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YpoBeHb Cpennee obiee (10-11 kmaccer)

oOpazoBaHHs

HopmartusHbie - [Ipuka3 Muno6puayku Poccun ot 17 mast 2012 r. Ne 413 «O06 yrBepxaeHun
JOKYMEHTBI (beepabHOrO TOCYIaPCTBEHHOTO 00Pa30BaTENLHOTO CTAaHAAPTa CPEIHETO

o61rero odbpazoBanus» (3apeructpuposan 07. 06. 2012 r. N 24480);

- [Ipukazom MunuctepcTBa npocsenieHus: Poccuiickoit @eneparuu ot
18.05.2023 Ne 371 “O6 yrBepxaeHuu dhenepaibHol 00pa3oBaTebHOM
MpOrpaMMbl CpeIHero odIero oopazoanus’” (3apeructpuponan 12.07.2023 Ne
74228);

- [Ipukazom Munucrepctsa npocsemenust PO ot 02.08.2022 Ne 653 «O6
YTBEPXKACHUU (ellepaTbHOTO MEePeuHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, TOMYIIEHHBIX K UCIIOIb30BAHUIO PU PeaTH3aI[MH UMEIOIINUX
rOCYapCTBEHHYIO aKKpeAUTaIUI0 00pa3zoBarenabHbIX mporpamm HOO, OO0,
COO» (3apeructpupoBan 29.08.2022 Ne 69822);

- @enepasibHON paboyeil mporpaMmbl BOCIIUTAHUS;

- YcTaBoM MAOQOY COII 1. HoBoHMKOJ1aeBCKUIA;

- [Tonoxennem o popmax, IEPHOAMIHOCTH, TOPSIKE TEKYIIETO KOHTPOJIS
yCIIeBa€MOCTH U MPOMEXKYTOUYHOMH arTectanuu odydatronmxcs 8 MAOY COLI .
HoBOHMKOIaeBCKHIA;

- «CaHUTapHO-3MUIEMUOJIOTHYECKIE TPeOOBAHUS K OpPraHU3aIUsIM BOCIIUTAHUS
1 00y4YeHMsI, OT/IbIXa U 03/10POBJICHUS I€TEH U MOJIOAEIKN», KOTOpPbIE
yTBep:kaeHbl [locTanoBIeHNEM [ 1aBHOTO TOCYIapCTBEHHOT'O CAHUTAPHOTO Bpaya
Poccuiickoit @enepaunu oT 28.09.2020  Ne28. CIT  2.4.3648-20;
CII  1.2.3685-21 «'mrueHn4eckrue HOpMaTUBBI U TPeOOBaHUS K 00ECIICUEHHUIO
Oe3onacHOCTH M (MK )0e3BPEHOCTH ISl YeIOBEKa (PaKTOPOB CPebl OOUTAHUS;
CIT 3.1/2.4.359820 «CaHutapHO-3IHIEMUOIOTHYECKHE TPEOOBAHUS K
YCTPOMCTBY, COACPKaHUIO ¥ OPraHU3aluu paboThl 00pa30BaTEIbHBIX
OpTraHU3alMii U APYTUX 0OBEKTOB CONMATBLHON MH(DACTPYKTYPHI AJIS I€TeH U
MOJIOJICKH B YCIIOBUSIX PAaCIIPOCTPaHEHHUsI HOBOW KOPOHABUPYCHOM MH(EKITHH(

COVID-19).

- Yueousiid tutad MAQOY COILI 1. HoBoHUKOTaEBCKMIA.




Lemu/3agaun
W3YYICHHUS
yueOHOro
npeaMeTa

B coorBerctBUM ¢ O0OmIMMM UENSIMH M NPUHLUMIAMH CPEIHEro OOIIero
oOpa3oBaHus conepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIiA
YPOBEHb H3YUYCHHsI) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJArOTOBKY  OOy4aroIIMXCs,  HEOOXOAMMYID MM Ui BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOUEHHUS B JKU3Hb COLIMyMa,
MpoJo/KeHUs 0o0pa3oBaHMsl B PAa3JIMYHBIX  0O0NACTSX, HE  CBA3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocTaBngiomUMUA  1peaMeTa  «XUMHsS»  SBISIOTCS  0a30Bble  KypCehl  —
«Oprannueckas xumusi» U «OOmass ¥ HeopraHuvecKas XHUMHSA», OCHOBHBIM
KOMIIOHEHTOM CO/IEP’KaHMsI KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUH 110 HEOPraHUYECKOW XUMHUHU (C BKIIFOUEHHEM 3HAHHUM U3 O0lIel XUMUN) 1
opranndyeckoy xumuu. @opmMupoBaHUE NAHHOW CUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUST BCEr0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPU XUMUH.

