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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanum», TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanuu,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoin @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MporpaMMbl MO XMMHUHU, K OINPEACIICHUIO
oOwielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHUS W TpeOOBaHMUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TpUpOJHON cpene. Peanmsyercs xumuueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YpOBHE cpeHero o01iero 00pa3zoBaHus CPpeACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yuéToM crneuuUuKy HayKd XUMHH, €€ 3HayeHHs B TO3HAHMM NPUPOABI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4€TOM OOLIUX LieJed U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poiib B
COBPEMEHHOW IUBWIN3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJCTaBICHUsI 00 OKpY)XKarolleM MHUpe Kak O €IHHCTBE
IpUPOJIBI U YelloBeKa, KOoTopoe (HOpMUPYETCS B XUMHHM Ha OCHOBE NMOHMMAaHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTHUECKON O€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass M HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMera o0eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEro MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJXOJa K U3Y4YeHHI0 Yy4eOHOro Marepuasa u o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpEeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKXKEe Ha YPOBHE CTEPEOXHUMHUYECKMX M DIEKTPOHHBIX
Npe/ICTaBlIeHUH 0 CTpoeHUH BetecTB. CBeieHus 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHUH  MOJy4arT  pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIET0 0Opa3oBaHMs MEpPBOHAYATHLHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEaAKLIHH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero o0Opa3oBaHuUs
TEOPETUUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl MPEJOCTaBISETCSI BO3MOXXHOCTh OCO3HAaTh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX IMO3UIINH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYHUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XUMUMU C JPYTUMU HayKaMu,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHON U NMPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX TMPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U IPUMEHSTH €€ 7S IOTIOTHEHU S 3HAHUH,
pEeLIEHNs HHTEIJIEKTYaJbHBIX U OKCIIEPUMEHTAIBHBIX NCCIIE0BATENbCKUX 3aa4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mpeaMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIoOHUMaHus (QuiaocoPpckux wuaed, TaKUMX KakK: MaTepHAIbHOE €IMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHEM, TI03HABAEMOCTb IPUPOIHBIX SBIEHUH ITyTEM IKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYUM MEXKIy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnumane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIM3ALUU
OoOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (GopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJIsI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peIIeHUus TMpolOsieM, TIOWCKa, aHaimu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX Il TMPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEIHET0 OOIIEero o0pa3oBaHUs, IPU ONPECIICHUU
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIeH HU3YYCHHUS MpeIMETa HamnpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIENISAMH HM3Y4YEeHHs IMpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUST YMEHUIN
OPUEHTHPOBATLCS B MHPE BEHIECTB M XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkaTenibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBaHus. CeroaHs B
NPEroaBaHuy XUMUU B OOJIbIIEH CTeNeHNn OTAAETCS MPEANOYTEHNE TPAKTHIECKOM
KOMIIOHEHTE  COJEp)KaHusl OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIEIT0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOIO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM MKU3HU JIJIST PEIICHUS
MPAKTUYECKUX 3a]a4.

B cBsI31 ¢ 3THM 11pu U3yueHuu npeamMera « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMuUpOBaHWE  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIFOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE MJi1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a U 00paboTku WH(pOpMAaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA NEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKE JJISl OLIEHKH C MO3HUIMI 3KOJIOrM4eCcCKOn
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW pPOJU B PEIICHUH TJI00ATBHBIX MPOoOIeM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW JJIA TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yuebGHoMm mmaHe cpemHero oOmiero oOpa3oBaHUS MpPEIMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEEHHBIX ISl U3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kmacce — 34 gaca (1 yac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BelecTB. [omosorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaYKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJTYYEHUE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psAll. ALETUIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTAIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu raJoreHUpoOBaHHUsS W HUTPOBAHUS), MOIYYEHHE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALJIEKAIIUMU K Pa3IudHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITY. KameHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U Pe3uHbl, Koyuiekuun « Hed Ty
U «YTO0Jb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenpHble OMHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTpPOEHHUE,
bu3mdeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeIeNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c10HbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccudukauus — yrieBoaoB  (MOHO-, AU- U
nojucaxapupl). ['Ir0k03a — IpOCTEUIINK MOHOCaXapHad: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TUAPOKCUIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KEeHHE TIII0KO03bl), HAX0XKICHHE B IPUPOJIE, IPUMEHEHUE, OMOIOrnYecKas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3pl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsI pEaKIUs C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
npoBeJieHne, HaOJI0JIEHHEe W OINUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomecTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Borluncinenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI KaK aM(OTEpHbIE OpraHudeckue coenuHenns. dusndeckue u
XUMHYECKHUE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuluMHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATypallns, KaUeCTBEHHBIC PEaKIMK Ha OeNKu.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIOICHNE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpALHs OEJIKOB MPH
HArpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOIeKYJISIpHbIEC COeIMHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALHSL.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU M3yYEHUN OPraHMYECKON XMMHUU B
10 kacce OCYIIECTBISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccH(UKalus, MEPUOJUUYHOCTh, HAOII0IEHHE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI NX U3MEPECHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: TMHUIIEBBIE MPOIYKTH, OCHOBBI PAIlMOHATBHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, W30TONBL. OJNEKTPOHHAs
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M llepuogumueckodl CHUCTEMBI
xuMuuecknx nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIpHOTO M HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBA BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmartypa
HEOPraHUYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudukanuss — XMMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHbIE U clia0blie neKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAasd, HEUTpaIbHas, IEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanus Taonui «llepuoandeckas cucremMa XuMU4YecKux snemeHtoB J[. .
MenneneeBay, U3ydeHUE MOJENeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, OMpPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHANKATOPA, PEaKIIM HOHHOT'0 OOMEHA), IPOBEICHUE
IpaKkTUUeCKON paboThl «BiausHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxkuumn».

