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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpOBHE CpeAHEro o0miero oopa3zoBaHus
pazpabotrana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAaHUM K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHOM MPOTPAMMBI CPETHEro OO0Iero o0pa3oBaHUS
(®OIT COQO), mpencraBieHHbix B  DefepanbHOM  TOCyIapCTBEHHOM
obOpazoBarensHoM craHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanyy, peaqu3yIOMUX OCHOBHBbIE 0O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TIOJOXEHUM «CTpaTerud pa3BUTUS BoclHUTaHUs B Poccuiickoit
®deneparyn Ha nepuoxa a0 2025 roga» (Pacmopspkenue IlpaButenbcrBa PD or
29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOJOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACICHUIO
oOwiel crpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUs OOyYarOIIMXCs CPeACTBAMU
yaeOHoro npeamera « Xumusa» 11t 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIH
KoHnentyaibHbeie noioxkeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
coliepKaHus, PE3yJIbTaTOB OOy4YeHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHu3alvy, SBISETCS HEOThEMJIEMOM 4YacTbi0 HUX
oOpazoBaHHOCTH. (OHO CIYKHUT 3aBEpIIAIOIIMM DJTAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
IEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, ((OPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJoBeKa, a TaKXKe DOKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3MI0POBBI0 M TPHUPOAHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyJarommxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHHUs CpeICTBAaMU YUeOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOro OIpeNeSieHbl B
nporpaMme MO XUMHUU C Y4E€TOM chnenudUuKd HAayKd XUMHUH, €€ 3HAUCHHUS B
MO3HAHUU TPUPOABI U B MATEPUAIBHOM JKM3HMU OOIIECTBA, a TaKXKe C y4ETOM
o0luMX 1eJed W TPUHIIMIIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XuUMHUS Kak dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTpaeT oCoOyI0 pojib B
COBPEMEHHOM NHUBUJIM3AINHU, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOW KYJLTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAITMOHAIILHOTO HAYYHOTO MBIILJICHUS,
B CO3J[aHUE IEJIOCTHOTO MPEJICTABICHUS 00 OKPYXAIOIEeM MHUPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3ZH MEXITY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMH O0JIACTIMU MPUMEHCHHUS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
Tpylla U SKM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTHH HalpaBJ€HAa Ha pELICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOrHYECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

B coorBercTBUM ¢ OOMIMMHM NENSIMU W TNPUHLIUNAMH CPEIHEro OOIIEro
obpa3zoBanHus cojaepkanne npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIICKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMa, MPOJOKEHUS
o0pa30BaHMsl B pa3IMYHBIX 00JIACTSAX, HE CBI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocrapnsomumM  peaMeTra «XUMHS» SBIAIOTCS 0a30Bble  KYpChl —
«Oprannydeckass xumus» U «OOm@as W HEOpraHuuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa
3HAHUH 110 HEOPTraHWYECKOW XMMHUH (C BKIIOYCHHUEM 3HAHWK W3 OOIICH XMMHHU) U
opraHnyeckoil xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMBbI 3HAHUU MPHU HU3YYEHUU
npeaMera 0O€CIeYnMBaeT BO3MOXKHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHWYeCcKass XUMUs» cPOpMUpOBaHA B MpPOTpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHUI0O y4eOHOro marepuaisa M oOOyCIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  OMNpPEIeTIEHHBIX
TEOPETUYECKUX YypoBHsIX. Tak, B Kypce OpraHMYeCKOW XHMHUHU BeEIIECTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCIMHEHU, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NPEACTABICHU O CTpoeHuH BemiecTB. CBeleHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4ecko XHWMHUHU TNOJY4YarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MPEACTABICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON pEaKIiiH.

[lon HOBBIM yIJIOM 3peHUs B TMpeaMere «XHUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOPETUUECKU MaTepual W (PaKTOJIOTHYCCKHME CBEJEHUS O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00yYarolMMCs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUH,



riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHEe (QYHKIUH H3TOro 3akoHa — OT
o0o01aromei 10 0ObSICHSIOIIEH 1 MPOTrHO3UPYIOIIESH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekaHus jomonHsercas B kypcax 10 m 11 xmaccos
AJIIEMEHTaMHU COJIEPXKAHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XHUMHH C
JpYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHON W MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPHUH M MPAKTUUYECKHUX MPUIOKCHUA XUMHH, TTIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIMBATh WHOOPMAIUIO U
NPUMEHATh €€ Il TIONMOJIHEHUS 3HAHUM, pEelIeHUs] HMHTEUICKTyaIbHBIX W
HKCIIEPUMEHTAIILHBIX MCCIIEA0BATENIbCKUX 3a4a4. B 1emnom coaepkanue yd4eOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHA  HM3YYEHUS  OPUEHTHUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
bunocodpckux uaeH, Takux Kak: MaTepuagbHOE E€AMHCTBO HEOPTraHWYECKOTO U
OpraHUYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM OJKCIEpUMEHTa U
pelieHusT MPOTHUBOPEUMH MEXKIYy HOBBIMH (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIU XMMUU B PEUICHUU DKOJIOTHYECKUX MpoOlieM, a
TaKke mpoljeM cOepekeHUs SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3MaHUS HOBBIX
TEXHOJIOTUNA U MaTEPHUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMATU3ALMU
OOyYaronuxcsi MPUHATBIE TPOrPAMMON MO XHUMHH TOJIXOJbI K OMPEIETICHUI0
collepKaHUsI ¥ TOCTPOCHMSI TIpeAMETa MpeaycMaTpuBarOT (OPMHUPOBAHUE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBHM, HMEIOMMX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUIOB JEATCIIBHOCTH. pELIeHUs] MpoOJieM, TMOUCKA, aHalu3a Hu
00paboTku nHpOpMaIuu, HEOOXOAUMBIX JJISI PUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HUCCJEA0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU
XUMUHU.

B mpakTuke mnpenomaBaHMs XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHuUsl, TaK U HA YPOBHE CPEIHETO 00IIIeT0 00pa3oBaHus, IIPU ONPECICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKHU ILIeJIe HM3y4YeHUs MpeaMeTa HamnpaBIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUUYECKON HAyKU KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JIEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOAWYECKON TOYKM 3PEHMS TAKOM IOAXOJ K OINPEACICHUIO 1EJIEM HU3y4YCHUS
peaMeTa SABJISIETCS BIOJIHE ONPaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TJABHBIMH IENSIMU W3YYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBISIOTCS:

e (dopMHupOBaHME CHCTEMBl XHMHYECKMX 3HAaHUW KaK BaKHEHIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHSA, (QyHIAMEHTAIBHBIE 3aKOHBI M TEOPHH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAaHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

o (opmMupoBaHuE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMUYECKHX pEaKIuii, HEOOXOAUMBIX [JIsi MPUOOPETCHHUS
YMEHUH OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SBJICHHIA,
UMEIOIIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHHUH U CIOCOOOB IEATETHLHOCTH, CBI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OJKCIEPUMEHTa, COONIOJICHUEM  TPaBUI
0e301acHOro o0paIeHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTuM, conepxaTenbHasi XapaKTepUCTHUKA IIeJIe U 3a7a4 U3y4YeHUs
peaMeTa B porpaMme 1Mo XUMHHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpenHero odiero odpazoBanus. Cerogas B
MPETNolaBaHNM  XWUMHUU B OONBIIEH CTEMEHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJEpKaHusl OOy4YeHHUs, OpPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHu3alvy, BIAJCIONIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTHUBHOTO TIOJIYYCHUS 3HAHWUW M NMPUMEHEHUS WX B PEATbHOW KU3HH
JUTSL peIIeHUs TTPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Tpu U3y4yeHUHW TMpeaMeTa «XUMUS» JOMHHHUPYIOIIEe
3HauEHHE MPUOOPETAIOT TAKKE 1IETIU U 33]1a4H, KaK:

amanranus o0yJarommxcsl K YCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MUDA,
bopMHpOBaHWE  WMHTEIUICKTYaJIBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBSA3aHHBIX C BEIICCTBAMU U UX
PUMEHEHUEM,;

dbopMupoBaHHEe Y OOYyYarOmMXCS KJIFOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIICTCHIIMH), HMEIONMX YHHUBEPCAIbHOEC 3HAYCHHWE [UIS Pa3IMYHBIX BHIOB
JESATEILHOCTH. PEIICHUsT MpobJieM, MOUCKa, aHadu3a U 00padoTKu MHGOpPMAITIH,
HEOOXOAMMBIX I TPUOOPETEHUs ONbITa JEATEIHLHOCTH, KOTOpas 3aHUMaeT
BOKHOE MECTO B TIO3HAHMM XHMHH, a TaKKe JUIT OIEHKHM C TO3WIUN
DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPEay;



pa3BUTHE IIO3HABATEIbHBIX HMHTEPECOB, HWHTEIJIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEHM 00yUaOIIMXCS: CIIOCOOHOCTH CAMOCTOSTEIIBHO MPUOOPETATh HOBBIC
3HAHUA MO0 XMMHUU B COOTBETCTBUU C )KM3HCHHBIMH MTOTPEOHOCTSIMH, UCTIOJIb30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJIS TIONCKA U aHaJIn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHYECKOTO COJICP KaHMUS,

dbopMUpOBaHHUE U PA3BUTHE Y 00YUAIOITHUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy oOOydaromuxcsi YyOeXIEHHOCTH B T'YMaHHCTUYECKOU
HaIpaBJICHHOCTH XWMHH, €€ BaXXHOM POJIM B PEHICHUU TIO0O0AIBHBIX IpobiieM
palMOHAIBHOTO MPUPOIOIOIH30BAHUS, TTOTIOJHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUS TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpPEKHOTO
OTHOIICHUSI K TPHUPOJE W CBOEMY 3J0POBBIO, a TakKe IMPHOOPETEHHUS OIbITa
WCIIOJB30BAaHUS TIOJYYEHHBIX 3HAHUM JUIS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIlUsX, CBI3aHHBIX C XUMUUYECKUMH SBICHUSMH.

B yuebHoM mnaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMHUI»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHON 00JacTh «ECTeCTBEHHO-HAyYHBIC
IPEIMETHI».

OO111e€ YnCo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctaisger 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hefenmo), B 11 kmacce — 34 yaca (1 yac B HeZeo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XUMHH

[IpeameT opraHMYecKOl XUMHUU. €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIYYEHUH HOBBIX BEUIECTB M MaTEPHANIOB. Teopus CTPOCHHsSI OPraHHYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHBIE MosI0keHUs. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYeCcKUX BemecTB. [omosorus, wu3oMepusa. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBnenue o kiaccupukaluyu OpraHnyeckux BemecTB. HomeHkmnatypa
OpPraHUYeCKHX COCIUHEHHMH (cHcTeMaTuveckas) ¥ TPHUBHAJIbHBIC HAa3BaHUS
BAKHEUIIUX MPEJCTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHbBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYEeCKMX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEILIECTB, HAONIIOJEHUE U
OMKMCAHUE JEMOHCTPALUOHHBIX OIBITOB 0 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
npu HarpeBaHuu (IIaBiieHUE, OOyTIIMBAHUE W TOPCHHE).