Ctpykrypa coaepxaHusi KypcoB — «Opranuueckas xumus» U «OO0mas u
HeopraHuyeckas XUMHs» CPOPMUPOBaHA B MpOrpaMMme MO XUMHUU Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K U3Y4YEeHHI0O Y4eOHOro wmarepuaia U 0OyClIOBJIeHA
MCTOPUYECKH  OOOCHOBaHHBIM  Pa3BUTHMEM 3HAHUM HAa  ONpPEEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUHU BEILECTBA
[pacCMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OPraHHMYECKHUX
COCMHEHUI, a TakKe Ha YPOBHE CTEPEOXHMUYECKUX U DIEKTPOHHBIX
MpEICTaBICHUA O CTpoeHUH BemecTB. CBeleHHS 00 H3y4yaeMbBIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOJIOPOJIOB JIO CIOKHBIX OMOJIOTHUECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyecKol XMMHH IOJYyYarOT pPa3BUTHE
c(OpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs IEpBOHAYATILHBIC
[PE/CTAaBICHUSI O XUMHUYECKOW CBS3M, KIACCU(PUKALMOHHBIX IpHU3HAKaX
BEILIECTB, 3aBHCHUMOCTH CBOMCTB BELIECTB OT HX CTPOCHUS, O XUMHUYECKOMH
[pEaKIINH.

[lon HOBBIM yIJIOM 3peHus B IpeaMmere «XHUMHUS» 0a30BOTO  YPOBHS
[paccMaTpUBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHMS
TEOpEeTUYEeCKUl Marepual M (PAKTOJOTMYECKHE CBEICHHS O BEIIECTBaX H
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHuueckas
XUMUSD» OOy4YarolUMCsl MPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HA4YEHHE
MEePUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,
riy0’ke TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKUMH 3TOro 3akoHa — OT
00o0O01IatoIel 10 00bIACHAIOMIEN U MPOTHO3UPYIOLIEH.

Envnass cuctemMa 3HAHMM O BAKHEHIIMX BEIECTBAX, MX COCTaBE, CTPOCHHH,
CBOMCTBax M NMPUMEHEHUH, a TAKKE O XMUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpPOTEKaHHusl JonojiHgercss B Kypcax 10 um 11 kiaccoB
PIEMEHTaMU COJAEpPKaHMs, UMEIOIIUMH KYJIbTYPOJIOTMUYECKUNH M TPHUKIaAHON
XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT IMOHMMAHHIO B3aHMMOCBSI3U XUMHH C
NpYrMMU HAayKaMH, pacKpblBalOT €€ poJib B MO3HABATEIbHOW U NMPAKTUYECKOU
NEesITEeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBaXEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTal0T
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOLIECTBEHHO U JUYHOCTHO 3HAYMMBIX
mpoGiieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATh WH(OpMaLNIO U
MPUMEHSTh €€ JJs TIONOJIHEHUS 3HAHUM, pEIIeHHUsS WHTEIJIEKTYyaJbHBIX H
DKCIIEPUMEHTAJIbHBIX  HMCCIEA0BATENbCKUX 334ad. B 1memom  copepxaHue
yuyeOHOro mpeamera «XHUMHUS» JTAHHOTO YPOBHS M3yYEHHMS OPHEHTHPOBAHO Ha
(bopMHUpoBaHKE Y 00YYaIOIUXCS MHPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAHUS
¢dunocopckux HIeH, TaKUX Kak: MaTepUalbHOE €IMHCTBO HEOPIaHUYECKOTO M
OpPraHUYeCKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb IPUPOJHBIX SBICHUH NYTEM OKCIEpUMEHTa U




pEIICHUsI TMPOTUBOPEUMH MEXAYy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU
MPEANOChIIIKAMH, OCO3HAHHE POJIM XUMHUH B PELICHUU 3KOJIOTMYECKHX MPOOIIEM,
a Talke MpobieM cOepeKeHHsT SHEPreTHYECKHX PECYpCOB, ChIPhS, CO3/aHUS
HOBBIX TEXHOJIOTHI U MaTepHasoB.

B rutane penieHus 3a7ad BOCIIUTAHUS, Pa3BUTHUS U COLMANIM3AIMH O0y4YaOLIUXCS
MPUHATHIE MPOrpaMMON MO XHWMHUU HOJIXOJbl K OMPENEICHHUIO COACpXKaHUSI U
[OCTPOCHUS TpeAMEeTa IMpeaycMaTpuBaoT (OpPMHUpPOBAHHE YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUIl, HMEIIUX 0a30BO€ 3HAUYEHUE [UIsI PA3JIMYHBIX BHUIOB
NesTeNIbHOCTH: pelleHus npo0iem, oucka, aHaiu3a U 00paboTku nHbopMauy,
HEOOXOAUMBIX I PUOOPETEHHs OMbITa MPAKTUYECKOH M HMCCIeI0BaTEIbCKON
NesITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUH.

