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MNOACHUTEJIbHAS 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpEIHEro oOlero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BATENBHONW MPOTPAMMBI CPEJHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbXx B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBarensHoM craHgapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHus
yueOHOoro mnpeamera «XUMHs» B 0oOpa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peanu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTrerun pa3BUTUSL BOCNHUTaHUs B Poccuiickoit
deneparuu Ha niepuoj 10 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO11eil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUS 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
collepXaHusl, Pe3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001LIEH KYIbTYPHI
YeJloBeKa, a TakKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXcsi Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHusl CPe/ICTBAMU Y4EOHOTO
npeaMeTra «XHUMHS», COJIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIpPEIEIICHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHEIM(PUKKA HAYKHM XUMUHU, €€ 3HAuCHUs B
NO3HAHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOIIECTBa, a TaKkXkKe C Y4ETOM
o0lMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odero oopaszoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME LEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJAaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBJIeHA HA pPEUICHUE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMIECKON 0€30IMaCHOCTH M OXPaHbI 3/I0POBBSI.

B coorBercTBUM C OOIIMMU IENSIMU W MPUHIUIIAMU CPEIHEro OOIIero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1 BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUMYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmass ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeH XUMHUH) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHAa B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaga u 0OyCIIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOrHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XMMHUU IIOJyYarOT pPa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHHss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan Hu (PaKTOJIOTMYECKUE CBEJIEHUSI O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3HUIIMM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BElIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE€ O XMUMHUYECKHX PEAKUUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX IpoTeKaHusi jomnosHsgercss B Kypcax 10 m 11 kiaccos
AIIEMEHTaMH COJEPKAHUS, HMEIOIMIMMHU KYJbTYPOJOTUYECKUM © MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBA3M XHUMHH C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B TO3HABATEIbHOW MU TMPAKTUUYECKOU
JESITEIbBHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMAIUIO U
OPUMEHATh €€ JUIs TIONOJHEHUS 3HAHWM, pelIeHUus HHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMeTa  «XUMHUSD» ~ JAHHOTO  YPOBHSL ~ M3YYEHHMSI OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TOHUMAaHUS
bunocodckux uaeH, TakMX KakK: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOr0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM SKCIEPUMEHTA U
peuieHus MpPOTHUBOPEYMH MEXKJIYy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHIEHUU 3KOJIOTMUECKUX Ipodiem, a
Tak)ke MpodJieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemenus 3agad  BOCHMTAaHUS, Pa3BUTHS M COLMAIM3alUA
oOyyJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENeTIECHUI0
collepaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX yUEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHJIOB JESATENILHOCTH: pEUIeHHs mpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopmManuu, HEOOXOAUMBIX ISl TPUOOPETEHUS ONbITAa MPAKTUYECKOU
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke npemnomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEACICHUN
COJIepXKATEIbHOW XapaKTEPUCTUKU 1I€JIe H3y4YeHUs MpeaAMeTa HarpaBleHUEM
NEePBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XMMHYECKOM HAyKHd KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHHUs TAKOM IOAXOJ K OIPEACICHUIO LIEJIEU U3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE W TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a7ad U3y4YCeHUs
npeaMeTa B MporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CeromHs B
MpErnoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
NMPAKTUUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHMW3alliH, BIAACIOIIETO HE
HAa0OpOM 3HaHWN, a (YHKIUOHATHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU KU3HU
JUTSL pEIIeHUs TPaKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUPYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 33J]a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO TPaAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEeATEIIbHOCTH: pelleHUs MpooJieM, Morcka, aHaim3a U 00paboTku uHOOpMaINH,
HEOOXOJUMBIX Ui TPUOOPETCHHsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHHUMacT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe A OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEy;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyHAIOIINXCSI: CIOCOOHOCTH CaMOCTOATENBLHO TPUOOPETATh HOBBIE
3HAHMS 10 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUHM W TPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
pPalMOHANBHOTO MPUPOIOINOJIB30BAHUS, MTONOJHEHUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIbITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX peElIeHUNd B
CUTYAIIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBICHUSIMH.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX [IJIsl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 knacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoll XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. 1€0pUs CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpraHMYecKUX BemecTB. [omomnorusi, wu3zoMepus. XuUMHUUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenue o kinaccupUKaIMU OpraHUYecKux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMi OpPTaHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TJ1aBjIeHUe, 00yTJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
NPOCTEUIINE TPECTABUTENN aJKAaHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, IMOJYyUYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifl. DTUIICH U TPONUIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 um MmermwiOyranueH-1,3: cTpoeHWe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psiji. AllETHIICH
— MPOCTEHIIMIA TPENCTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXKIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIJIEBOAOPOAOB. lIpupoaHslii ra3 M IOMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «YTOomp», MOAENMpPOBAHWE  MOJICKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, ITPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILIECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
dusznyeckne W XMMHUYECKHME CBOMCTBA (pEaKIUH C aKTHUBHBIMH METaJUIaMH,
rajJlOr€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHMU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  [JIMLIEPHUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMHU
METajllaMH, KaueCTBEHHAasl peaklus Ha MHOIOAaTOMHbIE cHUpThl). [lelicTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, aleTAIbIETUA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl: cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, M- U
nosMcaxapuabl). ['oko3a — npocTeiimii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
runpokcuaoM meau(ll), okucneHne aMMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas pojib. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmaia U
HeUroNIo3bl.  Pr3nUecKue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
IpOBE/ICHHE, HAONIOJICHHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcunoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
rugpokcugoM meau(ll)), anpaernios (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumoaeilcTBUE Kpaxmana C HOIOM),
IPOBEJICHHE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCcozepIKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALUS U TTOJIMKOHACHCALIMS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHU4YeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS UYEpe3 HCIOJBb30BAaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH ISl OTICIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PakT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€JKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOTOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEenapaThl, MaTEPHAIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernyeckne 0CHOBBI XUMHH