Yriaesoaopoasl

AJKaHBI. COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psa. MeraH W 3TaH —
OpocTeiiie MNPEeICTABUTENN alKaHOB. (U3WYECKME M XMMHYECKHE CBOWCTBA
(peakiu 3amelleHWsi M TOPCHUsS), HAXOXKJACHWE B MPHUPOJE, NOIYYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUI Psif. DTUJIEH U MPONUIEH —
OpocTeillie MNPEeICTABUTENN AaJKEHOB. (U3WYECKME M XMMHUYECKHE CBOWCTBA
(peaki  THIPUPOBAHWS, TAJIOTCHUPOBAHWS, THIPATAIUN, OKHUCICHHUS U
NOJIMMEPU3AINH ), IOJTyYCHUE U IPUMEHCHHE.

Ankanuensl. OyTtaawen-1,3 m MermnOyramueH-1,3. cTpoeHue, BaKHEWIINE
XHUMHUYECKUe cBoicTBa (peakius momumepusanuu). [lodydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIeTUIIEH
— MPOCTEUIINIA TMPEICTaBUTENb AJKMHOB. COCTaB, CTpOEHHE, (U3HYECKUE U
XMMHUYECKUE CBOWCTBA (pPEaKlUU THIAPUPOBAHUS, TaJOrCHUPOBAHUS, THUAPATAIUH,
TOpEHUsI), MOJyYCHUE U IPUMCHEHHUE.

Apensl. benzoin: cocrtaB, crpoeHue, (pU3NYECKUE M XHUMHUYECKHE CBOMCTBa
(peakiyu raJOreHUpOBaHMSI ¥ HUTPOBAHUS), MMOJIyYEHUE U TIPUMEHEHHE. 101yo.
cocmaes, cmpoeHue,  Quzuyeckue U Xumuueckue  ceovicmea  (peakyuu
2ANI02EHUPOBANUSL U HUMPOBAHUSL), NOJYYeHUe U npumeneHue. TOKCHYHOCTD



apeHoB. ['eHeTMyeckash CBS3b MEXAY YIVIEBOAOPOJAMH, TPUHAMICKALUMHA K
Pa3IMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YII€BOAOPOJOB. I[IpUpoAHBIil Tra3 W MOMyTHBIE
HedTsHbie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NePeroHka, KpeKWHT (TepPMUYECKHH, KATaTUTHYECKHi), MHUpoiu3. [IpomayKThl
nepepadoTKku HePTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KamMeHHbIN
yTOJIb U MIPOAYKTHI €ro MepepadoTKH.

DKCIepUMEHTaIbHbIE METOJIbl H3YyYE€HHUS BEHIECTB W HMX IPEBpaICHUA:
O3HAKOMJIEHME C 00pa3naMy IIJJaCTMAacC, Kay4dyKOB U PE3HHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp»,  MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOHBIX, TPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuérHble 3anaumn.

BbrumcieHuss MO ypaBHCHHIO XHMHYECKOH peaknumu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BELIECTBA WIM NPOJYKTa PEAKLMU [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O M3 MCXOTHBIX BEIICCTB MIIM IPOAYKTOB PEAKIIHH).

Kucnopoaconepxamue opranu4eckue CoeAUHEHUS

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TAaHOJ. CTPOCHHUE,
bu3nyeckne W XHMHYCECKHE CBOMCTBA (pPEakIMU C AaKTHUBHBIMH METaJUIAMH,
raJoreHOBOJIOPOJIAMH, TOPCHHE), TpPUMCHEHHE. BOIOpOIHBIC CBS3U MEKIY
MOJIEKYyJIaMU CIIUPTOB. JIelCTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbi€  CHHUPTBL. JTWJICHIJIUKOJAb W  TJUILEPUH. CTPOCHHUE,
¢u3nveckue W XUMHUYECKHE CBOWCTBA (B3aMMOJCWCTBUE CO IICIIOYHBIMHU
METaJUIaMH, KaueCTBCHHAs PeaklMs Ha MHOTOATOMHBIC CrupThi). [leiicTBue Ha
Opra’usMm 4esoBeka. [I[pumeHeHune rimueprHa U STUIICHTIIMKOJIS.

@deHos: CTpOCHHE MOJEKYJbl, (U3NYeCKHe ¢ XHWMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue genoua.

Anbaerupl U kemonwvl. DopManbAETHHA, alECTANBICTUN. CTPOCHUE,
¢du3nveckrue U XUMHUYCCKHE CBOWMCTBA (pEaklMy OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), IOJYICHHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeJebHble KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasi KUCIIOTBI: CTpOeHHEe, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (CBOWCTBA,
oO0IIMe IS Ki1acca KUCIIOT, PeaKIUs dTCPUPHUKAINK), TIOTYYCHUE W TPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTM BBICIIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEEe ACHCTBUE.

Cnoxxnble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 3¢upoB. Kupsel. 'naponus xkupos. [Ipumenenue xxupoB. buonorunueckas

POJIb KUPOB.



YraeBomel:  coctaB, Kiaccudukamms — yrieBogoB  (MOHO-, JaU- W
nojucaxapupl). [10Ko3a — MPOCTEHIINI MOHOCAXapHUI: OCOOCHHOCTH CTPOCHHUSI
MOJICKYJIbI, (U3NYECKHMEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
runpokcuaoM Meau(ll), okucneHnne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXCHHE TJIFOKO3bI), HAXOXJICHHE B IMPHUPOC, NMPUMCHCHHE,
ouonornyeckas poib. DotocuHTe3. PpyKTO3a KAK M30MEP TIIFOKO3HI.

KpaxMman u 1eiirono3a Kak npupoHbie moaumepbl. CTpoeHHe Kpaxmalia U
IEJUTIONO03bl.  Du3nyeckne W XUMHYECKHE CBOWCTBA KpaxMmana (THaIpoJn3,
KaueCTBEHHAS PEaKIUs C HOJIOM).

DKCIIepUMEHTAIbHBIE METOJbI M3YUYCHHUS BEIICCTB W WX IPEBpaIICHUN:
NpOBE/ICHUE, HAOJIOJCHUE W OMKMCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KA4YECTBEHHBIC PEAKIMU OJIHOATOMHBIX CIUPTOB (OKHCIICHHE STaHOJA
okcupom Mmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJICHCTBUEC TIIIMIICPUHA C
ruapokcuaoM meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcumom memu(ll), B3aumomelcTBHE Kpaxmajga C HOIOM),
MIPOBEICHUE MPAKTUICCKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérable 3a1aun.

BbrumcieHuss M0 ypaBHCHHIO XHMHYECKOH peaknumu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O M3 MCXOIHBIX BEIICCTB MIIM IPOAYKTOB PEAKIIHH).

A3oTcoeprkale OpraHnIecKue CoeTMHCHUS.

AMHHOKHUCIIOTHI Kak aM(OTepHbIC OpraHWYECKHE COequHCeHHs. Du3nueckue
U XMMHYCCKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe IIMIKHA). buomornmyeckoe
3HAYCHUEC aMUHOKHUCIIOT. [lenTuIbl.

benku kak mpUpOIHBIC BBICOKOMOJCKYJISApHBIC coeawHeHus. [lepBudHas,
BTOpUYHAs W TPETHYHAS CTPYKTypa OeIKoB. XWMHUYCCKHE CBOMCTBa OECIKOB:
THJIPOJIN3, JICHATYpaIusl, KAYeCTBCHHBIC PEaKIIMK Ha OCJIKH.

DKCHEepUMEHTAIBHBIC METOJbI HM3YUYCHHUS BEIICCTB W WX IpPEBpaIICHUN:
HaOJTI0/ICHUE U ONHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB. JACHATYpAIUs OCIKOB TpH
HarpeBaHWH, [IBETHBIC PEaKIIUU OCITKOB.

BbicoKOMO/IEKYISIPHBbIE COeTHHEHUS

OCHOBHBIE MOHATHSA XHUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUN. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTCICHD MOJMMEPHU3ALNU, CPEIHAS MOJICKYIIsIpHAs
macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAWHCHUN —
TIOJTUMEPH3AITUS ¥ TTOJTMKOH ICHCAITHS.

DKCHepUMEHTAIBHBIC METOJbl HM3y4YCHHUS BEIICCTB W HUX IPEBpaIlCHUN:
O3HAKOMJICHHE C 00pa3liaMH MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexrpeIMEeTHBIE CBSI3H.



Peanuszanust MeXnpeaMeTHBIX CBA3EH MPHU U3YUYEHUH OPraHUYECKON XWMHU B
10 kyacce OCYUIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOUIMX €CTEeCTBEHHO-
HAay4YHBIX MOHSTUM, TaK W TOHATHH, SBIAIOLIIMXCS CUCTEMHBIMHU IJIs1 OTHECIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHSATHS. SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHaJIM3, CUHTE3, KiaccuuKaius, NepuoaudHOCTh, HaOII0ICHHE,
U3MEPEHUE, HIKCIIEPUMEHT, MOAECITHUPOBAHUE.

®usuka: Mmarepus, DJHEPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI YypPOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €UHUIIBI HX U3MEPCHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTe3, OHMOJIOTMYCCKH aKTHBHbIC BelnecTBa (OCNKH, YIJICBOIBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEepasnbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOMAEMbIE, TOIINBO,
pecypcsl.

TexHOJorus: IHUIIEBbIE NPOAYKTHI, OCHOBBI PalMOHAIBHOIO IHUTAHUS,
MOIOLIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTEpUAIIbI U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMUM

XUMHUYECKUN 3JIEMEHT. AToM. Smpo aroma, H30TONBL. DJIEKTPOHHAsS
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus DJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(DUTYpaIKs ATOMOB.

[lepnognuecknil 3akoH U [leproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA M llepronnueckor CHUCTEMBI
xuMmuyeckux simemeHtoB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEIIECTB MO TPYIaM U MEPUOJIaM.
3HauYeHUE EPUOUYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBsi3b. BHAbl XHMHYECKON CBSI3U
(koBajsieHTHAs1 HEMOJSAPHAs M TOJSApHAs, WOHHAs, MeTa/uThdecKkas). MeXaHHU3MbI
00pa30BaHUsl KOBAJICHTHOW XHMHYCCKOW CBsi3M (OOMEHHBIH HM  JTOHOPHO-
aKIenTopHbIii). BogopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHUIATEIBLHOCTb.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKON PEMIETKH.

[IonsiTne 0 nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Homenxknatypa
HEOPraHMYECKHX BEIIECTB. [ eHeTMyecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAIICKAIUX K PA3JTUYHBIM KJIACCAM.

Xumudeckass — peaknms.  Krmaccupukamuss — XUMHUYECKHX — PEaKIuid B
HEOPraHMYECKOM W OpPraHUYECKON XMMHHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHHS YSHEPTUH IPU XUMHUECKUX PEAKIIUAX.

CKopoCTh peakiinu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMmuyeckoe paBHoOBecHe. DakTopbl, BIHSIOIMIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipuanun Jle [HlaTense.