B mpakTHke npenojaBaHUs XUMHH KaK Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs, TaK W Ha YPOBHE CcpeaHero ooOmero oOpa3oBaHuUs, MpH
OIpeeNICHUN CO/EPKATEIbHOM XapaKTepPUCTUKU IeJIed H3y4eHUs IpeaMeTra
HampaBJICHUEM MEPBOCTEHNEHHOW 3HAYUMOCTU TPAJAUMLMOHHO MpHU3HAETCA
(dbopMUpOBaHHE OCHOB XHMMHMYECKON HayKh KakK OO0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, NPAKTHUYECKON [eATENIbHOCTH YelIOBeKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOI KyJabTyphl. C METOIUYECKOW TOUKH 3pEHHUs TaKOu
MOAXOJl K ONPENeNICHHUIO Leled U3ydeHus TMpeaMeTa SBISETCS BIIOJHE
OTIpaBJAHHBIM.

CornacHo /JaHHOW TOYKE 3PEHHUs TJIABHBIMU LEISIMH HM3Y4YCHHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

. dbopMUpOBaHHE CHCTEMbl XHMHYECKMX 3HAaHMM Kak BaKHeHIen
COCTaBJISIONICH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B OCHOBE KOTOPOH Jiexkar
KIIIOUEBbIe MOHATHUS, (yHIAMEHTAIbHbIE 3aKOHBl U TEOPHH XUMHUHU, OCBOCHHE
SI3pIKa HAyKd, YCBOCHHE W MOHHMMAaHHUE CYIIHOCTH JOCTYMHBIX 0000IIeHuiH
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HMCTOpUEH HX pa3BUTUA H
CTaHOBJICHUS;

. dbopMHupoBaHHE ¥ pa3BUTHE TIPEACTABICHWH O HAaydyHBIX MeETOJax
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX JJIsi IPUOOpEeTEeHHs
YMEHUH OPHEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SBICHHNA, TMEIOIIX
MECTO B IPUPO/IE, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

. pa3BUTHE yMEHUH M  CcHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOCHHEeM U OOBSICHEHHMEM XHMHUYECKOIO SKCIEPUMEHTa, COOJI0JCHUEM
MpaBui 0€30MacHOro OOPALIEHHUS C BEIIECTBAMHU.

Hapsiny ¢ aTuM, copepkaTelbHasi XapaKTepUCTUKa IeNed M 3a/1a4 HW3ydeHUs
mpeaMera B TporpaMMe I0 XHMHHM  YTOYHEHAa H  CKOPPEKTHpPOBaHA B
COOTBETCTBMM C HOBBIMH TPHOPHTETAMH B CHCTEME CpEIHEro OOIIero
oOpaszoBanusi. CerogHs B IMpENojaBaHUN XMMHU B OOJBIIEH CTETIEHH OTHAETCS
MPEINOYTeHHe  NPAaKTUYeCKOH  KOMIIOHEHTE  COJepXaHWs  OOydYeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBITYCKHUKAa 0O0IIe00pa3oBaTeabHON
OpraHu3allM, BIAJCIOIIEro He HaOOpoM 3HaHUM, a (YHKIMOHAIBHOM
PaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHHMSIMUA aKTHUBHOT'O IOJIYYEHHs 3HaHUH
Y IPUMEHEHUS UX B peaJIbHOM KU3HM IS PELICHUS PAKTHYECKUX 3a/1ad.

B CBSI3M € 3TUM NpH M3Y4YEHUU IpeaMeTa «XUMHs» JOMHUHHpYIOIee 3HaueHUe
MPHOOPETAIOT TAKKE IENN U 3a/1a4H, KaK:

ananTanys 00yJaromuXcsi K YCIOBHSAM JHHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHWE  WHTEIUIEKTYallbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHHIO, COTPYIHHUYECTBY, CAMOCTOATEILHOMY IPUHATHIO TPAMOTHBIX
[peILICHHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BELIECTBAMH M UX
npUMeHeHHEeM; (POPMHUPOBAHUE Y O0YUAIOIIUXCS KITFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMI), MMEIOUINX YHUBEPCAIbHOE 3HAYCHHE I DPA3IUYHBIX BHUI0B




