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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus yaeOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanpHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4eHUs W TpeOOBaHUNW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
IIEJIOCTHON CHUCTEME XHMHYECKOro O00pa3oBaHHsA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJIOBeKa, a TAK)Ke IKOJOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydarOIIMXCS Ha
yYpOBHE CpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIep)KaHUE M MOCTPOCHHE KOTOPOrO OIPEAENEHbl B IMporpamMme IO XHMHH C
yuéToM crneunuKy HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaabHON )KM3HHU OOIECTBa, a TAKXKE C y4ETOM OOLIMX LieJed U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYXKalolleM MHUpe KaK O €IMHCTBE
IPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aHUMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KakK Hayka
co3ujarenbHas, KakK Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOMMMHM LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpraHuyecKkas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3YUYECHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro Marepuaia u 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HAa  OMpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKHUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpeICTaBIEHUH O CTpOeHUH BelecTB. CBeZeHUS 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko — XMMHUH ~ IOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs IEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKI[UU.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO 0OO0IIEro oO0pa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromuMcesl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUMI,



riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX U NPUMEHEHUHU, & TAKKE O XMUMHUYECKUX PEAKLMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKUM W TPUKIATHOW XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKOU AEITEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKU OCMBICITUBATH UHPOPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUS 3HAHUH,
pEeUIEHNs UHTEIJIEKTYaJbHBIX U KCIIEPUMEHTAIBHBIX NCCIIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JAaHHOTO YpPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMIMXCA MUPOBO33PEHYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOECHHEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHSTHIE MPOTPAMMON IO XUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATCILHOCTH: pelIeHUus TMpoliieM, TIOWCKa, aHaiu3a W 00paboTKu
uHdopMaIi, HEOOXOAMMBIX [JIsi TMPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOLIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHuWs XUMHH, KaK Ha YpPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHUs, IPU OMpPEIEICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeH HU3YyYCHHUS MpeIMETa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH N3y4YeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM KaKk  BaxHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsl TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, MMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

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

Hapsiny ¢ atum, conmepkarenibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero obimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe COJep)KaHusi OOydeHHs, OPHUEHTHPOBAHHOW HA TOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaboOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU JJISl PEIICHUS
PAKTUYECKUX 3a]a4.

B cBsI3U ¢ 3THM 1pu U3y4deHuu npeamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XWUMHH, a TAKXKE ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX MTPOLIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM mnaHe cpenHero oOmIero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee yKciio YacoB, OTBEAEHHBIX JIJISl U3YUCHHs] XUMUU Ha 0a30BOM YpPOBHE
cpeaHero obmero obpazoanuss B MbOVY «3Bapybunckas COIll», cocrabnseTr 68
gacoB: B 10 kmacce — 34 yaca (1 gac B Henemnmto), B 11 kmacce — 34 gaca (1 gac B
HEJIEITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKUuX BelecTB. l'oMonorus, wu3zomMepus. XUMUYECKas CBI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TPHUBUAIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIlIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHUE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuH (I1aBjieHUe, O0YTITMBAaHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTEIN ajJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— TpOCTEHIINMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (u3mueckue Hu
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3UYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOIYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHue U npumereHue. TOKCUIHOCTh apEHOB.



['eneTnueckasi CBA3b MEXAY Yri€BOAOPOJAMH, NMPUHAICKAIMMU K Pa3InYHbIM
KJIaccam.

IIpuponHble UCTOYHUKHM YIIe€BOAOPOAOB. IIpHpOAHBI ra3 U IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEeKUHI (TEPMHUYECKUH, KaTaquTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEHHS BELIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojuiekuu «HedTb»
U «YTonb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kanue opranndecKue coelMHEHHA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (pPEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

®deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeIeIbHbIC KAPOOHOBBIE KUCIOThl. MypaBbUHas U YKCYCHasI
KHCJIOTBI: CTpOeHUE, (PU3NUEeCKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe IS
KJ1acca KHCIIOT, peakius dTepuduKainn), norydeHue u npumenenne. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
C0HBIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTH CTPOCHUS




MOJEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne amMuadHbIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBIeHuUE,
OpOXKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOIOTHYECKasl POJIb.
dotocunTte3. PpyKTo3a Kak U30Mep TIHOKO3HI.

Kpaxman u nemnono3a kak npupojaHbie noiaumepsl. CTpoeHHe Kpaxmayia u
1neutoa036l.  duU3nMyeckue M XUMUYECKHWE CBOMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsSI BEIIECTB M WX MPEBPAICHUI:
poBeJicHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIICHHE AITaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHUE TTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOMN KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxanue OpraHnueckue COeIMHEHMUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequHenns. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApHbIE coeauHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OeikoB. XHMMHUYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINN OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU M3YUYEHUU OPraHUYECKON XMUMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHANW3, CUHTE3, KIaccu(UKauus, MepHOANYHOCTh, HAOIIOJCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OOBEM, arperarHoe COCTOSIHHE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U STUHUIIBI UX U3MEPEHHUS.

buonorus: knmerka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: MHUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHAIBHOTO IHTaHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Tepunonnueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil cHCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUE NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATENBHOCTD.
Crenenb okucnenus. MIoHbI: KATUOHBI U AHUOHBL.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBA BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



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

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJaccaM.