Onextponutryeckas auccouuanus. CuiabHbIe U cliadble 2JIeKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB. KUCas, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAIIbHBIE METOAbl HW3YyYEHHUsSI BEHIECTB M HX IPEBPALICHUMN:
neMoHcTpanus tadnaun «[leproauueckas cucteMa XUMUYECKUX 3yieMeHTOB JI. 1.
MenpeneeBa», U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJICHUE U
OIMCaHKME JIEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3aTOPA, ONMPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WMHJIMWKATOPA, pEaKIHMH HWOHHOIO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3iuuHbIX PaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIU.

PacuérHble 3anaun.

PacuéTtel 10 ypaBHEHUSAM XHUMHUYECKMX pEAKLIHMH, B TOM YHCIE
TEPMOXMUMHUYECKHE PACUETHI, PACUEThl C KMCIOIB30BAHUEM IOHSTHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosnoxxkenne HemerayuioB B llepuoguyueckorl  cucTeme
xuMuueckux ssemeHToB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnuecknue CBOWCTBA HEMETA/UIOB. AJUIOTPONHUS HEMETaIoB (HAa MpUMeEpe
KHCIIOpOa, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHCHINMX HeMeTaIoB (TajoreHOB, CEphl, a30Ta,
docthopa, yraepoma M KpPeMHHs) U HMX  coeAMHEHWH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIUX KMCIIOT, BOAOPOIHBIX COCIUHECHHH).

IIprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCIMHEHUH.



Merambl. [lonoxenue meramnoB B llepruoanyeckon cUCTEME XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0YEK
aToMoB MeTajioB. OOmme ¢uzndeckue cBoiicTBa MeTayuioB. CIUIaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HATPSHKEHUN METAIIIIOB.

XVWMUYECKUE CBOMCTBA BaXKHCHINMX METAJUIOB (HATPHM, KaJWid, KaJbIIUH,
MarHHi, aJJFOMUHHH, IIUHK, XpPOM, JKeJIe30, ME/Ib) U UX COCTUHCHUH.

OO6mue crmocoObl MoJydeHUsT MeTaljioB. [IpuMeHeHue MeTajuioB B OBITY H
TEXHUKE.

DKCIepUMEHTaIbHbIE METOJIbI H3YyYEHHUS BEHIECTB W MX IPEBpaAICHUIA:
W3y4YeHUE KOJUICKIIMU «MeTauibl M CIUIaBbD», O0Pa3IloB HEMETAIOB, PEIICHUE
AKCTIICPUMEHTAJILHBIX 3a/a4, HaONIOJIEHHEe M OIMCAaHHE JIEeMOHCTPAIIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHAA ATIOMHHHS C PaCTBOPAMH
KHCJIOT U IIeJI0YCH, KaueCTBEHHBIC PEaKIIMy Ha KATHOHBI METAJLIOB).

Pacuérupie 3amaun.

Pacuérpl mMaccel BeliecTBa MM 00bEMA ra3oB IO HU3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIISCTB,
pacuétel Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OIHO
13 BEILIECTB UMEET MPUMECH.

XHMHUA U KU3Hb

Ponp xuMum B 00ECIIEUCHHH 3KOJOTHUYECKOM, YHEPreTHUYECKON W IMHIIEBOM
0€301acHOCTH, pa3BUTHH MeTUIMHBL. [IOHSATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUH.

[IpencraBienuss 00 OONUX HAYYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJTY4YEHHUS BaXKHEMIIIUX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MATEPHUANIOB. BAKHEHMIIME CTPOUTEIIHLHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTE€pUAIbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepuanbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTAaHUYECKUE U MHUHEPAIbHBIE
yA0OpeHusl.

XuMug W 3J0pPOBbE YEJIIOBEKA: IpaBWJIa MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30MMaCHOr0 MCIIOJIB30BaHUS IIPErapaToB ObITOBON XUMUHM
B ITOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsI3ed TOpU  HM3yYeHHM 0Ommed u
HEeOpraHndeckord xuMmuu B 11 Kitacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIUX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHHA, SBISIOIIMXCS
CHUCTEMHBIMU JIJIS1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: Hay4dHBIM (akT, THUIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccudukaius, TePUOJUIYHOCTh, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJICHHUE.



dusnka: marepusi, SHEPIUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
W30TOII, PaIUOAKTHBHOCTh, MOJICKYJIa, JHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSHHE BENIeCTBa, (YM3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHUs!, CKOPOCTb.

buonorusi: kinerka, opraHusM, OKOCHUCTeMa, Ouocdepa, Makpo- H
MHKpPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

[eorpadus: MUHEpabl, TOPHBIC MOPOJIBI, TIOJE3HBIC HCKOIIAEMbIE, TOILTHBO,
pecypchl.

TexHONOTHS: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPTHsl, TIPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUIIEBAs
IPOMBINUICEHHOCTh,  (papMaleBTHUYECKass  IMPOMBIIUICHHOCTh,  MTPOU3BOJCTBO
KOCMETUYECKHX TPenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyJaromUMHUCs TPOrpaMM cpefaHero oOmiero oOpa3oBaHusl (JIMIHOCTHBIM,
METaNpeIMETHBIM W TMpeIMEeTHBhIM). HaydHo-MeTonu4eckoil OCHOBOW IS
pa3pabOTKU MJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS MPOrpaMM CpPEIHETO OOLIETo
00pa30BaHUs SIBIAETCA CUCTEMHO-AESITEIbHOCTHBIIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-ACSITENBHOCTHBIM TOJXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3yNbTaTOB OCBOCHHUS MpeaMera «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIJIEICHBI CIEIYIOIINE COCTABIISAIOIIME!

OCO3HaHUE OOYYAIOUIMMUCS POCCUMCKONW TIpa)TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYMEe MOTHUBALIUU K 00YYEHHUIO;

IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHWI JTUYHOCTH HA OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaJAULIUK 0a30BOM HAyKU XUMUM,

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroOLIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHM, MPUCYIIUMH IEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS SKOJOTHUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBHUTh
LEJH U CTPOUTH KU3HEHHBIE IIJIaHbl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHSI» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHON ¥ BOCMUTATENBHOW JESITENTPHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U HJealaMH POCCHUICKOro Tpa)<AaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBWJIaMH  TOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
oOyyJarommxcs.

JIMYHOCTHBIE pe3yJdbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OIBITa IO3HABATENIbHOM M MPAKTUYECKON JESITeIbHOCTU
o0yyaroIuxcsl Mo peanu3aluy MPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaIaHCKOT0 BOCIIUTAHNS

OCO3HaHUs 00YYArOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX TMPaB U 00S3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAJbHBIX HOPMax M MpaBUiaX MEXKIMYHOCTHBIX
OTHOIICHU! B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAESATENbHOCTH MpPHU CO3JaHUU
y4eOHBIX NMPOEKTOB, PEIICHUH y4eOHBIX W IMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI IPYTUX MIPH aHAJIN3€ Pa3INIHBIX BUIOB yYCOHOMN JAESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY U HAy4YHOMY HaCIEIUIO
OTCUECTBEHHOU XUMUH,

YBOXEHHsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUUYECKOTO
NPUMEHEHUS XWMHH, OCO3HAHMs TOTO, YTO JOCTHKCHHS HAYKH €CTh pe3ysbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX OSKCHEPUMEHTAJBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W TIO3HABATEIbHBIX MOTHBOB B TIONYyYEHHH M TOCIEIYIOIIEM
aHanm3e HHPOPMAIUH O TMEPEOBBIX JOCTIKCHHUIX COBPEMEHHON OTEYECTBEHHOU
XUMUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBSI3aHHBIC C XMMHUECKUMU SIBJICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYACh Ha MOPaJTbHO-HPAaBCTBEHHBIC
HOPMBI U IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHHWE U TOCTYNKU CBOMX TOBapHILEH C
MO3UIMII HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHWE TMOCIEACTBHMA STHUX
MOCTYTIKOB,;

4) popMHUpPOBaHUS KYJIbTYPHI 310POBbA:

NOHMMAaHUA LEHHOCTEeH 310poBOro M Oe3omacHOro oOpa3a >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coONo/IeHns TpaBuil O€30MacHOro OOpallleHus ¢ BELIECTBAMU B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBLHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI HMHAMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJEH;

OCO3HAHHS TOCJICICTBUN U HENPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHUSI
aJIKOTOJIsI, HAPKOTUKOB, KyPCHHSI);

5) TPpy10BOT0 BOCIIUTAHMSA:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUAAX
JeSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIIMAJIbHOM HampaBIeHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil pa3iuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUHN 110 XUMUHU;

YBaXEHUS K TPYyY, JIIOASIM TPy/a U pe3yibTaTaM TPYAOBOU NEATEILHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHIMBHIYaldbHOW TpPaeKTOPUU
oOpa3oBanwmsi, Oyaymield MPoPEecCur W peanm3alid COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHOCTEH 00IIIeCTRA,

6) 7K0JI0rHYecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IEeTIECOO0Pa3HOTO OTHOIIEHUS K MPHPOJAE, KaK HMCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3eMJIE;

MOHUMAaHUs TJIOOAJIBHOTO XapakTepa 5SKOJIOTMYECKUX MpoOiieM, BIUSHUS
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIUAIIBHOU CpEIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOIb30BAHMUS JOCTHKEHHM XUMHUHU IS
pELIeHHs] BOIPOCOB PALIMOHAILHOTO IPUPOAOIIOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JIE€UCTBUM, NPUHOCAIIUX BpPEA OKpYKaloIlIeu
IPUPOJIHON cpelie, YMEHHUsI MPOTHO3UPOBAaTh HEOIArONPUSATHBIE SKOJIOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEUCTBUN U MPEIOTBPALIATh UX;

HaJIU4YMs Pa3BUTOrO HKOJIOTHYECKOTO MBILUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIbITa NEeSATEIbHOCTH AKOJIOTUYECKON HaIlPaBJIECHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MIPaKTUKE, CIOCOOHOCTH ¥ YMEHHA AaKTHUBHO TMPOTUBOCTOATH HUJCOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH,

NMOHUMAaHUs cnenuuK XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
(GOpMHPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM UEIOCTHOIO
MPEACTABICHNUS] 00 OKPYXAIOLEM MHUPE KaK O €AMHCTBE MPUPOJbI U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud MpoOJjeM COXpaHEHHUs
IIPUPOJHOTO PaBHOBECHS;

yOeXKIIEHHOCTH B  0OCO0OW 3HAYUMOCTH XUMHH JJIS COBPEMEHHOU
UMBUJIM3AIMU. B €€ T'yMaHHUCTUYECKOM HAINpaBIE€HHOCTH M BaXXHOM pPOJU B
CO37JaHUU HOBOW 0a3bl MaTepUaNIbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPoOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIIOBEUYECTBA — ChIPHEBOM, SHEPreTUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, 00ECIEYEHUH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTHYECKH KOMQPOPTHOM >KM3HU KaXKIOro 4JIeHa
00111eCTBA,;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTHU: TOHUMAaHUSI CYIIHOCTH METOJ0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BATh



noJiyyaeMble 3HaHUS /Ui aHajdu3a U OOBSCHEHUS SBJICHHUI OKpY>KArOUIEro Mupa u
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSI JIeflaTh 000CHOBAHHbBIE 3aKJIIOUCHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U MMEIONIUXCS JIaHHBIX C IEJIbI0 [OJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
penieHust Ipo0ieM B pealibHbIX KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENIbCKOMN AEATEIbHOCTH,;

