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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMUM Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanpHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepaabHON 00pa30BaTebHOW MpPOTrpaMMbl CpPEeIHEro
obmero o6OpazoBanus (POII COO), npencraBieHHsix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBatenbHOM cTagapte COO, ¢ yuérom Konnenmuu mpenogaBaHus y4eOHOTO MpeaMera
«Xumus» B o0Opa3oBareibHbIX opraHuzauusx Poccuiickoil @enepanuu, peaau3yrOLIMX
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHUS
Bociutanust B Poccuiickoit ®epeparmu Ha nepuon no 2025 roma» (Pacnopspkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpEIEICHHIO o00Ien
CTpaTeruy 00y4YeHUsl, BOCOUTAHUS U PA3BUTHUS O00yUaloOLUXCs CPeICTBAMU yuyeOHOro mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMIM KOHLENTYaJIbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IeNied, COJep)KaHMs, pPe3ylbTaTOB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4YaeMO€ BBIIYCKHHUKaMU  00IIeo0pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOTHEMJIEMOM YacThlo HX o00pa3oBaHHOCTH. OHO  CIIyKUT
3aBEpIIAIONINM 3TAllOM pPEATM3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEeH, NPUCYIIMX LEJIOCTHONH CHUCTEME XHMMUYECKOro o0pa3oBaHMsA. OTH II€HHOCTHU
KacaloTCsl MO3HAHUSI 3aKOHOB INPHUPOJIbl, (POPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyJbTYpbl
YelloBeKa, a TakKe OHKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHSI K CBOEMY 3/I0pOBBIO U
NpUPOIHOH cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00y4arOIUXCs Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CpeACTBAMHU y4eOHOTO MpeaMeTa «XUMHs», COJEpKaHUe M MOCTPOCHUE
KOTOPOTO ONpeZeNieHbl B IMporpaMme MO XHMHUHU € YYETOM CHEHU(PHUKH HAyKd XUMHH, €€
3HAa4eHHUs B IO3HAHUM NPUPOJIbl U B MaTEpPHUAIbHOM KU3HU OOLIECTBA, a TAKXKE C YUETOM OOLIMX
Lenae ¥ NpUHLKIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPETHETO OOIIEero
oOpa3oBanus B Poccuiickoit denepannu.

XuUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 poJib B COBPEMEHHOM
LIUBWIN3ALUHU, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KylbTypbl. OHa BHOCHT CBOH BKJIaja B
(bopMHpOBaHKE PAIIIOHAIIEHOIO HAYYHOTO MBILIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MPEICTaBIECHUS
00 OKpy»KaroIleM MUpPE KaK O €IMHCTBE MPUPOABI U YeIOBEKa, KOTOpoe (HOpMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHHUS BELLIECTBEHHOT'O COCTaBa OKPY’KAIOIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3aumoneicTBYss C JpYyrMMH €CTECTBEHHBIMM HayKaMH, XUMMs cTaja
HEOTHEMJIEMON 4YaCThbl0 MHMPOBOH KYJIbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TpyAa U
KHU3HH KaXJoro wieHa oOmiectBa. COBpeMEHHasi XMMHMSI KaK Hayka CO3HMIAaTeNIbHasl, KaK HayKa
BBICOKMX TEXHOJOTHMH HaIlpaBlieHa Ha PELICHHE TII00aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJ0OBEYECTBA — CBIPHEBOM, SHEPreTUYEeCKOW, MHIIEBOH, 3KOJOIMYECKOW Oe30MacHOCTH H
OXPpaHBbI 3/J0POBBS.

B cooTtBercTBHM € OOIMMHU LENSIMH M TPUHLUIAMHU CpEeJHEro o0Iero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb U3yUEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaIOLIMXCS, HEOOXOJUMYIO UM IS
BBIPAOOTKHM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOAOIKEHHs 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.



CocraBnsiromiuMH  TipeMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHuueckas
xumMus» U «O011as 1 HeOpraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIE€PKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHHUM MO0 HEOPTaHUYECKON XUMHH (C BKIIOUYEHUEM
3HaHMN U3 OOIEH XUMHH) U OpraHu4YecKoil XuMuu. POpMUpPOBAHUE TAaHHOW CHUCTEMbl 3HAHUU
IpU U3YYEHUH TNpeaMeTa 00ecleyuBaeT BO3MOKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

Crpykrypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OO01as 1 Heopranmdeckas
XUMUsD» cPopMUpOBaHa B NMPOrpaMMe 10 XMMHH Ha OCHOBE CHCTEMHOTO IMOJIXOJa K W3YYEHHUIO
yuyeOHOro marepuana M oOyCJIOBJI€Ha HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOpUM CTPOCHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IIEKTPOHHBIX MPEJCTABICHUNA O CTPOCHHM BEILECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BELIECTBAaX HAlOTCS B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH AaKTHBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoil XMMHUM HOIY4aroT
paszButHe CcHOpPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHusl MEepBOHAUYATILHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMHUYECKOW PEAKLUH.

[lon HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO YpPOBHS pPaccMaTpPHBAETCS
W3Y4YCHHBI Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHYECKHM MaTepuanl u
(hakTonornueckue CBeJEHUS O BEIECTBaX W XMMHMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OOu1as ¥ HeopraHuyeckass XuMus» 00ydaroIMMCsl MPEJOCTaBISAETCS BO3MOXKHOCTh OCO3HATh
3HaYCHHE MEPUOJUYECKOr0 3aKOHA C OOILIETEOPETHUECKUX W METOAOJIOTUYECKUX TTO3UIHH,
riry0xe MOHSATh HCTOPUYECKOe H3MEHEeHHe (YHKIMHA 3TOro 3aKkoHa — OT 00oOImaromei o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE 0 XMMUUYECKUX PEAKIHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nornonHsiercs B kKypcax 10 wum 11 KilaccoB aiemMeHTaMu  CoJepKaHUs, HMMEIOUUMU
KyJIbTYpOJIOTHUECKUH M TNPHUKIATHOW XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pacKpblBalOT €€ poJib B I03HABaTEIbHOU M
MPAKTUYECKON JESATEIBHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJIeMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMALMIO ¥ TMPUMEHSTh €€ IS MONOJHEHUS 3HAHUHN, pelIeHus
VMHTEJUIEKTYyaJIbHBIX M 3KCIEPUMEHTAJIbHBIX MCCIEAOBATENbCKUX 3a7ad. B 1emnoM coxpepkanue
y4eOHOro npeaMera « XuMus» JaHHOTO YPOBHS U3yU€HHUs OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTaHMYECKOTO M OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IIO3HABAEMOCTb IPUPOIHBIX SIBJIECHUI IyTEM IKCIIEPUMEHTA
U peuleHus] MPOTUBOPEUYHIl MeXay HOBBIMU (aKTaMU M TEOPETHUECKUMHU MPEIINOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTUYECKUX MpoOsieM, a Takke NpodiieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JJaHNUsI HOBBIX TEXHOJIOTMI U MaTepUasoB.

B nmnnane pemeHus 3agady  BOCHHUTAHUS, PA3BUTUS W COLMANM3ALMU  OOYYaIOIIMXCS
INPUHATBIE TIPOTPaMMOM 10 XMMHUHM IOAXOABl K OIPEACICHUIO COIEP)KaHHUS U IOCTPOEHUs
npeaMeTa MperycMaTpuBaloT (OopMHpOBaHHE YHUBEPCAIBHBIX Y4€OHBIX JEHCTBUN, MMEIOIINX



0a30BO€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JESATEIBHOCTH: pelIeHus MpobiieM, IOUCKa, aHaau3a u
0o0paboTkn wH(pOpMAIK, HEOOXOMUMBIX IJIsI MPHOOPETEHUS ONbITA NPAKTUYECKOH U
WCCIIEI0OBATENILCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMHH.

B mpakTtuke npenoaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl, TaK U
Ha YpOBHE cpelaHero oOmiero o0pa3oBaHuUs, TMPU  OMNPEIEICHUH COJEP>KATEIbHON
XapaKTepUCTHKU IeJiel M3y4yeHUs TMpeaMeTa HamlpaBiIeHHEM IEePBOCTENEHHON 3HAaYUMOCTU
TPaJUIIMOHHO TpHU3HAETCT (HOPMUPOBAHME OCHOB XWMHUYECKOM HAyKHM Kak O0JIaCTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIbHOCTH 4YeloBeKa M KaK OJHOTO U3
KOMITIOHEHTOB MHUpPOBOM KynbTyphl. C METOAMYECKON TOYKM 3pEeHHUS TaKOW MOAXOA K
OTIpe/ICNICHUIO 1eJIeH 3YUYeHHs MIpeIMEeTa SIBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pPCHHsS TJIABHBIMHU IIEJISIMH W3yUYEHHsS MpeaMeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) BASIOTCS:

e (QopmupoBaHHE CHCTEMBl XWMUYCCKUX 3HAHMHA KaK Ba)KHEUIEH COCTABISIONICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpA, B OCHOBE KOTOPOH JIE)KAT KIIIOYEBBIC TOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHH XHWMHUHU, OCBOEHHE SI3bIKa HAYKH, YCBOCHHE U
MOHMMAaHHUE CYUIHOCTH JOCTYHHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PAa3BUTUS U CTAHOBJICHHUS;

e (opMupOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB M
XUMHUYECKHUX peakInid, HeOOXOIUMBIX JUIsI TPHOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKHUX SBJICHUM, HMCIOIIMX MECTO B MPUPOJIEC, B MPAKTUUCCKOMN H
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIIEPHUMEHTa, COOJIOJCHHEM TMpaBui 0e30MacHOro
oOpallleHus ¢ BEIIeCTBAMH.

Hapsny ¢ atuM, comepkarenbHas XapakTepUCTUKa IeNIel U 3a/1a4 U3Y4YCHHUs IpeMeTa B
MporpaMMe 0 XUMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU
B CHCTeMe cpeaHero odmero ooOpasoBanus. CeromHss B TpENOJaBaHUM XWMHUU B OOJbIIEH
CTEMEeHH OTHaéTCs TNPEANOYTeHHE MPaKTUUYeCKOW KOMIIOHEHTE COJepKaHusi OO0yueHwus,
OPUEHTHUPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa OO0IIE00pa30BaTeIbHON  OpraHu3ally,
BJIQJICIONIECTO HE HAOOpOM 3HAHUM, a (QYHKIIMOHAIHHOM IPaMOTHOCTBIO, TO €CTh CHOCOO0aMHU
YMEHHSIMU aKTUBHOTO TOYYCHHS 3HAHUN M MPUMEHEHHS MX B PEATBHOMN JKU3HU IS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBa3u ¢ oTUM Tpu M3yueHUM mpeaMeTra «XHMHsS» JOMHUHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKKE LENH U 3a]auu, KaK:

ajanrtanys  OOydYaloOmMXCS K  YCJIOBHSIM  JUHAMHYHO  pPa3BHUBAIOLIETOCS  MUpA,
(bopMHpOBaHHE WHTEIUICKTYAJIbHO pAa3BUTOW JIMYHOCTH, TOTOBOH K C€aMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHHe y OOYyYAIOMIMXCA KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIIETCHITUH),
MMEIOIINX YHUBEPCATBHOE 3HAYCHHE /ISl PA3IMYHBIX BHJIOB JESTEILHOCTH: PEeIICHU polieMm,
MOWCKa, aHaMM3a W 00paboTKu WHQPOpPMAIMU, HEOOXOMUMBIX ISl TPHOOPETEHHUS OIbITa
NESTEIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHWM XHMHHU, a TaKXKe IS OICHKHU C
MO3UIUH IKOJIOTUYECKOM 06€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OPraHM3M YeJIOBEKa U MPUPOJHYIO CPELy;



pa3BUTHE MO3HABATEIIFHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIPHO IMPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMH, MCIIOJIB30BAaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUIS TTOVCKA M aHAIN3a YYeOHOW M HayYHO-TIONYJISIPHOH MH(POPMAIIMU XUMHYECKOTO
COZICPIKAHHUS;

(dbopMupoBaHKE U pa3BUTHE y 00yUYArOIINXCS aCCOUUATUBHOTO M JIOTHYECKOTO MBIIIICHNS,
HAOIOAATEeIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHUU U MIPOBECHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydyaromuxcs YyOexIEHHOCTH B TYMaHMCTHYECKOH HaIpaBICHHOCTH
XUMUH, €€ BaXHOW pOJIM B PpEMICHWHM TJOO0ANBHBIX  MpOOJIEeM  palMOHAIBHOTO
MIPUPOJIOTIONBF30BAHMS, TOIMOIHEHHUS SHEPTeTHYECKUX PECYpCOB W COXPAaHEHHS TMPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO0 OTHOIICHHS K TPHUPONE H CBOEMY
3JI0pOBBIO, A TaK)Ke MPUOOPETEHHUS OIBITA MCIIOJIb30BAHUS MMOJIYUYCHHBIX 3HAHUHN JUISl IPUHATUS
I'PaMOTHBIX PEIIEHUH B CUTyalUsIX, CBI3aHHBIX ¢ XMMUYECKUMH SIBJICHUSAMHU.