NesITeIbHOCTH: PEeIIeHUs Mpo0iieM, TIOUCKa, aHalu3a U 00paboTKU nHpOpMalny,
HEOOXOAUMBIX ISl TIPUOOPETEHHs ONbITa JEATENbHOCTH, KOTOpas 3aHMMaeT
BaXHOE MECTO B TIO3HAaHUM XUMHHM, a TakXke JUIsIi OLEHKH C MO3HIUN
HKOJIOTUYECKOM 0e30IacHOCTH XapakTepa BIUSHHS BEIIECTB M XHMHUYECKHUX
MpPOIIECCOB HAa OpPraHu3M 4YeJiOBeKa MW MPUPOJHYIO Cpely; pas3BHTHE
[03HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CIOCOOHOCTH CAMOCTOSITEIbHO IPUOOPETAaTh HOBBIE 3HAHUS II0
XUMHUU B COOTBETCTBUM C JKMU3HEHHBIMHM IOTPEOHOCTSMH, HCIOJIb30BaTh
COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JAJIsl IOUCKA U aHaiIMu3a y4eOHOU U
Hay4YHO-TIONYJISIPHONH HHGOPMALlUK XUMUYECKOT0 COAep KaHus; GOpMHUPOBAHUE U
pa3BuTHE Yy OOYYarOIIMXCS acCOLUMATHMBHOTO M JIOTMYECKOI'O MBIIIICHHUS,
HAOII0IATENbHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NMpPHU IUIAHUPOBAHUU M MPOBEACHUH XHUMUYECKOTO
ODKCIEPUMEHTa;  BOCHHTAaHHE y  oOydarommxcs  yOexkIEHHOCTH B
TYMAHUCTUYECKOM HAIIPAaBICHHOCTH XUMHH, €€ BaXXHOM pOJIM B PEIICHUU
r100aNbHBIX TMPOOJIEM PAMOHAIBHOTO MPUPOAONOIH30BAHUS, TTOMOJIHEHUS
HPHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOXOUMOCTH OEpeXHOr0 OTHOIICHHMS K NPHPOJE M CBOEMY 3I0POBBIO, a
TaKyKe MPUOOPETEeHNs OTbITA UCTIOIb30BAHUS OJYYEHHBIX 3HAHUHN JJIS1 IPUHATUS
PaMOTHBIX PEILIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.




Cpok peanuzanuu

2 roxa

IPOTrpamMMBbI
Mecto yue6HOro | YueOHbBIM IUITAHOM HA U3ydeHHE XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO

npeaMera B obmiero oopazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B
y4eOHOM TUTaHe Heneno), B 11 kmacce — 34 gaca (1 yac B Hezeno).

Pesynbrarsr TUHOCTHBIE PE3VYJIbTAThBI

OCBOCHUS

yueOHOro "OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHUS OOYYarOUIMMUCS
npeaMera MpOrpaMM CpeaHEro o0Imero oOpa3oBaHus (JTMYHOCTHBIM, METAIPEIMETHBIM U

npeaMeTHeIM). HaydHo-MeTon4yeckoil OCHOBOM il pa3paOOTKH ILIAHUPYEMBIX|

pe3yabTaTOB OCBOCHMsI IPOTrpaMM CpelHEero oouiero oOpa3oBaHUS SABISAETCA

CUCTEMHO-I€ATEIbHOCTHBIN MTOAXO.

COOTBETCTBUU C CUCTEMHO-IEATEIBbHOCTHBIM MOAXOI0M B CTPYKTYPE JINYHOCTHBIX

pe3yabTaTOB OCBOEHMs IIpeaMmera «XUMHs» Ha YPOBHE CpegHero oOImiero

00pa30BaHMs BbIAEIIECHBI CIEIYIOIUE COCTABIISAIOIINE:

p3HaHHE 00YYarOIMMUCS POCCUICKON TpaskJaHCKON MICHTUYHOCTH —

FOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPENEICHUIO; HaJIUuue

MOTHBAIMKM K OOYyYEHUIO; LEJIEHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM

JIMYHOCTH HA OCHOBE

FOYEBBIX IIEHHOCTEH ¥ MCTOPUYECKHX TpaAuLIUi 0a30BOH HAyKH XUMHH,

TOTOBHOCTb M CIHOCOOHOCTh OOYYalONIMXCS PYKOBOJCTBOBAaThCS B  CBOEH

JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, IPHUCYLIMMU LEJIOCTHOMN

CHCTEME XMMHUYECKOTO 00pa30BaHMs; HAIWYHE MPABOCO3HAHHS IKOJIOTHIECKOM

KYJIBTYPBI ¥ CIIOCOOHOCTU CTaBUTh

JIN U CTPOUTD KU3HEHHBIE IIJIaHBbI.

[YHOCTHBIE pPE3YJIbTaThbl OCBOCHMS NpeaMeTa «XUMUA» IOCTUTalOTCA B €IUHCTBE

y4yeOHOM M BOCHUTATENbHOM  JEATENIBHOCTH B COOTBETCTBUU  C

T'YMAaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU

LEHHOCTSIMU M MJIealaMl POCCUHCKOT0 T'pa’kJaHCKOro oOIIecTBa, MPUHATHIMU B

oO1iecTBe HOpMaMu M IpaBHJIaMU TOBEIEHUS, CIOCOOCTBYIOLIMMU IpolieccaM

CaMOINO3HAHUsA, CaMOpa3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH

o0yJaronmxcs.