PacuéTHble 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MTOHITHUS «MAaCcCOBas J0JIs
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHSI) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. Ilonoxenne meramnoB B llepuoanueckoi cucteMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KU, KaJIbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 0O0pa3llOB HEMETAJUIOB, pEIIeHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnle 3agaun.

Pacuétel maccel BemiecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KU3Hb

Ponp xuMum B 0OecrieueHUM 3KOJOTHUYECKOM, DHEPTreTUYECKON M THUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpE BEHIECTB W MaTE€pUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs BJCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKHE W MUHEPAJIbHbIC
yIOOpeHUSI.

XuMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30MacHOT0 MUCIIOJIb30BaHUS TIPEenapaToB OBITOBON XUMUU B
[IOBCEIHEBHOM KU3HMU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuU B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTE3a, 3aKOH,
TEOpHS, aHajiu3, CHUHTE3, KiIacCHPUKaIMs, MEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SBJIICHHUE.

du3nKa: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH IEJIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TMpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YE€OHOM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIUYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUs» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXCs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUUECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 NMO3HABATEILHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TIpaBUJI OE30MAacHOTO OOpaIleHHs C BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJIOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOr0 BOCIIMTAHUA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKCHUN XUMHUU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpell OKpYyKaromen
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJIC/ICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEOTBpAIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW WU COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSTH HJIEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LUMBWIN3ALNN: B €€ T'YMaHUCTUYECKOM HAITPABJIEHHOCTH U BaXKHOM POJIA B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON H
AKOJIOTUYECKO 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBUMN
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAJU3a U OOBSICHEHUSI SIBIICHUI OKPY>KaloOIIero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
pelieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESTENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJa B pa3iuuHbIX cdepax npodeccuoHalIbHON
NEATEITbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpeIMeTHbIE Pe3ybTaThl OCBOCHUS y4eOHOTo mpeaMera «XHMHS» Ha
yYpPOBHE CPEJIHEr0 00Iero 00pa3oBaHus BKIHOYAIOT:

3HAYHMBIE IS dbopMHupOBaHUS MHUPOBO33PCHUS 00yJaroIIMXC st
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CICHU(PUKY METOJOB ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, DHEPTHUsI, SBJICHHE,
pollecc, CUCTeMa, HaydyHbId (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4ueOHBbIC JeHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMH O0yJaIOIINXCS;

CIIOCOOHOCTH 00ydJaromuxcs HCIIOJIb30BAaTh OCBOCHHBIC
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIC PE3yibTaThl OTpPakKalOT OBJAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenune YHHBEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJIbLHBIMH
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTPHUBATh;

OTpENeNATh I JACATEILHOCTH, 3ajlaBas mapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThl ICATEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

