENN AJIKCHOB: (U3WYECKHE W XHMHYECKHE CBOMCTBA (pEaKIUMU TUIPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankaguensl: OyraaumeH-1,3 u MermnOyramuen-1,3: cTpoeHue, BaKHEHIIME XUMHYECKUE
cBOICTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM P, ANETUICH — MPOCTCUIINI
MPEACTaBUTENb AJKWHOB: COCTaB, CTpOCHHUE, (U3UYECKUE M XMMHYECKHE CBOWCTBa (peaKiuu
TUIPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATAIINH, TOPSHHUSI ), IOTyYCHHE U IPUMEHEHHE.

Apenbl. benzom: coctaB, cTpoeHHe, (U3MUYECKME W XUMHUYECKHE CBONCTBA (peakiuu
raJOreHUpPOBaHUsl M HUTPOBAHHUS), INOJy4YE€HUE U MpUMEeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2ai02eHUpPOSanus U HUMpPOBAHUs), NOTyUeHue U
npumenenue. TOKCUYHOCTb  apEHOB. 'enernueckass  CBsI3b  MEXIY  YIVIEBOJOPOJAMH,
MIPUHAUISKALIMMHU K pPa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB. [lpupomHplii Ta3 U MOmMyTHbIE HE(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl nepepadoTku He(TH: TIEPErOHKa, KPEKUHT (TePMHUYECKUIA,
KaTaauTHYeCKuil), mupoau3. [IpoaykTel nepepaboTku HEPTH, MX MPUMEHEHHE B MIPOMBIIIIEHHOCTH
1 B ObITy. KaMeHHBII yroyib U POYKTHI €0 MepepadoOTKH.

OKcIIepUMEHTaJbHBIE METOJIBI M3YYEHHsSI BEIIECTB M WX IIPEBPAIICHUN: O3HAKOMJECHHE C
oOpa3iaMu MjaacTMace, KaydykoB M pe3uHbI, Koiuiekiuu «Hedtb» u «Yromp», MoaenupoBaHue




MOJIEKYJ ~ YIJEBOJOPOJOB U  TaJlOTEHONPOU3BOJHBIX, IPOBEACHUE MPAKTHUYECKON  PabOTHI:
[IOJIy4eHHUE 3TUIICHA U U3YYEHUE €r0 CBOWCTB.

Pacuéruble 3a1a4u.

Bbruucienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOTHOTO
BEIIECTBA WM MPOJIYyKTa PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamme opranmyeckue coeAMHeHus

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHONI M JTAHOJ: CTPOCHUE, (QHU3HUYECKHE U
XMUMHMUYECKHE CBOMCTBA (peakiUM C aKTUBHBIMM METaJUIaMM, [aJOr€HOBOJOPOJAMH, TOpPEHUE),
IIpUMEHEHHE. BOoIOpOIHbIE CBA3U MEXKy MOJIEKYyJlaMu CIIUPTOB. JleiCTBME METaHOa ¥ ATAHOJIA Ha
OpraHu3M 4YeJIOBEKaA.

MHoOroaToMHbI€ CIHUPTHL. ODTUJIEHIJMKOJIb W TJMIEPUH: CTpOeHUE, (U3NYECKHE U
XMUMHMUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO IIEIIOYHBIMU METaJlllaMHU, KaueCTBEHHAs! peaklys Ha
MHOTOATOMHbIE cnupThl). JlelicTBMe Ha oOpraHu3M dejoBeka. [IpumeHeHHe TIJIMLEpUHA |
ITUJICHTJINKOJIS.

@deHo: CTpOEeHUE MOJIEKYIbI, (pU3HUecKue U XUMHUYECKue CBOMCTBA. TOKCHMUYHOCTH (heHoJIa.
[Ipumenenue denoua.

Anbrerunpl U kemouvl. DopManblIeruj, aueTalbJIeruji: CTpoeHHe, (QU3UUYECKHEe U
XMMHUYECKHE CBOWCTBAa (peakuMM OKHCIEHHMS] M BOCCTAHOBJICHHS, KayeCTBEHHbIE pPEaKIIUHN),
MTOJTy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHI. MypaBbUHas U YKCYCHasi KHCJIOTHI:
cTpoeHue, GU3NYECKUe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 0oOILIMe Ui Kilacca KUCIOT, PeaKIus
sTepuduKanum), TNOJdydeHHue U mpuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICIINX KAPOOHOBBIX KUCIOT. MblIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIEE JEHCTBHE.

CnoxHble 3(upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIposn3 CloXHBIX 3(UpPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorndeckas poib KUPOB.

11 KJIACC

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

VYrneBopl: cocTaB, Kiaccu(puKalus yrieBoJaoB (MOHO-, TU- W MOJHcaxapujsl). [nmoko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYINbl, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaom meau(ll), okucienne aMMUadyHBIM PacTBOPOM OKCHJA
cepeopa(l), BoccraHOBIEHHE, OpPOKEHHE TIIOKO3bI), HAXOXKICHHUE B TNPHUPOJAE, IPUMEHEHHUE,
ouonorudeckas poisib. Dotocunres. PpykTO3a KaKk U30MEP IIIFOKO3BI.

Kpaxman u memnrono3a kak OpUpoJHbIe MosiuMepbl. CTpoeHHe Kpaxmalla U HEJUTIONIO03bI.
duznyecKkue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHS C HOJA0M).

OKCIIEpUMEHTANIbHBIE METOJbl M3YYCHHs] BEIIECTB M WX TPEBpAIlleHUN: MpPOBEACHUE,
HaOII0/IEHUE U ONKCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKUcIeHHe dTaHona okcugoMm wenu(Il)), MHOroaroMHBIX CIHPTOB
(B3aumogeiicteue riumepuHa ¢ ruapokcugoM menu(ll)), ampaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopoMm okcuaa cepebpa(l) u rugpoxcuaom menu(ll), B3aumozeiicTBre Kpaxmana ¢ HOJIOM),
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnele 3aaun.

Brruncnenus mo ypaBHEHHIO XUMHUUYECKOHM peakiuu (Macchl, 00bEMa, KOJTMYECTBAa UCXOAHOTO
BEIIECTBA WJIM IPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX
BEIIECTB WU TPOAYKTOB PEAKIIHH).

A30TCoIepIKale OPraHunIeCKIe COSAMHECHHUS.

AMUHOKHUCIOTHI KaKk aM(OTEepHbIE OpraHndeckue coeauHeHus. Ou3ndeckne U XUMUYECKUE
CBOMCTBAa aMUHOKHCIOT (HAa TpuUMepe TIuIUHA). buolormdeckoe 3HAYEHHWE AaMHHOKHUCIOT.
[TenTuaer.




benku kak npuUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coenMHEHMs. llepBuyHas, BTOpHUYHaAs U
TpPEeTUYHAsi CTPYKTypa OelikoB. XHUMHUYECKHE CBOWCTBA OCJIKOB: THIPOJIU3, JCHATYpaIlus,
Ka4eCTBEHHBIC PEAKIIUU Ha OCIIKH.

3KCHCDI/IMCHTEUIBHBIC MCTOAblI M3VUYCHHA BCIICCTB M HX HDeBDaH_IeHI/II\/JII Ha6JIIOI[€HI/Ie n
OIIMCAaHUC I[CMOHCTpaI_II/IOHHBIX OIIBITOB: z[eHaTypauH;I 6GHKOB HpI/I HarpeBaHI/II/I, IIBCTHBIC peaKLII/II/I
OCJIKOB.

BbicokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbIE TOHSITHS XHMHHM BBICOKOMOJEKYISPHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJUMEPU3ALMH, CPEIHSS MOJEKyIspHas Macca. OCHOBHbIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUN — OJIMMEPU3alMsl U OJUKOHACHC AL

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YyYEHHUs] BELIECTB M MX MPEBpAllEHUI: O3HAKOMIIEHUE C
oOpa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeIMEeTHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€W NMpH H3ydeHUM opraHnuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHSTHHM, Tak H
MOHATHM, SBISIOUIUXCSA CUCTEMHBIMU 11 OTJIEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE IMOHATHUS: SIBJICHUE, HAYYHBIM (DaKT, rumoresa, 3aK0H, TEOpus,
aHaJlu3, CHHTE3, KiaccuuKaius, MEepUOJTUYHOCTh, HAONIOJEHNUE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJIETTUPOBaHUE.

®duznka: MaTepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJla, YHEPIeTUYECKUN ypPOBEHbD,
BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHME BEUIECTBa, (PU3NUYECKHE BETUYMHBI U €IUHULBI UX
M3MEpEeHUsl.

buonorus: knerka, opranus3Mm, Owocdepa, OOMEH BEIIECTB B OpranmsMme, (HOTOCHHTES,
OMOJIOTMUECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadust: MuHepanbl, FOpHbIE TOPO/IbI, OJIE3HbIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: muiieBble MPOAYKTHI, OCHOBBI PALMOHAILHOTO MUTAHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

12 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHU

XUMHYECKUH dJeMeHT. AtoMm. Sapo aroma, wu30TOMBI. DJICKTPOHHAS  000JIOYKA.
DHepreTHYecKue ypoBHH, MOAYPOBHH. ATOMHbBIC opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH
pacrpeiesieHds 3JEKTPOHOB IO OpOUTAIAM B aroMax 3JIEMEHTOB IEPBBIX YETBHIPEX IMEPHUOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

[lepuonnueckuii 3akoH U Ilepuommueckas cucrema XMMUYECKUX JJIEMEHTOB  /JI.
N. MenpgeneeBa. CBsi3b NepUOAMYECKOTO 3akoHa M lleproamyeckoil CHUCTEMBI XHUMHYECKUX
anemeHnToB JI. . MenneneeBa ¢ COBpPEMEHHOW TEOpPHUEH CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XMMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 110
rpynmnam v nepuojiaM. 3HaueHue NepHOIUYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XuUMHUYecKas CBsI3b. BHIbIl XUMHUYECKON CBs3M (KOBaJEHTHAs
HEeMoJIApHAasl W TOJSpHAs, HWOHHAs, MeTajiudeckas). MexaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU
XUMHYECKON CBsI3U (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN). BomopomHas cBsizb. BaneHTHOCTH.
DneKTpooTpUlaTeNbHOCTh. CTeneHb OKuciieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIMYECKMX PpEHMIETOK. 3aBUCHUMOCTh CBOWMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKHU.

[lonatue o nucnepcHbIX cucremax. VICTHHHBIE W KOJUIOMJIHBIE pacTBOpPbL. MaccoBasi 101
BEILECTBA B PaCTBOPE.

Knaccugukanuss HeopraHnueckux coenuHeHnid. HoMeHKIaTypa HEOPraHWYEeCKHUX BEIECTB.
['eneTndeckast CBsI3b HEOPraHUUECKHUX BEIECTB, MPUHAIICKANTUX K PA3TUYHBIM KJIACCaAM.

Xumunyeckass peaxkius. Krnaccupukanuss XUMHUYECKMX peakUuil B HEOPraHUYECKOM U
OPraHWYECKOW XUMHUU. 3aKOH COXPAHEHMs] MAcChl BEIECTB, 3aKOH COXPAHEHHS U IPEBPAICHUS
SHEPTUM MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. OOpaTUMBbIE pEaKIIHH.
Xumudeckoe paBHOBecue. DaKTOpbI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarense.

OnektponuTudeckas auccorumainus. CuiibHble W ciadbie d7eKkTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEePUMEHTATbHBIC METOIbl M3YUEHHUS BEIIECTB M X MIPEBPAIICHUIN : TEMOHCTpPAIIHS TaOIuUIT
«ITepnognyeckast cucrema xumuyeckux sieMmeHToB JI. W. MennmeneeBa», W3ydeHUE MOJENeH
KPUCTAJUTHYECKIX peméToK, HabIoIeHNe
M OMHCAHHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3j0KEeHHE TEPOKCHIa BOJAOPOIA B
MPUCYTCTBUU  KaTallM3aTopa, OMPEICICHHE CpPelbl PacTBOPOB  BEMIECTB C  TIOMOIIBIO
YHUBEPCAJIHLHOTO HMHJWKATOpPA, PEAKIIMU HOHHOTO OOMEHa), MPOBEICHHE MPAKTUYECKOW paboThI
«BnustHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEeaKITum.

PacuérHeble 3a1auu.

Pacuérel mo ypaBHEHHSAM XMMHYECKHMX PEAKLUH, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBast JOJIS BELIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue nemerannoB B [leproanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa W 0COOEGHHOCTHM CTpPOCHHUS aroMoB. ®Du3WYeCKHMEe CBOWCTBA HEMETAIOB.
AtoTponsi HEMETauIoB (Ha IpUMEpPEe KUCIopoia, cepbl, hochopa u yriaeposaa).

XUMUYECKHE CBOWCTBA BaXHEWIIMX HEMETAUIOB (TalloreHOB, cepbl, a3oTa, (ocdopa,
yriaepoja U KpeMHHs) U UX COEIMHEHHUI (OKCHA0B, KUCIOPOACOICPKAIIUX KHCIOT, BOJOPOJHBIX
COCTMHCHUH).

[IpuMeHeHNne Ba)KHENILINX HEMETAIOB U UX COCIUHEHUM.

Meramibl. [lonoxxenne meramnoB B I[lepmoanueckoil cucreMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmiue
¢dbusnueckue cBoicTBa MeTaysioB. CrUlaBbl METAJUIOB. DJIEKTPOXUMHUYECKHHM psl HANpsKEHUN
METAJIJIOB.

XUMUYECKHE CBOWCTBA BaXKHEHIIMX MeETAIOB (HATpul, Kaluid, Kamblul, MarHuu,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue criocoObl noay4yeHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METObl U3YUYEHHUSI BEIIECTB U UX MPEBPANICHUN : U3yYEHUE KOJUIEKIINU
«MeTamnsl U CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 33/1a4, HaOII0IeHUE
U ONHCAHHE JIEMOHCTPAIIMOHHBIX U J1aOOpaTOPHBIX OTBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
ATFOMHUHHUS C PACTBOPaMH KHUCIIOT U IIeJI0Uel, KAUeCTBEHHbIE PEeaKIIMK Ha KATHOHBI METAJIIIOB).

PacuérHbie 3a1aun.

Pacuérer Macchl BemiecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKIIUU BEIIECTB, pacY€Thl Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET IMPHUMECH.

Xumus 4 KU3Hb

Ponp xuMum B oOecreueHUH HSKOJOTHMUYECKOM, YHEPreTUYeCKOW M THIEBOH 0e30MacHOCTH,
pa3BuTuU MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.




[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MOJYYEHUS BaXKHEHIITUX
BEILIECTB.