[YHOCTHBIE  PE3yJbTAaTBl  OCBOEHHA  IpeaMera  «XUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTb OIBITA I103HABATEIBHOW M MPAKTUYECKOW JEeATEIbHOCTH
oOyuaroluxcs o peaan3aluy NPUHIATHIX B 00IECTBE LIEHHOCTEW, B TOM YHCIIE B
4acTH:

Pa’KJaHCKOI'0 BOCIIUTAHUS:

D3HaHMs 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH,

AKEHHUs K 3aKOHY U IIPaBOIOPSAKY; IPEICTABICHHUS O COLMAIbHBIX HOpPMax H
[IpaBUJIaX MEKINYHOCTHBIX

HOLICHUH B KOJUIEKTUBE;

FTOBHOCTH K COBMECTHOW TBOPYECKOW MAEITEIbHOCTU MPU CO3JaHUU Y4EeOHBIX
MPOEKTOB, pEUICHUH Yy4eOHBIX M T[I03HABATENbHBIX 3a/a4, BbIOJHEHUH
XUMHUYECKHUX HKCIEPUMEHTOB; CIIOCOOHOCTH MOHMMATh U NPUHUMATh MOTHUBBI,
HaMepeHUs, JOTUKY U

FYMEHThl JPYTHX NpU aHalu3€ pa3IMYHBIX BUIOB YUEOHOW MAESITEeIbHOCTH; 2)
MaTPUOTHYECKOTO BOCTIMTAHUS:

HHOCTHOTI'O OTHOILIEHHS K UCTOPUYECKOMY U HAYYHOMY HACIIEAUIO

EYECTBEHHOM XMMMH; YBaXXEHMs K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U
[IPAKTUYECKOr0 IPUMEHEHUS XUMHH, OCO3HAHMS TOIO, YTO JOCTHXKCHHUS HAyKH
€CThb pe3yNbTaT JUIMTENbHBIX HAOIIOJCHUH, KPOMOTIMBBIX SKCIIEPHUMEHTATBHBIX
IIOMCKOB, IIOCTOSHHOIO TpyJda Y4Y€HbIX U IIPAKTUKOB; UHTEpeca W
MO03HABATEIbHBIX MOTHBOB B MOJYYEHUHU U MOCIEIYIOLIEM aHAIN3e HHPOPMALIUU

0 TEPEIOBBIX JOCTIKCHHSIX COBPEMEHHON OTEUECTBEHHONW XUMUH ;




IYXOBHO-HPABCTBEHHOTO BOCIHMTAHHSA: HPABCTBEHHOTO CO3HAHMSA, STHYECKOTO
MOBEICHUS; CIOCOOHOCTH OICHWBAaTh CHUTYalluH, CBSI3aHHBIE C XUMHYECKUMH
SIBJICHUSIMH,

NPUHUMATh OCO3HAHHBIC DEIICHHS, OPHEHTHPYSICh HAa MOpPAJIbHO-HPABCTBCHHBIC
HOPMBI U IIEHHOCTH; TOTOBHOCTH OIICHHUBATh CBOE IOBEJICHUE M MOCTYIKH CBOMX
TOBapuIled C TO3UIMHA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

(bopMUPOBaHHUS KYIBTYPBI 310POBbSL:

HUMAaHUsl [IEHHOCTEW 37J0pOBOTO M 0e30MmacHoro odpasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOUICHHSI K COOCTBEHHOMY (DU3MYECKOMY U IICHUXUYECKOMY
3JI0POBBIO; COOITIOICHUS MPaBUII 0€30MIACHOTO OOpAIICHHUS C BEIIECTBAMHU B OBITY,

BCCTHEBHOM JKM3HHU U B TPYJOBOW NEATEILHOCTH; IMOHUMAHUS IIEHHOCTH IPaBUII
MHIUBHUIyaIbHOTO ¥ KOJJIEKTUBHOTO

BOIACHOTO ITOBEJCHUS B CUTYallUsAX, YIPOKAIOIIMX 3/J0POBBI0 M JKH3HH JIOJIEH;

OCO3HaHUsI OCIIEACTBUI U HENPUATHS BPEAHBIX MPUBBIYEK (YyIOTpeOIeHNS

KOTOJI5, HAPKOTHUKOB, KypeHU1);

TPYIOBOTO BOCIIUTAHUSI:

