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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4YeHusl, BOCIIMTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO o00pa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
YpOBHE CpeHero o011ero 00pa3oBaHus CPEACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaabHON )KM3HU OOIECTBa, a TAaKXKE C y4ETOM OOLIUX LieJiel U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aMMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA 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 ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: 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 HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

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  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIEHUH 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
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHONW U MPAKTUYECKOU AESITEIIBHOCTHA YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHYECKON OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMH U TEOPETHUYECKHUMU
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 TMOJXOJbl K OIpPEACNICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHopMaIMK, HEOOXOAMMBIX [JIsi TNPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, PU OMPEACIICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
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 MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE 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, UMEIOIIUX
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 ¢ atum, conepxkareiibHas XapaKTepUCTHKA LIEJIEH U 3a/lay 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
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHUEHTHPOBAHHOW HA TOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOT'O MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIICHUs
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 TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI PAa3JIUYHbIX BHUOB
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 BEIIECTB M XUMHUECKHX IMPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMU, UCTIONIB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHajau3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TI0OANBHBIX HpoOsieM
PALMOHANILHOTO MPUPOIOTNOIb30BAHUS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero ooiiero oopazoBaHus, coctariseT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYECKUX COEAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHsS BEIIeCTB M WX IMPEBpalllCHH:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUIaBjiIeHUE, OOYTITUBAHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHbIli ra3 W IONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJIEHNE NPAKTUYECKON pabOThI: MOJYyYEHUE FTUIICHA U U3YyUYEHHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kuciaopoaconep:kamue opranndeckKue coeJuHeHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rniepruHa U STUIICHIJINKOIIS.

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

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), TOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

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



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne ammuauHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBiIeHuUe,
Opo’KEeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrn4ecKas poJb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
neuttoao3el.  duU3ndyeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (THUAPOJIU3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH M0 M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKanue OpraHndecKue COeUHEHMS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce oOCyIIECTBIISIETCS Yepe3 HCIOJb30BaHHE KaK OOIUX €CTECTBEHHO-



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

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(uKauus, NepruoANYHOCTb, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBA, (DU3MUECKUE BETMUMHBI U €AMHUIIBI KX U3MEPECHHS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: MUIIEBBIC MPOIYKTHl, OCHOBHI PAllMOHATHLHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JaeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAA
000J10uKa. DHEPreTHUYEeCKHe yPOBHH, MOIAYPOBHU. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuit 3aKoH u llepuonnyeckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepuoguueckodl CHUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJOXKHBIX BEIICCTB IO TPyIIaM M IEepHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBA3UM (OOMEHHBII W JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATENBHOCTD.
Ctenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOpPraHUYECKUX BelecTB. [‘eHeTMueckass CBSI3b HEOPraHMYECKUX BEUIECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, IIETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, H3ydeHUE MOJENeHd KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUYeCcKo paboThl «BrnusHue paznuyHbIx (akTOpOB HA CKOPOCTh XUMUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHUYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

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

YemoBek B MHUpE BEIIECTB W MaTEPUATOB: BAXHEHIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30M1aCHOT0 MCIOJIb30BAHMS IIpenapaToB OBITOBOM XUMHUH B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISIIONTAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHIICBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMA [TPOI'PAMMBI 110 XUMUWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydyHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOT0 00pa3oBaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AUMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  MPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
o0ydJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXCs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U TO3HABATEIbHBIX 33/1a4, BBIOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