HCIIOJIb30BaTh TPH OCBOCHUHM 3HAHMH NMPHEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEpPHBbIC NMPHU3HAKU TOHIATHH M YCTAHABJIMBATh WX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHITHS JJisl O0OBSICHEHHS OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKIeHUs (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a3oBbIe HccCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJOB HAY4YHOI'O MO3HAHUS BEIIECTB MU XMUMHUYECKUX
pEeaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSTENIbHO TIPOTHO3MPOBATh €ro pe3ylbTaT, (HOpMYIUpOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHbIX METOJ0B
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUsl, CIPABOYHBIE MMOCOOUS,
pecypcel MlHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEJICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUU, HEOOXOAUMON JJisI BBINOJTHEHHMS Y4YEOHBIX 3ajau
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, T1arpaMmbl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE C XUMUYECKOU
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M  MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMEeH pe3yJbTaTOB IMO3HABATEIbHON JCATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenessss e€ Lend W 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IpeJylaraéMblii  alllTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b (PeKTUBHBIN CcrMoco0 WX pemeHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH I€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJI XMMHU B TTIO3HAHUU SIBJICHUN TTPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KyJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOJHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpallEHHAs), MOJIb, MOJSpHAas
Macca, MOJISIpHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, pPaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKaIlllUe COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJMHEHMS); TCOPUM U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PaKTONOrHMYecKue CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
PAKTUYECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATh XapaKTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHSA NPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPaBHEHUN XHUMHYECKUX peaKilui,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEUIECTB IO MUX COCTaByY U CTPOEHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUs OTHEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOMUIEH, aleTUJICH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHOoNI, (opMalbIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuiOyTaaueH-1,3, 6eH3051, METaHOJ, 3TAHOJI, TUJICHTJIMKOb, TJULEPUH, (PeHOII,
aneTagbJeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEaKIUi C UCIOJIb30BaHHEM
CTPYKTYPHBIX (pOpMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, YroJib), CIOCOOBI UX MEPEePadOTKU U MPAKTHUECKOE
IPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOMHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
MEeTOJaX HayYHOTO MO3HAHUS, UCIIOJIL3YEMbIX B XUMHUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBIICHUHN (HAOJI0/ICHNE, U3MEPEHUE, DKCIICPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIIO/IaTh MpaBuiIa MOJIb30BAHUS XUMUYECKOM
nocyaoi U JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIleHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, TTOTYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIUU OEJIKOB) B COOTBETCTBHU
C TMpaBWJIaMH TEXHUKH OE30MAaCHOCTH TpU OOpaIlleHWH C BEIIECTBAMH U
7a00paTOpHBIM ~ O00OPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN WU
(dbopMynHpOBaTH BEIBOIBI HA OCHOBE STUX PE3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJNy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmaru, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  MpaBWjia  JKOJOTUYECKH
1enecoo0pa3HoOro MOBEJAEHUS B ObITY W TPYJAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOErO 3J0POBbSl U OKpYXKaroUed MNPUPOJHOU Cpelibl, OCO3HABATh



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPAILLECHUS KX BPEIHOTO BO3JCUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns s 3anvcu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOJAMMOM JJIsI PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CHUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue MOHATUS (XUMHUYECKUN SJIEMEHT, aToM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUIMYECKas pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
IJIEKTPOJUTHYECKAsT JUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoaudeckuii 3akoH Jl. M. Menneneesa,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHM, (PAKTOJOTHUYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOIIWE MOHATHS MPHU
ONMHCAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBlicHUs (PopMynl BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAsS, METAJNTMYECKasi, BOJOPO/IHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHAs,
HMOHHAs, METAJTTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHHUM PACKpPBIBATh CMBICI MEPUOAUYECKOTr0 3aKkoHa Jl.
N. MeHnaeneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoONb3ysd MHOHATUSA «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCAUHEHUH IO MEPUOJAM U
rpynmnam [lepuoguueckont cucteMbl XUMUYECKHUX 3iieMeHTOB [. 1. Menneneena;

cOpMHPOBAHHOCT, YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXIAY HEOPraHUYECKUMU
BEILIECTBAMU C ITIOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
TUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS peaKUii HOHHOTO OOMEHA, yUYUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TH PEAKUMH UAYT 10 KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  paCKphIBAaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS JIEKTPOHHOIO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHWMHUYECKHUE IPOIIECCHI,
JeXale B OCHOBE IPOMBIIUICHHOTO IOJYYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIUYMCIEHUSI C HUCIOIb30BaHUEM
MOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHYECKUX PpEaKIMsIX, MacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIUAMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
ONPENEIECHUE Cpelabl pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHUBEPCAJIBHOIO
WHANKATOPA, BIMSAHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PELICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
teMaM «Metamiel» U «Hemeramibl») B COOTBETCTBUU C NPaBUIAMHU TEXHHKHU
0e30macHOCTH TP OOpAIIEHUH C BEIIeCTBAaMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMUUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  MpaBWia  JKOJOTUYECKH
[1eJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEW MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MIPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKa,