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAaHHM MO XUMHUHU B
COOTBETCTBUHM C )KU3HEHHBIMH IMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHbIX cepax MpodeccuoHaIbHON

NEATEIIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yibTaThl OCBOCHMSI y4eOHOro MmpenMera «XuMHus» Ha
YPOBHE CpETHET0 001IEr0 00pa30BaHUs BKIIIOYALOT:

3HaUYUMble  JIsI  (OPMHUPOBAHUSA  MHUPOBO33PEHHUS]  OOydarOIIMXCA
MEXKTUCIMITTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC TIOHSATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEUUPUKY METOJI0B IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEUICCTBO, YHEPTHs, SIBICHHE,
IPOLECC, CUCTEMa, HAyYHbIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIIEI0BaHNE, HAOIOIeHUE, I3MEPEHNE, IKCIIEPIMEHT U IPYTHE);

YHHUBEpCAJIbHbIC yUeOHbIC NEHCTBUs (ITO3HABAaTEIbHBIC, KOMMYHUKATUBHBIE,

peryJIsATUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAITLHOW KOMITETESHITUN 00YJarOIIIXCS,
CIIOCOOHOCTH oOydJaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAJIbHBIE YYCOHBIC
JICCTBHS B MMO3HABATEIBHON U COIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSIMU.

OnJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJbHBIMHA
NeHCTBUSAMM .

1) 6a30BbI€e JJOrHYECKHE AeCTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJIM3upoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IOCTABJICHHBIMHU LIEISIMU;

HCTIOJIb30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIITh XapPaKTEPHbIE MPU3HAKU MOHSATHUM W YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ISl OOBSACHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUI,

BbIOMpaTh OCHOBaHUS M KPUTEPUU I KJIacCU(PUKALMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTHYECKHUE pacCyXIeHUs (MHAYKTHBHBIC, JACIYKTUBHBIC, IIO
AHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaCCMATPUBACMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEITH, TPEOOPA30BBIBATH MOJICIBHBIC TIPE/ICTABICHHUS — XUMUYECKHUIT
3HaK (CHMBOJI) DJJIEMECHTA, XUMHYECKas (QopMmylia, YpaBHEHHE XUMHUYCCKOH
peakuMy — MpU PEHICHUU YYEOHBIX IO3HABATEIbHBIX M MMPAKTHUYECKHX 3a]adY,
MPUMEHSATh HAa3BaHHbIE MOJEJIbHBIE MTPEACTABICHUS JIJIS1 BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIH.

2) 6a30BbIe HCCIeA0BATEIbCKHE el CTBUS:

BJIAJIETh OCHOBAMH METOJOB HAyYHOI'O IO3HAHHUS BEIIECTB M XUMHYECKHX
peakuuy;

(GbOopMyIMpPOBATh LIENIU U 3a/1a41 UCCIIETOBAHMS, HCIIOJIB30BATh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIMPOBAHHBIE BONPOCHl B KauyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIA;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA U TPOBEIACHUS
YYEHHUYECKUX AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUSI HAOMIOJaTh 32 XOIOM
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHNS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJETAHHOU padoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIENOBATENbCKOM M MPOEKTHOU
NEeSTeIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUIEHUs IPAaKTHUYECKUX 3a/1ad, NPUMEHEHUIO pa3JInYHBIX
METO/I0B ITO3HAHMUS.

3) pa6oTa ¢ mHpopmaHeii:

OPHECHTUPOBATHCS B PA3IMYHBIX KMCTOYHUKAX wuHMopMaruu (HAyIHO-
NOMyJIsIpHAsE JIUTepaTypa XHMHUYECKOrO COJEp)KaHMs, CIPaBOYHbIE MOCOOus,
pecypcbl MHTepHeTa), aHATU3UpOBaTh MH(DOPMAIIMIO Pa3IHYHBIX BUAOB U (hopm
MPEICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;



bopMyIMpOBaTh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJIbI MPU MOUCKE U
orbope wuHbOpPMALIUKM, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro THIIA;

npuoOpeTaTh OIBIT WCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOMCKOBBIX CHCTEM,;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYI0  (GOpMy  MpEACTABICHUS
uHpopmanmu (cxembl, rpaduKy, THarpaMMbl, TAOJIUIbI, PUCYHKU U IPYTHE);

UCIIONB30BAaTh HAYYHBIM SA3BIK B KayeCTBE CpeACTBa mpu paboTe ¢
XUMHYCCKOW WH(pOpMaIMeld: NPUMEHATh MeEXNpeaMeTHble ((pu3ndeckue W
MaTeMaTUIeCKHe) 3HAKH U CUMBOJIBI, POpMYIIbl, aO0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA
HATJISTHOCTH.

OBjajieHHe YHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMHU JeHCTBUAMM .

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI B XOJI€ AUAIOra U/uiu
JUCKYCCHUH,  BBICKa3biBaThb WA, (OPMYJIUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPEIJIOKEHHON 3a/1a4H,

BBICTYNATh C MpE3CHTAIMeN pe3yJbTaTOB IO3HABATEIHHOM JESTEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOTHEHUH
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUIECKOW pabOoThHI MO HCCICIOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIECTB, pealn3alu y4eOHOro MpoeKkTa U GOopMyIUPOBATH BBHIBOIbI
M0 pe3ysibTaTaM MPOBEACHHBIX HUCCIEIOBAHUN ITyTEM COTJIACOBAHMS IMO3UIIMKI B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJbLHBIMH PEryJISSTHBHBIMHU eHCTBUSIMM

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO II03HABATEIHHYIO
NEeSATEIBbHOCTh, Ompeaenss €€ Lenu W 3aJadyd, KOHTPOJIHMPOBATH W IO MEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH TMpEAjiaraéMblii  alrOpuT™M JCHCTBUN mpu
BBITIOJTHEHUH YYeOHBIX W UCCIENOBaTeNbCKUX 3a7ad, BbIOMpaTh Haunbosee
3¢ (eKTUBHBIA €MOCOO HMX peleHUs C YYETOM IMOJYYEHUSI HOBBIX 3HAHHUHA O
BEI[ECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a
U CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  TPEACTABICHHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XMMHUU B TO3HAHWUU SIBJICHUU



Opupoabl, B  (QOPMUPOBAHUM MBIIUIEHUS W KYJbTYphl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BIAJICHUE  CHUCTEMOM  XWUMUYECKMX  3HAaHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHUA (XMMHUYECKHH JJIEMEHT, aTOM, OJICKTPOHHAsS
000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpamEHHas), MOJb, MOJISIpHAS
Macca, MOJIAPHBI O00BEM, YIJIEPONHBIN CKeNeT, (PYHKIIMOHAIBHAS TPYIINA,
paauKaj, U30MepHrs, U30MEPhl, TOMOJIOTHUYECKUHN Psil, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ, U a30TCOJAEpXkAIIie COSAMHEHUs, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHUS); TCOPUU M 3aKOHBI (TCOPHS CTPOCHHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEINECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XWMHH, MHPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE MOHUMAHUSA MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKHUE CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH H
0€30MacHOM HCIIOJB30BAHUM BaXKHEUIIUX OPTraHUYECKUX BEHIECTB B OBITY U
MIPAKTUYECKON ACATEITHPHOCTH YCIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMCHHH BBISBIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOUIUE TMOHSITHUS MPU
ONKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHMYEeCKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONIh30BaTh XHUMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUS MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHEHWH XUMUYECKHX PEaKIIHH,
W3TOTABIMBATH MOJICIM MOJIEKYJ OPTraHWYECKHUX BEIIECTB JIJISl MJUTFOCTPAIIMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHUHAJICKHOCTh H3yYCHHBIX
OPraHWYECKHUX BEMIECTB II0 HMX COCTaBy M CTPOCHUIO K OMNPEAcIEHHOMY
kiaaccy/rpymnme coenuHeHuid  (YrJIEBOAOPOMbI, KHCIOPOI W  a30TCOJICpIKAIUe
COCJMHEHUS, BBICOKOMOJICKY/ISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHHS I10
cucremaTrueckoir Homenkinatype (IUPAC), a Ttaxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHMUS OTJACIbHBIX OPraHWMYECKHUX BEIICCTB (ITHIICH, MPOIWJICH, alleTHJICH,
STUJICHTJIMKOb, TIHICPHUH, (HEeHOJ, (popManbAeTh, arneTalbIeTha, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK034,
bpyKTO3a, KpaxMal, He/UTI0I03a, TIHIUH);

c(OPMHPOBAHHOCTh YMCHHS OINPENCIATh BHUABI XUMHUYCCKOM CBS3M B
OpPraHMYECKUX COCAMHECHUAX (OAMHAPHBIC U KpaTHBIC);



cOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTHh TOJOXKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTHA CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUsI MACChl BEIIECTB,

chOPMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIAaCCOB OPraHMYECKMX BeHIeCTB (MeTaH, 3TaH, ITHJICH, NPOIMWJICH, alleTHJICH,
oyranuen-1,3, metunodyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEHOoN, aneTanbJeThul, MypaBbUHAsI W YKCyCHash KUCJIOTHI, TJIFOKO3a,
KpaxMaJl, [eJUTI0I03a, aMUHOYKCYCHAsl KHCIIOTa), HIUTFOCTPHPOBATH TEHETUIECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUUYECKHX PEaKIil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (pOopMyT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOTHOTO
Coipbst  (HETh, NPHUPOMHBIA Ta3, Yroyb), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB IIEpepadOTKH;

chOpPMHUPOBAHHOCT, YMEHHMM TPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHeHHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOAYKTa
peakiuu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIICCTB MJIU MPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XMMUHU MPU U3YUYCHUU BEILECTB U
XUMUYECKHX SIBJICHUH (HAOII0ICHIE, N3MEPEHHE, SIKCIICPUMEHT, MOJICTUPOBAHHKE),
WCITOJIP30BAaTh CHUCTEMHBIC XHWMHUYCCKHE 3HAHWA IS TIPUHITHS PCIICHUW B
KOHKPETHBIX JKU3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIO W J1labopaTOpHBIM 00OpYJIOBaHHWEM, a TakKe MpaBuia OOpamieHus ¢
BCII[ECTBAMHM B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBITOJIHCHHIO JTaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHIMIOJHATH XUMUYECKHIM
SKCHepUMEHT (TIpEeBpalCHHs OPTaHUYCSCKUX BEIIECTB MPU HArPEBAHUH, ITOJTyUYCHHUE
STWJIIEHA M W3YYEHHE €ro CBOMCTB, KAueCTBEHHbIC PEAKIUU OPTraHUYeCKHX
BCICCTB, JCHATypalus OCJIKOB IPH HArpeBaHWH, LBETHBIC PEakiuu OEIKOB) B
COOTBETCTBMM C TMpaBWJIAMH TEXHUKH OE€30MAaCHOCTH MpHU OOpalllEHUHu C
BCIIECTBAMH H JTA0OPATOPHBIM OOOPYIOBAaHUEM, WIPEJICTABIATH PE3YIbTAThI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucy ypaBHEHUN COOTBETCTBYIOIIUX
peakuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE STHUX PE3YyJIbTaTOB,;

c(OPMHPOBAHHOCTh YMEHUW KPHUTHUYCCKH AaHAIM3UPOBATh XHMHYCCKYIO
uHbOpMAIIMIO, TOJydyaeMyl0 M3 Ppa3HBIX MCTOYHHMKOB (CpeIcTBa MAacCOBOM
uHpopmarmu, MHTepHET 1 ApyruX);



chOpMUPOBAHHOCTh ~ YMEHHH  coOJIOoAaTh  TMpaBWJa  AKOJOTHYECKU
11eJIeCO00pa3HOr0 TOBEJCHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEJISIX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHON Cpebl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1JIK, moscHsATh Ha mpumepax CIOCOOBI
YMEHBIICHUS W NPEJOTBPAIICHUS HMX BPEAHOIO BO3ACHCTBUA Ha OpPraHU3M
YEeJI0BEKa,;

