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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XMMHUHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obpaszoBarensHOM cTanaapte COQO, ¢ yuérom Konnenuuu npenoaaBanus yueOHOro
npeaMera « XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanum,
pean3yIoLX OCHOBHBIE 00pa30BaTEIbHbBIE IPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUIN
«Ctparerun pa3sutus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHA 00ydarOlIUMXCsl CPEICTBaMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM00OYCIOBICHHOCTH IICNIEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHHs U TpeOOBaHUI K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBepUIAIOIIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJI0BEKa, a TAK)KE HKOJIOrMUECKd 000CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/10POBBIO
U MpUpOAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCsl Ha
YPOBHE CpeIHEro 00111ero 00pa30BaHus CPEACTBAMH yUEOHOI0 MpeaMeTa « XUMUS»,
CoJlep>KaHUEe M TOCTPOCHHE KOTOPOrO OINpPEAENCHbl B MpPOrpaMMe IO XHUMHH C
y4€TOoM crneuu@uKd HAayKHM XUMHH, €€ 3HAUeHUs B TO3HAHUM NPUPOABI U B
MaTepuaIbHON KU3HU OOILECTBA, a TaKkKe C Y4ETOM OOIIMX IeJied U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEIHEro  OOIIero
oOpazoBanus B Poccutickoit @exneparuu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (popMHpOBaHHUE PallMOHATIBLHOIO HAYYHOTO MBIILJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpY’XKAIoLIEeM MHpE Kak O €JIMHCTBE
IPUPOABl M YEJIOBEKa, KOTopoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoOBpeMEHHas XHUMHs Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHAa Ha pEIICHHE
MIO0ANBHBIX TIPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBMM ¢ OO0mMMMH TEISIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJiS  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, MPOJOLKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnstomuMu  npeaMeTa  «XUMUsSD  SBISIIOTCST  0a30BbIE  KYypChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4ecKkor Xxumuu. @OpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYCHUU
npeaMera OO€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa cojaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4YeOHOro Marepuajia W 0OyCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  OMNpPEIETIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHHYECKUX
COCOMHECHUN, a TaKXE Ha YPOBHE CTEPECOXUMHUYECKHX M DJIEKTPOHHBIX
MIPEAICTaBICHUI O CTpOeHUH BelecTB. CBelleHHs 00 M3y4aeMbIX B Kypce BEIIeCTBaX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJAOPOAOB JIO CJIOKHBIX OMOJIOIMYECKU aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom  XUMHM  IIOJYYalOT  Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs INEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKII1u.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypPOBHS
paccMaTpUBaeTCs W3yYEHHBIH Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUUECKH MaTepual U (HaKTOJIOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00ydarouuMcs MPeJOCTaBIsIETCs] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJOTMYECKUX MO3UIIMM,



riy0ke TOHATh HMCTOPUYECKOE HW3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWK O BaXKHEWINMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX pOoTeKaHus AonoiaHseTcs B Kypcax 10 u 11 knaccoB anemeHTamu
coJlep KaHusi, UMEIOIUMH KYJIbTYPOJOTUYECKUM M TPUKIAJAHON XapakTep. ITU
3HAHMUS CHOCOOCTBYIOT NMOHUMAHUIO B3aMMOCBS3UM XMMHUHM C JIPYTHUMH HayKamH,
PacKpbIBalOT €€ pOJib B MO3HABATEIBHON M MPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBKECHUS K TIPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
Y IPAKTUYECKUX MPUTIOKEHUM XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh MH()OPMALIUIO U TPUMEHSITh €€ 1151 TOMOTHEHU S 3HAaHUH,
pelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJAEpKaHUEe ydeOHOro mpeamMera «XHUMHsS» JAHHOTO YPOBHSI M3Y4YEHUS
OpUEHTHUPOBaHO Ha (GOPMHUPOBAHUE Y OOYHAIOITUXCSI MUPOBO33PEHUYECKOH OCHOBBI
JUIsl TIOHUMaHusT (QUIoCOPCKUX UACH, TaKMX Kak: MaTepHalIbHOE €IMHCTBO
HEOPTaHUYECKOT0 U OPTraHUYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh MPUPOAHBIX SIBICHUN TyTEM SKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEYUI MEXIy HOBBIMU (PaKTaMd U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUHU DKOJIOTMUECKUX Mpoliem, a
Takxe MpoOJeM cOepeeHns IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnanme pemienus 3amad BOCHHUTAHUS, Pa3BUTUA M COLMATU3ALMHI
OOy4JaromMXcs TPUHITHIC MPOTPAMMON IO XUMHHU TMOJXOAbl K OIpPEIeSICHUIO
CONlepKaHUsI M TIOCTPOCHHUSA TIpPeAMETa TMpeayCMaTpuBalOT (popMupoBaHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI, UMEIOMIMX 0a30BOE 3HAUYCHUE JIJI PA3IMUHBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0pabdoTKU
uH(popMalMu, HEOOXOAUMBIX [JIi MPUOOPETEHUS ONbITa MNPAKTUYECKON U
UCCIIEIOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIE BAXKHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPHU ONpeeIeHUN
COJICpKATEJIbHOM XapaKTepUCTUKU IIeJIeM H3y4eHHUs IMpeaMeTa HampaBiIcHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpHu3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOM
JIEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTypbl. C
METOAWYECKON TOYKM 3PEHHUS TAKOM MMOAXOJ K ONPENCICHUIO LEJIEH H3YYCHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHM LEISIMU M3YYEHHs MNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) sBhsFOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH Kak  BaKHEHIIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUi, HEOOXOAUMBIX ISl MPUOOPETEHHS] YMEHUIN
OpPUEHTUPOBAThCA B MHPE BELIECTB U XUMHUYECKUX SIBICHUW, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, coxepxaTenbHas XapaKTepUCTHKA LEJIeW U 3a1a4 U3y4YeHUs
IpeMETa B MPOrpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBaHus. Ceroans B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH cTeNeHN OTAAETCA MPEAOUYTEHUE PAKTUYECKOM
KOMIIOHEHTE COJepKaHusi OOyueHHus, OpPUEHTHUPOBAHHONW Ha IMOATOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTeIbHOM OpraHu3aliy, BJIAACIONIET0 HE HabopoM
3HaHWM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
aAKTUBHOTO MOJYYEHUs 3HAHUU U MPUMEHEHHUS UX B PEaJbHOM )KM3HU ISl peIIEeHUs
MPAKTUYECKUX 33/1a4.

B cBsI3U € 3TUM NpU U3yYEHHUH NTpEAMETA « XUMUSD) TOMUHUPYIOIIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTaius oO0y4arolMXCcsl K YCIOBHUSM JMHAMHYHO Pa3BUBAIOILIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U HUX
PUMEHEHUEM;

dopMupoBaHue y OOYyYalOlIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYECHHUE I PaA3JIMYHBIX BHJIOB
NeATEeILHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaau3a U 00padoTKu MHGOpPMAIIHH,
HEO0OXOAUMBIX JUIsl TPUOOPETEHUS ONBITA AESITEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IMO3HAHUM XHMHH, a TAKXKE JJIsI OUEHKH C MO3UIUN SKOJOTHUYECKOU
0€30MacHOCTH XapaKTepa BIMUSIHUS BEIIECTB M1 XUMUYECKUX MTPOLIECCOB HA OPTraHU3M
YEJI0BEKAa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YYArOIIMXCS: CIOCOOHOCTH CAaMOCTOSTEILHO IIPHOOPETaTh HOBBIC
3HAHMS 110 XMMHHU B COOTBETCTBHHU C KM3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOIH30BAThH
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIS IMOWCKAa W aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHupOBaHUE U Pa3BUTHE Y 00YUIAIONTUXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHWHM W TPOBEICHUH XHUMHUYCCKOTO
DKCIICPUMECHTA;

BOCIIUTAaHUE Yy OOydYarommxcss YOCKIEHHOCTH B T'YMaHHUCTHYCCKOMN
HAIIPaBJICHHOCTH XHMHH, €€ BaXHOW POJIM B PEHICHUH TIJIOO0ANTBHBIX IMPOOIIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHUM JUISl TPUHSATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
IPEIMETHD.

OO611ee 4nciIo 4acoB, OTBEIEHHBIX I U3yUYEHUS] XUMHH, HAa 0a30BOM YpOBHE
cpeaHero ooiero oopasopanus, cocrapisieT 68 wacos: B 10 kimacce — 34 yaca (1 gac
B Heemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopus CTPOCHHsSI OPraHHUYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE MO0kKeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHM4ecKuX BemiecTB. ['omosorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyu OopraHndyeckux BeniecTB. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

DKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB M HX MpPEBpaIlCHUIl:
O3HAaKOMJIEHUE ¢ 00pa3llaMi OPraHUYECKUX BEUIECTB U MaTEpUAIaMH Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOJACHUE M OMNHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB 110 MPEBPAILCHUID OPraHUYECKUX BEUIECTB IIPU
HarpeBaHu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

YraeBogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAa. MertaH u 3TaH —
OpocTeiiliie NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHHsT M TOPEeHMs), HaXOXKICHHUE B TNPUPOJE, MOJIyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
OpocTeilline NPEeJCTaBUTENN AaJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
NOJINMEPU3ALINH ), [TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtanuen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIne
XUMHUYECKHE CBOWCTBa (peakius noaumepusanuu). [lomydeHne cHHTETHYECKOTrO
Kay4dyKa U pEe3UHBI.

AJIKAHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETHIIEH
— TMpPOCTEHIIMIA TNPEJCTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTaLIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUA), MOJYyYEHUE U TIpUMEHeHue. Toayon:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxyuu
2AN02EHUPOBAHUS U HUMPOBAHUSL), nNOTyYeHue u npumeHerue. TOKCUYHOCTh aPEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, NPHUHAIISKAIIUMHU K Pa3IuYHbIM
KJIaccam.

[IpuponHble MCTOYHMKM YrIEBOAOPOAOB. I[IpupomHbIl ra3 W MOIyTHBIE
HepTsaHble Ta3pl. HegTh m e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TEepMUYECKHUI, KaTaluTHYeCKuil), mupoiu3. IIpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M WX MPEBpaALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMu MIacTMace, KaydyKoB M pe3uHbI, KoueKinu «HepTo»
U «YTO0JIb», MOJAEIMPOBAHNE MOJIEKYJ YIJTIEBOJOPOIOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKOW PabOThI: MOJyUEHHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnrie 3agaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WIM NPOAYKTAa PEAKLMM 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamnue opranu4eckKue coeMHEeHUs

[IpenenpHble OOHOATOMHBIE CHOUPTBHL. METAaHON W 3TAHON: CTPOCHHUE,
bu3nuecKkue M XHUMHYECKHME CBOMCTBA (peakUWW C AKTUBHBIMU METaJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TIIMLEPUH: CTPOECHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

@deHOoN: CTPOCHHE MOJICKYJbl, (PU3MUEeCKHe U XUMUYECKHUE CBOWCTBA.
Toxcuunocth penota. [lpumenenne penona.

Anpnerunpl U Kemowuwvl. DopManmpaerui, aneTAIBAECTHI CTPOCHHE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peakluuHu OKHMCIEHUS M BOCCTAaHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE Npe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCYCHAsI
KHCJIOTBL: CTpOEHHE, (PU3NUECKHUE U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOILIME IS
KJIacca KUCJIOT, peakius dTepuduKaIyn), mojrydeHue u npumenenne. CteapuHoBast
Y OJI€MHOBAsi KUCJIOThHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Cnoxuple »¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cinoxHbIX 3¢upoB. Kupsel. ['naponus xxupos. [Ipumenenue xxupoB. buosorudeckas
pOJIb )KUPOB.

VYrneBoabl:  cocTaB, KiacCH(PHUKAnUs  YIJeBoJoB  (MOHO-, JAU- U
noyicaxapubl). [ JTr0Kk03a — mpocTenImii MOHOCAaxXapua: 0OCOOCHHOCTH CTPOCHHUS



MOJIEKYJIbI, (PU3UIECKHE M XUMUIECKHE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHUIIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccraHorneHue,
Opo’KeHHE TITIOKO3bI), HAXOXKICHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTUYECKAas POJIb.
dortocunTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepsl. CTpoeHrue Kpaxmana u
nenono3bl.  du3nueckue MU XUMHUYECKHME CBOWMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTANbHBIE METOJIbI M3YyYECHUS BEUIECTB W MX MPEBpAlllCHUM:
MpOBE/ICHHE, HAONIOJCHUE U OMNHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIMM OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
rugpokcuoMm meau(ll)), anpaeruioB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rugpokcumom Menu(ll), B3ammopeiicTBUE Kpaxmaiaa C HOIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcozepKalue OpraHnueCKue COCIMHEHUS.

AMMHOKHCIIOTHI Kak aM()OTepHbIE OpraHuyYecKue coequHeHusl. duznyeckue u
XUMHUUYECKUE CBOMCTBA aMUHOKHCJIOT (Ha MpuUMepe TiulMHA). buojoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkn kak nOpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuunas,
BTOpPUYHAS W TPETHUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpaIlHsl, KAYECTBEHHBIC PEAKIIMK Ha OEJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IMPEBpaILCHUI:
HaOJII0/ICHUE U OMMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BbicokomosiekyJIsipHbIE COeIMHEHUS

OCHOBHbBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPEIHSIS MOJIEKYJIIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHECHUN —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HHUS BELIECTB W MX MPEBpAILCHHI:
O3HAKOMJIEHUE ¢ o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus mexnpenMeTHbIX CBA3EH NPU U3YYEHUHU OPTaHUYECKON XUMHH B
10 kjmacce OCyIIECTBISIETCA 4Yepe3 HCIHOJb30BaHME KaK OOIIHUX €CTeCTBEHHO-



HAyYHBIX TIOHATHW, TaK W TOHATHMU, SBJSIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHS: SIBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KIAcCH(UKAINsS, TIEPUOIUIHOCTh, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

®dwusuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCEKTPOH, MOJIeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BeIIeCTBa, (PU3MUCCKUE BETUIUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: knerka, opraHusM, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTHMYECKH AaKTHUBHBIC BemlecTBa (OElKH, YTICBOIbI, >KHUPHI,
dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIC MOPOJIBI, TOJE3HbIC UCKOMAeMbIC, TOILIMBO,
pecypchl.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAIBHOTO IUTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYICCKUE MpEnapaThl, MaTepUabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMMUSA

Teoperuyeckue OCHOBbI XMMHHU

XUMUYECKHI d3JIeMeHT. ATOM. SIpo aroMa, U30TOMNbI. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHus 3JIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepnonnueckuii 3akoH u [leprnoguyueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3b NEpHOIWYECKOr0 3akoHa M Ilepmoanyeckoil cucTtembl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpHOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BUIBI XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTaJimdyeckas). MexaHU3MbI
o0pa30oBaHUsl KOBAJIEHTHOM XHMHYECKOW CBsI3W (OOMEHHBII M JOHOPHO-
akienTopHblil). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIbI KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



Ilonate o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10151 BEIecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBI3b HEOPraHWYECKUX BELIECTB,
IPUHALICKAIIMX K Pa3JIMYHBIM KJIACCAM.

Xumunyeckass peakums. Kiaccupukanus — XMMHYECKMX — peaklMil B
HEOPraHWYECKOM M OPraHn4YecKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN NP XUMAYECKUX PEAKLIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3iuyYHbIX (QaxTopoB. OOpaTuMbIC
peakuuy. XWUMHYECKOe paBHOBecue. @DakTOpbl, BIMSIOLME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnextponutryeckas auccounanus. CuiabHble U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJTOYHAS.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUYECKUX 3JieMeHTOB Jl. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJECHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3oKEHUE MEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUU KaTAJIU3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB
C IOMOILBIO YHUBEPCAIBHOTO HHAUKATOPa, PEAKIIMK HOHHOTO 0OMEHA), IPOBE/ICHUE
IpaKTUYECKON padboThl «BnusiHUE pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
pEAKLIN».

Pacuérnblie 3anaum.

Pacu€tel 10 ypaBHEHMSM XMMHYECKHX pEaKUHWi, B TOM YHUCJIE
TEPMOXUMHUUYECKHUE PACUETHI, PACYETHI C UCIOJIB30BAHUEM ITOHATHUS «MAaCCOBasi 1OJI
BEILECTBAY.

Heoprannyeckasi xummusi

Hemeramnel.  Ilonoxenne HemetauioB B Ilepuoamyeckoit  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnueckre CBOWCTBA HEMETAUIOB. AJUIOTPONMsS HEMETAJUIOB (Ha MpUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJlor€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M UX  COCIUMHEHUUA  (OKCHIOB,
KHCIJIOPOACOIEPKAILINUX KUCIOT, BOJOPOJAHBIX COEIUHEHU).

[IprmMeHeHnEe BAXKHENIIINX HEMETAIJIOB U UX COCAMHEHUN.

Meramnsl. 1lonoxenue meraiuioB B llepuoauueckoi cucremMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OOume (usuueckue cBoiicTBa MeTauioB. CIUlaBbl METAJUIOB.
DNEKTPOXUMUYECKUIN PSiJT HAMIPSKEHU METAIIIOB.



XUMUYECKUE CBOMCTBA Ba)KHEWIMX METAUIOB (HATpUM, Kadui, KalablLHi,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

Obmue cnocodbl monmyueHus: MetaiioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aj7a4, HAOJIOJEHUE U OINHUCAHHUE JIEMOHCTPAI[MOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCUJIA aTIOMUHUSA C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérurlie 3amaun.

Pacuétsl macchl BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
Y3 BEILIECTB UMEECT NPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ECIEUEHUM DKOJOTUYECKOU, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpeacraBnenuss o0 oOOmUX HAay4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MATEPUAIOB: BAXKHEWIIHWE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTepualibl, KpackH, CTEKJIO, KEpamHKa,
MaTepuanbl IJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIE
ya00peHusl.

XuMusT U 3I0pOBbE YEJIOBEKA: MpaBWjia HCIOJb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, mpaBuia 0€30MaCHOTO UCTIOIB30BAHUS MTPENapaToB OLITOBON XUMUU B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TpU  H3Yy4YCHHH  OOIIed U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCylIeCTBISIETCS YEPE3 UCIOIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUN, SBJISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHbIE TMOHSATHS: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®du3uKa: MaTepus, SHEPTHs, MAacCca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorusa: kneTka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEILECTB B OPraHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJIC3HBIE NCKOIIAeMbIe, TOTLIUBO,
pecypchl.

