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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAaHEro oOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAAPCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerum pa3sutus Bocrnutanus B Poccuiickoin @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON  OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydYarOMIMXCS Ha
yYpOBHE CpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COZIEP’)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TMPUPOILI U B
MaTepuaabHON )KM3HHU OOIECTBa, a TAaKXKe C y4€TOM OOLIMX LieJel 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.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
INPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTaBAa OKPYXKAIOIIETO MHPA, OCO3HAHMSA B3aMMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMMHM LEIIMH U TOPUHIUIIAMU CPEAHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO 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»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIEHUH O CTPOEHUH BelnecTB. CBeZeHUS 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbI HAa YpOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIUMI,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XHUMHUYECKUX PEAKLMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIILHOW U MPAKTUYECKOU AEATEIbHOCTU YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH UHPOPMAITUIO U IPUMEHSITH €€ JIJIsl OTIOJTHEHUS 3HAaHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHopMaIi, HEOOXOAMMBIX [UJIsi TMPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 OOIIEero o0pa3oBaHUs, IPU ONpPEIEICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKMX 3HAHUW Kak  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, MMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

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

Hapsiny ¢ atumMm, conmepxareiibHas XapaKTepUCTHKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJep)KaHusl OOydYeHHs, OPHUEHTHPOBAHHOW HA TMOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOT'O MOJYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIIeHUs
NPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Jis PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0e30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM 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 TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBaHus, cocTariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).

COJEP XAHME OBYYEHUA
10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKor XUMUHU: €€ BOSHUKHOBECHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUN HOBBIX BELIECTB U MAaTEpUAIOB. Teopuss CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHUYEeCKUX COEAUHECHUSAX — OJUMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o KiaccupuKauu opraHWYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXXKHEHUIIINUX MPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

DKCIIEpUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MPEBPALLICHUN:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha X OCHOBE,



MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOACHUE M OIMCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAIICHUI0 OPraHUYECKHX BEIIECTB IIPU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriesoxopoasl

AJNKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran u 3TaH —
MpOCTEHIINE NPEACTABUTEIN AJKAHOB: (U3MYECKHE WU XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAl. DTUIEH U NMPONUIEH —
OpOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu  TUJIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA W
NOJIMMEPU3alIi1 ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u MmerunOyraauen-1,3: crpoeHue, BakHeWIIUE
XUMHUYECKHE CBOMCTBA (peakuusi nojuMepusauuu). llomydeHne CMHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMUA TPE/CTaBUTEIh AJKHMHOB: COCTaB, CTpOCHHE, (U3UUECKHE U
XUMHYECKUE CBOMCTBA (peakluM THAPUPOBAHMS, TaJOr€HUPOBAHUS, THApATAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (pU3MUeCKMe U XMMUUYECKHE CBOMCTBA
(peakiuu raJloreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpPUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peaxyuu
2A7102eHUPOBAHUS U HUMPOBAHUSL), nolyyenue u npumenerue. TOKCUIHOCTb apEHOB.
I'eneTnyeckast CBSI3b MEXAY YIVIEBOJOPOJAMU, MPUHAIJIEKAIIUMU K Pa3IUYHBIM
KJIacCaM.

[IpupoaHble MCTOYHUKHK YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTssHbIe Ta3el. Hedth u €€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nUpoiau3. IIpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHHMs BEIIECTB M WX IPEBPAILECHMIA:
O3HAKOMJIEHHE ¢ 00pa3liaMy IIACTMACC, KaydyKOB U pe3uHbl, Koyuiekun « Hed oy
U «YTOIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOAOPOAOB M IaJOTr€HONPOU3BOIHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: MOJYYEHHUE STUIIEHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnbie 3anaumn.

BblunciieHHsT 1O YpaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IIPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamue oprann4eckue coeIMHEHH




[IpenenbHble OAHOATOMHBIE CHHUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
bu3nyeckue M XUMHUYECKHE CBOMCTBAa (peakiMM C aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHu3M YeJOBEKa.