B yuebHOM mmane cpermHero oOmiero oOpa3oBaHUs MpenMeT «XUMUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPEAMETHON 00acTi «ECTeCTBeHHO-HAYyYHBIE TIPEMETHD).

OOmiee 4nciIo 4acoB, OTBEACHHBIX Ui M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHETrO
obmiero obpazoBanus, coctaBisieT 68 yacoB: B 10 xmacce — 34 yvaca (1 vac B Henmenmo), B 11
kiacce — 34 yaca (1 yac B Hezelo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

IIpenmer opraHM4ecKol XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B MOJyYCHUU
HOBBIX BEIIECTB U MaTEepHaIOB. Teopus CTpOeHUsI OpraHudecKux coequnennii A. M. bytieposa,
e€ oOcHOBHbIE mnoyoxeHus. CTpykTypHble (OpMYJbl OpraHMYECKHUX BellecTB. ['omosorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o0  KiIaccMpUKalMM  OpraHudeckux  BemiectB.  HomeHknartypa
OpPraHMYECKUX COEJAMHEHMHM (cucreMaTHyeckas) M TpHUBHMAJIbHbIE HAa3BaHMA BaKHEMIIMX
MIpe/ICTaBUTENEH KJIAaCCOB OPraHNYECKUX BEIECTB.

OKCHepUMEHTAIbHbIE METO/Ibl M3YUYEHMsI BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3liamMyu OpraHMYECKUX BEIECTB W MaTepHajaMH Ha WX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpPraHMYECKUX BEILIECTB, HAOMIOACHHWE W ONKMCAHUWE JEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPAILEHUIO OPraHMYECKUX BEIECTB IIPU HarpeBaHUM (IUIaBJI€HUE, OOYTIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBL: COCTaB U CTPOEHHE, I'OMOJIOTMYECKHUH pAx. MeTaH M 3TaH — MpocTellIne
MPEICTABUTENIN AJIKAHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBAa (peaklUuu 3aMEIleHUs |
TOPEHHUs), HaX0XKJICHUE B IPUPO/IE, TIOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHUM psAJl. DTWIECH U IMPONWIEH — MPOCTEUIINe
MIPEe/ICTAaBUTENMN AJKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHUS, THIpaTalluH, OKUCIICHUS U MOJIMMEPU3ALINHN), TOITYyYEHHE U TPUMEHEHUE.

Ankanuensl: OyragaueH-1,3 u metunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKUE
cBoMcTBa (peakuus noaumepusanuu). [lonyueHne CHHTETHYECKOTO KayuyKa U pe3uHBbI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psAa. ALCTHICH —
MPOCTEHIINN MPECTABUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruipupoBaHus, raJoreHUpOBaHUs, TUAPATALIUH, TOPEHUS ), [TOJIyYEHNUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3MYECKHE U XHUMUYECKHUE CBOWCTBA (peakiuu
rajJJoreHUPOBAaHUS U HUTPOBAHU), MOJY4YeHHE WU NpUMEHEeHHe. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOJYYeHUue U
npumeHenue. TOKCHYHOCTb apeHOB. [eHeTHueckas CBS3b MEXAY YIJIEBOJOpOAaMH,
MIPUHAJIEKALMME K Pa3InIHbIM KJIacCaM.

[IpupoaHble UCTOYHUKH YITIEBOJIOPOJOB. [IpupoaHblii ra3 ¥ MOMyTHBIE HE(TAHBIC Ta3bl.
Hedtsr u e€ mnpoucxoxnaenue. CrnocoObl TmiepepaOOTKU HEPTH: TMEpPEroHKa, KPEKUHT
(TepMuyeckuil, KaTamuTHUECKHit), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroJib U IpOAYKThI €0 epepadoTKHU.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHMsI BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMy IIacTMacc, KaydyKoB U pe3uHsl, kojulekuuu «HedTb» u «Yroab», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHUE NPAKTUYECKOW pPaOOTHI:

MOJYYEHUE ATUJICHA U U3YYEHUE €r0 CBOMCTB.
PacuérHbie 3agaun.



Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BbEMa, KOJIUYECTBa
WCXO/JHOTO BEIIECTBA WJIM TPOJYKTa PEAKIMH TI0 W3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoacoaep:xamye oprannyeckue coeuHeHUst

[IpenenvHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpPOEHHUE, (U3UUECKHUe HU
XMMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMH MeETaJlJIaMH, T'aJIOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHue. BogopoiHble CBSA3U MEXKIy MOJIEKyJaMu cliupToB. JleficTBUe MeTaHoa U 3TaHOJIa
Ha OpraHMU3M 4YeJIOBEKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKONb W TIHUIEPUH: CTpOeHHe, (u3nyeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOCMCTBYE CO IIEIOYHBIMU METaJIaMU, KaueCTBEHHAs peaKIus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue rauIepuHa U
STHJICHTJIUKOJIS.

@DeHoM: CTpPOSHHE MOJEKYJNbl, (U3NYECKHe M XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penomna.

Anpneruapl U kemowusvl. DopManbAerui, aneTaIbICTUI: CTpoeHHe, (u3uueckue u
XMMHUYECKHE CBOWCTBA (pEakUUU OKHUCIEHUS U BOCCTAHOBJIEHUS, KAaUECTBEHHBIC DPEAKIUH),
MI0JIyYE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOThI. MypaBbuHAsi U YKCYCHasl KUCIIOTHI:
CTpoeHue, Pu3ndecKkue 1 XUMUYECKHe CBOMCTBA (CBOICTBA, 00IIKeE /I Kiacca KHCIOT, PeaKIus
stepudukanuu), mnoiydyeHue u mnpuMmeHeHue. CTeapuHOBasi M OJEUHOBAsl KHUCJIOTHI Kak
MIPeICTaBUTENH BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE IEUCTBHE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
XKupsl. 'naponus xxupos. IIpumenenne xupos. bruonorudeckas poisb KUPOB.

YrieBoapl: cocTaB, Kiaccu(UKaIys yriieBoJaoB (MOHO-, TU- M TIoJMcaxapubl). [ mroko3a —
MpPOCTEHIINA MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJNbl, (PU3UUYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumonelictBue ¢ ruapokcunom Meau(ll), okucieHne aMMuadyHbIM PAcTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bl), HAXOXICHHE B MPHPOJE,
pUMeHeHue, ouonorudeckast poiab. @otocuuTe3. OpykTO3a Kak U30MEP TITFOKO3BI.

Kpaxman u nemironosa kak npupoansie noaumepbl. CTpoeHne Kpaxmalia U LEJUTION03BL.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaYeCTBEHHAs PEaKus C HOJA0M).

OKCHepUMEHTAIbHbIE METOJbl W3YUYEHMsI BEIIECTB U HX IPEBpAIICHUN: IPOBEACHUE,
HAOMIOZICHHE W ONKMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHHPTOB, KaueCTBEHHBIC
peaKkIMu OJIHOATOMHBIX CIUPTOB (OKHICJIICHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
CrUpTOB (B3amMoJielicTBHE TiuuepuHa ¢ ruapokcuaoM menu(ll)), ampaerunoB (OkuciieHHE
aMMHUAYHBIM pacTBopoM okcuga cepedpa(l) m rugpokcumom wmemu(ll), B3ammomeiicTBue
KpaxMaja ¢ HOJOM), TMPOBEJCHUE MPAKTUYECKOW padOThl: CBOMCTBAa pPACTBOpPAa YKCYCHOM
KHCJIOTBHI.

PacuértHurie 3amaun.

Bblunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 0o0bEMa, KOJIMYECTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTa pPEaKIMU IO HU3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTconepKalue OpraHn4ecKue COeAMHEHNUS.



AMMHOKHCIIOTBI Kak aM@oTepHble OpraHudyeckue coenuHeHusd. Pusudeckue u
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMuMHA). buonormyeckoe 3HadeHue
aMUHOKHCIIOT. [lenTuabl.

benkn kak nmpupoaHsle BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHas |
TPETUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEIKOB: THIPOJIN3, JEHATyparus,
KayeCTBEHHBIE PEAKIINU Ha OEIIKU.

DKCrepUMEHTaJIbHbIE METOJIbl U3YYEHMsI BEIIECTB M UX IPEBpALICHU: HaAOIIOJEHUE U
ONMCaHWe JEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalus OENKOB IpH HarpeBaHWW, LBETHHIE
peakuuu OenKoB.

BbIcOKOMO/IEKY/ISIPHBIE COCTUHEHUS

OCHOBHbBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEpPHU3ALUH, CpPEeaHSs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3aLUs U TOJIMKOHEHCALIHSL.

OKCIEpUMEHTAJIBHBIE METOJbl U3YUYEHMsI BEILIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3iaMy IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyUYKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBA3€d IPHU M3y4eHUHU opraHumdeckoi xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHHA, TaKk W
MOHSITUM, ABISAIOIUXCS CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOwe ecTecTBEHHO-HAyuyHbIE IOHATHS: SBJIEHHE, HAy4yHbI (akT, rumoresa, 3aKOH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKaluus, TMEePUOJUYHOCTb, HAOIIOJECHIE, H3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (OCIIKH, YTIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, FOPHbIE TOPO/IbL, OJIE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonoOrys: MUIIEBbIE MPOLYKTHI, OCHOBBI PAlJMOHATIBHOIO MUTAHUSA, MOIOIIUE CPENCTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE IIPENapaTsl, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

TeopeTuyeckue OCHOBbI XUMHH

Xumuueckuit smeMeHT. AToMm. Snpo aroma, H30TOMBI. DJEKTpPOHHAs O0O0JIOYKA.
DHepreTHYECKHe YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTany, S-, p-, d- anemeHTsl. OCOOCHHOCTH
pacmpeieNieHus AJIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DnekTpoHHask KOHPUTYpalKs aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cuctemMa XuMu4eckux siaemeHTtoB JI. .
MenpneneeBa. CBsi3b NEpHOIWYECKOrO 3akoHa W [lepmoamyueckoil CHCTEMBI XUMHUYECKHX
anementoB JI. 1. MenzaeneeBa ¢ COBPEMEHHON TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU



W3MEHEHHS CBOWCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpYyIIIaM U MepuojiaM. 3Ha4eHHE MEPHOANUECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buabl XUMHUECKOW CBA3M (KOBAJIEHTHAs
HEMoJIsIpHas W TOJspHAasi, MOHHAsA, MeTaJulnyeckas). MexaHu3Mbl 00pa30BaHUSI KOBaJEHTHOU
XUMUYECKON CBsA3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTB.
DIIEKTpOOTpULATENBHOCTh. CTEneHb OKUCIEHNA. VIOHBI: KATHOHBI K AaHUOHBI.

BemiectBa MOJEKYJISIpPHOrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THMBl KPUCTAIUIMUECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIA
KPUCTAIIMYECKON PEIIETKHU.

[TonsiTne o qucnepcHbIX cuctemax. MIcTUHHBIE M KOJITIOMIHBIE pacTBOPBL. MaccoBas 10is
BEILIECTBA B pacTBOPE.

Knaccupukauuss Heopranmdyeckux coeAuHeHuid. HomeHknaTypa HeopraHMYecKHX
BellecTB. ['eHeThueckass CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUUYHBIM
KJIaccam.

