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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XxuMHM Ha ypOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOi 00pa30BaTeNIbHOW MpPOTrpaMMbl CpPEeIHEro
obmero ob6pazoBanus (POIl COO), npencraBneHHbIX B DenepagbHOM TOCyIapCTBEHHOM
obpasoBaresnbHOM cranaapre COO, ¢ yuérom KoHuenuuu mpenospaBaHusi yueOHOro mpeamera
«XuMus» B 00pa3zoBaTelbHbIX opraHuzanusx Poccuiickoit @enepaiuu, peaau3yrOmUX
OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox no 2025 roma» (Pacmopsokenue
IMpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0OyueHHsI, BOCIIUTAHHS U PAa3BUTUSL O0YYAIOMIUXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIENITYyaJIbHBIC TOJIOKECHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, coJepKaHMs, pe3yJlbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJy4aeMO€  BBIIYCKHUKAaMH  0011e0o0pa3oBaTeIbHON
OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepILIAIONIMM 3TallOM peaju3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEeH, NPUCYIIUX LEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHMs. OTH LEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB INPHPOJIbL, (hOPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyIbTYpbI
YelloBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
NpUPOJHOH cpene. PeanusyeTcs xuMudeckoe oOpa3oBaHue 00YYaIOLIMXCS Ha YPOBHE CPEIHETro
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U TOCTPOCHUE
KOTOpPOTO ONpeJieleHbl B MporpamMme IO XUMUU C Y4ETOM CHEeUU(PUKU HayKd XHMHH, €€
3HAa4YeHHUs B MIO3HAHUM MPHUPOJIBI U B MaTEPHUATIBHOM JKU3HU OOIIECTBA, a TAKKE ¢ YUETOM 00X
Leae ¥ NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO OOILEro
obpazoBanus B Poccuiickoii @eneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIpaeT 0coOyi0 pojib B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCHUT CBOHl BKJaja B
(bopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOT'O MBIIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MpeICTaBIECHU
00 OKpYXaIoIlleM MUpPE KaK O €JIMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3aMMOAEHCTBYSI C€ JPYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacCThbI0 MHMPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HHM Ka)kJoro wieHa oOmiectBa. CoBpeMEeHHAs XUMHS KaK Hayka CO3HMJATeNIbHAs, KaK HayKa
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pellleHue I100aJbHbIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YeJ0BEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, NUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 37J0POBbS.

B coorBeTcTBUM C OOUIMMHM LENSIMH M HPUHLMIAMU CpPEAHEro OO0IIero oOpa3oBaHUA
coaeprkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb U3YUYCHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYy4YalOUIMXCs, HEOOXOAUMYIO UM JIJIS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B KH3Hb COLUYMA,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  1peAMeTa «XuUMUs» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHus» U «OO011ast 1 HeopraHUyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KaHUsI KOTOPBIX



SBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN M0 HEOPTaHUYECKOH XUMHH (C BKIIOUEHHEM
3HAHUWA U3 OOIIEH XMMHM) U OpraHu4YecKor XuMuu. PopMUpPOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IIpU M3Y4YEHHUU IpeaMeTa O0eCHeunBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa conepxkanus KypcoB — «Oprannueckas xumusi» 1 «OO0mas 1 Heoprauudeckas
XUMHUs» cHOpMUpPOBaHA B IIPOrpaMMe 10 XUMHM Ha OCHOBE CUCTEMHOIO MOJAXOJA K U3YYEHUIO
yuyeOHOro Matepuasia M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHMU Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOH XHWMHU BEIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOH TEOPUH CTPOEHUS OpPraHMYECKUX COEJUHEHUH, a
TaK)KE€ Ha YPOBHE CTEPECOXUMHUYECKUX U AJIEKTPOHHBIX MPEICTABICHUH O CTPOCHMM BEILIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU IOJIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero 0O0pa30BaHUs MEpBOHAYAILHBIC
MIPEICTABICHUS O XMMHUUYECKON CBSI3H, KIaCCU(UKALMOHHBIX MIPU3HAKAX BEILIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKLIUH.

[lon HOBBIM yrjioMm 3peHus B NpeaMeTe «XUMHUs» 0a30BOro ypOBHS paccMaTpUBaeTCs
U3YyYEHHBII Ha YpPOBHE OCHOBHOrO oOOIIEro o00pa3oBaHMsA TEOPETHUECKMH Marepuan |
(aKkTOJIOrMUECKUE CBEJCHHs O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O61mast 1 HeopraHudeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKUX U METO/0JOTHYECKUX IO3ULIMMA,
rIIy0Ke TMOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMH STOro 3aKOHAa — OT 0000Iaromei o
O0OBACHSIONIEH ¥ IPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKIHIX, UX CYHTHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
pononHsierca B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  colepKaHUs, HMMEKLUUMU
KYJIbTYpOJIOTHUECKUI M TNPHUKIATHONH XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBSI3U XUMHHM C JpPYTUMH HayKaMH, pacKpblBalOT €€ pojib B II03HABAaTEIbHON U
IIPAKTUYECKON NEATENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBAXXEHMs K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH(POPMALMIO U NPUMEHATH €€ JUIsl IOMOJHEHUs 3HAHUM, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEI0BaTENbCKUX 3aJad. B 1enomM conepkanue
y4eOHOro npeamera « XMMHUsA» JaHHOTO YPOBHS M3Y4YEHUs OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIS1 MOHMMAaHUSA (QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €JUHCTBO HEOPTAHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTaBOM U CTPOEHHUEM, T03HABAEMOCTb IPUPOJHBIX SABJICHUN MyTEM 3KCIIEPUMEHTA
U pelleHus] NPOTHBOPEYHA MEXKAY HOBBIMH (paKTaMH M TEOPETUYECKHMMHU IPEANOCHUIKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOoOsIeM, a Takke NpodiieM cOepexeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHNUs HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mnane pemieHust 3amad  BOCHUTAHUS, PA3BUTUS W COLMAIM3AIMU  O0YYaroIIUXCs
[IPUHATBIE TPOrPAMMOM IO XMMMHU TOAXOIbl K OIPEIEICHUI0 COAEPKAaHUS M IHOCTPOCHMS
IpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4eOHBIX NEHCTBUH, MMEIOLIUX
0a30Boe 3HaUEHUE [T PA3IMYHBIX BUJOB JIEATEILHOCTHU: PEIICHUs MPoOJeM, MONCKa, aHaIn3a 1
00paboTkn wH(pOpPMAIMK, HEOOXOMMMBIX [IJII TPHOOPETEHUS OMbITa MPAKTUYECKOW U
HCCIIEI0BATENIbCKON AESITENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XUMMHU.



B mpakTtuke npenojiaBaHus XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
Ha ypOBHE CpeaHero oOmero o0pa3oBaHWs, TMPH OMNpPEICICHHH COAEP)KAaTeIbHON
XapaKTepUCTUKU LeJiel M3y4deHHsl IpeJMeTa HamlpaBiIeHHEM IEePBOCTEIIEHHON 3HAaYMMOCTU
TPaIULIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XHMHYECKOW HAyKHM Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOW JEATEIbHOCTH YelOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOM KyiabTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIpEICIICHUIO TEJIeH N3YUeHHUs MIPeIMeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3YYCHHS TpeaMeTa «XHUMHS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASIOTCSA:

e (GOpMHpPOBAHME CHCTEMbl XUMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpaA, B OCHOBE KOTOPOIl JieXkaT KIFOUYEBBIC MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHUMAHWE CYINTHOCTH JOCTYIHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHUE IPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnuid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKUX SBJICHUHN, HMCIOIIUX MECTO B IMPUPOJIC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHA U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONIOACHHWEM U
OOBSCHEHHEM XHMHYECKOTO OHKCIEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe30MacHOro
oOpalieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepikatenbHas XapaKTepUCTHKA TeNield U 3a/1a4 U3y4eHUs TpeaMeTa B
MporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeME CpeaHero oodmero ooOpaszoBanusi. CeromHs B MPENoOJaBaHUHW XUMHUU B OOJbIIel
CTETIeHH OTHAETCS TPEANOYTEHHE NPAKTUYECKOH KOMITOHEHTE COJEp)KaHHs OOy4YCHHS,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeNbHONW  OpraHU3alllu,
BIIQJICIOIIETO0 HE HAOOpOM 3HAHMIA, a (PYHKIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMECHHSIMH aKTHBHOTO ITOJTYYCHHS 3HAHUM M MPUMEHCHHS MX B PCATBHOM JKU3HH JUIS PEIICHHS
MPAKTUIECKHUX 3a]1a4.

B cBs3M ¢ 3THM Tpu HM3YYCHHH TIpeaMeTa «XHMHS» JIOMUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE LENH U 33]1a4H, KaK:

aganTanus OOydJalIIUXCcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIONIETOCS  MHpA,
(GOopMHpOBaHWE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHSIX, CBI3aHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopmupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
MMEIOIUX YHUBEpPCATbHOE 3HAUCHHE IS PA3IUYHBIX BUJIOB JIEATEIHLHOCTHU: PEHICHUS MPOOIeM,
MOUCKa, aHaluu3a W o00paboTku WHGOpPMAIMK, HEOOXOIUMBIX ISl TMPUOOPETEHUS OTbITa
NESTENbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXke Ui OLIEHKH C
MO3UIUI IKOJIOTHUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHOU U HAyYHO-TIONYISpHON HHPOPMALIUU XUMHYECKOTO
COJICPKAHMS;



(bopMHUpOBaHKE U PA3BUTHE y 00YUAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HAOIOATEeIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPY TUIAHUPOBAHUH U TIPOBEJCHUN XMMUYECKOTO YKCIIEPUMEHTA,

BOCIIUTaHHE Y OOyYaommxcs YOeKIEHHOCTH B T'yMaHUCTUYECKOH HANpaBICHHOCTH
XUMHHM, €€ BaXHOW pOJIM B  pelIeHUH TJ00albHBIX  MPOOJEM  palOHAIbHOIO
MPUPOIOTIONB30BAHUS, MOMOTHEHUSI SHEPTETHYECKUX PECYpCOB M COXPAaHEHUS MPHPOTHOTO
paBHOBECHUS, OCO3HaHHMS HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHPOJIE U CBOEMY
300POBBIO, 4 TAKKE HpI/IO6p€TCHI/I$I OIlbITa HMCITOJIB30BAHUS IMOJTYYCHHBIX 3HaHUHU AJI1 TPUHATHA
IPaMOTHBIX PEIICHUH B CUTYallUsIX, CBA3aHHBIX C XMMUYECKUMH SIBICHHUSMU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHus Y4EOHBIH mpeaMeT «XHUMUs»,
M3y4JaeMblil Ha 6a30BOM YpPOBHE, SIBISETCS 00s13aTEILHBIM YICOHBIM ITPEIMETOM.

OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpasoBaHusi, coctaBisier 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 9ac B Hezelio).

COJAEPKXAHUE OBYYEHMUSA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4YeCKOi XUMHH

IIpenMer opraHvyeckoil XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B INOJIIYYCHHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHbIe TOJOXEeHHA. CTPyKTypHbIE (OPMYJIBl OPTaHWYECKHX BEIIECTB. | OMOJOTHSA,
n3oMepusi. XUMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUAX — OJIMHAPHBIE Y KPATHBIC CBA3H.

[lpencraBnenne o0  KiIaccUpUKAMKM  OpraHuYeckux  BemlecTB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUl (cucreMaTtudeckas) M TpUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABUTENCH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3YYEHHUsl BEUIECTB M UX NPEBpAIICHUN: O3HAKOMIICHUE C
o0pa3liaMyu OpraHMYECKUX BEIIECTB U MaTepHajlaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BELIeCTB, HAOIIOACHHWE U OMNHMCAHUE JEMOHCTPALIMOHHBIX ONBITOB IO
MIPEBpAIEHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHUM (IUIaBJICHNUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

ANKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKHMN pAx. MeTaH M 3TaH — MNpocTellIne
MIPEICTAaBUTENN AJIKAHOB: (U3NYECKHE U XMMHMUYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOPEHHUs1), HaX0XKJICHUE B IIPUPO/IE, TIOTy4YE€HUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAl. DTWIEH U NPONWIEH — NPOCTEHIINE
MPEICTaBUTENHN AJKEHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U TIOJIMMEPHU3ali1), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyranuen-1,3: cTpoeHHe, BaKHEHMIINE XUMUYECKHE
CBOMCTBA (peakuus noaumepusanuu). [losryueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUs, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEUIIHIA TPEICTAaBUTEIb AIKHHOB: COCTaB, CTPOCHKE, (PU3NIECKHE M XUMUUECKHE CBOHCTBA
(peakuuu ruipupoOBaHNUs, FaJIOT€HUPOBAHUS, THAPATALIUN, TOPEHMS), TIOJy4YEHHE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MUECKHEe W XHMHYECKHE CBOMCTBA (peakLuu
raJIOTCHUPOBAHUS U HUTPOBAHUSA), MOJIydYeHHE WU HpPUMEHEHHe. lonyon: cocmas, cmpoeHue,



Qusuueckue u Xumuieckue C0UCmMea (peaKyuu 2ai02eHUPOSaHUs U HUMpPOBAanus), NoayieHue u
npumeHnenue. TOKCHYHOCTb apeHOB. l'eHeTHMueckass CBA3b MEXAYy YIJIEBOJOPOAAMH,
MPUHAAICKALIMMHU K PA3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIil ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mpoucxoxnenue. CnocoObl mnepepalOTKM HEPTH: MEPEroHka, KpPEeKUHT
(Tepmuueckuil, kaTanuTHueckuil), mupoius. IlponykTsl nepepaboTku He(PTH, UX NIPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOyKThI €ro nepepadoTKH.