TexHoJOTHs: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPHUAaJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
IPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IPEnapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YaloIIMMHUCSL TMPOTPaMM  CpelHEero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM M  TpeaAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATENBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUSA MpeaMeTa «XUMHUs» Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKONW HWJIEHTUYHOCTU —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBAIIMU K 00YYEHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINKI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IE€IOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
[EJIN U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUSA TMpeameTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HaealaMd POCCUUCKOTO TPaKJAHCKOTO OOIecTBa, MPUHATHIMU B OOINECTBE
HOpMAaMH Y TpaBWIAMH  TOBEJEHHUS,  CIHOCOOCTBYIOIIUMHU  MpolieccaM
CaMOTIO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOy4Jaronmxcs.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M NPAKTUUYECKOW JeATeIIbHOCTH
OOy4YaroIIMXCs M0 peau3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

OCO3HaHMs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O COIMAJIBHBIX HOpMax U TMpaBUiiaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JACATEIHPHOCTH MPU CO3TAHUH YUSOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX U MMO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M TPUHHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUI0
OTE€UYCCTBECHHOMN XUMUM;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKH €CTh PE3YJIbTaT
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX  AKCHEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B IMOJYYEHUHU U MTOCIETYIOUIEM aHATIN3E
uH(MOpMAIUU O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIC C XUMHUECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUECHTUPYICHh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHUE M TOCTYIIKM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUNM 3THX
MOCTYIIKOB,;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOrO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJIIoficHUs TpaBwi 0e30MacHOTO OOpallleHusi ¢ BelIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAWBUIYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TpyaoBOro BoCIuTAHUSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJE3HOM, TBOPUECKOW M  JIpYTUX  BUJAX
JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHE€ B PEIICHHM MPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY U3yUEHUIO MPodeccrii pa3TudHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHHU;

YBOKEHUSI K TPYAY, JIOJAM TPyJa U pe3yJibTaTaM TPYAOBOM JEATECIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUAYAJIBHON TpPAECKTOPHUU
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aliu COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, MHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrHYeCKOr0 BOCTIUTAHNS

AKOJIOTMYECKU 1€7eCO00pa3HOT0 OTHOILICHHUS K MNPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOIHON U COUATIBHOMN CPEBI;

OCO3HaHMUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTIXKCHUN XUMUU IS
pELIEHHS BOIIPOCOB PAallMOHAIIBHOTO PUPOOTIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JICWCTBUW, NPUHOCALIMX BpPEd  OKPYKaIOIIEH
NPUPOJIHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUs Pa3BUTOTO PKOJOTUYECKOTO MBIILJICHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJOTUHU
xemopoouu;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl cOenu(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JJaHUM IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU TMPOoOJIeM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOSXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JUIS  COBPEMEHHOM
[MBWJIM3ALIUN: B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BaXKHOM POJIM B CO3/TaHUU
HOBOM 0a3pl MaTepUaIbHOW KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPoOIeM

YCTOMYHUBOTO PA3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, SJHEPTETUYECKOM, ITUILIEBON U
IKOJIOTUYECKON 0€30MaCHOCTH, B PA3BUTUHU MEIUIIMHBI, 00€CTICUeHNN YCIOBUHN
YCHEITHOTO TPY/Ia ¥ KOJIOTHYECKH KOMGMOPTHOM KU3HU KaXkKAO0T0 YjieHa OOIeCTRa,;
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHMMAHMS CYIUIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh
MOJIy9aeMbl€ 3HAHUS ISl aHATN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpPA U



IPOUCXOSAIINX B HEM NU3MEHEHUN, YMEHHUSA JIeJaTh 000CHOBAHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HBIX ()aKTOB U HIMEIOIIUXCS JAHHBIX C IEIBI0 MOTYICHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpodJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HEMPEphbIBHOMY O0Opa30BaHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMWA 10 XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyZa B Pa3lUYHbIX cepax mpodhecCHOHaTHHON

NEATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTpakarollue
I[EIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHeUUPUKYy METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBJIICHUE,
mpoliecc, CUCTeMa, HayYHBIM (aKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIC yueOHbIC NEUCTBUS (TI03HABATEIbHbIE, KOMMYHHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome (dbopmHpoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIInXCs;
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC yYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKAOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJSSTUBHBIMU
JICUCTBUSIMH.

OgBJagenue YHUBEPCAJIbHbIMHU y4eOHbIMH Nno3HaBaTeJIbHBIMHU
JNeHCTBUSIMU:

1) 6a30BbIE JTOrHYECKHE AeiiCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W aAKTyaJIM3UpOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEACNSTh 1EN JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl W KPUTEPUU MX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBIJICISITh XapaKTEPHbIC MPU3HAKK MOHSITUM M yCTAaHABIMBATh MX B3aHMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU NS KIACCU(PUKALMU BEUIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh MNPUYMHHO-CJIECACTBEHHBIE CBS3W MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKJIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbBIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIC MTPEICTABICHUS — XUMUYECKUN
3HAK (CUMBOJI) JIEMEHTa, XUMUYECKast popMyJia, ypaBHEHUE XUMHUUECKON pEeaKINU
— MPU PEIICHUH y4eOHBIX TMO3HABATEIbHBIX U MPAKTUYECKHUX 3aJ]a4, MTPUMEHSTH
Ha3BaHHBIE MOJIECIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEaKLnii;

dbopMyIHpOBAThH 1IENU U 3a/1a4W UCCIIEAOBAHMS, UCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSITENTLHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA U MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHSI HAOIIOATh 32 XOIO0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyJIUpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JeSITEIBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B
MO3HAHUS.

3) padora ¢ uHdopmManmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHUKAX HHPopManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHYECKOTO COJIEp)KaHMs, CIPaBOYHBIC IMOCOOMS,
pecypcbl MHTEpHETa), aHamM3upoBaTh WHPOPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



(GopMynupOBaTh 3alPOChl U MPUMEHATh PA3JIMYHBIE METOIbI MPU TOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TIpeacTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IIPU PadOTE C XUMUUYECKOU
uHpopMaIuen: NMPUMEHITh MEXIpeaAMeTHble ((PU3nYeckue M MaTeMaTHUYeCKHE)
3HaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpPEJICTBA
HaTJISTHOCTH.

OBJageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMMU:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUAJIOra W/WUiIH
JUCKYCCUM,  BBICKa3bIBaTh  WJIeH, (OPMYyJIHpPOBaTb CBOU  MNPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C NpPE3EHTAalUEed pe3yJbTaTOB MO3HABATEIbHOW AEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WM COBMECTHO CO CBEPCTHUKAMH IPYU BBITTOJIHEHUH
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaJU3alui yYeOHOro MpoeKkTa u (opMyIHpoBaTh BHIBOJbI
10 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHue yHUBEPCAJIbHBIMY PeryJITUBHBIMH 1eHiCTBUSIMM:

CaMOCTOSTENIbHO IJIAHUPOBAaTh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenessas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTH U IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIaraéMblii aJIroput™M JACHCTBUU TNpuU
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboiiee
3¢ }exTUBHBIN crnoco0 HMX peueHus ¢ Y4ETOM TMOJIyYEHHS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH J€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI
10 KITIACC

[IpeameTHbie  pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMHS
OTpPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN O XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMUU B IIO3HAHUU SIBIICHUM ITPUPOIBI,



B (OPMHUPOBAHWUW MBIIIUICHUSI W KYJIBTYpPhl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUS] TPAKTUYECKUX 33]1a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPULIATEIHLHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YTIIEpOAHBIN CKETET, (PYHKIIMOHANIbHAS TPYyIIIa, paguKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTHYECKHM PAJI, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPOI U
a30TCoJIepKalllME€ COEIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUM M 3aKOHBI (TEopus CTPOEHUs
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHWS,
JeXalye B OCHOBE IOHUMAHHMS NPUYMHHOCTU U CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacCHOM HCIIOJb30BAaHUM BAKHEUIIUX OPraHWYECKHX BEUIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKHUX PEaKIuH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpraHMYECKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COEAUHEHUN (yIJIEeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKallue
COCIIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JlaBaTh WM Ha3BaHUS TI0
cuctematudyeckoir Homenknarype (IUPAC), a taxxe mpuUBOAUTH TpUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPONUIEH, AalleTHIIEH,
ATWJICHIJIMKONb, TIHUIEpUH, (EeHosd, GopManbAerull, aleTanbIerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHUPOBAHHOCTh yMEHHSI OMPEICIATh BHUIBI XUMHUYECKONH CBS3U B
OpTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh IOJOKECHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytieposa st 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHME CBOMCTBA THUIMYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB
OpraHMYeCcKUX BEIIeCTB (METaH, 3TaH, ITUJICH, IPOIUJICH, alleTuIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJ, STHJICHTJIMKOJIb, TIIUIEPUH, (DEHOI,
arleTanbAerul, MypaBbUHasl U YKCYCHasl KHCIIOTHI, TJIF0KO03a, KpaxMal, IeJIT0103a,
AMUHOYKCYCHasl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMMHUYECKHUX pEaKUUid C HCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YIIJIEBOJIOPOIHOTO
ChIpbsl (HEDTh, IPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEePEepadOTKH U MPAKTUIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHHA TIPOBOJIUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEMISCTBA WJIU IMPOIYKTA
pEaKIUK TI0 U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO M3 HCXOTHBIX BEIICCTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJIETh CUCTEMON 3HAaHUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJb3YEeMbIX B XUMUW TIPH U3YUEHUU BEIIECTB U
XUMUYECKUX SBICHUH (HAOII0ICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICITTUPOBAHNE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCT, yMEHHUH TUTAHUPOBATH W BBIMOJTHATH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHWMYECKUX BEIIECTB MPU HarpeBaHUH, TIOJTyUICHHE
ATWJICHA U U3YYCHHE €T0 CBOWCTB, KAUECTBCHHBIC PEAKITUN OPTAaHNYECCKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEeBaHUH, I[BETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TMpaBWIaMHd TEXHUKH O€30MaCHOCTH Tpu OOpalieHud ¢ BEIECTBAMU U
Ja00paTOPHBIM  00OpPYJAOBaHUEM, TMPEJACTABISThL  PE3YIbTAThl  XUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3aluCH YPaBHECHUH COOTBETCTBYIOIIMX pEaKIUH U
(GbOopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TONY4aeMyK0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopmanuu, MaTEepHeT U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHUH  cOONIOAaTh  TpaBWa  AKOJIOTHYECKU
1€JIeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITENBHOCTH B IEJSIX
COXpaHEHUs] CBOETO 37I0POBbSI U OKPYKAIOIIEH MPUPOTHON Cpeabl, 0CO3HABATh



OMacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIECHUSI W TNPEJOTBpAIICHUs] HMX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 00OyYaronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHENBIX M CHA0OBHIAAIIMX OOYYarOIIMUXCSA: YMEHHE HCIOIb30BATh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XMMHUYECKUX

dbopmyi.
11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XMMHUH B TIO3HAHUHU SIBJICHUW IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTHU, €€ (DYHKIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAaHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, -
AIICKTPOHHBIC OpPOWTANM aToOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peliéTka,
TUIIBI  XUMHYECKHUX  pPEaKIHM, PpPACTBOP, BJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJUTHYECKAST JIUCCOLMAILNSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKON peaKIuu, XUMHUYECKOE PaBHOBECHE); TCOPHU M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccolmannu, nepuoandeckuit 3akon [[. M. Menneneena,
3aKOH COXPaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
PpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHMYCCKUM SI3bIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE MNOHUMAHWS NMPUYUHHOCTA H
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH ¥ 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC TMPU3HAKKU TOHSTHH,
YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSTHS TPHU
ONMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTaBlieHHs] (OpMyJa BEHIECTB M YPaBHEHMH XUMHUYECKHX PEaKIuil,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOpPraHWYECKUX BeIeCTB (yrapHblil ra3, yIrJIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUM OIPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJSpHas,
MOHHAsA, METAJUIMUECKas), XapaKTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIMBAaTh IIPUHALJIEKHOCTD
HEOPraHWYECKUX BELIECTB II0 HMX COCTaBYy K OIpEAeNEHHOMY Kilaccy/TpyIiie
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbICI MIEPUOANYECKOro 3aKkoHa [l.
U. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mneprnonoB Ilepmogndeckod CHCTEMBI
xumuuecknx 3iemeHtoB [I. M. MenzaeneeBa, MCHONB3ys MOHATUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPIETUUECKUE YPOBHIY, OOBICHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUH IO NEPUONAM U
rpynmnam llepuoanueckoi cucremsl xumMmuaeckux annemeHToB [1. 1. Menneneesa;

chOpMHUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(hOPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKUUU IO
pa3nUYHBIM IpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEILUIOBOMY
adekTy peaknuu, U3MEHCHHIO CTEICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaxiuy, y4acTUIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUS DPEaKUUN pPa3THUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKlMii HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;

cOPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLUUHU, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPTraHWYECKUX BEIIECTB, pPaclO3HABATh
OINBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHWUYECKHUX
BEIIECTB;



c(hOPMHUPOBAHHOCTh yYMEHHH  pPACKphIBaTh CYIIHOCTH  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOT'O PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPUHIMMNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHATHUS «MaccoBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUM ra30B IPH
XUMHUYECKUX PEAKIUAX, MACChl BELIECTBA WM O0BEMA ra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (pa3JioKEeHHUE MEePOKCHUIAa BOJOpPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONpENENEeHNEe Cpebl PacTBOPOB BEUIECTB C IOMOILNBIO YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIluH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHbIE PEAKIMU Ha cyib(dar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTUOH aMMOHMS, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7ad IO
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUU C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIEpUMEHTa B (GOpMe 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PEAKITUN U (POPMYITHUPOBATH BHIBOIBI HA OCHOBE 3TUX
pe3yJIbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJYy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);

cOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  MpaBWiia  AKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOM JAESITEIBHOCTH B LENAX
COXpaHEHHUs! CBOETrO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHON Cpenbl, OCO3HABATh
OMaCHOCTh BO3JICCTBHUS HA JKUBBIEC OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mnpuMepax cnocoObl YMEHBIIECHUS |
IIPENOTBPALICHUS UX BPEIHOTO BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKA;

g 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
OPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIA  CIIENIBIX M CJIa0OBUIAALIMX OOYy4arolUXcs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHyI0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne /i P Konrpoiabnbie | Ilpakrnyeckue bp
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnuyeckne 0CHOBBI OPraHUYECKO XUMUH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCTMHCHUH A. 3
M. bytneposa
Hroro o pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHble yriaeBoAOPOAbl — AJIKaHbI 2
99 HenpenenbHbIe yriIeBOIOPOIBI: ATKEHBI, 6 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriieBOI0pPOIbI 2
24 [IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB U 3 1
' UX nepepadboTKa
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xamie opranndeckue coeTHHeHUs!
3.1 Crupter. @eHomn 3
39 Anspaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
' Cnoxublie 3QUpsI
3.3 VYrneBoanl 3 2




Uroro no pazneny

13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCAUHCHUSA

4.1 AMUHBI. AMUHOKHUCIIOTHI. benmku 3
Hroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTHHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoabsnsie | Ilpakrndeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XMMHU
Crtpoenue atomoB. [lepuoanueckuii 3akox
11 u [lepuonnueckas cucteMa XUMUYECKUX 3
anemeHToB /1. 1. Menneneena
12 Crpoenue BemecTBa. MHOroobpasue 4
' BEIIECTB
13 XUMUYECKHE PEAKINU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannyeckasi Xumusi
2.1 Mertamibl 6
2.2 Hemeranmns 9 1 1
93 CBsi3b HEOPTaHMYECKHUX U OPTAaHUIECKHIX 9
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )KM3Hb
3.1 XWUMUS 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie | Ipaxtirieckue fI[Sy‘leHI/IH :)Iﬁ}()l;I;OBaTeJILHLIe
padoTsbI padoThbI pecypest
1 [Ipeamer opranu4ecKor XUMHH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coenunenuit A. M. Bytiieposa, e€ 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o Knaccuukam
3 opraHuueckux BeuiectB. Homenkiarypa 1
(cucremaTnyeckasi) U TpUBHaIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH 1 3TaH — MpPOCTEUILNE 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1
7 OTHIIEH U IPOIIUIIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
3 ITpakTruyeckas padota Ne 1. «Ilonyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankamuensl. byragnen-1,3 u
9 Metminoyraauen-1,3. [Tomydaenne 1
CUHTETUYECKOTO KaydyKa U pe3UHbI




AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH
CTpOCHUA, TOMOJIOTHYECKHUI psAa.

10 AneTniieH — npocTenmit
MPEJCTaBUTEIb ATKHHOB

1 Beruncienus no ypaBHEHHIO XUMHYECKOM
peakuuu

12 ApeHsbl: 6eH30:1 ¥ TOIY0J. TOKCHYHOCTD
apeHoOB

13 I'eneTrueckas cBsi3b YIII€BOJIOPOIOB,
NPUHAUISKAIINX K Pa3IMYHBIM KJlaccam
[IpupoIHBIE NCTOYHHUKY YTIEBOAOPOIOB:

14 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, HeTh ¥ IPOIYKTHI €€ IepepadoTKu
[IpupoIHBIE NCTOYHHUKY YTIEBOAOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
rassl, He()Th M IPOAYKTHI €€ epepaboTKu

16 KonTtponsHast pabota no paszzaeny
«YTIEeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHOJI. BosmopoHas cBs3b

18 MHOroaTOMHBIE CHUPTHI: STHIICHTITHKOIb
Y TJIMLEPUH
®DeHOII: CTPOECHUE MOJIEKYJIBI,

19 ¢du3nveckre 1 XMMUYECKHE CBOMCTBA,
MIpUMEHEHHE

20 Anbrerusl: popMaibaerug u

areTaapJaeTHI. AIeTOH




21

OAHOOCHOBHBIE IPEIENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHas U YKCYCHast

22

[TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaSI 1 OJICMHOBAaA KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mb11a KaK COJIM BEICIIIMX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHC

25

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JXKupsl: ruapOIH3, IPUMEHEHUE,
OuoJIOTNYECcKast POJIb KUPOB

27

VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxneiiine npeactaBuTeNnu: riaoKo3a,
¢bpykTo3a, caxaposa

28

Kpaxmai u 1emirono3a Kak IpupoIHbIe
MTOJINMEPBI

29

Kontposnbnas pabora 1o pasneny
«Kucnopoacoaep:xamuye OpraHu4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas padora

30

OO6m1ast XxapakTeprucTUKa
a30TCOJIEPIKAIINX OPTaHHIECKIX
coenuHeHui / Beepoccuiickast
poBepoyHas paboTa

31

AMUHBI: METHJIAMHMH B aHWIMH




32

AMUHOKHUCIIOTHI KaK aM(oTepHbIe
OpraHUYECKUEe COCTUHEHUS, UX

ouonornyeckoe 3HaueHue. [lenruapl.