Xumuyeckas peakius. Knaccudukanus XUMHUECKHX peakUUid B HEOPraHUYECKOW U
OpraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHUs] MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M MpeBpallleHus
SHEPTHH NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iudHbIX (akTopoB. OOpaTHMBIE pEaKIIUU.
Xumnueckoe paBHoBecHe. DAaKTOpbI, BIMSIOLIME HAa COCTOSTHUE XHUMHYECKOTO PABHOBECHS.
[Tpuniun Jle [latensbe.

Onextponautnyeckas auccouuanus. CunbHble U ciadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KHUCIIast, HEUTpaJlbHasi, IIEJIO0YHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCIEPUMEHTAJIbHbIE METOJbl M3YyYEHMs] BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpPALIMS
tabmun «lleprognyeckas cucrtema xumudeckux siaeMeHToB J[. U. MenaeneeBay», u3ydeHue
MojeNiell KPUCTAUIMYECKUX peIlETOK, HaOJI0JeHHEe M ONMCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3okKEHHE MEPOKCHAA BOJAOpPOJAa B MPUCYTCTBUM KaTalln3aTopa,
OIIPEZCIICHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MpOBEACHHE MpaKTUUeCKoW paboThl «BnusHue pa3nuuHbIXx (AKTOpPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINI.

Pacuérnele 3a1aun.

Pacuérel o ypaBHEHUSIM XMMHUYECKUX PEAKIIMM, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€ThI C UCIONB30BAHUEM MOHATUS «MACCOBas J10JI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonmoxxenne HemeramioB B Ilepuogudeckoil cucTeMe XHUMHYECKHX
anementoB JI. M. MenzneneeBa M 0COOGHHOCTH CTpoeHHUs aromoB. dusnyeckune CcBOWCTBa
HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIIopoJa, cepbl, hocdopa u yriaepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yraepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAECPKAIIUX KUCIIOT, BOJOPOIHBIX
COEJIMHEHUIN).

[IpuMeHeHNe Ba)XKHENIIMX HEMETAJUIOB U UX COCIMHEHU.

Mertauisl. [lonoxenne metamios B [lepuoguyeckoil cuCTEME XUMHUYECKUX JIEMEHTOB /1.
H. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmue



¢dbuzmdeckue cBoiicTBa MeTayioB. CIUIaBbl METAIIOB. DJIEKTPOXMUMHYECKUN Pl HAINPSOIKEHUN
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAIOB (HATpUM, KaJMi, KajablMd, MarHuu,
ATIOMUHHM, IUHK, XPOM, KeJle30, Me/Ib) U UX COSTUHEHHIA.

OO6mmue cnocoOsI monyueHus MeTauioB. [I[puMeHeHre MEeTaIJIOB B OBITY M TEXHHUKE.

DKCNEPUMEHTAJIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB WU UX MPEBpAIICHUN: U3YUYCHHE
KoJuleKuuu «MeTamipl M CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE HKCIICPUMEHTAIBHBIX
3a1a4, HaONIOJICHHWEe W  ONHCAaHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3auMoieiicTBHE THUIPOKCHIA AIOMUHHUS C PAcTBOPAMH KHCIOT U INEJNOYeH, KadyeCTBCHHBIE
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuéranic 3agaun.

Pacuéter macchel BemiecTBa WM 00BEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OZHOTO M3 YYACTBYIOIIMX B PEaKLUH BELIECTB, pacy€éThl Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MTPOIYKTOB PEAKIIMHU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumun B oOecriedeHUN SKOJOTUYECKON, SHEPTETHUECKOM U MUIIEBON 0€30MacHOCTH,
pasBuTUM MeauuuHbl. [IOHATHE O HaydHBIX METOAAX NO3HAHUS BEIIECTB M XUMHUYECKUX
pEaKLHid.

[Ipencrapnenuss 00 O0OMIMX HAyYHbIX NPUHLIUIAX [POMBINIICHHOTO TOTy4YeHUs
BaKHEHIIIMX BEIIIECTB.

YenoBek B MHpE BEIIECTB W MATEPHUAIOB: BAKHEHIIME CTPOUTEIBHBIE MAaTEpHAaJbI,
KOHCTPYKLUHMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepuajbl I 3JICKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPraHUYeCKIe U MUHEPATbHBIC yI00peHUsI.

XuMHSI U 30pOBbE 4YEJIOBEKA: IMpaBHJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApPaTOB,
npaBujia 0€30MacHOTO UCIIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTOBCEIHEBHOMN KU3HU.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXNnpeaMETHBIX CBA3EH MU U3YyUEHUH OOIIEH M HEOpraHU4eCKOW XMMHHU B
11 xmacce ocymiecTBIsAETCS Yepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK W TOHATHUH, SBISIFOIIMXCA CUCTEMHBIMU JIJI1 OTIAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHUS: HAay4YHBIM (akKT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajms, CUHTE3,  KIacCUpUKAlUs,  MEePUOJUYHOCTh,  HAOIMIOJEHUE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOII,
pPaaMoOaKTUBHOCTh, MOJICKYJIA, SHEPTETUUYECKUN ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE
COCTOSTHUE BENIeCTBA, GU3NUCCKUE BEITMUUHBI U CIMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OOMEH BEIIECTB B OPraHU3Me.

['eorpadus: MuHEpasbl, TOPHBIE TTOPO/IBI, MOJE3HBIE NCKOMIAeMbIe, TOTLIUBO, PECYPCHI.

TexHomorus: XAMHUYECKast MIPOMBIIUICHHOCT, METAJLTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHaoB, CEJIbCKOXO03MCTBEHHOE MPOMU3BOJICTBO, MUIIeBas
MIPOMBIIIICHHOCT, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MPENapaToB, NPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaT€pUANIOB, 3JIEKTPOHHAS IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHUS OOy4alOIIUMUCS
MporpaMM CpeIHero oduiero oopazoBaHusi (JIMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM).
HayuHo-meTroanueckoit OCHOBOM [uisi pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpPEIHEro o0LIEero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

B coorBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOGHHUs mpeameTa «XHMHS» Ha YpPOBHE CcpeaHero ooimero obpa3oBaHus
BBIJICTICHBI CIIEIYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAOIIMMUCS POCCHUUCKONW TPa)KTaHCKONW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KJIFOUEBBIX
[IEHHOCTEN U UCTOPUUYECKHUX TP 0a30BOM HAYKH XUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCsi PyKOBOJCTBOBATHCSI B CBOEU N€ATEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TMPUCYILIMMHU II€JIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3oBaHus;

HaJIW4Yue TMPABOCO3HAHMS HKOJIOTUYECKOM KYNbTypbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «XHUMHs» JOCTUTAlOTCsl B €AMHCTBE
y4eOHOM M  BOCIUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMHM M HJAEAJaMU  POCCUICKOTO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMH B OO0IIECTBE HOpPMaMHM M TpaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSA M HPABCTBEHHOI'O CTaHOBIICHUS
JTMYHOCTH 00YYaOLIIXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpenMeTa «XUMUS OTPaxaroT COPMHPOBAHHOCTH
OIbITa TO3HABATEJIBHOM W MPAKTUYECKOW JAEATENbHOCTH OOYyYalOMIMXCs [0 pealn3aluu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 00g3aHHOCTEHN, yBaXKEHUS K
3aKOHY Y IPaBONOPSAKY;

MIPECTABIEHUS] O COLMAIBbHBIX HOPMax M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHMH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENLHOCTU MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTBI IPYTHX
MIPH aHAJN3€e PA3IUYHBIX BUJIOB YUCOHOH €SI TENbHOCTH;

2) NIATPHOTHYECKOI0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU

XHMHH;



yBaXEHHUS K IPOLIECCY TBOpPUECTBAa B OOJACTH TEOPUU M IMPAKTUUYECKOrO MPUMEHEHHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOJCHMIH,
KpPOMNOTJIMBBIX 3KCIIEPUMEHTAJIbHBIX TIOUCKOB, TIOCTOSHHOT'O TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca M T[03HABATEIbHBIX MOTHBOB B TIOJYYEHHHM M TOCIEAYIOIIEM aHalu3e
nH(pOpPMaIIUU O MEePETOBbIX JOCTUKEHUSIX COBPEMEHHONU OTEUECTBEHHONW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CHIOCOOHOCTH OLIGHUBATh CHUTYallid, CBSI3aHHbIE C XHMHUYECKUMHU SIBJICHUSAMHU, WU
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHHMBaTh CBOE MOBEACHHE W TOCTYNKH CBOUX TOBapHILIEH € MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIIKOB;

4) popMupoBaHHSA KYJbTYPHI 310POBbSI:

MOHMMAaHMs LIEHHOCTEeH 310poBoro M Oe3omacHoro oOpas3a >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHHsT TpaBWJI O€30MacHOr0 OOpalleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JE€SATEIBHOCTH;

MIOHMMAHMs LIEHHOCTH IpaBWJl HHAUBUAYAJIbHOIO M KOJJIEKTUBHOIO O€30I1aCHOTrO
TOBE/ICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 30POBBIO U KHU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BAaTEIbCKON JesATEIbHOCTH,
O0ILECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyaCTHE B PEIICHUH TMPAKTUYECKUX 3a7ay COIMAIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3yUYeHHIO MPO(EeccCHil pa3iuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHU 110 XUMUUY;

yBa)XXEHUS K TPYIY, JIOISM Tpyia U pe3yabTaTaM TPYAOBOH AESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIWBUIYaIbHOM TpPaeKTOpUM OOpa30BaHMs,
Oynyueit npodeccun U peaau3aluy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) IKOJIOrHYECKOro BOCIIMTAHUSA:

9KOJIOTHUYECKH 1[€JIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHHMS TJI00AJTBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIEeM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHOM CPEbI;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOIB30BAHUS JOCTHIKEHUN XMUMHUU JUIsL PELLICHUs BOIIPOCOB
palMOHAIBLHOTO MPUPOIONOIB30BAHNUS;

aKTUBHOTO HETPUATHS JEHCTBUI, MPUHOCSALINX BpPENl OKpY’Kalolled NpUpOIHOU cpere,
YMEHHSI TPOTHO3UPOBATHh HEOIAroNpuUsATHbIE HKOJIOTMUYECKHUE IMOCIEACTBHS MPEJIPUHUMAEMbIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJIU4Yus PA3BUTOrO HKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KyJbTYpbI, OIIbITA
NESTENBHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAThCSI HMH B



[103HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHHUS:

C(OPMHPOBAHHOCTH  MHPOBO33PEHUs,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOHN NMPaKTUKH;

MOHUMaHMs cHeluM(UKM XUMHUM KaK HayKd, OCO3HaHHA €€ posnd B (HOpMUPOBaAHHUU
PalMOHAIBLHOIO HAYYHOT'O MBIIIIEHHS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTABICHHS 00 OKpY KaroleM
MHpE KAaK O €IUHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpobeM COXpaHEHUs PUPOIHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO0OH 3HAUYMMOCTH XHMMHUM JAJIsi COBPEMEHHOM NMBMIM3AalMU: B €€
T'YMaHHUCTUYECKOW HaIpaBICHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHON
KyJbTYpPbl, pELIEHUH I100aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIIEBOM M HKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEAHIIUHEI,
00ecrieueHNH YCIOBHUI YCIIEHIHOr0 TPy/ia U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaXKOr0 YjeHa
00I111eCTBa;

€CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOAOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUH OKPYXKAIOMIETO MHpa M MPOUCXOIAIIMX B HEM W3MEHEHHIA,
YMEHUs AenaTb 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LICJIBIO MTOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKHUE 3HAHUS JJISl peIlIeHus MpodyieM
B peajbHBIX KU3HECHHBIX CUTYalLMsIX;

HHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM ACATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIy4CHHIO HOBBIX 3HAaHMM 10 XMMHMH B COOTBETCTBHUM C JKH3HCHHBIMU
MOTPeOHOCTSMU;

WHTEpeca K OCOOEGHHOCTSM TpyJa B pa3iuyHbIX cdepax mpodeccHoHATbHON

JEATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATbHI

MertanpeameTHble pe3yibTaTbl OCBOCHMS y4eOHOro IpenMera «XUMHUS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHHUST OOYUYAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 11€JOCTHOCTh HAyYHON KapTUHBI MUpa
U crienu(rKy METOJI0B MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHHE, MPOLECC, cUCTeMa, Hay4yHbIH (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCallbHble ~ yueOHble  JeHCTBHS  (TMO3HABaTeNbHBbIE,  KOMMYHHKATHBHBIE,
peryisTuBHbIE), obecneunBaomme (HopMUpoBaHHE (YHKLUMOHAIBHOM T'PAaMOTHOCTH H
COLIMAJILHOM KOMIIETEHIIMH 00YYarOIINXCS;

CHOCOOHOCTh  OOy4aloIIMXCS ~ HMCIOJb30BaThb  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAIbHbIC y4deOHbIC ICWCTBUS B IO3HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.