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. OJIEKTPOHHAs
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
3yeMeHThl. OCOOEHHOCTH pacHpe/esIeHUsl JIEKTPOHOB 10 OpOUTAIAM B aromax
3JIEMEHTOB IEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepnonnuecknii 3akoH U Ilepuonnueckas cucTeMa XMMUYECKHUX DJIEMEHTOB
J. U. MenaeneeBa. CBsi3b NEpUOAUYECKOrO 3aKoHA U Ileprnonnyeckoil cUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpylIaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJIeHTHasl HEMOJIsIpHAas M MOJSpHas, MOHHAsA, MeTauinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJCHTHOM XUMHUYECKOM CBs3M (OOMEHHBI M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI M AaHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKOil XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH PU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIXx (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCKOoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
neMmoHcTpanus Tabimi «[lepuoanueckas cucremMa xumudeckux smeMeHToB J[. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOJOJIEHUE U
OMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WMHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nudHbix (akTOpoOB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenne HemeraiuioB B llepuoguyueckor  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCI0poJia, cephl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHUIIOB,
KHUCJIOPOACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.



Mertambl. [lomoxenue mertamioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BaXXHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3aj1a4, HAOIIOJIEHHE M OIMCAHHE JEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE TUIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEIIECTB UMEET MPUMECH.

X¥MHUs U KN3Hb

Ponp xumum B 00ecCredyeHHH SKOJOTHYECKOM, IHEPTeTUUYECKON U MHUIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeEIUIIUHBL. [IOHSATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATOB. BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl Js JJNEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
yI0OpeHwUsI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOT0 MCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHCTEMHBIMU JIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWsi, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJICKYJIA, SHEPTeTUUCCKUI YPOBEHD, BEIIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHu3M, OJKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
peCypcHl.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaUTyprHsi, POU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHINEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MpPOrpaMM CpeIHero oOmero oOpa3oBaHus —(JIMUHOCTHBIM,
METanpeJIMETHBIM M  TpeAMETHbIM). HaydHO-MeToauuecko OCHOBOM  JJis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IPOTpaMM CPEIHEro OOIIero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MOAXO.