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCMHEHUS

33

OCHOBHBIE NTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUIN

34

OCHOBHEBIE MCTOABI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTtpoJbHbie
padoThI

IMpakTHuyeckue
padoThI

Jlara
HU3yYeHHUs

JIeKTPOHHbIE
undposbie
o0pa3oBarTejibHbIE

pecypchbl

XUMHAYECKUH DJIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpalrs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoanueckas
cucTeMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U MX COeIUHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux snemeHToB .M. MeHieneeBa
B Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XMMUYECKasl CBSA3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBsA3U. BogopoaHas cBsa3b

BajeHTHOCTB. DIEKTPOOTPUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS

IIonsatue o JUCIICPCHBIX CUCTCMAX.
HcTuHHBIE ¥ KOJIJIOUTHEIS PacTBOPLI.
MaccoBas 1011 BellecTBa B pacTBOpC




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
I'eneTuyeckas CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMUYHBIX KJIACCOB

Knaccudukanmst XaMUYeCKUX peakinii B
HEOPraHMYECKOM U OpraHN4ecKoi XUMHUU.
3aKOH COXPAaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTUH TIPU
XUMHYECKHUX PeaKIUsIxX

Cxkopoctb peakuuu. OOpaTUMbIe peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Bnusnue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
[Moustre o BogopoHOM mokazatesne (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponn3 opraHnYecKux 1
HEOPraHMYECKUX BEIECTB

12

OKHUCITUTETEHO-BOCCTAHOBHUTEIILHBIE
peaxmun. [TonsTHE 00 BrIeKTpONH3E
pacIiaBoOB U paCTBOPOB COJIEH

13

KonTtponbHas pabota no paszzaeny
«Teopernyecknue OCHOBBI XUMUM

14

Mertamisl, UX IOJI0KCHHE B
[Teprnonnueckoii CHCTEME XUMUYECKUX
anemenToB 1. . Menneneesa u
0COOCHHOCTH CTpOoeHust aToMOB. O01ue
dbuznyecKre cBOWCTBA METAIIIIOB




15

CnnaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM
PSA HAIPSHKEHUI METaIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, alFOMUHUIN ) U KX COCTMHCHHIA

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeje3a U UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramib"

20

HeMeTaJIJII)I, HUX ITIOJIOKCHUC B
Ileproanueckoi cUCTEME XUMUYECKHUX
sneMeHToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AJI0TpONHS HEMETAUIOB (Ha TpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMUYECKUE CBONCTBA FaJIOT€HOB, CEPBI U
UX COeIMHEHMH

23

XuMHudecKue CBOMCTBa a30Ta, pocdopa u
UX COEIUHEHUI

24

XUMHUUYECKUE CBOMCTBA yIIIEpOJa, KPEMHUSA
U UX COSTUHECHUN

25

[IpumeHeHne BaAXXHENIIMX HEMETAIIJIOB U UX
COEUHEHNN




26

O000111eHrEe ¥ cUCTEMATU3aLMs 3HAHU 110
Teme «HemeTamner». BeraucineHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIHid 1
TEPMOXUMHYECKUE PACUETHI

27

[TpakTuueckas padbora Ne 3. «Pemenue
9KCIIEPUMEHTANILHBIX 3a/a4 10 TeMe
"Hemeraisl"»

28

KoHTposnbHas paboTa 1o reMam
«Metamiael» u «HemeTtayibsl»

29

Heopranunueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHMYECKHUEe OCHOBAHUS

30

AmpoTepHbIe HEOPTaHUYECKUE U
OpraHUYEeCKHE COeMHEHNs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB

31

Ponp xumMun B o0ecrieueHun
JKOJIOTUYECKOU, SJHEPIreTUUECKON U
MUIIeBON 0€30MacHOCTH, Pa3BUTUU
MEIAITNHEI

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
MPUHIUIIAX TPOMBIIIUIEHHOTO MOTy4EHUs
Ba)KHEHNIIINX BEIIECTB

33

Yenmosek B MHUPE BEIICCTB U MaTCPUaIOB

34

Xumus u 3A0POBBC YCJIOBCKA

OBUIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBePsIeMoOro
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NporpamMmmMmasl CpeaHEro 06mer0 OﬁpaSOBaHI/IH

1

TGOPCTI/I‘ICCKI/IG OCHOBBI OpFaHH‘ICCKOﬁ XHUMHNH

11

ChopMupoBaHHOCTH MPEACTABICHUN O XUMHYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHMHHU B MO3HAHUU
SBJIGHUW TNPUPOABI, B (OPMUPOBAHUU MBIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusl MPaKTUYECKUX 3aJad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBBIO U HpHpOI{HOﬁ cpeac

1.2

Bnanenue cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIOJIAraroIue IMOHSTHS (monekyna, BaJICHTHOCTB,
3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHh OKHUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIEpOIHBIA CKeJeT,
(GyHKIIMOHANBHAS ~ TPYMINa,  paJuKall, HW30MEpHs, H30MEpHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, VYTJIEBOAOPOAbL, KHUCIOPOI- H
a30TcoJeprKallie COeIUHEHUs, OMOJOTHYEeCKH aKTHBHBIC BEIIECTBA
(yrimeBompl, )KUPBI, OENKH), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TEOPUM W 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHUH, (AKTOJIOTHUECKUE
CBEICHMS O CBOWMCTBaX, COCTaBe, IMOJIYYeHHMH U 0e30MacHOM
WCTIONB30BAaHUM BAXXHEHUITUX HEOPTaHWYECKUX M OPraHMYECKUX

BCIIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

CdopmMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEPHbIE TPU3HAKU
MOHSATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHUSA IIPU OIMCAHUU COCTaBa, CTPOCHUS H

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX COeIMHEHMI

14

c(hOpPMHUPOBAHHOCTh YMEHUN UCTIOIB30BATh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBIIGHUSI MOJICKYJSIPHBIX WU CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€éHHOW) (GOpMYT OPraHMYECKHUX BEIIECTB W ypaBHEHHI
XUMHYECKHX  pEaKIMid,  W3rOTaBJIMBaTh  MOJACIH  MOJICKYI
OpPraHMYECKUX BEIIECTB JUIS WJUTIOCTPAIUU HMX XHUMHUYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHUA




15

ChopMUpOBaHHOCTH YMEHUH YCTaHaBIMBATh MPHUHAIIC)KHOCTh
HU3YUYCHHBIX OPraHMYCCKUX BCIICCTB IO HMX COCTaBy U CTPOCHHIO K
onpeneaHHOMY Kjaccy (Tpymme) COeIMHEHHM (YIJIeBOIOPO/IbI,
KHCJIOPOA M a30TCOJCPKAIINE COSAUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COCJMHEHUS), JaBaTh WM Ha3BaHUS [0 CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

15

ChopMupoBaHHOCTH YMEHHUSI ONPEEIISITh BUIbI XUMUYECKON CBS3H B

OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIC U KPATHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHSTH: TOJOXKEHUS TEOPUU
CTpOeHUs opraHnyeckux Beniects A.M. bytiepoBa ans 00bsicHEeHUs
3aBMCHUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

er'ICBOI[OpOI[BI. Kncnopoz[cozlepmamne u a30TCOACPIKAIIINC

OpraHn4CCKHUC COCINHCHUA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIMHCHUA

2.1

CpopMUpOBAaHHOCT, YMEHUN NPUBOJIUTH TPUBHAIbHBIC HA3BAHMS
OTJICNbHBIX OPraHMYECKHX BEHIECTB (3TWUJICH, MPOIMMUIICH, alleTHUJICH,
STWJICHIJIMKOJb, TJIMLIEPHH, (eHol, (opMallbIerus, aneTaibAeru,
MypaBbUHAs KHUCJIOTa, YKCYCHasi KHCIIOTa, OJIEMHOBas KHUCIOTA,
CTeapuHOBasl KUCJIOTa, TIIIOKO3a, (PPyKTO3a, Kpaxmal, IEIUTI0JI03a,

TJIALIAH)

2.2

CdopmupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
(bu3nYecKne U XUMUYECKHE CBOMCTBA TUMHUYHBIX MPEACTaBUTENCH
Pa3IUYHBIX KJIAcCOB OPTaHWYECKUX BeIIeCTB (METaH, 3TaH, STUJICH,
MpOMNUJIeH, ameTuieH, OyraaueH-1,3, metunOyramuen-1,3, OeHzomn,
METaHOJ, ATaHOJI, STWJICHTJIMKOJIb, TJUIEPUH, (DEHO, aleTaabIeT I,
MypaBbUHAsA U YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, LeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAHHOCTh YMEHHS HILTIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXKIY THUIOWYHBIMA TPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHU4eCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHX PEaKIHi C NCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYII

2.4

ChopmMupoBaHHOCTH ~ YMEHHUS ~ XapaKTepU30BaTh  HCTOYHHKHU
YTJIEBOJOPOAHOTO CHIphs (He()Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI
uxX r1epepabOTKM M  TPaKTHYECKOe TPHUMEHEHHE MPOJYKTOB

nepepadoTKH

XUMHUS U KU3HL. PacuéTol




3.1

ChopMHUpOBAaHHOCT, YMEHHMM BJIAJIETh CHUCTEMON 3HaHUU 00
OCHOBHBIX MCTOJAaX HAYYHOT'O IMO3HAHHA, UCIOJB3YCMbIX B XWMUU
IIpM U3YYEHUU BEILECTB M XHUMUYECKUX SBJICHUM (HaOnroneHue,
WU3MEpEHUE,  OKCIICPHUMEHT,  MOJCIHPOBAHUE),  HCIOJIH30BATh
CHUCTEMHBIC XHMHYECKHE 3HAHWUSA JUIS TPUHSITHS pEIICHUH B
KOHKPCTHBIX KU3HCHHLIX CUTyallUsAX, CBA3aHHBIX C BCHICCTBAMU U UX

IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMEHHUU COONIOAATH MpaBHJIa TOJH30BAHUS
XUMHYECKON TMOCYIOWH U JTabOpaTOpHBIM 00OPYAOBAaHHEM, a TAKKE
MpaBujia 0OpaIlEeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU

110 BBIITOJIHEHUIO na6opaT0prlx XHUMHUYCCKUX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATh M BBIOJHSATH
XUMHUYECKUHM SKCIEPUMEHT (TMpeBpallleHuss OpraHUYECKUX BELECTB
IIpU HAarpeBaHuM, IOJIyYEHUE OTUJIEHA M H3Y4YEHHE €ro CBOIICTB,
KaueCTBEHHbIE pPEAKUUU OPraHMYECKUX BEUIECTB, JEHATypalus
OeNKOB MPHU HarpeBaHMUH, [IBETHBIE PEAKIK OEJIKOB) B COOTBETCTBUU
C MpaBWJIAMH TEXHUKH OE€30MIaCHOCTH MPH 0OpAaIEHUH C BEIECTBAMHU
u J1a00paTOpHBIM OOOPYZOBAaHHEM; NPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil U (opMyIHpoOBaTh BBIBOABI Ha OCHOBE

OTUX PE3YJIbTATOB

3.4

ChopMupOBaHHOCT ~ YMEHHUH  NPOBOJUTH  BBIYUCIEHUS  TIO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BELIECTBA WJIM MPOAYKTAa pPEaKlUu IO U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOTI'O U3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCT YMEHUI KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 MH(pOpMAILHIO, MOJy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHGopManuu, cetb IHTEpHET U ApyTrHe)

3.6

CchopMupoBaHHOCTb yYMEHHUH COOJIIOJaTh MpaBWila SKOJIOTHYECKU
1enecoo0pa3Horo MoOBEAEHHUSI B OBITY U TPYIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbS M OKpPYXKArOLIEHd MPUPOIHON
Cpelpl, OCO3HABATh OMACHOCTH BO3JEHUCTBUS Ha JKUBBIE OpPraHU3MBbI
OIpEAEIEHHBIX OPTraHNYECKUX BELIECTB, TIOHUMAsi CMBICII [TOKA3aTeNs
I[IJK (mpenensHO JOMYCTUMON KOHIICHTPAllMM), TIOSCHATH Ha
MpUMepax CrocoObl YMEHbBIIEHUS U MPEAOTBPAIlEHUs] UX BPEIHOTO

BO3ACHUCTBHUS Ha OpraHu3M 4YCJIOBCKA

11 KJIACC




Kon
NPoBepPsIeMoOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MMporpamMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

11

Biagenue cucreMod XMMHUYECKHMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE  TMOHATUS  (XMMUYECKUUA DJIEMEHT, aToM,
3JIEKTPOHHAsE 000J0YKa aroma, S-, p-, O-2JIEKTPOHHBIC OpOWTAIN
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTEIIEHb OKHCIJICHUSI, XMMHUYECKasi CB3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, KpUCTAITMYECKAsl PEIIETKA, TUIBI XUMHUYECKUX
peakuuit (OKHCITUTENBHO-BOCCTAHOBUTEIIBHEIE, 3K30- u
SHJIOTEPMHUUECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOP, SJEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJIEKTPOJUTHYECKAs JAUCCOLMALINS, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTb XHUMHUYECKOM pEakUHH, XHUMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOpUS DIEKTPOIUTHUECKOM
nuccoumanuu, Ilepunonuueckuii 3akoH J[.MI. MenneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CAMBOJIMUECKH SI3bIK XUMUH,
(aKkTOOTUYECKHE CBEIACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0e30macHOM HCIOJIb30BAHUN BRKHEHIIIMX HEOPTraHUYECKHUX BEILIECTB B

6BITy u HpaKTquCKOﬁ JCATCIIBbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBISABJIITE XAPAKTCPHBIC ITIPHU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOHHTHfI, MNPpUMCHATH COOTBCTCTBYIOIHC
MOHATHUA TIIPpU ONHWCAaHUU CTPOCHUSA U CBOICTB HCOPTraHNYCCKUX
BC€IICCTB U HUX HpCBp&IIICHPIfI; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HAHUI C IIOHATHUAMU n MNpEACTaBJICHUAIMU APYTrux

CCTCCTBCHHOHAYYHBLIX ITPECIMETOB

13

Bnanenne OCHOBHBIMH METOIaMU HAay4YHOI'O TO3HAaHHA BCHICCTB U
XUMHUYECKHUX SBJICHUU (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/Ie)

14

CdopMUpOBaHHOCTh YMEHHI ONpENesTh BAJIEHTHOCTh U CTENEHb
OKHCIIEHUST XMMHMYECKUX JJIEMEHTOB B COCIMHEHMSIX PA3ITHMYHOIO
coCcTaBa, BHMJI XHUMHUYECKOM CBSI3M  (KOBAJIEHTHas, HWOHHAd,
METaJUIn4YecKas, BOJOPOHAS) B COEIMHEHUSX, TUI KPUCTAIUINYECKOMN
PEIIETKY KOHKPETHOTO BELIeCTBa (aTOMHAasi, MOJIEKYJIsIpHAas, UOHHAs,

MeTaJITHIeCKast )

15

CdopMupoBaHHOCTH YMEHUI ONpPEAEIATh XapaKTep CPebl B BOIHBIX

pacTBOpax HEOPTraHUYECKUX COCTUHEHUN




1.6

ChopMupoBaHHOCT ~YMEHHS  KJIACCH(PHUIMPOBATH XUMHYECKUE
PEaKIUU 10 PA3IMYHBIM MTPU3HAKAM (YHUCITY ¥ COCTaBY Pearupyromux
BEIIECTB, TEIIOBOMY J((]eKTy peakuuu, H3MEHCHHIO CTETICHEH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTMMOCTH  pPEaKluH,  yYacTHIO

KaTajan3aTopa)

1.7

ChopMUpOBAaHHOCTE YMEHHH COCTABJISITH YPaBHEHHSI pEaKIIUN
pa3IMYHBIX THUIIOB, IMOJIHBIE U COKpALIEHHBIE YpPAaBHEHUS DPEAKLUN
MOHHOTO OOMEHA, YYWTBIBasl YCIIOBHUS, MPH KOTOPBIX ATH pPEaKLUUU

UIYyT 1O KOHLA

18

CdopmupoBaHHOCTH yMEHUI IIPOBOJMTH peakuuu,
MOATBEPKAAOLINE Ka4eCTBCHHBIN cOCTaB pa3IuYHBIX
HEOPraHWYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

1.9

CdopMupoBaHHOCTH YMEHUN PACKPBIBATH CYIIHOCTH OKHUCIUTENBHO-
BOCCTAHOBUTEIIbHBIX peakuui MOCPECTBOM COCTaBIICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKInit

1.10

CdopmMupoBaHHOCTE YMEHHIl OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peakliy OT pa3lu4HbIX (PAKTOPOB

111

CpopMuUpOBaHHOCTh YMEHUNU OOBSCHATH XapakTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICHCTBHS

(mpunnun Jle laTtensbe)

OO0m1as 1 HeOpraHMUYeCKask XUMUS

2.1

ChopMHpPOBAaHHOCTh YMEHHUN PAaCKphIBaTh CMBICH [lepuogudeckoro
3aKOHa JI.. MenneneeBa u JIIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, 06I>SICHI/ITCJ'ILHYI-O U TPOTHOCTHYCCKYHO

byHKIIUN

2.2

ChopMupoBaHHOCT ~ YMEHMH  XapaKTE€pHU30BaThb  HJIEKTPOHHOE
CTPOEHHE aTOMOB XMMMUYECKHUX 3JeMEeHTOB 1—4  mepuojos
Ilepuonnueckoid  cuCTeMbl  XMUMHYEeCKuUX  anemeHToB .U
MenzeneeBa, UCHIONB3Ys OHATHS «S-, P-, 0-2JIEKTPOHHBIE OpOUTAINY,
«QHEPreTUYEeCKHe YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX COEAMHEHHH IO MEpHOJaM U
rpynmaMm [lepuoandeckoil cuCTeEMbl XMMHUYECKHX 3iemeHToB J[.M.

Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHHI XapaKTepru30BaTh (OMUCKHIBATh) 00LIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX  BEILIECTB  Pa3IMYHBIX

KJIACCOB, MIOJITBEPKAATH CYIIIECTBOBAHNE TCHETHUYECKOM CBSI3U MEKTY




HEOPraHMYECKMMH  BEIIECTBAMU  C  IIOMOIIBIO  YpPaBHEHUUH

COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN

2.4

ChopMupoBaHHOCT YMEHMH yCTaHaBIMBaThb IPUHAJIEKHOCTh
HEOPraHMYECKUX BELIECTB II0 UX COCTaBy K ONpEACIEHHOMY KIaccy
(rpynne) coequHEHUH (IIPOCThIE BEIIECTBA — METAJIIIbI U HEMETAJLIbI,

OKCHJbl, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUADBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHUN HCTIOIb30BATh XUMHUUECKYIO CHMBOJIUKY
IUIsL cocTaBieHHsT (GOpMyN BELIECTB M YpPAaBHEHUH XHUMHUYECKHUX
peakmuii, cucreMatuueckyro HomeHkiaatypy (IUPAC) u TpuBHanibHbIC
HA3BaHMUS OTHEIBHBIX HEOPTaHWYECKHUX BEIIEeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHMaK, ralméHas U3BECTh, HEraléHas H3BECTb,

MATHEBAs COJA, MTUPUT U JAPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBAThH) OOIIIHE
XMMHUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3IHYHBIX
KJIACCOB, MTOJITBEPKIaTh CYIIECTBOBAHNE TCHETHUECKOHN CBSI3U MEXKITY
HECOPTaHWYECKMMH  BEIIECTBAMH  C  TIOMOINBIO  ypaBHCHHU