MertanpeaMeTHble pe3ysbTaThl OTPAXKAalOT OBJIAJICHUE YHHUBEPCATbHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMH I€UCTBUSIMU.

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU MMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE eI CTBHSA:

CaMOCTOSITENIbHO  (hOPMYJIMPOBaTh M aKTyalM3MpOBaTh NPoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIENATh LENU JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKCHHUS,
COOTHOCHUTB PE3yJIbTAThI ACATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMH;

WCIONb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATH
XapakTEepHble TMPU3HAKKM TOHATHUI M yCTaHaBIMBAaTh WX B3aMMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH TSI KJIACCU(DUKAIIMN BEIIECTB U XUMUYCCKUX PEAKITU;

yCTaHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3U MEXKIY U3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUUECKHE PpACCYKIAEHUS (MHAYKTHUBHBbIE, JEIyKTUBHbIC, [0 aHAJIOTHUN),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHpPOBATH
BBIBOJIBI U 3aKJTIOUEHNS,

MIPUMEHATH B MPOIECCE MO3HAHUS, UCTIONB3YEMbIE B XUMHH CUMBOJUYECKUE (3HAKOBHIC)
MOJIEITH, MPE0OPa30BBIBATH MOJICTBHBIC IPEICTABICHHUS — XUMUYECKUN 3HAK (CHMBOI) SJIEMEHTA,
XuMHueckas (opMmyna, ypaBHEHHE XUMHUYECKOM pEakIuu — TMpH pEIIeHuH Y4eOHBIX
[I03HABATENIbHBIX W MPAKTUYECKUX 3a]ad, IPUMEHATh HA3BAHHBIC MOJEJIbHBIE MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITHH.

2) 6a3oBbIe HccIeI0BaTEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOT'O MO3HAHUS BEUIECTB U XUMUYECKUX PEaAKIIUi;

dbopMynupoBaTh LEAM M 33JaYd  HMCCIEAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
1St GOPMHUPOBAHMSI TUTIOTE3HI TIO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIAJETh HABBIKAMU CAMOCTOSITELHOTO IUIAHUPOBAHUS M TPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIATh 32 XOJOM IPOIEcca, CaMOCTOATEIHHO
MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIUpOBaTh OOOOMIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MpOJIETaHHON
pabore;

MIPUOOpPETaTh OMNBIT YYEHUYECKOW HCCIEA0BATEIbCKOM U TPOEKTHOM J1€ATEIbHOCTH,
MPOSIBIISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOIOB pEIICHUs
MPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMUS.

3) pa6ora c unopmaumeii:

OPUEHTHPOBATHCS B PA3UYHBIX HUCTOYHHKAX WHGOpMamuu (HAYYHO-TIOMYJISpHAS
aUTepaTypa XUMHYECKOTO COJAEpKaHWs, CIPAaBOYHbIE TocoOMs, pecypchl VHTepHeTa),
aHAMM3UPOBaTh HWHGOPMAIIMIO Pa3NUYHBIX BUAOB H (OPM TMPEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTb;

dbopmMynHUpoBaTh 3ampOChl M TPUMEHSATh PA3IUYHBIE METOJBI MPH TOWCKE U OTOOpe
nH(popManuu, He0OXOAUMOM JIJIs1 BEIIOJHEHUSI YUEOHBIX 3a]1a4 ONPEACIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HUCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (hopMmy mpencTaBieHus: nHGopMauu (CXeMsl,
rpaduky, TuarpaMMel, TaOJIUIbL, PUCYHKU U IPYTHE);

WCIOJb30BaTh HAYYHBIA S3bIK B KA4yeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uH(popManuel: TPUMEHATh MEXINpeAMeTHble ((U3Mueckue U MaTeMaTH4eCcKHe) 3HaKu |
CHUMBOJIBI, (hOpMYJIbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISIAHOCTH.

OByaieHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMBI B X0Ji€ AMAJIOra W/WIN JAUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIHUPOBATh CBOU MPEUIOKECHHS OTHOCHTEIHHO BBIMOJHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TMPE3CHTALMEH pPe3yNbTaTOB IMO3HABATEIBHON JEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO WCCICIOBAHUIO CBOWCTB HM3yYaeMBIX BEIICCTB,
peannzanu y4eOHOTO TMpoeKkTa M (OPMYyIHUPOBATh BBIBOABI MO Pe3yJbTaTaM MPOBEIEHHBIX
HCCIeIOBaHUi MMyTEM COTJIacOBaHUS MO3ULIUN B X0€ 00CYKACHHS U 00MEHAa MHEHHUSIMH.

OByajeHne YHUBEPCAILHBIMHU PEryJsiTHBHBIMY JICHCTBUSIMU:

CaMOCTOSITENIFHO TUIAHMPOBATHh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIHLHOCTH,
orpenenss e€ 1enu W 3aJa4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
MpeagaraeMblii anropuT™M ACMCTBUI NIPU BHIMOTHEHUH YUYE€OHBIX M UCCIENOBATENLCKUX 3aad,
BBIOMpAaTh Hanbosiee A3 (HEKTUBHBIN CIOCOO UX PEIICHUs C YYETOM IMOTYUYEHHUSI HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYCECKHUX PEAKIIHSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JIEATEIIbHOCTH HAa OCHOBE CaMOAHAIM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHudecKkast XuMus» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI O XHWMHYECKOH COCTaBIAIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJIM XUMHUHM B IO3HAHUM SBICHUH NPUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOW st
pelIieHHus MpaKTUYEeCKUX 3a7ad M DKOJOTWYeCKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpee;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHUS (XMMUYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJla, BAJIEGHTHOCTD,
ANEKTPOOTPHUIATEILHOCT, XHWMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJib, MOJIIpHas Macca, MOJSIPHBIE O00BEM, YIJIEpPOAHBIN  CKEJerT,
(GyHKIMOHATBHAS TPYIIA, PAJAWKal, HU30MEPHs, HW30MEphbl, TOMOJOTHYECKUN pAI, TOMOJOTH,
YTJIEBONOPOABI, KUCIOPOA U a30TCOJAEPIKAIINE COCOUHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHMSI ); TEOPUU U 3aKOHBI (T€OpHUsl CTPOCHHUSI OpraHUIeCKUX
BemectB A. M. byrtnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHM; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE IOHHMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUUECKHX SBJICHUH, (DAaKTOJIOTMUYECKHE CBEACHHS O CBOMCTBAX,



COCTaBe, MOJyYEeHUHU U 0€30MIaCHOM HCIOJIb30BAaHUHU BaXKHEUIINX OPraHMUYECKHUX BEIIECTB B OBITY
U IPAaKTHUYECKOH 1€ATEIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTePHbIC MPU3HAKU TIOHATUH, YCTAaHABINBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS MIPU ONMCAHUM COCTaBa, CTPOEHUS U
MpEeBpalICHUI OPraHUYECKUX COCIMHEHHH;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaEHHOMN) (hOpMYJT OpraHMuYECKUX BEILECTB
U YpaBHEHMM XMMHYECKUX PEaKIMi, NU3roTaBIUBaTh MOJEIH MOJIEKYJ OPraHUYECKUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAAIEHKHOCTh N3YUEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K OINpeAes€HHOMY KJaccy/Tpymnine COeIMHEHUN
(YrieBoJoponbl, KHUCIOpPOA UM  a30TCOJAEpKaIlM€ COEAMHEHMS, BBICOKOMOJEKYJISPHBIC
COCIMHEHUs), JaBaTh UM Ha3BaHHMA Mo cucremarndeckoi Homenkinatype (IUPAC), a Taxxke
MIPUBOJUTH TPUBUAIBHBIE Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOMUIIEH,
aleTUJICH, STWICHIJIMKOJb, TIULEpUH, (PeHoid, ¢dopMabAeruj, aleTaabAerujl, MypaBbHUHAs
KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KHUCIJIOTA, CTEAPUHOBAsl KUCIIOTa, TIIOKO03a, (PYKTO3a,
KpaxmMarl, [IeJIJTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh yYMEHHUS ONPEACTATh BHIbl XUMHUYECKOW CBA3HM B OPraHUYECKHUX
coeMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJIOXKEHHSI TEOPUH CTPOCHHUS OpPraHUYECKHX
BemecTB A. M. byTtiepoBa st 0ObSICHEHHSI 3aBHCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHMS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTpPOEHHE, (U3HUECKHE W
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BEUIECTB
(meTaH, »TaH, JTWICH, NPONWICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHzom,
METaHOJI, 3TaHOJI, STUJICHIVIUKOJb, [VIMLEPHUH, (EHOJI, aleTalbIerul, MypaBbuHasi U yKCyCHas
KHMCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUIl0j03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUUl ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOIHOTO CHIPBS
(HedTh, TPUPOIHBIA Ta3, Yroiyib), CIOCOOBI MX IMEpPepadOTKHM U TMPAKTUYECKOE NPUMEHEHUE
MIPOYKTOB IEpeEPabOTKHY;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSM
(Maccel, 00BEMa, KOJMYECTBA MCXOAHOrO BEIIECTBA WM MPOAYKTAa PEAKIUU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIMN);

c(hOpMHUPOBAHHOCTh YMECHHI BJIaJIETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, UCIOJIB3YEeMbIX B XHUMHH TPHU HM3YYCHUH BEIIECTB M XHUMHYECKUX SIBICHUU
(HabmroieHNe, UW3MEpPEHHe, HKCIEPUMEHT, MOJICIUPOBAHME), MHCIOIb30BaTh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSATHS PEIICHNN B KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMECHHI COOJIFOIATh MpaBUila MOJB30BAHUS XUMUYECKOW MOCYI0H U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIa OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH IO BBITOTHEHUIO JTA00PAaTOPHBIX XUMHUYECKHUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBINOJHATH XUMUYECKUN DKCHEPUMEHT
(mpeBpaieHusi OpraHUYECKUX BEIIECTB MPH HArPEBAHUU, MOTYUYEHUE STUJICHA U M3YYCHHE €ro
CBOMCTB, KaueCTBCHHBIC PEAKIMM OPTaHUYECKUX BEIIECTB, JEeHAaTypalus OEJIKOB Mpu
HarpeBaHUH, [[BETHBIC PEaKIMU OENKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHHKHU 0€30MacHOCTU
mpu oOpalleHuy ¢ BEeIIeCTBaMU M J1a00paTOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO H3KCIepuMeHTa B (opMe 3amuch ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIUi U
(hopMyJITHPOBATH BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(POPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/IcTBa MaccoBOi MH(popMmaiuu, IHTEpHET U APYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TIpaBWjIa DKOJOTHYECKH IEIecOo00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM NESITCIBPHOCTH B IEJISX COXPAHEHHS CBOETO 3/I0POBBS W
OKPY’KaIOIIEeH MPUPOTHON Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI
OMpEeNIeNEHHBIX OPraHMYECKUX BEIECTB, MOHMMAast cMbica mokaszarens [IJIK, mosicHaTts Ha
MpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JICUCTBUS HA OpraHU3M
YEJI0BEKa;

JUIs O0y4YaroIMXCs C OTPAaHMYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbS: YMEHHE TNPHUMEHSITh
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BELIECTB U XUMUYECKUX SIBICHUM;

JUIA  CIeNbIX M CcHa0OBHIANIMX OOYyYaroIMXCsA: YMEHHE HCIOJIb30BaTh peibedHo-
TOUCYHYIO cucTeMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmy.