YenoBek B MHpE BEIIECTB U MATEPUAIOB: Ba)KHEWIIME CTPOUTENIBHBIE MaTepHAaIbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, KepamMHKa, MaTepualibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUsI.

XuMHUs M 3/I0pOBbE UEJIOBEKA: IpaBWiia MCIIOJb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
IpaBuIIa 0€e301acHoro HCIOJIb30BaHUS IIpernapaToB OBITOBOM XUMHH
B [IOBCEITHEBHOW KU3HMU.

MexInpeaMeTHbIC CBA3H.

Peanu3zanus MEXINpeAMETHBIX CBSA3€H MPHU U3YYEHUU OOIIEel U HEOPraHWYEeCKOW XUMUU B 12
KJIaCCE OCYIIECTBIISIETCS YEepPe3 MCI0JIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHN, TaK U
MOHATHH, SBISIOUIUXCSA CUCTEMHBIMU 11 OTJIEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TIOHATHS: HAyYHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEepeHue, sIBICHUE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, H30TOII,
PaMo0aKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKU YpOBEHb, BEIIECTBO, TeNO, 0O0BEM, arperaTtHoe
COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocrucTemMa, Ouocdepa, MaKpo- 1 MUKPOIIEMEHThI, BATAMUHBI,
0OMEH BElIEeCTB B OpraHU3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAaeMbIE, TOTUINBO, PECYPCHI.

Texnonorus:: XuMuyeckass MPOMBIIUIEHHOCTb, METAJUTYprus, MPOU3BOACTBO CTPOMTEIBHBIX
MaTepuasos, CeJIbCKOXO35IICTBEHHOE IIPOU3BO/ICTBO, MuIieBas MIPOMBIIIJIEHHOCTb,
(bapMmarieBTHUECKasi IPOMBIIIICHHOCTb, IPOU3BOACTBO KOCMETHYECKUX IPENapaToB, MPOU3BOICTBO
KOHCTPYKLMOHHBIX MATEPHAIIOB, 3JIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMSBI 110 XUMHNHU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHUSA OOY4aroIIUMUCS
IporpamMMm CpefHero oémero oo6pa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-mMeToan4eckoit OCHOBOM JUisl pa3paOOTKU IUIAHUPYEMBIX PE3YIbTaTOB OCBOEHHS POTrPaMM
cpeanero o0riero o0pa3oBaHus ABISETCS CUCTEMHO-AESITEILHOCTHBIHN MOIXO.



B coorBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpenMeTa «XUMUsSD» Ha YPOBHE CPEIHErO OOIIero 0Opa3oBaHMs BbIJIECICHBI
CIIEYIOIINE COCTABIIAIOIIHUE:

0CO3HAHHE OOYYAIOUIMMHCA POCCHHCKOM TPakJaHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMuue MOTUBALIUU K 00YyYEHUIO;

LIEeJICHANIPABICHHOE DPA3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUN 6a30BOM HAyKU XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXCS PYKOBOJACTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, IPUCYIUMMH  LIEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3oBaHus;

HaJM4Yue NMPaBOCO3HAHUS 3KOJOTUUYECKON KYIbTYPhl M CIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOM U
BOCIIUTATENILHOM JIEATEIbHOCTH B COOTBETCTBUM C T'yMaHMCTUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM UM HJI€AJlaMU POCCHIICKOTO Tpa)<IaHCKOro o0O0IlecTBa,
NPUHATHIMU B OOIECTBE HOPMAaMH U TpaBUJIAMM IOBEAEHHUS, CHOCOOCTBYIOIIMMHU Ipoleccam
CaMOIIO3HAHUs, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH O 0yYarOIINXCS.

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpakalT c(HOPMUPOBAHHOCTh
OTIbITa MO3HABATEIBLHOM U MPAKTHUYECKOH JeATeIbHOCTH O0OYyUaIOINXCs M0 peaan3alui NPUHATHIX B
oOL1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

OCO3HAaHHS O0YYarOIIMMMCS CBOMX KOHCTHTYIIMOHHBIX NpaB U OOSI3aHHOCTEH, YBa)K€HUS K
3aKOHY U NIPaBONOPSAKY;

IIPEICTABICHUS O COLUMAIBHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTU IPU CO3JAHUU Yy4EOHBIX IPOEKTOB,
peleHnH yueOHbIX U T03HABATEIbHbIX 3a71a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M NMPUHUMAaTh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThbI JPYTUX
IIPY AHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ATENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMSA:

LIEHHOCTHOTO OTHOILIEHUS K NCTOPUYECKOMY M HAYYHOMY HACJIEUI0 OTEUECTBEHHOW XUMHUH;

YBa)KEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO IPUMEHEHHSI XUMUH,
0CO3HAHMS TOTO, YTO JOCTHKEHUSI HAYKH €CTh pe3ysbTaT JUINTENIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX
JKCIEPUMEHTAJIbHBIX IIOUCKOB, TIOCTOSIHHOTO TPYZAA YYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABATEIIHBIX MOTHBOB B MOJIyYEHHH U MOCIEIYIOLUIeM aHalu3e HH(popMauu
0 MIEPENIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMMH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHHUS;

CIOCOOHOCTH  OLIEHMBATb  CHUTYyallud, CBSI3aHHbIE C  XUMHUYECKMMHU  SIBIICHUSMH,
U NIPUHAMAThb OCO3HAHHBIE DELIEHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OLIEHMBaThb CBOE IOBEIACHME M IIOCTYIIKM CBOMX TOBApUUIEW C MO3ULUI
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX IOCTYIIKOB;

4) ¢popMHpOBaHMS KYJbTYPHI 3I0POBbSI:

MOHMMAaHMUS IIEHHOCTeH 310poBoro u Oe3omacHOro oOpas3a JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOJII0/ICHNS TIPaBUJI 6€30TIaCHOTO OOpAIlleHHUs ¢ BEIECTBAMU B OBITY, TIOBCEAHEBHOM KU3HU
U B TPYOBOH JI€ATENBHOCTH;

MOHUMAHUS [IEHHOCTU MPaBUJI UHIAUBHIyAIbHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO MOBEICHUS
B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHMS TMOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aAIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEOBATEIbCKOW  JIEATEILHOCTH,
0O0IIeCTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4acTHe B PEUICHWH TNPAKTHYECKUX 3a]ad  COIHAJIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHIECKOMY M3yYCHHUIO MPOodeccHii pa3muyHoro poja, B TOM YHCIIEe HAa OCHOBE
MIPUMEHEHHSI TPEIMETHBIX 3HAHUN TI0 XUMUH;

YBaKEHUS K TPYIY, JIOISIM TPYAA U pe3ylibTaTaM TPYIOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJbHON TPAaeKTOPUHM OOpazoBaHMs, OymyIiei
npodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUS:

HKOJIOTUYECKU 11eJIeCO00Pa3HOTO OTHOIIEHUS K NPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHHS
JKU3HH Ha 3emie;

MOHUMaHUS TIOOATBFHOTO XapakTepa HKOJOTHYECKUX TPOOIEM, BIUSHHUS IKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HAHHUS HEOOXOJIUMOCTH HWCIOJIB30BAHUS TOCTI)KCHHI XUMHUH JUIS PEIICHUS BOMPOCOB
PaIMOHATFHOTO IPUPOIOTIOIB30BAHNS;

aKTHBHOTO HETIPHUSTHUS JEHCTBUN, MPHHOCSIINX BpEA OKpYXArolleld NPUpPOIHON cpene,
YMEHHUSI TIPOTHO3HPOBATH HEOIATONPHUSATHBIE HSKOJIOTHYECKUE ITOCIEACTBUS TPEeIITPUHAMACMbIX
JNENCTBUAN U MPEAOTBPAIATh UX;

HQJINYMSL PA3BUTOrO OSKOJIOTUYECKOTO MBIIIJICHHUS, HKOJOTHYECKOW KyJIbTYphl, OIBITA
NEATeNbHOCTH ~ DKOJIOTMYECKOM  HApaBIEHHOCTH, YMEHHs  PYKOBOJACTBOBATHCA HUMH B
[I03HABATEIbHON, KOMMYHUKATUBHOM U COIMAJIbHOM MpPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHUBOCTOSTH HJICOJIOTHU XeMOo(oOunu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

Cc(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUs
HayKd U OOILECTBEHHOM MIPAKTUKH;

IIOHUMAaHUS CHEeUU(PUKH XUMUM Kak Haykd, OcCo3HaHui €€ posn B (HopMUpOBaHUU
palMOHAIBHOIO HAayYHOI'O MBIIUICHHUS, CO3/IaHMM LEJIOCTHOIO IPEACTaBICHUS 00 OKpYyKarolleM
MUpE KaK 0 €IMHCTBE IIPUPOIbI M YEJIOBEKA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEHN U pelIeHUN
po6JIeM COXpaHEHUs IPUPOHOTO PABHOBECHS,;

yOexI€HHOCTH B 0COOOM 3HAYMMOCTH XMMHUHU ISl COBPEMEHHOM LMBUIM3alMU: B €€
I'YMaHUCTUYECKON HAIpaBICHHOCTH M BaKHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHabHON
KYJIBTYpBbl, PEIIEHUH TJI00aIbHBIX MpoOJeM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOH, MUIIEBON U HKOJOIMUECKOM 0€301MacHOCTH, B Pa3BUTUU MEIULUHbI, 00eCIIeYeHuN
YCIOBUH YCHEIIHOTO TPYya ¥ 3KOJIOTHYECKH KOM(MOPTHOH KU3HU KaXKJ0T0 ujieHa o0I1ecTBa;

€CTECTBEHHO-HAYYHOW  TIpPaMOTHOCTHM: TIIOHUMAHUS  CYIIHOCTH METOJ0OB  IIO3HAHMA,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh INOJy4YaeMble 3HAHUS JUIs
aHaJIM3a U 00BSCHEHUS SIBICHUM OKPYXKAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS
JenaTb 0O00CHOBAaHHbBIE 3aK/IIOUCHHSI HA OCHOBE HayYHBIX ()aKTOB M UMEIOLIUXCS JAHHBIX C IEIbIO
MOJIy4EeHHUs JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIbHO HMCIIOJIb30BaTh XMMHMUYECKHE 3HAHUS /ISl pelleHus: mpolieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEJ0BATENbCKON IETEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENpPEpPBIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
aKTUBHOMY MOJTy4€HUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMU IMOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX chepax NpoPhecCHOHATHHON eI TeTbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHble pe3yabTaThl OCBOECHHUS YIEOHOTO NpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HAYUMBIC I q)OpMI/IpOBaHI/ISI MHpOBOSSpGHI/IH O6yanOIHHXC$I MC)KI[I/ICLII/IHJII/IHapHLIG
(Mex1peaMeTHbIE) O0IIeHayYHbIe OHSTHS, OTPAYKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGHI/I(i)I/IKy METOJOB IIO3HAHMHA, I/ICHOJILBYCMI)IX B C€CTCCTBCHHBIX HayKaX (MaTepI/IFI, BCIICCTBO,
SHEPTHUs, SBICHHE, TPOLECC, CHCTEeMa, HAaydyHBIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOPHsl, HCCIICIOBaHNE, HAOIIOICHNE, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJbHble yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE),
obecrnieunBaromue GopMupoBaHrue (QYHKIIMOHAIBLHON TPAMOTHOCTH M COIMAIHLHOW KOMITETECHITUN
00yJaroImxcs;

CIIOCOOHOCTD 00yJaroIuXxcs HCII0Jb30BaTh OCBOCHHEIE MEXTUCITUTUTMHAPHEIE,
MI/IpOBO33pCH‘ICCKI/Ie 3HAHUS " YHI/IBepcaHI)HI)Ie y‘~IG6HI)Ie HeﬁCTBHﬂ B HOSH&B&TGJ’IBHOﬁ nu
COL[MAIBHON ITPAKTHKE.

MertanpeaMeTHble  pe3yabTaThl OTPaXXKalOT OBJAJACHUE YHUBEPCAJIbHBIMM  y4eOHBIMU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I I[eI\/'ICTBI/IHMI/I.

OBJIaIleHI/Ie YuuBEpCaJdbHBIMHA y‘lCﬁHI)IMI/l Mnmo3HaBaTeJIbHbBIMMU HeﬁCTBHﬂMH:

1) 6a3oBble JJorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIFHO  (pOpMYyTUpOBaTh W  aKTyaIM3UpOBaTh TMPOOJIEMYy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIPENeNATh IEeNMU JeATEIBHOCTH, 3aJaBasi TapamMeTpbl W KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITCIBHOCTU C TIOCTABICHHBIMHU IIEIISIMHU;

WCIIOJIb30BaTh TPH OCBOCHWW 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICATH
XapaKkTepHbIC TMPU3HAKKM TOHATHA W  yCTAHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE TIOHITHS I 0ObSICHEHUS OT/IEIBHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHMSI U KPUTEPUH TSI KJIACCU(DUKAITUN BEIIECTB U XUMUYCCKUX PEaAKIIHil;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YIaeMbIMU SIBJICHUSMU,

CTPOHTD JIOTHYECKUE pACCYKJICHUs (MHIYKTHBHBIC, JEAYKTUBHBIC, 10 aHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaCCMaTPUBAEMBIX SIBICHHUSAX, (POPMYIMPOBATH BBIBOJBI M
3aKITIOYCHUS;

MIPUMEHATHh B MPOIECCE IMO3HAHUS, HMCIOJb3YyeMble B XUMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIENIH, TTPEOOPa30BhIBATh MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) JJIEMEHTA,
xuMudeckas ¢GopMmysia, ypaBHEHHE XUMHUYECKOW peaKkIud — TPH PEIICHUH Y4EOHBIX
MMO3HABATENIBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh I[eTM M 3aJaud  UCCIEJOBAHMs, HCIOJb30BaTh IOCTaBJICHHBIE H
CaMOCTOSITENIBHO c(hOPMYIIMPOBaHHBIE BOMIPOCH! B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIAJIETh HAaBBIKAMHU CAMOCTOATENBHOTO IUJIAHUPOBAHUS M TPOBEICHUS YUYEHHUECKUX
HKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaONIOaTh 3a XOJIOM TpOIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh O0O0OOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HMCCIEAOBAHMS, COCTaBISATH OOOCHOBAHHBIA OTUYET O MPOJETAHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUYECKON MCCIEAOBATEIbCKOM ¥ TMPOEKTHOW AESTeTbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETHbHOMY TIOMCKY METOJOB pElIeHUs
MPaKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OPMAIMK (HAyYHO-TIOMYJISIpHAs INTepaTypa
XMMUYECKOTO COJAEp)KaHUs, CHpPaBOYHBIE TIOCOOMs, pecypchl VHTepHeTa), aHaIM3HpOBATH
MHGOpPMALMIO PA3NUYHBIX BUJOB W (OPM TPEACTABICHUS, KPUTHYECKHM OLICHUBATH €€
JIOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTD;

dbopMynMpoBaTh 3ampoChl W MPHUMEHATh pa3IMYHbIE METOJbl IPH TIOUCKE U OTOOpE
nHbOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YYEOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHHA H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpencTaBleHHUs HHPOPMALUU (CXEMBI,
rpaduKy, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCTIOJb30BaTh HAyYHBIH S3BIK B KAayecTBE CpeICTBA MpH paboTe ¢ XUMHYECKOU
nHpopmanyen: TPUMEHATh MEXIpeaMeTHbIE ((PrU3nUecKne 1 MaTeMaTUYeCKUE) 3HAKH U CUMBOJIBI,
(dbopmyibl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMU:

3aJlaBaTh ~ BOMPOCHI IO  CYIIECTBY  OOCYXJaeMOW TeMbl B  XOJe  JHaliora
I/I/I/IJ'II/I JII/ICKYCCI/II/I, BBICKA3bIBaTh HJICH, (bOpMy.]'IHpOBaTI) CcBOU Hpe}IJ'IO)KCHI/ISI OTHOCUTCIIBHO
BBITNOJIHEHUS TTPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAlMEd pPE3yJbTAaTOB I103HABATEIBHOW JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITSIIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPH BBIMIOJTHCHHA XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUIECKOW pabOTHI IO WCCIICIOBAHWIO CBOMCTB M3y4aeMbIX BEIIECTB, pealH3aliuu ydeOHOTO
IIpO€eKTa 5 (hopMynupoBaTh BBIBO/IbI
10 pe3yJibTaTaM MPOBEAEHHBIX NCCIICIOBAHUH IMyTEM COTJIACOBAHUS IMO3UIIAN B XOJ€ 00CYKICHUS U
oOMeHa MHEHHSIMH.