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

ChopMupoBaHHOCT ~ YMEHMHM  IUIAHUPOBaTb U BBINOJIHATH
XMUMUYECKUH SKCHEpPUMEHT (pa3sio’KeHHe IepoKcHia BOJAOpoJa B
IPUCYTCTBUM KaTaJIN3aTopa, ONpPeIeIIEHUE CPEibl pACTBOPOB BELIECTB
C TMOMOHIIBIO YHHUBEPCAJIBHOI'0 HWHAUKATOpA, BJIUAHUC Pa3JIAYIHBIX
(akTOpOB Ha CKOPOCTb XMMHYECKOM peakluH, peakiuy HOHHOTO
oOMeHa, KaueCTBEHHbIE Peaklliu Ha cylb(daT-, KapOOHaT- U XJIOPUJ-
AHHUOHBI, HA KATHUOH aMMOHUS, PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aa4
o Temam «Metabl» U «HemeTanss») B COOTBETCTBUHU C IPaBUIIaMU
TEXHUKH Oe30macHOCTH TMpH oOpalleHMM C BellecTBaMH U
1a0opaTOpHbIM ~ 00OpYJIOBaHUEM;  MpPEJACTABIATh  Pe3yIbTaThl
XUMHYECKOTO 3KCIepuMeHTa B ¢GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil U (GOpMYyJIHUPOBATH BHIBOJIBI HA OCHOBE

9TUX PE3YJIbTATOB

2.8

C(bOpMI/IpOBaHHOCTB yMCHHf/'I CO6J'IIOII3TL IpaBHjia IIO0JIB30BAHUA
XUMHUYECKOH HOCYI[OI71 )41 J'Ia60paTOpHBIM O60py,Z[OBaHI/IeM, a TaK¥XcC
paBujia O6paH_ICHI/ISI C BCIICCTBAMH B COOTBECTCTBUHU C HHCTPYKIIUAMU

11O BBITTOJIHEHHUTIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMuUpPOBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MTPOMBIIIIIEHHOTO MOJTYYEHUSI CEPHOMN

KHCJIOTBI, aMMHaKa, a Takke chOpMUPOBAHHOCTh MpEACTaBIEHUN 00




OoOIMX HAyyHBIX MPHUHLIMNAX U JKOJOTHMYECKUX MpoliemMax

XUMHUYCCKOT'O IMPOU3BOACTBA

XUMHS U KU3HL. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XUMUYECKOU COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XMUMHHM B IO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOMW IS
peIICHUsT MPAKTUYECKUX 3a7a4 M OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM cperie

3.2

CdopmupoBaHHOCTH yMEHUI KPUTHUYECKHU AQHAJIU3UPOBATh
XUMHYECKYI0 MH(OPMAIHIO, TOIY4aeMyl0 M3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccOoBOM KOMMYHUKAIIMH, CETh VIHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTh yMEHHI cOOMIOaTh MpPaBUIA 3KOJOTHMUYECKH
11eJ1€c000pa3HOro MOBEACHUS B OBITY U TPYIAOBON JESTEIBHOCTH B
HEeNsIX COXPAaHEHHs CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOTHOM

cpeb

3.4

Oco3HaBaTh OIIACHOCTH BOSI[CﬁCTBPIH Ha JKUBBIC OpIraHU3MbI
OHpeI[eJ'IéHHLIX BCIICCTB, IIOHHMMAas CMBICII II0Ka3aTcCliAa HHK,
MMOSACHATDH Ha [IpUMCEpPax CIIOCOOBI YMCHBIICHUSA U TPCAOTBPAILLICHUA X

BpPE€AHOTO BOSI[CfICTBHH Ha OpraHu3M 4YCJIOBCKa

3.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIIOJIb30BaHUEM IOHSATHS «MaccoBasi J10Ji BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIHSIX, MacCChl
BelllecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO W3 YYACTBYIOUIUX B PEAKIIMU BEIECTB,
TerI0BOro 3¢ (eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, MMPCBPAICHUA U COXPAHCHUS DHCPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI opraHqucxoﬁ XHUMHNH

11

[Ipenmer oprannyeckoil XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
[IOJIyYEHU U HOBBIX BEILIECTB U MaTEPHAIIOB. T€OpUs CTPOCHHS OPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

12

CtpykrypHble (OpMYIBl OpraHMYECKHX BeIIecTB. I'oMoorusi, u3oMepusi.
XuMudeckas CBs3b B OpraHMYECKUX COCIMHEHUSX — OJJUHAPHBIE U KPaTHbIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHn4YCCKuX BCIICCTB

13

Homenknarypa  opraHuyeckux  COEIMHEHUW  (CHCTeMaThyeckas) |
TPUBHAJIIHBIE ~ HA3BaHUSl  BAXHEHIIMX  MPEACTAaBUTEIECH KJIACCOB

OpraHn4€CKuX BCUICCTB

VYri1eBonopoasl

2.1

AJKaHBI: COCTaB W CTPOCHHE, IOMOJOTHYECKMM pAx. MeraH u 3TaH —
MpOCTEHIINE ITPEICTAaBUTENN AIKaHOB: (PU3NMUYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeIlleHus] U TOPeHMs), HaXOXKJIEHHE B MPUPOJE, MOIydeHUue U

IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHUH psiA. DTUIIEH U MPONUIIEH —
IpOCTEHIINE NPEACTaBUTENH AJIKEHOB: (PU3NYECKHUE U XMMUYECKHE CBONCTBA
(peakuy THIPUPOBAHUS, TaJOTE€HUPOBAHUS, THIpATallUH, OKHCICHHUS U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHHUEC

2.3

Anxanuensl: OyranueH-1,3 m MetmnOyramuen-1,3: cTpoeHue, BaKHEHIIIHE
XUMHUYECKHEe  CBOMCTBAa  (peakiusi  IMOJTMMEpPHU3allnu). [Tonyuenue

CUHTETUYECKOTO Kay4dyKa U PE3UHBI

2.4

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOSHHUS, TOMOJIOTHYECKUH PsJl. AIICTHIICH
— MPOCTEHIINI MPeICTaBUTENh aIKMHOB: COCTaB, CTpOeHUE, PUBNUYECKUE U
XUMUYECKHE CBOMCTBAa (peakUWM THAPUPOBAHUS, TaJIOr€HUPOBAHMUS,

ruapaTaliuu, TOpeHus), MoTy4eHne U MPUMEHEHNE

2.5

Apensl. benzon: cocraB, cTpoeHHe, PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOITYYEHHE U MPUMEHEHHUE.
Tonyoun: cocras, cTpoeHue, HU3HMUECKUE U XUMUYECKIE CBOMCTBA (PEaKIUu

raJIOTEHUPOBAHUS U HUTPOBAHUS ), [IOJIyY€HUE U IPUMEHEHUE. TOKCUYHOCTh




ApCHOB. I'eneTnueckas cBsI3b MCXKAY yriieBoaopoaaMu, MpuHaJIC)KaIIUMA K

pa3IMYHBIM KJ1accam

2.6

[TpupoHbIE MCTOYHUKH YIIEBOIOPOIOB. [IpUpomHBIA Ta3 M TOIMYyTHBIC
Hedrsabie Ta3bl. Hedts m e€ mpoumcxoxaeHue. CrocoObl mepepaOboTKu
He(TU: TEePETrOHKAa, KPEKUHT (TEPMHUYCCKUN, KATATUTHUYECKUMN), THPOJIU3.
[TpoaykTsl IepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIILIICHHOCTH U B

ObITy. KaMeHHBIN yromib U MpOayKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiue opraHn4ecKue coeIMHEHNs

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 93TaHOI: CTPOCHUE,
¢bu3nyecKue U XUMHUYECKHE CBOWMCTBA (peaKkIMU C aKTUBHBIMHU MeETallJIaMH,
raJIOr€HOBOJIOPOJIaMH, TOPEHHE), IPUMEHEHHE. BOAOpOAHbIE CBSI3U MEXKIY
MoOJIEKYJlaMM cHupToB. JlelicTBMe MeTaHoJla M JTaHOJAa Ha OPraHU3M
YyenoBeKka. MHOroaTOMHbBIE CIIUPTHL. DTUJICHIINKOIb U TIHIEPUH: CTPOCHHUE,
¢bu3znyuecKkue W XMMHYECKHE CBOWCTBA (B3aMMOJEWCTBHUE CO IIETOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsI peakiliusi Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBre

Ha OpraHus3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rIMOCprUHA U STHJICHTJTIMKOJIA

3.2

@DeHOI: CTpOCHHME MOJEKYIbI, (U3UYECKHEe W XHMHUYSCKHE CBOWCTBA.