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

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

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
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME INOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMaIbHOM HAMpPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YyCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOU JIEITEIIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIbHOW TpaeKTOpUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIe, KAaK HMCTOUYHUKY
CyILIECTBOBAHHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJNO0OANBHOTO XapakKTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUSA
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTHXKCHUM XUMHH IS
pELIeHHs] BOMPOCOB PAllMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOTO HEMpUATUS JEUCTBUN, NPUHOCAIIUX Bpell OKpYyKaroen
OPUPOJHON cpefie, YMEHHsSI IPOrHO3MPOBATH HEOJIArONpHUSTHBIE 3KOJOTHYECKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSITEeHbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM WU COIMATIBLHOMU
MpakTUKEe, CHOCOOHOCTM W YMEHHMS aKTHBHO MPOTUBOCTOSITH HUJCOJIOTHHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeuMUKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEITOCTHOTO
NpE/ICTaBICHUsI 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
LIMBWIN3ALNN: B €€ T'YMaHHUCTUYECKON HAIIPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUadbHON KYyJIbTYpHl, pEHICHUU TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
YCTEIIHOTO TPY/a M SKOJIOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYHIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJTy9aeMble 3HAHWS JJIS aHAJIN3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaY4YHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO OJTYYEHUSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATENIBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCHnoHATbHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yJabTaThl OCBOEHUS y4e€OHOro mpenMera «XUMHsS» Ha
YPOBHE CpEeAHET0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HAQUMMbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIEHAyUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHUE, HAOIIOACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIE y4eOHbIE JEHCTBUS (IO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHEIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHON
I'PaMOTHOCTH U COLIMAJIBbHOW KOMIETEHIIMH 00y4aroInXcs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHBEpCAJIbHbIC YUCOHBIC
JNEUCTBHUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMH U  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIBTATHI AEATEILHOCTH C NOCTABJIECHHBIMHU LEAMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHWUM MPHUEMBI JIOTUMYECKOTO MBIILUICHUAS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIAacCHU(PUKAMKM BEIISCTB U
XUMHWYECKUX PEaKIUi;

YCTaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIY H3yYa€MbIMU
SIBJICHUSMU,



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOLIECCEe MO3HAHUSI, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMudeckas (opmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PElICHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad, MPUMEHAThH
Ha3BaHHbBIE MOJICIbHBIE MPEJACTABICHUS sl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLnii;

dbopMyTUpOBATH LIEJIM U 3a/1a41 UCCIIEIOBAHUS, UCIIOIL30BaTh TOCTABICHHbIE
U CaMOCTOSITEIBLHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHMS M TPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJI0IaTh 3a XOJO0OM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJCIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEeOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METO/JIOB PELIECHUS TPAKTUUECKUX 3a1a4, IPUMEHEHUIO PA3JIUYHbIX METOJIOB
MO3HAHMUS.

3) paboTa ¢ nunpopMmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO Pa3IWYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHUYECKHU OILICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

npHOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
uHopmanuu (cxemsl, rpaduKu, AUArPaMMbl, TAOIUIIbI, PUCYHKHU U APYTHUE);

WCIIOJIb30BaTh HAYUHbIN SI3bIK B KAUE€CTBE CPEJICTBA MPU PA0OTE C XUMUYECKOU
nHpopMalMel: NPUMEHSTh MEXIpeAMETHbIe ((PU3HUECKHEe U MaTeMaTUUYECKHUE)
3HaKU U CUMBOJIBL, (POpMYIIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKUE CpEACTBA
HATJISIAHOCTH.

OBJ1aieHNe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU [I€CTBUSIMU

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 0OCYXIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEAI0KEHHOM 3a1a4H;

BBICTYIIATh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabdOThl MO HMCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peaIM3allud Y4eOHOTO MPoeKTa U (HOPMYJIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeiCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOK II03HABATEIBbHYIO
NEATENIbHOCTh, ONpenessiss €€ LeJd W 3aJadyd, KOHTPOJMPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEHUCTBUH MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIIEIOBATEIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JIESITEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KIJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUA»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapPTUHBI MUPA, POJIY XMMHU B TTIO3HAHUU SIBJICHUN TPUPOIBI,
B (OPMHUPOBAaHWUU MBIIUICHHS W KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYCCKUX 3a7a4 M DKOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTpOHHAas
000J109Ka aTomMa, MOJIEKYJIa, BAJICHTHOCTh, AIEKTPOOTPHUIIATEIIBHOCTh, XHMUYECKas
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas M COKpamEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, YITIEPOAHBIN CKeleT, QYHKIIMOHAIbHAS TPyMIa, paguKal,
U30MEpUsL, U30MEPhI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPO U
a30TCOACPIKAIIUE COCAUHECHUS, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUs); TEOPUHM W 3aKOHBI (TEOpHUS CTPOCHUS