MMYHUKAaTHBHOW KOMIICTEHTHOCTH B y4eOHO-UCCIIEI0BATEIbCKOM JEATEIIbHOCTH,

OOILECTBEHHO MOJIC3HOM, TBOPUYESCKOW M JIPYTUX BHIAX JESITEIBHOCTH; YCTAHOBKH

Ha aKTUBHOE y4acTUE B PEIICHUH MPAKTHYCCKHUX 33124

[MAJTbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

Tepeca K MPaKTHYECKOMY U3YUSHHIO IPodeccHii pa3iudHOro pojia, B TOM

CJie HA OCHOBE NMPHUMEHCHHS TPEIMETHBIX 3HAHUN 10 XUMHUH; YBKCHHUS K TPYLY,
JIOAAM  TpyJa M pe3ylbTaraM TPYIOBOW JESATENbHOCTH;  TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHOW TPaeKTOpPHUM OOpa3oBaHUs, Oymymien
npodeccu W peanu3alud  COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, WHTEPECOB M IOTPEOHOCTEH
00I111eCTBa;

HKOJIOTMYECKOTO BOCITUTAHUS:

DJIOTMYECKH 11€7IeCO00Pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK HCTOUHHUKY

[ICCTBOBAHMS O KU3HKM Ha 3emiie; TOHUMaHHs TJ00aJbHOTO  XapakTepa)
IKOJIOTUYECKUX TPOOIIEM, BITHASHHUSI

DHOMHYECKUX TMPOIECCOB HA COCTOSHHE MPHUPOIAHOW M COIMAIBLHON CpeJbl;
OCO3HaHUsI HEOOXOJMMOCTH UCTIOIb30BaHUS TOCTIKSHUI XUMUH JUTSI

[ICHUS ~ BONPOCOB  PAIlMOHAIBHOTO  MPUPOJOINOJB30BAHUS,  AKTUBHOIO

HETIPUATUS.  JICHCTBUIA, NPUHOCSIINX BpelI OKpYKarolei
NPUPOIHON Cpesie, YMEHHs MPOTHO3UPOBATh HEOIArompHUsTHBIE IKOJIOTHYECKUE
MIOCJIEACTBUS TPEANPUHIUMAEMBIX JEHCTBUA M TPENOTBPAlIaTh WX; HATHYHS
Pa3BUTOrO OSKOJOTHYECKOTO MBIIUICHHS, SKOJOTMYECKOH KYIbTYpHI, OIBITA

JIESITETLHOCTH PKOJOrHYECKOM HAITpaBJICHHOCTH, YMCHU
PYKOBOACTBOBATLCI UMH B HO3HaBaTCJ'H>HOI\/'I, KOMMYHHKaTHBHOﬁ U COLIMAJIbHOM
ITPaKTUKE, CIIOCOOHOCTH U YMCHUA AKTHUBHO IIPOTUBOCTOATH

UJE0JI0THHU XeMopoOuu;
[IEHHOCTH HAyYHOT'O ITO3HAHMUSL:
OPMHMPOBAHHOCTH MUPOBO33pPEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY
OBHIO Pa3BUTHUS HAyKH M OOLIECTBEHHOW NPAKTHKH; MOHUMaHUS cHenupUKd
XUMHHM Kak HayKH, OCO3HaHHs e€ poiu B (OPMHpPOBAHMHM PALUOHATIHLHOTO
HAy4YHOT'O MBIIIJICHNS, CO3/IaHUM LIEJIOCTHOTO MPEACTaBIECHUS 00 OKpY)KaroIieM
MHpE Kak O €IHMHCTBE IIpUPOABI M 4YEJIOBEKa, B II03HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH W PELICHUH NpoOJIeM COXPaHEHHs MPUPOJHOTO PAaBHOBECHS;
yOeXIEHHOCTH B 0COOON 3HAUMMOCTH XMMHUU JUIsI COBPEMEHHOW ITUBUIIM3AINH: B
e€ TyMaHUCTHYECKON HalpaBIEHHOCTH M BaKHOW POJIM B CO3JaHUU HOBOM 0azbl
MaTepUabHOW  KYJNbTYphl, pPELICHUH TIJI00AJbHBIX MpOOJIEeM YCTOWYMBOIO
pa3BUTUSL  4YEJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOM, MHILNEBOH U
9KOJIOTUYECKOM O€30IaCHOCTH, B Pa3BUTUU MEIMIIMHBI, 00ECHEUYEHUH YCIOBUH
YCIEUIHOTO TpyJa M HKOJOTMYECKHM KOM(POPTHOM JKM3HM Ka)XJOro UJIeHa