Xumuueckas  peakuus. Kimaccudukanus — XUMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUECKUX PEAKIIHIX.

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

OnekTponuTnyeckas aucconuanus. CuiibHbIE U clabblie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAsd, HEUTpaIbHasl, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taomnui «l[lepuoanueckas cucrema XUuMU4Yeckux snemeHtoB J[. U.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONPEAEIICHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHHUBEPCATBLHOTO HHINKATOPA, PEaKIIUU HOHHOT'0 OOMEHa), IPOBEICHUE
IpaKkTUYeCKo paboThl «BiausHue pazaudHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxkuumny».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakluil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUEThI C UCTIOJIb30BAHUEM MTOHITHUS «MAaCcCOBas J0JIs
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHM.

Mertamisl. Ilonoxenne meramnoB B llepuoanueckoit cuctemMe XUMHYECKUX
sanementoB Jl. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0UEK
aToMoB MeTauioB. OO0mue dusndeckue cBoicTBa MeTauioB. CIUIaBbl METaJJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJlui, KaJIbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY H
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3llOB HEMETAJUIOB, pEIIeHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAONIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrnie 3agaun.

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

X¥MHUA U )KH3Hb

Ponp xumMum B 0oOecrieueHUM 3KOJOTHUYECKOM, DHEPTreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBEL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEIIECTB W MaTE€pHUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuia 0€30MacHOT0 MUCIOJIb30BaHUS MPenapaToB OBITOBON XUMUU B
IIOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUHW oOOmEed u
HEOpraHM4YeCcKor XuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIIOHATHH, TaK W TIOHSATHM, SBIISIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KiIacCHPpUKaIMs, IEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIeCTBa, (PM3UUYECKHE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: kinetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO
CTPOUTENIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMUCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuuecko OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHErO
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJI0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIBHOCTH MTPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbBIX BUJO0B YU€OHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTENIBbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEca 1 MO3HABATEIbHBIX MOTHBOB B MIOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpMaIMH O MEPEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBWJI OE€30I1MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (ymoTpeOneHus
aJIKOTOJIsl, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3aiuu COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS:

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

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJAHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM  JIJIs
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeqie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HAJIU4MS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAaHHS CHEeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIETOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IMHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
LIMBWJIN3ALMN: B €€ T'YMaHUCTUYECKON HAITPABIEHHOCTU U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
YCTEIIHOTO TPY/a M SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA,;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
MOJIy4yaeMble 3HAHUS JIJIsl aHallM3a U OOBACHEHUS SIBIICHUI OKPY’XKaIOIIero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NI TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cepax NpopeccuoHalIbHON

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PEHUS o0yyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJJIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCcTeMa, HaydHbId (akT, MPUHIIUI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4UeOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIMAJIBHON KOMITETCHITUN 00YyJarOIMnXCs;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IIEISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH HUX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJIeHHUS (MHAYKTUBHbBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUu4eckas (hopmyJsia, ypaBHEHUE XUMHUUECKON peakinu
— MpU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAY4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITHUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM U TPOEKTHOMU
JESTENBHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBIX METOJ0B
[MO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NTMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MOMyJsipHAst JUTEpATypa XUMHYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MlHTEpHETA), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MIPEJICTABJIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpOpMaUK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMMbl, TAaOJIULIBI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE ¢ XUMUYECKOU
uH(OpMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEIJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYXJIeHHUSI 1 0OMEHA MHEHUSIMH.

OBi1ajieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
JESTENBHOCTh, Ompenesss €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  alTOPUTM JEHUCTBUH TMpH
BBITIOJTHEHUW Y4YeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIX XMMHU B TTIO3HAHUU SIBJICHUN TPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUYECKUX 3a7a4 M IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 37I0POBBIO U MPUPOJHOM Cpee;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIOMINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, YTIIEPOIHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, pPaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIepKAIllUEe COEJUHEHUs, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUs] CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIEC TNMPU3HAKUA TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMA XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IO
cuctematnaeckoir HomeHkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



c(hOpMHPOBAHHOCTH YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NUIECKUC
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIICH, alleTuieH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, ITAHOJI, STUJIICHTJIUKOJIb, TJUIEPUH, (HEHOI,
aleTabJICTU, MypaBbHHAs U YKCYCHAs KHCIIOTHI, TJTFOKO3a, Kpaxmall, IeJIIHI03a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMH ¢ HCIOJIb30BAaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTJIEBOJAOPOHOTO
ChIpbs (HE(DTh, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX EPEPadOTKU U MPAKTHUECKOE
NPUMCHEHHE MPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA
PEaKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIICCTB
WM TIPOJTYKTOB PCAKIINHN);

c(hOpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HayYHOTO IO3HAHMS, HCIIOIb3YEMBIX B XUMHUU MPU U3YYCHUU BEIICCTB M
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, SIKCTIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
OCYJIOM W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBHIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUH, TTOTYUCHHE
ATUJICHA U N3YYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JieHaTypaIus 0eJIKOB MPH HArpEBaHUMU, IBETHBIE PEaKIMK OEITKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMMCH YpPaBHEHHWH COOTBETCTBYIOIIMX PEAKIUN W
dbopMynHpoBaTH BEIBOABI HA OCHOBE 3THUX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
undopmarum, IHTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYMOBOM NEATEITBHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONaCHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTh Ha mpuMepax cCrocoObl
YMEHBIIEHUSI W TMPEAOTBPALLECHUS WX BPEIHOTO BO3ACUCTBUSA HA OpPraHU3M
YeJI0BEKa;