11 KVIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOm@as u HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa, POJIM XMMHUU B TMO3HAHUHU SIBICHUW NPUPOIBL, B (POPMUPOBAHUU
MBIIUIEHUSI U KYJBTYpBl JIMYHOCTU, €€ (YHKIMOHAJIHbHOW TPAMOTHOCTH, HEOOXOAMMOW st
peICHrUd MNPAKTHYCCKUX 3adad W SKOJOTHYCCKU 00OCHOBAaHHOTO OTHOIIEHHUSA K CBOCMY
3/10pOBBIO U IIPUPOJIHOM CpeEE;

BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
MOHATHS (XMMHUYECKUH 3JICMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O0O0BEM, BAJIEHTHOCTb, DSJEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAsl, HWOHHAs, MeTaJuIMuecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKAss  PEIIETKa, THUIBI XMMHYECKUX  PEaKklUMi, pacTBOpP, AIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIUH, XUMHYEeCKOe paBHOBECHE); TEOPHHM U  3aKOHbl  (Teopus
BJIEKTPOJUTUYECKON Jauccouuanuu, nepuoauueckuii 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpPAaHCHUA MACChbl BCIICCTB, 3aKOH COXPAHCHUSA W IMPEBPAUICHUA OSHCPTUH IPH XUMHYCCKUX
peaKuH;{x), 3dKOHOMCEPHOCTH, CUMBOJIMUECKHI SI3BIK XUMHHU, MHUPOBO33PCHUCCKHUC 3HAHUA,
JeKale B OCHOBE TIOHMMAaHHUs TNPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBICHHIA,
(hakToNOruuecKue CBeJIeHUsI O CBOMCTBAX, COCTaBe, MOJyUYEHUH U OE30IaCHOM HCIOJIb30BAaHUU
BaYKHEHIIINX HEOPraHWYECKUX BEIIECTB B ObITY U MPAKTUYECKON NeATEIHbHOCTH YEI0BEKa;



c(OPMHPOBAHHOCTb YMEHUH BBISBIIATh XapaKTEPHbIC NMPU3HAKU MTOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHUS MpPHU OMNHCAHWU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIOIb30BATh XUMHUYECKYIO CHUMBOJMKY ISl COCTAaBJICHUS
¢opMyn BeLIECTB M YPaBHEHMH XMMHUYECKHUX PEAKIMH, CHUCTEMAaTUYECKyI0 HOMEHKIATypy
(IJUPAC) u TpuBHanbHBIC Ha3BaHHs OTAEIbHBIX HEOPraHWYECKHX BEINECTB (yrapHbIi ras,
YIJEKUCIBIA Ta3, aMMHUaK, TaliéHas M3BECTh, HErami€Has W3BECTb, MUTHbEBas cojia, MUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONPEEIIATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUSX PA3INYHOTO COCTABA, BUJ XUMHUYECKON CBA3M (KOBAaJICHTHAs, HOHHAS,
MeTaJsInyecKasi, BOJOPOAHAs) B COCIUHEHUSIX, TUIl KPUCTAJUIMYECKOW pPEHIETKH KOHKPETHOIO
BelECTBA (ATOMHas, MOJIEKYJIsSpHasi, MOHHas, MEeTaJJIM4yecKas), XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCIUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUIl yCTaHABIMBATH MPUHAJIEKHOCTh HEOPraHMYECKHX BEIECTB
10 UX COCTaBY K ONpPEACIEHHOMY KJIacCy/TpyMIe COeAUHEHNH (IPOCThIEe BELIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCU/bl, OCHOBaHMs, KUCIOTHI, aM(POTEPHBIE THIPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT Mepuomudeckoro 3akoHa JI. U.
MenpaeneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYH0, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINY;

C(OPMHPOBAHHOCTE YMEHHMH  XapaKTepu3oBaTb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepronos [leproanyeckoi cucteMbl XUMUYECKUX 3ieMeHToB /1. U.
MeHnzeneeBa, HCHOJIB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIC OpPOHMTANINY, «IHEPrETHYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB M HX
COeIMHEHUH o nepuoaam u rpynnam Ilepuoanueckoi cucteMbl XUMHUYECKUX AiieMeHTOB [l. 1.
MeHnpemneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XMMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYIIECTBOBAaHUE
FEHETHUUYECKON CBA3M MEXJAYy HEOpraHMYECKMMM BEIIECTBAMHU C IIOMOULIbIO ypaBHEHHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(PULUPOBATh XMUMUYECKHE PEAKLUU IO Pa3IUYHbIM
MpU3HakKaM (YMCIy M COCTaBy pearupyrollMx BEIIECTB, TEIJIOBOMY 3(PQEeKTy peakluu,
HM3MEHEHHUIO CTENEHEN OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH pEaKlii, YUaCTHIO KaTallu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIMNA PA3IHMUHBIX THIIOB, TOJHBIE
U COKpAIlIEHHbIC YpaBHEHUS pPEaKLMi MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBUS, MPH KOTOPBIX 3TH
peaknuu UAyT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAWUTH PEAKIUH, MOATBEPXKIAIOUINE KadeCTBEHHBIIM
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaTh OMNBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTE YMEHHUI PAacKpbIBATh CYLIHOCTb OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBJICHUS 3JIEKTPOHHOIO OaaHca STUX PeaKIHii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMUMUYECKOH PEaKIUu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHYECKOTO paBHOBECHS B 3aBUCHUMOCTU OT
BHe1Hero Bo3aeicTus (npunuun Jle larense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XUMHUYECKHE TPOIECCHl, JeKallhue B
OCHOBE IIPOMBIIIEHHOTO MOJyUYEHUsI CEPHOM KUCJIOThI, aMMHaKa, a Takke c()OPMUPOBAHHOCTD
MpeaCcTaBIeHUH 00 OOIMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TNPOBOJUTH BBIYUCICHUS C HCIOIb30BAHUEM TIOHATHUS
«MaccoBasi 0N BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHMH Ta30B IMPU XMUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO U3 YYAacTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO >(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUs MAaCChl BEIIECTB, IPEBPAILEHUS U COXPAHEHHS YHEPTHH;

c(hopMUPOBAHHOCTh YMEHHUH COOJIFOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaTOpHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUIIa OOPAIEHUs C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIMSMH TI0 BBITTOJTHEHHIO JTa00paTOPHBIX XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(paznoxeHue NEpOKCHIAa BOJAOpPOJAa B MPHCYTCTBUM KaTalu3aTopa, OINpENIEIeHUEe Cpeabl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklUd HOHHOro OOMEHa, KayeCTBEHHbIE pPEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amad mo TtemMam «Metamwe»y U «Hemeramiey) B COOTBETCTBHHM C IpPaBHJIAMH TEXHUKHU
0e30MacHOCTH MpU 0OpaIIeHUH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYIOBAHHEM, MTPE/ICTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATH XUMHUECKYI0 WH(POPMAIHUIO,
MOJIy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTBa MaccOBOW KOMMYyHHKanuu, VHTepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TIpaBUjIa DKOJIOTHYECKH IEIecCOo00pa3HOro
MOBEACHUS. B OBITY M TPYAOBOH JEATEIBHOCTH B LEJSIX COXPAHEHMsI CBOErO 3JI0pPOBbSI U
OKpY Karollel MPUPOIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JEMCTBHS HA >KHUBBIE OPTaHU3MBbI
OIpe/IeIEHHBIX BEIECTB, MOHUMAas cMblca nokasartens [1JIK, moscHiATh Ha mpuMmepax CrocoObl
YMEHBIIIEHUS U TMPEJOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIsi O0Y4YaroIIMXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHE MPHUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHHIA;

JUIA  CIeNbIX M CHa0OBHIANIMX OOYyYaroIIUXCsA: YMEHHE HCIONB30BaTh pelbeHO-
TOYEUHYIO cucTeMmy obo3Hauenuit JI. bpaiins s 3anucu xumMuyeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Konrpoibubie | IlpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypesI
Pasnea 1. TeopeTudyeckne 0CHOBbI OPraHN4YecKOi XUMHH
IIpeamer oprannyeckoit xumun. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COSTUHEHUN A. 3
M. Bytneposa
Hroro 1o pasueny 3
Pa3pnen 2. YrieBogopoabt
2.1 [IpenenbHbIe YTIIEBOAOPOABI — ATKAHBI 2
59 HenpenenbHble yrieBoJOpOIbI: AJIKEHBI, 5 1
aJIKaJUEHbI, AJIKMHbI
2.3 ApomaTHu4ecKue yriieBO0POIbI 2
24 ITpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
UX mepepadoTKa
Hroro no pazueny 13
Paspnen 3. Kuciiopoacoaep:xanue oprannyeckue coeJuHeHUs
3.1 Criupter. ®enon 3
3.9 Anpneruasl. KapOoHOBBIE KHCIIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VrneBoasl 3 2




Hroro no pasgeny

13

Pa3znen 4. A3oTcoaep:kanime opraHuyecKue coeTnHEeHHsI

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Uroro mo pazneny 3
Pa3znen 5. BoicokomoJieKkyJIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro o pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1esioB U TeM undpoBbIie
Ne n/m P Kontpoabubie | IIpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Teopernueckne 0OCHOBbI XUMUM
Crpoenue atomoB. [lepnonnuecknii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMUMHUYECKHX 3
snemenToB JI. . MenaeneeBa
12 Crpoenue BemiectBa. MHOroobOpasue 4
' BELIECTB
1.3 XUMUYECKUE PeaKIHH 6 1 1
Hroro mo pazneny 13
Paznen 2. Heoprannueckasi xumust
2.1 MerTanibt 1
2.2 Hewmeranmsl 1
53 CBsi3b HEOPTAaHMYECKUX M OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bceero Kontpoabueie | Ipaxtuieckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
1 IIpeamer opraHu4eCcKO XUMHUH, €€ 1
BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust CTpoeHHs OPraHUYECKUX
2 coequHeHuii A. M. Bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccuPpUKaIuu
3 opraHuueckux BemiectB. Homenkmarypa 1
(cuctemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHH Psifg
5 Mertan u 3TaH — npocTeume 1
MPEJICTaBUTENIH aJTKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINe 1
MIPEACTAaBUTENH AJIKEHOB
8 [Ipaktuueckas padota Ne 1. «Iloxyuenue 1 1
ATUJIEHA U U3yYEHUE €T0 CBONCTBY
Ankanuensl. bytaauen-1,3 u
9 meTunoyTanuen-1,3. Ilonydenue 1

CHUHTCTUYCCKOI'O KayuyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUH psil. ALIETHIIEH —
IIPOCTENIINI IPEICTABUTEND AJIKUHOB

11 Bbruuciienus no ypaBHEHUIO XUMUYECKOH
peaxkuuu

12 Apenbl: 6eH30J1 ¥ TOIYO0JI. TOKCHUHOCTD
apeHoB

13 ['eHeTHueckas CBs3b yIi€BOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHBIM KJ1accaMm
[TpupoiHbIE UCTOUHUKH YTIE€BOJAOPOIOB:

14 NPUPOIHBIH ra3 U MOMyTHHIE He(TIHbIC
ra3pl, He()Thb U MPOIYKTHI €€ epepadoTKU
[TpupoaHble HCTOYHHUKH YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3el, HeThb ¥ MPOIYKTHI €€ TIepepadoTKN

16 KonrtponbHas pabota no pasaeny
«YTI1€BOI0POBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BosoponHas cBs3b

18 MHoOroaToOMHbIE CIIUPTHI: ITUIIECHTIUKOIIb U
[JIMLEPUH

19 ®DeHoJI: CTPOCHUE MOJICKYJIBI, (Pr3nyecKue
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GopMalbIaeTua U
aneTanpaerul. AeToH

21 OHOOCHOBHBIE IIpeesIbHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCyCHast

22 [IpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBID»

23

CTeapI/IHOBaSI M OJICMHOBAs KHCJIOTHBI, KaK
MNpEACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHIE

25

CrnoxHble 3(pupbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIOT. ' HAPOIN3 CIIOKHBIX

3¢upos

26

JKupsr: ruiposns, NpuMeHeHHe,
Ounonoruveckas poJib KUpPOB

27

28

YreBosl: cocTaB, KacCUpUKAIINSA.
Baxwneriuve npencraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak IpupoJHble
MOJIUMEPHI

29

KontposbHas pabora 1o pasaeiy
«Kucnopoaconepxamiie opraHnIecKue
coenuHeHus»/ Beepoccuiickas
npoBepoyHas pabora

30

OO01mas xapaKTepuCTHKa a30TCOIEPIKAIINX
OpTraHUYECKHUX COCTMHCHUH /
Bcepoccuiickast mpoBepouHasi pabota