DKCrepUMEHTaIbHbIE METO/Ibl U3Y4YE€HHs BELIECTB W MX MPEBpAIllEHUN: O3HAKOMIIEHHUE C
o0pa3laMu IIacTMacc, KaydyKoB M pe3uHsl, koiekuuu «Hed1b» n «Yromnb», MoaeanpoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HOIPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKOW pabOThI:
MOJTy4EeHHE 3TUJIEHA U U3YYEHHUE €r0 CBOWCTB.

PacuérHble 3a1aymn.

Bbruncienusi mo ypaBHEHHIO XUMHYECKOW peaknuu (Macchl, 00bEMa, KOJIMYecTBa
HCXO/IHOTO BEIIEeCTBA WJIM MPOJAYKTa PEaKUUH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoaconep:xamme oprannyeckue coeiMHeHUS

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHHE, (U3NYECKHE U
XMMUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMH METajllaMH, TaJoreHOBOIOPOAAMH, TOPEHHE),
npuMeHeHue. BogopoiHble cBSA3U MEXIy MOJIEKyJaMu CIUpTOB. JlelicTBHe MeTaHoJIa U 3TaHoJIa
Ha OPraHMU3M 4YEJIOBEKa.

MHOroaToMHBIE CHHPTHL. OTHJICHIJIMKONb W TIUIEPUH: CTpOeHHE, (U3NYECKHE U
XMMHYECKHE CBOICTBa (B3auMOJeiiCTBUE CO IIETOYHBIMHU METaJlJlaMH, Ka4eCTBEHHAsl peakiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpumeHenue raunepuHa u
STHJICHTJIUKOJIS.

@deHo: CTpOCHHE MOJEKYNIbl, (U3MUECKHe M XUMHUECKHE CBOHCTBA. TOKCHYHOCTb
¢denona. [Ipumenenue geHomna.

Anpnerunpl M kemouwvl. DOpManbAETHI, aleTalbACTHI CTpOeHUe, (u3NIecKue u
XMMHUYECKHE CBOMCTBAa (peakLUU OKHCIEHHS M BOCCTAHOBJICHMS, Kay€CTBEHHBIC DEaKLUH),
MIOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOThL. MypaBbHHAs M YKCYCHas KUCIIOTHI:
CTpO€HUEe, PU3NUECKUEe 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME [Tl Kilacca KUCIIOT, peakLus
sTepuduUKaIMi), MojlydeHue u npuMmeHeHue. CTeapuHOBasi U OJEUHOBAsT KHUCJIOTHI Kak
MIPEJCTABUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOMoLIEe NCUCTBHE.

CrnoxHble dQHUPHI KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(DUPOB.
XKupsl. I'maponus xupos. [lpumenenne xupoB. buonorndeckas posb KUPOB.

VYTraeBobl: cocTaB, KIacCU(pHUKAIHS YIIeBOAOB (MOHO-, TU- U nojucaxapuisl). [moko3a —
MPOCTEHIINM MOHOCaxapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumozelcTBue ¢ ruapokcuaoM Meau(ll), okucieHume amMMHayHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHWE, OpOKEHHE TIIFOKO3BI), HAXOXKICHHE B MPHPOJE,
IIpUMEeHeHHe, Ononorndeckas posib. @orocunre3. pyKkTo3a Kak U30MEP IIIFOKO3BI.

Kpaxmain u nemnronosa kak npupoassle noaumepsl. CTpoeHne Kpaxmajia U LEJUIIOJIO3BI.
dusnyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (FHIpoJn3, KaueCTBEHHAsI peaKLus C HOJOM).

OKclepUMEHTAIbHBIE METO/Abl M3Y4YEHHUs BEIIECTB M MX IMPEBPALCHUNA: IPOBEICHHUE,
HAOMIOZICHWe W ONHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peaklyyu OJIHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHosa okcuzaoMm wmeau(ll)), MHOroaromHbix




CupTOB (B3auMojeiicTBUe TimiepuHa ¢ ruapokcuaoM Mmeau(ll)), ampmerumoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepedpa(l) m ruapoxcumom wmemu(ll), B3ammomeiicTBre
Kpaxmalla C HOJIOM), IPOBEJIECHHUE MPAKTHUUYECKON palOoThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHIL.

Pacuérnble 3a1aun.

Bbrunicnenuss 1o ypaBHEHHUIO XHMHUYECKOM peakiuu (Maccel, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIeCTBa WJIM TPOAYKTAa pEaKIMh 1O HM3BECTHBIM Macce, 00BhEMY, KOJTUYECTBY
OJTHOTO M3 MCXO/IHBIX BEIICCTB WU TPOJTYKTOB PEAKIIHH).

A3zoTCcoaepKalie OpraHn4eckue CoeAMHEHUS.

AMUHOKHUCIOTBI Kak aMmQOoTepHbIE OpraHudecKue coeauHeHus. Dusznyeckue u
XMMHUYECKHE CBOICTBAa aMHUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuab.

benku kak mpuUpOAHBIE BBICOKOMOJICKYISPHBIC coenuHeHus. [lepBuUYHAs, BTOpUYHAS H
TpeTU4YHasi CTPYKTypa OeskoB. XHMHUECKHE CBOMCTBa O€NKOB: THUIPONM3, IEHATypalus,
KaueCTBEHHBIC PEAKIIUU HA OCIIKH.

DKCTIepUMEHTAIBHBIC METOJIBI U3YUEHHUsSI BEIICCTB M WX NPEBpAIICHHIA: HAOIOJICHUE U
OMHCaHUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHaTypalus OETKOB MpU HArpeBaHUH, LIBETHHIC
peakuuu 6enKoB.

Bbicokomosieky isipHbIe COeTUHEHHS

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENCHb IMOJIMMEpH3AINK, CpPEaHss MOJeKyIsipHas wmacca. OCHOBHEIC
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCAIHS.

DKCTepUMEHTAIbHBIE METOJbI M3YYEeHUS BEUIECTB M MX MPEBPAICHUN: O3HAKOMIICHUE C
o0pa3iaMu IPUPOTHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanmu3zanus MeXmpeIMETHBIX CBS3€H MpHU M3yueHUU opraHuveckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSATHH, TaK W
MIOHSTHM, SBJISIOIIUXCS CUCTEMHBIMU JJI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TOHATHS: SBJICHHE, HAYYHBIM (akT, THIOTE3a, 3aKOH,
Teopusl, aHajiu3, CHUHTE3, KiIaccupuKauus, TMEePUOJUYHOCTh, HAOIIOJeHUEe, HU3MEpEeHHeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

dwusuka: MaTepusi, SHEPTUS, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUISCKUI YPOBEHb,
BEIIECTBO, TeI0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NUYECKUE BEIMYUHBI U €TUHUIIBI
WX U3MEPEHUSI.

buonorus: xnerka, opraHusm, Omocdepa, oOMEH BEHIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BeleCcTBa (OCIIKH, YTIICBOIbI, )KUPBI, (HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE NCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHOoNOTHS: UIIEBBIC TPOAYKTHI, OCHOBBI PAIlMOHATHLHOTO TIUTAHUS, MOIOIITUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE TIpernapaThl, MaTepraibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

TeopeTqucmle OCHOBbBI XMUMMH



Xumuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHas 000JIOUKa.
DHepreTHYECKHe YPOBHHU, MOJAYPOBHH. ATOMHBIC OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacnpeiesieHus AJIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DeKTpOoHHAs KOH(PUTYpaLusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucreMa XuUMHUYECKHX 3yemeHtoB [[. .
MengeneeBa. CBs3b NEepUOAMYECKOrOo 3akoHa U [lepmonnueckoil CHCTEMBbl XUMHUYECKHX
anemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 Tpynnam 1 nepuojaM. 3HaueHHe NMepUoANIECKOro 3aKOHA B Pa3BUTUHU HAyKH.

Crpoenue BelmiecTBa. XUMHUYECKass CBs3b. Buabl XuMHUeckoll CBA3M (KOBaJIEHTHAsI
HEMoJIIpHas W TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHusmbl oOpa3oBaHUsl KOBaJEHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTb.
DNeKTpooTpUliaTeTbHOCTh. CTeneHb okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE M KOJTOMAHBIE pacTBOpBl. MaccoBast 1071
BEILECTBA B pacTBOPE.

Knaccugpukauus HeopraHmdyeckux coeauHeHuid. HomeHkiaTypa HeopraHHYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IudHbIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHUECKHX peakUuid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUsI MACChI BEILECTB, 3aKOH COXPAaHEHUS W IIPEBPALICHUS
SHEPTUU NPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIIUE HA COCTOSHHE XMMHMUYECKOIO pPaBHOBECHS.
[Tpunnun Jle [latense.

Dnextponutuyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOpOB BEILECTB: KUCas, HEUTpaJlbHas, IEJI0YHAas.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIINH.

OKCHEpUMEHTAJIBHBIE METOJAbl M3Yy4YEHMs BEIIECTB UM MX IPEBPALLEHUI: NE€MOHCTpaLus
tabnui «llepuoguueckas cucrtema xumuyeckux snaeMeHtoB [[. U. MenneneeBa», uzyueHue
Mojenel KPUCTAIUIMYECKHX pelléToK, HaOMIoJeHHe M ONHMCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE MEPOKCHAA BOJOPOJA B MPHUCYTCTBUHM KaTalu3aTopa,
OIpEJIEJICHUE CPEellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAJIBLHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOHN peaKLum».

Pacuérnble 3a1aumn.

PacuéTsl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKIH, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
Pacy€THI ¢ UCIIOIB30BAHUEM IIOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuyeckass xumus

Hewmeramnel. [lonoxenne HemeramuioB B Ilepuonmdeckoil cucCTeME XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBONCTBA
HEMETAJIJIOB. AJIJIOTPOTHS HEMETAJUIOB (Ha IpUMeEpe KUCIopoaa, cepsl, hochopa u yriepona).



XUMUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHUM (OKCHIOB, KUCJIOPOJICOACPKAIUX KUCTIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHECHUM.

Meramnsl. 1lonoxxenne Meramios B [leprogndeckoi cucreMe XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. Obuiue
¢usnueckue cpoiicTBa MeTaywioB. CIIaBbl METaUIOB. DIEKTPOXUMUYECKUIN sl HAMPSHKCHUN
METAJIJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJIOB (HATPUH, KaJMiA, KajbIlUHd, MarHuu,
ATIOMUHHM, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCIUHEHU.

OO6mmwme crocoOsI MoMy4YeHus MeTauioB. [I[puMeHeHne MeTalIoB B OBITY U TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHUs BEUIECTB M MX MPEBPALICHUN: H3yYEHUE
KoJuleKuuu «MeTauibl M CIUIaBbD», O0OpPAa3l0B HEMETAIOB, PEIICHHE 3KCIIEPUMEHTATbHBIX
3aja4y, HaONIOIeHHWEe W ONHMCAaHWE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX  OMBITOB
(B3aumoieiicTBME THUAPOKCUAA ATIOMHUHMS C PACTBOPAMM KHUCJIOT M IIEJIOYel, KaueCTBEHHBIC
peaKIu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3aaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MTPOIYKTOB PEAKLIUU, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U )KU3Hb

Ponb xuMuu B o0ecriedeHHH 3KOJIOTHYECKON, SHEPreTUYECKON U MUILEBOI O€30MacHOCTH,
pa3BUTUM MeAUIUHBL. [loHSATHE O HaydyHBIX METOJax MO3HAHUS BELIECTB M XHUMHUYECKHUX
pEaKUHid.

[IpencraBiaenuss 00 O0OMMX HAyyHBIX MPUHLIUIAX [POMBIIIICHHOTO MOJYYEHHUs
BAKHEMIIMX BEILECTB.