oprannueckux BemniectB A. M. BytnepoBa, 3aKkOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXale B OCHOBE MOHMMAaHUA MNPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
SABJICHUM, (PAKTONIOTMYECKUE CBEACHUSI O CBOMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCTOJb30BAaHUM BAXKHEUIIMX OPraHUYECKHUX BEHIECTB B OBITY H
MPAKTUYECKOMN JEATETbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U YpPaBHEHHM XUMUYECKHX PEaKIIHi,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JIJIsi WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIAcCy/TPyIIe COCIUHEHUH (YIJIEBOJOPOABI, KHCIOPOJ M a30TCoJepKaIlue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCJIWHEHMsI), J1aBaTh WM Ha3BaHHS IIO
cucremarnueckoir HomeHkiatype (IUPAC), a Takxke NPUBOIUTH TpUBHUATLHBIC
Ha3BaHMs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIMIEPUH, (eHos, (popmayblerus, aneTaabAerujl, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO034,
bpyKTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIbI XUMHYECKOW CBSI3U B
OPraHMYECKUX COCAUHCHUSIX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIacCOB
OpraHMYeCcKUX BEIECTB (METaH, 3TaH, 3TUJICH, MPOTWIICH, alleTUIeH, OyTaaneH-1,3,
MeTHI0yTaaueH- 1,3, 6€H30J1, METaHOJI, ATAHOJI, TUJICHTIIMKOJIb, TIUIEPUH, (HEHOII,
aneTagbIerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, eJUTI0JI03a,
aMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIY HHUMHU
YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbst (HETh, MPUPOIHBIN T'a3, YroJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTUUECKOE
MIPUMEHEHHE TIPOJIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa



peaKInu Mo U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPHU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HAOJI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
WCMOJIb30BaTh CHCTEMHBIE XUMUUYECKUE 3HAHUS i1 NPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MoCyJIol W Ja00OpaTOpHBIM OOOpYy/IOBaHMEM, a TaKkXe NpaBuia OOpaIleHUs C
BEII[ECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, ITOJTyUYCHHUE
ATUJICHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbBIC PEAKIIMU OPTraHUUYECKHUX BEIIECTB,
JieHaTypalusi 0eJIKOB P HArpEeBaHUU, IBETHBIC PEaKIIUU OCJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH TIpU OOpalleHud C BeleCTBAaMU U
7a00paTOpHBIM  O00OPY/IOBaHUEM, TMPEACTABISATh PE3yJbTaThl XUMHUUYECKOTO
JKCIIepUMEHTa B (OpMe 3alucH YpaBHEHUH COOTBETCTBYIOLIMX pEAKIHN U
(dbopMynHpOBaTH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJYy4aeMYyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHbopmainuu, IHTepHeT u Apyrux);