JJIs1 O0Y4YarOUIUXCs C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHMS BEUIECTB U
XAMHUYECKUX SIBJICHUN;

JUIS CJENBbIX W CIAaOOBHAAIIMX OOY4YaroIIUXCs: YMEHHUE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiinsa mis 3amucu XuMHYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOIIas W HeopraHuyeckas
XAMUSI» OTPaXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUI. O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsI pEIICHUS TPAKTUUYECKUX 3a/1a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraInyue MOoHATHS (XMMUYECKUH BJIEMEHT, aToM, u3orom, S-, p-, d-
ANICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTbB, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(koBaseHTHAs1, HOHHAS, METAJUTMYECKast, BOAOPOIHASN), KPHCTAUINYCCKAs PEIMIETKA,
TUNBl  XUMHYECKUX  pPEAaKIUH, PacTBOP, JJEKTPOJUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIMS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH PEaKIUuH, XHMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TeopHs
AJICKTPOJUTUYECKON AUCCOLMalnM, nepuoandeckuid 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpH XMMHYECKHUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBIICHHH, (PAKTOJOTHMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM MCTOJL30BAaHIHN BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA,



c(OpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIINE MOHSATHUS TPU
ONKMCAHUHU HEOPTAHUUECKUX BEIECTB U UX MPEBPAILICHUH;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONIh30BaTh XUMHYECKYI0 CHMBOJIMKY JIS
cocrtaBieHus: GOpMyl BEHIECTB M  YpPaBHEHUH XHMHUYECKUX  PEAKIIH,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIACIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblid ra3, YIJICKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETANIEHAS H3BECTh, TUTHEBAsI CO/IA, TUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OTNPECIISITh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHCHHSX PA3IMYHOTO COCTaBa, BUJ XHUMHYECKOU
cBsi3u (KOBaJIeHTHAsl, MOHHAS, META/TNYECKasi, BOJIOPOJIHAS) B COCAMHCHUSIX, THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
WOHHAsl, METAJJIMYECKas), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPraHUYCCKUX
COCINHECHUM,

c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAJICKHOCTh
HCOPraHUYECKHUX BEIIECTB IO HX COCTaBYy K ONpeAeiaEHHOMY Kiaccy/rpyrie
COeZIMHEHUH (MPOCThIC BEIIECTBA — META/UIBI M HEMETAJLJIbl, OKCH/IbI, OCHOBaHM,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHUJIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHI PacCKPBHIBATh CMBICI IMEPUOANYECKOTO 3aKoHa /].
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

cOPMHUPOBAHHOCTh yMEHHUH XapaKTepHU30BaTh DSJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »dJeMeHTOB 1-4 mepuono Ilepuogmdeckoil CcHCTEMBI
xuMmudeckux smeMenToB JI. M. MenngeneeBa, WCIONB3ys HOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTaNM», «IHEPTeTHYECKUE YPOBHI», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX IJIEMEHTOB M UX COCIUHECHHIA
0 nepuoAaM U rpynnam llepruoandeckorn CucTeMbl XUMHUYECKUX 31eMeHTOB JI. .
MeHnneneesa,

c(OPMHPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIICCTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJATh CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKIYy HEOPraHWYECKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUH COOTBETCTBYIONINX XUMHUCCKUX PEAKIIHA;

c(OpPMHPOBAHHOCTh YMCHHS KIACCH(DHUIIMPOBATH XUMHUYCCKHUE PEAKIIUU TI0
pa3IMYHBIM TpHU3HAKaM (YUCITy W COCTaBy PEAardpyrOIIUX BEIIECTB, TEIUIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTETICHEW OKHCJIICHUS 3JIEMEHTOB, 00paTHMOCTU
PCaKIiK, YJacTHIO KaTaln3aTopa);

c(OpPMHPOBAHHOCTh YMEHHH COCTaBJISATh YPAaBHCHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPANIEHHBIC YPaBHCHUS PEaKIIMi HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHUSI, IPY KOTOPBIX ITH PEAKIIUU UIYT 10 KOHIIA,



cOPMHUPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KAueCTBEHHBIA COCTaB pAa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPAaclO3HABaTh
OTIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

c(OPMUPOBAHHOCTh ~YMEHHH  PACKPBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI MOCPECTBOM COCTABJICHUS DJIEKTPOHHOrO OallaHca
ATUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOMN
peaKIuu OT Pa3INYHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHero Bo3eicTBus (mpuHiun Jle [laTense);

chOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKallle B OCHOBE MPOMBIIIJICHHOTO MOJYYEHHUSI CEpHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAy4YHBIX MPUHIUIAX U
HKOJIOTMYECKUX MPOOIeMaX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJsl BELIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BEMA ra3oB MO W3BECTHOMY
KOJMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO U3 YYACTBYIOUIMX B PEeaKUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TTPaBUJa MOJIb30BaHUS XUMUYECKOM
nocyiol U J1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMU IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHIMIOJHATH XUMUYECKHIM
9KCHEPUMEHT (pa3fioKeHHE MEPOKCHIa BOAOPOJAa B MPHUCYTCTBUU KaTalUu3aTopa,
ONpENENeHUE Cpebl pPacTBOPOB BEUIECTB C MOMOILBI YHHUBEPCAIBHOIO
WHJIMKATOPA, BIUSHHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIIUH,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbBIE peaKkIuu Ha cyib(ar-, KapOooHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 10
teMam «MeTamuib» U «HemeTamie») B COOTBETCTBHHM C TpaBUJIAMH TEXHHKH
0e30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMU U JIADOPATOPHBIM 000PYI0OBAHUEM,
NPEACTABISATh PE3YJNbTaThl XHMMHYECKOTO OHKCIIEpUMEHTa B (opMme 3amnucu
YpaBHEHUW COOTBETCTBYIONIMX peaKIuil U (HOpMYyIUPOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
UHPOpPMAIIMIO, TIOJIYYaeMyK W3 pa3HbIX MCTOYHUKOB (CpeICcTBa MAacCOBOA
KOMMYHHKAIUH, UHTEpHET U APYTUX);



C()OPMUPOBAHHOCTb ~ YMEHMH  cOONIOfaTh  MpaBuUjia  HKOJIOTMYECKU
1enecoo0pa3Horo MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUsI CBOEr0 3J0POBbS U OKPYXKAIOIIEW NPUPOJHON Cpeabl, OCO3HABaTh
ONACHOCTb BO3/JICHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIEIIEHHBIX BELIECTB, IOHUMAs
cmbicit mokazarensa IIJIK, moscHATP Ha mnpuMepax CcrnocoObl YMEHbBIIECHUS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouMxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JJ0POBBSI. YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX IO3HAaHUS BEIIECTB WU
XUMHYECKHUX SBJICHUH;

JUISL CJIETIBIX M CJIa0OBHAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHuil JI. Bpaiins i 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
Ne i/ Konrposbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypesI
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOi XHMHUH
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YraeBogopoabl
2.1 [IpenenbHbIE YTI€BOIOPOABI — ATKAHbI 2
59 HenpenenpHble yriaeBoJOPOIbI: allKEeHBI, 5 1
aJKaJMeHbI, aTKUHbI
2.3 ApomaTH4ecKue yrieBoJ0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
UX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coeTHHeHn st
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
Crnoxxnble 2(UpPHI
3.3 YrneBomasl 3 2




Hroro no pazneny

Pasjnen 4. AzoTcoaepikaiine opraHudeckne coeTHHeHUus

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIIpHbIE COeANHEHUSI

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckune (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHoroodpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pazgen 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
2.2 Hewmeramnsl 9 1
53 CBs13b HEOPTAHMYECKUX H OPTraHUICCKHIX )
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMusi ¥ KU3Hb 4
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTiieckue fl[?»y'—IEHl/lﬂ :6I?aI;OBaTeJ1beIe
padoThI padoTsbI pecypenI
1 [Ipenmet oprannyecko XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus ctpoeHnss OpraHM4eCKUX
2 coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o Ki1accuPpuKauu
3 opraHnyeckux Bemiects. Homenkiarypa 1
(cucTemaTnyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
MIpeICTaBUTENH aJIKaHOB
6 AJIKEHBI. COCTaB U CTPOECHHUE, CBOMCTBA 1
5 OTHIIEH U IPOINHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1
JTUJICHA U U3YYEHHUE €0 CBOUCTB»
Anxanuensl. byramuen-1,3 u
9 MeTtunoyraauen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyKa U PEe3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATIETHIICH —
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YIJI€BOJIOPOJIOB,
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOOB!