B cooTBeTcTBUM € CHCTEMHO-AESTEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PEe3yJIbTaTOB OCBOEHHUSI NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
00111er0 00pa30BaHUs BBIICIICHBI CIAEAYIOITNE COCTABIISIONIUE:

O0CO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TPaKTaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEICHUIO;

HAJIMYME MOTHUBAIMH K O0YUYCHHIO;

I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIMK 0a30BOM HAYKH XUMUU,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEJIOCTHOM
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTU U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTAMHU
U HujeajaMyd POCCHMCKOro TIpakAaHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd U TpaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUSA, CaMOPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronmxcsi.

JIngyHOCTHBIE pE3ylbTaThl OCBOEHUSA MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIBITA TO3HABATEIIPHOM M MPAKTHUUYECKON JesATEIbHOCTU
00yJaroIMXCs MO peaau3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YUYaIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIpaB M 00sI3aHHOCTEM,
YBaKECHHS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3a71a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCITMTAHMS:

LIEHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUH, KPONOTIUBBIX JKCIHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBHI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIofeHHsT TpaBWJI OE30MACHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPYLy, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPAaCKTOPUU
obpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0J10rH4ecKOro BOCIMTAHHUSA:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;

OCO3HAHUS HEOOXOIWMOCTH WCIOJIL30BAHMS JOCTIDKCHUM XUMUU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATH HEOIArOMpHUsATHBIC IKOJIOTHUYECKHE
TIOCIIEACTBHSI MPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIATh UX;

HAJIMYHs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW ¥ COIIMAILHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemoobouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUsA CIeNU(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poll B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
IpEeJICTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOJIeM COXPaHEHUs
IIPUPOJTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
[MUBWIM3AMK: B €€ TyMaHUCTUYECKOW HAIMPaBIECHHOCTH ¥ Ba)XXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILECBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICYCHUH YCIOBHIA
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMGBOPTHOW KHU3HU KaKIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHONM TPAMOTHOCTH: TIOHHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



noJiy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMUXCA JAaHHBIX C IeJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMHUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHS) Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBIE i1 (QOPMHUPOBAHHMSI  MHUPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCIUTUTMHAPHBIC (MEXIPEAMETHbIE) 00IeHaAyYHbIe TOHSTHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHs, NCClIeIOBaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00yUaloIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble Pe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPENEIATh LENN JACATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBBIBATE MOJIETIbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHHUE XHUMUYECKOU
peakuuu — MpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bI IO MPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOJATh 32 XOJI0M
IpoLecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111EHNS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOM
NESATEIIbHOCTH, IPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IIPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3INnYHbIX
METO/IOB ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHUMHUYECKOIO COJAEp)KAHMS, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATHh PAa3JIMYHBbIC METOJBI MIPH TMOWCKE U
oTOope wuHMOpPMALMK, HEOOXOJAUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArPaMMBbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKOM HMHpopManueil: NpPUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1a49H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHIMOJIHECHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (pOpMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIJIACOBAHUS IO3ULHUN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIbHYIO
JeSTEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3p(GEeKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IMONIY4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUSI»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU



npupoAsl, B (QPOPMUPOBAHUU MBIIUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUILIATEIbBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHYyTas U COKpaAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOMHBIN CKeNeT, (DYHKIIMOHAJIbHAS TPYIINa,
pajuKai, U30Mepus, U30MEPhl, TOMOJIOTHUYECKUI P, TOMOJIOTH, YTJIIEBOJIOPO/IbI,
KHCIIOPOJ M a30TCOJCpIKAIINE COSAMHEHUS, MOHOMEp, IOJHMMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranumdeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XWMHH; MHUPOBO33PECHUYECKHE 3HAHWSI,
JeKallie B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (DAKTOJIOTMYECKUE CBEICHUS O CBONCTBax, COCTaBe, IOJYyYCHUU U
0e30MacHOM HCITOJIB30BAaHUN BAaKHEHIITUX OPTraHWYECKUX BEIICCTB B OBITY H
MPAKTUYECKOHN JACATEIBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MpPU
ONMCAaHUM COCTaBa, CTPOCHUSI U MPEBPAICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTaBJICHUS MOJICKYJIIPHBIX H CTPYKTYPHBIX (Pa3BEPHYTOU, COKPAIIEHHOMN)
dbopMyn OpraHMYECKHWX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HMX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIEKHOCTh H3YUCHHBIX
OPTaHWYECKUX BEIMIECTB M0 HX COCTaBy M CTPOCHUIO K ONpEaeIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojiepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHMS [0
cucrematudeckorr Homenkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
HA3BaHUS OT/CIbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMNUJICH, AalleTHJICH,
ATWJICHTJINKOJb, TIHIECpUH, (EeHod, (HopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIOTA, OJIEMHOBAsI KUCIIOTa, CTEApUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OpPTaHUYECKUX COCTMHCHUSX (OJIMHAPHBIC U KPATHHIC);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAaHOJ, STAHOJ, STUJICHIJIHUKOJIb,
rmiepuH, GEeHo, areTanbJeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUTHOYKCYCHAs KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaKIHil C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEpadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITIH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHUHU MPU U3YUYECHHUH BEILECTB U
XUMUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0 M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMNOMHATH XUMHUYECKUUN
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHbIE PEaKUMUU OPraHUuYeCKHUX
BCIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHMM C TPAaBWIAMH TEXHUKH O€30MACHOCTH TIpH OOpameHuu ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICTBa MacCOBOM
uHopmariuu, UuTepHeT u Jpyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3/0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINIACHOCTh BO3JCHUCTBUSI HA YKWBBIE OPTraHU3Mbl OIPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUSI W MPENOTBPALIECHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsi 00OyJaronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpainsa aisa 3anucu XuMHUYeCKUuX