UenoBek B MHUpE BEIIECTB M MATEPHANIOB: BAXKHEWIIHME CTPOUTENBHBIE MaTEpHUAIIBI,
KOHCTPYKLMOHHBIE MaTepHUaJibl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl i1 SJICKTPOHUKH,
HAaHOMATEPHUAJIbl, OPraHUIECKHE U MUHEPATbHBIC yI00pEHHUS.

XUMHST U 30pOBbE YEJIOBEKA: IMPABHJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX NPENapaToB,
MpaBmiia 0€30MaCHOTr0 UCTIOIB30BAHUS MPENnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarust MeXpeIMETHBIX CBSI3EH MpU U3YYCHUU OOIIEH U HEOPraHWYECKOW XMMHUH B
11 xmacce ocymiecTBISE€TCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHIA,
TaK Y MOHATHUH, SABISIIOIIMUXCA CUCTEMHBIMH IS OTIEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBeHHO-HAYYHBIE MOHSATHSA: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpus,
aHaJgu3, CHUHTE3,  KJIacCUpUKalus, TMEePUOJAUYHOCTh,  HAOIIOJIEHHE,  DIKCIIEPUMEHT,
MOJIEJINPOBAHUE, UBMEPEHUE, SIBJICHUE.

®dusuka: Marepus, dHEpPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOII,
PaaNOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BETMUMHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHW3M, SKOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIICMEHTEHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpanbl, TOPHBIE TTOPOIBI, MTOJIE3HBIE NCKOMAEMBbIE, TOTUIUBO, PECYPCHI.



TexHomorus: XUMHUYCCKas MMPOMBINIIICHHOCTD, MCTAJUTyprusd, IMPpOU3BOACTBO
CTPOUTCIIbHBIX MaTcpuraioB, CEIBCKOXO3HCTBEHHOC MpoOn3BOACTBO, numicBas
IIPOMBIINIJIEHHOCTD, (bapMaHeBTI/ILIeCKaH IMPOMBINIJIEHHOCTh, IPOU3BOJACTBO KOCMETHUYCCKUX
npenapaTtoB, MPOU3BOACTBO KOHCTPYKHHWOHHBIX MATCPHAJIOB, 3JICKTPOHHAA IMPOMBINUICHHOCTD,
HaHOTCXHOJIOTHUH.

IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiuMBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOEHHUS OOy4aroIIUMUCS
IIpOrpaMM CpeiHero oduiero oopa3oBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hay4no-MeToandeckoil OCHOBOW sl pa3paOOTKH IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
IIPOrpamMM CpeHEro oo1ero 00pa3oBaHus SIBISETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pEe3yNbTaTOB OCBOGHHUSI MpeaMeTa «XHUMHS» Ha YPOBHE CpeaHero oomiero obpa3oBaHus
BbIJIEJIEHBI CIIE1YIOIINE COCTABIISAIOIINE!

OCO3HaHWE OOYYAIOIIUMHUCS POCCUUCKONW TPaKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJM4ue MOTHBALUU K 00Y4EHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U MCTOPUYECKUX TPATUIMIA 0a30BOM HAYKH XHUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NIE€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMHM, TPUCYIIUMHU LIEJIOCTHOM CHCTEME XHUMHYECKOIO
o0Opa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pE3YyNbTATHl OCBOEHUS NpeaMeTa «XHUMHS» JOCTUTAOTCS B E€AUHCTBE
yu4eOHOW W BOCHUTATENBHOW JEATEIbHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKUMHU,
COLIMOKYJIBTYPHBIMM, JIyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMM M HJAEAIaMU  POCCUICKOTO
IpaKAaHCKOro O0IIecTBa, MNPUHATBIMU B OOIIECTBE HOPMamMM M TpaBUJIaMU IOBEACHMS,
CIOCOOCTBYIOUIMMH IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS IMpeIMeTa «XUMHs» OTpa)xarT cPOpPMHUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTHMUYECKON MAESITeNbHOCTH OO0YyYarolMXcsi M0 peaau3alnuu
NPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

0CO3HaHMs O0YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY M IIPaBOIOPSIIKY;

MPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEIHHOCTH MPH CO3JAHUH YI€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX HKCIIEPHUMEHTOB;

CIIOCOOHOCTU MTOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, TIOTUKY U apTyYMEHTBI IPYTHX
IIpYU aHAJIN3€ PA3JINYHBIX BUJIOB YUEOHOH AESITENBbHOCTH;



2) IaTPHMOTHYECKOI0 BOCTIMTAHMSA !

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEYECTBEHHOMU
XUMHH;

YBOKEHHS K HPOIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTH)KEHUS HAyKH €CTh PEe3yJbTaT JJINTENbHBIX HAOIIOJCHMIH,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPYy/ia YYEHBIX U MMPAKTUKOB;

MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAIU3E
nH(pOpPMaIIUU O NMEPEIOBbIX JOCTUKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUUECKOTO ITOBEICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMM, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSMH, U
IIPUHMMATh OCO3HAHHBIE PELICHMs, OPUEHTHPYSICh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHWBaTh CBOE MOBEACHHE W TOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHMS LIEHHOCTEW 370poBOrO U 0e30macHOro oOpasza >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

coOIO/IeHHsT TpaBWJI O€30MacHOr0 OOpalleHHsl C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJOBOU JEATEIBHOCTH;

MOHMMAHMS LIEHHOCTH IMpaBWJl HWHAUBUAYAJIbHOIO M KOJJIEKTUBHOIO O€3011aCHOTrO
MOBE/ICHUS B CUTYaLIUsAX, YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHMS TOCHEJCTBUM W HENPUATHS BPEIHBIX NPUBBIYECK (YMOTPEOJIECHUS aTKOTros,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnMTaHus:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENILCKON  JIEATENBbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH MPAKTUYECKHX 3a/ad COLMaIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY H3Y4YEeHHIO Npodeccuil pa3iuyHOro pojaa, B TOM 4YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUY;

YBa)XEHUS K TPYAY, JIOASIM TpyJa U pe3ysbTaTaM TPYA0BOMl 1eATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY WHIWBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oyayiei npodeccun U peanu3alyuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPEOHOCTEN 001IECTBA;

6) IK0JI0rHYEeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11€JIECO00PAa3HOT0 OTHOIIECHHS K MPUPOJIE, KAK UCTOYHUKY CYLIECTBOBAHUS
’KM3HHU Ha 3eMiie;

MOHUMAaHHMs TJ100AJTBHOTO XapakTepa SKOJIOTHYECKUX MPoOeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HMCIIONIb30BAHUS JOCTUKEHUM XUMUHU JJIs1 PELICHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIONIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEHUCTBUI, MPUHOCALIUX BPEJ OKpYKAIOLIEH NPUPOIHOU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusiTHbIE HKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIPUHUMAEMbIX
JEUCTBUN U NIPENOTBPALLATD UX;



HAJIMYMS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTUYECKOH KYJIbTYphI, OIBITA
JEeSITETFHOCTH ~ OKOJIOTUYECKOH  HANpaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBAThCS HMMH B
[103HABATEIbHOM, KOMMYHUKAaTUBHOMN U COLIMATIbHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOpOOuH;

7) HeHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTUKH;

MOHUMaHHs cHenu)UKH XUMUM KaK HayKH, OCO3HaHHA €€ poir B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpYKaIoLIeM
MHUpE KaK O €IMHCTBE MPHUPOJBI M YeJOBEKa, B MO3HAHHM NPUPOAHBIX 3aKOHOMEpPHOCTEH WU
peleHny MpodIeM COXPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHHM JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHHCTUYECKON HAINpaBICHHOCTH W BaXHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYpBl, PEIIEHUH II100aIbHBIX POOJIEM YCTOMUMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIL,
JHEPreTUYECKOW, TMHUIICBOM M HKOJIOTUYECKOW OE30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTIeUYeHNN YCIIOBHIA YCIEITHOTO TPY/Ia M YKOJOTHUECKH KOM(POPTHOH KHU3HH KaKIOTO YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHMS CYIIHOCTH METOJOB IO3HAHUS,
WCTIOJIB3yEeMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIB30BATh MOJTydaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SIBICHUM OKpYXKAlOIIero Mupa M MPOUCXOJAIIMX B HEM H3MEHEHHH,
yYMEHUS JieTIaTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX ()aKTOB U MMEIOIINXCS JaHHBIX
C LIEJIbIO MOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIFHO UCIOIb30BAaTh XMMUYECKHE 3HAHUS ISl PEeIIeHUs pobiieM
B PeaJIbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKOM e TebHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30oBaHUIO U CaMOOOpPA30BaHMIO, K
AaKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHMH TI0 XHMHUH B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iuyHbIX cdepax mpodeccHoHaTbHON
NEeSTEIbHOCTH.

METANIPEJJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysibTaThl OCBOEHHS ydeOHOro mnpenMera «XUMHs» Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble N7 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXKIUCHUIUTMHAPHBIC
(MexXnpeaMeTHbIE) OOLIEHAYYHbIE OHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnenu(UKy METO/10B MO3HAHMUS, UCTIONIBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBJICHHE, MPOLECC, CUCTEMA, HAYYHbIM (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, CCIIeZIOBaHUE, HAOI0IEHUE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHe);

yHUBEpCallbHblE ~ y4yeOHble  JeHCTBHS  (MO3HABaTeNbHbIE,  KOMMYHHMKATHBHBIE,
perynaTuBHble), oOecrneuuBaroue QOpMHUPOBAaHUE (PYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOW KOMIIETEHIIMH 00 yJaroIuxcs;

CIOCOOHOCTh  OOYyYarOUIMXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCLUILUIMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHUS M YHUBEpCallbHble YydeOHbIe ICHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHOM MPAKTHUKE.



MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMU JIEUCTBUIMHU.

OBi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH IO3HABATEJIbHBIMU JAEHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe IeiiCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M  aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OMpENENATh LENu JEATEeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUHU HMX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI I€ATEILHOCTHU C MIOCTaBICHHBIMH LIETSMU;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATH
XapakTepHble TMPU3HAKM TIOHATHUH M yCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE TOHATHUS JJI1 OObSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KJIacCU(DUKAIIMH BEIIECTB M XUMHUYECKIX PEaKIIHii;

yCTaHaBIMBATh IPUYMHHO-CIICJICTBEHHBIE CBA3U MEXAY U3Yy4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyKAeHHUs (MHIYKTUBHBIC, JAEAYKTUBHBIC, IO AaHAJOTHUH),
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYITHPOBATH
BBIBOJIBI U 3aKJTIOUEHNS,

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCIIONb3YeMble B XUMUU CUMBOJUYECKHE (3HAKOBBIC)
MOJIeH, MPE0oOPa30BBIBATH MOJICTLHBIC IPEICTABICHHUS — XUMUYECKUN 3HAK (CUMBOI) SJIEMEHTA,
XUMuYeckass (Qopmyna, ypaBHEHHE XUMHUYECKOW pEAKIMW — TP PEIICHUH Yy4eOHBIX
MO3HABATENbHBIX W MPAKTUUYECKUX 3a]ad, IPUMEHSATh HA3BaHHBIE MOJEJbHBIE MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3yYae€MbIX BEIIECTB U XUMUUYECKHUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUA:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOI'O MTO3HAHUS BEUIECTB U XUMUYECKUX PEaAKIIUI;

dbopmMynHpoBaTh IENM W 3aJa4d  HCCIEIOBAHUSA, HCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1Tt QOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

BJIaJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHWPOBAHMS U IPOBEJCHUS YYEHHUYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIIOATh 32 XOJIOM IPOIecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (GopMyaupoBaTh OOOOMIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MpoOJIeTaHHON
pabore;

MpUOOpPETaTh ONBIT YYEHUUYECKOM MCCIIEeI0BAaTENbCKOM M IMPOEKTHON JesTENbHOCTH,
MPOSABIIATH CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEeIleHUs
MPaKTUYECKUX 33/1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS.

3) pa6ora ¢ nngopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHHMKAX HHGOpManuu (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHUYECKOTO COJCpXkaHWs, CIpPaBOYHbIE TocoOus, pecypchl HHTepHeTa),
aHAJM3UPOBATh HMH(POPMAIMIO PA3JIMYHBIX BUIOB U (HOPM TMPEACTaBICHUS, KPUTHUECKH
OLICHHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TNPUMEHATh PA3UYHBIE METOABI NPHU TOUCKE M OTOOpe
nH(popManuy, HeOOXOAMMOMN 1JIs BBIMOJIHEHHS Y4eOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MPUOOPETATh OMBIT HUCIOJB30BaHUS WH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUN U
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOMPATh ONTHMAIBHYIO (hOpMY mpeacTaBieHuss HHGOPMAIH (CXEMBI,
rpaduku, TuarpaMMebl, TAaOIUIBI, PUCYHKH U IPYTHE);



UCIOJb30BAaTh HAYYHBIM S3bIK B KAyecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaNMel: MPHUMEHSATh MeEXKIpenIMeTHble ((U3NYecKrne W MaTeMaTHYeCKWe) 3HAKU H
CHUMBOJIBI, (hOpMYJIbI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

UCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HATJISTHOCTH.

OBiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI B XOJ€ JMANOra W/WIN JTUCKYCCHH,
BBICKa3bIBaTh WJA€H, (OPMYIHUPOBATH CBOM MPENJIOKEHHUS OTHOCHUTENBHO BBIOJHEHHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIATh C MpPE3EHTAlel Pe3yJbTaTOB IO3HABATEILHON JAEATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XMMHUYECKOTO
9KCTIIEPHMEHTA, TNPAKTUYECKOW pPabOTHl IO HCCIEAOBAaHHIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYIMpPOBAaTh BBIBOJBI MO pe3yjibTaTaM HpPOBEAEHHBIX
HCCIEeI0OBaHUI IMyTEM COIJIaCOBaHUS MO3ULUI B X0€ 00CYX/IeHUsI U OOMEHA MHEHUSIMH.

OgiajieHne YHUBEPCAJIbHBIMH PEeryJsTHBHBIMH J1eHCTBHSIMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD,
orpenenss €€ Nenu M 3a/a4d, KOHTPOJIMPOBATH M MO MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeAsiaraeMblii alrOpUTM JIEHCTBUI TPU BBHITOJHEHUH y4eOHBIX M MCCIIEIOBATENLCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUYETOM MOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTH Ha OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI O XHMHYECKOH COCTaBIAIONIIEH €CTeCTBEHHO-
Hay4yHOM KapTUHBI MHpa, POJM XMMHUHU B IO3HAHUM SIBICHUN NPUPOIBl, B (POPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOM Iis
pelieHusl MPaKTUYECKHX 3aJad W SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
30POBBIO U IIPUPOIHOM CpELE;

BJIaJICHUE CHCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHS (XMMUUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpPHAs Macca, MOJSIPHBIA 00BEM, YIJEpOIHBIA  CKEJeT,
(yHKIMOHAIbHAS TPYMNa, pajguKkail, U30MepHus, U30MEpbl, TOMOJOTMYECKUHA psid, TOMOJIOTH,
YIJIEBOIOPOABI, KMCIOPOA U a30TCOIEPIKALIME COCAUHEHHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUH U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemiectB A. M. DbyrmiepoBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHUHM; MHUPOBO33PCHUECKHE 3HAHHWSA, JICKAIIUE B OCHOBE INOHUMAaHMS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBICHUH, (PaKTOIOrMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHNHU U 0€30MaCHOM HCIOIb30BaHUH BaKHEUIIINX OPraHUUECKUX BELIECTB B OBITY
U IIPAKTUYECKOU NEATEIbHOCTH YEIIOBEKA,



c(hOpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKHU MOHSITHI, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE OHATHS IIPU OMCAHUH COCTaBa, CTPOCHHUS U
MIpeBpPAILECHUI OPraHNnYeCKUX COeTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMYIJl OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XUMHUYECKHX pEaKLMW, U3rOTABIMBATH MOJEINU MOJEKYJ OpraHMYeCKHX BEIECTB
JUTSL WIUTIOCTPALIMU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAMJIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB MO HX COCTaBy M CTPOEHUIO K OIpeAeNEéHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBomopoapl, KHUCIOpPOA M  A30TCOAEp’KAIME COEAMHEHHS, BBICOKOMOJIEKYJISPHbBIE
COCMHEHUs), JTaBaTh UM Ha3BaHUA 1O cucTematudeckoir HoMmeHkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HAa3BaHUS OTACIHHBIX OPraHUYECKUX BEIHIECTB (ITUJICH, MPOMMUJICH,
alleTWICH, STHJICHIJIHMKOb, TIHLIEPHUH, (eHOJ, (OopMalbAeTH, aleTaabIerH], MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCIOTa, CTEApUHOBAsl KUCIIOTa, TIIOKO03a, (pyKTO3a,
Kpaxmal, eJIJTI0J103a, TJIMLHH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNATh BUIbI XUMHUYECKOH CBS3M B OPraHUYECKUX
coeIMHEHUsIX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHSI TECOPUH CTPOCHUS OpPTraHUYECKHX
BemectB A. M. bytiepoBa miis 00bSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTpPOCHHE, (U3HUECKUe W
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTaBUTENICH Pa3IUYHbIX KIaCCOB OPraHUYECKHUX BEIECTB
(MeTaHn, 93TaH, OSTWIEH, MPOMWIEH, aleTWwieH, OyraaueH-1,3, MmetwnOyranueH-1,3, OeHzodn,
METaHOJI, 3TAHOJ, STUJICHIIIMKOIb, TJIMIEPUH, (EHON, aleTanbIeTn, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, L0032, aMHHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEKIYy HUMH ypPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
HCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(medTh, MpUPOAHBII Ta3, Yroyib), CHOCOOBl MX MEepepabOoTKH M MPAKTUYECKOe MPUMEHEHHE
MPOTYKTOB MEepepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(maccel, 00BEMa, KOJMYECTBA MCXOJHOIO BEUIECTBA WM NPOAYKTAa PEAKIUHU IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOITYKTOB PEAKLIUH);

c(hOpMUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHHM TPU U3YYCHUH BEIIECTB M XUMHUYECKUX SIBIICHHUM
(mabOmroeHre, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJISI IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBUjia MOJIB30BAHUS XUMUYECKOW MOCYA0N U
1a00paTOPHBIM 00OPYIOBAaHHEM, a TAKXKE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
HMHCTPYKUHUSMU IO BBIIOJHEHUIO JIa0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUI TIJIAHUPOBATH M BBIMOIHATh XUMHYECKUNH JKCIEPUMEHT
(npeBpalleHys OPraHUYECKUX BEIIECTB IPU HArpEBaHUU, MOJIyYEHUE ATHIIEHA U U3YyYEHHE €T0
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHUYeCKUX BEIECTB, JIeHaTypalus OeJIKOB IpHU
HarpeBaHUU, [[BETHBIC PEAKIMU OENKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHHKHU 0€30MacHOCTH
Ipu o0OpallleHuy ¢ BEIIeCTBaMU M J1a00paTOPHBIM O0OpYIOBAaHUEM, NPEJICTABIATh PE3YIbTATHI



XUMHYECKOTO DJKCIEepUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIIpPOBATh BEIBOJIBI HA OCHOBE ITUX PE3YJbTATOB;

c(OpMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
MOJTy4aeMyIO U3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBoi HHpopManuu, UHTEpHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHHMHM CcOOMIOJaTh IpaBHJIa 3KOJOTUYECKU IIeJIeCO00pa3HOro
MOBEACHUST B OBITY M TPYIOBOM [EATEIBHOCTH B LEISIX COXpPAHEHHs] CBOErO 3/I0pOBbS U
OKpY’KaloIlled MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBbIE OpPraHU3MBbI
onpeAeaEHHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMblich nokazatens [IJIK, moscHaTe Ha
puMepax crocoObl YMEHBIICHHs M MPEJOTBPAIICHHUS X BPEAHOTO BO3JIEHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsE 00y4aroUMXcs C OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JJ0POBBSI: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA;

Ui CHENbIX M CHa0OBHIANIMX OOYYaroIIMXCA: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3Hauenuid JI. bpaitns nist 3anmucu XuMudecKux GopMyi.

11 KUIACC

[Ipenmetnele pe3ynbTaThl OCBOGHHMA Kypca «OOImIas W HEOpraHW4yecKas XUMHS»
OTpaXkaroT:

c(OPMHPOBAHHOCTh TMPEACTABICHUNA: O XMMHUYECKOH COCTABIAIOUIEH €CTEeCTBEHHO-
HAayYHO! KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SBJICHUH TpPUPOABI, B (OPMHPOBAHUU
MBILUIEHUS] U KYJNbTYphbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOMW [yIs
peleHusl MPaKTUYeCKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310pOBBIO U IPUPOJIHOM cpere;

BIAJICHAE CHUCTEMOM XHUMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIOJATAIOIINE
TOHATHS (XMMUYECKUI DJIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIE OPOHUTAIIN aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTh, OJIIEKTPOOTPHULATEILHOCTh, CTEICHb
OKHCIICHMs, XHMMHYECKas CBsA3b (KOBaJ€HTHas, MOHHAs, METAJUIMYeCKas, BOJOPOJHAs),
KpUCTaJlJIMYECKass  peméTka, TUIbl XMMHYECKHUX  pEakUui, pacTBOp, AIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIIHMTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMMHMUYECKOH  pEaKUUH, XUMHUYECKOE pAaBHOBECHE); TEOPMM M 3aKOHbl  (Teopus
3JIEKTPOJUTUYECKON Jauccouuanuu, nepuoaunyeckui 3axkoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHs MACChl BELIECTB, 3aKOH COXPAHCHHS W NPEBPAILCHUS DHEPIUU INPH XUMHUYECKUX
peaxiusix), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKallie B OCHOBE IIOHMMAaHUs TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHUH,
(akTOJIOrMUECKUe CBEIEHUSI O CBOMCTBAX, COCTaBe, MOIyYEeHUH U O€30MacCHOM HCIOJIb30BAHUU
BaXHEUIIIMX HEOPTaHUYECKHUX BEILECTB B OBITY M MPAKTHUECKOM JAESITETLHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEepPHbIE MPU3HAKHU MOHSATHH, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIUE IOHATHS IPHU ONHCAHUU HEOPraHUYECKHX
BEILECTB U UX MPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BATh XMMHMUYECKYIO CHUMBOJIUKY IUISI COCTaBJICHUS
¢dopMy1 BelecTB M YpaBHEHMH XWMHUUYECKHUX PEAKIMH, CHCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBMallbHBIC Ha3BaHHs OTICJILHBIX HEOPraHWYECKUX BEINECTB (YrapHbId Tas,
YIJICKUCHBIA Ta3, aMMHaK, TalléHas M3BECTb, HErall€Has W3BECTb, MUTHEBAs COAA, NMUPUT U

Apyrue);



c(OPMHPOBAHHOCTh YMEHUH ONpeAeNsATh BAJICHTHOCTh U CTENIEHb OKHUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTABAa, BUJ XUMHUYECKOM CBsI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJUIMYecKasi, BOAOPOAHAsA) B COCIMHEHUAX, TUI KPHUCTAIIIMYECKOM pEeIETKH KOHKPETHOI'O
BEILIECTBA (ATOMHAs, MOJEKYJSApHAas, MOHHAs, METAIJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUM yCTaHABJIMBATH MPUHAJIEKHOCTh HEOPraHUYECKHX BEIECTB
10 UX COCTaBY K ONpeeEHHOMY KJIAcCy/TpyIIe COeUHEHUH (MPOCThIE BEIIECTBA — METAJUIbI U
HEMETaJJIbl, OKCU/Ibl, OCHOBaHUsI, KUCIOTHI, aM(POTEPHBIE THIPOKCHUIIBL, COJIH);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMBbICH Hepuoaudeckoro 3akona JI. W.
MenzaeneeBa M JE€MOHCTPUPOBAaTH €ro0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [lepuoauueckoii cucteMbl XMMHUYECKUX 3eMeHToB /1. W.
MenyieneeBa, HCIONB3Ysl MOHATUS «S-, P-, O-3JICKTPOHHBIE OPOUTANIN», «IHEPreTHYCCKUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB M HX
COEIMHEHUH MO nepuoAaM M rpynnam llepuoauyeckoit cucteMbl XUMHYECKHUX 3y1eMeHTOB . U.
Mennemneena;

c(OPMHUPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPA3JIUYHBIX KJIACCOB, NOATBEPKIATh CYLIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIAYy HEOPraHWYeCKMMH BEIECTBAMU C IIOMOIIBK YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(OPMHUPOBAHHOCT YMEHMs KIacCU(PUUUPOBATh XMMUYECKHE PEAKLUHU I10 Pa3IUYHbIM
NpU3HaKaM (YUCIIy M COCTaBy pearupyrouux BEIIeCTB, TEIUIoBoMY 3(h(deKTy peakiuu,
M3MEHEHHUIO CTENEHEN OKUCIECHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKlii, yIacTHIO KaTallu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATh YPABHEHMs PEAKLMN pa3IMUYHBIX TUIIOB, IIOJHBIC
U COKpAIIEHHbIC YPaBHEHHUS PEaKIMi MOHHOTO OOMEHA, YUMUTBIBAs YCIOBUS, MPH KOTOPHIX ITH
peaKkuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTE YMEHHUM IPOBOJIUTH pEAKUUM, HNOATBEPXKIAIOLINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEILECTB, pPACIO3HABATHh ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHM PACKPBIBATH CYHUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBIEHUS JIEKTPOHHOTO OanaHca STUX PEeaKIHii;

