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MNOSICHUTEJIbHAS 3ATIMCKA

[IporpaMma IO XMMHH Ha YPOBHE CpEeIHEro obuiero obpa3oBaHus
paspaborana Ha ocHoBe de/epajbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpaszosanun B Poccuiickoit denepauuu», TpeGoBaHMil K pe3yjbTraraM OCBOCHHUA
dbenepanbHOil 00pa3oBaTeNIbHOM NPOrpaMMbl CPEIHEro obmiero oOpa3oBaHMs
(®OI1 COO), mnpexcraBieHHbiXx B~ PelepalbHOM — roCyIapCTBEHHOM
obpasosarenbHom crangapre COO, ¢ yuérom KoHuenuuu npenofaBaus
yuyeGHOro npeamera «XuMmus» B 00pa3oBaTe/bHBIX OpPraHH3ALMUAX Poccuiickon
Qejepalliy, pealu3yIOUIMX OCHOBHble ~00pa3oBaTe/lbHbIE MPOTPaMMBI, M
OCHOBHBIX TONOXKeHui «CTpaTernst pasBuTHs BOCTIMTaHMs B Poccuickon
®enepaunn Ha nepuon ao 2025 roxa» (Pacmopskenue I[IpaButensctBa P® or
29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOAOB K pa3paboTKe MpOrpamMMbl MO XMWMHH, K OINpPEIC/ICHHIO
obeii cTpaTerun oGydeHus, BOCIMTAHUA M Pa3BUTHS O0YYaIOLIMXCs CPeCTBAMHU
yueGHoro npeamera «Xumus» s 10-11 knaccos Ha 0a30BOM ypOBHE COCTaBUIIH
kxonuentyanbbie nonoxenus G®IOC COO o B3anMOOOYCIIOBICHHOCTH Lene,
CcO/lepXKaHHs, pe3y/ibTaToB OOyueHMss M TpeOOBaHMH K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB.

XuMu4ecKkoe obOpa3oBaHue, MoJly4aemMoe BBIMTYCKHUKaMH
0611e00pa30BaTENbHON  OPraHU3alM|, SBISETCS HEOTHEMIEMOH HacThio HX
obpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM STaroM  peajrusalvd  Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIHOYEBBIX [IEHHOCTEeH, MPUCYIIUX
LeNOCTHON CHCTEeMe XHMHYECKoro o0pasoBaHMs. OTH LEHHOCTH KacaloTes
[O3HAHMs 3aKOHOB MPHPO/IbI, POPMUPOBAHHS MHPOBO33PEHHs 1 OOIIEH KyIbTYpbl
yejoBeKa, a TAKXKEe OJKOJIOTMYecKH OOOCHOBAHHOrO OTHOLICHHS K CBOEMY
30pOBBIO M [PUPOJHOH cpere. Peanusyercs XUMHYECKOE obpa3zoBaHue
06y4aloNIMXCs HA YPOBHE CpeJiHero obiuero o0pa3oBaHus CpeACTBAMHU yueOHOro
npeaMera «XuUMHS», COJEPXKAHHE M TIOCTPOCHHE KOTOPOro ONpPEICICHbI B
MporpaMMe MO XHMHH C Y4E€TOM CreUM(OHKH HayKH XHMHH, eé 3HA4YeHUs B
MO3HAHMM TIPUPOJbI M B MaTepHalbHOM XWU3HW OOIIECTBa, a TaKke C y4€TOM
oGWMX Leneld M TPUHIMIOB, XapaKTepH3YIOIIMX COBPEMEHHOE COCTOAHHE
cucTeMsl cpejiHero obuero obpazoBanus B Poccuiickoii dezepaiuy.

XuMusi KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MIpaeT oco0yio ponb B
COBpEMEHHO} MBUIN3ALMH, B CO3JaHMM HOBO¥H 0asbl MaTepHaIbHOH KYJIBTYPBI.
OHa BHOCHT CBO#f BKJIaJ B (OPMUPOBAHHE PALIMOHAIBHOTO HAYYHOrO MBILUICHHA,
B CO3/JaHKe LIEJOCTHOrO MpeACTaBIeHus 00 OKpyXKalolleM MHMpE Kak O €MHCTBE
NPUPOJBI U 4YesoBeKa, KoTopoe (GopMupyeTcs B XMMHH Ha OCHOBE MOHHMAHH
BEIIIECTBEHHOTO COCTAaBa OKPYIXKAIOLIEro MHpa, OCO3HAHMs B3aUMOCBA3H MEXIY
CTpOEHHEM BEIIECTB, HX CBOMCTBAMH H BO3MOXKHBIMH 00J1aCTAMHU NPUMECHEHHS.



TecHo B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMUS CTajld
HeOTHEMIEMOl YaCTBIO MUPOBO# KyJIBTYPbI, HEOOXOAUMBIM YCJIOBHEM YCTICIIHOTO
TpyAa ¥ JKM3HH KaKIOro 4ieHa obmecTBa. CoBpeMeHHass XHMHsS Kak Hayka
co3maTeNbHas, KaK Hayka BBICOKMX TEXHOJOTMH HarpaBicHa Ha peleHue
rI06aTbHBIX TpO6IeM YCTOHYMBOrO pPasBUTHsS HENOBEHECTBA  — CBIPHEBOH,
3HEpreTHYeCKOH, MUILIEBOH, IKOJIOrHYEeCKOi 6€30MacHOCTH U OXPaHBI 3/10POBbS.

B COOTBETCTBMH ¢ OOIIMMHM LEIAMH M TNPUHLIMUIAMU CPEIHETO obuiero
00pa3oBaHus COAEp)KaHHe MpeaMeTa «Xumus» (10-11 knaccel, 6a30Bbli ypOBEHb
W3y4eHHs) OPHEHTHPOBAHO NMPEHMYIIECTBCHHO Ha 00IIEKYTBTYPHYIO MOArOTOBKY
obyuarommxcsi, HeOOXOAMMYIO MM JUIA BBIPAGOTKH ~ MHUPOBO33PEHYECKHX
OPHEHTHPOB, YCHEIUHOTO BKIIOYEHHS B IKH3HB coumyma, TMPOIO/DKEeHHS
06pa3oBaHus B Pa3MYHbIX 001ACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapnsiolMMu  nipeaMeTa  «XuMUsD»  ABISIOTCA 6a3oBble KypChl —
«Oprannyeckas xumus» # «OOmas W HeopraHuteckas XHMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP)KaHMsl KOTOPBIX sBJISIOTCS OCHOBBI 0a30BOi HayKH: CHCTeMa
3HAHMM 110 HEOPraHWYEeCKOH XMMHUH (C BKIIOYECHHEM 3HAHUI U3 O0IIei XUMHUH) U
opranuyeckoil xumuu. PopMUpoBaHHe JIaHHOW CHCTEeMbl 3HAHHH NPHU HU3YYCHUH
npeaMera obecrevMBaeT BO3MOXKHOCTh PacCMOTPEHHMs  BCETO MHOroo0pasus
BelIleCTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB TEOpHH XUMHH.

CTpyKTypa COJep)KaHus KypcoB — «Oprannyeckas xumus» U «OOumas u
HeopraHudecKas XuMMHs» CHOpPMHpOBaHA B NPOrpamMme Io XMMHH Ha OCHOBE
CHCTEMHOrO TMOAXOAa K HM3y4eHHI0 ydeOHOro marepuana u o0ycnoBiieHa
MCTOpPHYECKH  OOOCHOBaHHBIM  Pa3sBHUTHEM 3HaHWM Ha  ONpeAeN€HHBIX
TeopeTHuecknx ypoBHax. Tak, B Kypce OpraHu4ecKod XMMHU BeLIeCTBA
paccMaTpHBalOTCs Ha YypPOBHE KJIACCHYECKONW TEOpHHM CTPOEHMs OpraHH4eCKHX
COeQMHEHHHl, a Talkke Ha YPOBHE CTEPEOXHMMHYECKMX H  IJICKTPOHHBIX
MpeACTaBlIeHui O CTPOSHMH BELIECTB. Cpenenusi 00 u3ydaeMbIX B Kypce
BellleCTBaX JAIOTCA B Pa3BUTHU — OT YIJIEBOJOPOAOB 0 CIOKHBIX OHOJIOrHYECKH
AKTUBHBIX COelHHeHHil. B Kypce OpraHMYecKOW XHMHM MOJIyHaloT pa3sBHTHE
chopMHPOBaHHbIE HA YPOBHE OCHOBHOTO obuiero oOpa3oBaHus MepBOHAYAIbHbIC
TIpeICTAaBICHHs O XHMUYECKOH CBA3H, Knaccu(UKALMOHHBIX MIPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BEIECTB OT UX CTPOSHHS, O XUMUIECKOH peaKiny.

[lon HOBBHIM YyIJIOM 3peHHs B Tpeamere «XHMHS» 0a30BOro ypOBHS
paccMaTpuUBaeTcss M3y4eHHbI Ha ypOBHE OCHOBHOTIO obuero 00pa3oBaHHs
TeopeTHYecKHii Marepuan M (aKTONOrMYecKHe CBEACHHA O BEIIeCTBAaX M
XUMUYECKOM peakimu. Tak, B 4aCTHOCTH, B Kypce «Ob6mas U HeopraHu4ecKas
XMMHSy OOYYalOMIMMCST TIPEIOCTaBIseTCs BO3MOKHOCTE  OCO3HATE 3Ha4YeHHE
MEePHOJMYECKOro 3aKOHA ¢ OOIIEeTeOPEeTHYECKHX H METOOTTOTHYECKHX MO3UIIUI,



riy0)Ke TOHATh HCTOPHYECKOE H3MEHEHHE byHKUMi 3TOro 3aKkoHa — OT
060o61maroLIeit 10 06BACHSIIOLIEH U MPOrHO3UPYIOILEH.

EnuHas cHcTeMa 3HaHWil 0 BaKHEHIIMX BEIeCTBAaX, X COCTaBe, CTPOCHHH,
CBOMCTBAX M NPUMEHEHHH, @ TAKKe O XHMHYECKHX peaKUusX, WX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHWs JONOJHAETCA B Kypcax 10 u 11 xmnaccoB
3MEMEHTAMH CONEPXKaHHMS, WUMEIOIMMH Ky/IbTYpPOJIOrHYecKuil H MPHUKJIAJHON
XapakTep. OTH 3HAaHMS CIIOCOOCTBYIOT MOHHMAHHMIO B3aWMOCBA3M XHMHM C
ApyrMMH HayKaMH, PacKpbiBalOT e€ pojib B MO3HABaTENbHON M TNPAaKTHYECKOH
JeATEeIbHOCTH Ye/OBeKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXEHHS K TNPOLECCY
TBOpYECTBA B 00JACTH TEOPHH M NPAKTHYECKUX MPHIOKEHUH XUMHUH, IOMOTraioT
BBITYCKHMKY OPHEHTHPOBaTbCsi B OOLIECTBEHHO H JIMYHOCTHO 3HAYHMBIX
npoGieMax, CBS3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIHBATH uHGOpMALIHIO H
MPUMeHATh €& Ul TONOJHeHHMs 3HAHWHM, pPelICHHs WHTe/UICKTYalbHbIX U
SKCTIEPUMEHTAIBHBIX HCCIIeI0BaTeIbCKUX 3a1a4. B nenom conepxkanue y4eOHOro
npenMera  «XUMHS»  JIAHHOTO  yPOBHsS ~ M3yY€HHs  OPHEHTHPOBaHO — Ha
dopmupoBaHue y OOYy4arOUIMXCH MHUPOBO33PEHYECKOH OCHOBBI UL MOHHUMAHHS
dunocodpckux Hael, TaKMX Kak: MaTepuanbHOE €IWHCTBO HEOPraHH4ecKoro H
OpPraHMYecKOro Mmupa, OOYCIOBJIEHHOCTh CBOHCTB BELIECTB HX COCTaBOM H
CTpOeHHEM, I103HaBaeMOCTh IPUPOIHBIX SBJICHUH ITyTEM DJKCIIEpUMEHTa H
pellleHus TMPOTHBOPEYMi MeXJIy HOBbIMH (aKTamMM W  TEOPeTHYECKHMHU
TIPEeNOChUIKAMH, OCO3HAHUE POJIM XHMUH B PELICHHH SKOJIOTHIECKHX npobieM, a
TaKKe npobiieM cOepeXeHUs FHEPIETHIECKHX PECYpPCOB, ChIPbs, CO3/1aHHA HOBBIX
TEXHOJIOTUH U MaTepHaoB.