bopmyi.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XHUMUSD) OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOMMOM JIJISI PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATraloIINe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAIUIMYECKAS PEMIETKA,
TUNBl ~ XUMHWYECKHX  PpPEAaKLIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (TEopus
AJIEKTPOJIUTHYECKOU AUCCOUMALUM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS] SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MMaCHOM MCTOJIb30BAaHUH BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM NESITEILHOCTH YEIIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OMKMCAaHUU HEOPTaHMYECKUX BEIIECTB U X MPEBPAIlCHHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEIMIECTB W  ypPaBHECHUN XUMHUYECKUX  PEAKIIHM,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBnasibHbIe Ha3BaHMS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, yrjeKUCIbIil ras, aMMHak, TaméHas
W3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COMA, TUPUT U IPYTHEC);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METaJUIMUECcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJspHasi,
WOHHAs, METAJUTMYECKAs), XapaKTep Cpebl B BOAHBIX PacTBOpPaX HEOPTaHUYECKHUX
COCTUHCHUH;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OMNpEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEpPHBIC THAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTEpHU30BaTh DJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB |—-4 mepuomoB Ilepuogmdeckoit cuctembl
xumudeckux smemeHToB [I. M. MenpgeneeBa, HMCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanmy, «IHEPreTUYECKue YPOBHI, OOBSCHSTD
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COEJIMHEHUN
10 IepuoaaM U rpynnam llepuonnueckon cuctemMpel XMMUYECKHUX 3i1eMeHTOB [I. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHWMYECKUX  BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBS3M MEXIYy HEOpraHUYeCKUMU
BEIIECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOITUX XUMUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABISATH YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMA HOHHOTO 0OMEHa, yUNUThIBAs
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHHH PpAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS JEKTPOHHOrO OallaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIUAMAX U
AKOJIOTHYECKUX MPOOIeMaxX XMMHUIECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOTO 3¢ (}EeKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O00OPYIOBaHWEM, a TaK)Ke MpaBuiIa OOpaImieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalM3aTopa,
ONpPENCIICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIbIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO0 OOMEHa, KayeCTBEHHbIC peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIONIUX pEaKmuii W (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS  CIETBIX M CJHAa0OBUAAIIUMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains misg 3anucu XuMHUYeCKuX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaopOIbl: alKEHbI, 6 1
' AJIKaIUCHBI, aJTKUHBI
2.3 ApomaTudecKue yrieBoa0pO bl 2
24 [IpupoiHbIE ICTOYHUKH YTIJIEBOJIOPOJIOB U 3 1
' UX nepepaboTka
HWroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue oprannieckue coeJuHeHust
3.1 Crnuptel. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
' Cnoxuble 3QUpbI
3.3 VrneBoasl 3 2
HWroro no pazneny 13