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIS  CIIEMBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anmucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yriieBoIOpObI: AJIKEHBI, 6 1
AJKaJUEHBbI, ATTIKUHBI
2.3 ApoMaTHYECKUE YIIIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®eHon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrneBobl 3 2




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIJMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertanibt 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoapirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKON XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHnueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneruiieH — npocTteimmit
MPEeACTaBUTEb ATKUHOB

1 Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHnbl: 6eH3011 U TonyoJ. ToKkCcHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble ICTOYHUKHU YTIIEBOAOPOIOB!

15 MIPUPOIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIUKOIIb
U TIIMIEPUH
@DeHOoI: CTPOCHUE MOJICKYJIBI,

19 (uznuecKkrue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHUE

20 Anbrerunsl: GopMaibaerua u

alcTaabACTUa. AI_ICTOH




21

OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsl U YKCYCHAs

22

[IpakTtuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpCACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOIU3 CIIOKHBIX

3¢upoB

26

JKupsr: runposns, NpuMeHeHue,
OuroJIoTHYECKasi pOJIb )KUPOB

27

VYrieBoapl: cocTaB, KjIacCU(pUKAITHSI.
Baxwueiinne npeacTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JIO3a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

29

KoutponsHas pabota no paszaeny
«Kucnopoacoaepkariye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHasi paboTa

30

OOmas xapakTeprcTHKa
a30TCOJIEPIKAIINX OPTaHHUYECKUX
coequHeHuit / Beepoccuiickas
npoBepoyHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH




AMHHOKHCIIOTHI KaKk aM(pOTEpHBIE
OPraHUYECKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3Hauenue. Ilenrumsl.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS

33 OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUI

OcHOBHEIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHYECKHUX 3yieMeHToB /I, .
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COETUHEHUN
10 TPyMIaM U eproiaM. 3Ha4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudecknx daementoB .. MengeneeBa
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukanus XuMHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
[Tonsatue o Bogopoanom nokasarene (pH)
pactBopa. Peakiiuu noHHOTO OOMEHa.
['unponus opraHnyecKkux u
HEOPraHMYECKUX BEILEeCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metamisl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHUs aToMOB. O01ne
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKre CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IIpUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
HUX COEINHEHUIN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u
UX COEINHEHUMN

24

XUMHYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeAUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
TeMme «HemeTramnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsl"»

28

KonTtponsHnas pabota no temam
«Metamael» 1 «HeMeTainsy

29

HeopraHquCKHe U OPraHn4cCKuec
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKreC OCHOBAHHA

30

AmpoTepHble HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SJHEPreTUUYeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOTYYeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCIICCTB U MAaTCPUAJIOB

34

Xumus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHPOBAHHOCTH MPEACTABICHUI O XUMHUUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHU B TO3HAHUH
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremModl XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIre MOHSITHS (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YrIepOIHBINH CKEJET,
(GyHKIIMOHANMBHAS ~ TpyINa, paaudKal, HW30Mepus, H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- H
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTHYECKd aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XMUMHUYECKOTO CTpOeHUsi opranuyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJYYEHUH U O€30MacCHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh yMEHUW BBISABIATH XapaKTEepHbIE MPU3HAKU
NOHSTHM,  yCTaHAaBIMBAaTh HX  B3aMMOCBS3b,  HUCIOJH30BATh
COOTBETCTBYIOIIME TMOHATUS MPH OMHCAHUU COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHUYCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHHUH UCIOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyn OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJIENIM  MOJIEKYJ
OpraHMYECKUX BELIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPOCTPAaHCTBCHHOT'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COCIMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI HPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHndeckux semiects A.M. ByrnepoBa st 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ¢ a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAMHCHUS

2.1

ChopMHpOBaHHOCT, YMEHUN NPUBOJIWUTH TPUBHAIBHBIC Ha3BaHUS
OT/JEIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErHI, aleTaabIeTu/I,
MYpaBbHUHAS KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KHCIJIOTA, TIIOK03a, (PPyKTO3a, Kpaxmall, IeJUIH0J03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKkue W XMMHYSCKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
NpOIKIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzoul,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (EHOJI, alleTalbICTH]I,
MypaBbHHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIj03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHUA WIUIIOCTPUPOBATE F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIIMYHBIMU npeacCTaBUTCIIMHA Ppa3iIN4YHbIX KJIaCCOB
OPraHu4YCCKux BCIICCTB YpaBHCHUAMHA COOTBCTCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