B rmaHe peluieHWs 3aja4 BOCIMTaHHWs, Pa3sBUTHA K  COLMANM3ALNH
00y4alomuXCcsl MPUHATBIE IPOrpamMMoOi MO XHMHH TMOAXOAbI K OMNPEICICHHMIO
colepKaHWs M TIOCTPOEHMs TpeaAMeTa MpeayCMaTpUBaioT dbopMUpOBaHHE
YHHUBEPCAJNbHBIX Y4eOHBIX JeHCTBHH, HMEIOLIHX 0a30BOoe 3HAYCHHE JUIf
pasiMYHBIX BHJOB JEATENBHOCTH: PEIICHUS npobnieM, IOHMCKa, aHauu3a |
06paboTku HHPOpMALIMH, HEOGXOTMMBIX JUTS TIPHOOPETEHU OTIbITa NpaKTHYECKON
M HCC/Ie0BaTeIbCKOM JeSITeIbHOCTH, 3aHUMAIOIEd BaXKHOe MECTO B MO3HAHHMH
XUMHH.

B npakTuke MpenojaBaHHs XWMHH KaK Ha YpPOBHE OCHOBHOIO obuiero
oGpa3oBaHus, TaK U HA yPOBHE CpeJiHero obiuero obpa3oBaHHs, MPH ONpee/IeHHH
coZlepKaTeNbHOM XapaKTepUCTUKH Lelell H3y4eHHs MNpeaMeTa HarpaBlIeHHEM
MepBOCTENEHHOM 3HAYMMOCTH TPAJMLHOHHO NPH3HAETCS (hopMHUpOBaHHE OCHOB
XUMHUYECKOM HayKu Kak 00/1acTH COBPEMEHHOr0 eCTeCTBO3HaHW, NPaKTU4ECKOM
NeATEeNBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyIbTYypBI. C
METOJMYECKON TOYKM 3PEHHs TaKoi IMOAXOA K OMNpEIeNeHHIO LeeH H3ydeHus
npeaMeTa sBJIsieTCs BIIOJIHE ONpaBIaHHbIM.



CorjlacHO [aHHOM TOYKe 3peHHUs IJIaBHBIMM LIEJSMH M3Y4YCHHMS IpeaMeTa
«Xumus» Ha 6azoBom yposHe (10 =11 ki1.) ABIstOTCS:

o (opMHUpOBaHHME CHCTEMbl XMMHYECKHX 3HAHMH  Kak BaKHEH1IEeH
COCTABJIAIOIIEH eCTeCTBEHHO-HAay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeXxaT KJIoYeBble MOHATHS, (yHIaMEHTaJbHbIe 3aKOHBI M TCOPHH XHMMHH,
OCBOEHHME $3bIKa HAYKH, YCBOEHHE M TOHHMAHHE CYIIHOCTH AOCTYITHBIX
060061IeHHI MHPOBO33PEHYECKOrO XapaKTepa, O3HAKOMJIEHHE C HCTOpHeH
MX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHE MPEJCTABICHUH O HAyYHBIX METO/AX MO3HAHHS
BEIIECTB M XHMHYECKHX peaKuuil, HeOOXOAMMBIX Ui TMpHOOpeTeHHs
YMEHUN OpHUEHTHPOBATHCA B MHpE BELIECTB H XHMHYECKHX SIBJICHUH,
MMEIOIMX MECTO B IIPUPO/IE, B IPAKTHYECKOMN U NMOBCEHEBHOMN KU3HU;

e pa3BHTHe YMeHHil U CIIOCOGOB JeATENbHOCTH, CBS3aHHBIX C HAaO/IIOICHHEM H
OOBSICHEHHEM XHMHYECKOr0 JKCIEPUMEHTa, COOII0OJeHHEM  IpaBHI
Ge3onacHOro oOpaleHus ¢ BeLIECTBAMU.

Hapsny ¢ 9TuM, cojepikaTelibHas XapaKTepUCTUKaA Leel U 3a1ad U3y4eHHs
npeAMeTa B IporpaMMe Mo XMMHMH YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMH NPHOPHTETaMM B CHCTeMe cpeaHero obmero obpasosanus. Ceroans B
MpenojaBaHMK XMMHUM B Oonpuiedl  crenmeHH  OTHAETCA  MpPEANOYTEHHE
NMPaKTUYECKOHM KOMIIOHEHTe cojepikaHus OOyd4eHus, OPHEHTHPOBAHHOHW Ha
MOJATOTOBKY BBINYCKHHKa 00I1eo0pa3oBaTe/bHOM OpraHu3aluy, BIAJICIOLIEro He
HabOpOM 3HaHMH, a (YHKUMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMH H
YMEHHSAMH aKTMBHOTO MOJyYeHHUs 3HAHWH M MPUMEHEHHs MX B pealbHOH JKH3HHU
JUISl pellieHus] TPaKTHYECKHX 3a/1a4.

B cBA3M C OTMM INpH H3y4YeHHH npeamera «XHUMHsS» IOMHHUPYIOLIEe
3Ha4YeHHe MPUOOPETAIOT TaKHe LI U 3a/1a4H, KaK:

ajanTanUs o0y4alommMXcsi K yCIOBUSAM JMHAMHYHO Pa3BUBAIOILETOCs MHUDA,
hOpMHpOBaHHe  HMHTE/UIEKTYalbHO  Pa3BMTOM  JMYHOCTH,  TOTOBOH K
caMo0Opa30BaHMIO, COTPYIHHYECTBY, CaMOCTOSTEIFHOMY NPUHATHIO IPaMOTHBIX
pelleHnit B KOHKPETHBIX KM3HEHHBIX CUTYalHUsX, CBSI3aHHBIX C BEILECTBAMH U HX
NPUMEHEHHEM;

dbopmupoBaHHe y OOY4YAIOUMXCH KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMH), MMEIOIIMX YHHUBEpCaJIbHOE 3HAYEHHE Ul pPa3IHyYHbIX BHIIOB
[eSTeNTBHOCTH: pellleHus TpobiieM, MOKUCKa, aHamH3a U 00paboTku WHGOpMALHH,
HEOOXOMUMBIX JUls NpHOOpeTeHHs OIbiTa JesTEJbHOCTH, KOTOpas 3aHHUMaeT
Ba)XHOE MECTO B TMO3HAHMM XHMHHM, a TaKKe JUld OLEHKM C [O3ULHUH
9KOJIOTMYECKOM O0€e30MacHOCTH XapakTepa BIMSHHA BELIECTB M XHMHYECKHX
MPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOIHYIO Cpeny;



pa3BUTHE [O3HABATENIbHBIX HHTEPECOB, WHTEJUICKTYAJbHBIX H TBOPYECKHX
CrIocoGHOCTEH 06yUaIOIMXCs: CTIOCOOHOCTH CAaMOCTOATEIBHO npuoOpeTaTh HOBbIC
3HAHMS 110 XUMHH B COOTBETCTBHH C KM3HEHHBIMH NMOTPEOHOCTSMH, HCIIONIB30BATH
coBpeMeHHbIe HHQOPMAILMOHHbIE TEXHOJIOTHH /IS TIOMCKA M aHaInsa yyeOHOU H
HAYYHO-TIOMYJIAPHON HHOPMALIMH XMMUYECKOTO COACPKAHUL,

(opMHUpOBaHHUE U PasBUTHE y 00yYaIOLIUXCS aCCOLMATHBHOIO U JIOTHAECKOTO
MBILIEHHS, HaOMoAaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0co0eHHO
HeoOXOAMMbI, B YAaCTHOCTH, NMpPH IUIAHWPOBAHHH M TPOBEJCHHH XHMHHYECKOTO
SKCIIEpUMEHTA;

BocruTanue y oOOydaiommxcs —yOeIEHHOCTH B ryMaHHCTHYECKON
HATIPaBJIEHHOCTH XMMHUH, €€ BAKHOH pOJIM B PCLICHHH rno6anpHbIX Npo0JIeM
PALMOHATBHOTO TPHPOIONO/B30BAHHS, MOTONHEHMS IHEPreTHIECKHX pecypcoB U
COXpaHEeHHs MPUPOJHOrO PaBHOBECHs, OCO3HAHMS HeoOXOAUMOCTH OepeKHOro
OTHOLIEHHS K TNPHUPOJie M CBOEMY 310pPOBBIO, a TAKKe nproOpeTeHus OIbITa
MCIIONIb30BaHMUs TOJYYEHHbIX 3HAHWW JUIA TNPHHATHSA IPaMOTHBIX pelleHul B
CHTYalUsIX, CBA3aHHBIX ¢ XUMHYECKUMH SABJICHUSAMH.

B y4yeGHOM IulaHe cpenHero obuiero oOpa3oBaHWs MpeaMeT «XUMHS»
6a30BOTO YPOBHS BXOJHMT B COCTaB NMPeAMETHON 001acTH «EcTecTBeHHO-HAYYHBIE
MpeIMETHI».

O611ee YMCIO YacOB, OTBENEHHBIX /Ul H3y4eHHs XMMHH, Ha 06a30BOM ypOBHE
cpeaHero obuiero 06pa3oBaHus, COCTaBseT 68 Jacos: B 10 xnacce — 34 yaca (1
yac B Heaemo), B 11 knacce — 34 gaca (1 yac B HeeIO).



COJEP)KAHUE OBYYEHUS
10 KJIACC
OPITAHUYECKASI XUMUSI

TeopeTn4yecKHe OCHOBBI OpraHHYecKoi XHMHH

[IpeaMeT OpraHMYeCcKO! XMMHUH: e€ BOSHUKHOBEHHE, pa3BUTHE U 3HA4YEHHE B
MOJTy4eHHH HOBBIX BEIUECTB W MaTepHAJIOB. Teoprsi CTpPOEHHs OPraHHYECKHX
coenuHernit A. M. ByTiepoBa, €€ OCHOBHbIE MOJIOKECHHA. CTpyKTypHBIe HOpMYJIbI
OpraHMYecKuX BelIeCTB. Tomonorusi, wusoMepus. Xumu4yeckas CBiA3b B
OpraHM4eCcKHX COeMHEHUAX — OAMHAPHBIC M KPATHBIC CBS3H.

[IpencTaBieHue O Ki1acCHUKALMK OPraHHYeCKuX pemectB. HoMeHkaTypa
OpPraHMYeCKUX COeIUHEHHH (cucTemMaTHyecKas) W TPHUBHAIbHBIC HA3BAHMA
BayKHEHIINX TpeACTaBUTeNel KIaccoB OPraHN4eCKHX BEIIECTB.

JKCIIEpUMEHTAIBHBIE METOJbl M3Y4eHHs BEIIECTB H HX TpeBpalleH i
03HAKOMJIEHMe C o0pa3lamM¥ OpraHWYeCKHX BelleCTB M MaTepHalaMH Ha ux
OCHOBE, MOJEIMPOBAaHHE MOJIEKYJ OPraHWYeCKHX BEIICCTB, HaOmoieHue U
OIMCAHME JEMOHCTPALIMOHHBIX OTBITOB I10 NPEBPAICHHIO OPraHHICCKIX BELIECTB
MpU HarpeBaHuH (IUIaBIEHHE, 06yriMBaHue U rOpeHHe).

YreBoaopoabl

AJIKaHBI; COCTaB M CTPOECHHE, roMojioruyeckuii psa. MeraH W 9TaH —
MPOCTEHIIHEe TMpPEeJCTABUTEIH AIKaHOB! dusudeckue ¥ XUMHYECKHE CBOMCTBA
(peakuuyu 3aMEICHUA H ropeHusi), HaxOXIA€HWE B TNPHPOAE, TNOMYHEHHUC H
NpUMEHEHHE.

AUIKEeHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKHH PAL. JTUEH U MPONHIEH —
MpocTelInre TpeACTaBUTENH AIKEHOB: ¢u3uvYecKue M XHMHYECKHE CBOMCTBa
(peakuuy THIPUPOBAHHUSA, TaNOTCHHPOBAHMA, rujipaTtalliy, OKUCICHHS H
MOMIMMEPH3aLIUHK), TOTy4eHHE U TPHMEHEHHE.

AnkanueHsl: OyramueH-1,3 u MeTHI0yTaaueH-1,3: CTpOeHHe, BaKHEHIIHUE
xuMUYecKHe cBoicTBa (peakuus nommmepusauun). IMomydenne CHHTETHHECKOTO
Kay4dyKa U pe3HHBI.

AJIKMHBL: COCTAB U OCOBEHHOCTH CTPOEHHSI, FOMOJIOTMYECKHH PAs. AuetuiieH
— mpocreilumii MpeACTaBUTENb AIKWHOB: COCTAB, crpoenne, GU3MYECKUE U
XUMHYECKHe CBOMCTBA (peaKiuy MHAPHPOBAaHMs, ralONeHUPOBAHUA, MHApATaLHiH,
rOpeHust), Noy4eHne U NpUMEeHeHHE.

Apensl. bensoin: cocras, CTPOCHHE, ¢u3uueckue ¥ XMUMHYECKHE CBOMCTBA
(peakLy rajJoreHMpoOBaHHs U HUTPOBAHHs), NOTy4YeHHe U NMPUMEHCHHE. Tonyon:
cocmaes, cmpoeHue, (usuveckue U  Xumudeckue ceolicmea  (peaxkyuu
2QNI02EHUPOBAHUS. U HUMPOBAHUs), NONyueHue U PNpUMEHEHUE. TOKCHYHOCTH



apeHoB. ['eHeTHyecKas CBA3b MEXAy YIJIEBOAOPOJAMH, MPHHALICKALMMA K
pa3IH4YHbIM KJIaCCaM.

[pupoaHble HCTOYHHUKH YIJIEBOAOPO/IOB. [MpupoaHbli ra3 ¥ TMOIYTHbBIE
HedrsHbie raspl. HepTh ¥ €€ NMpOMCXOKACHHE. Cnioco6sl nepepaboTku HedTH:
TneperoHka, KpeKUHI (TepMHYeCKHH, KatanuTudeckuii), muponus. IIpoaykTsl
nepepaGoTKu HeTH, UX MPUMEHEHHE B MPOMBIUUICHHOCTH U B obiTy. KameHHBIN
YToJib ¥ TIPOAYKTHI ero nepepaboTKHy.

DKCMepUMEHTAIbHbIE METO/bl H3y4eHMs BELIECTB M HX npeBpalleHHH:
o3HaKOMJIeHHe ¢ oOpa3laMy IUTacTMacc, KaydyyKoB M PpE3HHbI, KOJUICKIHH
«Hedpts» 1 «Yroap», MOJEIMPOBAaHHWE  MOJEKyJl  YIICBOAOPOAOB M
raJOreHONpPOU3BOIHBIX, IPOBE/ICHHE NPAKTHYECKOMH paboThI: MOJTY4YEHHE ITHUIICHA
Y U3y4eHHUe ero CBOMCTB.

PacyéTrHble 3a1a4H.

BBIuMC/IEHHsS 110 YPaBHEHMIO XHMHYECKOH peakuuy (Macchl, o0BéMma,
KOJIMYECTBa MCXOMAHOIO BEIEeCTBAa WM IMPOAYKTa peaklUHUH 10 M3BECTHBIM MAaCCE,
00BbEMY, KOJIMYECTBY OZIHOTO M3 HCXOJHBIX BELIECTB WJIH MPOTYKTOB peakiuH).

Kucaopoacoaepskauue OpraHnyeckne CoeIMHeHHs

[IpenenbHble OAHOATOMHBIE CHMPTBL. MeTaHOn W 3TaHOI: CTPOCHHE,
du3MyeckHe M XUMHYECKME CBOHCTBA (peakiuM C aKTHBHBIMH METa/IaMH,
ralOreHOBOJIOPOIaMH, TOpeHHe), NpuMeHeHWe. BoaoponHbie CBA3H MEKIy
MOJIeKy/1aMK CIMpTOB. JlelicTBHE METaHOa U 3TaHOIa HA OPTraHH3M He/I0BEKa.

MHOroaTOMHbIE  CIMPTHL. ODTWIEHIIMKOIb W  TJIMUEPHH:  CTPOCHHE,
duszMuecKHe U XHUMMYECKHE CBOHCTBA (B3auMozeHicTBHE CO LIEJOYHBIMU
MeTaJLIaMM, KaueCTBeHHas PeaKids Ha MHOTOATOMHble CHUpPTHI). JleHcTBHE Ha
opranu3M 4enoBeka. [IpuMeHeH#e MIMIEPUHA U STUICHITTHKOIIA.

®eHON: CTPOEHHE MOJIEKYJbl, (H3MUYECKHEe H XHMHYECKHE CBOMCTBA.
ToxcuynocTh penona. [Ipumenenue dpeHona.

Anpaeruapl UM kemouel. DopManplerui, aueTalbIerda: CTPOCHHE,
du3HuecKHe W XUMHYECKHe CBOMCTBA (peaklnH OKHMCICHHS W BOCCTAHOBJICHHA,
KaueCTBEHHbIE PeaKiUH), OJy4YeHHe U NPUMEHEHHUE.

OIHOOCHOBHBIE TpeleNbHble KapOOHOBBIE KHCIOTHL. MypaBpuHas u
YKCyCHasi KHCJIOTBI: CTPOEHHE, (U3HYECKHEe H XUMHUYCCKHUE CBOMCTBa (CBOMCTBA,
obIHe IS Kaacca KUCIOT, peakius dTepuduKalum), Nory4eHue U NpUMEeHEeHHE.
CreapuHOBas ¥ OJIEMHOBas KHMCIOTBI KaK NpEeJCTABMTENH BBICLIMX KapOOHOBBIX
kreoT. Mbljla Kak COJH BBICIIMX KapOOHOBBIX KHCIIOT, MX MOKOLLEe JeHCTBHE.

CnoxHele QWP KaK TpPOM3BOJHBIE KapOOHOBBIX KHCIOT. I'maposnus
cOKHBIX 3¢bupoB. XKupsr. ['uaposus sxkupos. [Ipumenerne xKHpoB. buonoruyeckas
POJIb JKUPOB.




VrieBoAbl: COCTaB, KiaccHpuKauus YIJeBONOB (MOHO-, JaH- H
nonucaxapuasl). I'mokosa — NpoCTeHIIMi MOHOCAXapui: 0COOEHHOCTH CTPOCHH
MOJIeKyJbl, (u3MUecCKHe H XHMHYCCKHE cBoiicTBa (B3aumoJeHcTBUE  C
rugpokcuoM Memu(1l), oxucienue aMMHAdHLIM pactBopoM okcuza cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHe IJIIOKO3bl), HAaXOXKIEHHE B INPHUPOAS, NpUMEHEHHE,
Guosnorudeckas ponb. @orocuHTe3. PpyKTO3a KAK H30MEP [TIHOKO3BI.

Kpaxman W LeJUT0/103a KaK MPUPOAHBIC TOTHMEPEL. CtpoeHue Kpaxmaia
neamonos3sl. Pusnyeckne W XHMHYECKHE cBoiicTBa Kpaxmaina (THApPOJIH3,
KaueCTBEHHas PeaKLUs ¢ HOIOM).

JKCIIepUMEHTAIbHbIE METO/bl HM3YYCHUs BEIICCTB M HX IpeBpalleH !
npoBe/ieHHe, HaOIOAeHHEe W ONMHMCAHHE JIEMOHCTPALIHOHHBIX OIBITOB: TOPEHHE
CTIMPTOB, KaueCTBEHHBIE DEAKLHH OJHOATOMHBIX CIHPTOB (oxuCNeHHe 3TaHosa
okcupom Meau(Il)), MHOroOaTOMHBIX CIHPTOB (B3aumojielicTBUE TIIHLEpHHA C
runpokcugom Meau(Il)), anpaernaion (OKHClIeHHe aMMHa4YHBIM PacTBOPOM OKCHAA
cepebpa(l) ¥ ruUApPOKCHIAOM meau(Il), B3auMOJEHCTBHE Kpaxmaia ¢ HOJIOM),
POBEICHHE IPAKTUIECKOH paloThl: CBOMCTBA pacTBOPa YKCYCHOM KHCJIOTBI.

PacuérHble 3a1a4H.

BLIUKCIeHHs 110 yPAaBHEHHIO XHUMHYECKOH peaKlHH (mMaccel, 00BEMA,
KONMYECTBA MCXOJHOTO BELIeCTBA WM NpPOJYKTa PeaKiuu Mo W3BECTHBIM Macce,
06BEMY, KOTUYECTBY OJIHOTO U3 HCXOIHBIX BELIECTB MM IIPOAYKTOB peakiun).

A3oTcozepKallye OpraHi4eckue CoeIHHeHUA.

AMMHOKUCIIOTHI KaKk aM(OoTepHble OpPraHuYeCKUe COCAMHCHHS. duzuyecKue
M XHMHYeCKHe CBOWCTBAa aMHHOKHMCJIOT (Ha mpumepe riyviuHa). buosnoruyeckoe
3HaYeHHe aMMHOKUCIOT. [lenTusl.

Benku Kak NPUPOIHBIE BHICOKOMOIEKYJSPHBIC COSTUHCHMS. [TepBuyHas,
BTOpMYHAsi M TpeTHYHas CTPYKTypa GenkoB. XMMHYECKHe CBOMCTBa O€IKOB:
FHPONTH3, JeHATypalisl, KaueCTBEHHbIC peakIi Ha OeJIKH.

JKCTepUMEHTAIbHbIE METOBl HM3YYeHHs BEIIeCTB M HX npeBpaLeHH:
HabGIIoNeHNe ¥ OMHCAaHKe JAeMOHCTPAlMOHHBIX OMBITOB: CHATypallis OenKoB IpH
HArpeBaHUH, LIBETHBIE PEaKIMH OeJIKOB.

BbICOKOMOJIEKY/IsSIpHbIE COeITHHEHUS

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJISAPHBIX COEMHEHUN: MOHOMED,
MOMHUMeEp, CTPYKTYyPHOE 3BEHO, CTEleHb MOTUMEpH3aLH, CPEAHAA MOJIeKyJIsspHast
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COeIMHEHUH —
noaMMepH3alys ¥ MOJIUKOHAEHC AL,

JKCrepUMeHTAbHbIE METOJBl H3yYeHHs BeIIeCTB H HX TnpeBpalleH !
03HAKOMJICHHE ¢ 0Opa3laMi MPUPOIHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeKnpeaMeTHbIE CBA3H.



Peanu3ais MeXIPEAMETHBIX CBA3€H MPH H3Y4YCHUH OpraHU4eCcKOi XMMHHU B
10 Kkmacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHHE KaK 00IIMX €CTEeCTBEHHO-
HAYYHBIX TOHATHH, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMH Ul OTACJIbHBIX
NpeMETOB eCTECTBEHHO-HAayYHOr'o UK.

O61He ecTeCTBEHHO-HAYUHbIe MOHATHS: SBICHNE, Hay4HbIi (aKT, rUIoTe3a,
3aKOH, TEOPHS, aHAIM3, CHHTe3, KiaccuuKaius, NepuoauiHOCTD, HabJIoIeHKe,
H3MepeHHe, IKCIIEPUMEHT, MOJIeTHPOBaHHE.

dusmMka: Marepus, OJHeprus, Macca, aroM, OJIEKTPOH, MOJCKYId,
JHEepreTHYecKHi ypOBEeHb, BEIIECTBO, TeIO, 00BEM, arperaTHoe COCTOSHHE
BeIeCTBA, PU3MUECKHE BETUYMHBI i CAWHHULIB HX H3MEPEHHA.