Pa3nes 4. A3oTcoaepskanue opraHidecKue coeJUHEHHUs

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

51 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undpoBbie)
Ne n/m Konrpouabusie IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHIECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKIINU 6 1 1
Hroro no pazueny 13
Pa3nes 2. Heopranun4yeckasi Xumust
2.1 Mertanisl
2.2 Hewmeramibr 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILIECTB
Hroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrudeckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 IIpeamer opraHn4ecKon XUMuH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o Ki1accuPUKAUU
3 opraHnuyeckux BemectB. Homenknarypa 1
(cucTemaTuveckas) ¥ TpPUBUAIBHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH PST
5 Meran 1 3TaH — npocTenIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1
7 DOTUJIEH U TIPONUIIEH — MpOCTeHIne 1
MPEACTAaBUTENH AJIKEHOB
8 [TpakTuyeckas pabora Ne 1. «[lomyuenue 1 1
ATUJICHA U U3YUYE€HUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOTO Kay4yyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ATIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIiI€BOJAOPOIOB,
MPUHAIISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIC HE(YTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICIIUX Kap60HOBBIX
KHUCIIOT

24

Mpbuta Kak COJIH BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

XKupsl: TuApOIH3, NIPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTrieBobl: cocTaB, KitacCupUKaIus.
Baxxneiive npencraBuTeNnu: riroKo3a,
¢bpykTO3a, caxapos3a

28

Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI

29

KonTpomnpHas pabora mo pazaeny
«Kucnopozcoaepxaiiye opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OOm1ast XxapaKTEepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas npoBepouHasi pabota

31

AMWHBI: METUJIAMHUH U aHUJINH

32

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OpraHMYeCKUe COCTUHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentunapr.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

OCHOBHBIC TTOHSTHUS XUMHU

33 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSIMHEHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN 3EeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTryparus aTOMOB

[Tepuonuueckuii 3akon u [lepmoanueckas
chcTeMa XuMHYecKux sineMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpUEU CTPOECHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX AIEMEHTOB U UX COCIUHEHMI 110
rpymIaM 1 nepuojam. 3HaueHue
MIEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anementoB .. MeHneneesa B
Pa3BUTHUU HAYKH

Crtpoenue BelecTBa. XMMUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTpOOTPUIIATETBHOCTD.
Crenennb okucieHus. Bemntectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

HOHHTI/IG (6] I[I/ICHepCHBIX CUcreMax.
HicTuHHBIC Y KOJIJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEIeCTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIIATypa




HEOpPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3TUYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MAcChl BEIECTB; 3aKOH
COXPAHEHHUS U IIPEBPAICHNAS SHEPTUU NIPU
XUMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIum.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3auyuHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoHOM Tokazarene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCIIUTENNFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

14

Mertaiubl, ux noyioxkenue B [lepuoguueckoit
CUCTEME XUMUUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJJIOB

15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT




HaIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaIbIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertanaen»"

20

Hewmeranibl, ux mojoxxeHue B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
0COOEHHOCTH CTPOSHHSI aTOMOB

21

®u3nyYecKre CBOMCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COCTUHEHUN

23

XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COEINHEHUN

25

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX
COCTUHEHUN

26

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TteMe «HemeTamny. BeraucieHus mo




YpaBHEHUSAM XUMHUUYECKUX PEaKLUi U
TEPMOXUMHUYECKNE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TeEMe 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaM «MeTauibi 1
n «Hemeramib»

29 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIEC HEOPraHUYECKHE U

30 opranuueckue coequHeHus. [ eHernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX
BEIIECTB
Ponb xumun B o0ecrieueHUM SKOJIOTUIECKOM,

31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHITUATIAX TPOMBIIICHHOTO MTOTYYCHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHS U 3I0pOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

11

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJIM XUMUU B TO3HAHHH
SBIIGHUW TpUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelleHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH O0O0OOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpesie

1.2

Brnanenune cucremoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATratoIne MOHSATHUSA (monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATETILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyMNIa,  paadKal,  H30MEepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOIA- H
a30TcojiepKalllie COEAUHEHMs, OMOJOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOT0 CTpoeHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TONYy4YeHUH U Oe30MacHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPTraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIONb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OpPMUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIECTB JJI1 WUIFOCTPALMM HUX XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIUBaTh  NPUHAJICKHOCTD
HU3YUCHHBIX OpPTraHU4YCCKUX BCHICCTB IIO HX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) CoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BHICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTU4CCKOU