24

ChopMUPOBaHHOCTb ~ YMEHMS  XapakTepu3OBaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPaKTUYECKOe MPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAyYHOTO TMO3HAHWS, MCIOJIb3YEMbIX B XHUMHH
MPU W3YYCHUW BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUe,  JIKCICPUMEHT,  MOJCIMPOBAHUE),  KCIIOIH30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA ITOJH30BAHUS
XUMHUYECKON MOCyIoN M J1abopaTOpHBIM O00OPYIOBaHHMEM, a TaKkKe
TpaBuiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpaIICHUs OPraHMYEeCKUX BEIECTB
MpU HArpeBaHWM, TOJIYYCHHE OSTHJIICHA U HW3yYEHHUE €r0 CBOICTB,
KAueCTBCHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JICHATypaIus
OCJIKOB TIPU HArPEBaHUH, [IBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU 0OpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpPHBIM OO0OPYIOBAaHWEM; TIPEACTABIATh PE3YIbTATHI
XUMUYECKOTO DKCIIEpUMEHTa B  (GOopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

34

ChopmupoBaHHOCTH ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHHUS  TIO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJINYECTBA MCXOJAHOTO
BEleCTBA WJIM NPOAYKTa pEaklUUU MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKH  aHAJIM3UPOBAThH
XUMHYECKYI0 MH(POPMAIUIO, MOIYy4aeMyl0 H3 Pa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil uHpOpMaIuu, cetb IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOJATh MpaBUIIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOETro 3JI0POBBbS U OKPYXKaIOIIEH MPHUPOIHOM
Cpenbl, OCO3HaBaTh OMACHOCTb BO3JEUCTBUSl Ha JKUBBIE OPraHU3MBbI
ONpeeNEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpPAIlMK), TOSCHATH Ha
npUMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUS X BPETHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTEMOM XMMHMYECKUMX 3HAHUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHS  (XMMHYCCKUNA  JJIEMEHT, aToM,
JIEKTPOHHAST 000JI0YKa aroMma, s-, p-, d-DJIEKTPOHHBIC OpOUTATIU
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHWCJIEHUWS, XMMHUYECKasi CBs3b, MOJb, MOJISIDHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peakui (OKHCIUTETBHO-BOCCTAHOBUTEIILHEIE, 9K30- i
SHJIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHa), PaCTBOP, SJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs UCCOLUAINSA, OKUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpHUS AIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTOIOTHMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH H
0€30MacHOM HCITOJIb30BAHUN BOKHEHIITNX HEOPTraHUYECKUX BEIESCTB B

OBITY U IPAKTHUECKON JESITENbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATh XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHATHH, NMPUMEHSITH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHU; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHATHIMHU u MpeJICTaBICHUAMHU IPYTUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHs BCHICCTB U
XHUMHYECKHUX SBJICHHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacisiTb BAJICHTHOCTb UM CTCIICHDL
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOM CBA3HU (KOB&J’ICHTH&SI, MOHHAasd,
MCTAIINYCCKasd, BO,[[OpOI[HaSI) B COCINHCHUAX, THII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

L.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIATD XapaKTCP CPEAbI B BOJHBIX

pacTBOpPaAX HCOPraHNMICCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  YMEHHSI  KIACCH(PHUIIMPOBATH  XUMHUYECCKHE
pEeaKIUy N0 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyrOIINX
BEIIECTB, TEIUIOBOMY d(h(EeKTy peakuuu, H3MEHCHHIO CTETICHEH
OKUCJICHHS ~ DJIEMGHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISATh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIIOB, IOJHBIE U COKpAUIEHHbIC YPAaBHEHUS PEAKLIMI
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPHIX 3THU PEaKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUN IIPOBOJIUTH peakuuy,
MOATBEP:KIAOLINE KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOpPraHMYECKUX BEILIECTB, PAaClO3HABAaTh OMNBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHPOBAaHHOCTH YMEHHI PACKPBIBATH CYITHOCTH OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaknui

1.10

ChopMHpOBAaHHOCT YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XMMHYECKON peaKklMH OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUH OOBSICHATH XapakTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4YCCKasa XUMUA

2.1

CdopMHpOBAaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIbHYI0O M  MPOTHOCTHYECKYIO

dbyHKIMH

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKT€pH30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX JJIeMeHTOB 1-4  mepuonioB
Ilepuoanueckoit CHCTEMBbI XUMHYECKHUX  DJIEMEHTOB JI..
MenpeneeBa, UCIIOJIB3YS MOHATHS «S-, p-, d-3TEKTPOHHBIE OPOUTAINY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB U UX COCIAMHEHUM MO MEPUOJAM U
rpynnam [lepuoguyeckoid cucreMsl XUMHUYECKHX 3ieMeHToB JI.H.