OgJaajieHne YHUBEPCAJIbHBIMU PeryJsITHBHBIMH el CTBHAMU:

CaMOCTOSITEIIEHO TUTAHUPOBAaTh M OCYIIECTBIIATH CBOKO IIO3HABATEIBHYIO JIEATEILHOCT,
ompenensss €€ MeId W 3aJa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii  aJiTOPUTM JCUCTBUI TIPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3(PPEeKTUBHBIA CIIOCOO UX pelieHUs ¢ y4E€TOM TOJyYeHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JCATEIILHOCTH Ha OCHOBE CaMOAHAIIM3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHudecKkas XMMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYUYHOUN
KapTUHBl MUpPA, POJM XUMHHM B TIO3HAHWM SIBICHHH MPUPOJABI, B (POPMUPOBAHHM MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIHHOW T'PAMOTHOCTH, HEOOXOJUMOUN ISl pelIeHus
MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEE;

BJIaJICHUE CUCTEMOIN XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOUIME TOHITHS
(XMMUYECKHI DJIEMEHT, aroM, OJJEKTPOHHas O0O0J0YKa aromMa, MOJIeKylla, BalleHTHOCTbD,
ANIEKTPOOTPHUIIATENILHOCTh, XMUMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaI€HHas), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YrIIepoIHBIN CKeleT, (yHKIIMOHATbHAS



IpyIIa, paaukai, U30Mepus, H30MepPbl, TOMOJIOTUUYECKUN Psijl, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOA
COEJIMHEHMS); TEOPUM U 3aKOHBI (Teopusi CTpOoeHMs opraHudeckux Bemiects A. M. byrieposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHUMUU;
MHPOBO33PEHUYECKUE 3HAHMS, JIEkKAIIUEe B OCHOBE IOHMMAaHMsS HPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (DAKTOJIOTMUYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IOJYYCHUU U
0€3011aCHOM HCIIOJIb30BAaHUN BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
JeSITENIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKUA MOHSATHH, YCTAaHABIMBATD UX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU OMNMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIIEHHON) POpMYsl OpraHUYECKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUI, U3roTaBIMBATh MOJIEIM MOJIEKYJ] OPraHMYECKHUX BEIECTB AJIs
WJUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OpPMUPOBAHHOCTh YMEHUW YyCTaHaBIMBATh MPHUHA/UIEKHOCTh HM3YYEHHBIX OpPraHMYECKUX
BELIECTB IO MX COCTaBy M CTPOCHHMIO K ONPEENIEHHOMY KiacCy/Tpylie COeIuHEeHUN
(YrneBoJopoJipl, KHCIOPOJ  COEJUHEHMs, BBICOKOMOJEKYJSPHBIE COEIMHEHUs), JaBaTb UM
Ha3BaHus mo cucremarnyeckoid HomeHkiatype (IUPAC), a Taxke NpUBOAUTH TpPUBHUAJIbHBIE
Ha3BaHMs OT/ENbHBIX OPraHMYECKUX BEHIECTB (ITUJICH, NMPOIMMWIEH, AlleTUJIEH, 3TUJICHIJINKOJIb,
runepuH, ¢eHous, ¢GopMmanbaerusl, ameragbAeruj, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHCIIOTa,
OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KHCIIOTA);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUAbl XUMHUYECKONW CBSI3U B OPraHMYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATH IIOJIOKEHUS TEOPUHM CTPOEHUS OPraHUYECKUX
BemectB A. M. BytnepoBa st 0OBbsSICHEHHsI 3aBUCHUMOCTH CBOWCTB BEIIIECTB OT WX COCTaBa H
CTPOEHMS; 3aKOH COXPAHEHHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBa THUMHMYHBIX MPEACTABUTEICH PA3IUYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH,
STWJICH, TPOMWJIEH, ameTwieH, OyramueH-1,3, merunOyraauweH-1,3, OeH30J7, METaHOJ, AITaHOII,
ATUJICHTJIMKONb, TJMLEPUH, (EHON, aleTaabJerua, MypaBbUHAs W YKCYCHas KHCJIOTBI),
WJUTFOCTPUPOBATh  IF€HETUYECKYKD CBA3b MEXKJAY HUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIHUX
XMUMHUYECKUX PEaKLU ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyt;

cOpMUPOBAHHOCTh YMEHUSI XapaKTEePU30BaTh UCTOUYHUKH YTIIEBOJAOPOTHOTO ChIpbs (HEDTh,
MPUPOJHBIN Ta3, yrojb), CHOCOObI UX MepepalOTKHM U MPAKTUUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS 10 XUMUYECKUM ypaBHEHHSIM (MaccChl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA WU MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WJIH MPOJIYKTOB PEaKIUu);

c(OpMUPOBAHHOCTh YMEHUU BIIAJETh CUCTEMON 3HAHWUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MIPH U3yYCHUH BEIIECTB U XMMHUYECKUX SIBICHUH (HaOt01eHIe,
U3MEpEeHUe, SKCIEPUMEHT, MOJIEIUPOBAHNE), UCTIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS VIS
IIPUHATHS PEIIEHUN B KOHKPETHBIX J>KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C BELIECTBAMM U HX
IIPUMEHEHHEM,;

c(OPMHUPOBAHHOCTh YMEHUH COOIIONATh MpaBUJIa TOJb30BAHUS XUMHUYECKOW TMOCYAOH H
nabopaTOpHBIM 00OpYIOBAaHUEM, a TAKKe MpaBuia OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATb W BBIMOJHATH XUMHUYECKUH HKCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BELIECTB IPHU HArpeBaHUM, IOJIyYEHUE JTUJIEHA U U3YUEHHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMH OPraHUYECKUX BEILIECTB, JACHATypalusi OEJIKOB MPH HarpeBaHMH,
[[BETHBIE pEaKIMK OEIKOB) B COOTBETCTBUU C ITPaBUIAMH TEXHUKU 0€30IaCHOCTHU MpHU 0OpaIlleHu! ¢
BEIIECTBAMU U J1a0OpaTOpPHBIM O0OPYIOBaHMEM, IMPEACTABIATh PE3YJIbTaThl XUMUYECKOTO



SKCTIIepUMeHTa B (OpME 3alucH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil u (GopMmyaupoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHATU3UPOBATh XUMHUYECKYI0 HWH(POPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

cOPMHPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia AKOJOTMYECKH  I€JIecO00pa3HOro
MOBEAICHUA B OBITY U TPYIOBOM JEATENbHOCTH B IEJIAX COXPAHEHHUS CBOErO 3J0POBbsSl U
OKpY’)Karolllell MPUPOJHONW Cperbl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KMBBIE OPraHU3MBbI
ONpe/eIEHHBIX OPraHUYECKUX BELECTB, MOHMMAas cMblcia nokaszarens [TK, noscHaTe Ha npumepax
crocoOBl yMEHBIIICHUS U MTPEIOTBPALICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHN3M YeJI0BEKa

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHnndeckas XUMHUsD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOW COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa, POJI XMMHUU B TIO3HAHUUW SIBIEHUN TPHUPOIBI, B (HOPMHUPOBAHMU MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOUW Il  pEelIeHUs
MPaKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MPUPOIHON Cpee;

BIIQJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpas BKJIFOYAET: OCHOBOTIOJIATAIONINE TIOHS THS
( a3oTcomepikaIye CoOeTUHEHUs,, MOHOMED, TIOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COCIMHEHMS); MHPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE TOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (HAKTOJOTUUECKHE CBEIEHUS O CBOWCTBAX, COCTaBe,
MOJYyYeHUH W OE€30MacCHOM WCIOJIb30BAaHWN BAKHEUINIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTepHbIe MPU3HAKU MOHATUN, YCTAHABIUBATD UX
B3aMMOCBSI3b, HCMOJB30BATh COOTBETCTBYIOIIME MOHATUS MHPHU OMNMCAHUM COCTaBa, CTPOCHUS H
MPEBpAIICHUN OPTAHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, coKpali€HHOM) GopMysl OpraHMYecKUX BEIIECTB U
YPAaBHEHUN XMMHUYECKUX PEAKLMM, U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEUIECTB IS
WJUTFOCTPALIMU UX XMMUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATh MPHUHA/JICKHOCTh H3YYEHHBIX OPTraHUYECKUX
BEIIECTB IO MX COCTaBy U CTPOEHUIO K ONpENel€HHOMY KJacCy/Tpymlmne COeAUMHEHHM
(a3oTcomepxkariue COCAMHCHHUsS, BBICOKOMOJICKYJISIPHBIC COCIAMHEHHS), TaBaTh WM Ha3BaHUS IO
cuctemarnueckori HoMmeHkimarype (IUPAC), a Taxke NIPHBOJUTH TpPUBHAIbHBIC Ha3BaHUS
OTJICIbHBIX OPraHUYECKHX BEIIECTB (IJII0K03a, PpyKTO3a, Kpaxmall, EeJUTI003a, TIIUIKH);

chOpPMUPOBAHHOCTh YMEHHUS OMPENCNATh BHUAbI XHUMHYECKOH CBSI3M B OPraHUYECKUX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJIOKEHUSI TEOPHH CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa s oOBbsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
CTPOEHMS; 3aKOH COXPAHEHHUs MacChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBa TUIUYHBIX MPEACTABUTENCH Pa3NUYHBIX KIACCOB OPraHMYECKUX BemlecTB ( TIIOKO3a,
Kpaxmai, LeJII0JI03a, aMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH MEHETUYECKYIO CBSI3b MEKIY
HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUECKUX PEAKIUN C HMCHOJIb30BAaHUEM CTPYKTYPHBIX
hopmyar;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHUS 10 XUMUYECKUM ypaBHEHHSIM (MaccChl,
00BEMa, KOTMYECTBA UCXOIHOTO BEIIECTBA WU MPOIYKTa PEAKIMH M0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WJIU TIPOJTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMON 3HAHWI 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MIPU U3yUYEHUU BEIECTB U XUMUUYECKUX SIBICHUN (HAOIIOJeHHE,



U3MEpPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS AJIs
IPUHATHUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C BELIECTBAMHM U HX
IIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUU COONIONATh TpaBHIA IOJIH30BAHUS XHUMHYECKON IMOCYIOW U
nabopaTopHBIM 000PYAOBAHHEM, a TAKXKE IMpaBUIia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yYMEHHUH IUIAHUPOBATH W BBINOJHATH XUMHUYECKHH OKCIIEPHUMEHT
(mpeBpalieHusl OpraHUYECKUX BELIECTB IPU HArpeBaHUM, IOJIyYEHUE 3TUJIEHA U U3YYEHUE €ro
CBOICTB, KaUE€CTBEHHBIE PEAKI[UU OPraHUYECKUX BEILECTB, JE€HATypalus OEJIKOB IIPU HarpeBaHUHU,
LBETHBIE peaKuu OEJIKOB) B COOTBETCTBUHU C IPAaBUIIAMHU TEXHUKU OE30MIaCHOCTH IIPH OOpAILIEHU U C
BELIECTBAMU U JIADOpPAaTOPHBIM O0OOPYAOBAHMEM, MPEJCTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amicCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GopMynHpoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHMM KPUTHUECKH aHAJIU3UPOBAThb XHMHUYECKYIO HHQpOpMaIUIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBA MaccoBOM MHpopMmaruu, HTEpHET U IpYyTrux);

cOpPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJA SKOJOTHYECKH  1eJIecoo0pa3HOro
MOBEACHNUS B OBITY U TPYIOBOM J[EATENBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0pPOBbS U
OKpY’)Karollle MPUPOJHON Cpefbl, OCO3HaBaTh OMACHOCTb BO3ICHCTBHS Ha KUBbIE OPraHU3MBbI
OTpeeIEHHBIX OPraHUYECKUX BEIECTB, MoHUMas cMbicia nokaszarens [1/IK, moscHaTs Ha nmpumepax
CHO0COOBI YMEHBIICHUS U MPEJIOTBPALIEHUS UX BPEIHOTO BO3JIEHCTBHUS HAa OpraHU3M YeJIOBeKa