JUIs 00YYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIMX OOYyYalOLUUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBIICHUW TPUPOIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOJAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs PEHIETKa,
TUMBl ~ XUMUYECKHMX  PEaKlUi, pacTBOp, DJECKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW PpEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTepHbIC TPU3HAKUA ITOHSATHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHSI MPH
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JJIsi
cocTaBiieHUs (GopMysl BEIIECTB M  YpPaBHEHUM XUMHYECKUX  PEaKIUH,



cucreMmarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMNpPEEsATh BAIGCHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOM PEMIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTMYECKas), XapaKTep CpeAbl B BOJHBIX paCTBOPAaX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIHIECTB IO HUX COCTAaBy K OMNpeaeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

chOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoir CUCTEMBI
XuMuueckux sjemeHtoB JI. M. MenneneeBa, MCHOIb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTreTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX BJIEMEHTOB M MX COEAWHEHUU MO MEepuoaaM Hu
rpynmam [lepuoguueckont cucteMbl XUMHYECKUX 3eMeHToB /. 1. Menneneena;

chOopMHUPOBAaHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEXKIYy HEOPTraHMYECKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KIJIACCHU(PUIIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIICHEW OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUN pPa3IUIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHHS pEaKIuii HOHHOTO OOMEHA, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBAaThb CYHIHOCTbh  OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTsus (mpuniu Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
IKOJIOTUYECKUX MPOoOIeMax XUMMHUYECKOr0 MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C HCIOIb30BAaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00 bEMHBIX OTHOIIECHUM Ta30B MPU
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUN COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpyJOBaHHEM, a TaK)Ke IpaBWiia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJOPOJa B MPHCYTCTBUU KaTaau3aTopa,
ONPEJNICICHUE CpeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAJIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJbHBIX 3aJad 1O
TemaM «Metamne» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpAIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIMX PEAKIINI U (POPMYITHUPOBATH BEIBOJBI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONMIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecoo0pa3HOro MOBEAEHUS B ObITY W TPYJAOBOM JESTEIBHOCTH B UEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbpicn mokasarenss IIJIK, ToOsSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SBICHHM;

JUIA  CIIEMBIX W CHaOOBUIMMIMX OOYYalOIMIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

CpopMHPOBAHHOCTH MPEACTABICHUN O XUMUUYECKOU COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHH B TIO3HAHUU
SIBJICHUW TPUPOJBbI, B (OPMHUPOBAHUM MBIIIIEHUS M KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPaKTUYECKUX 3a7ad U DKOJIOTHYECKH O00O0CHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cperie

1.2

Brnanenne cucremModl XMMUYECKMX 3HAaHHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIArafoIINe MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKasl CBSI3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIM OO0BEM, YIIEpPOIHBINA CKENeT,
(hyHKIMOHANIBHAS ~ TpyIMIa, pajuKan,  HW30MEpHsi,  HU30MEpHI,
TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIJEBOJIOPOJbI, KHCIOPOA- U
a30TCoJepIKaIIue COCAUHECHHS, OMOJOTHYECKHA aKTHBHBIE BEIECTBA
(yrneBompl, )KUPBI, OCIIKH ), MOHOMED, MOJTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMS opraHudeckux pemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (HAaKTOJOTUUYECKUE
CBEJICHWS O CBOMCTBAaX, COCTaBe, TOJy4deHUH U Oe30MacHOM
WCIIOJIb30BAHUM BAXXHEUIIIMX HEOPraHWYECKUX M OPraHuYECKHUX

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

1.3

ChopmupoBaHHOCTh yMEHUN BBISIBIATH XapaKTEPHbIE IPU3HAKU
NOHSTHUM,  yCTaHABIMBAaTh WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUSA NHPHU OMHCAHUM COCTaBa, CTPOCHUS HU

NpeBpalleHNI OPraHuYeCKUX COSMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUH UCHOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIIE€HHOW) (OpMyNl OpPraHMYeCKUX BEIIECTB M YpaBHEHUH
XMUMUYECKUX  pEaKUud,  W3rOTaBIMBaTh  MOJEIU  MOJIEKYJ
OPraHMYECKUX BEIIECTB JUIsI WUIOCTPALUU HX XUMHYECKOIO H

ONPpOCTPAaHCTBCHHOT'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTaHABIUBATH MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymie) COEeIWHEHUM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOACPIKAIINE COCNMHEHHUs], BHICOKOMOJICKYISIPHbIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTUYECKON

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHSI ONIPEACIIATH BUIBI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI TPUMEHATH: TOJOXKEHUS TEOPUH
CTpoeHus oprannueckux semiects A.M. bytiepoBa st 0ObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomoponasl.  Kucnopoacoaepxkamue ©  a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IS[pHBIe COCAMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHUN TPUBOJIUTH TPUBHAIBHBIE Ha3BaHUS
OT/AEIbHBIX OPTaHMYECKUX BEUIECTB (ITHJICH, MPOTMICH, alleTHJICH,
STUJICHTJIUKOJb, TIUIEPUH, (PeHOJ, GopMaIbIeTul, areTalbIerul,
MYpaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBasi KUCJIOTa, IJII0K03a, (pyKTO3a, Kpaxmal, LEeJUII0Jo3a,

TJTAITAH)

2.2

CdopMHpOBaHHOCT, YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3HyecKue W XMMHYCSCKHE CBOWMCTBA THUIUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIaCCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOIMIICH, areTwieH, Oyraauen-1,3, MerunOyramueH-1,3, OGeHzod,
METaHOJI, TAHOJI, ATUJICHIJIMKOJIb, TIMLIEPHH, (SHOJI, alleTaabICTH/I,
MypaBbHHAs U YKCYCHas KHCJIOTBI, TIFOKO3a, KpaxMmal, IeJUIijI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHUA WIUIIOCTPUPOBATE F'CHECTUYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU NpeaACTaBUTCILIMHA Ppa3iIN4YHbIX KJIaCCOB
OPraHu4YCCKuX BCIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIINUX

XUMHYECKHUX peakIfil ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpOBaHHOCTb ~ YMEHMS  XapaKTepu3oBaTh  UCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI
UX T1epepabOTKM W  MpPAaKTUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepaboTKH

XUMHA U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUN BJIAAETh CHUCTEMOW 3HaHUN 00
OCHOBHBIX METOJaX HAyYHOTO TO3HAHWS, HCIOJb3yeMbIX B XUMHUU
MpPU W3YYCHUU BEIIECTB M XUMHUYECKHX SIBICHUH (HAOIOJCHUE,
U3MEpEHUe,  JIKCIICPUMEHT,  MOJICIMPOBAHUE),  HCIIOJIb30BATh
CUCTEMHBIC XUMHUYCCKHE 3HaHWS IS TPHUHITHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIICCTBAMH U X

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUW COONIONATh TIPaBHJIA TIOJTH30BAHUS
XUMUYECKON TMOCY/ION U JTabopaTopHBIM OOOPYIOBAHUEM, a TAKKeE
TpaBuiia OOpAIIEHHs C BEIIECTBAMHU B COOTBETCTBUM C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CpopMHpPOBAaHHOCTP ~ YMEHMM  IUIAHUPOBATH U BBITIOJHATH
XUMUYECKAN DKCIIEPUMEHT (MIPEBpAIICHUS] OPraHMYECKUX BEIIEeCTB
MpU HArpEeBaHWM, TIOJIYUCHHE OSTHUJICHA U HW3Y4YCHHE €r0 CBOICTB,
KAueCTBCHHBIC PEAKIMA OPTaHUYECKUX BEIIECTB, JEHATypaIlus
OCJIKOB TIPU HArPEBAHUH, IIBETHHIE PEAKITUN OCIIKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TACHOCTH TpH 0OpaIieH!uH ¢ BEIIECTBAMU
U Ja0OpaTOpHBIM O0OpPYIOBAHHWEM; TIPEACTABIATh PE3YIbTATHI
XUMUYECKOTO JKCIIEpUMEHTa B (QopmMe 3amucd  ypaBHEHUU
COOTBETCTBYIOIIMX PEaKIuid U (GOPMYIMPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH ~ YMEHHI  HPOBOAUTH  BBIYHCIEHUS IO
XMUMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIUYECTBA MUCXOJAHOTO
BEIIECTBA WJIM NPOAYKTa PEaKIUU IO HU3BECTHBIM Macce, 00bEMY,

KOJHMYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIU IIPOJYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTh  yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil nHpOpMaIuu, cetb IHTepHeT u apyrue)

3.6

ChopmupoBaHHOCTh YMEHHMI COOMIOJATh MpaBHJIa 3KOJOTHYECKH
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYIOBOW JESITENHHOCTH B
LEISAX COXPAHEHHS] CBOErO 3J0pPOBbS U OKPYKAIOMIEH HPUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTb BO3JECWCTBUS Ha >KUBBIE OPraHU3MBbI
ONPeENEHHBIX OPraHNYECKUX BEUIECTB, IOHUMAasi CMBICI TOKa3aTels
I[NAK (mpenenbHO JOMYCTUMOW KOHIEHTpAIUMM), TMOSCHATH Ha
npUMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPETHOTO

BO3ACHUCTBUS Ha OpraHu3M 4YCJIOBCKa

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenune cucreMol XMMUYECKUMX 3HAHUW, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATAIOLINE  TOHATHS  (XUMHYECKUH  DJIEMEHT,  aToM,
JNIEKTPOHHAsT 00OJI0OYKa aroma, S-, p-, d-3JIEKTPOHHBIC OpOHTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIEHb OKHUCIIEHMs, XUMHMYECKas CBsA3b, MOJIb, MOJISIpHas Macca,
MOJIIpHBI 00BEM, KpHCTAIIIMUECKasi PEIIETKA, TUMbl XUMHYECKUX
peaxiuii (OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMHUYECKHE,  peakuuh  HOHHOro  oOMeHa),  pacTBOp,
ANEKTPOJIUTHI, HEINEKTPOIMUTHI, 3IEKTPOJUTUYECKAs] JAUCCOLUAIIMS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMMHUYECKOM peaKiuu,
XMMHUYECKOE  paBHOBECHE); TEOPHMM U 3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKON uccoranuu, l[lepuommueckmii 3axkon J[.HM.
MeHneneeBa, 3aKOH  COXPAaHEHUS  Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM  SI3BIK XMMHUM, (DaKTOJOrMYEeCKHe CBEICHUSA O
CBOMCTBAX, COCTaBE€, IOJY4YEHUH U O€30MaCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN

JACATCIbHOCTU YCJIOBCKA

1.2

ChopmupoBaHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHITHH, MPUMEHSITh COOTBETCTBYIOLINE
HOHSTHUSI TPU ONHCAHUU CTPOEHHS M CBOMCTB HEOPraHHUYECKUX
BEUIECTB M UX MPEBPAIllEHU; BBISBIATH B3aUMOCBSI3b XMUMHUYECKUX
3HAHUH c MOHITUSIMH u MPEJICTABICHUSIMHU IPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OoCHOBHBIMU METOJaMH HAaYYHOT'O TIO3HAHUA BCUHICCTB U
XHUMHUYECKUX SBJICHHUI (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/II\/’I ONpeACIIITE BAJICHTHOCTH U CTCIICHb
OKHCJICHUA XUMHUYCCKUX JBJIIEMCHTOB B COCIAUHCHHAX PA3JIMYHOTO
COoCTaBa, BU/J XHMHUYECKOH CBA3U (KOBaJ'IeHTHaH, HMOHHas,
MCTAIIINYCCKasd, BO,[[OpOI[HaH) B COCOINMHCHHUAX, TUIL KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOTO BCHICCTBA (aTOMHa}I, MOJICKYJIApHAsA, NOHHA,

MeTaJ’IJ’II/I‘{eCKaH)




1.5

ChopMUpOBaHHOCTh YMEHUN OTPEACIATH XapaKTep CPebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  yMEHHS — KIacCU(DUIUPOBATH  XUMHUYECKUE
pEeaKIUU 1O Pa3IMYHBIM MTPU3HAKAM (YHCITY B COCTaBY Pearupyronux
BCIIECTB, TEIUIOBOMY J(QEKTy pPEaKIuu, W3MCHEHHUIO CTeleHeH
OKHCJICHHST ~ DJJICMEHTOB,  OOpaTUMOCTH  PCAKIHMH,  yYaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTE yMEHHUU COCTABIISITH YPAaBHEHUS PEAKIUI
pPa3IMYHBIX THUIOB, MOJHBIE W COKPAIIEHHBIE YPABHEHHS pPEaKIUil
WOHHOTO OOMEHA, YYHMTHIBAasl YCIIOBHS, MPU KOTOPHIX ITH PEAKIUU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuu,
MOATBEPK IAOLITHE KayeCTBEHHBIN cocCTaB Pa3IUYHBIX
HEOpPraHMYECKHUX BEIIECTB, PAaCHO3HABaTh OMBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTH YMEHUM PACKPBIBATH CYITHOCTH OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh YMEHHH OOBACHATH 3aBUCHUMOCTH CKOPOCTHU

XMUMHYECKON pPeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpPOBAaHHOCT, YMEHUW OOBSICHATH XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBUS

(mpunIn Jle [larense)

0611[3}{ W HCOPraHU4YCCKasd XUMUA

2.1

CdopMHpOBaHHOCT, YMEHUH pacKpbiBaTh cMbICH [lepuomaumdeckoro
3aKOHa J.. Menneneesa " JIEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, O6’bHCHI/ITeJ'IBHYIO H TPOTHOCTHUYCCKYIO

byHKIIIN

2.2

ChopMUpOBaHHOCTb ~ YMEHHUH  XapakTepu30BaTb  SJIEKTPOHHOE
CTPOGHHE aTOMOB XHMHUYECKHUX d3JeMEeHTOB |—4 mepuonos
Ilepuognueckoit  cucrembl  XUMHYeCKUX  anemeHToB M.
MeHneneeBa, HCIONB3Ys HOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAII,
«QHEPreTU4ecKue YpOBHM», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHYECKHUX IEMEHTOB U UX COCIMHEHUH I10 MEPUOAAM U
rpynnaMm Ilepuogudeckoil CUCTEMBl XMMUYECKUX dieMeHTOB J[.H.

