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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepauuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6OpazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus yaeOHOTO IpeaMeTa
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHMHH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUA O0YUAIOIIMXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM JTAllOM pealu3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBAHHS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YellioBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npUpoHOI cpene. Peannsyercs xumMmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpenMeTa «XUMHs», COIEpKaHhe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEHU(PHUKHA HAyKH XUMHH, €€
3HA4YEHUS B MMO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ NMPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit ®enepannu.

XUMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
¢dbopMupOBaHUE PALlMOHATIBHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIleM MUpe KaK O €IMHCTBE MPHUPOJIBI M YeoBeKa, KOTopoe (hOpMUPYETCS B XUMHH
Ha OCHOBE IOHMMaHHUS BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS cCTajla
HEOTHEMJIEMOI YacTbl0 MHUPOBOHM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIICIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEeHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, SKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero oobpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYy4YaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMu  pefMeTa «XuUMuUs» SBISIOTCA 0a3oBble Kypcbl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX



ABIISIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMA 3HaHUU [0 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHH) U OpraHWYecKor XUMuu. POpMHUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3Y4YCHUU TMpeaMeTa OOEeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CrtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» 1 «OO01as 1 Heopranuyeckas
XUMHUSD» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
yuyeOHOro MaTepuasia M OOyCJOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWNA Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHH BellecTBa
paccMaTpuBalOTCSd Ha YpOBHE KJIACCHUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COEIWHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKM aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHusi B INpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpuBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHYECKH MaTepuanl u
(aKTOJIOTHMUECKUE CBEJCHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XUMHsD» O0OyUYalOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHE TMEePUOJUYECKOT0 3aKOHA C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3akoHa — OT 000O0Imaromer 10
OOBSICHAIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKWCTBAX U
NPUMEHEHHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TI03HABATEIBbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHECH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pelleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIEeOBaTeNIbCKUX 3aj1ad. B 1enoM conepikaHue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHUE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il TIOHUMAaHUS (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU M TEOPETHUYECKHMHU MPEIANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHust 3amad BOCIMTAHUSA, Pa3BUTHS W COLMAIM3ALMKU  O0y4YaroUIuXxcs
OPUHSATBIE MPOTpaMMON MO XUMHHU TMOAXOAbI K OINpEACNICHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE JUIS PA3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS NMPOOJIeM, TIOMCKa, aHAIN3a 1
00paboTkn wHMOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B npakTuke npenojaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHuUs, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTePUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPalIWLMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKM Kak oO0ractu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eIeH U3YUCHHsI IPEMETa SIBISETCS BIOJIHE ONPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIABHBIMHU LESIMHM H3ydeHUs mpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKHUX 3HAHMW KaK BaXKHEUIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
NOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOI0 XapakTepa,
03HAKOMJICHUE C HCTOPHEU UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCA B
MUPE BEIECTB U XMMHYECKHX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XU3HU;

e pa3BUTHE YMEHHA M CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHCHHMEM XUMHUYECKOTO DJKCIIEPUMEHTAa, COOJIIOJCHHUEM TIpaBUIl  0E€30I1acCHOTO
oOparreHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YUYCHHsI MpeaMeTa B
mporpaMMe 1Mo XMMHUHM YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CHUCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA O0OIIE00pa30BaTeIbHON  OpPraHU3AINH,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7au.

B cB3M c 3TUM npu U3YYeHHH TMpeaMera «XHUMHUS» JOMUHUPYIOLIEe 3HAuYEeHHE
NPHOOPETAIOT TaKWe IeNN U 3a7a49H, KaK:

aganTanus OOYyYaloIIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOUINX YHHUBEpPCAIbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BHUJIOB JI€ATEIbHOCTHU: PELICHUS MTPOOIIeM,
MOMCKA, aHanmu3a W o00paboTku uH}OpMaANMK, HEOOXOMUMBIX [IJIi MPUOOPETCHHsI OIbITA
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUU, a TaKXKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISpHON HH(DOPMALIUU XUMUYECKOTO
COJIepKaHus;