chOpMHUPOBAaHHOCTh  YMEHHMH  CcOOJMIOAaTh  MpaBWa  3KOJOTHYCCKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA >KUBBIC OPraHU3MBbl ONPENECIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMast cMbIca mokaszarens [IJIK, mosicHsaT, Ha mpuMepax crmocoObl
YMEHBUICHHUS W NPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHUS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHE
MPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL  CIENBIX W CIA0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obOo3HadeHui JI. Bpaiing mis 3anmucn XHMHUYECKHX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEACTABICHUI: O XUMHUUYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, POJIU XUMUU B MIO3HAHUU SIBIICHUM PUPOJIBI,
B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 37I0pPOBbIO U MPUPOJHON Cpeie;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, AJEKTPOOTPUILIATEIHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METAJTMYECKAasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peméTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pPacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJIUTHI,
JJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMKM, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUs] U MPEBPAIICHUS SHEPrUU
Py XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MaCHOM MCIIOIb30BAaHUU BAKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUECKON JIeITeTbHOCTH YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JIJIS
coctaBieHus GOpMyJd BEHIECTB M  YpaBHEHUW XMMHUUYECKHX  pEaKIHi,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tam€Has
U3BECTb, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOHAsI) B COCOUHEHHUSX, THII
KPUCTAJIMYECKOW PEHIETKM KOHKPETHOrO BelllecTBa (aTOMHAas, MOJICKYJISIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCTHIE BEIIECTBA — METAJIbl MU HEMETAaJUIbl, OKCHUJIbI, OCHOBAHMS,
KHUCJIOThI, aM(OTEepHbIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKpPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mepuoaoB Ilepumonnueckoil cucteMbl
XuUMu4Yeckux djemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTreTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB XMMHMUYECKUX JJIEMEHTOB UM UX COCAMHEHUU IO MEpUoaaM
rpynnaM [lepuoanyeckoil cucremsl Xumuueckux 31aeMeHToB [l. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPXKJIATh CYIIECTBOBAHHE TI'€HETUYECKOW CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEI[ECTBAMU C TTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IUYHBIM TpU3HAKaM (YUCIY W COCTaBYy pPEarupyrolnX BEIIECTB, TEILIOBOMY
addekTy peakiuu, U3MEHECHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHS, TIPH KOTOPBIX ITH PEAKIIUH HUAYT JO KOHIIA;

chOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYHUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBHUTENbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOrO OaliaHca
3TUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHHsS] XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHETO Bo3aecTBus (nmpunnui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JeXKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NPUHIMIAX U
AKOJIOTUYECKUX MPOo0IeMax XUMUYECKOr0 IPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATHS «MAacCOBas J0JIs BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLICHH ra30B MpHU
XUMUYECKUX PpEeaKIUsAX, MacChl BEIIECTBA WM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMHU
BEIIECTB, TEIIOBOrO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS] SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUJia MOJIb30BAHUS XUMUUYECKOM
MOCy/IoM U JTabOpaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIIIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;



c(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3/I0kKEHUE MEPOKCUIA BOJOPOAA B MPHUCYTCTBUM KaTalau3aTopa,
ONpEJENIEHHE Cpeabl pPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
MHIUKATOPa, BIUSAHUE PA3JIUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/au IO
temaM «Metamibl» U «HemeTamibl») B COOTBETCTBUMM C IpaBUJIaMU TEXHUKH
0e30macHOCTH IpHU OOpAIIEHUU C BEIIECTBAMHU U JaOOPaTOPHBIM 00OPYIOBAHUEM,
OPEJICTABIATh PE3yJdbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKLUM U (POPMYIHPOBATH BEIBOABI HA OCHOBE 3TUX
pE3yNIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
KOMMYyHUKaluu, UHTepHET U IpyTuXx);

chOpMUPOBAHHOCTh ~ YMEHHH  CcOOJIOJaTh  TpaBUJia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTENBHOCTH B UEIIX
COXPAHEHHUSI CBOETO 3JI0POBbsl M OKpYXKaIoIled MPUPOIHON Cpelbl, 0CO3HABATH
OIMACHOCTh BO3/ICMCTBUS HA JKMBBIE OPTaHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAas
cmbicn mnokazarenss [IJIK, moscHATP Ha npuMepax crnocoObl YMEHBIIEHUS U
IPEIOTBPALLECHNS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M YE€JI0BEKa;

U1 00yYaroIKXcsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pPOBbsl: YMEHUE
IPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaxX IO3HAHMs BELIECTB U
XUMHUYECKUX SBJICHU;

JUIA  CIIENBIX W CHabOBUIAIIMX OOYYaroOIIMXCSi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns mis 3anmmcn XUMHYECKHUX

dbopmyi.