12 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «O01as 1 HeoOpraHu4ecKkasi XUMHsD» OTPayKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAyYHOM
KapTUHbl MHUpA, POJM XMMUHU B IMO3HAHUU SBICHUHA NPUPOAbI, B (POPMHUPOBAHUM MBILIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAMMOW sl pelleHus
IPAKTUYECKUX 3a7ad M DSKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHHMS K CBOEMY 370pPOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HaHMM, KOTOpas BKIKOYAET: OCHOBONOJIATAOIUE TOHATHS
(XMMHUYECKHUI AJIEMEHT, aTOM, U30TOII, S-, P-, O- AMEKTPOHHBIC OPOHUTAIM AaTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIDHBIH  00BEM, BaJCHTHOCTb, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHCICHMS,
XUMUYECKas CBs3b (KOBaJEHTHas, HWOHHAs, METa/LIMuecKasi, BOJOPOJAHAs), KpHCTaLIM4ecKas
pemeérka,  TUIBl  XUMWUYECKMX  pEaKUMH,  pacTBOpP,  DJIEKTPOJIUTBL,  HEDJICKTPOJIMTHI,
AIEKTPOJIUTUYECKAS JUCCOLUALNS, OKACIUTEIb, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOM PEAKIINH,
XUMUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI (TEOpHs DICKTPOJUTHUECKOW IUCCOLMAINY,
nepuoaudeckuil 3akoH JI. . Menneneesa, 3ak0H COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHHUS
U IPEBpAILEHUs] SHEPrUM NMPU XUMHUUECKUX PEAKIMX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK
XMUMMH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAILUE B OCHOBE NOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (aKTOIOIMYECKHE CBEICHUS O CBONCTBAaX, COCTaBe, IMOJIYYEHUM W
0€30I1aCHOM HCHOJIb30BAHUU BAKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPAaKTUYECKOH
JESITEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHble MPU3HAKU MOHIATUH, yCTaHABJINBATh MX
B3aUMOCBSI3b, UCII0JIBb30BaTh COOTBETCTBYIOIINE ITOHATHUS IIPU ONIMCAHUKM HEOPTraHUYECKUX BEILECTB
U UX [IPEBPALLEHNI;

C(OPMHUPOBAHHOCTh YMEHMH HCHOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY [UI COCTaBJIECHHUS
(dbopMyI BEIIECTB U ypaBHEHUH XMMHUYECKHX peakiuii, cucteMatnueckyto HomeHknarypy (IUPAC)
U TpUBMAJbHbIE Ha3BaHMs OTAEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIH ra3, yrieKUCIbIA ras,
aMMHUax, raiménas U3BeCTh, Herall€Has U3BECTh, INThEBasl COAA, TUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUI OMpPEeNsiTh BAJIEHTHOCTh M CTEMEHb OKHCICHHS XMMHYECKHX
HJIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBs3M (KOBaJICHTHAs, HOHHAs,
MeTaJlIn4yecKasi, BOJOPOAHAsA) B COEAVHEHHUAX, THUI KPHUCTAUIMYECKON PEMIETKHM KOHKPETHOTO



BellecTBa (aTOMHasi, MOJICKYJSIpHAsi, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUI YCTAHABIIMBATH MPUHAIICIKHOCTh HEOPTAHUIECKUX BEIIECTB 110
UX COCTaBy K ONpEAETIEHHOMY KJIACCy/TpyNIe COCIMHEHHH (TMPOCThIE BEIIECTBA — METAJUIbI U
HEMETaJLIbI, OKCUJIBI, OCHOBAHMSI, KHCIIOTHI, aM()OTepHBIC THAPOKCHUJIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH Tepruoandeckoro 3akona Jl. M. MenaeneeBa
1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYIO, 00BICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh JICKTPOHHOE CTPOCHHE aTOMOB XHMMHUYECKUX
anemeHToB 1-4 mepuonoB Ilepuonnueckoi cucrembl xumuueckux snemeHtoB [[. Y. Menneneena,
UCIIOJB3Ysl TMOHATUSA «S-, P-, d-3JIEKTPOHHBIC OPOMTAINY», «IHEPIETHUCCKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAMHEHHUH IO MEepHoJiaM U
rpynnam [lepuoandeckoit cucreMsl XuMu4eckux aaeMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OIMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHMYECKNX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHHUE TE€HETHUUECKOU
CBSI3M MEXJy HEOPraHMYECKHMMHU BEIIECTBAMH C TOMOIIBI0 YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATh XMUMHUYECKHE PEAKIMH 110 Pa3IuYHBIM
MpU3HaKaM (YUCILY U COCTaBy pearupyrolinux BeIIecTB, TeIIoBoMY 3G (deKTy peakinu, U3MEHEHUIO
CTETEeHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIH, YYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKITUN PA3IUYHBIX THUIIOB, IMOJHBIC U
COKpami¢HHbIC YpaBHEHHUS pEaklUid HMOHHOTO OOMEHA, YUWTBHIBAas YCIOBHS, TPU KOTOPBIX JTH
peaxkuu UAyT 10 KOHIIa;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIINHU, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, PACIO3HABATH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaxX HEOPraHNYECKHUX BELIECTB;

cOpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpPMUPOBAHHOCTh YMEHHU OOBSCHITH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peakiuu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHMHUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh XMMUYECKHE MPOIIECCHI, JIEKAIUE B OCHOBE
MPOMBIIIJICHHOTO ~ TOJIyY€HHUSI CEpPHOW KHUCIOTHI, aMMHakKa, a Takke CcHOopMUPOBAHHOCTH
Mpe/cTaBiIeHU 00 OoOUMX HAy4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUI MPOBOINUTH BBIUUCICHHS C UCIIOJIb30BAHUEM MOHITHS «MaccoBast
JI0JIs BELIECTBA B PAcTBOpE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHUYECKUX PEAKIHUAX, MacChl
BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKLUU BEIIECTB, TEIJIOBOTO dPQeKTa peaklui Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEILLIECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh MpaBHUiia IMOJB30BAHUS XHUMHUYECKON MOCYIOW U
nabopaTopHbBIM 000PYIOBAaHHEM, a TaKXKe IMpaBUiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBIOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh yMEHUW MJIAHUPOBATH U BBHIMOJHATH XHMHUYECKUN OSKCIIEPUMEHT
(pasnokeHue MepoKCUAa BOJAOPO/Ia B MPUCYTCTBUU KaTalu3aTopa, OMpeAesieHue Cpeabl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIMKATOPA, BIUSHUE PA3NIUYHBIX (AKTOPOB HA CKOPOCTH
XMUMHUYECKON peakIny, peakilui HOHHOTO 0OMEHa, KaueCTBEHHBIEC PEaKIluu Ha Cyib(paT-, KapOoHaT-
U XJOPHUJ-aHUOHBI, HAa KAaTHOH aMMOHHSA, PEUIEHHWE HSKCIEPUMEHTAIbHBIX 3aJad IO TeMaMm
«Metamney U «Hemeramnb») B COOTBETCTBUHU C TIPAaBHIAMHU TEXHUKH O€30MACHOCTH TIpHU
oOpallleHUHd ¢ BelecTBaMH H JabOpaTOpHBIM OOOpPYIOBAaHUEM, MPEICTABISITh PE3YIbTATHI
XMMHYECKOTO DJKCIepHUMeHTa B (opMe 3alHucyd YpaBHEHUH COOTBETCTBYIOIIMX pPEAKIUil U
(hopMynTHUpOBaTh BHIBOIBI HA OCHOBE ITUX PE3yIbTaTOB;



C(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
IIOJIy4aEMYIO U3 Pa3HbIX MCTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKaLuu, MIHTEpHET U npyrux);

cOpMUPOBAHHOCTh YMEHHIl COOIMIOZATH MpaBHUIAa SKOJOTMUYECKH  L€JIeCO00pa3HOro
IIOBCJICHUSA B 6BITy u TPYI[OBOf/'I ACATCIIBHOCTH B LECJIAX COXpPaHCHHA CBOCTO 30pOBbA U
OKpY’)KaIolllell MPUPOJHOW Cpefbl, OCO3HABaTh OINACHOCTb BO3AECHWCTBUS Ha >KMBBIE OPraHU3MBbI
OTpe/IeIEHHBIX BEIIECTB, MOHMMas cmbich mokasarens [IJIK, moscHaTe Ha mpumepax CHocoOBI
YMCHBIICHHUA U TPCAOTBPALLICHUA UX BPCAHOT'O BO3[[€I\/JICTBI/I$I Ha OpraHuv3M 4€JIOBCKaA,

JIIs O6yanOIHHXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 3O0POBbA: YMCHHC I[IPUMCHATH
3HaHHs 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX ﬂBHGHHfI;

JUIS CHENbIX U CIa0OBUIAIIMX OOYyYarOIIMXCSl: YMEHHE HCII0JIb30BATh PENIbe(PHO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins mist 3anucu XumMuaeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /mn HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonmuectBo yacos DneKTpoHHbIE (IU(PPOBHIEC)
Beero  KontposbHbIe [TpakTuueckue 00pa3oBaTe/IbHbIC PECYPCh
paboThl paboThl
Pa3nes 1. TeopeTruyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
1.1  Ilpenmer oprannyeckoil xumun. Teopusi CTpOCHUs 3
opranuyeckux coenuuennit A. M. bytneposa
Hroro mo pazueny 3
Paznen 2. YriaeBogopoabl
2.1  TlpenenbHbIE YrIeBOIOPOIbI — aJTKAHBI 2
2.2  HempenenpHbIE yriIeBOJAOPOBI: aJTKEHBI, aJIKANEHBI, ATKHHBI 6 1
2.3  ApoMaTudeckue yrieBOI0POIbI 2
2.4 TlpupoaHbie HCTOYHUKHU YIIIEBOJOPOIOB U UX MepepadoTKa 3 1
Hroro mo pazgeny 13
Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1  Crouptsel. ®eHoun
3.2 Anpaerunsl. KapooHoBbIe KHCITOTHI. CII0XKHBIE YPHPHI 3 1
Uroro no pazneny 6 )
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 22

TemaTn4yeckoe MJIAHUPOBAHME

11 xkaacce

Pa3nea 1. IloBTOpeHne 0CHOBHBIX BOIIPOCOB Kypca XUMHUH



Ne n/m HanmenoBanue pasnesnoB U TEM IPOrpamMMBbl

10 xixace

Pa3znen 2. Kuciopoaconep:xkaiue opranuyeckue
CoeIMHEeHHUsI

2.1.  VYraeBojusl

Hroro no pazneny

Paszges . A3orcoaep:kamnue oprannveckue coeAuHeHUust
3.1  AmuHbl. AMMHOKHUCIIOTHL. benku

Hroro no pazneny

Paspnen 4. BoicokoMoJIeKY IsIpHbIE COeIMHEHUSA

4.1 IInmacrmaccel. Kayuyku. Bonokna

Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12 KJIACC

Ne HauMmeHoBaHuMe pa3ieyioB U TEM MTPOrPAMMBbI
/a

Pa3znea 1. Teopernueckue 0CHOBBI XUMHH

1.1 Crpoenue aromoB. [lepuoanueckuii 3axon u [lepuoanueckas

cucTeMa XuMH4ecKuXx 3neMeHToB . Y. MenaeneeBa
1.2 Crpoenue BemniectBa. MHOTOOOpa3ue BEIIECTB
1.3 Xumuueckue peakiuu
Hroro no pazaeny
Pa3nen 2. Heopranuveckasi Xumust
2.1 Metamisl

KomnunuectBo yacos

Bcero  KontponbHble IIpakTrueckue
paboThl paboThl

22 2 2

KommyecTBo yacos

Bcero Kontposibhbie [IpakTnueckue
padoThI padoThI
3
4
6 1 1
13
6 1

DnekTpoHHbIe (ITU(POBHIL)
oOpazoBaresbHbIE PECYPChHI

DnexkTpoHHbIC (IU(PPOBLIL)
00Opa3oBareibHbIC PECypChI



Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KosmmuectBo yacos DnekTpoHHbIe (ITU(POBHIL)

/11 Bcero KontponbsHbie [TpakTuueckue 00pa30BaTEIBLHBIC PECYPCE
paboThI paboThl

2.2 Hewmeramis 9 1 1

2.3 Cpsi3p HEOPraHWUYECKUX U OPTAaHUYECKHUX BEIECTB 2

Hroro no pazneny 17

Paznen 3. Xumus u ;Ku3Hb

3.1 Xwumwus 1 KU3HB 4

Hroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

IHOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
No Tema ypoka KonmuectBo yacos Hara DIIeKTpOHHBIE TTU(POBBIC
/i Bcero Koutpomsusie —Ilpakrmueckme H3YUCHHA 00pasoBaTe/IbHbIC PECYpChI
paboThI paboThI
1 Ilpenmer opraHu4eckoil XMMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1
3HaYEHUE
2  Teopus ctpoeHus oprannyeckux coeauHeHnii A. M. byrieposa, 1
€€ OCHOBHBIE MOJIOKEHUS
3  IIpencraBnenue o kinaccu(UKalUU OPraHUYECKUX BEIIECTB. 1
Howmenknarypa (cucremarndeckas) U TpUBHAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEIIECTB
4 ANKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN PsijL 1
5 MeraH 1 3TaH — NPOCTEHIIINE MPEICTABUTEIH aTKAaHOB 1
6  AJKeHBI: COCTaB M CTPOEHUE, CBONCTBA 1
7 DTWJeH U MPOMUICH — MPOCTEHIINEe MPEICTABUTENN ATKEHOB 1
8  IIpaktuueckas padota Ne 1. «IlomydeHue sTuneHa u uzydenue ero 1 1



Ne Tema ypoxka KonnyecTBo 4yacos [Hara DneKTpoHHbIE HU(POBBIE

/11 Bceero Kontposbubsie Ilpaktuueckne H3YICHHA 00pa30BaTEILHBIC PECYPCE
paboThl paboThl
CBOMCTB»
9  Aunxaauensl. byraauen-1,3 u metunOyraauen-1,3. [Tonydenue 1
CHHTETHYECKOTO KaydyKa U PE3HHBI
10 ANKHHBL: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYEeCKHiA psim. 1
AneTuneH — NpoCTENIINN PEACTABUTENb AIKUHOB
11 BeliuucieHus 1Mo ypaBHEHUIO XUMUYECKON peakiuu 1
12 Apensr: 6eH30:1 1 TOJTy0 1. TOKCHYHOCTH apEeHOB 1
13 T'enermueckas CBsI3b YIIIEBOIOPOJIOB, MPUHAIISKAIINX K 1
Pa3IMYHbBIM KJlaccaM
14 TlpuponHble HCTOYHUKHU YIIIEBOJOPOIOB: IPUPOIHBIN ra3 u 1
MONYyTHBIE He(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu
15 IIpupoaHble ICTOYHUKH YTIIEBOIOPOIOB: TIPUPOIHBIN Ta3 U 1
MOMyTHBIC He(PTSIHBIE Ta3bl, HEPTh U MPOIYKTHI €€ mepepadboTKu
16 KontposbHas padoTa mo pasaery «YTIeBOI0POIbD 1 1
17 TIlpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJL. 1
Bopoponnas cBsizb
18 MHoroaroMHble CIIUPTHL: STUICHTJIUKOIb U TJIULEPUH 1
19 ®eHon: cTpoeHUE MOJICKYIbI, PU3NUECKUE U XUMHUYECKHE 1
CBOICTBa, MPUMEHEHUE
20 Anpaerunbl: GopMaIbACTHIT U alleTaNbACTH. AIICTOH 1
21 OpaHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE KHCIOThHI: MypaBbUHAS 1
U yKCyCHast
22 Ilpaxtuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHCTIOTBI»