Menneneesa

2.3

ChopmupoBaHHOCTH YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOWCTBA HEOPraHWYECKHMX BEIIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPIKAATh CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNn4CCKUMHU BCIICCTBaAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN
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ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh INPUHAUICHKHOCTD
HEOPraHMYECKUX BEIIECTB II0 UX COCTaBYy K ONIPEAEIEHHOMY KJIACCy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEHIECTB M YPaBHEHUH XHMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMUS OTJAEIbHBIX HEOPraHUYECKUX BelleCcTB (YrapHblii ras,
YIJIEKUCHBINA Ta3, aMMHUakK, raméHasi W3BECTb, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepHU30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAaHHE F€HETHUECKOM CBSI3U MEXKTY
HEOPraHMYEeCKUMM  BEIIeCTBAMM  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIIEpPUMEHT (pa3sio’KeHHEe TIEepOKCHIa BOJOpOJa B
MPUCYTCTBUH KaTaau3aTopa, ONpeesIeHue CPEeIbl pACTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTh XWMHUYECKOM pEaKlHUU, Peakiuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAJIBHBIX 3a/1a4
no Temam «MeTaiibl» U «HemeTasuibl») B COOTBETCTBUU C PaBUJIAMU
TEXHUKH O€30MacHOCTH NpU OOpallleHUd C BELIECTBAMH U
7a00paTOpHBIM  00OpPYIAOBaHHMEM;  MPEICTABIATH  PE3YAbTATHI
XMMHYECKOTO JKCIIepuMEeHTa B  (opMe 3aluCu  YpaBHEHHIA
COOTBETCTBYIOIIUX peakiuil U (HopMyIHpoBaTh BBIBOJBI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XMUMHYECKON TMOCYIOW M J1abOpaTOPHBIM O0OPYIOBaHHEM, a TaKXKe
IpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIMEC B OCHOBC NPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKKc C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHHLOMNAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOT'O IIPOU3BOJICTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHusT MPaKTUYECKUX 3a7a4 M SKOJOTHUECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHUYECKYI0 MH(POpPMalMIO, MOIYyYaeMyl W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBaHHOCT, YMEHHH COOJIOAATHh MpaBUiia JKOJOTHYCCKU
1enecoo0pa3Horo MOBEIEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXAIOLIEH INPUPOIHON

cpeb
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Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENeNEHHBIX BELIECTB, NOHWUMAs cMbIca mnokazarens [IJIK,
TOSICHSITh Ha MMPUMEpax CrocoObl YMEHBIIICHUS U ITPEIOTBPAILIICHUS UX

BpCIAHOI'O BOSHeﬁCTBHH Ha Opranu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIOJIb30BAHUEM TOHATHS «MaccoBas JOJs BEIIECTBA B PAacTBOpPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCCh
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IPCBpAICHUA U COXPAHCHUA OHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHMYeckOd XUMHUH: €€ BOSHUKHOBEHHWE, Pa3BUTHUE W 3HAYCHHUE B
MOJIYYCHUU HOBBIX BEIECTB M MaTepuajoB. Teopus CTPOCHUS OPraHHMYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OPraHUYECKUX BEIIECTB. [OMOJOTHS, H30MEpHUs.
XHUMHUYECKasi CBSI3b B OPraHWYECKUX COCAVMHEHUSAX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o knaccuukauu OpraHuIeCKUX BEIECTB