dopMupoBaHne U pa3BUTHE Y O0YJAIONIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJII0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IUTAHWPOBAHUH U TIPOBEIEHUH XMMHUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE y OOyJarommxcsi YOeKIEHHOCTH B T'YMAaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOW pOJAM B  pEHmIEHHMH TMIOOAIBHBIX  MPOOJIEM  palnOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHsS HEOOXOIMMOCTH OEpeXHOTO OTHOIIEHUS K TPUPOAEC M CBOEMY
37I0POBBIO, @ TAK)KE NMPUOOPETEHHUS OIBITA WCIOIB30BaHMS TOJIYYCHHBIX 3HAHUH [UIS TPUHSTHSL
IPaMOTHBIX PEIICHNUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueGHOM miaHe cpemHero obmero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHHS XHUMHHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapiser 67 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 33 yaca (1 gac B Hezemio).

COJEP)KXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnyecKkor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJY4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUsl OpraHnuecKux coequHennii A. M. bytneposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenrie o  kimaccuuKalMy  OpPraHUYECKUX  BemecTB.  HomeHkmiarypa
OpraHMYECKUX COEIUWHEHUM (CHUCTeMaTH4ecKas) M TpHUBUAIbHBIE HA3BaHUS BaXKHEUIINX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOABl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHMCAHUWE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (TUIaBJICHHE, OOYTITMBAHUE U TOPEHUE).

Yraesogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAln. MeTaH M 3TaH — MPOCTEUIINE
MPEJCTABUTENIA aJKaHOB: (U3MYECKHE W XWMHUYECKHE CBONCTBA (peakuuH 3aMelleHus |
TOpPEHMS ), HAXOXACHNUE B IPUPOJIE, TIOJTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH U MPONUIIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME W XHUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
rajJjioreHUPOBaHUSs, THIpaTalluU, OKUCICHHS U TIOJTUMEPHU3ALINH ), TOJTyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomydeHne cHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHUYECKHH psAA. AleTuileH —
NPOCTEUIINI MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOy4YeHUE U IPUMEHEHHE.



Apenbl. benson: cocrtaB, cTpoeHue, (PU3NUYECKHE W XHMHUYECKHE CBOMCTBA (peaxiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. lonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUposanus U HUMpO8aHus), Noayuenue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJISKAITMME K Pa3TUYHBIM KJIaCCaM.

[IpupoaHble HCTOYHMKH YTIIEBOIOPONOB. IIpupoaHblil Ta3 U monyTHbIE HEPTAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTHU: TeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHUECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepadboTKH.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YYEHHs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekinu «HedTs» 1 «YTonbpy», MOAeTupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHHUE NPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE STUJICHA U U3YUYCHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncienuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIM4yecTBa

MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKklUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckne coeiNHEHUs!

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON M JTAHON: CTpOeHHE, (PHU3UYECKUEe U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAYy MOJIEKyJaMu cupToB. JleiicTBre MeTaHoa U 3TaHoIIa
Ha OpraHU3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHICPUH: CTPOEHUE, (PUINYECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO IIETOYHBIMUA METallIaMHi, KaYeCTBEHHAs peaklMs Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHEHWe TIHMIepuHa W
STUJICHTJTUKOJIS.

@DeHoM: CTpPOCHHE MOJEKYINbl, (QU3NYecCKue W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anpaeruapl U kemowusl. DopManbAeruj, aleTalIbIETH: CTpPOeHUE, (QU3NYEeCKHe Hu
XMMUYECKHE CBOMCTBa (peaklMH OKHUCICHUS M BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbuHaAsi U YKCYCHasl KUCIIOTBI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs
sTepuduKanmm), ToNydyeHue U TmpuMmeHeHue. CTeapwHOBas H OJCHMHOBAas KHUCIOTBHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [IpumeHnenne xupoB. buonorudeckas poiib KUpPOB.

YrneBoasl: cocTas, KiacCUpUKALUS YTIEBOIOB (MOHO-, IH- U TTOJIMcaxapuabl). [ mroko3a —
IpocTeHIIni MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (GU3MUEeCKHEe U XUMHYECKUE
cBoicTBa (B3aumojeicTtBue ¢ rtuapokcunom Menu(ll), okmcieHne amMMUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKAEHHWE B MPUPOE,
npUMeHeHHe, ouonornueckas poib. oTocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nesmiono3a kak npupoaHble moaumepbl. CTpoeHre Kpaxmala U 1eJUTH0JIO3bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMala (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).



OKCrHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMPEBpAllEHUIl: MpOBeIEHHE,
HAONIO/ICHUE W OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm meau(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBHe
Kpaxmajia C HOJIOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBa pacTBOpa YKCYCHOU
KHUCTIOTHI.

PacuérHble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTA pPEaKIHUU 1O HM3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNS.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKMCIOT (Ha TpuMepe IMIKHA). buHojorndeckoe 3HaYCHHE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak nmpupoaHble BBICOKOMOJEKYIspHbIe coenuHeHus. [lepBuyHasi, BTopuyHas U
TpeTu4yHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
KaueCTBCHHBIC PEAKIIMH Ha OCIKH.

DKCTIepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPAICHUI: HAONIOJCHUE U
ONMCAaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHAaTypalus OENKOB MpH HarpeBaHUHU, I[BETHHIC
peakiuu OCJIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJEKYISPHBIX COCIUHEHUH: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alnuu, CpeaHss MoJjeKkylspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — OJMMEpU3aIIHs U MOJIMKOHICHCAIIHSL.

DKCTIepUMEHTAIBHBIE METOJIbI M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: O3HAKOMIICHUE C
o0pa3iiaMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanusi MexXnpeaMETHBIX CBA3EH MPU M3Y4EHUHU OopraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCS. 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MOHSITHA, SBIISIONINXCS CUCTEMHBIMU JJIsI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: SBIIEHUE, Hay4YHbIH (DakT, rumoresa, 3aKoH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluus, T[EePUOJIUYHOCTh, HaAONIO/IEHUEe, HW3MEpEeHHe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

®du3nka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJICKYJIa, SHEPTeTUIECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BElIeCTBa, (PU3NUEeCKUe BEJMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIME CPE/ICTBRA,
JICKapPCTBEHHBIE M KOCMETHYECKHE MPENapaThl, MATEPHAIbI U3 UCKYCCTBEHHBIX I CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHHUYECKAS XUMMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHUECKUH areMeHT. AToM. Sapo artoma, H30TOMbI. ODIJIEKTPOHHAs 00O0JI0YKAa.
DHEpPreTUYeCKue ypoOBHHU, MTOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemMenTsl. OcoOCHHOCTH
pacnpeneseHus 3JeKTPOHOB MO OpOUTAaIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DNeKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux snemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepuoanyuecKkoil CHUCTEMBbl XUMHUYECKUX
sneMmeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CII0KHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HaueHue MepUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

CtpoeHue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOHW CBSI3M (KOBaJCHTHAas
HEeMNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM W JOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DNeKTpooTpULaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[Tonsarue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B pacCTBOPE.

Knaccudukanust HeopraHnyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKUX
BEIECTB. ['eHeThyeckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANUX K Pa3IUYHBIM
KJIacCaM.

Xumudeckass peakmus. Kiaccupukamuss XUMHUYECKUX pEaKIUii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3NIUUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DnexrponuTnueckas aucconuainus. CunbHble W crnabbie 3neKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEHIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», M3ydeHUe
MoOJIelIe KPUCTAJUTMUECKUX pPEmETOK, HAOMIOJeHHEe U ONHUCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTaiau3aTopa,
ONpENIETICHUE CPEellbl PaCTBOPOB BEIIECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3amaun.

PacuéTpl M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMi, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBasl 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxkenne HemetamioB B Ilepuoguyeckoil cucTeME XUMHUUYECKUX
sanementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromMoB. Dusnueckue cBOICTBa
HEMETAJUIOB. AJUTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN ).

[IpuMeHeHre Ba)KHENILNX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEWUIINX METAIOB (HATpPUH, KaJWid, KajabIlUid, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO61mue criocoOb! moay4YeHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpallleHUI: H3y4yeHue
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIIepUMEHTAIbHbIX
3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMoOIeHiCTBHE THUIAPOKCHUIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IIEJIOYel, KauyeCTBEHHBIC
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuérbl mMacchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMun B 00eCTie4YeHIH SKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJAaX MO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHnii.