31

AMWHBI: METUJIAMHUH W aHWJINH

32

AMUHOKHCIIOTHI KaK aM(OTEpHBIE
OpraHUYEeCKUE COECUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentusl.
benku kak npupoiHbIe




BBICOKOMOJICKYJIAPHBIC COCIMHCHHNA

OCHOBHBIE ITOHSITHS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COETUHEHUN 1
OcHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSIUHEHUH. 1
IInacTmaccel, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4yeckue
padoThI

Jdara
HU3YyYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aTOMOB

[Tepuoanueckuii 3akoH u llepuoanueckas
CHCTEeMa XUMHYECKHuX d1eMeHToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M KX COCTHHEHHH 110
rpyIaM U rnepuojaam. 3HaueHUue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuyeckux 3yemenToB /.M. MeHnieneea B
pPa3BUTUU HAYKHU

CrpoeHue BemecTBa. XuMu4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BogopoaHas cBsA3b

BanieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
Crenens okucneHus. BemnrecTsa
MOJICKYJISIPHOT'O U HEMOJICKYJIIPHOTO
CTPOCHUS

IlousTue o AUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIE pacTBOPBLI.
MaccoBas J0JIs1 BEUISCTBA B paCTBOPE




Kinaccudukamnus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJ1aCCOB

Knaccudukamnus XuMrU4ecKux peakiiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACChI BEIIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX PEaKIMAX

CxopocTts peakiuu. OOpaTuMbie pEaKIIuH.
XUMHUYECKOE PaBHOBECHUE

10

[TpakTuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMUMUYECKON peakLum»

11

Onektponutrueckas auccounanus. [lonarue
0 BoJIopoHOM Tokazarene (PH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpraHMYECKHUX U HEOPraHUYECKUX BEUIECTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIbHbBIE
peaxiuu. [TonsTre 00 amekTponuse
pacIuIaBoB U pacCTBOPOB COJIEU

13

KonTponbhas pabota no pazaeny
«TeopeTndeckre OCHOBBI XUMHM

14

Merauel, ux nosioxenue B [lepuoguueckoi
CHUCTEME XUMUYECKUX 3JieMeHTOB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckue CBOMCTBA
METaJIOB




15

CrinaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl
HaIpsKEHUN METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaKHEUIITNX
MeTaJUIOB (HATPUH, Kaaui, KaJabllui, MarHHH,
ATFIOMUHHN) U UX COCTMHCHUHA

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCIUHEHUN

19

[IpakTnueckas padorta Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3324 110 TeMe
«Mertamab»"

20

Hewmeranbl, nx mojgoxxeHue B
[Tepuoauueckoit cucteMe XUMUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

21

dusuueckue cBOMCTBA HEMETAIOB.
Annotponusi HEMETauIoB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yrieposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCIMHECHUI

24

XHUMHUYECKHE CBOMCTBA yIIIEpO1a, KPEMHHU U
HUX COCIMHEHUI

25

[IpruMmeHeHne BaKHEUIINX HEMETAIIIIOB U UX
COEIMHEHNN

26

O00011IeHNE U cUCTEMATHU3aIM 3HAHUH 110




TeMe «HemeTamneny. Beraucienns mo
YPAaBHCHUAM XUMHYCCKUX peaKHI/If/'I n
TCPMOXUMHUYCCKUC paC‘-IéTBI

[Tpaktuueckas padora Ne 3. «Pemienue

27 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemetammsr"y»

08 KonTponbhas padora o Temam «MeTabh 1
u «Hemeramibn

29 Heopranunueckuie v opraHnueckue KUCIOTHI. 1
Heopranudeckue v opraHmdecKre OCHOBAHUS
AM(oTepHbIe HEOPraHUYECKHE U

30 opraHuyeckue coenuHeHus. [ enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pois xuMun B 00€CIeYeHIT SKOJIOTHYECKOM,

31 HHEPreTUYECKON U MUILEBOI 0e30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBnenus 06 0OMMX HAYIHBIX

32 MIPUHLINIIAX POMBIIIIEHHOTO MOTYYEeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MATEPHAIIOB 1

34 XuMus ¥ 3I0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Koxa
MPOBEPSAEMOr0
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
0o0pa3oBaTeILHON MPOrpaMMBbl CpeiHero 001ero 00pazoBaHus

1

TeopeTnueckue OCHOBBI OPraHMYECKON XUMUU

11

CpopMUpPOBAaHHOCTH TMPEACTABICHUNA O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIU XUMUU B TO3HAHUU
SBJIIGHUHA TPUPOILI, B (HOPMHUPOBAHHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TpPaMOTHOCTH, HEOOXOIHUMOM s
pelieHus NpPaKTHYECKUX 3a/ad U OSKOJIOrM4ecKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpelie

1.2

Bnagenune cucTeMOM XUMHUYECKHMX 3HAHUK, KOTOpas BKIIKOYAET:
OCHOBOIIOJIArarme HIOHSTHS (Monekya, BaJICHTHOCTB,
JNEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJISIpPHBIH OOBEM, YTIEPOAHBINA CKEJET,
(GyHKUIMOHANBHAS ~ TpyNNa,  paauKal,  W30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKMIA psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOpOA- U
a30Tco/epKalllue COEIUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBofsl, KHUpbI, O€IKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XMMHMUYECKOr0 CTpoeHMsl opranumdeckux BeniectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUE
CBEIEHUS O CBOMCTBaX, COCTaBe, IIOJy4YeHMH U 0€30MacHOM
UCIIOJIb30BAHUN  BAXXHEMIIMX HEOPraHMYECKHMX U  OpPTraHUYecKUX
BELIECTB B ObITY M MPAKTUYECKON EATEIBHOCTH YEI0BEKa

1.3

ChopMupoBaHHOCT, yMEHHI BBISBISTH XapaKTepHbIC MPHU3HAKU
MOHATUH,  yCTAHABIMBAaTb  MX  B3aWMOCBSA3b,  HCIOJIB30BATh
COOTBETCTBYIOIIME TOHATHS NPH ONHUCAHUM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUIN

14

c(OPMHPOBAHHOCTh YMEHUH HCMOJIb30BaTh XMUMUYECKYIO CHMBOJHUKY
JUIE COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpall€HHON) (GOpMyJa OpraHMYeCKUX BELIECTB U  ypaBHEHHH
XUMHUYECKHUX PEAKIH, U3rOTaBINBATh MOJEIN MOJIEKYJ OPraHUYECKUX
BEILIECTB JUIsl WIIIOCTPALUU UX XUMHYECKOIO M IPOCTPAHCTBEHHOTO
CTpOCHUS

1.5

ChopMUPOBAaHHOCTh ~ YMEHHMH  yCTaHABIWBATh  IMPHHAJICKHOCTD
HU3YYCHHBIX OPTraHUMYCCKHUX BCIICCTB IO HMX COCTaBY U CTPOCHUIO K
omnpenenéHHOMy Kiaccy (Tpymnme) CoeauHEHUH (YTJIeBOIOPOIBI,
KHCJIOPOA U a30TCOAEp)Kallhe COEAMHEHHs, BBICOKOMOJIEKYIISPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUS MO  CHCTEMAaTUYECKOU




nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMHUYECKOW CBSI3H B
OpPraHWYECKHUX COCTMHEHUSX (OMHAPHBIE U KPATHBIE)

1.6

ChopMuUpOBaHHOCTb ~ YMEHHMsSI IPUMEHATH: TOJOXKEHUS  TEOpHH
CTpoeHHsl opranuyeckux BemectB A.M. BytiepoBa /st o0bsicCHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUsI MaCChI BEILIECTB

yFJICBO,I[OpO,I[BI. Kncnopozlcoz[epxcamﬂe n a30TCOACPIKAINC
OpPraHNu4Y€CKUC COCOANHCHU. BBICOKOMOHCKYH?IPHBIG COCAHMHECHUA

2.1

ChopMupoBaHHOCTh YMEHHH TNPUBOJIUTH TPUBUAIBHBIC HAa3BaHUS
OTJENbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPONWIEH, AllETUJIEH,
STUJICHIJIMKONb, TIULEpUH, (eHon, (opManbIerus, aueTaabIerun,
MypaBbUHAs KHUCIIOTA, YKCyCHas KHCJIOTa, OJEHHOBas KHCJIOTa,
CTeapHHOBasl KHUCJIOTa, IVIIOKO3a, (PPYyKTO3a, Kpaxmaj, LeJUIrJIo3a,
TJIMLMH)

2.2

ChopmupoBaHHOCTh yMEHHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckue M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTaBUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHJICH,
MPOMWJICH, aleTwIeH, OyramueH-1,3, metwiOyramuen-1,3, OenHzod,
METAHOJI, TAHOJ, STUJICHIJIINKOIb, TJIMIEPHH, (EHOM, areTaabIerus,
MypaBbHHAss M YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJIII03a,
aMUHOYKCYCHas KUCIJIOTA)

2.3

CpopMUpPOBAaHHOCTh YMEHHUSI HWLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIy  TUIAYHBIMM  TPEJACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpPraHWYECKHX BEILIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHUX
peakuuii C UCTIOIb30BAaHUEM CTPYKTYPHBIX (popMyT

2.4

CdopmupoBaHHOCTH yMEHUS XapaKTepu30BaTh WCTOYHUKU
YTIEBOIOPOAHOTO CHIPbs (HEDTh, MPUPOIHBIN Ta3, YTOJIb), CIIOCOOBI X
nepepadOTKH U MPAKTHIECKOE IPUMEHEHHUE TIPOTYKTOB TIepepaboTKu

XUMHUA U )KU3HBL. PacuéTrl

3.1

CdopMupoBaHHOCTH YMEHHI BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MCTOAaX HAYYHOI'O IMO3HAHUWA, UCIIOJIB3YEMbBIX B XUMUHW IIPU U3YUCHUHN
BEIIECTB M XHMHYECKUX SBIICHUN (HAONIO/EHUE, HW3MEpEeHHeE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHHH B KOHKPETHBIX
KN3HCHHBIX CUTyalludX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUEM

3.2

ChopmMupoBaHHOCTE yMEHHHA COOJIOJIATh TIPaBHIA TOJIB30BAHUS
XUMHYECKOH TOCyIoi W J1abOpaTOpHBIM O0OpYIOBAaHUEM, a TaKKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMHU
0 BBITTOJIHEHHIO JTA0OPATOPHBIX XHMMUYECKHIX OIBITOB

3.3

CdpopMUpOBaHHOCTh YMEHHI TJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
SKCHEPUMEHT (MPEBpALEHUs] OPTAaHMYECKHUX BEILECTB MPU HATPEBAHUH,




MTOJIyYEHHUE STUJICHA U U3yYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIINU
OpraHMYECKHUX BEIECTB, JeHaTypalus O€JIKOB IpU HarpeBaHHUH,
LBETHbIC pPEaKUUN OEJIKOB) B COOTBETCTBUU C TMPABHWIAMHU TEXHUKH
0€30MaCHOCTH TpH OOpallleHuH C BELIEeCTBAMU U JIabOpPaTOPHBIM
000py10BaHUEM; IIPEACTABIIATH pe3ybTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHHUI MPOBOIUTH BHIYHCICHUS M0 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOIMYECTBA MCXOIHOIO BELIECTBA WIIH
MPOIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OTHOTO
Y3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIINHN)

3.5

CdhopMupoBaHHOCTD yMEHUI KPUTUYECKHU aHaJIM3UPOBATH
XMMHUYECKYI0 HMH(OpMaIHIo, MOTy4aeMyl U3 pa3HbIX HCTOYHUKOB
(cpenctBa maccoBoit undopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMUpOBAaHHOCT yMEHHUH COOJIO/IaTh TpaBUja HKOJIOTHYECKU
11eJ1ecO00pa3HOro IMOBEIEHUs] B OBITY M TPYJIOBOM JAEATEIBHOCTH B
LEISIX COXPAaHEHHs CBOEr0 3J0pOBbS M OKpYXarolled HpUPOIHON
Cpelbl, OCO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha KHMBbIE OPTraHU3MBI
OTpeAeNéHHBIX OPraHNYeCKUX BELIECTB, IOHMMas CMBICI MOKa3aTess
[NAK (npenenbHO AOMYyCTMMOM — KOHIEHTpAlUH), MOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIICHUS M TMPEIOTBPAICHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa

11 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI Cpe/IHero 001ero o0pa3oBaHust