14 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoHBIE HICTOYHUKH YTJIEBOJOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHoJI. BoopoaHast cBsi3b

18 MHoroaroMHsbI€ CIUPTHI: ATUIICHTIIMKOIIb U
TIIALIEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopMaiIbAeTua U
arneragpIerua. AneTox

21 OnHOOCHOBHBIE IIpE/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHas M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaﬂ H OJICMHOBAsA KHCJIOThI, KaK
MNpEACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCJIOT

Mpbuta KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JENCTBUE

25

CnoxHbie 3(DUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

JXupsl: ruaponu3, npuMeHeHHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KiIaCCU(UKAIIHS.
BakHeliue npeacTaBUuTeN : TIH0K03a,
dbpykTo3a, caxapos3a

KanMaJ'I " OEJJIK0JIO3a KaK ITPUPOAHBIC
MMOJIMMEPbI

29

Kontposnbnas paboTa mo pazaery
«Kucnopoacoaepaiyue opraHn4ecKue
coeaunenus»/ Beepoccuiickas
MpoBepoyHasi pabora

30

OO6mrast XxapaKTeprUCTHUKa a30TCOIEPIKAIINX
OpraHUYeCKUX COeTUHEeHHUN /
Bcepoccuiickas nmpoBepouHas padbota

31

32

AMUHBI. METHJIAMHUH ¥ aHUJIHH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYECKHUE COCAUHEHUS, UX
ouosiornueckoe 3HaueHue. Ilentuapl.
benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAMHCHUA

OCHOBHBIC TTOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COCTIMHEHUH 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[Tmactmacchl, KaydyKH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aTOMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CHUCTEMa XMMHUYECKUX ieMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOEHUS ATOMOB

Koan4uecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHEHUH I10
rpyImmaM U nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB .M. MeHaeneeBa B
Pa3BUTUU HAYKHU

Crtpoenue BemiecTBa. XuMHUYECKasl CBSI3b, €€

BHUJIbl, MEXaHU3MBbI O6pa30BaHI/I${
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
CreneHs okuciieHnsa. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOECHUS

HOH?ITI/IG (0] )II/ICHepCHBIX CUucreMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPHI.
MaccoBas J10JIs BeIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX coeMHeHnil. I eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKnux peaxiyii B
HEOPraHUYEeCKOU U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MAcChl BEIECTB; 3aKOH
COXPAHEHHUs U NPEBPALCHUs SHEPTUU NIPU
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusiaue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKLUN»

Dnekrponutnueckas auccounanus. [lonstue
o0 BojopoaHoM Tokasatene (pH) pactopa.
Peaknuu nonHoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitie 06 snekTponuse
pacIuiaBoB ¥ pacTBOPOB COJIEN

KontponbHas paboTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XHMHUU»

14

Mertaiuel, ux nosoxenue B [leprnoauueckoi
CHUCTEME XUMUYECKuX anemMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKne CBOUCTBa
MECTaJIJIOB




15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTasloB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATpUH, KaJluii, KaJabIMi, MarHHi,
QIFOMUHUI) U UX COCAMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XHUMHAYECKHE CBOMCTBA [IMHKA, JKele3a U UX
COCIMHEHUN

19

[IpakTuyeckas pabora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramisl»"

20

21

22

Hewmeramibl, X mojiokeHue B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB JI. . Meneneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIIIOB.
AJI0TpOITHS HEMETAIJIOB (Ha mpuMepe
KHCJI0pO/a, cephl, pocdopa u yrieposa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COE€IUHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, pocdopa u ux
COCTUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
UX COSTMHEHUH

[IprMeHeHne BaXKHENUIIUX HEMETAJUIOB U UX
COE€IUHEHUN

26

O00011IeHrEe 1 cCUCTEMAaTH3ALINS 3HAHUI 110




Teme «Hemerame». Beruucinenus mo
YPaBHEHUSIM XUMUYECKUX PEAKLINI 1
TEPMOXUMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeramibr"»

08 Konrponbnas pabota o remam «MeTtaibi» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue u oprann4eckue OCHOBaHHUS
AmdoTtepHbIe HEOPTaHUIECKUE U

30 OopraHudeckue coeuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMuu B o0ecIieueHUH dKOJIOTHIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus 00 oOMIMX HAYUYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
BaXXHEUIITNX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIIOB

34 XUMHUS U 37J0pPOBbE YeIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI O0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHero 001ero o0pa3oBanusi

TeopeTnueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTH TPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XHUMHH B T[O3HAHUU
SIBIIGHUHA TpPUPONbI, B (POPMHUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM s
pelieHusT TPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpefie

1.2

Bianenne cucTteMoM XMMMYECKUMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAr Ak INE MIOHATHS (Monekyua, BaJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
GyHKIMOHANBHAS ~ TpyNma,  paaWKal,  H30Mepus,  H30MEpHI,
TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YINIEBOJOPOABI, KHCIOPOA- U
a30TCcOJepIKaIINe COCAUHEHMs, OMOJIOTMYECKH AaKTHUBHBIE BeIIeCTBa
(yrmeBompl, KUpBI, OCIKH), MOHOMEp, HOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC ~COCJMHEHHS); TEOPUM M 3aKOHbI (Teopwus
XUMHYECKOTO CTpPOeHHsI opranmdeckux emiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMUH, (DAKTOJIOTHUECKUE
CBEIECHMS O CBOICTBaX, cocTaBe, IOJIy4YeHUM U Oe30MacHOM
WCIOJIb30BAHUN  BaXXHEHIIMX HEOPraHWYECKUX U  OpPraHMYECKHUX

BCIIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.3

14

ChopMHpOBaHHOCTh YMEHHUI BBISIBIATH XapaKTEpHbIE IPU3HAKU
MOHATUM,  YCTAHABIMBAaTL  HUX  B3aUMOCBA3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUHN

c(OPMUPOBAHHOCTh YMEHHH HCIOIH30BaTh XUMHUECKYIO CHMBOJHKY
JUIS  COCTABIICHHS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHoi) (GOopMyJ OpPraHHYECKHX BEIIECTB K ypPaBHEHHUI
XUMHUYECKUX PEAKLIHM, U3rOTABIMBATh MOJIEIIA MOJIEKYJ OPraHUYECKUX
BEIIECTB ISl WUIOCTPALMUA UX XUMHYECKOIO U IPOCTPAHCTBEHHOTO

CTPOCHHUS




1.5

ChopMupoOBaHHOCTH ~ YMEHMH  yCTAaHAaBJIMBaTh  NPUHAIJICKHOCTh
W3Y4YEHHBIX OPraHMYEeCKUX BELIECTB IO MX COCTaBYy U CTPOEHUIO K
ompeneaéHHOMy Kiaccy (rpymme) coeauHeHHH  (YrJICBOIAOPOIBI,
KHCIIOPOJIT M a30TCOJAEpXKAIIUE COEAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIIMHEHUS), JlaBaTh MM  Ha3BaHWA 10  CHUCTEMAaTHYECKON

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS ONPEACISATh BUABI XUMUYCCKOW CBSI3H B

OpPraHUYeCKUX COCIUHCHUSAX (OJMHAPHBIC U KPATHBIC)

1.6

2.1

ChopMUpOBaHHOCT ~ yMEHHUS NPHUMEHSATH. TMOJOXKCHHUS  TEOPUHU
CTpoeHHsl opranuyeckux BemecTB A.M. BytnepoBa s oObsicHeHuUs
3aBUCMMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

yr. JICBOJOPOABI. Kchopoz[coz[epxcamHe n a30TCOACPIKAINC

OpraHn4€CKUC COCIUHCHU . BI)ICOKOMOJICKYJIHpHLIC COCAMHCHUA

CpopMHUpPOBAHHOCTh yMEHHUH TNPUBOJIUTH TPHUBUAILHBIC HA3BAHMS
OTICIBHBIX OPraHUYECKHX BEHICCTB (ITHIICH, NPOIMJICH, AalleTHIICH,
STWICHTJIUKOJb, TIUIEepUH, (eHoN, ¢GopManbIeru, aneTalbIeTu],
MypaBbUHAs KHUCJIOTa, YKCyCHas KHCJIOTA, OJEUHOBAas KHCIIOTA,
CTCapUHOBAs KHUCJIOTA, TJIFOKO3a, (QPYKTO3a, KpaxMmal, IeJUTI0I03a,

TJTULIHH)

2.2

ChopMHpOBaHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOCHHE,
¢u3nveckne M XUMHYECKHE CBOWCTBAa THIMYHBIX NpEACTaBUTENCH
Pa3IMYHBIX KIACCOB OPraHMYECKUX BelIeCTB (METaH, 3TaH, ITHUIICH,
IponuieH, aneTtwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH3ou,
METaHOJ, 3TAHOJ, STHJICHIVINKOJb, TNIUIEPHH, (EHOJ, aleTaabIeTus,
MypaBbUHAss W YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmall, LEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMUpPOBAaHHOCTh YMEHUSI WUTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXIY  TUINUYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (popMyI

2.4

ChopMUPOBAaHHOCTH YMEHUS XapaKTepU30BaTh HUCTOYHUKH
YTJII€BOAOPOIHOTO CBIPhst (HE(DTH, MPUPOIHBIN Ta3, YTroJib), CIIOCOOBI MX

nepepa60TKI/1 H MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB Hepepa60TKI/I

XUMHUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIIAJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O MO3HAHUW:, UCIIOJIb3YCMbIX B XUMHU IIPU U3YUCHUHN




3.2

BCIICCTB W XUMHYCCKUX sBJICHUN (HaONIoIeHHe, W3MEpeHHE,
3KCIIEPUMEHT, MO/ICJIUPOBAHHUE), KCIIOJIb30BaTh CHUCTEMHbBIE
XUMUYECKHE 3HAaHMUS JUIsl TPUHATUS PEIEHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallusiX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUEM

ChopmupoBaHHOCTh YMEHHMI COONIOAATh MpaBWiIa IOJIb30BAHUSA
XMMHUYECKON TMOCyA0l U Jab0paTopHBIM O0OpY/IOBaHHEM, a TaKkKe
npaBujia oOpamnieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHHUIO Ha60paTOprIX XUMHUYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOTHITh XUMHYCCKHIA
IKCTIEpUMEHT (TpeBpaIlieHHs] OPraHMYCSCKUX BEIIECTB MPH HAIPEBAHUH,
MOJIyYEHUE 3TUJIEHA U U3YYECHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU
OpPraHMYECKHUX BEILECTB, JE€HAaTypauus O€JKOB INpU HarpeBaHHUH,
[[BETHBIC PEAKIMH OCJIKOB) B COOTBETCTBHM C IpPABHJIAMU TEXHHKH
0e30MacHOCTH TpU OOpalleHHH C BEHIeCTBAMH M J1a0OpaTOPHBIM
o0opy0BaHueEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
SKCHepUMEHTa B (OpPME 3alHuCh YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CdopmMrpoBaHHOCTh YMEHUI IPOBOAUTH BBIYUCIICHUS 110 XUMHUUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIECTBA MIIH
IIPOAYKTa peakluy O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 HCXOHBIX BEIICCTB HJIH MPOAYKTOB PEAKIINH)

ChopmMupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpencrBa MaccoBoii nH(MoOpManuK, ceTb IHTEpHET U IpyTHe)

3.6

CpopMUpPOBAaHHOCT yMEHUN COOJIO/ATh TMpaBWIa HKOJIOTUYECKU
1enecoo0pa3HoOro MOBENEHUS B OBITY M TPYAOBOH AESITENBHOCTH B
LENAX COXPAaHEHHWs] CBOETO 3/0POBbS U OKpYXarolled NpUpoJHOM
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBBIE OPIaHU3MBI
OTIpeNIeNIEHHBIX OPTAaHWYECKUX BEIIECTB, TIOHUMAsi CMBICI TIOKA3aTes
MK (mpenenbHO IOMYCTHMOW — KOHICHTPAIMM), TMOSCHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M IMPEeJOTBpAIlEHHs] MX BPEIHOTO