Buonorus: Kjietka, opraHusM, Ouocdepa, oOMeH BeEIIECTB B OpraHH3ME,
dorocuHTe3, GHONOrMYECKH AaKTHBHbIC BEIIECTBA (6enku, YrieBOJBI, JKHPBI,
(bepMeHTHI).

[eorpacdusi: MUHEpaJIbl, TOPHbIE NOPOJIBI, MOJIE3HBIE MCKOMNAeMble, TOILIUBO,
pecypchl.

TexHOMOrHs: THILEBbIE MPOAYKTBl, OCHOBBI PAUHOHAJIBHOIO MHUTaHWA,
MOIOILIHE CPECTBA, JIEKapCTBEHHbIE ¥ KOCMETHYECKHE MpenapaThl, MaTepHailbl 13
MCKYCCTBEHHBIX H CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASI M HEOPTAHUYECKAS XUMUSI

TeopernyecKkHe OCHOBbI XHMHH

Xumadeckuii »neMeHT. AToM. Slmpo aroma, H30TONbL. DNEKTPOHHAs
060104Ka. DHepreTHYecKue YpOBHH, MOAYPOBHH. ATOMHBIE opbuTtany, s-, p-, d-
yneMeHTs. OCOGEHHOCTH pacIipe/ieieHHsl SMeKTPOHOB M0 OpOHTAIAM B aroMax
37eMEHTOB [EPBHIX YETHIPEX MEPHO/I0B. DNEKTPOHHAS KOH(UIypaLUs aTOMOB.

Iepuoauueckuil 3akoH u Ilepuonuyeckas cHCTeMa XUMUYIECKHX JJIEMEHTOB
II. . MengeneeBa. CBsi3b MepPHOAMYECKOrO 3aKOHA U IIepHONMYECKOH CHCTEMBI
xumuueckux snementos Jl. M. MenneneeBa ¢ COBPEMEHHON TeOpHEeH CTPOEHHs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMs CBOWCTB XHWMHYECKHX OJIEMEHTOB H
o0pa3syeMbIX MMM TPOCTBIX M CIOKHBIX BEIIECTB IO TIpyMnnam H TEPHOAAM.
3HaYeHHEe NEPHOANIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBS3b. Buasl XHUMHUYECKOH CBSI3H
(KoBaJIeHTHAs HEMoNsApHas W MOJsIpHas, WOHHasd, MeTajuiHueckas). MexaHUu3MbI
00pa3oBaHMs KOBAJIEHTHOH XHMHYECKOH CBS3HU (oOMeHHBIH ¥ JIOHOPHO-
aKlenTopHsli). BoxoponHas cBs3b. BaleHTHOCTS. DNeKTPOOTPULIATEILHOCTb.
Crenenp okucieHus. IOHbI: KATHOHBI U AHHOHBI.



BemectBa MOJIEKY/ISIPHOTO M HEMOJIEKYJISAPHOrO  CTPOCHHA. 3aKoH
OCTOSIHCTBA COCTABA BELIECTBA. THIThl KPUCTAUIHYECKHX PEIIETOK. 3aBHCHMOCTb
CBOMCTBA BEIIECTB OT THIA KPUCTAIINYECKOH PEIIETKH.

[ToHsiTHE O AMCIEPCHBIX chcTeMax. VICTHHHBIE U KOJUIOWAHBIC PacTBOPEI.
MaccoBas 10Jis BEILLIECTBa B pacTBOPE.

Knaccuduxauus HEOpraHW4YEeCKUX COeIMHEHU. HomeHnkiatypa
HEOpPraHMYeCcKHX BeulecTB. [eHeTHyeckas CBA3b HEOPraHMYEeCKHX BELICCTB,
NpUHALIeKALIMX K pasIHYHbIM KJaccaM.

Xumuueckas peakuus. Krnaccupukaums — XHMHYECKHX peakuui B
HEOPraHWYEeCKOM ¥ OPraHM4eCKO¥ XWUMHH. 3aKOH COXpaHeHHs MacChl BEIICCTB,
3aKOH COXPAHEHHs M MPEBPAILEHHs SHEPIUH NPY XUMHYECKHX PeaKkLHiX.

CKOpOCTh peaklH, e€ 3aBUCHMOCTb OT Pa3jIn4HbIX ¢akropoB. ObpaTumbie
peaknuu. XuMmudyeckoe papHoBeche. @akTOphl, BIMsIOMHE Ha COCTOSHHC
xumuueckoro pasHosecus. [TIpunuun Jle Illarense.

DrexTponuTHdeckas auccouuanus. CuibHbIe ¥ cnabeie anekrponutel. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KKCIiasi, HEHTPalbHas, IETOHAs.

OKHUCIUTENIFHO-BOCCTAHOBUTEIbHBIC pEaKHH.

DKCMEpUMEHTANBHBIE METO[bl HM3YYeHHs BEIIECTB W WX npeBpalleHui:
neMoHcTpauus Tabiun «Ilepuoauyeckas cucTeMa XMMHUYECKHUX JIEMEHTOB a. N
MeH/ieneeBa», HU3yueHHe Mojeliell KpHCTAIMYECKHX PEeIETOK, HaOyoleHue U
ONMUCAHHE AEMOHCTPALMOHHBIX U J1aGOPAaTOPHBIX OMBITOB (Pa3okKeHHe MEPOKCHAA
BOJZIOPOJIa B NPUCYTCTBUH KaTalIu3aTopa, ONpee/ieHHe Cpeibl pacTBOPOB BEILECTB
C TOMOINBIO YHHUBEPCATBHOIO HHAMKATOpa, pEeakuud HOHHOIOo oOMeHa),
IpoBe/IeHHe NIPAKTHYeCKON paboThl «BiusHHe pasinHbIX (hakTOpOB Ha CKOPOCTh
XUMHUYECKON peaKkLumu».

PacuérHsie 3a1a4H.

PacuéTsl 1O ypaBHEHMSIM XHMMHYECKHMX peakuud, B TOM 4HCIe
TEePMOXMMHYECKHEe Pacy€Thl, pacy€Thl ¢ HCHONB30BAHMEM IMOHATHA «MAcCoBad
707151 BeILleCTBaY.

Heopranuyeckasi XHMHS

Hemetamsl. Ilonoxenue HemeramioB B Ilepuoauyeckoil —cucTeme
xumugeckux anementoB J|. Y. MeHnzeneeBa U 0COOEHHOCTH CTPOCHHsS aTOMOB.
Du3nyeckHe CBOWCTBA HEMETA/UIOB. AJUIOTPONHS HEMEeTauIoB (Ha NpuMepe
KHCIOpOa, cepsl, hocdopa U yriepoza).

XUMHUYECKHe CBOWCTBA BaKHEWIIMX HEMETAIOB (rajioreHoB, Cephl, a30Ta,
dochopa, yrimepona M KpemHHS) H  HX coequHeHUH  (OKCHJIOB,
KHCJIOPOJICOIEPIKALIMX KUCIIOT, BOJIOPOHBIX COEAMHEHHH).

[IpMeHeHHe BaXKHEHIIMX HEMETANIOB M HX COeUHEHH.



Merawisl. T1onoXxeHne MeTaioB B [lepuogndyeckoi CHCTEME XHMHYECKHX
snementos JI. M. MenneneeBa. Oco6€HHOCTH CTPOCHHS SNEKTPOHHBIX obonouex
aToMOB MeTa/uioB. O0uMe Gu3ndecKHe CBOMCTBA METAJUIOB. CmuiaBel METAJLJIOB.
DIEKTPOXUMHYECKUH Psi/l HAPSKEHUH METAILIOB.

XyUMUYecKHe CBOMCTBA BaXKHEMIIMX METALIOB (HATPHi, Kalui, KaJIbLIHH,
MAarHHii, ATIOMHHHAM, IIMHK, XPOM, JKEI€30, Me/lb) H UX COEIMHEHHIA.

O6ume criocoObl monydeHusi Meranios. [IpuMeHeHHe METaIOB B OBITY H
TeXHHKE.

JKCIIepUMEHTAIBHBIE METOJBl M3Yy4YeHHs BEIIeCTB M HX TpeBpalleH !
M3ydeHHe KOJUIeKUMH «MeTauibl ¥ CIIaBbD, 00pa3loB HEMETA/IOB, peLIeHHe
SKCIIePMMEHTANBHBIX 3372y, HaluoJeHHe W ONMUCAHHE JCMOHCTPALHOHHBIX H
1a6OPaTOPHBIX OMBITOB (B3aMMOJEHCTBHE IMAPOKCHIA ATIOMUHUS € pacTBOpaMi
KHCJIOT H LIeJIouel, Ka4eCTBEeHHbIe peaklMi Ha KaTHOHBI METAJLIOB).

PacuérHble 3a71a4H.

PacuéThl Macchl BellecTBa MM 00BbEMa ra3oB MO H3BECTHOMY KOJIHHYECTBY
BelecTBa, Macce HIH 00BbEMY OJHOTO M3 Y4acTBYIOIIMX B PEaKUHH BEIICCTB,
pacuéTtbl Macchl (00BEMa, KOMHUYECTBA BelllecTBa) MPOAYKTOB peaKLuH, eClIH OHO
U3 BELIECTB UMeeT IIPUMECH.

XHUMHS H KH3Hb

Poilb XUMHH B OBECTIeYeHHH KONOTHYECKOH, SHEPreTHIeCKoH U MUILEBOMH
Ge30MacHOCTH, pa3BUTHH MeauuuHbl. [loHATHE O HAYYHBIX METOAAX MO3HAHHA
BEIECTB ¥ XMMHUYECKUX PEaKIHUii.

[lpencraBienus 00 oOmmMX Hay4HbIX TMPUHLAMNAX — MPOMBILUICHHOTO
MOJIy4€HHUs] BAXKHEHIIUX BELIECTB.

YenoBeKk B MHMpe BEIIECTB W MaTepuaoB: BaXHEHIIME CTPOMTEIbHBIC
Marepuanbl, KOHCTPYKLMOHHbIE MaTepuajbl, Kpackd,  CTEKIO, KepaMHKa,
MaTepHaibl /Ul 3NEKTPOHUKH, HaHOMATePHAIIbl, OPraHM4ecKne ¥ MHUHEPATBLHBIC
yaoOpeHus.

XuMmHsi ¥ 370pOBbE 4YelOBeKa: MpaBuia HCIOJB30BAHMSA JICKApCTBEHHBIX
TpernapaToB, MpaBuia 6e30MacHOro MCMOJb30BaHUs NPENapaTos OBITOBON XMMHH
B NTOBCEAHEBHOM KU3HHU.

MeXnpeaAMETHBIE CBA3H.

Peanu3alysi MEXKIpPEAMETHbIX  CBsi3ed NpH  H3YUCHHH obment
HeopraHHuecKoll XuMuH B 11 Kracce OCYIIECTBIIAETCSA 4Yepe3 HCIO/IB30BAHUE Kak
OBLMX eCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHATHH, ABISIOIIMXCA
CHCTEMHBIMH IS OTAEIbHBIX NTPEIMETOB €CTECTBEHHO-HAY4YHOI0 LIMKIIA.

OGiIMe eCTeCTBEeHHO-HAYYHble MOHATHA: Hay4HBIH daxT, runoresa, 3aKOH,
TeOpWs, aHanM3, CHHTe3, KlacCHUKalKs, MepHOAHTHOCTD, HaOmoneHue,
3KCIIEPUMEHT, MOJICTHPOBaHKEe, H3MEPEHHE, SABICHHUE.



Du3uKa: MaTepus, SHEPTHsA, Macca, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH,
M30TOI, PalMOAKTHBHOCTh, MOJIEKYJIa, SJHEPreTUYEeCKHI YPOBEHb, BEILECTBO, TEJO,
00b€M, arperaTHoe COCTOSHHE BEIeCTBa, GU3NYECKHe BeTHYUHBI U eIMHMIIBl HX
M3MEPEHHSI, CKOPOCTb.

buonorus: kinerxka, opraHusM, 23KocucTeMa, Ouocdepa, Makpo- u
MHKPOIJIEMEHThI, BATAMHHBI, OOMEH BELECTB B OPraHU3Me.