23 CTeapI/IHOBaSI " OJICMHOBAs KUCJIOTHI, KaK NPCACTABUTCIIN BBICHIUX 1
Kap6OHOBHX KHUCJIOT

24 Mpruia KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC 1



Ne Tema ypoxka KonnyecTBo 4yacos [Hara DneKTpoHHbIE HU(POBBIE
/11 Bceero Kontposbubsie Ilpaktuueckne H3YICHHA 00pa30BaTEILHBIC PECYPCE
paboThl paboThl
JNEUCTBUE

25 CnoxHbIe 3pHPBI KaK TPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT. 1
Maaponus cinoxubIX 3¢upoB

[EEN

26  XXupsl: THIpOIH3, MPUMEHEHHE, OMOJIOTUYECKast POJIb )KHPOB

27 YrneBojpl: cocTas, Knaccupukanus. Baxnelmme npeacrasurenn: 1
IIII0K03a, PPYyKTO3a, caxaposa

28 KpaxMmai ¥ [eJuTri03a Kak MPUPOTHBIE TIOJIHMMEPBI 1

29 KownTtponbHas pabota 1o pazueny «Kucmopoacoaepxanire 1 1
opraHuueckue coenuHeHus»/ Beepoccuiickasi mpoBepovHast
pabota

30 OOmas xapakTepHUCTHKA a30TCOIePIKANUX OPTraHMIECKUX 1 1

coenuHeHuil / Beepoccuiickas mpoBepodHasi paboTa
31 AMuHBI: METUJIAMHUH U aHWJINH 1

32 AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OPraHUYECKUE COSTMHEHUS, UX 1
onosornyeckoe 3HaueHue. [lenruapl. benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS

33  OcHOBHBIE MMOHITHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA 1
34  OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCAMHEHUIA. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 2
11 KUIACC
No Tema ypoxka KomnnuecTBo uacos Hara  DnexktpoHHbIE TUDPOBLIE
/I Bcero Kontpoawsnbie Ilpaktuueckme H3YICHUA 00pa3soBaTeiIbHbIC
paboThI paboThI peCypChl
1  Xwumuueckuil aneMeHT. ATOM. DJIeKTpOHHAas! KOHPHUTypaIis aTOMOB 1
2  llepuoanueckuii 3akoH u [lepuoanyeckas cucTeMa XMMHUECKUX 1

anemeHToB Jl. . MenzeneeBa, ux CBA3b ¢ COBPEMEHHOU TEOpUEN



Ne Tema ypoxka KonnyecTBo 4acoB Jara  DnekTpoHHbIE U(PPOBHIE

/11 Bcero Kontponsusie Ilpaktnuyeckue H3YICHHA 00pa3oBaTeIIbHEIC
paboThl paboThl peCypChl
CTPOEHHS aTOMOB
3  3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX 1
COEJIMHEHUH 110 TpyIIaM U NepruoaaM. 3HaY€HUE NMEPUOIUTIECKOTO
3aKOHA U CUCTEMbI XUMHUUYECKuX 35ieMeHToB /.M. MeHeneeBa B
Pa3BUTHH HAYKH

4 Ctpoenue BemecTBa. XUMUYECKas CBsI3b, €€ BUJIbI, MEXaHU3MBI 1
00pa3oBaHUs KOBAJIGHTHOU CBsI3U. BotopotHas CBA3b

5 BaneHTHOCTB. DNeKTpOOTPULIATETHEHOCTh. CTENEHb OKUCIICHUS. 1
BemecTBa MOJIEKYJIIPHOTO W HEMOJISKYJIIPHOTO CTPOCHHUS

6 TloHsTHE O TUCTIEPCHBIX CUCTeMax. ICTUHHBIC U KOJUTOWTHBIC 1
pacTBopbl. MaccoBas JIOJIs BEMIECTBa B pacTBOpE

7 Knaccudukamnuss © HOMEHKIATypa HEOPTraHUIECKUX COCTUHCHHM. 1
I'eneTrueckas cBsi3b HEOPraHUYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB

8 Kiaccudukanus XuMUIeCKuX peakiiuii B HEOPraHUIECKON 1 1

OpraHMYeCcKON XUMUU. 3aKOH COXpAaHEHUSI MacChl BEIIECTB; 3aKOH
COXPaHEHUS U MPEBpAICHUs SHEPTUHN MPU XUMUYECKUX PEAKIIHIX

9  Ckopocts peakiun. O0paTuMbie peakiuu. XUMUYECKOE PaBHOBECHE 1

10 TIIpaktuueckas pabota Ne 1. «Brnusaue pa3nuunbix (pakTopoB Ha 1 1
CKOPOCTh XUMUYECKOH PEaKITHI»

11 DOmnexrponutnyeckas aucconuanus. [lonsTre o BogopoHOM 1
nokasarene (pH) pactBopa. Peakiyu nonnoro oomena. I'uaponus
OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

12 OxwuciIuTenbHO-BOCCTAHOBUTEIbHBIC peakiuu. [lonaTue 06 1
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB COJICH

13 KonTtponbsHas paboTa no pazzneny «TeopeTnueckue OCHOBBI XUMHID» 1 1

14 Mertannsl, ux nojoxenue B Ilepuoauueckoii cucreMe XMMHYECKHX 1

anemenToB J[. 1. MeHaeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
O6mue ¢puznyeckue CBOMCTBa METANIOB



n/n

15
16

17
18
19

20

21

22
23
24
25
26

27

28
29

30

31

Tema ypoka

CrutaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN PSiJl HANPSHKEHUN METAIIJIOB

XUMHUYECKUE CBOMCTBA BAKHEUILINX METAJUIOB (HATPUH, KAJINUH,
KaJbIIUHA, MAardui, aTIOMUHUN) U UX COCTMHEHUM

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUIN
XnMHnduecKre CBOMCTBA IIMHKA, JKeJle3a ¥ UX COSIMHEHUH

[IpaxTrueckas padota Ne 2. "PerieHue skcieprMEHTaIbHBIX 33/1a4 110
Teme «MeTtaias»"

Hewmerannsl, ux nonoxxenue B [lepuoandeckon cucteMe XMMUYECKUX
anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

dusndecKkue CBONCTBA HEMETAUIOB. AJUIOTPOTIHS HEMETAIUIOB (Ha
npuMepe Kuciaopoaa, cepol, pochopa u yrieposaa)

XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPbl U UX COCAMHEHUI
XUMHYECKHE CBOMCTBA a30Ta, (ochopa v UX COCTUHECHUN
XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX COCIUHEHUI
[IpumeHeHre BaXHEUIINX HEMETAVIOB U UX COCTMHEHUI

O606H_I€HI/IC n cucreMarusanus 3HaHui 1Mo TeMe «HemeTamby.
Brranciaenus mo YpaBHCHUAM XUMHYCCKUX peaKuHﬁ n
TCPMOXUMHNYCCKHEC paC‘IéTBI

[TpakTruueckas padota Ne 3. «PemieHne sKkCiepUMEHTAIBHBIX 3a7a4 T10
teme "Hemeramibi"»

KOHTpOJ’IbHaﬂ pa60Ta no reMaM «Metaniael» U «HemeTramns»

HeOpFaHI/I‘{CCKI/IC U OPraHu4CeCKUEC KUCJIOTHI. HeopraHI/meCKHe n
OPraHu4CcCKUC OCHOBAHUA

AM(I)OTepHHC HCOPTaHNYCCKNEC U OPIraHNnvYCCKUC COCANHCHU .
I'eneTnueckas CBA3b HCOPraHN4YCCKUX U OPTraHNvYCCKHUX BCUICCTB

Poib xuMuu B o0ecrieueHUN 3KOJ'IOFPI‘-ICCKOI>1, BHCPFCTHHGCKOﬁ 151
MMHUILIEBOM 6C3OH8.CHOCTI/I, Pa3BUTHHN MCAULIUHBL

Bcero KontpomnbHbie

R

KonunuectBo yacon Jara

paboTsl

[TpakTrdeckue H3YICHHA
paboThI

DneKTpoHHbIE HU(POBBIE
00pa3oBaTeIbHbIC

pecypcsl



Ne Tema ypoka
/11

32 IlpencraBieHust 00 0OUIMX HAYYHBIX IPHUHIUIIAX TPOMBIIIICHHOTO
IIOJTYy4ECHUS BaKHEHUIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB M MAaTEPHAJIOB

34 XuMmus v 3I0pOBBE YEIIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontpomnbHbie

KonunuectBo yacon Jara

paboTsl

[TpakTrdeckue H3YICHHA
paboThI

DneKTpoHHbIE HU(POBBIE
00pa3oBaTeIbHbIC

pecypcsl



INPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMUSI OCHOBHOU
OBPA3OBATEJIbHOMU ITPOI'PAMMBbI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOII
o0pa3oBaTeILHOI MPOrPaMMBbI CPETHET0 001IEr0 00pa30BaHuUsI

TeopeTndyecknue OCHOBBI OPraHUIECKON XUMUU

11

ChopmMupoBaHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIM XMMHWHU B MO3HAHWU SBIECHHUH MPHUPOJBI, B (DOPMUPOBAHUH MBIIUICHUS U
KyJIbTYypbl JIUYHOCTH, €€ (YHKIHOHATLHOW T'PaMOTHOCTH, HEOOXOOUMOW Ui pelieHus
MPaKTUYECKUX 3allad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
TIPUPOJTHOM cpezie

1.2

Buianenue cucremMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS
(Monekyia, BaJIEHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, CTCIICHb OKHCIICHHSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAs Macca, MOJSPHBIA O00BEM, YIIIEpPOAHBIN CKeleT, (yHKIMOHAIbHAS TPYIINa,
paaukai, M30Mepus, U30MEpPbI, TOMOJIOIHYECKUM Psiji, TOMOJIOTH, YTJIEBOJIOPOAbI, KUCIOPOA-
COCJIMHEHUS); TEOPUU M 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOSHHUSI OpPraHUYeCcKHX BeniecTs A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK XUMHH, (DAKTOJOTHYECKHE CBEACHHUS O
CBOWCTBAaX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJb30BAHMH BAKHEHIMX HEOPTAaHHMUYECKUX
W OPraHUYeCKUX BENIECTB B OBITY M MPAKTHYECKON JCATEIHHOCTH YEIIOBEKA

1.3

CchopMHrpOBaHHOCTS YMEHHUI BBISIBIISITH XapaKTEPHBIC NMPH3HAKH IOHITUH, YCTAHABIMBATH HX
B3aMMOCBSI3b, HCIONB30BaTh COOTBETCTBYIOIINE MOHTUS IPU ONMHCAHUH COCTaBa, CTPOCHUS U
MIPEBpANEHUN OPraHNMYECKUX COCAMHEHHI

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIONB30BATh XHUMHUYECKYI0 CHMBOJIHKY JJISI COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHON) (POPMYIT OPraHHUECKHUX BEUICCTB
U ypaBHEHMHM XMMMUYECKUX PEaKLUi, U3rOTaBIMBaTh MOAEIM MOJIEKYJ OPraHUYECKUX BEIIECTB
JUIS WUTIOCTPAllUM UX XMMHYECKOIO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMHPOBaHHOCT YMEHUH YCTAHABIMBATH [PUHAJIGKHOCTh W3yYEHHBIX OPraHUYECKUX Be-
IIECTB 110 UX COCTABY U CTPOCHHIO K ONMpeNeIEHHOMY Kilaccy (TpyIie) COeMHEHUH (YIriieBo0-
POZbI, KUCIOPOJ COCAMHEHHs), JaBaTh UM HA3BaHUs 10 CHCTEMAaTHYECKOH HOMEHKIAType

(IUPAC)

1.5

ChopMHpOBaHHOCTE yMEHHS ONPENEeNATh BUABI XUMHYECKOW CBS3M B OPraHUYECKHX
CoeTMHEeHMSIX (OOMHApHBIC U KPATHEIE)

1.6

CthopMHUpOBaHHOCTE yMEHHSI IIPHMEHSTH: TIIONIOKCHHUS TEOPUH CTPOCHHUS OpraHHYeCKUX
BemectB A.M. BytnepoBa mist 0ObsSCHEHHST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHHS; 3aKOH COXPAHEHHS MacChl BEILIECTB

Yrineromoponsl. Kucmopozacozepkaniyie W a30TCOASPKAIIME OpPraHUYEeCKHE COCTUHEHUS.
BricoKOMOJIEKyIspHBIE COSTMHEHUS

2.1

ChopMHPOBAHHOCT YMEHHI TPUBOIUTH TPUBUAITBHEIC HA3BAHUS OTACIBHBIX OPTAHUYECKHX Be-
mecTB (ITUIIEH, TPOMUIICH, aleTHIIEH, STUJICHTIINKONb, TIHIEPHH, (EHOIN, (OPMAIbICTHI,
areTanbIeru], MypaBbHHAS KHCIIOTA, YKCYCHAs KHCIIOTA, OJIEMHOBAs KHCIIOTa, CTeapuHOBAas
KHCJIOTa)

2.2

ChopMupoBaHHOCTh YMEHUI XapaKTepH30BaTh COCTaB, CTPOCHUE, (PH3MUECKUE U XUMHYCCKUE
CBOWCTBA THIIMYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKMX BeliecTB (MeTaH,
9TaH, 3TWJICH, MPOIWICH, aleTwiieH, OyramueH-1,3, merwnOyraaumeH-1,3, OGeH30], MeTaHOI,
9TaHOI, STHJIEHTJIMKOIIb, TIIHIEPHH, PEHOJI, alleTalbIeTH I, MypaBbUHASA U YKCYCHAs KHCJIOTHI)

2.3

ChopMHUPOBaHHOCTS YMEHHSI WILTIOCTPHPOBATH TCHETHYESCKYIO CBSI3b MEXKITY THITHYHBIMU IIPE]I-
CTaBUTEISIMU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPAaBHEHUSMH COOTBETCTBYIOILUX
XMMHYECKUX PEaKIHH C UCIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMHUPOBaHHOCT YMEHHS XapaKTEPH30BaTh MCTOYHUKU YTIIEBOJOPOITHOIO CBHIPhbS (HE(TH,
MIPUPOJHBIN Ta3, Yrojb), CIOCO0bl MX MepepaboTKH U MPAKTHYECKOE NMPUMEHEHUE NMPOAYKTOB




Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

nepepadoTKu

XHUMHS U )KU3HB. PacuéTnl

3.1

CdopmupoBaHHOCT yMEHUH BJaJeTh CHUCTEMOW 3HAHMKH 00 OCHOBHBIX METOIAX HAyYHOTO
MO3HAHUA, HWCIONB3YEMbIX B XUMHUH MpPU HM3yYEHHHM BEIIECTB W XUMHUYECKUX SBIICHUMA
(HabmrofeHue, UW3MEpEHHE, SKCIEPHUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHWUS JUISL TPUHATUS pELICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYallMsX,
CBSI3aHHBIX C BELIECTBAMU M UX IPUMEHEHHEM