c(OPMHUPOBAHHOCT YMEHUN OOBACHATh 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEAKLIUU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMELIEHUS XHMHYECKOIO pPAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb XUMHUECKHE MPOILECCH, JIeXKallUe B
OCHOBE MPOMBIIIIEHHOTO TOJIYYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TaKke CPOPMHUPOBAHHOCTh
MpeicTaBIeHUl 00 OOIMX HAay4YHBIX HNPHUHIMIIAX M 3KOJOTMYECKUX MpoOjIeMax XUMHUYECKOIo
IIPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUS C KCIOJIB30BAaHHEM MOHSATHUS
«MaccoBas JI0Js BEILECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUM Tra3oB IpU XUMHUYECKHX
peakIMax, Macchl BellecTBa MM 00bEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wil 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKUUH BEUIECTB, TEIUIOBOTO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IPEBPALICHUS U COXPAHEHUsI DHEPTHU;



c(OpPMHPOBAHHOCTh YMEHUH COOIOATh MpaBUia MOJIb30BAHUS XMMUYECKOW MOCYION U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiia OOpaIEHUs C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKUHUSMU IO BBIIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(pa3nokeHue MepoKcHIa BOAOPOJAa B MPHUCYTCTBUM KaTalau3aTopa, OIpENIelIeHHE Cpeabl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIHLHOIO WHANKATOPA, BIUSHUE PA3IUYHBIX (AaKTOPOB
Ha CKOPOCTh XUMHUYECKOW pEaKLMH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHbIE pEakluu Ha
cynbdaT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUS, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3amady nmo temMaM «Metaiely u «Hemeramibl») B COOTBETCTBUM C MpaBUIAMH TEXHHKHU
0€30I1aCHOCTH MPH 0OpaIIEHUH C BEIECTBAMH H JIAOOPaTOPHBIM 000pYI0BaHUEM, MTPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHMH KPUTHUECKH AHAIU3UPOBATh XUMHUYECKYI0 HH(QOpPMAIUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCcTBa MAacCOBOM KOMMYyHHKauu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMM COOJIIO/IaTh MpaBWJIa HKOJOTMYECKH IeJIeCO00pa3HOro
MOBEJCHUST B OBITY M TPYIOBOM [EATEIBHOCTH B LENSIX COXpPAHEHHs] CBOETO 3/I0pOBbI U
OKpY>Karolllel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JECHCTBHS HA KUBbIE OPraHU3MBbI
omnpeeNéHHBIX BEIeCTB, MoHUMas cMblich nokasarens I1JIK, noscHsaTe Ha npumepax crnocoObl
YMEHBILIEHUS U NPEAOTBPAILIECHNS UX BPEJHOTO BO3/IEHCTBUS HA OPTraHN3M UYEJI0BEKA;

JUIsl 0Oy4arolUMXxcs € OIPaHUYEHHBIMM BO3MOXXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SBJICHHIA;

JUIs  cHenbIX M cHaboBHIAMIIMX OOyYaroIllMXcs: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYI0 cucteMy obo3Hauenuii JI. bpaiins st 3anvcn XuMuaeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ienoB 4 TeM (uudpoBbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI pecypes:
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckont Xumuu. Teopus
1.1 CTPOCHHMSI OPTraHUYECKUX COCTUHEHUN A. 3
M. Bytneposa
HWroro no pazneny 3
Paspnea 2. Yriesonopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yrieBoaOpOIbl: AJIKEHBI, 6 1
aJKaJVCHbI, AIKMHbI
2.3 ApomaTHdecKue yrieBoa0PO bl 2
54 [IpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3pnen 3. Kuciiopoacoaep:kanue opranHnyecKue coenHeHust
3.1 Cruptsl. eHoun 3
3.9 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upbl
3.3 YrneBoasl 3 2
Hroro no pazueny 13




Pa3znen 4. A3orcogepxamme opraHuyeckre coeIuHeHus

41 AMUHBI. AMUHOKHCIIOTHL. benku 3
Htoro mo pazneny 3
Pa3znen 5. BoicokoMosIeKyJIApHBbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB  TeM uu(poBbIe
Ne ni/mn P Konrpoabusie | IlpakTHyeckue (1uuhp )
NporpaMmsl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atomoB. [lepnoguyueckuii 3aKoH
1.1 u Ilepuonnyeckas cucteMa XUMHUYECKUX 3
snemenToB JI. 1. MenneneeBa
12 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro o pasueny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 Mertansl 6
2.2 Hewmeramms 1
2.3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX




BEILIECTB

Hroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuUMHUS ¥ )KU3HB 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoimnuecrBo yacos DJIeKTPOHHbIE
Ne Mara nugposble
Tema ypoka KonTpoabnbie | IlpakTuuyeckue
n/n Bcero H3y4YeHUs1 ~ 00pa3oBaTeJIbHbIC
padoThI padoTbI
pecypcbl
1 IIpenmeT opraHM4ecKoil XuMuH, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHs OpraHUYECKUX
2 coenunenuit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KIacCUPpUKAINN
3 opraHuueckux Bemects. Homenkiarypa 1
(cucTemaruyeckas) ¥ TpUBHAJIbHbIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHN PAJT
5 MertaH u 3TaH — IpoCTEeUIIne 1
MIPEACTABUTENH AJIKAHOB




AJKEHBI: COCTaB U CTPOCHUCE, CBOMCTBaA

OTUJIEH U MPOIMUIEH — MPOCTEHIINe

! IIPEICTaBUTENH AJKEHOB

3 [TpakTrdeckas pabora Ne 1. «IlomyyeHue
STHJICHA U U3y4YCHHE €r0 CBONCTBY
Anxanuensl. byranuen-1,3 u

9 meTtunoyraauen-1,3. [lonyyenue
CHUHTETUYECKOTO KayuyyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUM pAll. ALIETHIEH —
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB

11 Boluncienus 1o ypaBHEHHUIO XUMUUYECKOU
peakuuu

12 Apenbl: 6eH301 U TOJIy0J. TOKCHUYHOCTh
apeHoB

13 I'enernyeckas CBA3b yIiI€BOJIOPOAOB,
MPUHAJISKANINX K Pa3IMYHbIM KJlaccaM
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

14 IIPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHbIE
ra3pl, He()Tb ¥ POJYKTHI €€ mepepadoTKu
[TpupoiHbIE HCTOUHUKH YIIIEBOIOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMYTHBIC HEDTIHBIC
rasbl, He()Th U IPOJIYKTHI €€ mepepadOTKH

16 KonTponpHast pabora mo pazueny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIEC CITUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHIIIUKOIb U




TIIMLOEPHUH

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

19 ¥ XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anpreruasl: GopManbaeTua u
aneraiabaerul. AUeToH

21 OHOOCHOBHEBIE TTpEIeTbHBIC KapOOHOBBIC
KHCJIOTBI: MypaBbUHAs U YKCyCHast

29 [Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY
CreaprHOBas U OJICMHOBAS KHCIIOTHI, KaK

23 NPEJICTABUTENN BBICIINX KapOOHOBBIX
KUCJIOT

24 MBbl1a Kak cOJIM BBICIINX KapOOHOBBIX
KHCJIOT, X MOMOIIee JIeHCTBHE
Crnoxwble 3()UpbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢upos

26 JKupsl: runponus, npuMeHEeHHe,
Ouosoruueckas poJib KUPOB
YTneBoasl: cOCTaB, KJIACCH(PHUKALIUS.

27 Baxxueiinme npecTaBUTeNn: II0K03a,
bpykTO3a, caxapo3a

)8 Kpaxman u memmonos3a Kak IpupoaHbIe
MOJIMMEPHI
KonrtponbHas pabota no pasaeny

29 «Kucnopozacoaep:xaiye opraHn4eckue

coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora




OO6m1as XxapaKTepHUCTUKA a30TCOICPKAIINX

30 OpraHUYECKHUX COCTUHCHUM / 1 1
Bcepoccuiickas mpoBepouHas padbota
31 AMWHBI: METWJIAMUH U aHWINH 1
AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE
OpTraHUYECKHUE COCTUHEHUS, UX
32 Omonoruveckoe 3HaueHue. [lenTumpl. 1
benku xak npupoansie
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHUS
33 OcHOBHbIE TOHATUS XUMHUHU 1
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1
[TnactMacchel, Kayaykd, BOIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 9
[MPOI'PAMME
11 KJIACC
KonuvecrBo yacoB JJIeKTPOHHBIE
Ne ara u(posBbIe
n/n Tema ypoka Bcero Kontpombupie | Ipakruiecikue J::'»yqennﬂ :)Iﬁ;al;l;onaTenLHme
padoThbI padoThbI pecypebi
1 XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS 1
KOH(pUryparmus aToMoB
Ilepnonnueckuii 3akoH u [lepnonnueckas
5 cUCTeMa XuMHu4eckux 3nementos /1. 1. 1

Mewnpeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI AaTOMOB




3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB
XAMHAYECKHX DJIEMEHTOB U UX COEOUHEHUH I10
rpynnaM u nepuoaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 3neMeHToB .M. Meneneena B
Pa3BUTHH HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas CBsA3b

BaneHTHOCTB. DJIEKTPOOTPUIIATEIHHOCTD.
Crenennb okucicHusa. Beniectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUSA

[ToHsiTHE O MTUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUTOMTHBIE PACTBOPBHI.
MaccoBasi 107151 BELIECTBa B paCTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpraHW4ecKuX coenHeHni. [ eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3THYHBIX
KJIacCOB

Krnaccudukanms XuMHUYeCKUX peaKIii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpPaHEHUs U MPEBPAIEHHS SHEPTUH TTPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE PaBHOBECUE

10

[Tpaktrueckas padorta Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh




XHUMHYECKOM pe€akunmn»

11

Onektponutrueckas auccounanus. [lonstue
0 BoJIopoHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEUIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peaxmuu. [lonsiTre 06 snexTponuze
pacIyiaBoB U pacTBOPOB COJIEH

13

KonrtponbHas pabota no pazaeny
«TeopeTndeckre OCHOBBI XUMUM

14

Merautel, ux nosioxenue B [lepuoguyeckoit
CHUCTEME XUMHUUYECKUX dieMeHToB [l. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OO01Me pu3nYecKue CBOMCTRa
METaJIIOB

15

CrinaBel METaJIOB. DJIEKTPOXUMUYECKUH Py
HaNpsHKEHUH METasIoB

16

XuMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HaTpUH, KaJui, KaJabI[ui, MarHHM,
AIIOMUHMI) U UX COEIMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEU U UX
COCIUHEHNN

18

XUMUYeCcKre CBOMCTBA IUHKA, JKeJIe3a H UX
COeTUHEHNN

19

[Ipaktuyeckas padora Ne 2. "Perenune
SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«Mertamis»"

20

HeMeTaHHLI, HX IIOJIOXKCHHE B




[Teproanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBAa HEMETAIJIOB.
Annorponus HEMETaUIoB (Ha IpUMEpe
KHCJIOpoJia, cepbl, hocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPBI U UX
COCTUHEHUN

23

XuMu4eckue cBOMcTBa a3ota, Gpochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHCHUN

25

26

[TpumeHeHre BaXXKHEUIIINX HEMETAUIOB U UX
COCIUHEHNN

O0001Ienne U cucTEMAaTH3allHs 3HAHUH 110
Teme «HemeTtamnsy. Berauciaenus mno
YPaBHEHUSIM XUMUYECKHUX PEaKLUUN U
TEPMOXUMHUYECKUE PACUYETHI

27

[IpaxTuueckas padorta Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 3334 110 TeMe
"Hemeranbi"»

28

KoHnTtponbHas paboTa o TeMam «MeTauibi
u «HemeTtaiuie

29

HeOpFaHI/I‘-ICCKI/IC H OPraHUYCCKHUE KUCITIOTHI.
HeOpI‘aHI/I‘IeCKI/Ie N OPraHUYCCKHUC OCHOBAHUA

30

AmboTepHbIe HEOpraHNYECKHE U
opranuyeckue coequHeHus. ['enernyeckas
CBSI3b HEOPTaHUYECKUX U OPTaHUIECKUX




BEILIECTB

Pois xuMun B 00€CIeYeHIU SKOJIOTHYECKOM,

31 SHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBienust 06 0OMKUX HAYYHBIX

32 MPUHLIAIIAX POMBIIIIEHHOTO MOTYYEeHHUS 1
BaKHCHILINX BEIICCTB

33 YenoBek B MUPE BEIIECTB U MaTEPHAIIOB

34 XuMHS ¥ 3J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHON TPOTPAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOM
o0pa3oBaTeILHON MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