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Brnanenne cucreMoil XMMHYECKMX 3HAaHUHM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOLME  TMOHATUS  (XUMHYECKUI  SJIEMEHT,  aToM,
SIICKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHbBIE OPOUTAITH ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCTICHHS, XMMUYECKas CBs3b, MOIb, MOJISIpHAs Macca, MOJSPHBIN
00BbEM, KpUCTAJUIMYECKass peIIETKa, TUIbl XUMHUYECKUX peakuuit
(OKMCIINTENIbHO-BOCCTAHOBUTENIbHBIE, 9K30- U SHAOTEPMHUYECKHE,
peaKkIi HOHHOTO OOMEHA), PacTBOP, AJICKTPOJUTHI, HEIJICKTPOJIHTHI,
ANIEKTPOJIMTUYECKAsT ~ AUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIIb,
CKOpPOCTh XMMHYECKOW pPEaKIMu, XUMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs AIEKTPOIUTHUYECKON auccounanuu, llepuoauueckuit
3akoH JI.M1. Menzeneesa, 3aKOH COXpaHEHHUSI MAacCChl), 3aKOHOMEPHOCTH,




CHMBOJIMYCCKHN S3BIK XHUMHU, (baKTOJ'IOFI/I‘—IeCKI/Ie CBECACHUA O CBOI\/'ICTBaX,
COCTaBC, IIOJYUCHHU H 0e30macHOM HCITOJIL30BAHUM  Ba)KHEHIINIX
HCOPraHN4YCCKUX BCHICCTB B 6LITy n HpaKTI/I‘ICCKOI\/'I JACATCIIBHOCTHU
YCJIOBCKA

1.2

CdopMUpoBaHHOCTh YMEHMI BBISABIATH XapaKTEpHblEe MPU3HAKH U
B3aUMOCBSA3b HM3YYEHHBIX IOHATHM, NPUMEHATh COOTBETCTBYIOIHE
MOHATUS IIPU OINHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BELIECTB U MX IIPEBPALlCHUM; BBIABIATH B3aUMOCBI3b XUMUYECKHUX
3HAHUMI c MOHATUSAMHU u [IPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnagenne OCHOBHBIMH METOJAaMHM HAay4YHOI'O ITO3HAHUS BEIIECTB H
XUMHUYECKHX sBICHUN (HAOMIONeHUE, W3MEpPEeHHEe, JKCIEPUMEHT,
MOJIETUPOBAHUE)

1.4

1.5

ChopMupOBaHHOCTH yYMEHHH ONpEIENsATh BaJCHTHOCTh M CTEIICHb
OKHCJIICHUA XHUMHYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JIAYIHOI'O
cocTaBa, BHJI XHMHYECKOM  CBsi3M  (KOBaJ€HTHAs, HWOHHAafi,
MeTaJu4eckasi, BOAOPOJHAs) B COCAUHEHHSIX, TUIl KPUCTALTHUECKON
PEIIETKN KOHKPETHOTO BelecTBa (aTOMHAsi, MOJICKYJISIpHAsi, UOHHAs,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH OMpEAENsATh XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

1.6

CdopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(DUIMUPOBATH  XUMHUYECKUE
peakuuy Mo pa3iIuyHbIM IMpHU3HAKaM (YHCIy M COCTaBy pearupyrouux
BEIIIECTB, TEIUIOBOMY OJ(MQEKTy peakiuu, HW3MEHEHHUIO CTeneHen
OKHCIICHHSI ~ OJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  Y4YacTHUIO
KaTajau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHH COCTAaBISTh ypaBHEHHS  pPEaKIUi
Pa3JIMYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUs pEaKIHl
MOHHOTO 0OMEHA, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU YT
J10 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUHN NMPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBI COCTAaB  pa3jMuYHbIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUUECKUX BEILIECTB

1.9

ChopMupoBaHHOCTb YMEHHMH PaCKpbIBaTh CYLUIHOCTb OKUCIHUTEIBHO-
BOCCTaHOBHTEIILHBIX peakuuii OCPECTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHca 3TUX peakuuit

1.10

CdopmMupoBaHHOCTh yMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKON pPEaKuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHPOBAaHHOCTE yMEHUH  OOBACHATH  XapakTep CMELICHUS
XUMHUYCCKOIr'o paBHOBCCHA B 3aBUCHMMOCTHU OT BHCHIHCTO BO3I[CI71CTBI/I$I
(mpuniun Jle HlaTense)




OO6m1as u HeopraHUYEeCKass XUMUS

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh CMbICT llepuomnyeckoro
3aKOHA JI.1. MeHaeneeBa " JEMOHCTPUPOBATH €ro
CHCTEMaTH3UPYIOIIYI0, OOBSCHUTEIBHYIO M  MPOTHOCTHYECCKYIO
byHKIIMHA

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3jemMeHToB 1—4 mnepuonos Ilepuoguueckoit
cucteMbl xumuyeckux sieMeHToB J[.M. MeHnneneeBa, ucCnonab3ys
MOHATHS  «S-, P-, O-2eKTpOHHBIE OpPOHUTATIN», «IHEPreTUYECKHE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MCHCHHS  CBOMCTB
XUMUYECKHX AJIEMEHTOB M MX COCJUWHEHUU IO MEpPHOoJaM U TpyIIaM
Ilepuonnueckon cucrembl xumuieckux aneMeHToB .M. MenneneeBa

2.3

ChopMHPOBAaHHOCT, YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPKIATh  CYIICCTBOBAHWE  TCHETHYECKOW  CBSI3HM  MEXKAY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  [OMOUIbIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

24

ChopMupoBaHHOCT ~ YMEHHMH  yCTaHaBIMBAaTh  IPUHAAJIE)KHOCTb
HEOPraHMYECKUX BELIECTB 110 UX COCTaBY K ONpENeIEHHOMY Kiaccy
(rpymnme) coeiuHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBL,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHU/IbI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYIO CHUMBOJIMKY
JUId  coCTaBleHHsl (OpMyJ BELIECTB M YPaBHEHHH XHUMHMYECKHX
peaxmmii, cucrematudeckyro HomeHknatypy (IJUPAC) u tpuBmuaibHbIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblil ras,
YIJIEKUCIBIA a3, aMMMAK, Tall€éHas H3BECTb, HEraui€Has HW3BECTb,
NUTbEBas COJA, MUPUT U IPyTHe)

2.6

CdopmMupoBaHHOCTh YMEHMH XapaKTepU30BaTh (OMHMCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPraHMUYECKUX BELIECTB PA3JIMYHbBIX KJIACCOB,
NOATBEPXKJATh  CYIIECTBOBAHUE  TIEHETHMYECKOM  CBSI3U  MEXIYy
HEOPraHWYECKMMH  BELIECTBAMM  C  IIOMOUIBK0  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKHUX PEaKIHii

2.7

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATh U BBIOJIHATH XUMUYECKUI
DKCIEPUMEHT (pa3jIoKEHHE IIEpOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aTopa, ONPEIEICHUE CPEeAbl PaCTBOPOB BEILECTB C ITOMOILBIO
YHUBEPCAIBLHOTO HWHAMKATOpa, BIUSHUE pPa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIMH, peakUud HOHHOro OOMEHa,
Ka4eCTBEHHBIC PEAKIMHU Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KAaTHOH aMMOHMs, DELICHHE DJKCIEPUMEHTAIBHBIX 3a1ad II0 TeMaM
«Metamb» u «HemeTannbl») B COOTBETCTBUU C MPABHIIAMU TEXHHUKHU
0e30MacHOCTH TpH OOpallleHUH C BELIECTBAMU U JaOOPATOPHBIM
000py0BaHUEM; IIPENCTABIISITh pe3ynbTaThl XUMUYECKOTO
JKCIepUMEHTa B (OpPME 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX




peakmuii 1 GopMyIHpPOBATH BEIBOABI HA OCHOBE ITHX PE3YIHTATOB

2.8

CdopmMupoBaHHOCTh yMEHUH COONIOAATH MpaBWiIa TOJH30BAHUS
XUMHUYECKOH TOCYyAOW W JIabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKkKe
npaBuiia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU
IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMI  XapaKTepU30BaTh  XHMHYECKUE
IIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUIEHHOIO IOJYUYEHUS CEpPHOMU
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00
o0LIMX HAyYHbIX MPHUHLIMIAX M  DKOJOTHYECKUX Mpobdiemax
XUMHYECKOI0 ITPOU3BOJICTBA

XUMUA U KU3HBL. PacuéTel

3.1

ChopMupoBaHHOCTh NPEACTABICHUA O XUMHMYECKOW COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHU B ITO3HAHUH
SBJICHUI TpUPOABL, B (HOPMHPOBAHMM MBIIUICHUS U  KYJIBTYPBI
JTUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMON I
pelieHusT TPAKTUYECKUX 3a7ady M HIKOJIOTMYECKH OOOCHOBAHHOI'O
OTHOILIEHMS K CBOEMY 310POBBIO M IPUPOTHON cpesie

3.2

CdopmupoBaHHOCTB yMeHul KPUTUYECKHU aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMalMIO, TOJYy4YaeMyl0 H3 pPa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTb yMEHHUH COOJIIOJaTh MpaBUIa IKOJIOTHYECKU
1eJ1IeCO00pa3HOro IMOBENEHUS B OBITY U TPYAOBOM [EATEJBHOCTH B
LEIAX COXPAHEHHUS CBOETO 310POBbS MW OKPYKAIOIIEH INPUPOIHON
cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JECUCTBHS HA JKUBBIE OpPraHU3MBbI
oTnpeeIEHHBIX BEIECTB, MOHUMas cMbich mokasarens [1JIK, moscHsaTh
Ha MpUMepax crnocoObl YMEHBIIEHUS U MPEAOTBPAIlEHUs UX BPEIHOTO
BO3JICMCTBHS HA OPTaHU3M YEJIOBEKa

3.5

ChopmupoBaHHOCTB YMEHUU MIPOBOJIUTH BBIYHMCIICHUS c
WCIIOJIb30BAaHUEM IOHATHSA «MaccoBasl JI0JI1 BEILECTBA B PAcTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEaKIUIX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce WiIH 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIOBOro 3((ekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPaHEHUS YHEPTUU




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘{CCKI/IC OCHOBBI OpFﬁHH‘lCCKOﬁ XUMHH

11

[Ipenmer opraHm4eckod XuUMHM: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAYCHHE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOEHUS OPraHMYECKUX
coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOpPMYNBl OpPraHMYECKUX BemecTB. [oMmoJorus, H3oMepus.
XumHuueckass CBA3b B OPraHWYECKUX COEJUHEHUSAX — OJMHApHbIE U KpaTHbIE
cBs3u. [IpencraBiienue o kK1acCU(pUKalMY OPraHUYECKUX BEIIECTB

1.3

Homenkiatypa oprannueckux COEAMHEHHM (CHCTeMaThuecKas)) U TPUBUAIbHBIC
Ha3BaHUs BAXKHEUIIKUX MPEICTaBUTENICH KJIACCOB OPraHUYECKHUX BEILIECTB

YrneBoaopoabl

2.1

ATKaHBI: COCTaB ¥ CTPOECHHE, TOMOJIOTUYECKHAN psAA. MeTaH 1 3TaH — nmpocTenme
NPEJCTABUTEIN AJIKAHOB: (U3WYECKHEe M XUMHUECKHE CBOWCTBA (peakiuu
3aMEILEHUs U TOPEHNs ), HAXOXKACHHUE B IIPUPOJIE, TIOJYyUEHUE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHME, I'OMOJIOTMYECKMH pAd. OTWIEH W INPONUICH —
MpOCTEHIINE TPEICTaBUTENN aJIKeHOB: (M3MYECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U
MOJIMMEPU3ALIIH ), IOJyUYEHUE U IPUMEHEHHE

2.3

Ankanuensl: OyrtaaueH-1,3 wu MetmnOyTamueH-1,3: CTpoeHHe, BaKHEWINIHE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanun). [losydeHrne CHHTETHYECKOTO
KaydyKa U PE3UHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHNA psiA. ALETHIEH —
NPOCTEUIIMK TPEACTAaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (HU3UYECKUE U
XMMUYECKHE CBOMCTBA (peaky T'HAPUPOBAHUS, FaJIOTEHUPOBAHUS, THIPATALIH,
rOpeHus), MOJyYeHHE U IPUMEHEHHUE