['eorpadus: MuHepassl, ropHble MOPOLI, MOJIE€3HbIE HCKOTIaeMble, TOIIHBO,
pecypcEl.

TexHonorus: XuMuyecKkas MPOMBILLIEHHOCTb, METALTYprusi, IPOU3BOACTBO
CTPOUTEJIBHBIX MAaTEPHAJIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHUILEBAs
MPOMBILIEHHOCT,  ()apMaleBTHYeCKass  IPOMBILUIEHHOCTh,  TPOM3BOJACTBO
KOCMETHYECKHX INpenaparoB, IPOM3BOACTBO KOHCTPYKLHMOHHBIX MaTepHasoB,
3JIEKTPOHHAS MPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.



[TNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMA [TPOI'PAMMEBI 110 XUMWU
HA BA30BOM YPOBHE CPEJTHEI'O OBILIEI'O OBPA30OBAHMA

JJUYHOCTHBIE PE3YJIbTATbI

O®I'OC COO ycranaBnuBaer TpeOOBaHHUS K pe3yibTaTaM OCBOEHHs
o0ydalomMUMHUCs MporpaMM cpeaHero oobwero o0pa3oBaHus (JIMYHOCTHBIM,
MeTanpeaMeTHbIM M npeaMeTHeiM). HayyHo-MeToauyeckod OCHOBOM IS
pa3paboTKH IUTAaHUPYEMBIX pe3yJbTaTOB OCBOCHMS MpOrpaMM cpeaHero oduiero
o0pa3oBaHus SBJISETCS CUCTEMHO-/1eATeIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-AEATEIBbHOCTHBIM IOIXOAOM B CTPYKType
JIMYHOCTHBIX pe3yJIbTATOB OCBOEHHs INpeaMera «XHMHs» Ha YPOBHE CPEIHEro
ob1ero o6pa3oBaHus BbIACIEHBI CIEAYIOLIHE COCTABIIAIOIINE:

OCO3HaHHe OOYYaIOUIMMHUCS POCCUHCKONW TIpakJaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CaAMOOTIPE/IC/IEHHIO;

HaJIMYHe MOTUBALMHU K 00y4eHHIO;

[eJICHANPAaBIeHHOE Pa3BUTHE BHYTPEHHUX YOeKJEHUH JMYHOCTH HA OCHOBE
KJIIOYEBBIX LICHHOCTEH M HCTOPUYECKUX TpaaAuLui 0a30BOH HayKu XHMUH;

FOTOBHOCTh M CHOCOOHOCTH OOy4aromuxcsi pyKOBOJACTBOBAaTbCS B CBOEH
JeATeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMHM, INPHCYLUMMH LEJIOCTHON
CUCTEME XUMHYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBHTh
LEJIH U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS MNpeaMeTa «XHMHS» [JIOCTHTalTCS B
eIMHCTBe Y4eOHOH M BOCINUTATENBHOH [EATEIBHOCTH B COOTBETCTBHH C
ryMaHHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH
M HJealaMH POCCHMCKOI0 rpa)KAaHCKOro oOliecTBa, NMPUHATBIMH B 00liecTBe
HOpMaMH W  TpaBWIaMH  TMOBEJEHHUs, CHOCOOCTBYIOIIMMH  Ipoleccam
CaMOIO3HAHMUsA, CaMOpPa3BUTHs M HPABCTBEHHOI'O CTAaHOBJIEHUSA JIMYHOCTH
o0y4arommxcs.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHS IpeaMeTra «XHUMHS» OTPaxKaroT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATE/IbHOH M IPAKTHYECKOH JeATeIbHOCTH
0o0yuaromuxcs 1o peaqu3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakaaHcKOro BOCNHTAHHUS:

OCO3HaHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEHH,
YyBa)KeHHS K 3aKOHY U IPABOIOPSIKY;

MPEACTaBJIEHUss O COLMAJbHBIX HOpMax M [MpaBUJIaX MEXIMYHOCTHBIX
OTHOLUEHHH B KOJUIEKTHBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW JIEATEJIbHOCTH IIpH CO3JaHHWH
y4eGHBIX TPOEKTOB, PeleHHH Y4eOHBIX M MO3HABATENbHBIX 3a/ad, BhIIOIHCHHH
XMMHYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH TOHMMATh M INPUHUMATh MOTHBBI, HaMEpEHMs, JIOTMKY H
apryMeHTbI APYTUX IPH aHaIM3e pasInYHbIX BHI0B y4eOHOH AesTeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIHTAHHS!

[IEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY MW Hay4yHOMY HAaCJICIHIO
OTEe4YeCTBEHHON XUMHH,

YBaXEHHs K IIpOLecCy TBOpYECTBAa B 00JACTH TEOPHH M MPaKTHHECKOro
PEMEHEHHUsT XUMHH, OCO3HAHHs TOrO, YTO JOCTHKEHHS HAayKH €CTh pe3yibTar
JUIMTENbHBIX  HAOMIOJEHHH, KPOMOTIMBBIX  OKCINICPHMEHTAIBHBIX  TOHCKOB,
MOCTOSHHOIO TpyJAa y4€HbIX U MPAKTHKOB;

MHTEepeca M II03HABATEJbHBIX MOTHBOB B TOJY4Y€HHWH M MOCISAYIOIEM
aHaM3e HHOOPMALIMK O MEPEJOBBIX JOCTHKEHHUIX COBPEMEHHOH OTe4YeCTBEHHOM
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMSA:

HPaBCTBEHHOTO CO3HAHMS, 3THYECKOTO MOBEACHHS;

CMOCOOHOCTH OLIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMH SBICHUAMH,
M MPHHUMATh OCO3HAHHBIE PELICHHs, OPHEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH,

FOTOBHOCTH OLIEHMBATH CBO& MOBEJEHHE W TMOCTYNKHM CBOMX TOBapHIIeH ¢
MO3UIIMI HPaBCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHE MOCJIEJICTBUN 3THX
MOCTYIKOB;

4) hpopMHupOBaHHS KYJIbTYPbI 310pPOBbsi:

[OHMMaHHMs I[EHHOCTeH 370poBOro M 0Oe3omacHOro o0pasa HKH3HH,
HeOGXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (H3HYECKOMY H
MICUXHYECKOMY 3710POBBIO;

cobmofieHuss npaBwi1 Oe3omacHoro oOpalleHust C BEIIECTBaMH B ObITY,
MOBCEIHEBHOM KM3HH U B TPY/A0BOH N€ATEIbHOCTH;

[IOHMMAHHS LEHHOCTH IPaBWJI HWHAMBHIYalbHOIO M  KOJUIEKTHBHOIO
6e30M1aCHOTO MOBEICHHS B CHTYAIMAX, YTPOKAIOLIMX 3/10POBbIO 1 JKU3HH JIIO/IEH;

OCO3HAHHS MOCTENCTBHM W HENpPHATHS BPEAHBIX IPHBBIUEK (ynoTpebieHHs
aJIKOroJisi, HAPKOTHKOB, KypeHHs);

5) TpyA0BOro BOCIIHTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIe10BaTeIbCKOH
NeSTeNbHOCTH, OOIIECTBEHHO MOJIe3HOM, TBOPYECKOM M JpYrux BHJAX
NeSTeIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE Y4acTHe B pEIICHMH MpaKTHYeCKHX 3a1ad
COLMANLHOMN HAMPaBJIEHHOCTH (B paMKax CBOETo Kiacca, WKOJIbI);



MHTEpeca K MPaKTHYeCKOMY M3y4eHHMIO NMpodeccHii pasIuyHOro poaa, B ToM
yKcsie Ha OCHOBE MPUMEHEHUS MPeAMETHBIX 3HAHUH 110 XMMHH;

YBaXEHHUS K TPYAY, JIIO/ISAM TpyJa 1 pe3yjbTaram TPYAOBOH AeATETBHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY MH/MBHIYaJbHOH TPaeKTOPUH
obpaszoBanusi, Oyaymeil mpodeccun ¥ peanns3aluy COOCTBEHHBIX KHU3HEHHBIX
[IAHOB C Y4ETOM JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
notpeGHOCTEH 00LIECTBa;

6) 9KOJIOrHYeCKOro BOCTIMTAHHS:

IKOJIOTMYECKH 11eJ1eco00pa3sHOro OTHOUIEHHs K MPUPOZE, KaK HMCTOYHHUKY
CyLIECTBOBAHUS )KU3HU Ha 3emite;

[MOHUMAaHHs TIIOGATBHOTO Xapakrepa AKOJOTMYECKHX MpobieM, BIUAHUA
YKOHOMUYECKHX NPOLIECCOB HA COCTOSHHE NIPUPOIHON U COLMANBHON CPEIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIIOIB30BAHUSA JOCTHKEHHH XHMHUH JUIA
pelleHuUs BOIIPOCOB PallMOHAIBHOIO IPUPOONIOIE30BAHUS;

aKTUBHOIO HEMNPUATHS JEHCTBHH, TNPHHOCALIMX Bpel OKpYyKarolien
NPUPOJHON cpejie, YMEHHs MPOTHO3UPOBATh HEONArONpPUATHBIE JKONOTHIECKHE
TOCJIeICTBUSA MIPEANPUHIMAEMbIX JIeHCTBUN U MPeJOTBPAILATh HX;

HAJIMYMS Pa3BUTOTO HKONOTHYECKOTO MBILIIIEHHS, IKOIOTHYECKOH KyIbTypEl,
omnsiTa NesATeIbHOCTH 9KOJIOTHYECKOH HaIpaBJIeHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCS MMH B T103HABATENIBHOM, KOMMYHHUKATHBHON M COIMAlbHOH
MPaKTHKE, CIOCOOHOCTH M YMEHHs aKTHBHO MPOTHBOCTOATE H/COJIOTHH
xemohobuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

cOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH ¥ OOIECTBEHHOH NPAKTUKH;

MOHMMaHWs crneuMUKH XHMHH KaKk HayKd, OCO3HaHus e€ poinu B
GOpPMHPOBAHHHM PALMOHATBHOIO HAYYHOTO MBIIUICHHS, CO3[aHHH LEJIOCTHOrO
npescTaBIeHUst 06 OKpYyXKalolleM MHUpe KakK O eIMHCTBE INpHUPOJbI M Hel0BEKa, B
NO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTeHl M pelleHHH MpobieM COXpaHEeHHS
MPHPOIHOTO PaBHOBECHS,

yOexXAEHHOCTH B  0CO0OM 3HAYUMOCTH  XMMHHM U COBPEMEHHOH
[MBUIM3ALMK: B €& TYMaHHCTHYECKOW HANpaBIEHHOCTH W BaXHOH pOIM B
CO3/IaHMH HOBOH 6a3bl MaTepHAIBHOMN KyJBTYPbI, PElIeHHH II00albHBIX MpodieM
YCTONYHMBOTO Pa3BUTHS 4elOBEYECTBA — ChIPbEBOH, SHEpPreTU4ecKoM, NMUIIEBOH U
SKOJIOTHYECKOM 0e30MacHOCTH, B Pa3BUTHM MEIHLHMHbI, 00eCredeHnH YCIOBHH
YCIIENIHOr0 TpyJa W OKOJOTMYECKH KOM(MOPTHOH JKM3HM KaXKIOro tieHa
o01ecTna;

eCTEeCTBEHHO-HAyYHOW TIPAMOTHOCTH: TMOHMMaHHWs CYIIHOCTH METOJOB
[103HAHMsl, UCIIONB3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIONB30BaTh