[IpencraBinenuss 00 OOIMX HAyYHBIX MNPUHLUINAX TPOMBIIUIEHHOTO MMOJIY4YE€HHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMUYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XUMHS U 310pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXNpeIMEeTHBIX CBSI3CH MPU M3ydEeHUU OOIEH W HEOPTraHWYECKON XUMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mre ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIM3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MO/ICJIUPOBAHUE, U3BMEPEHHUE, SBJICHUE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIleCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.



Bbuonorus: knerka, opraHums3M, 3KocHcTeMa, Ouocepa, Makpo- M MHKpPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorns: XUMHYECKas IIPOMBIIIJICHHOCTD, METaJLITypIHUs, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTEpUANOB, CEJIBCKOX O35 MICTBEHHOE IIPOU3BOJCTBO, IUIIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTb, HPOM3BOJICTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPUANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero ooOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-mMeTonndeckoii OCHOBOM il pa3paldOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IIPOrpaMM CpeHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTaBISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBALUU K 00YUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYy4arouIMxcs PyKOBOJCTBOBAaTHCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue MPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MNpeaMeTa «XHUMHS» JIOCTUTAlOTC B E€IUHCTBE
yueOHOM ¥ BOCIUTATENILHOM JEATETbHOCTH B  COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMU M HJ€aJlaMH POCCHICKOTO
rpaXXAaHCKOTo O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOpPMAaMH U MpaBWJIaMU TIOBEICHMUS,
CIOCOOCTBYIOLIMMH TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS TpeaMeTa «XHMHs OTPaKalT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M MPAKTHUYECKON JEsITeNbHOCTH OO0yJaromMXcs M0 peaau3aluu
MPUHSTHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U ITPaBOMNOPAJIKY;

IIPEACTABICHNUS] O COLMAIBHBIX HOpPMAax M NpaBUIaX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3IMYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XKEHUsI K MpOIlecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTI)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/Aa YYEHBIX U TPAKTUKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIOUIEM aHAIIU3€
nH(GOpPMaLIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPaIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOONIOACHHsI TPaBUJI OE30MAcCHOTO OOpAaIlleHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI UHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCJIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HapKOTUKOB, KypeHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWU TMPAKTUYECKUX 3a7ad COIHaIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGEecCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUSI K TPYY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpuH 0OOpa3oBaHMUs,
Oynymeit mpodeccuu u peanusanuy COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTpEeOHOCTEN 00I1IeCTBa;

6) IKOJI0rM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YKOHOMUYIECKUX
MPOIECCOB Ha COCTOSIHUE TTPUPOJAHON U COLIMATILHOM CpEbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMHUH ISl PEllIEHUsI BOIIPOCOB
palMoOHATBHOTO MPUPOAOIIOIH30BAHNUS;



AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTHMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HMH B
MI03HABATEIBbHOM, KOMMYHUKAaTHBHON M COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHr: MpodIeM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHIIW3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEHIEHUH TI00aTbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTMUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00ecreYeHnn yCIOBHHA yCIIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOM(OPTHOM KHU3HU KaXKIIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
yYMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS JUIs PeIICHHsI Tpo0ieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM AESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM TI0 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTSIM Tpyla B pa3Iu4HbIX cdepax npodeccrnoHambHON
JIeATEIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXMmpenMeTHbIE) 00LIeHaYYHbIE TOHATHUS, OTPAXKAIOIIHNE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEMIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HayuHbId (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCIIEI0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (opMupoBaHHEe (YHKIMOHATLHOW TPaMOTHOCTH |
COLMATBHOM KOMIIETEHIMH 00yJaroIInXCs;



CIOCOOHOCTh  OOYy4YaroIUXCs  HUCMOJNb30BaTh  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4yeOHbIE ACWCTBUS B I03HABATEIbHON H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3yibTaThl OTPA)KalOT OBJAJECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
IIO3HABATEJIBHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATHBHBIMU JICHCTBUSAMH.