TeopeTnyeckue OCHOBBI OPraHMYECKON XUMUU

11

CdhopMupoBaHHOCTD IIpEeACTaBICHUI 0 XUMUYECKON
COCTABJISIOLIEH €CTECTBEHHOHAyYHOM KApTHUHBI MUpPA, POJIM XUMHHU
B TO3HAHUM SIBJICHUH MPHUPOJBI, B (POPMUPOBAHUU MBIIUICHUS H
KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIMOHAJIBHOH T'PaMOTHOCTH,
HEO0OXOIMMOM ISl pelIeHNs NMPAKTUYECKUX 3a]1a4 U SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3JIOPOBBIO M MPHUPOJHOMN

cpene

1.2

Bianenue cucremoil XMMUYECKMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAraroIIie MMOHSTHUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCICHHS, XUMUYECKAas CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIA OOBEM, YIIIEpOJHBIA CKEJIET,
(GyHKUIMOHATBHAS  TPYIIa, paJWKal, HW30MEPHSI, H30MEPHI,
TOMOJIOTUYECKUI psll, TOMOJIOTH, YIJI€BOAOPOAbL, KHUCIOPOA- H
a30TcoJepIKaIIie COeTUHEHHs, OMOIOTHYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, >KUpBI, O€JKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISPHBIE COCIMHEHUS); TEOPHUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOEHHUs oOpraHmdyeckux Bemiects A.M.
BbytnepoBa), 3aKOHOMEpPHOCTH, CHUMBOJUYECKUWA S3BIK XUMHUH,
(dakTosornuecKue CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUU U
0C30MacHOM HCIIOJIb30BAHUH ~BAXHEHUIIUX HEOPTaHWMYECKHX H
OPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKON IEATETbHOCTH

YCI0BCKa

1.3

ChopMHpOBaHHOCTh YMEHHH BBISIBISATH XapaKTEpHbIE MPU3HAKU
MOHATUM, YCTAHABIMBAaTH WX  B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOILME IOHATUSA NPHU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

cOpPMUPOBAHHOCTh ~ YMEHHH  HCHOJb30BaTh  XHUMHUYECKYIO
CUMBOJIUKY [UIsl COCTABJICHHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOH, COKpalEHHOW) (GOpMYNT OpraHMYECKHX BEIIECTB U

ypaBHeHHfI XUMHNYCCKHUX peaKHHﬁ, H3TO0TaBJIMBAaThb MOACIIN MOJICKYJI




OpPraHN4YC€CKUX BCHICCTB IJId HWIUIIOCTPpAOUU HUX XUMHUYCCKOI'0O U

MIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopmupoBaHHOCT, YMEHHH YCTaHABIMBATH MPUHAIICKHOCTH
HU3YUCHHBIX OPraHUYCCKHUX BCHICCTB IO MX COCTAaBY U CTPOCHHUIO K
onpeNnenéHHOMY Kiaccy (rpymne) coeauHeHud (yrieBOaOpOibl,
KHCJIOPOJA U a30TCONEPIKAIINE COSTUHEHHS, BEICOKOMOJICKYIISPHBIC
COCHI/IHCHI/ISI), naBaThb num Ha3BaHUA 110 CHUCTEMATHUECKOU

nomenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHUS OTPEEIATh BUIbI XUMUYECKON CBS3H

B OpPraHMYECKHUX COETUHEHUX (OJUHAPHBIE U KPATHbIC)

1.6

ChopMHpOBaHHOCT, yMEHHUS MPHUMEHSTH: IMOJIOXKEHUS TEOpUHU
CTpO€HUs oOpraHudeckux BemectB A.M. byrnepoBa  mis
OOBSICHEHUS] 3aBHCHMOCTH CBOICTB BEIIECTB OT HX COCTaBa M

CTPOCHHUA,; 3aKOH COXPAaHCHUA MACChl BCIICCTB

Yrineromopoasl.  Kucmopoacoaepkaiime © - a30TCOACPIKAIINE

OpPraHU4YCCKUC COCANHCHUA. BBICOKOMOJICKYHHPHLIC COCOAMHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TPUBOAUTH TPUBUAIbHBIC Ha3BaHUS
OTIEIbHBIX OPTaHMYECKUX BEIIECTB (STHJICH, MPOMUIICH, alleTHIICH,
ATUJICHTJIUKOJb, TIUIEpUH, (eHol, (GopMaabaeTu, aleTaibIaeru,
MypaBbUHAs KHCIOTa, YKCYCHasl KHCIIOTa, OJEUHOBAsl KHCIIOTA,
CTeapuHOBAsl KUCJIOTA, TJII0OK03a, (PpyKTO3a, Kpaxmal, IeIII03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTAaB, CTPOCHHUE,
(bHSI/I‘ICCKI/Ie U XUMHUYCCKUC CBOﬁCTBa THUITMYHBIX HpeI[CTaBI/ITeJICf/'I
pa3JII/I‘-IHBIX KJ1aCCOB OpFaHquCKHX BCIICCTB (MeTaH, 9TaH, 3THUJICH,
MPOMWJICH, alleTHiIeH, OyTaaueH-1,3, metunoyraauen-1,3, 6eHzon,
METaHOJI, 9TaHOII, ATUICHTIUKOJIb, TJIALIEPHH, dbeno,
aleTajlabACrui, MypaBBI/IHafl 158 YKCYCHEUI KHUCJIOTBI, TJIIOKO3a4,

Kpaxmall, [IeJIIF0J103a, aMUHOYKCYCHAsl KHCIIOTa)

2.3

ChopMHupoBaHHOCTh YMEHHUS WJUIIOCTPUPOBATH TE€HETHUYECKYIO
CBSI3b MEXIY TUIMYHBIMU MPEICTABUTEISIMU PA3JIMYHBIX KJIACCOB
OPraHMYECKUX  BEIIECTB  YPaBHEHUSMU  COOTBETCTBYIOIIUX

XUMHUYECKHUX PEaKIMii ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (pOpMyI

2.4

ChopMUpOBaHHOCTh ~ YMEHHSI ~ XapaKTepU30BaTh  HUCTOYHHKH
YTJIEBOJOPOHOTO CHIPbs (HEPTh, IPUPOAHBIN T'a3, YTOb), CIIOCOOBI
UX TepepadoOTKH W MNPAKTUYECKOE MPHUMEHEHHE TIPOJIYKTOB

nepepaboTKH




XuMUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCT, YMEHHUH BIaAeTh CHUCTEMOW 3HaHUM 00
OCHOBHBIX METO/IaX HAay4yHOrO IO3HAHMs, UCIOJIb3YEMBIX B XUMUU
IpU W3YYCHUHU BEIIECTB M XHUMHUYECKHX SBJICHHH (HAOIIOIeHME,
U3MEpPEHUE,  OKCIEPUMEHT,  MOJEJIHUPOBAHUE),  HCIIOJIb30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAHMUA i1 [PUHATUS pElIeHUd B
KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U

HUX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCT YMEHHI COOJFOJATh IMPaBWIA TIOJIH30BAHUS
XUMHYECKON MOCYAOH M JTAOOpaTOPHBIM 00OPYIOBAHHEM, a TAKXKE
mpaBujia OOpamieHusi C  BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU IO BBINOJIHEHUIO JIA0OPaTOPHBIX XHWMHUYECKUX

OIIBITOB

3.3

ChopmupoBaHHOCT, ~ YMEHMH  IUIAHUPOBATh U BBIIOJHATH
XUMHUYECKUN 3KCIEPUMEHT (IpeBpalleHHs OPraHUYECKUX BEIIECTB
MpU HarpeBaHWU, TMOJYYCHHE STHIIEHA M W3YYCHHE €ro CBOMCTB,
KAueCTBEHHbIE PEAKIMN OPraHMYEeCKHX BEIIECTB, JCHATypalus
OCeNKOB TMpU HArpEeBAaHUM, IIBETHBIE pEaKIUu OEIKOB) B
COOTBETCTBMM C TMpaBUJIAMM TEXHUKH OE30MACHOCTH IPH
oOpalleHny C BEUIeCTBAaMU U JIAOOPAaTOPHBIM 000PYIOBaHHEM;
NPEJCTABIATh PE3YJIbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (opme
3aIUCH YPAaBHEHHI COOTBETCTBYIOIIUX PEeaKIUi U (OpMyInpoBaTh

BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopMuUpOBaHHOCTH ~ yMEHUH  TPOBOJIWTH  BBIUYUCIEHUS IO
XUMHUYECKUM YPaBHEHUSAM (Macchbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO
BELIECTBA WJIM MPOJYKTa PEaKLUUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB

peakuun)

3.5

ChopmupoBaHHOCTE ~ yMEHHUH  KPUTHUYECKH  aHAJIU3UPOBATH
XMUMHYECKYI0 MH(pOpPMAIHIO, MOITY4aeMyI0 U3 pa3sHbIX MCTOUYHUKOB

(cpenctBa maccoBoii nH(popmanuu, ceth UIHTEpHET 1 pyrue)

3.6

ChopmupoBaHHOCT, YMEHHMM COOJIIO/IaTh TpaBUiIa 3KOJIOTUYECKU
11e1eco00pa3Horo MoBeAeHUs B OBITY U TPYIOBOW J1€ATEIHHOCTH B
LEJISIX COXpPaHEHHsI CBOETO 3[0POBbS U OKPYXAloIIeW MpupogHOn
Cpellbl, 0CO3HAaBATh OMACHOCTh BO3/IEUCTBHUS HA JKUBbIE OPTraHU3MBbI
OMpeAeNEHHBIX  OPraHMYECKUX  BEIIECTB, IOHHUMAas  CMBICI

nokazarens [IJIK (mpeaenbHO [OOMYCTUMOW — KOHLIEHTpALUH),




MOSICHATH Ha MpUMEpax CIIOCOOBI YMCHBIICHUA U MTPEAOTBpALICHUS

HUX BpCIHOIO BOBHCﬁCTBHﬂ Ha OpraHu3M 4YCJIOBCKaA

11 KIIACC

Kon
MpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOIM
o0pa3oBaTeIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus

1

TeopeTquCKHe OCHOBbI XUMHUU

11

Brnanenne cucreMOl XUMUYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAlOIINE TMOHATHUS  (XMMHYECKUH  JJIEMEHT, aToM,
JJIEKTpOHHAsT 000JI0YKa aTtoma, S-, p-, O-3JeKTPOHHBIC OPOUTAIH
aTOMOB, HMOH, MOJEKYJA, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIpDHAs Macca,
MOJISIPHBIA O00BEM, KPUCTAIIIMYECKAsT PEIIETKA, THIThI XUMUYECKUX
peakimit (OKHCITUTENIBHO-BOCCTAHOBUTEIILHEIE, 9K30- 51
SHAOTEPMHUYECKHE,  PEaKIMd  HOHHOTO  OOMEeHa),  pacTBOp,
3EKTPOJIUTBI, HEIEKTPOJUTHL, SJIEKTPOJIUTHYECKAs IUCCOLMALMS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHMYECKOH peakuuw,
XMMHUYECKOE  paBHOBECHE); TEOpUM W 3aKOHBl  (Teopus
JJEKTPOJIMTUYECKON auccoumanuu, Ilepuonnueckuinn 3axon [I.M.
MenneneeBa, 3aKOH COXpPaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIM S3bIK XMMHUH, (DAKTOJOTHUECKUE CBEACHUS O
CBOWCTBAaX, COCTaBe, TOITYYCHUU K OE30MACHOM HCIIOIBb30BAaHUH
BOKHEHIIINX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYESCKOMN

JACATCIbHOCTHU YCJIOBCKA

1.2

ChopMupoBaHHOCTb YMEHUH BBISBIATH XapakTepHbIC NMPHU3HAKU U
B3aUMOCBS3b U3YYCHHBIX IOHATHM, IPUMEHITh COOTBETCTBYIOLINE
IOHATUS IIPU ONMUCAHUU CTPOCHUS M CBOMCTB HEOPraHMYECKHUX
BEILECTB U UX INPEBPAIICHUM; BBIABIATh B3aMMOCBSI3b XUMHUYECKUX
3HaHUH  C¢  MOHATHAMM W TPEACTABICHUSMH  JIPYrUX

C€CTCCTBCHHOHAYYHBIX IPEIMCTOB

13

Bnagenue OoCHOBHBIMM METOJaMM HAyYHOTO IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUN (HAOMI0/eHHe, HW3MEpEeHHue, HKCIEPUMEHT,

MOJICJIMPOBAHNE)