Menneneesa




2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XMMHYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETUYCCKOU CBS3H MEXKIY
HEOPraHMYECKUMHU  BEIIECTBAMH  C  TIOMOIIbIO  YpaBHEHUU

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTh yYMEHHUH yCTaHABIMBATh IPHHAICKHOCTD
HEOPraHMYECKUX BEIIECTB 110 UX COCTaBy K ONPENEIEHHOMY KJIACCy
(rpynne) coenuHeHul (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIIBL,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTHI, aM(POTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmMupoBaHHOCTb YMEHUH UCII0JIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIs COCTaBJI€HMsSI (OpMYNT BEIIECTB M YPaBHEHMM XUMHYECKHX
peakmmii, cuctemarudeckyro HomeHknarypy (IlUPAC) u tpuBnansHbie
Ha3BaHUS OTHAEIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHblii ras,
YIJIEKUCHBIN Ta3, aMMUak, rameéHas M3BECTh, HErami€Has H3BECTb,

MMUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepHU30BaTh (OMUCHIBATh) 00IINE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, MMOATBEPKAATh CYILIECTBOBAHUE T€HETUUECKON CBSI3U MEXAY
HEOPraHWYEeCKUMHU  BEIIeCTBAMM  C  IOMOIUBIO  YpaBHEHHH

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb M BBIMOJIHATH
XMUMHUYECKUN SKCIIEpUMEHT (pa3lio’keHHe MepoKCuia BOAOpoJa B
IPUCYTCTBHH KaTaln3aTopa, OolpeaesicHHe Cpellbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAJILHOTO WHIUKATOpAa, BIUSHUE pPa3IMYHBIX
(hakTOpOB Ha CKOPOCTb XMMHUYECKOM peaklUH, Peakiyd HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIMK Ha Cyab(aT-, KapOOHAT- U XJIOPHU-
AQHUOHBI, Ha KATHUOH aMMOHUS, pElICHUEe YKCIIEPUMEHTAIbHBIX 33134
no Temam «MeTaiibsl» U «HemeTasiby) B COOTBETCTBUH C MTPaBHIIaMU
TEXHUKH O€30MacHOCTH Tpu OOpalleHud C BeUIECTBAMH U
1a00paTOpHBIM  000PYAOBAaHHMEM;  MPEICTABISATH  PE3YAbTAThI
XUMHUYECKOTO OJKCIIepUMEHTa B  (QopMe 3allucu  ypaBHEHUH
COOTBETCTBYIOIIUX Peakiuil u (HopMynupoBaTh BHIBOABI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB ImpaBujia TIIO0JIb30BAHUSA
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paTOpHBIM 060p}/')IOBaHI/IeM, a TaKXcC
IpaBHJia o6pameHI/1;1 C BCHICCTBAMHU B COOTBETCTBUU C UHCTPYKIUAMHA

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB




2.9

ChopMUpOBaHHOCTH ~ YMEHHUH  XapaKTepH30BaThb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE IIPOMBIIIJIEHHOTO MOJYyYEHHs] CEPHOU
KHCJIOTBI, aMMHUaKa, a TaKkke CPOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX Hay4yHBIX NOPUHOUIAX © OIKOJOTHYECKHX Mpodiiemax

XUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCT MPEACTABICHUN O XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KAPTHUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHMH MBIIUICHUS W KYJIbTYpPbI
JUYHOCTU, €€ (YHKIMOHATHHON TPaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: MpaKkTUYECKUX 3a7ad W HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Ccpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH AHAIIM3UPOBATH
XMMHUYECKYI0 MH(POpPMAIUIO, MOTYy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHKAINH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHpOBaHHOCT, YMEHUM COOJIFOAATH TMpaBUjia JKOJOTHUYECCKH
1enecooOpa3zHoro MOBEACHUS B OBITY U TPYAOBOH JAEATEIHHOCTU B
LIEJIIX COXPAHEHHSI CBOETO 370POBbS M OKPYXKAIOUIECH MPUPOIHOM

CpeIbI

3.4

Oco3HaBaTh OIMACHOCTh BO3JCHUCTBHUSI HAa IKUBBIE OPraHU3MBI
ONpeNeNEHHBIX BEIIECTB, NOHUMAas cMmbica mnokazarens [IJIK,
MOSICHATD Ha MPUMeEpaxX CIIOCOObI YMEHBIIICHHS U TIPEIOTBPAIICHHUS X

BpPE€IHOTO BOSHeﬁCTBHH Ha OpraHusM 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YMEHHUH  MPOBOJUTH  BBIYUCIECHUS  C
UCIOJIb30BAaHUEM TOHATHS «MaccoBasl JI0Ji BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMHUYECKHX PEAKIHIX, MacChl
BelIecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 YYacTBYIONIMX B PEAKIMU BEIIECTB,
TEIUIOBOTO A deKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHUSI MaCChI

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUA SHCPIUA




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYecKkOd XUMHUHU: €€ BOZHUKHOBEHHWE, PAa3BUTHUE U 3HAYEHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepUalOB. Teopusi CTPOCHUS OPraHMYECKHUX

coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHuyecKkux BemiecTB. ['omonorus, u3oMepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJWHAPHBIC U KpaTHbIC

cBs3u. [IpencraBienne o kiaccuuUKanuy OPraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHMueckux COeJMHEHHH (crcTeMaTnyeckas) U TpUBHaJIbHbIE

Ha3BaHMS BaKHEHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAn. MeraH U 3TaH —
MpocTelIINe MPEeACTaBUTENN aKaHOB: (U3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] W TOPEHUs), HAXOXKJACHHWE B MPUPOAE, MOIyYCHHE U