3.2

CdopmupoBaHHOCT, yMEHUH COOJIOAATh MpaBWiIa TMOJB30BAHUS XUMHUYECKOH TMOCYAOH H
nabopaTOpHBIM 000PYAIOBAHUEM, a TAKXKE MpaBUiIa 0OpaIleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHSAMH IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB

3.3

ChopMupoBaHHOCT, yMEHUH TJIAHUPOBATH W BBIMONHATH XUMHUYECKHH DKCIEPHUMEHT
(mpeBpaleHHs OPraHUYECKUX BEIIECTB MPU HAIPEBAHUH, MOTyUYEHHE ATUIICHA U U3yUCHUE €ro
CBOICTB, KA4eCTBEHHBIC pEAKIMHU OPraHWYECKUX BEIIECTB, JCHATypalus OCIKOB IpH
HarpeBaHWH, [[BETHBIC PEaKIMK OEKOB) B COOTBETCTBHU C MPABMWIIAMH TEXHUKH 0€3011aCHOCTH
Ipu OOpalIeHNUH C BELIECTBAMU M J1aOOpPaTOPHBEIM 000pYJOBaHHEM; NPEACTABIATH PE3YNIbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX PEAKIUN |
(OpPMYITHPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIHTATOB

3.4

ChopMupoBaHHOCTh YMEHHI MPOBOAUTH BHIYMCIICHUS MO0 XUMHYECKHM YPaBHEHUSM (MAacChl,
00bEMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA MJIM TPOJIYKTa pPEakiMu MO HM3BECTHHIM Macce,
00BEMY, KONMMYECTBY OAHOTO M3 MCXOAHBIX BEIIECTB FIIN IPOIYKTOB PEAKIIHH)

3.5

CchopMHPOBaHHOCTE YMEHHH KPUTHYCCKH AaHANMM3HPOBATH XHMMHUYECKYI0 HH(OPMAIIHIO,
NOTyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil mH(popMmanmu, cets WHTEpHET U

Apyrue)

3.6

CdopMupoBaHHOCTH YMEHUN COOTIOAATH TpaBUiIa YKOJIOTHUECKH 11e71ecO00pa3HOro MOBEICHUS
B OBITY W TPYZHOBOH NESTENFHOCTH B IIETSAX COXPAHEHHS CBOETO 3IOPOBBS M OKpPY>KAIOIIEH
MIPUPOTHON CpeIsl, OCO3HABATH OIMIACHOCTH BO3ACUCTBHSI HA )KUBBIE OPraHU3MBI OMPeIeIEHHBIX
OpPraHWYEeCKHX BEIIECTB, IMOHMMas cMbIcn Tokazatens IIJIK (mpenmenbHO momycTHMOM
KOHIICHTPALlMH), TOSCHATh HAa IpHMeEpax CIIOCOOBI YMEHBIICHHS W TPEJOTBPALICHUS WX
BPEIHOTO BO3/ICHCTBUS Ha OPraHU3M YETIOBEKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

1

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

TeopeTrueckue OCHOBBI OPraHUYECKON XUMUU

11

ChopMUpOBaHHOCTh TIPEACTABICHUH O XUMHUYCCKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOMH
KapTUHBI MHpa, PO XMMHUH B TIO3HAHUH SIBICHUN TPHPOIBI, B (OPMUPOBAHUN MBIILUICHUAS U
KyIbTYpPbl JIHYHOCTH, €€ (DYHKIHOHATGHOW TPAaMOTHOCTH, HEOOXOIMMOW JUIS pPeIICHHS
MPaKTUYECKUX 3a7ad M JKOJOTMYeCKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3IOPOBBIO U
TIPUPOJTHON Cpesie

1.2

Bnagenue cucreMoll XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaloIiue MOHATHS
(Monekyia, BaJ€HTHOCTb, JJEKTPOOTPULATEIbHOCTb, CTEINEHb OKHCIEHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsI Macca, MOJLIPHBIA OOBEM, YIIEpOIHEIN CKenleT, (YHKIMOHAJIbHAs TpYyIIa,




Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

paaukan, u30Mepus, U30Mepbl, TOMOJIOIMUECKUH PsAJl, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOI- U
a30TcolleprKallne COeIMHEHUS, OMOJIOrMYECKH aKTUBHBIE BEIIECTBA (YTIEBOABI, KUPBI, OEIKN),
MOHOMEp, TOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCTUHEHHs); TEOPHUH H
3aKOHBI (TEOpUST XUMHUYECKOTO CTPOGHHUS opraHmdeckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOIUYECKUN SA3BIK XUMHH, (DaKTONOTHYECKHE CBEACHUS O CBOWCTBAX,
cocTaBe, TMOJyYeHUH ¢ O€30MacHOM HCIOJb30BAHMM  BaXKHEWIINX HEOPraHHMYECKUX
Y OpraHMYeCKUX BEUIeCTB B OBITY M MPAKTHYECKON JeITENbHOCTH YeTIOBEKa

13

ChopMupoBaHHOCTh YMEHHN BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSATHH, yCTAHABIMBATH MX
B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSTHUS TIPU ONMUCAHUU COCTAaBa, CTPOCHUS U
TIpEeBpalICHUN OPraHUYECKUX COEAMHEHUI

14

chOPMHUPOBAHHOCTh YMEHUH HCIOJB30BATh XWMHUYECKYH) CHUMBOJHUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIEHHOH ) GOPMYJT OPraHMYECKUX BEIECTB
W ypaBHEHHWH XMMHUYECKUX PEaKIUi, U3rOTaBIMBATH MOJIEIM MOJIEKYJ OPTaHUYECKUX BEIECTB
JUIS WLTIOCTPAITUN WX XMMHUYECKOTO M MMPOCTPAHCTBEHHOTO CTPOSHUS

15

CdhopmMupoBaHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh M3yYCHHBIX OPraHUYECKUX Be-
IIECTB TI0 UX COCTaBY M CTPOCHHUIO K ONpPEAeIEHHOMY Ki1accCy (TPYIIE) COeNNHEHUN (KUCIOPOA
U a30TCoepiKaIlie COSTMHEHHSI, BHICOKOMOJICKYIISIPHBIE COSIMHEHHS), 1aBaTh UM Ha3BaHUsI 11O
cucrematinueckoil Homenkiatype (IUPAC)

15

ChopMHPOBaHHOCTE yMEHMS ONPEESNIATh BUABI XUMHYECKOH CBS3M B OPraHHYECKHX
COEIMHECHHUSX (OMHAPHBIC U KPAaTHBIC)

1.6

CchopMHUPOBaHHOCTE yMEHHSI TNPHMEHSTH: IIOJMIOKCHHS TEOPUH CTPOCHUS OpraHMYEeCKUX
BeniectB A.M. BytiiepoBa i1 0ObSCHEHUSI 3aBUCHMOCTH CBOWCTB BEIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHECHUS MAacChI BEIIECTB

Kucnopozaconepxaniue " a30TCOoJIepIKaIIHe OpraHUYecKHe COEIMHEHU.
BricokoMoOTIeKyIsIpHbIE COSIMHEHUS

2.1

CdhopMHPOBaHHOCTh YMEHHIT IPHUBOIUTH TPUBUAIIBHBIC HA3BaHHSI OT/ICIBHBIX OPraHUYECKUX Be-
niecTB ( MII0K03a, GPYKTO3a, KpaxMat, IeJUTF0JI03a, TIINIIH)

2.2

ChopMHupOBaHHOCTE YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PH3MUCCKUE U XUMHUUICCKUE
CBOIMCTBa THITMYHBIX MPEACTABUTENICH PA3INYHBIX KIACCOB OPraHMYECKUX BEIecTB ( TIIFOKO3a,
Kpaxmall, [eJIII0NI03a, AMIHOYKCYCHAsI KHCJIOTA)

2.3

CchopMHpOBaHHOCTS YMEHHSI WILTIOCTPHPOBATH TCHETHYECKYIO CBSI3b MEXKIY THITHYHBIMHU IIpeN-
CTaBUTEISIMU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPaBHEHUSAMH COOTBETCTBYIOILUX
XIMPUYECKIX PEaKIHMH C UCIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

XUMUS 1 )KU3HB. PacuéTnl

3.1

ChopMupoBaHHOCT YMEHUH BJIaleTh CHCTEMON 3HAHWUH 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, WCIONB3YeMbIX B XUMHH IIpH HM3yYCHHH BEIIECTB W XUMHYECKUX SBICHHUN
(HaOnromeHue, W3MeEpeHHe, OSKCIIEPHUMEHT, MOJICIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIC
XUMWYECKUE 3HAHWS Ui TPHHATHS pPEIICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH U HX IIPUMEHEHHEM

3.2

ChopMHPOBAaHHOCTh yYMEHUH COONIOAATh MPaBUiIA TIONB30BAHUS XUMHUYECKOH IMOCYIO0H H
nabopaTOPHBIM 000PYIOBAHUEM, & TAKXKE TpaBUiIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C
HWHCTPYKI[HSIMU T10 BBITTOIHEHHIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB

3.3

CthopMHUpOBaHHOCTS yMEHHH IUIAHHPOBATH ¥ BBITIONHATH XUMHUYCCKHHA OKCIIEPUMEHT
(IpeBpaleHns: OpraHMYecKuX BEIICCTB MPU HATPEBaHWU, ITOMYICHUE STHICHA M U3YUCHHE €TO
CBOMCTB, KA4eCTBEHHBIC pEAKIMH OPraHWYeCKUX BEIIECTB, JACHATYypalus OCIKOB MpU
HarpeBaHUH, [IBETHBIE PEAKINH OENKOB) B COOTBETCTBHH C MPaBIIIAMH TEXHUKH 0O€30MIACHOCTH
Ipy OOpAICHUH C BEUIECTBAMH U JIAOOPaTOPHBIM 000pYIOBAaHHEM; MPEACTABISTH PE3YIIBTATHI
XIMHYECKOr0 JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOIIUX PEAaKIUH H
(OpMyITUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIHTATOB




Koxa
NPOBEPAEMOro
pe3yJbTara

3.4

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

C(I)OpMI/IPOBaHHOCTI) yMeHHfI IMPOBOAUTH BBIYHUCJICHUS 110 XUMHWYCCKHUM YPAaBHCHUSAM (MaCCI)I,
O6T>éMa, KOJINM4YECTBA HMCXOAOHOI'0 BCIIECTBA HJIM MNPOAYKTA PEAKIUH IO HM3BECTHBIM MaccCe,
O6’béMy, KOJIMYCCTBY OJHOI'O U3 UCXOAHBIX BEIICCTB UJIH IIPOAYKTOB peaKL[I/II/I)

3.5

CchopMHUPOBaHHOCTE YMEHHUI KPUTHYECKH AHANM3MPOBATh XHMHUECKYI0 MH(OPMAIUIO,
MOTy4yaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOW MH(popMaiuu, ceTb VHTepHET U

Apyrue)

3.6

CdopmMupoBaHHOCTh YMEHUH COOIIOAATH MpaBUiIa IKOJIOTHUECKH 11€71€CO00pa3HOro TOBEICHHUS
B OBITYy M TPYIOBOH NEATENBHOCTH B LENSIX COXPAHEHUS CBOETO 30POBBS M OKpYXarollen
IIPUPOTHOI Cpefibl, 0CO3HABATh ONACHOCTh BO3JACHCTBHSI Ha )KUBBIC OPraHU3MBI OMpeIeIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMAs cMblcn mokaszatens IIJIK (mpemensHO momycTUMOit
KOHIICHTPALlMH), IOACHATh Ha IpUMEpax CIIOCOOBI YMCHBUICHHS W TPEJOTBPALICHUS UX
BPEAHOTI0 BO3JICHCTBUS HAa OPraHM3M YEIOBEKa

12 KJIACC

Kox
NMpoBePAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHO# 06pa3oBaTe/ibHOM
NPOrpaMMbl CpeHero o01Iero 06pa3oBaHus

Teopemqecm/le OCHOBBI XUMHUHU

11

Brnajenue cucremMoil XMMUYECKUX 3HAHUH, KOTOpask BKIIIOYAET: OCHOBOIIOJIATAIOIIHE MIOHATHS (XU-
MHYECKHI 3JIEMEHT, aToM, 3JIEKTPOHHAs 00O0J0YKa aroma, S-, p-, 0-3IIeKTPOHHBIE OpOUTAIIM
aTOMOB, WOH, MOJEKyJla, BaJEHTHOCTh, O3JIEKTPOOTPHUIIATEIHHOCTD, OKHCJICHHS,
XHUMHYECKask CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, KpUCTATUTUYECKAS PEIIETKA, THITHI
XHUMHAYECKUX PEaKIUid (OKUCITHUTEIBHO-BOCCTAHOBHUTEIBHBIC, DK30- M SHIOTEPMUYCCKHE, PEaKIIHN
HOHHOT'O OOMEHA), pacTBOp, AJICKTPOIHUTHI, HEIIEKTPOIHUTHI, DIICKTPOIUTHICCKAS JMCCOUAIINS,
OKHCIIUTENh, BOCCTAHOBHUTENh, CKOPOCTh XWMHYECKOM PEaKINH, XUMHYECKOE PpaBHOBECHE);
TEOPUH W 3aKOHBI (TEOPHSI DJICKTPOIMTHUECKON Juccormanuu, [lepromudeckuii  3aKoH
J .M. MenneneeBa, 3aKOH COXPaHEHUSI MACCHI), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN SI3BIK XUMUH,

CTCIICHb

Q)aKTOHOFPI‘{eCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBE, MOJIYUYCHUN U 0€30IMacCHOM HCIIOJIb30BaAHUH
BaKHEHIITNX HCOPraHn4CCKUX BCUICCTB B 6BITy n HpaKTPI‘ICCKOﬁ JCATCIIBbHOCTH YCIIOBCKA

1.2

CdhopMHUpOBaHHOCT YMEHUI BBIABIATH XapaKTEpHBIC NPH3HAKH M B3aUMOCBS3b H3yYEHHBIX
MOHATUH, NPUMEHATH COOTBETCTBYIOLIME IOHATHS IPU ONHCAHUM CTPOEHUS U CBOICTB
HEOPraHWYEeCKHX BEIIECTB M MX NPEBPALLEHU; BBIABIATH B3aMMOCBS3b XMMHUYECKHX 3HAHUMA
C MOHSATHSIMU U TIPEACTaBICHUAMH JIPYTUX €CTECTBEHHOHAYUHBIX MTPEMETOB