1.3

Homenknatypa opraHnueckux COeJMHEHHH (CUcTeMaTnyeckas) 1 TpUBHAJIbHbIE

Ha3BaHMS BaKHEHIITHX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEACTaBUTEIN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] U TOPEHUs), HaXOXKJEHUE B MPUPOJE, MOJyYeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psif. DTUIEH W MPONUIEH —
IpOCTEHIlINEe MPEACTABUTENHN aJKEHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUIPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), TOJTyYeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKHE CBOWCTBA (peakius noiuMepusanun). [lonmydenre cHHTEeTHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOCHHA, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TUApUpOBaHUA, TaJIOTCHUPOBAHNA,

ruaparanuu, FOpeHI/Iﬂ), IMOJIYYCHUC U TPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOorcCHUpOBaHUA U HI/ITpOBaHI/IH), MOJIy4eHHUEC U IPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U TIPUMCHCHHC. ToOKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCKAY YIIJICBOAOPOJaMH, IMPUHAMICIKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBoaoponoB. IIpuponHbI ra3 M HOIyTHBIE
HedTsHable ra3el. Hedrs 1 € npoucxoxaenue. CriocoObl nepepadoTku HedTu:
IIEPETOHKA, KPEKUHI (TEPMUYECKUH, KaTaIUTUYECKUW), muposn3. [IpoayKTbl
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb U IPOYKTHI €ro MmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeTaHOA U 3TAaHONI: CTPOEHHE,
¢u3nveckne W XMMHYECKHE CBOMCTBA (pEaKkIMM C aKTUBHBIMU METaJIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHeHHe. BoJaoponHble CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME MeTaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CUPTHL. DTUIEHIVIMKOJb U TJIULEPUH: CTPOCHUE, (PU3HUecKne
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl pPeaklMsi Ha MHOrOaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHHA U STUJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbl, (U3MYECKHE ¢ XUMHUYECKHE CBOWCTBA.

Toxcuunocts ¢penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMabIETH I, alleTadbACTU/l: CTPOCHUE, (HPU3UIECKUE
U XMMHYECKHE CBOWCTBA (pEakIWM OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), TOJy4YeHHE U IPUMEHEHNE
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OHOOCHOBHEBIC TpeNeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHAS
KHCJIOTBHI: CTpOCHHE, (PU3NUYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYCHUE M TPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3QUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaposms xxupos. [Ipumenenue xupoB. buosgornyueckas poJib

KUPOB

3.6

VYrneBopl: cocTaB, KIacCH(pUKAIUs YTIEeBOAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelimii MOHOCaxapHl: 0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
¢dusnyeckue M XUMHUYECKHUE CBOKMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
memu(Il), oxuciaeHme amMMuUayHBIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHHE,
ouonorudeckas poib. Potocunte3. OpykTo3a Kak U3oMep riaoko3bl. Kpaxman
U IeJUTI0NI03a KaK MPUpPOAHbIe ToauMepbl. CTpoeHre Kpaxmana U HENTI0N03bL.
Ouznyeckue M XUMHUYECKHE CBOWMCTBAa Kpaxmana (THIPOJHN3, KauecTBEHHas

peaxkuus ¢ H0JI0M)

A30Tconep>1<aume OpPTraHU4YC€CKUC COCANHCHUS




4.1

AMHHOKHCIIOTH KaKk aM(pOTEpHbIe OpraHuyeckue coenuHeHus. OU3nuecKkue u
XMMMUYECKHE CBOMCTBAa aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mnpUpoAHBIE BBICOKOMOJIEKYNIApHBIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWMCTBA OEIKOB:

TUApOJIn3, ACHATypalus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOIEKYIISIPHBIE COETNHEHUS

5.1

OcCHOBHbBIE TIOHSTHSI XUMHUH BBICOKOMOJICKYJIIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENEHb  MOJUMEPU3AIMHU,  CPEIHSSA
MoJekynsapHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnA U NOJIMKOHACHCAIHUA

5.2

DKCNEepUMEHTAIbHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEeBpallCHUI:
O3HAaKOMJICHHE ¢ oOpa3llaMi TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lofydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH meMeHT. AToM. SIapo aroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTuyeckue ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-ITI€MEHTHI.
OcoOenHoCTH pacnpeneneHus 3IeKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuoanueckuit 3akoH u Ilepuomnueckas cucreMa XUMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOro 3akoHa U [lepuoaguyeckoit cucTeMbl
xumMudeckux 3nementoB JI.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB M
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIIaM MU MEepUOJIaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XHUMHUYECKas CBsI3b. Bumabl XHUMHYECKOH CBA3H
(KOBaJ'IeHTHaSI HCIIOJIAApHAA MW TOJIsIpHAsA, HWOHHAas, MeTaHHI/I‘IeCKaﬂ). Hownsr:
KaTHOHBl M aHMOHBI. MexaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs13U (0OMEHHBIN U JOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O U HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKoH MMOCTOSHCTBA