00IIeCTBa; €CTECTBEHHO-HAYYHOH TPAMOTHOCTH: IMOHMMAaHUS CYIITHOCTH METOJIOB
MO3HAHWUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJTyJaeMble 3HAHHS JIJIS aHAJN3a U OOBSICHEHUS SIBJICHUH OKPY)KAIOLIETro MHUpa U
MPOUCXOANIMX B HEM M3MCHEHUH, yMEHUS JelaTh 00OCHOBAHHBIC 3aKIFOUYCHUS
Ha OCHOBE HAYYHBIX (AKTOB M HUMCIOIIUXCS JAHHBIX C IEJIBI0 TOJTYYCHUs]
JOCTOBEPHBIX  BBIBOJIOB,  CIIOCOOHOCTH  CaMOCTOSITEJIbHO  HCIIOJb30BaTh
XUMHAYCCKHE 3HAHUS JUISI

[LICHUS MPOOJIEM B PEabHBIX JKU3HEHHBIX CUTYaIUsX; MHTEpeca K MO3HAHUIO U
UCCIICI0BATEIbCKOM JICSITENbHOCTH;

FOBHOCTH M CITOCOOHOCTH K HEMPEphIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBHU C
KU3HCHHBIMH TOTPEOHOCTSMHU; HMHTEpeca K 0COOCHHOCTSIM TPyla B Pa3IUYHBIX
chepax nmpodeccnoHaATbHOU

ATEITBHOCTH.

ETAIIPEAMETHBIE PE3VIJIBTATDI

eTalpeIMETHBIE PE3yJIbTaThl OCBOECHHUS Y4E€OHOro InpenMmera «XUMUs» Ha ypOBHE
cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

AYMMBIE T (DOPMUPOBAHKSI MUPOBO33PEHHS 00YUAIOIIMXCS MEKAUCIUTUINHAPHBIC
(MexmpeMeTHbIE) OOIIEHAYUHbIE TOHATHUS, OTPAXKAIOUINE LEI0CTHOCTh HAyYHOU
KapTHHBI MHUPA U CHeNU(UKY METOIOB ITO3HAHUS, UCTIOIB3yEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIECTBO, DHEPIUsl, SBJIEHUE, MPOILECC, CUCTEMA, HAyYHBIH
(bakT, TPUHIWI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHHUE,
HaOJII0IcHne, U3MEpEeHHe, SKCIIEPUMEHT M JApYyrue); YHUBEpcalbHblE y4eOHBIE
necTBus (mo3HaBaTebHbIE, KOMMYHHUKaTHBHBbIE, PEryIsTHUBHBIE),
obecneynBaronye GopMupoBaHue GyHKIHOHAIBLHON I'PaMOTHOCTH U COLIUAIBHOM
KOMIIETEHIIMH 00y4aroIuxcs;

OCOOHOCTh  OOYYAIOLIMXCS MCIIOJIb30BaTh OCBOEHHBIE MEXKIUCLUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAaHUS M  yHUBEpcaJbHble YydeOHble JeficTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

ETalpeIMETHBIE PE3YyJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMH Y4EOHBIMU
[103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.
Ja/IeHNEe YHUBEPCAIbHBIMU Y4EOHBIMH IT03HABATEIbHBIMU JE€HCTBUSIMHU:

0a30BbI€ JIOTUYECKUE AEUCTBHUS:

MOCTOSITESILHO (DOPMYJIMPOBaTh M aKTYalIM3UPOBaTh MpoOJEeMy, BCECTOPOHHE €€
paccMaTrpuBaTh;  ONPEAENATh LENU JEATEIBHOCTH, 3aJ]aBas IapaMeTpsl U
KPUTEPUHU UX

CTH)KEHHS, COOTHOCUTHb PE3YJbTaThl JEATENBHOCTH C IOCTABIECHHBIMU LEISAMU;
WCIIOJIb30BaTh IIPA OCBOCHNUHU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIITICHUS —

JENATh XapaKTEpHbIE NpPHU3HAKU IOHATHM M YCTAHABIMBaThb HX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIHME MOHATHA JUI1 OOBSICHEHUS OTJENIBHBIX (PaKTOB U
SIBJICHUM;

OupaTh OCHOBAHUS M KPUTEPHH JUTsI KiIacCU(UKAIIUK BEUIECTB U

MUYECKHX pEaKIHi{; yCTaHaBIMBAThb NPUYMHHO-CIECJICTBEHHBIE CBSI3H MEXKIY)|
W3Y4aeMbIMHU SIBICHUSIMH;, CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHAYKTHUBHBIE,
NeNyKTUBHbIE, TI0 aHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpuBaeMbIX  SIBICHUSIX, (OPMYIHpPOBaTh BBIBOABI U 3aKIIOYEHUS;
IIPUMEHSTh B IPOLIECCE IO3HAHMS, HCIOJIB3YyEMbIE B XHMHUU CHUMBOJUYECKHE
(3HaKOBBIE) MOJIENM, NPeoOpa3OBBIBATH  MOJENbHBIE  MPEJACTABICHUS  —
XUMHAYECKHH 3HaK (CHMBOJI) DSJIEMEHTa, XUMHUYecKas ¢opMmynia, ypaBHEHHE
XUMHUYECKOM peakuud — TpU pelIeHHH Y4YeOHBIX I03HABaTEeNbHBIX U
MIPaKTUYECKUX 3a/ad, NPUMEHATh HA3BAHHBIE MOJEJIbHBIE NPEICTABICHUS UL
BBISIBJICHMSI XapaKTEPHbIX IPU3HAKOB M3YyYaeMbIX BELIECTB M XMMHUYECKHUX|
peaKkuuid.