13

BnaneHue OCHOBHBIMM METOAAMU HAay4YHOI'0 MO3HaHHA BCHICCTB W XHUMHUYCCKUX SIBJICHU I
(Ha6J’IIOZ[eHI/IC, N3MEPCHUC, DKCIICPUMCHT, MOZ[CJ'II/IpOBaHI/Ie)

1.4

C(l)OpMI/IpOBaHHOCTB YMeHI/II‘/JI ONpeaAC/IsATEL BAJICHTHOCTD U CTCIICHD OKHMCJICHHUA XUMUYCCKUX 3JIC-




Kopg
NpoBepPsAEMOro
pe3yJbTarTa

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTebLHOM
NMPOrpaMMbl CpeJJHEero oo1ero 00pa3zoBaHus

MCHTOB B COCIUHCHUAX PA3JIMIHOIO COCTaBa, BUI XUMHUYECKOM CBS3U (KOBaJ’IeHTHaH, HOHHas,
MCTaJlJINYECCKasd, BOI[OpOI[HaH) B COCOUMHCHUAX, THUII KpHCTaHHH‘IeCKOﬁ peHIéTKI/I KOHKPETHOI'O
BCIICCTBA (aTOMHafI, MOJICKYJIApHAas, MOHHAs, MeTaHJ’II/I‘{eCKaSI)

15

C(I)OpMI/IPOB AHHOCTb yMeHHﬁ ONpeAc/IsITb  XapaKTep Cpe€abl B BOJHBIX  PaCTBOpaAx
HCOPraHN4CCKUX COeTUHEHUN

1.6

CchopMHUPOBaHHOCTE YMEHMS KJIAaCCU(HUIMPOBATH XMMHYECKHE PEAKUUU II0 pPa3IUYHBIM
npu3HakaM (YMCIy M COCTAaBy pEarupyloliX BEIIECTB, TEIUIOBOMY 3G (EKTy peakiyH,
U3MEHEHUIO CTENEHEH OKUCIIEHHsI DJIEMEHTOB, 0OpaTUMOCTH PEeaKIMU, yHaCTHIO KaTall3aTopa)

1.7

CchopMHPOBaHHOCTE YMEHMH COCTABISTH YPABHEHUS PEAKIMN Pa3IMUYHBIX THUIIOB, MOJHBIE U
COKpalIEHHBIC YPAaBHEHHS PEaKIMHi MOHHOTO OOMEHA, YUMTHIBAsl YCIOBHS, HMPH KOTOPBIX 3TH
peakuuy UayT 10 KOHIA

1.8

CdopmMupoBaHHOCT YMEHUH TPOBOJHUTH PEAKIINH, MOIATBEPIKIAIONINE KAUYECTBEHHBIH COCTaB
pa3IMYHBIX  HEOPraHWYECKUX  BEIIECTB,  PAClHO3HAaBaTh  ONBITHBIM  IYyTEM  HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEUIECTB

19

CdopMupoBaHHOCTh YMEHUH PacKphIBaTh CYIIHOCTh OKHCIUTENLHO-BOCCTAHOBUTEBHBIX peak-
M TOCPEJICTBOM COCTABJICHISI MIEKTPOHHOTO OaaHCca ATUX PEaKIHi

1.10

ChopMHpOBaHHOCTH YMEHHH OOBSCHATH 3aBHCUMOCTH CKOPOCTH XHMMHYECKONH PEaKIHU OT pas-
JUYHBIX (HaKTOPOB

1.11

ChopMupoBaHHOCT YMEHUW OOBSACHATH XapaKTep CMEMICHHS XHUMHYECKOrO PaBHOBECHS B
3aBUCHMOCTH OT BHemIHero Bo3erictus (npuniun Jle [llatense)

OO01mmas 1 HeopraHuvdeckast XUMUS

2.1

CdopmupoBaHHOCTh YMEHUH pacKkpbiBaTh cMbIc [lepuomudeckoro 3akona /.M. MenaeneeBa u
JCMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOITYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (pyHKIMK

2.2

CchopMHPOBaHHOCT YMEHHH XapaKTEpH30BaTh DJICKTPOHHOE CTPOEHHE ATOMOB XHMHUYECKHUX
anemeHToB 1—4 mepuono Ilepuomndeckoii cuctemsl xumudeckux smemeHtoB .M. Mennene-
€Ba, HCIONb3Ysl MOHITUS «S-, P-, 0-3JIEKTPOHHBIE OpPOUTANNY», «IHEPreTUYECKUE YPOBHMM,
OOBSCHSITH 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMHUECKHUX HJICMEHTOB M X COSTMHEHUI 110
nieprogam u rpynmam [leprogmdeckoit cucremsl xumudeckux siuemenToB .M. MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTEepHU30BaTh (ONMKCHIBATE) OOIIME XUMUYECKHAE CBOMCTBA HE-
OpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KAATH CYIIECTBOBAHWE T'CHETHYECKOU
CBSI3M MEXKAYy HEOPraHMYECKHMMH BEHICCTBAMU C IIOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIINX
XAMHYECKUX peaKuii

24

ChopMHpOBaHHOCT YMEHUH YCTaHABIMBATH MPUHAIUIC)KHOCTh HEOPTaHHMUECKUX BEUIECTB II0
UX COCTaBy K ONpeneNnéHHOMY Kiaccy (TpyIe) CoennHeHnH (IIPOCThIe BEMIeCTBA — METAIUIBI H
HEMETaIUTBI, OKCUIBI, OCHOBAHISI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCT, YMEHHUH HCIOIB30BaTh XHMUYECKYIO CHMBOIHUKY IUISI COCTaBJICHUS
(opMyN BEIIECTB W YpPaBHEHUH XHUMUYECKUX PEAKIHi, CHCTEMAaTHYCCKYl0 HOMEHKIATYPY
(IUPAC) u TpuBHaibHBIE Ha3BaHWS OTICIHHBIX HEOPraHUYECKUX BEIIECTB (yrapHBIH Tas,
VTJIEKUCTBIA Ta3, aMMHAaK, TalléHas W3BEeCThb, HETaIIEHas HM3BECThb, NMUTHEBAS COIA, NMUPUT U

JIPyTHe)

2.6

ChopMupoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOINME XUMHUYCCKUE CBOWCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KIACCOB, MOATBEPIKAATh CYIIIECTBOBAHHE TEHETHYECKON
CBSI3M MEXKIy HEOPraHMYECKHMH BEMICCTBAMU C IOMOIIBIO YPaBHEHUHA COOTBETCTBYIOLIMX
XUMUYIECKUX PEaKIii

2.7

C(l)OpMI/IpOBaHHOCTB YMGHI/II‘/JI IUIAHUPOBATb W BBINIOJIHATH XUMUYECKUH OKCIICPUMEHT
(paznomeHHe ONepoKCuaa BOAOPOAAa B IMPUCYTCTBHHM KaTajlnd3aTopa, OIPEACICHUE CPCIbI
PaCTBOPOB BCIICCTB C MOMOIIBIO YHHBCPCAJIBbHOIO MHAWKATOPA, BIIMAHNUC PAa3JINYIHBIX (l)aKTOPOB




NPOBeEPSIEMOro
pe3yJabTata

Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTebLHOM
NMPOrpaMMbl CpeJJHEero oo1ero 00pa3zoBaHus

Ha CKOPOCTh XMMHYECKOW DPEaklWH, PeaklUH HOHHOro oOMeHa, KayeCTBEHHBbIE PeaKlUUH Ha
cynbdar-, KapOOHaT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, PElIeHHEe dKCIEPUMEHTAIbHBIX
3agay mo TemMaMm «Meraiubly U «Hemeramip») B COOTBETCTBHHM C NpPaBUJIAMH TEXHHKH
0e30macHOCTH IpH  OOpAalllCHHHM C BEUIeCTBAMH M JIaDOpaTOpPHBIM  00OpYJOBAaHUEM;
HpPECTaBIATh PE3YNIbTaThl XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3alucH ypaBHEHWIt
COOTBETCTBYIOIINX PEaKLii U (HOPMYIIMPOBATh BEIBOJBI HA OCHOBE ATHUX PE3YJILTaTOB

2.8

CchopMHpoBaHHOCTH YMEHHM COOMIOATh MPaBHUiIa MOIB30BAHUS XUMHUECKOM NOCYI0H U 1a00-
paToOpHBIM 00OpYIOBAaHHEM, a TAKKE NpaBHia OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHSIMH 10 BBINOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB

29

CchopMHPOBaHHOCT YMEHHUI XapakTepHU30BaTh XUMHUYECKHE ITPOIECCHI, JEXKAIHE B OCHOBE
IPOMBIIIVICHHOTO TIOYyYECHUSI CEpHON KHCIOThl, aMMHaka, a Takke C(OOPMUPOBAHHOCTh
IpeiCTaBIeHUN 00 OOIMMX HAYYHBIX NMPUHIMIAX M HKOJOTMYECKHX NMPOoOIeMax XUMHUECKOTO
IIPOU3BOJICTBA

XUMHS U )KU3HB. Pacuérnl

3.1

ChopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOW COCTABISAIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, POJIM XMMHHU B MO3HAHUHW SBICHUW TPUPOJBI, B (DOPMUPOBAHWUU MBIIUICHUS H
KyJIbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOAWMOW JUISl pEelICHUs
MPAaKTUYECKUX 3a/ad W DKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
TIPUPOTHOM Ccpezie

3.2

ChopMHUPOBaHHOCT, YMEHHI KPUTHYECKH AHATM3UPOBATH XHMHYECKYI0 HH(DOPMAIHIO,
MOTyYaeMyl0 M3 Pa3HBIX MCTOYHHMKOB (CPEICTBa MAacCOBOM KOMMYHHKAIWH, ceTh MHTepHET n

Apyrue)

3.3

CdopMupoBaHHOCTh YMEHUH COOJIIOAATH MpPaBHIIa SKOJIOTHUYECKH 11€IeCO00Pa3HOT0 MOBEICHHUS
B OBITY W TPYZHOBOH NEATENFHOCTH B LEISAX COXPAHEHUS CBOETO 3IO0POBBS M OKPYIKAIOIICH
TIPUPOIHON CPEJIBI

3.4

Oco3HaBaTh ONACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, IOHUMAas
cmbich mokaszarens [1/]K, moscHATs Ha mprMepax CoCOOB! YMEHBIIICHUS U MPEIOTBPAIIEHUS HX
BpEHOI0 BO3JEUCTBUS HAa OPraHU3M YeJlOBEeKa

3.5

ChopMHupOBaHHOCTS YMEHUH NMPOBOAWUTH BBIYMCICHUS C WCIONB30BAHNEM IMTOHSTHS «MAaccOBast
JIOJISL BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPH XUMHUECKAX PEAKIHIX, MAaCCHI
BEIIECTBA WX 00bEMA ra30B M0 W3BECTHOMY KOJIIMYECTBY BEIECTBA, MACCE WA 00bEMY OJHOTO
W3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIIOBOIO A(PQeKTa peakIuyl Ha OCHOBE 3aKOHOB
COXpaHEHMs] MacChl BEIIECTB, PEBPAIICHUS U COXpaHEHHs YJHEPTUU

NPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

TeopeTquCKHe OCHOBbI OpFaHH‘ICCKOfI XUMHHU

11

Hpez[MeT OpFaHH‘IeCKOﬁ XUMUH: €€ BO3HUKHOBCHHUE, PA3BUTHEC U 3HAYCHUEC B ITOJYYCHHNHU HOBBIX BCIICCTB U
MaTCpHaIoB. Teopm{ CTPOCHHA OPIraHUYCCKUX COEJTMHEHUM AM. BYTJ'ICpOBa, €€ OCHOBHBIE TTOJI0XKEHU S




Koxa

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

CrpykTypHble (QOPMYIBI OPraHUYECKUX BEIIECTB. [omonorusi, wu3oMmepus. XHUMHYECKas CBsI3b B
OpPraHWYEeCKHX COCJUHEHHUSIX — OJAWHApHble M KpaTHble CBs3u. llpencraBieHue o KiaccuUKauu
OpPraHWYeCKHUX BEIECTB

1.3

HOMCHKJ'IaTypa OpraHn4eCKux COG,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaH) U TPHUBHUAJIBHBIC HAa3BaHUA BaYKHEHIIIMX
Hpe[lCTaBHTeJ'Ieﬁ KJIACCOB OPraHM4YC€CKUX BEIICCTB

YrineBonopo/sl

2.1

AJIKaHBI: COCTaB U CTpOCHHE, TOMOJIOTHYECKUM pAan. MertaH u 3TaH — HpOCTCfIHIPIe IMPEACTAaBUTECIIN aJIKAHOB:
(1)I/ISI/I‘IGCKI/IG U XHUMHUYECKHE CBONCTBa (peaKL[I/II/I 3aMCIICHUA H FOpeHI/ISI), HaXO0XXJICHHUE B IIPUPOAL,
MOJIy4YCHHUE U IPUMCHCHUC

2.2

AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUI psA. DTUIEH U HPOMIIEH — MPOCTEHIINe MpeICTaBUTEIH
AIKEHOB: (PM3NYECKHE U XUMHUECKHE CBOMCTBA (pEaKLUU THAPHPOBAHUS, TAJTOrCHUPOBAHMS, THPATAIUH,
OKHUCJICHHSI 1 TIOJIMMEPHU3ALINH ), TOJTyYeHHE U IPHMEHEHHUE

2.3

AnkanueHnsl: Oytanuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIINEe XMMAYECKHE CBOUCTBA (peakius
nonumepu3aiyn). IlomydeHne CHHTETHYECKOTr0 KayuyKa U Pe3HHBI

2.4

ANIKMHBI: COCTaB M OCOOEGHHOCTH CTPOCHHS, TOMOJOTHYECKHH psI. ANETHICH — IPOCTEHIIN
MPEACTaBUTENb AJKHHOB: COCTaB, CTpOCHHE, (PHU3MYECKHE W XUMHUYECKHE CBOWCTBAa (pEakIuH
THJIPUPOBAHNS, FAJIOT€HUPOBAHIS, THAPATAIINH, TOPEHUS), TOJIyYCHNE ¥ TPUMEHCHHE

2.5

Apenbl. beHzon: cocras, cTpoeHue, (HU3MUECKHE U XUMUYECKHE CBOMCTBA (peakiiu TaJOreHUPOBAHHS U
HUTPOBAHMUS), TOydCHUE U IpUMEHEeHne. Toyol: cocTaB, CTpoeHue, (PU3NIECKHEe U XMMUIECKHE CBOHCTBA
(peakunu TANOTCHUPOBAHMA UM HUTPOBAHMWS), IONYyYEHHE U TPUMEHEHHE. TOKCHYHOCTH apeHOB.
['eneTnyeckas CBS3b MEXAY YIIIEBOIOPOIAMH, IPHHAICKAIIMMH K Pa3IMIHBIM KJIACCaM