MIPUMEHEHHE

2.2

ANKEHBI: cOCTaB U CTPOCHHUC, TOMOJIOTUYECKHI P, OTHNEH U IIPOIUIICEH —
HpOCTGﬁH.IPIG IpEACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘leCKI/Ie A XUMHUYECKHE CBOMCTBA
(peaKHI/II/I TUApHUPOBAHUA, TaJJOI'CHUPOBAaHUA, THUApaTallkid, OKHCIICHUA U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Anxanuensl: Oyramuen-1,3 w mermnOyramueH-1,3: cTpoeHHe, BaKHEHINIHE
XMMHYECKHE CBOMCTBA (peakifus noaumepusanun). [lomydeHre cHHTETHYeCKOTo

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTUYECKHI P, A]_[eTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHC, (I)I/ISI/I‘ICCKI/IG n
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUA, TaJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

Apenbl. benson: coctaB, crpoeHue, (uU3MYECKHE M XHUMHYECKHE CBOWCTBA
(peakuuu TaIOTEHUPOBAHUS U HHUTPOBAHMS), MOIy4Y€HHE M TPHUMEHEHUE.
Tonyon: cocraB, cTpoeHHe, (U3UYECKUE U XUMHUUYECKHE CBOMCTBA (peakiuu
rajoOreHMpoBaHUsl U HUTPOBAaHUS), MOJYYCHHE U NpUMEHEHUEe. TOKCUYHOCTh
apeHoB. ['eHeTHyeckasi CBsI3b MEXKIY YIVIEBOJAOPOJAMH, NMPUHAMIEKAIIMMHU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM YrieBOIOpOAOB. IIpupoaHbBIl ra3 M IOIYTHBIE
HedTsHabIe ra3el. Hedth u €€ nmpoucxoxaenue. CriocoObl nepepadboTku HedTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTaJIUTHUECKUW), muposn3. [Ipoaykrbl
nepepaboTku HeTH, MX MPUMEHEHHE B TPOMBIIIJICHHOCTH U B ObITY. KameHHbIH

YTOJIb ¥ IPOYKTHI €ro nmepepadoTKu

Kucnopoaconepxaiiye opraHuyeckue CoeIMHEHUs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHOJ: CTPOEHHE,
¢u3nyeckue W XMMHUYECKHE CBOMCTBA (pEakUWW C aKTUBHBIMH MeETalIaMH,
raJIor€HOBOIOPOJaMH, TOpEHHue), NMpuUMeHeHHe. BoIopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIUPTOB. [leficTBME MeTaHOJIa U 3TaHOJIa HAa OPraHU3M 4eJoBeKa.
MHoroaToMHbI€ CUPTHL. DTUJICHIVIUKOJb U MIIHMLIEPHH: CTPOEHUE, (pu3nuecKue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl Peakiisi Ha MHOTOAaTOMHbIE CIUPTHI). JleficTBMe Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbl, (HU3WYeckue W XWMHYECKHE CBOWMCTBA.

Toxcuunocts ¢penomna. [lpumenenue denomna

3.3

Anpaerunbl 1 KeToHbL. DOpMabIeTH I, alleTalbACTHI: CTpOeHNE, (PU3HIECKIE
U XMMHYECKHE CBOWCTBAa (peaklWW OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEaKI1H), OJIydeHUE U IPUMEHEHNE

3.4

OHOOCHOBHEBIC TpeeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS U YKCYCHas
KHCJIOTBI: CTpOCHHUE, (PU3MYECKUE M XMMHUYECKHE CBOMCTBA (CBOWCTBa, oOIIHE
JUIsL KJacca KHCIOT, PEeakius ITepU(HKAINN), TOJYyYeHHE M TPUMEHCHHE.
CreapuHOBast M OJICMHOBAsI KMCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX

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

3.5

CrnosxHble 3QUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonoruyeckas posb

KUPOB

3.6

VYraeBoJibl: cOCTaB, KilacCU(UKALUs YIIeBOJA0B (MOHO-, I~ U MOJUCAXAPU/IbI).
I'mroko3a — mpocTelmmii MOHOCAaXapu: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
¢u3nueckue M XHMHUYECKHE CBOMCTBA (B3aHMMOJCHCTBHE C THAPOKCHIOM
meau(ll), okucnenue aMMuayHbIM  pacTBOpoM  okcuma  cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHUE TIIIOKO3bI), HAX0XKJICHHE B IPUPOJE, TPUMEHEHHE,
6uonornyeckas poJsib. PorocunTe3. Ppykro3a Kak U3oMmep riroko3sl. Kpaxman
U 1IeJUTI0J103a KaK NpUpoHble mojJumepsl. CTpoeHue KpaxMana U 1eJUTI0I03bI.
dusnueckue W XUMHMYECKHE CBOWCTBA KpaxMmaia (TUApPOSU3, KayecTBEHHas

peaxuus ¢ Mo0M)

A30Tconep>1<aume OpPTraHU4YC€CKUC COCANHCHUS




4.1

AMHHOKHCIIOTH KaKk aM(OTEpHbIe OpraHndecKkue coenuHeHus. Ou3nuecKue u
XMMMUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha NMpuMepe IIUIUHA). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mnpupoAHBIE BBICOKOMOJIEKYJsIpHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETHYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENEHb  IOJUMEPHU3ALHUH,  CPEIHSS
MoJiekynsgpHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