14

ChopmupoBaHHOCTh YMEHUU OMpEENATh BaJEHTHOCTh U CTENEHBb

OKHCJICHUS XHUMHYCCKUX OJIEMCHTOB B COCAMHCHUAX PA3JIUYHOI'O




cocTaBa, BHJ XMMHUYECKOH CBSI3W (KOBaJeHTHas, HOHHas,
MeTaJlJIn4ecKas, BOJIOpO/IHAs) B COCIMHECHMSIX, THUII
KPUCTAJIIMYECKON PEIIETKH KOHKPETHOI'O BeEIecTBa (aToMHas,

MOJICKYJIIpHAs, HIOHHAs, METaJUIMYecKasi)

1.5

ChopMupoBaHHOCTH yMEHUH ONpEeAeNsATh XapakTep Cpeabl B

BOAHLBIX pacTBOpax HCOPraHM4ICCKUX CO€)II/IH€HPII71

1.6

ChopMupoBaHHOCTE YMEHHS KIACCU(MUIIUPOBATH XUMHYCCKHE
peaknuu 10  pa3iMYHBIM = TpU3HAKaM (YUCIly W COCTaBy
pearupyoomux — BELIECTB, TemIoBoMy  3(hdexTy  peakuuu,
W3MEHEHHWIO CTETICHEH OKHCIICHUS DJIEMEHTOB, OOpaTUMOCTH

peaxIym, y9acTHIO KaTaln3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIATh YpPAaBHEHUS PEaKIIMMA
pa3JIMYHBIX THUIIOB, MOJIHBIE M COKpANIEHHBIE ypaBHEHUS DPEaKIIHii
MOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, MPU KOTOPBIX ITH pPEaKlUu

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUH MIPOBOJIUTH peakuuu,
MOJITBEP K IAOIIUE KayeCTBEHHBII CoCTaB pa3IMYHBIX
HEOPTraHUYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM NYTEM HOHBI,

MMPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPTaHUYCCKHUX BCUICCTB

1.9

ChopmMupoBaHHOCTD YMEHUU pacKpbIBaTh CYIIHOCTb
OKHCJINTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuit IIOCPEJCTBOM

COCTAaBJICHUS JJICKTPOHHOT'O OanaHca 3TUX peaKI_[I/Iﬁ

1.10

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSICHATh 3aBUCHMOCTH CKOpPOCTHU

XUMHAYECKON peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTE YMEHHH OOBSICHATH XapakTep CMEHICHUS
XUMHYECKOTO  PABHOBECHSI B  3aBUCUMOCTH OT  BHEIIHETO

Bo3aeiicTBus (npuHuun Jle llarense)

OO01as 1 HeopraHuyecKas XMMHUS

2.1

CdhopmupoBaHHOCTE YMEHHI pacKpbiBaTh CMbICT [lepruoamueckoro
3akoHa  J[.MI. MenneneeBa M JE€MOHCTPUPOBAaTH  €rO

CHUCTEMATH3UPYIOLIYI0, OOBSICHUTEIFHYI0 W IPOTHOCTHYECKYIO

byHKIMM

2.2

ChopMupoBaHHOCTH ~yMEHHH  XapaKTepU30BaTh  3JIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHMX DJJIEMEHTOB |—4 mepuonoB
[lepmonnueckoir  cucteMbl  XMUMHYECKHMX  yemeHToB .M.
MenyieneeBa, UCHONB3YyS TOHATHA «S-, P-, O-3JIEKTPOHHBIE

opouTanm», «QHEPreTHIecKHe YPOBHUY, OO0BSCHATH




3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
COCAMHEHUN 10 mepuojaM M rpynnam llepuogumdeckoi cuctemsl

xumudeckux anemenToB [[.M. MeneneeBa

2.3

ChopMupoBaHHOCTH YMEHHI XapaKTePU30BaTh (OMUCHIBATH) OOIIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX
KJIACCOB, IIOATBEPXKIATh CYIICCTBOBAHHE T'C€HETHUYCCKON CBSI3U
MEXITy HEOPraHWYCCKUMH BEIIECTBAMU C ITOMOIIBLIO ypaBHEHUMH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/II‘/’I

2.4

ChopMHUpPOBAaHHOCT, YMEHHUW YCTAaHABJIHMBATH MPUHAIC)KHOCTD
HEOPTaHWYECKHX BEIECTB 110 UX COCTaBY K OINPENEIEHHOMY KJIACCY
(rpynme) coenuHeHHWH (MPOCTBIE BEIIeCTBA — METAUIBI |
HEMETaJUTbl, OKCHIbl, OCHOBaHHUS, KHCJIOTHI, aMmdoTepHbIe

TUAPOKCHIBI, COJIN)

2.5

ChopMHPOBaHHOCTP ~ YMEHHH  HUCIIONB30BaTh  XUMHYECKYIO
CHMBOJIUKY JJISi COCTaBIeHHS (OpMys BEIIECTB W ypaBHEHHH
XUMHYECKUX peakiuii, cuctemarnueckyro HomeHkiatypy (IUPAC)
U TPUBHAJIbHBIC Ha3BaHMs OTIENbHBIX HEOPraHMYECKUX BEILIECTB
(yrapublii Ta3, YIrJIEKUCHbIM Tra3, aMMuak, rameéHas H3BECTb,

Herami€Hasi U3BeCTh, IUThEBAs CO/A, MUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, TMOATBEPXKIATh CYIIECTBOBAHME TE€HETUYECKOW CBSI3U
MEXJy HEOPraHMYeCKMMHU BEIIECTBAMU C IIOMOILIBIO YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuMﬁ

2.7

ChopMHpOBaHHOCTh ~ YMEHUH  IUIAaHUPOBaTb M BBINOJHATH
XUMHUYECKHHM 3KCIEpUMEHT (pa3fio’keHue MEepPOKCHIa BOAOPOJA B
MPUCYTCTBUM  KaTajau3aTopa, OIpeAeNieHHe Cpeabl pacTBOPOB
BELIECTB C IMOMOLIbI0 YHHUBEPCAIbHOIO WHAMKATOPA, BIIUSHUE
pazIUYHBIX (AaKTOPOB HA CKOPOCTh XUMUYECKOW peaKIMy, peakluu
MOHHOTO 0OMEHa, KaUeCTBEHHbIE peaklliu Ha CcynbdaT-, KapOoHaT-
U XJOpUA-aHHWOHBI, = HAa  KAaTHOH  aMMOHHS,  pEIICHUE
SKCHEPUMEHTAIBHBIX  337ady 1o TemMaM  «MeTtame»
«HeMerannb») B COOTBETCTBHM C  MpaBWIAMU  TEXHUKH
0€30MacCHOCTH MpU OOpAIIEeHUH C BELIECTBAMH U JIAOOPATOPHBIM
0o0OpyJOBaHUEM;  MPEACTABIATH  PE3YyNbTaThl  XMMHUYECKOTO
JKCIepUMEHTa B (OopMe 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATH BBIBOJBI HA OCHOBE ATHX PE3yIhTaTOB




2.8

CdopmupoBaHHOCTE YMEHUI COOMIOIATh MpPaBHIIA TOIH30BAHUS
XUMHYECKON MOCYJ0H ¥ JIA0OPATOPHBIM O0OPYIOBAaHUEM, a TaKKE
npaBwiia OOpamieHUss C BEMIECTBAMH B  COOTBETCTBHH C
HHCTPYKIOUSAMU 110 BBIIOJHCHHIO na60paTopHHx XUMHNUYCCKHUX

OIIBITOB

2.9

ChopMHpOBaHHOCTh  YMEHUH  XapaKTepu30BaTh  XUMHUYECKHE
MPOLECCH, JIeXkKAIUE B OCHOBE IPOMBIIUIEHHOTO MOJYYEeHHUs
CEpHOM KHUCJIOTHl, amMMHaka, a Takke CGHOPMUPOBAHHOCTD
MpecTaBIeHUil 00 OOIMMX HAYYHBIX MPUHLUIAX U HKOJIOTHYECKUX

HpO6J’ICM3X XUMHYECKOT'O ITPOU3BOACTBA

XUMHUA U )KU3HBE. PacuéTrl

3.1

CdopMupoBaHHOCTH MpeCTaBICHUI 0 XUMHUYECKON
COCTaBIISIONIEH €CTCCTBEHHOHAYYHON KApTUHBI MUPA, POJIA XHUMHH
B TIO3HAHWH SIBIICHUH TPUPOIBI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIBTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJIBHOW  T'PaMOTHOCTH,
HEOOXOIMMOM ISl pelieHUs] MPaKTUYECKUX 3a1a4 U IKOJIOTUYECKU

00OCHOBAaHHOTO OTHOILIEHHUSI K CBOEMY 3JIOPOBBIO U TPHPOIHON

cpene

3.2

ChopMUpOBaHHOCTb ~ YMEHUH  KPUTHUECKHM  aHAJIM3UPOBATH
XMMHUYECKYI0 MH(OpMAIHIO, NOIYyYaeMy0 U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOi KOMMYHHUKAIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopMHUpPOBAaHHOCTH YMEHUN COONIOAATh TpaBUjIa IKOJOTHYECKH
1eJ1ec000pa3HOro MOBEAEHUS B ObITY M TPYAOBOMl AESITEIBLHOCTU B
LEIAX COXPAHEHHUS CBOETO 3/10POBbS M OKPYKAIOIIEH NPUPOAHOU

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHMCTBUS HA JKUBBIE OPTaHU3MBI
ONpeAenEHHbIX BEUIECTB, MMOHMMas cmbica mnokaszarens [I/IK,
MOSICHSITh HA TIpUMEpax CIoCcOObl YMEHBIIICHHUS U TPEOTBPAIICHHS

HX BpCIHOTO BOSHGﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKa

3.5

ChopMupOBaHHOCT ~ YMEHHH  NPOBOJUTH  BBIYHMCICHHUA  C
WCITOJIB30BAaHNUEM ITOHATHUS «MAacCcoBas J0JIs BEIECTBA B PACTBOPE,
O0OBEMHBIX OTHOILIEHUHN Ta30B MPU XUMUYECKUX PEAKIHAX, MacChl
BellecTBa MM OO0BbEMA Ta30B IO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK 00BEMY OJJTHOTO U3 YYaCTBYIOIIUX B PEaKIMU
BEIIECTB, TEIUIOBOro d(ddexra peakuud Ha OCHOBE 3aKOHOB

COXpPaHCHUA MAaCChl BEIIECTB, IPEBPAIICHUA U COXPAaHCHUA DHCPIruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPraHUYECKOU XUMHUH

11

HpeleeT OpTaHquCKOﬁ XUMHH: €€ BO3HHUKHOBCHHC, PAa3BUTUC U 3HAUCHUC B
MOJIYYCHHHU HOBBIX BCHICCTB U MAaTCPHAJIOB. TerI/IH CTPOCHUS OPraHUYCCKUX

coenuHenuit A.M. bytieposa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHble (GOPMYJIBI OpPraHMYECKHUX BEIECTB. [ omoisiorusi, M30MepHs.
XuMHYecKasi CBSI3b B OPraHUYECKUX COEAMHEHUAX — OJMHAPHBIE U KpaTHBIE

cs3u. [IpencraBieHue o kiaccuGuKamy OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa ~ opraHMueckux  COEAMHEHMH  (cucTeMaThdeckas) |
TPUBHAJIbHBIC HAa3BAaHUS BAXXHEHIITNX MPEJACTaBUTENEH KJIaCCOB OPraHUYECKUX

BCIICCTB

YrieBoaopoibl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOrMYeckuil psa. MeraH u sTaH —
NPOCTEHIINE MPEICTABUTEIN aJIKAaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHUs), HAXOXKJICHHWE B MPHUPOJE, MOJyYEHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psia. DTUJIEH U MPONUIIEH —
MPOCTEUIINE MPEICTABUTENH aJKEHOB: (PU3NYECKHE M XMMHYECKHE CBOHCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllUU, OKHCIEHUS U

MOJIMMEPU3ALUH ), TOJTyYEHUE U IPUMEHEHHE

2.3

Anxamuensl: Oyranuen-1,3 m metunOyragueH-1,3: cTpoeHme, BaKHEHIIHE
XAMHAYECKHE CBOICTBa (peaxrust TTOJTMMEPH3ALINN ). [Tomyyenune