MHOroaTtoMHbl€  CHHUPTHL. DTUJIEHIJIMKOAbL W  TJHUIEPUH: CTPOEHUE,
dbu3uyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe CclupThl). JlelicTBUEe Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHoy: CTPOCHUE MOJEKYJbl, (U3UYECKHE U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbAeTrujl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHYECKUE CBOWCTBA (pPEaKIMU OKHUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJYyUYCHHE U IPUMEHEHHE.

OHOOCHOBHBIE TMPeIeNIbHBIC KApOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAs
KHUCIIOTBI: CTpOSHHE, (PU3NUECKHNe U XUMMUUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME st
KJlacca KUCJIOT, peakius dTepudukaum), moiayueHue u npuMmenerune. CreapuHoBas
U OJICMHOBAasl KUCJIOTHI KaK IMPEJCTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

Cnoxknble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponaus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIaccUpUKaluMs ~ yriaeBoioB  (MOHO-, JU- W
nojimcaxapuibl). [ 1r0Ko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIBI, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C THAPOKCUIIOM
menu(ll), okucnenrne aMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue,
Opo’KeHHE TITI0KO03bl), HAX0XKICHHUE B MPUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POIb.
dorocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmalia U
ueuoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
MpOBEJICHNEe, HAOJIOJCHHE U OMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBUE Kpaxmalla C HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU MO HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalnire OpraHuuecKmue COeIMHEHNU.

AMUHOKHCTOTHI KaK aM(OTEpHbIE OpraHudeckue coeqnHenns. duznueckue u
XMMHYECKUE CBOMCTBA aMHUHOKHCIOT (Ha mOpuMepe IiuMiuHAa). buonormyeckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.

benku kak NpuUpoOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPYyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaUeCTBEHHbIE PeaKlMU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M HUX IMPEBpallleHU:
HA0JII0/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpALMs OEJIKOB IpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3AINH, CPEIHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS U TTIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYEHUU OPTraHUYECKOW XHUMHUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAYYHBIX MOHATUN, TaK M TOHSTHUHA, SBISIIONIUXCS CUCTEMHBIMH JIJISi OTACIIbHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJdu3, CHUHTE3, KiIaccu(UKalus, MepHUOIUUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®dusnka: Marepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorusi: kimerka, opranmsMm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OHWOJOTMYECKH AaKTUBHBIE BemecTBa (OCNKH, YTIEBOMABI, KHUPHI,
bepmeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILUIHBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUe YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeliesieHUs] 3JIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u Ilepuonnyueckoil cucTteMbl
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAsl HEMOJSpHAs M TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHelil). BopopoaHnass cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMUMHYECKHX — peakmuid B
HEOPraHMYECKON M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOe paBHOBecue. DakToppl, BIUAKOIIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnnn Jle [latense.

DnexTponuTnyueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C MMOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBE/ICHNE
MpakTU4YecKkoil padoThl «BrnusHue pa3inyHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxkuumn».

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCIOJIB30BAHUEM MOHSITHS «MACCOBAsSI 1015
BEIIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux asnemeHToB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha MpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTMHEHU ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
aToMoB MeTasuioB. O6mme guiznueckre cBoicTBa MeTauioB. CriaBbl METAJUIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mme crocoObl ModydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
1a00OpaTOPHBIX OMBITOB (B3aMMOJEHCTBHE TUIIPOKCHUJIA aFOMUHUSL C PACcTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA ra30B MO W3BECTHOMY KOJIUYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIH OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOU M MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XMMHUUECKUX PEAKIIH.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BEIIECTB M MaTE€pUAIOB: Ba)XXHEHIINE CTPOUTEIbHBIC
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XuUMHST U 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 6€30MaCHOTO0 UCIIOJIb30BaHUS MPENapaToOB OBITOBON XMMHUU B
MOBCEJHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus  MeXnpeAMETHBIX  CBsA3€dl TOpu  HM3yYEeHUH oOmieid o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCMOIb30BaHUE Kak
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaIUOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEeMble, TOILIMBO,
PECYPCBHIL.