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

5.2

SKCHepI/IMeHTaHI)HBIG MCTOABI H3YUCHHSA BCIICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHHE C O6p33HaMI/I NpUPOJAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XuMHUYeCKu# neMeHT. AToM. Sapo atoma, u30ToMbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHyecKre YPOBHHU, HOAYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, d-3JIEMEHTHI.
OcoOenHocTH pacnpeziesieHus HIEKTPOHOB M0 OPOUTANISAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIHsI aTOMOB

1.2

[Tepuoanueckuit 3akoH u Ilepuomnuueckas cucTeMa XHMHUYECKHX DJIEMECHTOB
JI.1. MenneneeBa. CBs3b MEPUOAMIECKOTO 3aKOHA U [leproanueckoii cucTeMbl
xuMudeckux 3aemenToB J[.M. MenzaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XMMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MEepUOJIaM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BEIIECTBA. XHMHYECKas CBiI3b. BHIBl XUMHYECKOH CBS3U
(KOBaJ'IeHTHaH HCMIOJIAIpHAaA MW MOJISIpHAasA, HWOHHAaA, MeTaJ’IJ’II/I‘{eCKaﬂ). Hownsr:
KaTMOHBl M aHMOHBI. MeXxaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOMN

cBs13U (0OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BanentHOCTSD. 3J'ICKTpOOTpI/ILIaTCJ'ILHOCTB. CrelieHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOT'O U HCMOJICKYIIIPHOTO CTPOCHU. 3aKOH ITOCTOSHCTBA

COCTaBa BelllecTBa. THIIBI KPUCTATNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmerku. lloHstue o aucnepcHsIX
cucreMax. VMCTUHHBIE U KOJUIOMAHBIE pacTBOPbI. MaccoBas 10Jis BEIIECTBA B

pactBope

1.6

Knaccudukarus HEOPraHUYECKUX COCVHEHUH. Homenkiarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuueckass — peakuus.  Kiaccmdukanus — XMMHYECKMX — peakIuii B
HEOPraHUYECKON U OpraHMyYecKoil XUMUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PaKTOPOB

1.9

OO6partumbie peakiuu. XUMUYECKOe paBHOBecwe. DaKTOPHI, BIMSIONIME HA

COCTOsIHME XuMHueckoro pasHosecus. ITpunnun Jle [larense

1.10

OnexTponuTHueckas auccouuanus. CuibHble U cradble anekTposnuTsl. Cpena
BOIHBIX PAaCTBOPOB BCIICCTB: KHUCIIAs, HeﬁTpaﬂBHaH, arejIovHas. PeaKHI/II/I

HOHHOTO 0OMEHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmerannsl. [Tonoxenne HemeTtamwioB B [lepuoandeckoi cucteMe XUMUYECKUX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DuU3HUeCKe

CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMepe KHUCIOopoAa,

cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOMCTBA BaXHEHWITMX HEMETAUIOB (TAJIOT€HOB, CEpbhI, a30Ta,
dochopa, yraepoma W KpPEeMHHs) M HX COCIUHECHHMHA  (OKCHIOB,
KUCJIOPOJICOICPKAIMX KHCIIOT, BOJOPOIHBIX coenuHeHuid). [lpumeHeHune

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

2.3

Mertamnel. Tlonoxenue meramnoB B Ilepuoanueckoil cucTeMe XMMHYECKUX
anemenToB /.. MenneneeBa. OCOOEHHOCTH CTPOCHHMS JICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O0mue Gpuznueckre cBOHCTBa MeTa/IOB. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUUECKUN Pl HAMIPSHKEHUH METaNJIOB

2.4

XHWMHUYECKUE CBOMCTBA BAKHEHUIIMX METAJUIOB (HATpWH, KallMi, KaJbIUH,
MarHuii, alTlOMUHUNA, [IUHK, XpOM, XKelle30, Mellb) U UX coequHeHuil. Oomue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas cBs3b HEOPraHN4YC€CKUX BCIICCTB, IPUHAJICKAIUX K PA3JINIHBIM

KJ1accaM

XUMHS U )KU3Hb




3.1

Ponp xumum B 00OeCnedYeHHWH HSKOJOTHYECKOM, SHEPreTUYeCKOW W THIIEeBOMN
0€30MacHOCTH, Pa3BUTHH MEAUIHUHEI. [[OHATHE 0O HAYYHBIX METO/AaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHHﬁ

3.2

[IpencraBiennst 06 0OMUX HAYIHBIX MPUHIIUAIIAX POMBIIUICHHOTO TOTYyYCHHS
BOKHEHIIMX BEUIECTB. YEIOBEK B MUPE BELIECTB U MATEPUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIIMOHHBIE MaTE€pUalIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepUaJIbl JJIs 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE YI00pEHUS

3.3

XuMusi U 37I0pOBbE YEJIOBEKA: TMpaBUiia HCIOIb30BAHHS JIEKapPCTBEHHBIX
IpernapaToB, IpaBWjia OE30MaCHOTO HCIOJIb30BAHUS IpenapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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