2.6

[IpupogHbIe UCTOYHUKH YrieBoJopooB. [IpupomHbiii ra3 u momyTHbie HedTsHbIe Ta3bl. HegTh m €6
nporcxoxaeHue. CriocoObl mepepaOoTKU HEPTH: MeperoHka, KPEeKUHT (TePMUYESCKHMA, KaTaJIUTHYCCKUH ),
nuponu3. IIpomykTel mepepaboTku HeTH, MX HMPUMECHEHHE B IMPOMBIIUICHHOCTH M B ObITy. KameHHBIN
YTOJb U IPOAYKTHI €r0 epepabOTKu

Kucnopoaconepkaiie opraHu4ecKue COCAMHEHHS

3.1

[IpenenbHBIC OIHOATOMHBIE CIUPTHL. METaHON W ATAHON: CTPOCHHE, (PH3MUYECKHEe U XMMUYIECKHE CBOMCTBA
(peakunu ¢ aKTUBHBIMH METaJUIaMH, TalOT€HOBOIOPOAAMH, TOPEHUE), IpHUMeHeHrne. BomopoaHbie cBs3U
MEXIy MOJIEKYJIaMH CIUpTOB. JleficTBHe MeTaHONa M 3TaHOJIAa HAa OPraHHU3M uesoBeka. MHOroaroMHbIe
CIHPTHL. DTHICHTIINKOIb U TIIMICPUH: CTPOCHUE, (PU3MUECKUE U XUMUYICCKUAE CBOWCTBA (B3aMMOICHCTBIE
CO IIETOYHBIMH METAJUIAMH, KaUeCTBEHHASI PEeakIMs HAa MHOTOATOMHEIE CIIUpPTHI). [leficTBue Ha opraHu3M
yesioBeka. [IpuMeHenue riumnepruta v dTUIEHTJIMKOIS

3.2

®DeHOII: cTpoeHNEe MOJICKYJIBI, (U3NYECKHEe W XUMHYCCKUe CBoMcTBa. TokcmuHocTh (eHona. [Tpumenenue
(henona

3.3

Anpleruapl 1 KeToHbl. DopMallbJeru, aneTanbIerul: CTPOCHUE, (PU3NYCeCKUe M XUMHUYECKHE CBOMCTBA
(peakiuy OKHCIICHUS ¥ BOCCTAHOBIICHUS, KAUECTBCHHBIC PEAKIIVH), TOJTyYCHHE U IPUMEHCHHE

3.4

OIHOOCHOBHBIE ITpe/iefibHbIe KapOOHOBBIE KHUCIOTBI. MypaBbUHAsT W YKCYyCHas KHCJIOTBI: CTPOCHHE,
(r3nyeckre W XUMHUYECKUE CBOMCTBa (CBOMCTBa, OOMIIME U Kilacca KHCJIOT, PeaKus STepUPUKAITIH),
nony4yeHue u npumeHenue. CTeapuHOBAast U OJIEMHOBAsI KUCIOThI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KUCIIOT. MbIJIa KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, HX MOIOIIIEe ACHCTBHE

3.5

Crnoxable 3(hUpBl Kak IMPOM3BOAHBIC KAPOOHOBBIX KHCIOT. [Haponu3 cinokHbIX 2¢upoB. XKupsl. ['mapomns
#upoB. [Tpumenenue xupos. buonorndeckas posb KUPOB

11 KJIACC

Kon

1

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBbI OpFaHH‘ICCKOfI XUMHHU
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

CrpykTypHble (QOPMYIBI OPraHUYECKUX BEIIECTB. [oMoiorusi, wu3oMepus. XHUMHUYECKas CBsI3b B
OpPraHWYEeCKHX COCJUHEHHUSIX — OJAWHApHble M KpaTHble CBs3u. llpencraBieHue o KiaccuUKauu
OpPraHWYeCKHUX BEIECTB

1.2

HOMCHKJ'IaTypa OpraHn4eCKux COG,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaH) U TPHUBHUAJIBHBIC HAa3BaHUA BaYKHEHIIIMX
Hpe[lCTaBHTeJ'Ieﬁ KJIACCOB OpPraHN4YC€CKUX BCIICCTB

Kucnopoaconepxaiye opraHHuecKue COeJHHEHUS

3.1

YraeBonsl: cocTaB, KIacCH(pHUKaLUs yIrIeBOJOB (MOHO-, U- M Ionucaxapuasl). I'mroko3a — mpocTeimmii
MOHOCaxapuJ: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOCHCTBUE
¢ ruapokcugom wmenu(Il), okucneHne ammmayHbIM pacTBopoM okcuiaa cepedpa(l), BoccTaHOBIEHUeE,
OpoXKeHHe TITFOKO03bI), HAX0XKIEHUE B TIPUPOJIe, TpUMEHeHne, buonoruveckas poib. Dorocunres. OpykTosa
KaK H30Mep TJroKo3bl. Kpaxmanm u memmono3a Kak HpUpofgHble momumepbl. CTpoeHHe Kpaxmana H
HEJITI010361. DU3MYECKUE U XMMHUYECKHE CBOMCTBA Kpaxmaa (THAPONIN3, KadeCTBEHHAs PEaKIus C HOJI0M)

A3oTcoiep)kaline OpraHundecKie CoeTMHEHUS

4.1

AMMHOKHCIIOTBI KakK aM{QOTepHble OpraHHuYecKHe coeAUHEHHUs. DU3NYEeCKHe M XUMHUYECKHE CBOWCTBA
AMHHOKHCIIOT (Ha IpHMepe IHIKHa). bromornyeckoe 3HadeHne aMHHOKHUCIOT. [lenTu sl

4.2

benku kak npuponHbIE BBICOKOMOJIEKYJApHBIE coenuHeHus. IlepBuunas, BTOpUYHAs MU TpETUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OCIKOB: TMAPOJIM3, JACHATYpAIlHs, Ka4eCTBEHHBIC PEaKIUh Ha
Oelku

BrIcOKOMOJIEKYIISIPHBIC COSTUHEHNUS

5.1

OCHOBHBIE TTOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIIEHb  [OJIMMEPU3ALMU, CpPedHAs  MOJIeKynspHas  mMacca. OCHOBHbIE  METOIBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAIMHEHUM — NOJIMMEpU3aLis U OJIUKOH ACH Causl

5.2

OKCHeprMEHTAJIbHbIE METOABl H3YUYCHUS BEIISCTB M HMX IIPEBPAICHMI: O3HAKOMJIEHHE C 00pasmaMu
IIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAacc, KaydykoB. IlodydueHHe CHHTETHYECKOro Kaydyyka U
pE3UHBI

12 KJIIACC

Kon

IIpoBepsieMblii 3J1eMeHT coIepPKAHUS

Teopemqecm/le OCHOBBI XUMHH

11

XuMHuYecKuil dMeMeHT. ATOM. Snpo atoMa, H30TONBL. DNIEKTPOHHAs 000JI0YKa. DHEPTeTHUSCKUE YPOBHH,
MOAYypOBHH. ATOMHBIE opOuTainy, S-, P-, d-37emenTol. OCOOCHHOCTH pacCIHpeie/ieHHs 3JIEKTPOHOB II0
OpOUTAJISIM B aTOMAaX AJIEMEHTOB NEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHAS KOH(OUTYpALHsI aTOMOB

1.2

[Tepnomuueckuit 3akon u Ilepuogmueckast cucrema xumudeckux anmeMmeHToB [[.U. MenneneeBa. CBsi3b
nepuoandeckoro 3akoHa u llepuommueckoir cuctembl xumudeckux 3neMmeHToB J[.M. MengeneeBa c¢
COBPEMEHHOM TEOpHEl CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOKHBIX BEMIECTB IO IpyMHIaM M IMepuogaM. 3HAYCHHE TEPHOAMYCSCKOTro
3aKOHA B Pa3BUTHH HAYKH

13

CrpocHue BeriecTBa. XMMHUYECKas CBI3b. BHIBI XUMHUECKON CBSI3W (KOBaJICHTHAS HETOJSIpHAS | MTOJISIPHAS,
WOHHAs, MeTajumdeckas). VIOHBI: KaTHOHBI H aHWOHBL. MeEXaHW3MBI 00pa30BaHUS KOBAJICHTHOU
XHMUYECKOH cBs13M (OOMEHHBIH M TIOHOPHO-aKIENTOPHEIH). BomopoaHas cBs3p

1.4

BaneHTHOCTb. 3J'IeKTpOOTpI/ILIaTeJ'IBHOCTB. CTeneHb OKHCIICHUS

1.5

Bemectra MOJICKYJIAPHOIO U HEMOJICKYJIAPHOIO CTPOCHHA. 3aKOH IOCTOSHCTBA COCTaBa BeniecTBa. THUIIbI
KPUCTAJTITIMICCKUX pe]l[éTOK. 3aBHCUMOCTh CBOMCTBA BCHICCTB OT THIIA KpHCTaJ'IJIH‘IeCKOﬁ peHIéTKI/I.
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

[lousATHE O AMCHEpPCHBIX cUcTeMax. VICTHHHBIC W KOJUIOMIHBIC PACTBOpPBL. MaccoBas HOJNsl BEIIECTBAa B
pacTBope

1.6 Knaccuduxanmst HeopraHuueckux coequHeHnid. HomeHknaTypa HeopraHu4ecKux BellecTB
Xumuueckas peakuusi. Knaccudukaiys XUMHUECKUX peakiiuii B HEOPraHMUECKOH U OpraHMYecKol XUMUH.
1.7 3aKOH COXpAaHEHHS MAacChl BEIECTB, 3aKOH COXpPaHEHHS U MPEBPALCHUS DHEPrHH TpPU XUMHUYECKHX
peaxIusx
1.8 CKOpOCTh peakiiny, e€ 3aBUCUMOCTb OT Pa3IUYHbIX ()aKTOPOB
OOpaTuMble peakuuu. XuMH4Yeckoe paBHoBecHe. (DakTopbl, BIUSIONIME HA COCTOSHHUE XUMHYECKOrO
19 pasHoBecus. [Tpunimn Jle Ilatense
11 OnekTponuTHyeckas auccoryaysa. CuibHbIe U caadble eKTpoiuThl. Cpefa BOJHBIX PacTBOPOB BEIIECTB:
10 KHCIIas, HeWTpaJbHas, HienodHas. Peakiimu noHHOro oOMeHa
1.11 OKHCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKITHH
2 Heoprannueckas xumus
Hemeramnbl. Ilonoxenne nemeramioB B Ilepuoaudeckodt cucreMe XxuMuueckux »siaemeHto /[I.U.
2.1 MeHnpaeneeBa U OCOOEGHHOCTH CTpoeHHs aToMoB. Du3pmyeckue CBOMCTBA HEMETAIUIOB. AJUIOTPONHS
HEMETAJUIOB (Ha IpUMepe KUCII0poJia, cepbl, pocdopa u yriepoaa)
XuMHYECKHE CBOMCTBA BaXKHEHIINX HEMETAIUIOB (IaJIOreHOB, CEPhI, a30Ta, Gocdopa, yriaepoaa U KPeMHU)
2.2 U UX COCOUHEHHH (OKCHJIOB, KHCIOPOJICOIEPIKAIIMUX KHUCIOT, BOJOPOJHBIX CoenuHeHwit). [IpuMeHeHue
B)KHEHIINX HEMETAIJIOB U X COEAMHEHHN
Meramnel. [lonoxenue meramioB B Ilepuoanyeckoit cucremMe xumuyeckux snemeHToB [[.M. Menneneesa.
2.3 OcoOeHHOCTH CTPOCHUSI JJIEKTPOHHBIX OO0OJOYEK aTOMOB MeTamioB. OOmime (U3MYEcKHe CBOMCTBA
meTasuioB. CriyiaBbl METAJUIOB. DIEKTPOXUMHUYECKHH Psijl HAPSHKEHUN METaJlJIOB
XWMUYECKHE CBOMCTBA BAXXHEHUINMX METAIUIOB (HATPHNA, KaJllid, KaJIbIMid, MATHAHN, AIIFOMUHUH, IINHK, XPOM,
24 KeJIe30, MeIb) M UX coeanHeHnid. OOIue cocoObl MOMyYeHHs MEeTaUIoB. [IprMeHeHrne MeTayuIoB B OBITY U
TEXHHKE
2.5 I'enetnyeckas cBsS3b HEOPraHWIECKUX BEIIECTB, IIPHHAMICKANTIX K PA3IMIHBIM KJIACCaM
3 XUMHSI 1 KU3HD
Poms xuMum B obOecniedeHWH 3KOJIOTMYECKOH, IHEPreTHYCeCKOW W THINEBOW 0e30ImacHOCTH, Pa3BUTHH
31 MeauuHbL. [IoHsITHE 0 HAYYHBIX METOAAX ITO3HAHM BEIIECTB M XUMHUECKHUX PEaKIINil
[IpencraBmenust 06 OOMMX HAYYHBIX NPUHIOUIAX IPOMBIIUICHHOTO ITOMYYEHHUS Ba)KHEHIINX BEIIECTB.
32 UenoBeK B MHpE BEIIECTB W MATEPUANIOB: BAXKHEWIIME CTPOMTENBHBIE MaTephalbl, KOHCTPYKIHOHHBIE
' MaTepHaibl, KpacKd, CTEKJIO, KepaMHKa, MaTepHalbl Ul DIIEKTPOHUKH, HAHOMATEPHAJbI, OpraHUIecKHe
1 MUHEpAJIbHBIE YIOOpEHHSI
33 XuMHS U 3T0pOBbE UENIOBEKA: MIPABUIIA HCIIOIH30BaHISI JIEKAPCTBEHHBIX IIPETIapaToB, IMpaBmiIa 0€30ImacHOro

HCIIOJIB30BAHUA IIPEIIApaTOB OLITOBOM XMMMH B MOBCEIHEBHOM KU3HU
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obmrectBo «M3marenbeTBo «IIpocBemeHme
* Xumus, 11 knace/ I'adbpuensa O.C., OOMECTBO ¢ OrpaHUYCHHON 0TBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBernieHme
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE SKCTIEPUMEHTHI: XuMust. Kommekms
Poccuiickoro o01ieo0pa3oBaTebHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit
http://www alhimik.ru Beepoccuiickast onuMIiaga MKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckasi XUMUs: SIEKTPOHHBII YUEOHHK ISl CPEAHEH [IKOJBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBIH yUeOHHK
http://www hemi.nsu.ru OTKpbITBIH KOIUTEIK: XUMUS
http://www.chemistry.ru J{ucTaHIIMOHHAsI OMIMMIIHA/IA TI0 XMMHHU: TEIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbIN IPOCKT
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