10JIy4aeMble 3HaHMS Ul aHaA/IN3a U OOBACHEHHS SABJICHUH OKPYKAIOIIEro MUpa
MPOUCXOAAIINX B HEM M3MEHEHHUH, YMEHHUs Jej1aTh 0OOCHOBAHHBIE 3aK/IIOYEHHS Ha
OCHOBE Hay4HbIX ()aKTOB M HMEIOLUIMXCS HaHHBIX C LeJbl0 MOJy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO HCIIONb30BaTh XHUMHYECKHE 3HAHUA IS
peleHus MpobJieM B peabHbIX KU3HEHHbBIX CHTYaLHsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATENbCKOM e TeIbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTH K  HENpepbhlBHOMY OOpa30BaHHIO H
caMoOOpa3oBaHHIO, K AKTUBHOMY IIOJyY€HHIO HOBBIX 3HaHMH [0 XHMHH B
COOTBETCTBHHU C XKHU3HEHHBIMH NMOTPEOHOCTIMH;

MHTEpeca K 0COOEHHOCTSAM Tpy/Ja B pasiu4HbIX chepax mpodecCHOHATBHOM

HeSATEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yabTaThl OCBOeHHS y4eOHOro mpeamera «XUMHsS» Ha
YPOBHE cpe/iHero obmero o0pa3oBaHus BKJIHOYAIOT:

3HaYUMble A (GOPMHMPOBaHHMS  MHPOBO33peHHS  OOy4aloLHXCs
MEXIUCLMIUITMHApHBIE (MEXIIpeaAMeTHbIe) OOlleHayuHble MOHATHUS, OTpaXKalollne
LIEJIOCTHOCTh Hay4YHOM KapTUHBI MHpa U crHeudpuKy MeTOJOB IO3HAHHS,
MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEILIeCTBO, JHEPrus, sBJIeHHE,
mpouece, CHCTeMa, Hay4HbI (akT, MPUHIMI, TUIIOTe3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeOpHs, UCCIIel0BaHHe, HAaOII0IeHHe, U3MEPEHUE, SKCIIEPUMEHT U APYyTHE);

yHMBepcaslbHble y4yeOHble AeicTBUs (TMO3HaBaTeNbHble, KOMMYHHKAaTHBHEIE,

peryJsiTUBHBIE), obecneyuBaroLye ¢dbopMupoBaHue (GYHKIHOHATBHOM
rPaMOTHOCTH U COLIMAJIBHOM KOMIETEHIIUH 00yYarOLMXCs;
CrocoOHOCTH oby4aroumxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIMCLMIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHHSA M YHHUBEpCallbHble ydeOHbIe
NENCTBUSA B [T03HABATEIbHONW U COLMAILHON MTPaKTHKE.

MeranpenmeTHble pe3ynbTaThl OTPaXXAIOT OBJIAJICHHE YHUBEPCATBHBIMU
y4eOHbIMH  [IO3HABaTEJIbHBIMH, KOMMYHHKATHBHBIMH W  pPeryJsSTHBHBIMU
JeACTBHSMHU.

OsBaanenne YHHBepCAJIbHbIMH y4eOHbIMH NO3HABATE/IbHBIMH
JAeHCTBHSAMM:

1) 6a3oBbie JIOrHYeCKHe AeHCTBHS:

CaMOCTOSATENbHO  (OpPMYyIUpOBaTh M  aKTYaJIM3HpOBaTh  Npobiemy,
BCECTOPOHHE €€ paccMaTpHUBaTh;

ONpeNeNATh LM JEATEeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEpHH HX
JIOCTHIKEHUSI, COOTHOCHUTD pe3yJbTaThl AEATEIbHOCTH C ITOCTABICHHBIMH LIEJISIMU;

HCIIO/IB30BaTh IIPU OCBOEHUH 3HAHUH NPHUEMBI JIOTHYECKOTO MBILLIEHUS —
BBIJIEJIATh XapaKTepHbl€ NPU3HAKU MOHATHN M yCTaHaBJIMBAaTh UX B3aHMMOCBS3b,



MCII0JIb30BAaTh COOTBETCTBYIOLIKE IMOHATHS /Ul OOBSICHEHUS OTACNbHBIX (PAKTOB H
SIBJICHHH;

BHIOMpaTh OCHOBaHMS W KPUTEpHH /Ui KiacCH(pUKALMKM BELIeCTB H
XHMHYECKUX peaKiuii;

YCTaHaBIMBAaTh IMPHYUHHO-CIECJCTBEHHbIE CBA3M MEXIY H3y4aeMbIMH
SIBJICHUSIMH;

CTPOMTH JIOTHYECKHE pacCyXIAeHHs (MHAYKTHBHBIE, IEOYKTHBHEIE, IIO
QHAJIOTHH), BBIABIATE 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTpHBaeMbIX
SIBJICHUAX, POPMYJIUPOBATh BHIBOIbI U 3aK/IFOYEHHS;

MPUMEHSATH B MPOLIECCe MTO3HAHMS, UCIIONb3YEeMble B XMMHH CHUMBOJIMYECKHE
(3HaKOBbIE) MOJIEINH, TPe0OPa30BBIBATh MOEIBHBIE MIPEACTABICHUS — XUMUYECKHIA
3HaK (CHMBOJI) D3J€MeHTa, XuUMHYecKas (OpMysa, ypaBHEHHE XHMMHYECKOMH
peakuud — IpH pelIeHHH Y4eOHBIX IO3HABaTENbHBIX M TMPAKTHYECKUX 3a/1ad,
NPUMEHSTh Ha3BaHHbIE MOJIENIbHBIE NIPE/CTABIEHHs IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3Y4YaeMbIX BELIECTB U XUMHYECKUX PeaKIIHid.

2) 6azoBble HCC/Ie0BATEIbCKHE 1eHCTBHSA:

BIaIeTh OCHOBAMHM METOJIOB HAy4YHOIO MO3HAHHUS BEILLECTB M XHMHYECKHX
peakuuii;

(bopMyIMpOBaTh LIe/IM U 3a/1a4U MCCIIE0BAHMS, HCIIOIB30BaTh MIOCTABICHHbBIE
M CaMOCTOATENBHO C(OpPMYIMPOBaHHBIE BOIPOCHI B Ka4yeCcTBE HMHCTPYMEHTA
MO3HAHHUS W OCHOBBI I ()OPMHPOBAHHS THIIOTE3bl 1O MPOBEPKE INPABUILHOCTH
BBICKa3bIBA€MBIX CYXK/ICHHUI;

BlIaZieTh HaBBIKAMH CaMOCTOSTEJIBHOIO IUIAHUPOBAaHUS MW IPOBEAEHHS
YYEHHYECKHX 3KCIIEpUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HaOJI0OJaTh 33 XOIOM
npouecca, CaMOCTOSATENBHO IPOTHO3MPOBAaTh €ro pe3ysbTar, (OpMyITHPOBATH
06006111eHHs ¥ BBIBO/II OTHOCHTEJIBHO JOCTOBEPHOCTH Pe3y/IbTaTOB MCCIIeI0BaHNS,
COCTaBJIATE 00OCHOBAaHHBIN OTYET O MPOJENAHHOM paboTe;

NpuoOpeTaTh OMBIT Y4YEHMYECKOW HCCIIeO0BATENbCKOM M MPOEKTHOM
AESTeNIbHOCTH, MPOSIBIATE CIHOCOOHOCTE M TOTOBHOCTB K CaMOCTOSTEIBHOMY
MOUCKY METOJOB pEIIEeHHs] TNPAKTHYEeCKUX 3ajJa4, NPUMEHEHHMIO pa3IM9HbIX
METO/IOB [TO3HAHUSI.

3) pabora ¢ undopmauueii:

OPHEHTHPOBATBCS B PpA3IMYHBIX HCTOYHHKaX HHQopMauuu (HAy4HO-
NomyJasApHas JHUTeparypa XMMHYECKOrO COJepXaHHs, CIPaBOYHBIE IOCOOHMS,
pecypcsl MiHTepHeTa), aHaIM3UpOBaTh HHGOPMALMIO PA3IHYHBIX BHIOB U (OpM
NpeCTaB/IeHuUs, KPUTHYECKH OLIEHHBAaTh eé JOCTOBEPHOCTh H
HENPOTUBOPEYUBOCTE;



hopMyIMpOBaTh 3aNPOChl M MPUMEHSATH PAa3IMYHbIE METO/BI NPH TOUCKE 1
orGope HHpOpMALHMK, HEOOXOAMMOH JIA  BBINOJTHEHHSA yueOHBIX 3a1a4
onpeaeaeHHOro TUMa;

npHobGpeTaTh ONBIT HCIONB30BaHHM HHGOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM ¥ Pa3sIUYHBIX TOMCKOBBIX CHCTEM;

CAMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIBHYIO  (GOpMy  TpeJCTaBlIeHHUs
uHdopMarmu (cxeMsl, rpaduKH, THarpaMMbl, TaOIHLIb], PUCYHKH U Opyrue);

MCTIONB30BaTh HAyYHbI f3bIK B KadecTBe CpeACTBa mpH pabore c
XAMHYEeCKOM HHpOpMaLuel: NPUMEHATh MEeXIPeJIMETHbIC (pusuyeckue H
MaTeMaTHYecKue) 3HaKi ¥ CHMBOJIbI, hOpMyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

MCIOB30BaTh M  MNpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpE/ACTBA
HAarJIs JHOCTH.

OBnajeHne yHHBEpPCAIbHBIMH KOMMYHHKATHBHBIMH J1eHCTBHAMH:

3a71aBaTh BOMPOCKI 10 CYIIECTBY 0GCYXK/1aeMoil TeMbl B XOJ€ JHallora H/Wim
JNCKYCCHMH, BBICKa3biBaTh  uJed, (OpMyJIMpoBaTh  CBOM  MPEJIOKCHHA
OTHOCHTEJIBHO BBIIOJIHEHHS NPEUIOKEHHOHU 3a/1a4H;

BBICTYNIaTh C Mpe3eHTallell pe3ylbTaToB I03HABATEIBHOH AEATENbHOCTH,
MOTy4eHHBIX CAMOCTOSTENBHO WK COBMECTHO CO CBEPCTHUKAMMU MPH BBINOTHEHHH
XHMHYECKOTO JKCIIEPHMEHTa, MPAaKTHYeCKOH paGoThl MO MCC/IE/I0BAHUIO CBOHUCTB
M3y4aeMBIX BEIIECTB, Pealn3alii y4yeGHOro npoekra U GopmyJMpoBaTh BbIBO/IbI
MO pe3yNbTaTaM MPOBEAEHHBIX HMCCIIE0BaHHI MyTEM COrIacOBaHHA MO3ULHHA B
xojie 00CyKIeHusI U 0OMEHA MHEHHUSAMH.

OBj1aJeHHe YHHBEPCAJIbHBIMH PerysiTHBHBIMH 1eHCTBHAMH:

CaMOCTOSATENBHO IUIAHUPOBaTh U OCYLIECTBIISATH CBOIO I103HABATE/IBHYIO
JeSTeNbHOCTh, ONpejelisis e€ Ield M 3a]avd, KOHTPOJIMpOBaTh W IO MEpE
HEOGXOMMMOCTH KOPPEKTHpOBaTh Ipe/UlaraeMblii airoput™ JeHCTBUH NpH
BHINOJIHEHHH yYeOHBIX M MCCIIEJ0BaTeIbCKUX 3ajad, BhIOMpaTh Haubosee
3p}EeKTUBHBIA C€rocod MX pelleHHs ¢ y4eToM MOJIy4eHHs HOBBIX 3HaHUHK O
BEILECTBAaX U XUMHYECKHX PeaKIHsX;

OCYILIECTB/IATH CAMOKOHTPOJIb CBOEH J€sTeIbHOCTH Ha OCHOBE CamoOaHajn3a
¥ CAaMOOLICHKH.

NPEJAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeaMeTHble pe3yIbTaThl OCBOeHMA Kypca «OpraHuyeckas XAMHASD)
OTpaXKatoT:

c(OPMHUPOBAHHOCTh ~ MPEJCTABJICHAH O  XHMHYECKOH COCTABJISIOLLEH
€CTECTBEHHO-HAYYHOHM KAapTHHBI MHpA, DPOJM XHMHH B [O3HAHHH ABICHHUH



npupoabl, B (OPMHUPOBAHMM MBILUIGHHS W KyJbTypbl —JMYHOCTH, eé
(GYHKIMOHATBHOM rPaMOTHOCTH, HEOOXOAMMO# /U PELICHHs NPAaKTHIECKHX 33134
U KONIOTMYECKM 0BOCHOBAHHOTO OTHOIIEHHMsS K CBOEMY 3/I0POBBIO M IPHPOJHON
cpexe;

BlajJeHHe CHCTeMOM  XMMHYECKMX  3HaHMM, KOTOpas  BKIIO4YaeT:
OCHOBOIOJIAralolye TIOHATHA (XMMHMYECKHHM JJIEMEHT, aToM, 3JICKTPOHHAs
000/7104Ka aToMa, MOJIEKYJIa, BaJIeHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, XUMHYECKas
CBS3b, CTPYKTypHasi opmyina (pa3sBépHyTas H COKpall€HHas), MOJib, MOJIApHas
Macca, MOJADHBEIA OOBEM, yrJepolHblii CKener, (YyHKIHOHANbHAA TIpymma,
pajMKajl, U30MepHsi, H30Mepbl, TOMOJIOTUYECKHH Psl, NOMOJIOTH, YTJIEBOJOPO/IbI,
KMCIIOPOZ M Q30TCOZEpXKaIMe COEAWHEHHS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKY/IAPHbIE COEAMHEHMUS); TEOPHH M 3aKOHbI (TEOpHs CTPOCHHUS
opranuueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MaccChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH; MHPOBO33DEHYECKHE 3HAHHA,
JeXallie B OCHOBE ITOHMMaAHUs IPHYMHHOCTH U CHUCTEMHOCTH XHMHYECKHX
siBNeHHH, (AKTONOrHYeCKHe CBEJEeHHMs O CBOMCTBAX, COCTaBe, MOJIYYCHHH U
6e30macHOM HCMONB30BAHUH BaKHEHIIMX OpPraHWYecKUX BeIlecTB B OBITY H
MPaKTH4YECKOH AeATeIbHOCTH YeI0OBEKa;

chOpMHPOBAHHOCTh YMEHHUH BBIABIIATH XAPAKTEPHBIE IPHU3HAKH MOHATHUH,
yCTaHaB/IMBATh MX B3aWMOCBA3b, MCIOJIB30BaTh COOTBETCTBYIOLIHME MOHATHSA IPH
ONHCAHMH COCTABa, CTPOSHUS U TPEBPALLieHNi OPraHUYECKUX COeANHEHHH;

cOPMHUPOBAHHOCTh YMEHHH HCIIOIb30BaTh XUMHUYECKYIO CHMBOJMKY A
COCTAaBJCHHS MOJIEKYJAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH, COKpal&HHO)
GOpMyn OpraHM4ecKMX BEIIeCTB U yPaBHEHHMH XHMHMYECKHX peakuui,
M3rOTABIIMBATh MOJEIM MOJIEKYJI OPraHHYECKHX BEIIECTB Ul WJLIOCTPALMH HX
XUMHYECKOr0 ¥ NPOCTPAHCTBEHHOIO CTPOCHHUS;

chOPMHPOBAHHOCTh YMEHMH yCTaHABIMBATh NPHHAIIEKHOCTh H3YUCHHBIX
OpPraHMYeCKHX BELIECTB MO MX COCTaBy M CTPOCHHIO K OMNpeaeneHHOMY
KJaccy/rpynmne CoeJuHeHuH (yraeBoJOpoAbl, KHCIOPOA M a30TCOAepKaLlue
COEJIMHEHUS, BBICOKOMOJIEKY/IIpHbIE COEIWHEHHs), NaBaTh HMM Ha3BaHUA IO
cucremaruueckoii HomeHkinarype (IUPAC), a takxke NpHUBOAWTH TPHBHAJIBHBIE
Ha3BaHUS OTJENbHBIX OPraHWYeCKHX BEIIeCTB (ITHJIEH, MPOMMICH, AlETHIICH,
ITUNEHINIUKOMb, TNIHIEPHH, (eHon, (opManbIerii, aueTanblerui, MypaBbuHas
KHMCJIOTa, YKCYCHas KMCJIOTa, OJIEMHOBAs KHCIIOTa, CTeapHHOBas KHMCIIOTa, III0K03a,
dpykTO3a, Kpaxmall, Ie/LTH0103a, MIHLKH);

cOPMHUPOBAHHOCTh YMEHHs ONpENeNsTh BHABI XHMHYECKOH CBA3H B
OpraHMYeCKUX COeMHEHHUsX (OJIMHAPHBIE U KPATHBIE);



c)OPMHPOBAHHOCTh YMEHHsl MPHMEHATH TIOJOXKEHUA TEOPHH CTPOEHHUS
opranuyeckux BemecTs A. M. bytieposa s 0OBACHEHHMS 3aBHCUMOCTH CBOWCTB
BEILIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPaHEeHHA MacChl BEILECTB,

cOPMHPOBAaHHOCT ~ YMEHHMIl  XapakTepus3oBaTb  COCTaB,  CTPOCHHE,
(usMdecKue ¥ XMMHYECKHe CBOHMCTBA THUIMYHBIX npeACTaBUTENEH pPa3IAYHBIX
KJIacCOB OPraHMYECKUX BElIeCTB (MeTaH, 3TaH, JTWIEH, MPOMHJICH, AUCTHICH,
Oyranuen-1,3, metunbyraguen-1,3, Genson, MeTaHoN, 3TaHOI, STHICHIIMKOID,
rIMUepUH, (EHON, aleTalbJerhil, MypaBbHHAsS M yKCyCHas KHCIOTBI, TIIIOKO3a,
Kpaxmal, HeJUTIJI03a, aMHHOYKCYCHas KHCII0TA), WITIOCTPHPOBATh N'€HETUYECKYIO
CBSI3b MEXIy HHUMH YPaBHEHMSIMHM COOTBETCTBYIOLIMX XHMHIECKHX peakuuh ¢
HCIIOJIB30BAaHUEM CTPYKTYPHBIX GOPMYJI;

c)OPMHUPOBAHHOCTh YMEHHS XapaKTepH30BaTh UCTOYHHKH YIJIEBOAOPOAHOTO
coipbsi  (HedTb, NPUPOIHBIH ras, yrois), criocoObl  HMX TepepaboTKH U
MpakTHYecKoe MpUMeHEHHe POIyKTOB nepepaboTKH;

c)OPMHPOBAHHOCTh YMEHHH NPOBOAWTH BBIMMCICHHSA M0 XHMHHYECKHUM
ypaBHeHHsAM (Macchl, 00BEMA, KONMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa
peakiMH MO W3BECTHBIM Macce, OOBEMY, KOIMYECTBY OJHOrO M3 HCXOIHBIX
BEILIECTB WM MPOIYKTOB PEaKIUH);

c)OPMHPOBAHHOCTh yMEHHH BIaJETh CHCTEMOH 3HaHUW 00 OCHOBHBIX
MeTO/IaX Hay4yHOro MO3HAHHS, HCMONb3YeMbIX B XHMUHU IpH H3YHICHHH BEIIECTB
XUMHYECKHX ABIeHUH (HaOIoneHue, H3MepeHHne, SKCIIEPUMEHT, MO/Ie/IMPOBaHHKE),
HCIIONB30BaTh CHCTEMHBIE XMMHYECKHE 3HAHWs Ul TNPUHATHS pELIeHWH B
KOHKDETHBIX JKH3HEHHBIX CHTyalUMsiX, CBA3aHHBIX C BellecTBaMH M  HX
IIPUMEHEHUEM,

c(OPMHUPOBAHHOCTH YMEHHH COOIIIO/IaTh MpaBuiIa MOJIB30BAHMA XHMHUYECKOM
mocynoii ¥ s1aGopaTOpHBIM O00OpYZOBaHHMEM, & TaKke MpaBHia oOpauieHus ¢
BElIeCTBAMH B COOTBETCTBHH C MHCTPYKLMSMH IO BBINOJHEHHIO 1a00OpaTOPHBIX
XMMHYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yYMEHM# IUIAHHPOBaTb M  BBITIOJHATH XHUMUYECKUN
KCIIEPHMEHT (TIpeBpaLleH s OPraHUYeCKUX BELIeCTB PU HArpeBaHUH, MOy ICHHE
STHIEHA W W3ydeHHE €ro CBOWCTB, KaueCTBEHHbIC PEAKUUH OPraH4eCKHX
BEIeCTB, AeHaTypalus OejKOB MpU HarpeBaHHH, LUBETHbIC PCaKInH OenkoB) B
COOTBETCTBMM C TpaBHIaMH TeXHHKH O0€30MacHOCTH IpH obpaiieHud ¢
BelllecTBAaMH ¥ J1a6OpaTopHBIM 00OpYAOBaHWEM, MNPEACTABIATE PE3yIbTaThI
XHMHYECKOTO HSKCIIepuMeHTa B (OpMe 3anucH ypaBHEHHH COOTBETCTBYIOLIHMX
peaxiuii ¥ GOPMYIHPOBATH BHIBO/IBI HA OCHOBE THX PE3yJIbTATOB;

c)OPMHPOBAHHOCTh YMEHMil KPUTHYECKH aHAIM3MPOBaTh XHMHHECKYIO
uHpOpMALIMIO, TIOTYy4aeMyl0 M3 PpasHbIX HCTOYHHKOB (cpeacTBa MaccoBOH
uHpopMauun, IHTepHeT 1 IpyTruX);



cOpMHUPOBAaHHOCT ~ yMEHM#  coOmojaTe  NpaBuIa  SKOJOTHYECKH
nenecooOpa3sHoro rmoBeJeHHss B ObITy W TpYAOBOW JeATEJIBHOCTH B UEJAX
COXPaHEHHsI CBOEro 30POBbS M OKpYKarolled MPUPOJHOH Cpeibl, OCO3HABaTh
OMAacHOCTh BO3JEMCTBHS Ha JXHBble OpPraHM3MBbl OINpPEAENEHHBIX OPraHHYeCKHX
BeulecTB, noHuMas cMmeica nokasatens [1/IK, moscHsaTe Ha mpuMepax CIIOCOOBI
YMEHBIIEHHsT M [PeJOTBPALCHHs MX BPEJHOr0 BO3JICHCTBHA HA OpraHM3M
4eJI0OBEKa,

115 0Oy4aKOLIMXCSl ¢ OFPAaHHYEHHBIMH BO3MOXXHOCTAMHM 3110pOBbA: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX AOCTYIHBIX METOJaX MO3HAHHs BELIECTB H
XHUMUYECKHUX SIBJICHUH;

UIS clenblX W caaboBuUAsIMX OOydarolMXcs: YMEHHe HCMo/b30BaTh
peibe(pHO-TOYEeYHYI0 cucTeMy oGo3HaueHuit JI. bpaiins ans 3anucH XUMHYECKHX

hopmyar.
11 KJIACC

IIpenMeTHBIE pe3yJIbTaThl OCBOeHMs Kypca «OOm@as M HeopraHuYecKas
XHUMHSD» OTPAXKAOT:

chOPMHUPOBAHHOCTh ~ NpPEJCTABJICHUN: O XHMHYECKOH COCTAaBJISAIOLIEH
eCTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, POIM XHMHH B IIO3HaHWH SBICHHH
npuponkl, B (GOPMHPOBAHHH MBINUIEHHS M KyJbTYpbl JIMYHOCTH, €€
(GYHKLHMOHAIBHOM rPAMOTHOCTH, HEOOXOAMMOI JUIsl pellIeHUs MPAaKTHYECKHX 3a/a4
M 9KOJOrMYecKd 0GOCHOBAaHHOIO OTHOILIEHHS K CBOEMY 3[0POBBIO M MPHUPOJHOH
cpene;