COCTaBa BelllecTBa. THIIBI KPUCTATINIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUMNA KPUCTAUIMYECKOW pewerku. lloHsatne o aucnepcHsIX
cucreMax. VCTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 10JI1 BELIECTBA B

pactBope

1.6

Knaccudukarus HEOPraHUYeCKUX COCMHEHU . Homenkimarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumunueckass — peakuus.  Kiaccudukanus — XMMHYECKMX — peakiuii B
HEOPraHMYECKON U OPraHMYeCcKON XMMUU. 3aKOH COXPAHEHUS! MaCcChl BEILECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUr IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOphI, BIMSIONME Ha

COCTOsIHME XuMH4ecKkoro pasHosecus. IIpunnun Jle [larense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciabble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHUCIAsA, HEUTpalibHAs, wieno4yHasd. Peakuuun

HOHHOTO 0OMEHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxenne HemetamioB B [lepuoaudyeckoil cucteMe XUuMHYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMEpEe KHUCIOpOoAa,

cepsl, hochopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJoOreHOB, CEphbl, a30Ta,
docthopa, yraepoma W KpPEeMHHsA) W HX COCIUHECHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX KHCIIOT, BOJOPOJHBIX coenuHeHwmid). [IpumeHeHne

Ba)KHEHIIINX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. Ilonoxenue meramnoB B llepuoandeckoid cucTeMe XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0UECK
aToMoB MeTauioB. O0mue puznueckre cBorcTBa MeTaIIOB. CIIJIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSKEHU METAIIIOB
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XHWMHYECKHUE CBOMCTBA BAKHEHWININX METAJUIOB (HATPUM, KaIHMH, KaJIbLIHM,
MarHui, aJllOMUHUH, [IUHK, XPOM, XKE€JIe30, MEJlb) U UX coeauHeHuu. OOmme

CITOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'eneTnueckas CBs3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMICIKANIUX K PA3JTIMIHBIM

KJ1acCcaM

XUMHUS U )KU3Hb




3.1

Ponp xumum B oOecnie4eHHH SKOJIOTHYECKOH, DHEPreTUYECKOW W IHIIEBOU
0€30MacHOCTH, Pa3BUTHU MEAUIMHEI. [[oHATHE O HAYYHBIX METOJAX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiennst 06 0OMUX HAYIHBIX TMPUHIIAIIAX TPOMBIIUICHHOTO MOJIy4eHUS
BAKHEHIIMX BEUIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BAXKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl JJis AJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

33

XuMHsi U 3I0POBbE HYEJIOBEKA: TpPaBHJIa WCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia OE30MaCHOTO HCIIOJIB30BAHUS IpenapaToB OBITOBOM

XNMHHU B HOBCC}IHCBHOﬁ KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xnacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
IleuaTHble mOCcOOUS

PykoBojicTBa 111 1aOOpaTOPHBIX OINBITOB U MPAKTUYECKUX 3aHATHN 110 XUMUU
(10-11 xn)

COOpHUKH TECTOBBIX 3aJaHUH ISl TEMATUYECKOTO M UTOTOBOT'O KOHTPOJIS
Ha6op tabnuil mo xumuun

NudopManmoHHO-KOMMYHHUKATUBHBIC CPEJICTBA

Komrbrorep n MyJbTUMEIUITHBIN ITPOEKTOP

NutepaktuBHbie mocodus "Harnsanas xumus. Metamisl", "Harnsgnas xumus
10-11 xmaccrr", "Harnmsaaas xumug. Hagana xumun. OCHOBBI XUMHYCSCKUX
saanun", "Harnsamonas xumus 8-9 knaccel", "Harnagunas xumus. Hemeramaser",

"Harnsgnas xumust. Oprannueckasi XuMusl. beku 1 HyKJI€MHOBbBIE KUCIOTHI"



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. http://www.edu.ru — [lenTpanbHbIii 00pa30oBaTEIbHBIN TOPTAN, COAEPKUT
HOpPMaTUBHbBIC TOKYMEHThl MUHHUCTEPCTBA, CTAHAPThI, UHPOPMAIUIO O
IPOBEICHUE PKCIIEPUMEHTA, CepBep MHPOPMAIIMOHHON MOAAepKKU EnrHOro
roCy/IapCTBEHHOI'O SK3aMEHa.

2. http://www.fipi.ru — nopTan uHGOPMAITMOHHON MTOAJACPKKHU €IUHOTO
roCy/IapCTBEHHOT'O SK3aMEHa.

3. http://www.chemnet.ru — aeKTpoHHass OUOIUOTEKA 10 XUMUU
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