BO3JCHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA

11 KIIACC

Kon
NpoBepPSIEeMOro

IIpoBepsiemble IpeaMeTHBIE Pe3yabTaThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbI CpPeIHero o01ero 06pa3oBaHus




pe3yjabTarta

1

11

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHHU

Brnanenune cucteMol XMMMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOLIME  MOHATUS  (XMMHYECKHH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAI ATOMOB,
HMOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEIIECHb
OKHCIICHMsI, XMMHYECKasl CBA3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN
00bEM, KpUCTaIMYecKas pemeérka, THUIbl XUMMUYECKUX peakiui
(OKHCITUTEIILHO-BOCCTAHOBUTENBHBIE, 3K30- H  DHIOTEPMHUUECKHE,
peaKMi MOHHOI'O OOMEHa), PacTBOP, DICKTPOJUTHI, HEIICKTPOJIHUTHI,
IEKTPOIUTUYECKAs ~ JUCCOLMALNUSA, OKHCIMTEIb, BOCCTAaHOBHTEID,
CKOPOCTh XMMHYECKON PEaKIUH, XUMUYECKOE PABHOBECHE); TCOPHU U
3aKOHBI (TEOpHs 3JICKTPOJIMTHUCCKON Auccoluanuy, lleproandeckuii
3akoH JI.1. MeHzeneeBa, 3aKOH COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHUM U O€30MacHOM HCIIOJIb30BAHUM BaKHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAESTENbHOCTU

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTh yYMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBS3b M3YYEHHBIX IIOHATUH, IPUMEHSITH COOTBETCTBYIOLIUE
MOHATHSL TP OIMCAaHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpALICHUM; BBIABIATH B3aUMOCBSI3b XUMHUYECKHUX
3HaHUHN c MOHATUAMU u IIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPEAMCTOB

13

1.4

1.5

1.6

BJ'Ia}ICHI/IG OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHUSA BCUICCTB U
XUMUYECKUX  SIBICHUM (Ha6J'IIO,I[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJCIINPOB aHI/Ie)

ChopMupoBaHHOCTh YMEHHM ONpENENSITh BaJE€HTHOCTh M CTEINEHb
OKHCIICHUSI XMMHUYECKUX DJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
coCTaBa, BHJ  XHMHYECKOH  CBsi3u  (KOBaJCHTHAs,  HOHHasd,
MeTaJTHuecKasi, BOJOPOIHASI) B COCTUHEHHSX, THIT KPUCTAUTHUSCKON
PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAasi, MOJIEKYJspHAas, WOHHAas,

MeTaTHYeCKast)

ChopMupoBaHHOCTb YMEHHUH ONpEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpaxX HEOPTaHUUECKUX COEIUHEHUN

ChopMHUpPOBAaHHOCTL ~ YMEHHS  KJIACCH(PUIIUPOBATH  XUMHYECKHE
PEaKIUH M0 Pa3IMIHBIM MpPU3HAKaM (YHUCITy M COCTaBY pearupyronux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTY pcakuuu, HU3MCHCHUIO CTEIIeHEeH




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  y4acTHUIO

KaTajan3aTropa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUW  COCTABJIATH ypaBHEHUS  pEaKIUi
pa3IMYHBIX THWIIOB, MOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEAKLIHMN
MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTH YMEHUN MPOBOJUTH PEAKLUH, NMOATBEPKAAIOIINE
KAa4eCTBEHHBIM  COCTAaB  pa3JIMYHBbIX HEOPraHUYECKHX  BEILIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HWOHBI, IMPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYLUIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuii MIOCPEICTBOM COCTaBJICHUS
ANIEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIMK OT Pa3IUIHbBIX (DAaKTOPOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMUYECKOTO PABHOBECHUSI B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(mpunimn Jle [aTense)

OO6mias 1 HeOpraHU4YecKass XUMUs

2.1

2.2

CpopMUpOBaHHOCT, yMEHHI packpbiBaTh cMbIch [lepuoamdeckoro
3aKOHa JI.1. Menaeneena u IEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIONIYI0, OOBACHUTENbHYIO M  MPOTHOCTHYECKYIO
byHKIIIT

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMHYECKHX »dJieMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctemMbl xuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOIb3ysS
MOHATHS «S-, P-, O-3JeKTPOHHBIC OpOWUTATN», «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHYECKHUX BJIEMEHTOB WM MX COCIMHEHUHM IO MepuojaM MU rpymnnam

[Tepuonnueckoit cucremsl xuMuueckux 3aeMeHToB .M. Menneneesa

2.3

ChopMHPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHAE CBOMCTBA HEOPraHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAATh  CYLIECTBOBAHWE  I'CHETUYECKOM  CBA3HM  MEXAY
HEOPraHWYECKUMHU BEILIECTBAMH c MTOMOILIBIO YpaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHH  YCTaHABIWBATh  MPUHAJICKHOCTH

HEOpPraHMYECKHUX BEIIECTB MO MX COCTaBy K ONpeneIEHHOMY Kiaccy




(rpynme) coemuHeHuii (MIPOCThIE BEIIECTBA — METAIBI M HEMETAJLIBI,

OKCHUJIbI, OCHOBaHHSI, KUCJIOTBI, aM(OTEPHBIE THIPOKCHIBI, COJTH)

2.5

ChopMupOBaHHOCTh YMEHHI HCIOJIB30BaTh XHMHUYECKYIO CHUMBOIIUKY
JUIS  COCTaBlIeHUsT (OpPMYINI BEIIECTB W ypaBHEHUH XUMHUYCCKUX
peakimii, cucreMatruueckyto HomeHkiatypy (IUPAC) u TpuBHaIbHBIC
Ha3BaHUs OTICIbHBIX HEOPraHWYECKUX BeIlecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMMaK, raméHas H3BECTh, HeEram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUEC)

2.6

ChopMUPOBaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIICCTB PA3IMYHBIX KJIACCOB,
MOJTBEP)KAAaTh  CYIIECTBOBAHME  TCHETHYECKOW  CBSA3M  MEKIY
HEOPraHMYECKUMHU  BEIIECTBAMH € [OMOIIBIO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBIOIHATH XUMHUYECKUN
IKCIIEPUMEHT (Pa3lIoKECHUE NEepPOKCHAa BOJOpPOJA B MPUCYTCTBUHU
KaTaau3aTropa, ONpelelieHHe CPebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO WHIMKATOpa, BIUSHHE pPAa3IHYHBIX (PAakTOpoB Ha
CKOPOCTh ~XMMHUYECKOM peaklMH, pPeakluh HMOHHOTO OOMEHa,
KayeCTBEHHBIE PEAKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHWHs, pEIICHHE JKCIIEPUMEHTAIBHBIX 33734 [0 TeMaMm
«Metamnb» U «HemeTamib») B COOTBETCTBHHU C MPABHJIAMHU TEXHHKH
0€30MacHOCTH NpHU OOpalIeHUH C BELIECTBAMU U J1IAOOpPaTOPHBIM
o0opyI0BaHUEM; NPEJCTABIATh pe3yJibTaThl XUMUYECKOTO
9KCHepUMEeHTa B (OpMe 3aluch YPaBHEHUH COOTBETCTBYIOLIMX

peaKHI/Iﬁ u (I)OpMy.TII/IpOBaTI) BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCTE yMEHUH COONIOAATh TMpaBujia TMOJIB30BaHUS
XUMUYECKOW TOCY/IONM W J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
npaBujia oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU

110 BBIITOJJHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUUI XapaKTepU30BaATh XUMHUYECKHE
MPOLIECCHI, JIeXKAIINEe B OCHOBE MPOMBIIIIEHHOTO IMOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHUYCCKOTO IMTPOMU3BOJCTBA

XUMHS U KU3Hb. PacyéThl

3.1

CpopMHUpPOBAHHOCTh TPEICTABICHUNA O XHMHUYECKOW COCTABJISIONIEH

eCTCCTBCHHOHay‘{HOﬁ KapTUHbI MHpa, POJA XUMHUHU B IO3HAHUU




3.2

3.3

SBIICHUA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUSI € KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAILHOH TI'PaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHusT MPaKTUYECKUX 3aJady M SKOJOTHUYECKHM OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0pPOBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHaJIU3UPOBAThH
XUMHYECKYI0 HMH(OPMAIUIO, MOJYyYaeMyl U3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOl KOMMYHHKAIUH, ceTh HTEpHET U IpyrHe)

ChopmupoBaHHOCT, yMEHHH COOMIOATh NPaBUJIA DKOJIOTUYECKU
1eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTUH B
LEeIsIX COXPAaHEHUS CBOETO 3/I0pOBbS U OKpYKalolIeH NPUPOIHOM

cpebl

3.4

3.5

Oco3HaBaThb  OMACHOCTh BO3JICUCTBUS HA JKUBBIE OpPraHU3MBI
onpeeEHHBIX BEIIECTB, MOHUMas cMbIch nokazatens [1/IK, moscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHuvs3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI [POBOJIUTH BBIYUCIIEHUS c
WCTIOJB30BAHUEM TIOHATHS «MAacCoBasi JOJISl BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MacChl
BEIIECTBA WM 00bEMa Ta30B MO WM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB,
TeIIOBOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS! MacChl

BCIHICCTB, ITPCBPAIICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COIePKAHUSA

1

TeopeTnueckre OCHOBbI OPraHU4ECKONH XUMHUHU

11

1.2

1.3

[Ipenmer opraHnyeckol XWMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHUE W 3HAYCHHE B
MOJYYCHUH HOBBIX BEIIECTB M MAaTepUANIOB. Teopusi CTpOEHHS OpPraHUYECKUX
coequHennii A.M. bytiepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMYNIbl OpraHHYECKHX BellecTB. ['oMonorus, wu3oMepHs.
XuMuYecKasi CBA3b B OPraHMYECKUX COCAMHEHMUSIX — OJIMHAPHBIE W KpaTHbIC
cBs3u. [IpencraBnenne o KiaccuPpUKAIMN OPraHUIeCKIX BEIICCTB
Homenknarypa opraHMYecKuX COCAMHEHHUH (CHcTeMaTHyecKas) ¥ TPUBUAJIbHBIC

Ha3BaHUS Ba)KHEHUIITHX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYr11eBO10pOBI

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM psi. MeTaH U 3TaH — NpoCTENIIne
MPEJICTaBUTEIIM AJKAHOB. (U3NYECKHE W XHMHYECKHE CBOWCTBa (peakiuu

3aMCIICHUA U rOpeHI/IH), HaxXOKACHUC B IPUPOAC, IOJTYYCHUC U ITIPUMEHCHUC

2.2

ANKEHBI. COCTaB H CTpPOCHHC, TOMOJIOTHYECKHI P, OTHIEH H MMpONMWJICH —
HpOCTCfII.HPIG NPEACTAaBUTCIIM AJIKCHOB! (I)I/BI/I"ICCKI/IC U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, THApaTalliHd, OKUCIICHUA U

HOJ'II/IMepI/I3aIII/II/I), IMMOJIYUYCHUC U IPUMCHCHHC

2.3

Ankaguensl. Oyraawen-1,3 w wMerunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XHUMHYECKHE CBOMCTBA (peakius mojuMepusaiu). [lonyyeHne CHHTETHYECKOTO