Toxcuunocth penona. [lpumenenue Gpenomna

3.3

AJ'ILI[CFI/II[BI 1N KCTOHBI. CDOpMaJIBI[el"I/II[, alcTajlbACTHU A CTpOCHHC,
(I)I/BI/I‘IGCKI/IC u XHUMHUYCCKUC CBOICTBA (peaKI_II/II/I OKHCJICHHUA n

BOCCTaHOBJICHHA, KAUCCTBCHHBIC peaKuI/m), IMOJIYYCHHE U ITPUMCHCHUEC

3.4

OnHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTH.. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpOEHHE, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA
(cBolicTBa, 00mIMeE /Ui KJlacca KUCIIOT, peakius dTepuduKanmn), NoaydeHue
u npuMeHeHue. CTeapuHOBas U OJEMHOBAs KUCJIOTHI KaK IMPEICTaBUTENN
BBICIHINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT,

HUX MOIOIIEE NEUCTBUE

3.5

Cnoxuble 3Qupbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCIOT. [miaponus
cnokHbIX 3¢gupoB. Kupel. T'maponus xupoB. IIpumeHeHue KHUPOB.

buonornueckas POJIb KUPOB

3.6

VYrneBonmpl: cocTtaB, Kiaccuukamus — yriieBojoB  (MOHO-, JH- W
nojucaxapuzpl). [roko3a — MpOCTEHIIMI MOHOCaxapua: OCOOEHHOCTH
CTpOCHHS  MOJEKYyNbl,  (U3WYECKUEe W  XHUMHYECKHE  CBOICTBa
(B3ammopericteue ¢ rtuapokcunom wMeau(Il), oxucieHme aMMHUaYHBIM
pactBopoM okcunma cepeodpa(l), BoccraHoBieHHE, OpOKEHHE TIIIOKO3BI),
HaXO0XJCHUE B MPHUPOJE, IpUMEHEHHe, Ouonornyeckas poiab. DOTOCHHTES.

OpykTo3a KaKk M30Mep II0Ko3bl. Kpaxman u memono3a Kak NpUpOAHbIE




IIOJIMMCEPBEI. CTpOGHI/Ie Kpaxmalia 1 HEJIK0JI035bI. duszndyeckre ¥ XUMHUICCKIE

CBOMCTBa Kpaxmaiia (TuApoJin3, KaYeCTBEHHAs PEaKIHs C HOA0M)

A3oTcozeprKalue OpraHn4ecKie COeUHEHUS

4.1

AMUHOKHUCIIOTHI KaK aM(OTepHble OpraHnyeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOMCTBA AaMHHOKHCIOT (HAa TMpUMEpe TJIUIMHA).

buonornyeckoe 3HaueHE aMUHOKHCIIOT. HGHTI/I,I[H

4.2

benku kak npupoaHble BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuunas,
BTOpUYHAS U TPETHUHAs CTPYKTypa OeKOB. XUMUYECKHE CBOWCTBA OEJIKOB:

TUAPOJIN3, JCHATYpalrA, KAYCCTBCHHBIC PCAKIINU Ha Oenku

BLICOKOMOJ'IGKy.]'IHpHHe COCAMHCHUA

5.1

OcHOBHbIE MOHATUS XUMUU BBICOKOMOJICKYISIPHBIX COSAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJHUMEpHU3AIUH, CPEIHsSA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJbI CUHTE3a BBHICOKOMOJIEKYJISIPHBIX

COGI[I/IHGHI/Iﬁ — NOJIUMCpU3alus U IMOJIMKOHACHCALIU

5.2

9KCHepI/IMeHTaJ'IbHBIe METOAbl HM3YUCHHUA BCIICCTB U HUX npeBpameHHﬁ:
O3HaKOMJICHUEC C 06pa3uaMH IIPpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOTI'O KaydyKa U PE3UHBI

11 KIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

11

XuMmudeckuil siemMeHT. AToM. Snpo aToma, M30TONBL. DJIEKTPOHHAs

00oJi0uKa. JHEPreTUYeCKUe YpOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNy, S-, P-
, d-31eMenThl. OCOOCHHOCTH pacipeeCHUs HIEKTPOHOB MO OPOUTAIISIM B
aToMax  DJJIEMEHTOB  IEPBBIX  YETBIPEX  NEPUOJOB.  DJIEKTPOHHAs

KOH(UTrypamus aTOMOB

1.2

Ilepnoanueckuii 3akoH u [leproguueckasi cucreMa XMMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. Cpa3p mnepuoguueckoro 3akoHa u Ilepuoguueckoit
cuctemMbl xuMuueckux »syemeHToB .M. MenzaeneeBa ¢ COBpeMEHHOU
TEOpUE CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTM H3MEHEHUS CBOMCTB
XUMHAYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB

o rpymuiamM u nepuojam. 3HaucHUE NEpUOANYCCKOro 3aKOHa B pa3BUTHUU

HayKH

13

Ctpoenne BemiecTBa. XHMHUYECKash CBSA3b. BHABI XUMHYECKOW CBS3H

(xOoBaJIGHTHAsl HETIOJISIpHAs U NOJSIPHAs, MOHHAsA, MeTajndeckas). MoHsbl:




KaTHOHBI M aHMOHBI. MeXaHU3MBbI O6paSOBaHI/I$I KOBQJICHTHOM XMMHYECKOI

cBs13u (OOMEHHBIH U IOHOPHO-aKLIENTOPHBIH). Bogopoanas cBsi3b

14

BanentHoCTh. D1€KTpOOTpUIIATENBHOCTD. CTETIEHh OKUCTICHUS

15

BemectBa MONEKYNApPHOTO W HEMOJEKYISPHOTO CTPOCHHUS. 3aKoH
MIOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEHIETOK.
3aBUCHMOCTh CBOICTBA BEWIECTB OT THIA KPUCTAJUIMYECKON PEIIETKH.
ITonsatue o AUCTICPCHBIX CHUCTCMaAX. HUctuannie n KOJUIOUAHBIC PACTBOPHI.

MaccoBas J0J11 BEMIECTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHMYEeCKUX COCIIMHEHUH. Homenknatypa

HCOPraHN4YCCKUX BCHICCTB

1.7

Xumudeckas peaknusa.  Kiaccudukanuss XUMHUYECKHX — pEakIWid B
HEOPraHUYECKOW M OpPraHUYECKONM XUMHUHU. 3aKOH COXPAHEHHS MAacChl
BEILIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS SHEPTHH MPU XUMHUYECKUX

peakusax

18

CKopocTh peaknuu, e€ 3aBUCHMOCTb OT PAa3JIUNYHBIX (PaKTOPOB

1.9

O6paTI/IMI>Ie pC€aKIuu. XHUMHYECKOE PaBHOBCCHC. (DaKTOPBI, BIIMAOIINEC Ha

cocTossHME XxumMuyeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

9HeKT’p0J’II/ITI/ILICCKaH JUcconuanus. CuIbHBIE U C1a0bIe SJICKTPOJINUTHI. Cpez[a
BOAHBIX paCTBOPOB BCUICCTB: KHCJasd, HeﬁTpaHI)HaSI, mea04YHast. PeaKHI/II/I

HOHHOTO OOMeEHa

111

OKHUCIUTEIbHO-BOCCTAHOBHUTCIHHBIC pcakuuun

Heoprannueckas xumust

2.1

Hemeramnsl. Ilomoxenune HemeramnoB B llepuogmueckoir  cucreme
xumuueckux sneMeHToB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. @U3MUECKHE CBOMCTBA HEMETAIUIOB. AJUTOTPOIUS HEMETAIUIOB (Ha

puMepe KUcaopoaa, cepsl, hochopa u yriaeposa)

2.2

XWMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yriepoma u KpeMHHs) W UX COSAWHEHHWH (OKCHIOB,
KHUCJIOPOJICOAEPKAITUX KHUCIOT, BOAOPOAHBIX coeauHeHui). [Ipumenenue

BaXKHEHINNX HEMETAJUIOB U UX COETUHEHNI

2.3

Meramnsl. [lonoxenune merainos B Ileproanyeckoi cucteMe XMMUYECKUX
anemeHTtoB JI.MI. MenzaeneeBa. OcoOEHHOCTH CTPOCHHS DIEKTPOHHBIX
o0oJioyek aToMoB MeTayuioB. OOmye ¢u3MUecKue CBOWCTBA METAJIOB.

CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKHUM psii HANPSHKEHUI METAJJIOB




2.4

XHWMHYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHM, Kadui, KalbIUH,
MarHui, allOMAHUN, IIMHK, XPOM, XKEJe30, MEJIb) U UX coeauHeHuid. O0rue

CIIOCOOBI IMOJIYYCHHA MCTAJLJIOB. HpI/IMCHeHI/IC METAIJIOB B 6I)ITy 1 TCXHUKE

2.5

I'eneTuueckass CBS3b HCOPraHM4YCCKUX BCHICCTB, MPUHAMICIKAIIUX K

Pa3JIMIHBIM KJIaCCaM

XUMUS U )KU3Hb

3.1

Poap xumum B o0ecrieueHuN SKOJIOTHIECKOM, SHEPTETHIECKON M MHIIEBOM
0€30IaCHOCTH, pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METO/Aax

IIO3HaHHA BCIICCTB U XUMHWYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBnenns 00 OOMMUX HAYYHBIX NPUHIMIAX TPOMBIIUICHHOTO
IIOJIyYEHUS BAKHEUIIINX BEHIECTB. YEIOBEK B MUPE BELIECTB U MaTEPUAIIOB:
BAXHEHIINE CTPOMUTENBHBIE MaTepUajbl, KOHCTPYKLMOHHBIE MaTEpHAJIbI,
KpPAacKH, CTEKJIO, KepaMUKa, MaTepuasbl Ui dJIEKTPOHUKH, HAHOMATEpHAJIbI,

OpraHn4YCCKHUC U MUHCPAJIbHBIC y,I[O6peHI/IH

3.3

XuMusa u 3J0POBLEEC YCJIOBCKA: IpaBWJia HMCIOJbB30BaHUA JICKAPCTBCHHBIX
MperapaToB, MpaBuia OE30MACHOTO HCITOJIb30BAHUS TPENapaToB OBITOBOM

XUMHHU B HOBC@HHCBHOﬁ KHU3HHU
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