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTE YMEHHUS OMPEACTSATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CCKUC COCIUHCHU. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKUX BEUIECTB (ITHJICH, NPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHod, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTi0II03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MPOMWICH, aneTuieH, Oyraawen-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, STUJICHIINKOIb, TJIUIEPUH, (EHON, aleTaabIeru],
MypaBbUHAs U YKCyCHas KHCIIOTBI, IJIFOKO3a, Kpaxmal, LEJLII0JIO3a,

AMUHOYKCYCHAs KHCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIYy  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdhopMupoBaHHOCTB yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MIPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéTrnl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUU (HaONIOJeHUE, W3MEpEeHUeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTH YMEHHH COONIOATh IpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCYIOM ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuiia oOpaleHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHITh XUMHYECKHMA
AKCIEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUJICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IacHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyIOBaHUEM, MPEJCTABIISATh pe3yIbTaThI XUMHAYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GOopMyINPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MIPOJYKTa PEeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITUHN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUs B OBITY M TPYIOBOU ACSITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPTaHU3MBI
onpeneaEHHBIX OPraHUYECKUX BEHIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHsS] W TNPEAOTBpAIllEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa

11 KJTACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus




pe3yjabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

Brnagenne cuctemMoill XMMUYECKMX 3HAaHWW, KOTOPas BKIJIFOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIIA AaTOMOB,
HWOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUILIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE, H3K30- M SHAOTEPMHUYECKUE,
peakiuu HOHHOTO OOMEHA), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKHUCIHUTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJUTHYECKON nucconuanuu, [lepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUIN BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b W3YyYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB U MX IPEBpAlICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKHX
3HaHUHI c MIOHATUAMU 51 IIPEACTABICHUAMU IPYrux

CCTCCTBCHHOHAYYHEBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmIoqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh YMEHHUN ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX JIIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJlJTN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILTHYECKON
pPEIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJIIpHasi, MOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAEINATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMHUYECKHE
peakuuu Mo pas3InyHbIM MPU3HAKAM (YMCIy U COCTAaBY PEArupyroLnX

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, yY4acCTHuro

KaTaJlu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMM  COCTaBIATH YPaBHEHUS  PEAKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOTO0 OOMEHA, YUUTHIBAs YCJIOBUS, IPH KOTOPBIX ITH PEaKLH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKILUU, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HEOPTaHUIECKHUX BEIECTB

1.9

ChopmupoBaHHOCTh YMEHHI pPaCKpBIBAaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKOH peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopmMupoBaHHOCTH yMEHHI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKIIIN

2.2

CdopMHUpOBaHHOCTh YMEHHUM XapaKTEPU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cucTeMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHOJIb3Ys
MOHATUS  «S-, P-, 0-3/IeKTpOHHBIE OpPOUTATN», «IHEPreTHUECKHE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpymnmnam

[Tepuoanueckoit cucremsl XxuMuieckux 3aeMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTE YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KJIAacCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TCHETHUECKOW  CBSI3U  MEXKIY
HEOPTraHMYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHaBIMBAaTh  MPUHAMIEKHOCTD