Kay4dyKa U PEe3HHBI

2.4

AJIKUHBI. COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAl. ALETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb AaJKUHOB. COCTaB, CTPOEHHUE, (U3NYECKUEe WU
XMMHYECKHE CBOMCTBA (peaKiMu THIPUPOBAHUS, TAJIOTCHUPOBAHMUS, THIPATAIUH,

TOpEHUsI), MOJYYCHUE U PUMEHCHUE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (u3MUYECKHEe U XMMHUYECKHE CBOWCTBa
(peakiuu raJIOTCHUPOBAHUS U HUTPOBAHMUS), MOJYUYCHHE U TpUMeHeHue. Tomyourt:
cocTaB, cCTpoeHue, (Qusnyeckne M XHMHYECKHE CBOWCTBa  (peakuuu
raJOreHMpOBaHMUsl W HHUTPOBAHUS), TOJYYCHHE M TNpUMEHEHHE. TOKCHYHOCTBH
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YIVIEBOJOPOAAMH, IPHUHAJICKAIUMUA K

Pa3IMYHBIM Ki1acCcaM

2.6

[IpupoaHbie HICTOYHUKH YTIIEBOAOPOIOB. [IpupogHEbIii ra3 U NomnyTHbIE HEPTIHBIE




3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEPETrOHKa,
KPEKHHT (TepMHYECKUH, KAaTAIUTHYECKUH), mHuponu3. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBILIUIEHHOCTH W B ObITy. KamMeHHbIH yroip u

MIPOIYKTHI €0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHi4ecKue CoeJMHEHUS

[IpenenbHBIC OTHOATOMHBIC CITUPTHL. METaHOJ M ATAHOJI. CTPOCHHE, (PU3UIECKHE
H  XUMHYCCKHUC CBOIiCTBa (peakuuu ¢ AKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MpUMEHEHHe. BoJopojaHbIe CBA3M MEXKIY
MOJIEKYyJIaMH COUpTOB. JleHicTBME METaHOJa M ATaHOJa HAa OpPraHu3M YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUJICHIJIMKOJIb U TIUIEPUH. CTpOeHUE, (Pu3ndueckue u
XMMHYECKHE CBOMCTBa  (B3aMMOJICHCTBHE CO  IICIOYHBIMH  METaUIaAMH,
KayeCTBEHHAsl PeakKilds Ha MHOTOATOMHBIC CIHPTHI). JleficTBHMe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprHA U OTUJICHITIMKOJIA

3.2

@DeHOI: CTPOCHHWE MOJEKYJbl, (U3MYECKHEe W XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeTOHbI. DopMabIeTy, aleTalbAeTU/l. CTPOCHHE, (DU3NIECKUe U
XMMHYECKHE CBOMCTBA (peakIMU OKHCJIEHHS M BOCCTAHOBJICHHUS, KAueCTBCHHBIE

pEaKLum), MOJIy4CHUE U IPUMECHCHHE

OHOOCHOBHBIE NpefiesbHble KapOOHOBBIE KHMCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHUE, (U3NUSCKHE U XUMHYCCKHIE CBOICTBA (CBOMCTBA, OOLIUE ISt
KJacca KHCJIOT, peakius JTepuduKaiyu), TOIyuYeHHEe ¢ IPUMCHEHHE.
CreapuHoBasi MU OJIEMHOBAsl KUCJIOTHl KaK MPEJICTABUTENM BBICHIMX KapOOHOBBIX

KHUCIOT. MblIa KaK COJIM BBICIIHX Kap6OHOBLIX KHCJIOT, UX MOIOIIIee ASHCTBHUE

CnoxxHble 3(UpPHI KaK MPOU3BOIHBIE KapOOHOBBIX KHCJIOT. [ MIPONN3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonormyeckas poinb
KHPOB

VYreBoIbl: COCTaB, KiacCU(pHKAIUs YriieBoJoB (MOHO-, U- U TMOJHCAXapHIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
busznveckue 1 XUMHYecKue cBoiicta (B3aumoseiicteue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHAa4yHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHOBICHHE,
OpOXKEHHUE TIIIOKO3bI), HAXOXKICHUE B HPUPOJE, MPUMEHEHHE, OHOJIOTHYecKas
poists. dorocuHTe3. PpyKTO3a KaK M30MEp IIIIOKO3bI. Kpaxmai u meiirono3a Kak
npuponHble momumepbl. CTpoeHHe KpaxMana M Ueluntoio3bl. dusmdeckue u

XUMHYECKHE CBOMCTBA KpaxmaJia (1" HUAPOJIN3, KaUCCTBCHHAA PCAKIIUA C I/IOIIOM)
A30Tco;[ep>1<anme OpraHn4eCKUC COCANHCHUA

AMMHOKHUCIIOTE KakK aM(I)OTCpHBIC OpraHn4CeCKUC COCIAUHCHUA. dusznueckue u

XMMHYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpHMepe MIMIKHA). buojormueckoe




3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak IpUPOAHBIE BBICOKOMOJEKYJApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs U TPETHYHAsl CTPYKTypa OenkoB. XHWMHUYECKHE CBOICTBAa OEIKOB:

THIIPOJIN3, ACHATYpalns, KAUeCTBEHHbIC PEAKIIMU Ha OCJIKH

BbIcOKOMOEKYIISIPHBIE COEAMHEHUS

5.1

5.2

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHUM: MOHOMCED,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IIOJIUMEpU3aAlUK, CPEAHAA MOJICKYJIApHas
macca. OCHOBHEIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ -

MIOJINMEPU3ALUs U TOJMKOHIEH AU
OKCIIepUMEHTANIbHBIE METOABl M3YyYeHMs BEIECTB M UX IPEBPALCHMN:
O3HAKOMJIEHHE C 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMacC,

Kay41yKOB. HonyquI/Ie CUHTCTUUYCCKOI'O KaydyKa U pC3UHLbL

11 KJIACC

Kon
1

IIpoBepsiemMblii 3JIeMeHT coAepPKAHUSA

TeopeTnyeckrue OCHOBbI XUMUH

11

1.2

13

XuMudeckuil 31eMeHT. AToM. SIapo aroma, M30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, IMOJAYPOBHU. ATOMHBIC OpOUTAalH, S-, P-, O-2JIEMEHTHI.
OcoOeHHOCTH pacIpeieNieHus] AJIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3J€MEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(PUTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema XuMH4eckux aneMenTos J1.1.
MengeneeBa. CBsaA3p mnepuoguyeckoro 3akoHa u Ilepuoanueckoil cHUCTEMBI
xuMuyeckux annemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJOXHBIX BEIIECTB MO TpyNnamM U MepHoJaM.

3HaueHue NepruoINYECKOro 3aK0Ha B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUUYECKOM  CBS3M
(koBajieHTHast HEMOJsIpHAs W TOJSIpHAs, HWOHHAs, MeTautndeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJCHTHOM XMMHUYECKOUN CBSI3U

(oOMeHHBIN 1 JOHOPHO-aKIENITOPHEII). BomopoaHas cBs3b

14

BaneHnTHOCTS. 3J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTelneHb OKUCICHUS

1.5

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THIMA KPUCTALIMYECKONM peméTku. IloHsTHEe O aucnepcHbIX

cucremax. McTuHHBIE B KOJUIOUJAHBIC paCTBOPHLI. MaccoBas J0JIA BEIIECTBaA B




pacTtBope

1.6

1.7

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKUX COGHHHCHHﬁ. HOMeHKJ'IaTypa HCOPTaHUYICCKHX

BCIICCTB

Xumuueckass — peakuus.  Kiaccudukanmms — XMMHYECKMX — peakuuid B
HEOpPraHMYECKONM M OPraHMYECKON XMMHM. 3aKOH COXPAHEHHUS MaccChl BEILECTB,

3aKOH COXpaHCHUA U IIPCBpallCHUA SHCPIUU IIPpHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOoCTb peakiyy, e€ 3aBUCUMOCTh OT pa3INuHBIX (PaKTOpOB

1.9

OOparumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTopel, BIMSIOIIUE HA

COCTOsIHUE XUMHU4ecKkoro paBHoBecus. [Tpunuun Jle [llarense

1.10

1.11

2.1

2.2

BHCKTPOJ'II/ITI/ILICCKaH Jucconuanusi. CunpHple U cia0ble OJICKTPOJIUTEIL. Cpez[a
BOJHBIX PacTBOPOB BELICCTB. KHUCIAs, HeﬁTpaﬂLHaﬂ, mejao4yHas. Peakuyyu HOHHOTO

oOMeHa
OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH
Heoprannueckas xumus

Hewmeramnsl. [lonoxenue nemeramioB B Ilepuognueckoil cucreMe XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa U 0COOEHHOCTU CTpPOEHUsI aTOMOB. Puznyeckue
CBOMCTBA HEMETAJIOB. AJUTOTPOITUS HEMETAIIOB (Ha IpUMEpe KUCIOpOo/a, Cephl,
dbocdopa u yriaeposa)

XUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETA/UIOB (TaJlOTCHOB, Cephl, a30Ta,
dochopa, yriepoma W KPEeMHHUS) M HUX  COCIUHEHHUH  (OKCHIOB,
KHUCJIOPOJICOIEPIKAIIMX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHui). [Ipumenenue

BOXHEUIINX HEMETAIUIOB U UX COEOIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenune wmeramioB B Ilepuogudeckoil cucteMe XUMHUYECKHX
annemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTtajuioB. Obue ¢puzndyeckue cBoicTBa MeTauioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUECKUN Psijl HAIPSDKEHUH METallJIoB
XUMHAYEeCKHE CBOWCTBA BaKHCHIIMX MeTAUIOB (HATpWil, Kauuil, KaJbIluii,
MarHui, aJlOMHHUHN, IUHK, XpOM, JKelIe30, MeIb) M UX coeauHenuit. OOIue

CHOCOObI MOTy4YeHHs] METAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAIINUX K PA3JINYHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

3.2

Pone xuMum B oOecreyeHWH HKOJIOTHYECKOW, IHEPreTHYECKOW | IHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHWUYCCKUX peaKI_II/Iﬁ

HpeﬂCTaBHCHI/I}I 00 06H_II/IX HAaYYHBIX IMPUHIUIIAX MPOMBIIIIICHHOTI'O IMOJIYYCHUA




3.3

BOXHEUIIMX BelIEeCTB. UenOoBEK B MHUPE BELIECTB M MAaTEPUATIOB. BaKHEUIIUE
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKUHMOHHBIE MaTEpHANIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepualibl JUIsl AJIEKTPOHUKH, HAaHOMATEpHasibl, OPraHUYECKHE U
MUHEpaJIbHBIC YI00pEeHUS

XuMHUS W 3J0pOBbE YEJOBEKA: IpaBWja HCIOJIb30BaHUS JIEKAPCTBEHHBIX

mpenaparTos, IIpaBujia 0€30I1aCHOI0 UCITOJIb30BaHUs npenapaToB OBITOBOM XHMHU

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






		2025-09-19T15:14:45+0500
	Москвина Светлана Олеговна