TexHoNorus: XMMHUYECKasi MPOMBILIUIEHHOCTb, METAJUIYPIHUsl, MPOU3BOACTBO
CTPOUTENIBHBIX MaTEPHUATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKLIHOHHBIX MAaTepUasos,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMHHOCTHBLIE PE3VYJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XIaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
0oOy4JarommXxcs M0 peaqu3aiiy 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;

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIINK O TTEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIE€A0BAaTEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaTbHOM KYyIbTYPHl, PEIMIEHUH TIOOAIBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METAITPEAMETHBIE PE3VIJIbTATHI

MeTaHpeﬂMeTHI)IC PE3YJIbTAaTbhl OCBOCHUA y‘l€6HOI‘O npeamMeTa «XuUMHUSI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpaA H CHGHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘-I€6HBI€ ,IIGﬁCTBHfI (HO3HaBaTCJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M YHUBEpCAJIbHBIC ydeOHBIE
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y9eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU IEJISIMU;



KCMOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU Il KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4ecKas (opmyJsia, ypaBHEHHE XUMUYCCKONU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMHU METOJOB HAy4YHOT'O IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 1Jisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHbTATOB MCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IMOMCKY METO/IOB PELICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MIHTepHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IMUYHBIX BUAOB U (HOPM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT MCHOJb30BAHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA IMPU PabOTEe C XUMUUECKOM
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J1e/iCTBUAMMN:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh IMpejiaracMblii  aJIl'OPUTM JIEUCTBUU TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHaju3a v
CaMOOLICHKH.

I[TPEAMETHBIE PE3VJIbTATHI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBJICHUH TTPUPO/IbI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeNeT, PYHKIMOHANIbHAS TPYIINa, paguKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
opranuyeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCTIOJb30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U NPEBPAIEHUN OPTAaHUYECKUX COEANHEHN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPTaHMYECKHX BEIMIECTB JIA WJLIIOCTPAIMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHU (yrieBOAOPOMAbI, KHCIOPOI U a30TCOJepKaliue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIMIEPUH, (EHON, (opMalbAeTh, ameTaabJerul, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

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

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



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3NUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJerua, MypaBbUHAs U YKCYCHasi KMCJIOTHI, TJII0K03a, Kpaxma, 1eJUT003a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOAOPOHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJHOTO M3 UCXO/IHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SIBIICHUH (HAaOJI0/ICHHE, N3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi u 1abopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe IpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, ITOTYyUECHUE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OpPYAOBAHHEM, TPEJACTABIATh PE3yAbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAINIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpelCTBa MAacCOBOU
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUSA HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSIThL 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUSI BEIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM sl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIH O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUNBl ~XUMUYECKHUX  PEaKlUi, pacTBOp, DJIEKTPOJMUTHI, HEDIJICKTPOJIMUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U IPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TOJyYCHUH M 0€30IMacCHOM HMCIOJb30BaHUH BAKHECUIIMX HEOPTraHHMYCCKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHHI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, YrJIEKUCIbIA ra3, aMMHak, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAsI, METaJUINYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. Menzeneena u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOITYIO, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XxuMuueckux sjementoB JI. M. MenneneeBa, HCIONB3ys HOHATHS «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUH TIO
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBIIATh YpPaBHEHUS pPEaKIUH pPa3TuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KaYECTBCHHBIA COCTAaB PAa3JIMYHbIX HEOPraHUYECKHWX BEIIECTB, PACMO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpPMHPOBAHHOCTh YMCHHMH pPaCKpPBIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS DJEKTPOHHOTO OamaHca
JTUX pEaKLuu;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKalniie B OCHOBE MPOMBIIIJICHHOTO TMOJyYeHUsI CEpHON KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUUCICHUS C HCIIOIB30BAaHUEM
TIOHATHS «MACcCOBast IOJISI BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIIICHUH ra30B MPH
XHMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMa Ta30B IO HU3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO A (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIIICCTB, PEBPAICHUS U COXPAaHCHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHHUE PA3NTUUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW peakilvu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIEHUH C BEIIECTBAMHU U Ja0OpaTOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBbSI M OKPYXKAIOMIEH MPUPOIHON Cpeabl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB, TOHUMAS



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsl 0OYYarOIIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbBSI: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHble 3¢ups
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3
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