OBiageHne yHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYyJIMPOBaTh M aKTYaJM3MpPOBATh IpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEAENATh LEIN AEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU LIEJISIMH;

MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMM HPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHble INPHU3HAKK TIOHATHMM W YCTaHABIMBATb HX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOLIME MTOHATHUS JJIs1 OOBbSICHEHHSI OTIICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIEC CBA3U MEKY N3y4acMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXKAEHUS (MHAYKTUBHBIC, JEAyKTHBHBIC, I10 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHATh B Ipolecce MO3HAHUA, UCIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MO/, TPe0Opa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyia, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElIeHHH Y4eOHBIX
MIO3HABATEJIbHBIX M NMPAKTUYECKUX 3a7ad, NPUMEHATHh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3Y4a€MbIX BELIECTB U XMMUYECKHUX PEAKIIUN.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEaKLU;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAa/IETh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHWPOBAHMSI M IPOBEIACHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKO U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS.

3) padorta ¢ nHpopManmeii:

OPUEHTHPOBATHCSI B  PpA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JUTEpaTypa XHMMHYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

¢dopMynHupoBaTh 3ampoCchl M NPUMEHATH DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(pOpMaLUU, HEOOXOAUMOM [T BBINOJIHEHHS Y4€OHBIX 33aJa4 ONPEIeIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IUYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHuss HHGOpMAIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIONIb30BAaTh HAyYHBIA SI3bIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
nH(popMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne YHHBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJie JHalIora /WM JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3CHTAIMEH pe3yabTaTOB MO3HABATENBHOW ACSITENLHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJHEHUHM XUMHYECKOIO
JKCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOrO MpoekTa U (HOpPMYITHpPOBATH BHIBOJABI MO pe3yiIbTaTaM MPOBEASHHBIX
UCCIIEIOBAaHUI MTyTEM COTIIACOBAHMS MO3UIIHI B X01€ 00CYXIEHUS 1 0OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/JsiTUBHBIMU 1€fiCTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO IESTENbHOCTD,
onpenenss e€ IeTu W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TP BBITIONHEHUHM YY€OHBIX M HCCIECIOBATENbCKUX 3aJad,
BBIOMpaTh Hanbosiee Ah(HEKTUBHBIN CIOCOO UX pEIICHUS C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLIUAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCH JEATENbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD» OTPAKAIOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAy4YHOH KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBJICHUU NPHUPOIBL, B (HOPMUPOBAHHH
MBILUIEHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BIAJCHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
MOHATHS (XUMHUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEHTHOCTb,
IIEKTPOOTPHUIIATENILHOCTh, XHMHMUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, paauKajl, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCANHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB A. M. DbyTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAILUE B OCHOBE ITOHUMAaHUs
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYeCKUX BELIECTB B OBITY
U IIPAKTUYECKOU JEATEIBbHOCTH YEI0BEKA;



c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MMOHSATUS MPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpani€éHHON) (popMysT opraHM4eCcKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIUBATh MOJAEIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme CoeluHEeHUN
(YrmeBomopobl, KHCIOPOA ¥ a30TCOACpXKAIIWE COCNUHEHHUS, BBICOKOMOJICKYJISPHBIE
COCIMHEHMS), JTaBaTh MM Ha3BaHUs 1o cuctematudyeckod HomeHknatype (IUPAC), a takxke
MPUBOJIUTH TPUBUAIBHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTUJICH, STWICHIJIUKOJb, TIMUEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAeruil, MypaBbUHas
KHCITIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIIOK03a, (PYKTO3a,
Kpaxmaj, LeJIJTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHIbI XMUMHYECKON CBA3M B OPraHUYEeCKUX
COCTMHECHUX (OJMHAPHBIC U KPATHEIC),

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENECH Pa3IMUYHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWiIeH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, ITHJICHTJIUKOJb, TNIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIOTBI, TJIOKO3a, Kpaxmal, UeJIioiio3a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTJIEBOJOPOIHOIO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS [0 XHMHYECKAM YpPaBHEHUSM
(Macchl, 00bE€Ma, KONMMYECTBA HCXOAHOTO BELIECTBA WJIM MPOAYKTAa PEaKUUU IO H3BECTHBIM
Mmacce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIQ/IETh CHCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, MCHOJb3yeMbIX B XHUMHHM TIPH HM3YYEHHHM BELIECTB M XHMHYECKUX SIBIICHUU
(HabOmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEUICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATh W BBIIOJHATh XUMHYECKHNA HSKCIEPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIIECTB MPH HArPEBAHUU, MOJyYEHUE ITHIICHA U U3YUYCHHE €Tro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypanus OeIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEITKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHUKH 0€30MacHOCTU
npu OOpalleHUuu C BEIIeCTBAMHU U JIADOPATOPHBIM OOOPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI



XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKIuil Hu
(dbopMyITUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbI U
OKpYKarollel NPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OpPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBILIECHUS U MPEIOTBPAIICHHUs] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeIIOBEKa;

JUIsE O0YYaIOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIIENBbIX W CIIA0OBUAIIMX OOYYaroONIUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOUYECUHYIO cucTeMy obo3HadeHuit JI. bpailns i 3anucu XuMu4eckux GopMmyIL.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUHU SIBICHHUNM TPUPOILI, B (POPMUPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeIe;

BIIAQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKUCIICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs, METa/NINYecKas, BOJOPOJHAs),
KpUCTAJUITMYECKasi  pelIéTka, THUIMBl XUMHYECKHUX  PEaKIHil, pacTBOp, 3JIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsE TUCCOLMALUSA, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTbH
XUMHYECKOH  peakluH, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
3JIEKTPOJUTUYECKON JAucconuanuu, nepuoauueckud 3akoH JI. WM. MenaeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS HHEPTrUU MPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SA3BIK XHUMHH, MHPOBO33PEHUECKHE 3HaHUS,
JeXalue B OCHOBE IMOHMMAaHMUS NPUYUHHOCTH M CHCTEMHOCTH XHMUYECKUX SIBJICHUIA,
(dakTosornuecKue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUYECKOM IEATETHHOCTH YEIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTAHABINBAThH
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPU OMHCAHUA HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKJIATYpPY
(IUPAC) u TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIeCTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas M3BeCTh, HErali€Has W3BEeCTb, MUThEBAs COJA, MUPUT U

Apyrue);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX
AIIEMEHTOB B COCIUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAsI, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAaHMUECKUX BEIICCTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpyIIe COSUHEHUH (TIPOCThIEe BEIIECTBA — METAILIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICH mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIIUY;

c(OpPMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cucteMbl XUMUYECKHUX 35ieMeHTOB []. U.
MenneneeBa, HCIONb3YS MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB U UX
COEMHEHUH Mo nepuoaaM u rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, MOJATBEPXkKIaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIAYy HEOPraHWMYEeCKMMH BEIIeCTBAMU C IIOMOIIBIO ypaBHEHMIA
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

c(OPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU 10 PA3TUYHBIM
npu3HaKkaM (YHUCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENEHEH OKHUCICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKli, YIaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YpaBHEHUS pPEaKLUUN pa3IMYHBIX TUIOB, MOJIHBIE
U COKpamEHHBbIC YPaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH
peaKIu UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KauyeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYITHOCTh OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHUIN OOBICHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHeIHero BozneiicTeus (mpunuun Jle Hlarense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XHUMHYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYEeHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takxke cHopMHUpOBaAaHHOCTH
MPEJCTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIHOJIb30BAaHUEM IOHSTHUS
«MaccoBasi 0Nl BEILIECTBA B pAcTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MHPU XUMHUYECKHX
peaKIHsIX, Macchl BEUIeCTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEILIECTB, ITPEBPAIICHUS U COXPAHEHUS YHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKE MPaBHJIAa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(paznmokeHue TMeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OINpPENEICHHE CPEabl
PacTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIUSHUE PA3IUIHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIU, peaklud HMOHHOTO OOMEHa, Ka4eCTBEHHBIC pPEaKIHHu Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS, pPellIeHHEe 3KCIePUMEHTAIbHbBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMH TEXHUKHU
0€30IaCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, TPEACTABIATh
pe3yNbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu YpaBHEHUW COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJTy4aeMyI0 M3 pa3HBIX HCTOYHUKOB (CpeACTBAa MAacCOBOM KOMMYHHKAIUU, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBe/EeHHA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEIIECTB, TOHUMAasi cMbICT mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISL  CIIETIBIX W CA0OBUASIIMX OOydYaIOImUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.
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9 HenpenenbHble yrieBOOOPOIbI: aJKEHBI, 6 |
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