CUHTETUYECKOTO Kay4dyKa U Pe3UHBI

2.4

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUH psill. AICTHIICH
— TPOCTEHIIUI TMPEICTABUTEh AJIKHHOB: COCTaB, CTpOCHHUE, (pu3nyeckue u
XUMHUYECKHE CBOMCTBa  (peakiuud TUAPUPOBAHMSA, TalOT€HHUPOBAHUSA,

ruapartranuu, FOpeHI/ISI), MOJIYYCHUC U IPUMCHCHHUC

2.5

Apenbl. beHszon: cocrtaB, cTpoeHue, (U3MUYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuu TaJOTEHUPOBAHUS M HUTPOBAHUS), TMOJNyYeHHE U TPHUMEHEHHE.
Tomyon: cocTtaB, cTpoeHue, GU3NYECKUE U XUMHYECKHE CBONCTBa (peakuuu
rajJOreHUPOBAHUS U HUTPOBAHUS), MOJTYYECHHUE U NMPUMEHEHHE. TOKCUYHOCTh

apeHoB. ['eHeTHuecKas CBSI3b MEX]Yy YIVIEBOJOPOJAMHU, NMPUHAMIEKALMMHU K




Ppa3jInuIHbIM KJIaCCaM

2.6

IIpuponHele HMCTOYHUKH yriaeBoAopoaoB. IIpuponHbIi ra3 U IOIyTHBIE
HedTsHbIe ra3bl. HedTh 1 e€ npoucxoxnenue. CriocoOsl nepepadoTKu HEPTH:
IIEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaauTH4eckuil), nuponus. [IpoaykTsl
nepepaboTku He(TH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI#1 yronb v IpoAyKThl €ro nepepadoTKu

Kncnopoz[conepxcamne OpPraHu4eCKuC COCAMHCHUA

3.1

IIpenenbHble  OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TAaHOJ: CTPOCHHE,
¢u3nveckne M XMMHUYECKUE CBOWCTBA (PEAaKIMU C AKTUBHBIMU METAJJIaMH,
raJIoreHOBOJIOPOIAMH, T'OPEHHE), MpUMEHEHHEe. BomopoaHbie CBSI3U MeEXIy
MOJIEKYJIAMH CIIUPTOB. J[eliCTBHE METaHOJIa ¥ 3TaHOJIA HA OPraHU3M YEJIOBEKA.
MHoroaroMHsle  COUPTHl. ODTWIECHIVIMKOJAbL M TJULEPUH: CTPOEHHUE,
¢bu3nyeckue M XHUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs! Peaklisl Ha MHOTOATOMHbIE clIUpThl). JlelicTBue Ha

OpraHu3M 4YC€JIOBEKaA. HpI/IMeHeHI/IC TIIMIEprUHA U OTUJIICHI TTUKOJIA

3.2

@deHon: CTpOeHUE MOJEKYIbl, (U3UUYECKHe U XHUMHUYECKHE CBOMCTBA.

ToxcuunocTs penona. [Ipumenenue dpenona

3.3

Anpneruapl W KeToHBL.  DopmanbAeTHll, aleTaIbICTHA. CTPOCHHE,
duznueckue W XMMUYECKHME  CBOMCTBA  (peaklUMd  OKHUCICHUS U

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKLII/II/I), MOJIY4CHHUEC U IPUMCHCHUC

3.4

OI[HOOCHOBHBIC NpCACIIbHBIC Kap6OHOBHe KHCJIOTHI. MypaBbI/IHaﬂ " YKCyCHas
KHCJIOTBI: CTPOCHUC, (bHSquCKHe 1 XMMHUYECKHE CBOMCTBA (CBOﬁCTBa, O6I_I_[I/IC
AJIT KjlIacCa KHUCJIOT, pCaKIusL 3TepI/I(1)I/IKaI_II/II/I), MOJIYYCHHUEC U IPUMCHCHHUC.
CTeapI/IHOBaH U OJICMHOBAad KHCJIIOTBI KaK HOPCACTABUTCIIMA  BBICIIHX
Kap6OHOBLIX KHUCIOT. Mblla KaKk COJM BBICHINX Kap60HOBBIX KHUCJIIOT, HX

MOIOIIEE TEUCTBUE

3.5

Cnoxsble 3¢uUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [maponus
cokHBIX 3¢upoB. Kupel. [mnpomus xupo. IlpumeHeHue KHPOB.

buosiornueckas poJsb )KUPOB

3.6

VYrineBonpl:  cocTaB, KilaccHpUKalMs ~ YrJeBOAOB  (MOHO-, JHU- H
noymMcaxapuasl). [moko3a — MPOCTEHIIMKA MOHOCAxXapua: OCOOECHHOCTH
CTPOEHHSI MOJIEKYJIbI, PU3NYECKHE U XUMHUUYECKHE CBOMCTBA (B3aMO/JICIICTBIE
c ruapokcuaoM wmenu(ll), oxucieHne amMMHauHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTranoBiieHrne, OpOKEHHE TIIFOKO3bI), HAXOXKIECHUE B TIPUPOJIC,
npuMeHeHue, Owuojornyeckas poiib. dorocuHTe3. DpyKTO3a KaK H30MED
rioko3el. Kpaxman u mesunonosa Kak npupoiHbie mnoiumepbl. CTpoeHue

Kpaxmaja U NLCJIII0JIO3BI. duznyeckue U XUMHYECKHE CBOMCTBA KpaxmaJjia




(F UAPOJIN3, KAUCCTBCHHAA PCAKIIUA C I/IOI[OM)

A3oTcoaeprKalie opraHu4ecKie CoeTMHEHUS

4.1

AMMHOKHCIOTEI KaK an)OTCpHLIC OpTraHN4YCCKUC COCANHCHUA. duznyeckue u
XUMHUYECKHE CBONCTBAa aMHMHOKHCIOT (Ha npumepe FJII/IL[I/IHa). buonorudeckoe

3HaYE€HHE aMHHOKUCIOT. IlenTtuasl

4.2

benku kak IpUPOAHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. l[lepsBuuHas,
BTOpPHYHAs U TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOHCTBA OEIKOB:

THIPOJIU3, ACHATYpaIUsl, KAYeCTBEHHbIC peaKluy Ha OenKu

BricokoMouneKyssipHbIe COSTUHEHUS

5.1

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMHU, CPEIHSAA
MoJieKylsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJECKYJISIPHBIX

COGIIHHCHI/IFI — noJIMMEepu3anusa 1 NOJUKOHACHCAIA

5.2

3KCH€pI/IM€HTaHBHBIC MCTOABI M3YUCHHUA BCHICCTB U HUX HpeBpaHIeHHﬁI
O3HAaKOMJICHUE C 06pa3uaM1/1 MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMace, KayuyykoB. [lonyueHne CHHTETUYECKOIO KayuyKa U pe3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 371eMeHT coIePKAHMS

11

TeopeTnyeckue OCHOBbI XUMUU

XUMUYECKUN 3yeMeHT. AToM. Snpo aroma, HW30TONbL. DJIEKTPOHHAs
00o0J104Ka. DHEpPreTuYecKre ypoBHHU, MOAYPOBHHU. ATOMHBIE opbutaiu, S-, p-,
d-anemenThl. OCOOCHHOCTH pacHpeesiecHus 3JEKTPOHOB IO OpOHWTANsIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaIHs

aTOMOB

1.2

Ilepuoanueckuii 3akoH U llepuonnueckas cucreMa XHUMHUYECKUX DIIEMEHTOB
.M. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepmonnueckoit
CHUCTEMBI XUMUYECKUX 1eMEHTOB /.M. MenaeneeBa ¢ COBpEMEHHOU TEOpUEN
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIIaM H

nepuoaam. 3HaucHHE NEPpUOANYCCKOI'O 3aKOHA B pa3BUTHUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIbl XUMHUYECKOW CBSA3U
(koBaJieHTHAs HEMOJIIpHAs W TOJISIpHAs, MOHHAs, MeTainuyeckas). MoHsr:
KaTHOHBI U aHWOHBL. MeXaHW3Mbl 00pa30BaHUs KOBAJEHTHON XUMHUYECKOU

cBs3M (OOMEHHBIN U JOHOPHO-aKIeNTOPHBIN). BogopoHas cBs3b




14

BanenTHOCTB. DJIeKTpOOTpULIATEIBHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa  MOJEKYJIpHOTO M HEMOJIEKYJSIDHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIMA KPUCTAIMYECKOH PpELIETKH.
Ilonstue o aucnepcHsIXx cucrteMax. VICTHHHBIE M KOJUIOMJHBIE PAaCTBOPHI.

MaccoBasi 107151 BELIECTBA B paCTBOpPE

1.6

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa

HCOPraHMYCCKHX BCUICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKHX — peakiuii B
HEOPraHUYECKOM M OpraHMYecKOM XHUMHUHU. 3aKOH COXpPAHEHHUS MacChl
BEILECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS DHEPrUHM IIPU XUMHUYECKUX

peaKumsx

1.8

CKOpOCTB pcakniuu, €€ 3aBUCHUMOCTbD OT Ppa3jIMIHbIX (I)aKTOpOB

1.9

OOpatumMblie peakuuu. XUMHYecKoe paBHOBecue. DaKTophl, BIUSIOUINE Ha

COCTOsIHME XUMHUYecKoro paBHosecus. [Ipunnun Jle [llarense

1.10

OnextponuTryeckas auccounanyst. CuiapHble U cinadble ekTponuthl. Cpena
BOJHBIX pPaCTBOPOB BCHICCTB: KHCJIIAA, HefITpaJ'[BHafI, miejgIo4yHasd. PeaKHI/II/I

MOHHOTO OOMEHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pcakuuu

HeOpI‘aHI/I‘IeCKaH XHUMMUA

2.1

Hemeramnsl.  Ilonoxenue HemeramnoB B llepuoanueckord  cucreme
xumuaeckux dneMenToB J.M. MenneneeBa u 0COOEHHOCTH CTPOSHUSI aTOMOB.
dusnuecKre CBONCTBA HEMETAJIOB. AJUIOTPOINS HEMETAJUIOB (Ha IpUMeEpe

KHCIIopoJia, cephl, hocdopa u yrieposa)

2.2

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajJOT€HOB, CEphbl, a30Ta,
dochopa, yraepoga U KpeMHHMs) U HX COEJUHEHMH (OKCHJIOB,
KHCJIOPOJICOACPIKAITUX KHUCJIOT, BOAOPOAHBIX coenuHeHuil). [IpuMeHeHnue

BaKHEHUIINX HEMETAJUIOB U UX COEIUHEHUN

2.3

Mertamel. [lonoxenue meramnoB B llepuoandeckoil cucreMe XHMHYECKHX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX
oboiouek atomoB MeramuioB. OOmue ¢U3NYECKHE CBOWCTBA METAJIOB.

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Pl HANPSHKEHUH METAIITIOB

2.4

XYWMHUYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATPUM, Kajaui, KalbIUH,
MarHui, aJlOMHHHHA, [IMHK, XPOM, JKeJIe30, Me/Ib) U X coeauHeHui. O0mme

CII0COOBI NoJIydCeHHd MECTAJIJIOB. HpI/IMeHCHI/Ie MCTAJlJIOB B 6LITy 1 TCXHHUKC

2.5

I'emernueckas CBSI3b HCOPraHNMYCCKUX BCHICCTB, MNPHUHAMICKAINIHUX K




Pa3IMIHBIM KJIacCaM

3 XUMUS U )KU3HDb

Ponp xumum B o0ecreyeHHH 3KOHOFI/I‘ICCKOI‘/JI, BHCPFCTI/I‘ICCKOI‘/JI U THIIEBOMN
3.1 6C3OHaCHOCTI/I, pa3sBUTHU MCOULIUHBL. Ilonatue o HAayY4YHBIX MCTOHAX

IIO3HAaHUsA BCIICCTB U XUMHWYCCKHUX peaKL[I/Iﬁ

[IpencraBinenuss 00 OOMMX HAYYHBIX MPHHIUNAX [POMBIILICHHOTO
MOJyYECHHS] BaXKHEUIIMX BELIECTB. YEIOBEK B MUpE BELIECTB U MATEPUAJIOB:
3.2 BOXHEHIIME CTPOUTENIbHBIE MAaTEpHabl, KOHCTPYKLIMOHHBIE MAaTEPHAJbI,
KpacKH, CTEKJIO0, KEpaMuKa, MaTepHaybl ISl SJIEKTPOHUKHA, HAHOMATEPHAJIbI,

OpTraHUYeCcKHe M MUHEPAIbHBIC YI0OPEHUS

XuMusi M 3J0pOBbE 4YEJIOBEKA: IpaBUjla HCIOJb30BaHUS JIEKAPCTBEHHBIX
3.3 IIpenaparoB, NpaBwia O€30MACHOrO MCIOJIb30BaHMs IpenapaToB OBITOBOH

XHUMHHU B HOBCGHHGBHOfI KHU3HU

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHHUKA

* Xumus. 10 xnace. 'abpuensu O.C., Octpoymos N.I'., CnagkoB C.A. AKIioHepHOE
obmectBo «M3narenbcTBo «IIpocBemienue»
* Xumus. 11 xnace. I'abpuensu O.C., Octpoymos N.I'., Cnagkos C.A. AKIIHOHEpHOE

O6IJ_ICCTBO «M3paTenbpCTBO «HpOCBCH.[CHI/IC»