HEOPraHUYECKUX BEHIECTB MO MX COCTaBY K OMNpPEACIIEHHOMY KIlaccy




(rpymnme) coenuHEHui (MPOCThIE BELIECTBA — METAUIBI U HEMETAILIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYIO CHMBOJUKY
JUIS  COCTaBlieHUST (OpMyN BEIIECTB U YpPaBHEHUH XUMHUYECKUX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaipHbIC
Ha3BaHUSA OT/ACJIBHBIX HEOPraHMYECKUX BeEImEeCTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTE YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3U  MEXIY
HEOPTraHMYECKUMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTH YMEHHI TJIAHUPOBATH U BBITIOMHSATH XUMUYECKUN
OKCIIEPUMEHT (Pa3JIOKEHUE NEpPOKCHAA BOJAOpPOJA B MPHUCYTCTBUU
KaTaln3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOIIBIO
YHUBEPCAIFHOTO HHAWKATOpa, BIMSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHBIC PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aJad 0 TeMaM
«Mertamms» U «HeMmeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30MacHOCTH TpH OOpaIIeHWH C BEIIECTBAMH M JIAOOPATOPHBIM
OGOpyZ[OBaHI/IeM; npCACTaBIATH PE3YIbTAThI XUMHUYCCKOI'O
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMHUpOBaHHOCTE YMEHHH coOMIONaTh MpaBHia IOJH30BAHUS
XUMHAYECKON TMOCyIoH M Ja0opaTOpHbIM O0OpYyJOBaHHEM, a TaKKe
npaBuja OOpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIMAMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepU30BaTh  XMMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJIEHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH NMpEACTaBIECHUN 00
O0ImMX HAyyHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  Ipobiiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, pPOJM XUMHUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIMio, MOIy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOi KOMMYHHKAITWHU, C€Th IHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTh yMEHMH COOMIOATh TpaBUia SKOJOTUYECKU
11€JIeCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEJIAX COXPaHEHUs] CBOEro 370pPOBbSI M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpraHu3MbI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszatens 1K, noscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIOJIb30BAHUEM IOHSTHSI «MaccoBasl JI0JIsl BEIECTBA B PacTBOPER,
OOBEMHBIX OTHOLIEHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAaccChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLMU BEILECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COJEPKAHUSA

1

TeopeTnyuecknue OCHOBBI OPTraHUYECKON XUMHUH

1.1

[Ipenmer opranuuyeckoil XUMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuaioB. Teopusi CTpPOCHHUS OPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (OPMYIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMHYecKasl CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KpaTHBIC

cBs3u. [Ipencrasienue o kiaccuuKauy OpraHu4ecKX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATIHHBIC

Ha3BaHUS Ba)KHEUIITHNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKNX BCIICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psi. MeTaH U 3TaH — mpocTeinme
MPE/ICTaBUTENIN allKaHOB: (U3MUeckrue M XHUMUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/I}I), HaXOXXIACHUC B MIPHUPOAC, IMOJTYYCHUC U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPONWIEH —
MPOCTEHIIINE TPEICTABUTENIN AIKEHOB: (PU3MYEeCKHe W XWMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAlUU, OKHUCIEHUS U

MOJINMEPH3aIUH ), TOJIy4eHUE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOMCTBA (peakius noguMepusanun). [looydyeHne CMHTETHYECKOTro

Kay4dyKa U pe3UHbI

2.4

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN Psi. ATETHICH —
MPOCTEHIINIA TPECTABUTENb AIKHHOB: COCTaB, CTpOeHHWe, (u3mdeckne u
XMMUYECKHE CBOMCTBA (pEaKIy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEeHHUs]), OJIy4eHUE U PUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (PU3MYECKHE M XHUMHYECKHE CBOWMCTBA
(peakuuy rajJoreHMpOBaHUS U HUTPOBAHUS), IOJyYEHHE U IPUMEHEeHue. Toyor:
cocTaB, CTpoeHHe, (u3MYeckne ¢ XUMHYECKHE CBOWCTBA  (peakiuu
raJIOrCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIY4CHHUC W TMPUMCHCHUC. TokcU4HOCTH
apeHoB. ['eHeTHuyeckas CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIMIUMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[TpupoHbIE HICTOYHUKH YTIEBOAOPOIOB. [[pupoaHbIil Ta3 M OMyTHBIC HE(DTIHBIC




ra3sl. HegTp 1 e€ mpoucxoxaenue. CrnocoObl nmepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTtanuTudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOIYKTHI €T0 TepepadoTKU

Kucnopoaconepxaniyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, (U3NYECKUE
M XUMHUYECKHEe  CBOWcTBa  (peakIMu  C  AQKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U HTaHOJIa HA OPraHU3M YeJOBEKa.
MHoroatroMHble CIUPTHI. ITUICHIJIUKOb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMH  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBuEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJTIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3WYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbL. DopMabIETH I, alleTalbACTUl: CTPOCHHE, (DU3UIECKUE U
XUMHUYECKHE CBOWCTBA (pPEaKlMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeNabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OIMe IS
Kjlacca KHCJIOT, peakius dSTepuduKanuu), TMOJIyYeHHe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xxupos. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