2.5

Apensl. beH3zon: coctaB, cTpoeHHe, (H3UYECKHME W XHMHYECKHE CBOHCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUA ), IIOJyUYEHUE U IpUMeHeHue. Toiyour:
COCTaB, CTpoeHWe, (QU3MUeCKUe ©  XUMHYCCKHE CBOWCTBa  (peakiuu
raJIOTCHUPOBAaHUSI M HHUTPOBAHWs), TOJIYYCHHE M TPHUMEHEHHe. TOKCHYHOCTH
apeHoB. ['eHeTnmueckas CBs3b MEXAY YIJIEBOAOPOAAMH, NPHUHAICKAIIMMHU K
pa3IUYHBIM KJIaccaM

2.6

[TpupoaHble HCTOUYHUKY YIiIeBO10po0B. IIpupoaHblii ra3 u nonyTHbIe HEPTSIHbIE
ra3el. Hedth u €€ mpoucxoxnenne. CriocoObl mepepaboTKu HePTH: MeperoHka,
KPEKHUHT (TepMHUYECKHM, KaTaauTHueckuii), muponus. [IpoaykTel nepepaboTku
He(TH, UX TMPUMEHEHHE B MPOMBIIUICHHOCTH ¥ B ObITY. KaMeHHBIH yroms u
MPOAYKTHI €T0 nepepaboTKu




Kucnoponconepkanue opraHU4eCKUe COeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHOIN M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XMMHMYECKHE  CBOWCTBA  (peakMM C  aKTUBHBIMH  METaJUIaMH,
rajloreHOBOJIOPOJIaMH, T'OpPEHHE), INpUMEHeHHe. BomoponHble CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBHE METAHOJIA M DTAaHOJIAa HAa OPraHU3M 4YeJIOBEKa.
MHoT0aTOMHEIE CIIMPTHI. OTUIEHTIIMKOIDb U TJIIMLOCPHUH: CTPOCHUC, @Hanecm/le n
XUMHUYECKUE CBOMCTBA  (B3aMMOJICMCTBHME CO  IIEJIOYHBIMA  METaJUIaMHU,
KayecTBEHHasl PeaKlys Ha MHOTOATOMHBIE CHHUPTHI). JleficTBUe Ha OpraHus3Mm
yesioBeka. [ [puMeHenne rimnepyusa u 3THICHTIIUKOIIS

3.2

®deHos:  CTpoeHWE MOJEKYbl, (u3Wdeckue ¢ XUMHYECKHE CBOWMCTBA.
Toxkcuunocts penona. [Ipumenenne genomna

3.3

Anpaeruapl U KeTOHbI. DopMaNbIerul, aeTalbIAeTHa: CTpoeHue, pru3udeckne u
XUMHUYECKHE CBOMCTBA (pEeaKIMH OKUCICHHUS W BOCCTAHOBJICHUS, KauyeCTBEHHbBIE
peakuun), MoJiy4yeHue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KUCJIOTBI: CTPOCHUE, (PU3UUECKUE U XMMHYECKHE CBOICTBA (CBOMCTBA, o0IIMe IS
Kjlacca KHUCJIOT, peakiuss JSTepuuKanuu), TMOIy4eHHe U IMpPHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCJIOTHI KaK IPEICTABUTENN BBICIINX KapOOHOBBIX
KHACJIOT. MBITa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE

3.5

Crnoxuable 3QUpPHl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [ MIPOIIN3 CIIOKHBIX
sa¢upoB. Kupsl. ['maponus xxupos. [lpumenenue xupoB. buonoruueckas posib
KHUPOB

3.6

VYrneBoasl: cocTaB, KiaccuuKaius yrieBoioB (MOHO-, AM- U IOJIHCAXapUJIb).
I'moko3a — mpocredmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIBL,
¢du3nUecKkre 1 XUMHUYECKUE CBOICTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIIGHHE aMMHayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpOXXEHHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJAC, NMPUMEHEHHE, OMOIorHdecKas
posb. DorocuHTe3. PpyKTO3a KaKk M30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
npuposiHble noiauMepbl. CTpoeHHE Kpaxmalla W LeJUTojo3bl. Puznueckue u
XMMHYECKHE CBOMCTBA Kpaxmasa (THIpoin3, KaYeCTBEHHAs pEakIys ¢ HOAO0M)

A30Tcoz[ep>1<a1une OpPraHu4eCKUC COCINHCHUA

4.1

AMVHOKHUCIIOTEl KaKk amM(oOTepHble OpraHMyeckue coenuHeHus. duznueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe TIuuuuHa). buoiormueckoe
3HaUEHUE aMUHOKHCIOT. IlenTuabt

4.2

benkun Kkak mnpupoIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsE U TpPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ACHATYpAIHs, KAUeCTBEHHBIE PEaKIIMH Ha OCJIKH

BLICOKOMOJ'ICKy.HHpHBIC COCIUHCHUA

5.1

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJIMMEPU3ALINU, CPEHSAS MOJIEKYIIIpHast
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MOJIMMEPU3ALUS U MIOJTMKOHIEHCAIUS




5.2

OKCIepUMEHTAIbHbIE METOJIBl M3YyYEHHs BEIIECTB W HX IMPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yyKoB. [loiryueHre CHUHTETUYECKOTO Kay4dyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJCPKAHUSA

1

Teopemqecmzle OCHOBBI XMMHUU

11

Xumuyeckuil aaemMeHT. AToM. Snpo aTtoma, M30TOMbI. DJIEKTPOHHAsT 000JIOUKA.
DHepreTHYeCKUe YPOBHHU, TIOAYPOBHU. ATOMHBIE OpOUTaH, S-, P-, d-3JICMEHTHI.
OCOOEHHOCTH pacIpesieNIeHus] JIEKTPOHOB 10 OpOUTAISAM B aTOMax 3JE€MEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOH(UTYpaIHst aTOMOB

1.2

1.3

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema XuMH4ecKkux 3iaemMentos J[. M.
MenpeneeBa. CBs3p nepuoauyeckoro 3akoHa U Ilepuonnmyeckoil cucTeMbl
xumudeckux iemeHTtoB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XMMHMUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX W CJIOXHBIX BEHIECTB IO TpyIIaM U IMEepHOJaM.
3HaueHue NepruoINYECKOro 3aKOHa B Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOH  CBSI3U
(koBaJieHTHasi HEMOJsIpHAsT M TMOJspHas, HOHHAs, MeTajunyeckas). HOHBI:
KAaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHusl KOBAJICHTHON XMMHUYECKON CBA3U
(oOMEeHHBIN U JOHOPHO-AKIIENTOPHEIN). BomopoaHas cBs3b

14

BanentHoctb. DnekTpooTpuniateabHOCTh. CTENeHb OKUCIECHUS

1.5

BemectBa MOJEKYISPHOrO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BeIIeCTBA. THUIMBl KPUCTAIMYECKUX PEIIETOK. 3aBHCHUMOCThH CBOICTBa
BELIECTB OT THUMNA Kpuctayuuyeckod pemérku. [lonstne o aucnepcHBIX
cucteMax. VIcTMHHBIE M KOJUIOWUJIHBIE PAacTBOPBL. MaccoBasi 110l BellecTBa B
pacTBope

1.6

KHaCCI/I(I)I/IKaL[I/I}I HCOPraHn4CeCKUux COE€IUHEHUI. HOMCHKJIaTypa HCOPTraHU4YCCKUX
BCHICCTB

1.7

Xumuyeckass ~ peakuus.  Knaccupukanmuss — XMMHUYECKMX — peakiuil B
HEOpPraHMYECKOM U OPraHMYECKON XMMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHHS SHEPIUU IIPU XUMUYECKUX PEAKLIAAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOpPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTophl, BIMSIOUIME HA
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

OnexktponuTtuyeckas aucconuanus. CunbHble M cialbie 3MeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAs, HEUTpaibHAs, IICIOYHas. Peakiyiyn HOHHOTO
oOMeHa

1.11

OKHCIINTEIIEHO-BOCCTAHOBUTCILHBIC peakunun




Heoprannueckas xumust

2.1

Hewmeramnel. ITonoxenne HemeTamuioB B [leprogudeckoll cucTteMe XUMUYECKUX
sanementoB JI.MI. MeHnzaeneeBa U OCOOEHHOCTH CTPOEHUS aTOMOB. DU3MYECKUE
CBOWCTBA HEMETAILJIOB. AJIOTPOINHS HEMETAUIOB (Ha IPUMEPE KUCIOPO/Ia, CEPBI,
dbocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpeMHHUS) U UX  COCINMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKALIUX ~ KUCJIOT, BOAOPOJHBIX coeauHeHuit). Ilpumenenue
Ba)KHSHUIIIX HEMETAIIOB M UX COCIUHCHUI

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucteMe XUMHUYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ue ¢puzndyeckue cBoicTBa MeTauioB. CIjlaBbl METAJJIOB.
DJIEKTPOXUMHUYECKUH Pl HATIPSKEHUH METaIJIOB

2.4

XWMHYECKHUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPWUM, KalWii, KaJbIUH,
MarHuii, aJIOMUHHHA, ITUHK, XpOM, JKeIe30, MeIb) U HX coeauHeHwil. OOmue
CrocoObI OMyUYeHUsI MeTaJuIOB. [IpruMeHeHre METaIOB B OBITY M TEXHHUKE

2.5

I'eneTnyeckas CBSI3b HCOPTraHNUYCCKUX BCIICCTB, NPHUHAMJICKANIUX K PA3TITUIHBIM
KJ1accaM

XUMHUS U KA3HD

3.1

3.2

Ponp xmmum B oOecrieueHHH 3KOJ'IOFI/IHCCKOI71, BHGPFGTH‘ICCKOﬁ U TMHUIIEBOM
6630HaCHOCTI/I, pa3sBUTHU MCOULIUHBL. ITonsTtue o HAayYYHBbIX MCETOAAaX IIO3HaHUA
BC€IICCTB U XUMHNYCCKUX peaKHI/Iﬁ

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO TOTYYSHUS
BOXHEMIIMX BelEeCcTB. UenoBEK B MUPE BELIECTB U MATEPHAIOB: BAaXKHEUILHE
CTPOMUTENBHBIE MaTEpHUalbl, KOHCTPYKLUMOHHBIC MaTepUalIbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepuasibl ISl JIEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKHE U
MUHEpaJIbHBIE y100peHus

3.3

XuMUsg W 3J0pOBbE YEJOBEKA: IMpPaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemnapaToB, MpaBuiIa 0€30MaCHOTO UCIIOIBL30BAHUS MIPEAPaTOB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU




YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus. 10 xnacc. ['abpuensa O.C., Octpoymos N.I'., Cnaakos C.A. AKIIMOHEpPHOE
obmectBo «M3natenscTBO «IIpocBenieHne»

* Xumus. 11 kmace. I'abpuensu O.C., Octpoymo N.I'., CnagkoB C.A. AKITMOHEPHOE
obmectBo «M3narenscTBo «IIpocBemnienney

METOJAUYECKUE MATEPHUAJIBI U151 YYUTEJIA
I'adpuensan O.C., Octpoymos IN.I'., Xumus. 10 knacc. ba3osblil ypoBenb. MeToguueckoe
nocodue 2023

INabpuensu O.C., OctpoymoB WN.I'., Xumus. 11 kmacc. ba3zoBerit ypoBeHb. MeToinueckoe
nocobue 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru T'azeta « Xumus» 1 cailT 1uis yautens «5 uay Ha ypoK XUMHN»
http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHas KOIICKIUS « XM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC YKCTIEPUMEHTBI:
xumus. Komnekmnus Poccuiickoro o0mieo0pa3oBaTeabHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii

http://www alhimik.ru Becepoccuiickast oumIaza MKOJIbHHKOB 0 XUMUAN
http://chem.rusolymp.ru Oprainuueckast XUMHSL: SJIEKTPOHHBINA YIEOHUK /IS CPeIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JICKTPOHHBINH Y4EOHHK

http://www hemi.nsu.ru OTKpeITBIH KOLIEIK: XUMHUS

http://www.chemistry.ru JlucTaHiimoHHas OJIMMITHAIA TI0 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeIbHBINA TPOCKT
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