BIaJieHHe CHUCTEMOM  XHMMHYECKHMX  3HaHM#, KOTOpas  BKIIOYaeT:
OCHOBOMONArAIOIMe MOHATHS (XMMMUYECKH 3JIeMEHT, aToM, HM3oTom, s-, p-, d-
SNIeKTPOHHBIE OpOMTAIH AaTOMOB, HOH, MOJIEKyld, MOJb, MOJAPHBIH 00BEM,
BaJIEHTHOCTH, JIEKTPOOTPHIIATEIBHOCTD, CTENEHb OKHUCIICHHs, XUMHYECKas CBA3b
(koBasleHTHasi, HOHHAsA, METAJTHYeCKas, BOJIOPOHAs ), KPUCTATIMYECKas PelETKa,
THNBl XUMHYECKHMX  peaKkiMil, pacTBOp, OJIEKTPOJMTBI,  HEIJIEKTPOIHUTEI,
3IeKTPOJIMTHYECKAs JAWCCOLMALMS, OKHCIMTENb, BOCCTAHOBHUTENb, CKOPOCTh
XHMHYECKOM peaklMd, XMMHYeCKOe DaBHOBECHE); TEOPHHM M 3aKOHBI (Teopus
3JEKTPONIMTHYECKON aucconmanuy, nepuonuyeckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHMsI MacChl BEILECTB, 3aKOH COXPAaHEHHsS W NMpPEBPAILECHHUA SHEPrHH
MPM XUMMYECKHX DeaKkLHsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3bIK XHMHH,
MHPOBO33pEHYECKHe 3HaHMS, JeKallde B OCHOBE MOHMMAHHs NPUYHHHOCTH H
CHCTEMHOCTH XMMHYECKUX SBJICHHUM, (DAKTOIOrHYecKHe CBEJIeHHs O CBOWCTBAX,
cocTaBe, MoNy4eHHH ¥ 6E30MacHOM HCIONIB30BaHHH BaXKHEHIINX HEOPraHHYECKHUX
BELIECTB B OBITY M MIPAKTHYECKOM AeATETbHOCTH YeI0BeKa;



C(OPMHUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEPHbIE MPU3HAKH IMOHATHH,
YCTaHaBIMBaTh MX B3aHMMOCB3b, MCIIOJIB30BaTh COOTBETCTBYIOLIME TMOHATHS MNPH
ONKMCAaHUH HEOPraHUYECKUX BEILECTB U UX MpPeBpallleHuH;

cpOpMHPOBAHHOCTb YMEHHH HCIOIb30BaTh XUMHYECKYIO CHMBOJIMKY JUIS
cocraBieHMs (GOpMys] BEIIECTB M ypaBHEHHH XHMHYECKHX peaKiuii,
cucrematnyeckyro HomeHknatypy (IUPAC) u TpuBuasibHble Ha3BaHUS OTAEIbHBIX
HEOpPraHH4YeCKHX BeLIeCTB (yrapHblii ras, yrieKHUCIBIH ra3, aMMHaK, raméHas
U3BECTh, HeraléHas U3BeCTh, IUTheBas COMa, TUPUT U APYTHeE);

cOpMHPOBAHHOCTb YMEHHI ONPEIeNIsTh BAJIEHTHOCTh U CTEIeHb OKHUCIICHHUS
XHMHYECKHX 3JIEMEHTOB B COEJMHEHHSX Pa3IM4YHOr0 COCTaBa, BHJ XHMHYECKOM
CBA3M (KOBaJICHTHAs, HOHHAs, METALIMYECKas, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPHCTAUIMYECKOH pPEIIETKH KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJISpHas,
HOHHas, MeTaJuIHyecKas ), XxapakTep cpe/bl B BOJHBIX pacTBOpaxX HEOPraHUYEeCKUX
COEJIMHEHHUH

c(OPMHUPOBAHHOCTH YMEHH yCTaHaBJIUBaTh MPUHA/UIE)KHOCTh
HEOPraHW4YeCKMX BELIECTB IO MX COCTaBY K OMNpeAeNéHHOMY KiaccCy/rpyre
COEJMHEHHH (ITpOCThIe BELIECTBAa — METAUIbl U HEMETaJUIbl, OKCH/bI, OCHOBaHHS,
KHCJIOTHI, aM(OTepHbIE THAPOKCHIbI, COJIH);

c(OpMHPOBaHHOCTh YMEHHH PacKphIBaTh CMBICI IIEPHOAMYECKOro 3aKoHa JI.
. MenzieneeBa U I6©MOHCTPUPOBATh €r0 CHCTEMAaTH3HPYIOLLYIO, OO BACHUTEIBHYIO
U IIPOTHOCTHYECKYIO (PyHKLUH;

c)OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XHMH4YECKHX 3jeMeHTOoB 1-4 nepuonoB [lepuoauueckoit CHCTEMEI
xumudeckux snemeHtoB JI. M. MenneneeBa, ucrnonb3ys noHsTus «s-, p-, d-
3JIEKTPOHHBIE opbuTanuy, «IHepreTHYecKue YPOBHMY, OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COEIHHEHHUH
1o nepuojaM u rpynmnam Ilepuoandeckoit cucteMsl XuMuYecKuX 31ementos [1. W.
MeHnpeneena;

C(OPMHUPOBaHHOCTE ~YMEHHMH  XapakTepu3oBaTh (OMHCHIBAaTh) OOIIHE
XHMHYECKHE CBOMCTBAa HEOPraHMYECKHMX BElIeCTB pPa3IMYHBIX  KJIACCOB,
MOJATBEPXKAATh CYIECTBOBAHHWE I'€HETUYECKOH CBSI3U MEXIY HEOpraHHYeCKHMH
BEIIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIUX XUMHUYECKUX PEeaKIInii;

c)OPMHPOBAHHOCTE YMEHHS KJIACCHOHUHPOBATH XHMHYECKHE PEaKLMH IO
PasiHYHBIM IIpH3HAKaM (YMCIy M COCTaBy peardpylollUX BelLIeCTB, TEILIOBOMY
3ddexTy peakuuu, U3MEHEHHIO CTEeNeHel OKHCJIEHHs 3JIEMEHTOB, 0OPaTHMOCTH
peakIH, y4acTHIO KaTajau3aropa);

cOpMHUPOBAHHOCTE YMEHHIH COCTaBIIATH ypaBHEHHs pPeaKUMi PpasIMYHbBIX
THUIIOB, MOJIHBIE U COKpPAILEHHBIEC YPaBHEHHs peaKlMii HOHHOro oOMeHa, yYuThIBas
YCJIOBUS, IIPH KOTOPBIX 3TH peakLUy UAYT A0 KOHLIA;



c(OPMHUPOBAHHOCTh YMEHHH MPOBOJMTH  PEaKIHH, MOATBEPKAAIOLINE
KAaueCTBEHHBIH COCTAB PpA3MYHBIX HEOPraHWYeCKHX BEIIECTB, paclo3HaBaTh
OTBITHBIM ITyTEM MOHBI, MPUCYTCTBYIOLIME B BOAHBIX pacTBOpax HEOpraHU4YeCKHX
BELIECTB;

cOPMUPOBAHHOCTb ~ YMEHHH  pPacKpbiBaTh  CYIIHOCTD OKHCJIUTEIBbHO-
BOCCTAHOBHTEJIBHBIX PEaKIHil MOCPEeCTBOM COCTaBJICHHS 3JI€KTPOHHOTO OanaHca
3THX peaKLHi;

c(hOPMUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCHMOCTE CKOPOCTH XUMHYECKOH
peakiuy OT pa3IMuHbIX (AKTOPOB; XapaKTep CMEILICHHA XUMUYECKOTO paBHOBECHS
B 3ABHCHMOCTH OT BHelHero Bosaeiictaus (npunuun Jle Illaresnse);

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh XHMHYECKHE NpOLECCHI,
feKalue B OCHOBE MPOMBILLIEHHOTO MOJY4YeHHsl CEPHOH KHCIIOTBI, aMMHaKa, a
TaKke cHOPMHUPOBAHHOCTh MPEACTABICHUM 00 0o0mMX HAay4YHBIX MPUHOHMIAX H
IKOJIOTHYECKUX NpobieMax XMMHUYECKOro MpOrU3BOCTEA,

c(OPMHUPOBAHHOCTh YMEHHH MPOBOIUTH BBIYHCICHUS C MCIIOJIb30BaHHEM
[OHSITHS «MaccoBasi JOJIs BEIleCTBa B PacTBOpe», 0OBEMHBIX OTHOILLIEHWH Ia30B
TP XHMHYECKHX PEeaKLHMAX, MacChl BELIECTBA MIIH 06béMa ra3oB MO0 MU3BECTHOMY
KONUYECTBY BelIeCTBa, Macce MM 00BEMY OJHOTO W3 y4acTBYIOLIMX B peakiiH
BeIeCTB, TEIUIOBOro p¢eKra peakuuy Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChl
BEIIeCTB, MPeBpALLEHUs U COXPAHCHHUS SHEPIHH;

c)OpMHUPOBAHHOCTH YMEHHH COOMIIONATh MPaBHIIa MOIB30BAHMA XMUMHUYECKOM
mocyoii M N1abopaTOpHBIM OOOpYJOBaHHEM, @ TaKXKe MpaBHia oOpaiieHus ¢
BEIECTBAMU B COOTBETCTBHHM C MHCTPYKUHMAMH IO BBINOJHEHHIO n1abopaTOPHBIX
XHMHYECKHUX OINBITOB;

chOPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh W BBIMIOIHATE XUMUYECKUH
SKCIIEPUMEHT (pa3/ioKeHHe MEePOKCHIa BOAOPOJa B NPUCYTCTBHH KaTaJu3aTopa,
ompejie/leHHe  CpPelbl  PacTBOPOB  BEIIECTB €  MOMOLIBIO YHUBEPCAJIBHOTO
WHMKATOpa, BIMSAHHE Pa3TMYHBIX (AaKTOPOB HA CKOPOCTH XUMHYECKOH peakiuH,
peakIMd MOHHOro oOMeHa, KayecTBEHHbIE PeaKlHH Ha cynbdar-, KapOoHaT- U
XJIOpH/I-aHMOHBI, HA KaTHOH aMMOHHs, PElIeHHe JIKCTepHUMEHTABHDIX 3aja4 110
temam «Metamns» ¥ «Hemeramisl») B COOTBETCTBUM C INpaBUJIaMH TEXHHKH
6e30MmacHOCTH IpU OOpallleHHH C BeLECTBaMU H nabopaTOpHBIM 000pYI0BaHHEM,
NMpeCTABNATh Pe3yJbTaThl XMMHYECKOro JKCIECpHMEHTa B dopme  3amHcH
ypaBHEHUH COOTBETCTBYIOIINX peakuuii ¥ (opMyJIUpPOBATh BBIBO/bI Ha OCHOBE
3THUX pe3yJIbTaTOB,;

c(OPMHUPOBAHHOCTh yMEHHIl KPUTHYECKH aHATH3HPOBATH XMUMHYECKYIO
HHQOPMALIMIO, TOTy4aeMyi0 M3 pasHbIX HCTOYHMKOB (cpexcTBa  MaccoBOH
KOMMYHHMKaLMH, VIHTepHeT U APYTHX);



chOpMHPOBAHHOCTh ~ yMEHUH  coOmoaaTe  NpaBuia  3KOJOIHYECKH
nenecoobpasHoro rmnoBefeHUs B OBITY M TPYAOBOM [EATENBHOCTH B LEISAX
COXpaHEeHHs CBOEro 3/0pOBbS H OKpPYXKAIOLIEH INMPHUPOJHOM Cpelbl, 0CO3HaBaTh
ONAacHOCTh BO3/IEHCTBHS HA KUBbI€ OPraHU3Mbl ONpPEAE/IEHHBIX BELIECTB, IOHUMAas
cmbicn mokaszarens [1JIK, moscHATh Ha mnpumepax crnocoObl YMEHBUICHHS H
MpeAOTBPALCHUs HX BPEIHOIO BO3JEHCTBHS HAa OPraHU3M Y€JIOBEKa,

s o0y4aroLMXCcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX AOCTYMHBIX METOAAX IMO3HAHMs BEIIECTB H
XUMHYECKUX SBJIEHUH;

JUIS  CIeNMbIX W CclaboBUAAUIIMX OOydaloIMXCs: YMEHHEe MCIOIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HauyeHui JI. bpaiins i 3anmucu XUMHUYECKHX

dopmy.
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