YrrneBoabl: cocTaB, Kiaccu(HKaus yrieBoJoB (MOHO-, AHW- U TOJIHCAXAPUIIB).
['moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
busnvecKkre 1 XUMHUECKUE CBOMCTBA (B3aumozelicTue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHa4YHbIM pPAacTBOpoM okcuaa cepebpa(l), BoccTaHoBiIcHHE,
OpO’KeHHE TIIOKO3bI), HAXOXJIEHUE B TMPUPOJE, NPUMEHEHHE, OMoIorndecKas
poiib. @otocunTe3. OpyKkTO3a KAk M30Mep II0Ko3bl. Kpaxman u nemnono3a Kak
npupoaHbie noiaumepbl. CTpoeHHe KpaxMmana M 1Leuiosno3bl. dusznueckue u

XUMHYECKHE CBOICTBA KpaxMaia (TUIpOIn3, KaYeCTBEHHAs PeaKIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTHL Kak amMQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMmepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPONHBIE BBICOKOMOJEKYJSApHBIE coenuHeHudA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIN3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

noJmmMepurs3alAa U NOJIMKOHACHCAI A

5.2

DKClepUMEHTANIbHbIE METOJbl M3y4YEHHUS BEIIECTB W UX [peBpaLICHHI:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [losrydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

XUMHYECKUH 3JIeMEHT. ATOM. Slpo aToma, M30TOMBI. DJIEKTPOHHAsT 00O0JIOYKA.
DHepreTHYecKue YpOBHHM, MOAYPOBHU. ATOMHbBIC OpOUTAIH, S-, P-, U-3IeMECHTBI.
Oco0eHHOCTH pachpeeieHus JIEKTPOHOB M0 OpOUTANIIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX NEPUOOB. DIEKTPOHHAS KOH(DUTYpaALUsi aTOMOB

1.2

Ilepnonnueckut 3axoH u [lepuoguyeckas cucrema XUMUYECKUX 3j1eMeHTOB [[.1.
MenpeneeBa. CBs3p mnepuonunyeckoro 3akoHa M llepuonnueckoil cuCTEMbI
xuMHu4ueckux sieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHMYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BELIECTB IO TPyNIaM M IMEPHOIAM.

3HadeHUe MNepUuoOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. Buabl XWMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJISIPHAs W TOJSpHAs, HWOHHAs, MeTandeckas). VIoHBI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKOMN CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTtHOCTb. DneKTpoOTpULIaTENBbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEUICCTB OT TUINA KpUCTAUIMYeCKOW peméTrku. [loHsATHE O OUCHEpCHBIX

cucremax. VMcTuHHBIE N KOJUIOWJHBIC paCTBOPHEI. Macconas J0JA BE€IIECTBaA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanuss ~— XMMHYECKMX — peakuuil B
HEOPraHMYECKON U OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MacChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUN IPU XUMHUECKHUX PEaKIHIX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUE HA

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTryueckas aucconuars. CuiapHbIe W ciiadbie dnekTposuthl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anementoB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHS aToMOB. Dusndeckue

CBOMCTBa HEMETAJNIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSIUHEHUN

2.3

Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaiioB. CIilaBbl METAIIIOB.

DNEKTPOXUMHUYECKHUN psiji HAIIPSHKEHUH METaIIOB

2.4

XVWMHYECKHUE CBONCTBA BAKHEHIIMX METAJIOB (HATPUM, KaluWi, KaabIUH,
MarHuii, aTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwil. Oomue

CIIOCOOBI MOJIYYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€CreUeHHM 3KOJIOTUYECKOW, SHEPreTUYECKOW W THIINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOoAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX NMPUHIUNAX MPOMBIIIICHHOTO MOTYYSHHS




BOXHEHIIMX BelleCcTB. UenoBEK B MHUpE BELIECTB U MATEPHANIOB: BAaXKHEUILIHNE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuaibl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00pEeHUs

3.3

XuMusi W 300pOBbE UEJOBEKAa: MpaBUjia KCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIb30BaHNUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEIHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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