0a30BbIe UCCIIEOBATENbCKUE JICHCTBUS:

AJIeTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB U XUMUYECKUX




AKIMH;  (GOpMYIMpPOBAaTH ILEJIM M 33Ja4d  UCCIEIOBaHUS, MHCIOJIb30BaTh
MIOCTaBJIEHHBIE M CaMOCTOSITEIbHO CQOPMYJINPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bI IO MPOBEPKE
IIPaBUIBHOCTH BBICKa3bIBAEMbIX CYXJIEHU; BJIAJICTh HaBBbIKaMU
CaMOCTOSITEJILHOTO IIJITAHUPOBAHUS U IPOBEIECHUS YUYCHHUYECKUX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HAOJIIOJaTh 32 XOJOM IIPOIECCa, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €r0 PE3ynbTaT, (GOpMyIupoBaTh OOOOIIECHHS U BBIBOJBI
OTHOCUTENIBHO  JOCTOBEPHOCTH  pE€3YJIbTaTOB  MCCIEAOBAaHUS, COCTaBIISTH
00OCHOBAaHHBIM OTUET O MPOJAETAHHON paboTe; MPHOOPETaTh OMBIT YYEHUUECKOM
UCCIIEIOBATENILCKOW M TMPOEKTHOW JEsTeIbHOCTH, MPOSBIATH CIHOCOOHOCTH M
TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY METOJOB PpEIICHUS MPaKTHYECKHX
3aJa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMUS.

pabora ¢ nHpopmaIue:

OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOUHUKAX MH(POpPMALUU (HaydyHO-

MyJsipHas JIUTEpaTypa XMMUYECKOIO COJIEPKaHMsI, CIIPaBOYHbIE ITOCOOUS, PECYPChI
WnTepHera), aHamu3upoBaTb HWHPOPMALMIO Ppa3IMYHBIX BUIOB U  (HopM
IIPEJCTABICHHUS, KPUTUYECKH OLIEHUBATh eé JIOCTOBEPHOCTb u
HETMPOTUBOPEUYNBOCTb;

PMYJIHPOBAThH 3aIPOCHl U MPUMEHATH Pa3IHMYHBbIE METOJBI MPU MOMCKE U OTOOpe
nHbopManuy, HEOOXOTUMOHN IJIsi BBHIMOJHEHUS YYEOHBIX 3a/a4 OMpPeesEHHOTO
TUTA; TPUOOPETATH OMBIT HCIIOJIE30BAHMS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX

KHOJIOTHM ¥ Pa3MYHBIX TOWCKOBBIX CHCTEM;  CaMOCTOSITEJIbHO BBIOWPATh
onTUMaNbHyl0 ¢GopMy TpexacraBieHus wuHGopManuu  (CXembl, TrpaduKH,
JMarpaMMbl, TaOJMUIbl, PUCYHKH U JpPYyTue); UCIOJIb30BAaTh HAy4YHBIH SA3BIK B
KayecTBe CpeACTBa IpH paboTe ¢ XUMHUYECKOW HHGpOpMaluel: NpUMEHSTh
MEXIIpeIMeTHbIe ((pru3nueckre 1 MaTeMaTu4ecKre) 3HakKU U CUMBOJIBL, (hOPMYIIbI,
ab0peBUaTypbl, HOMEHKJATypy; HCIOJb30BaThb M HpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA

[JISITHOCTH.

JaJIeHIe YHUBEPCATHHBIMI KOMMYHUKATUBHBIMU JICHCTBHSMU:

TaBaThb BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XoOJie JAuajora W/Wiu
IMCKYCCHH, BBICKa3blBaTh WO, (OpPMYyIMpOBaTH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS MPEIOKEHHON 3aJaui; BBICTYIIATh C Mpe3eHTalnuen
Pe3yJIbTaTOB MO3HABATENbHOMN NEATEIbHOCTH, MOTYYEHHBIX CAMOCTOSITEIBHO HIIN
COBMECTHO CO CBEPCTHHKAMHU MPH BBIIOJHEHUH XHMHUYECKOTO HSKCIEPUMEHTa,
MPAKTUYECKOH paboThl MO MCCIEIOBAaHHUIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mpoekTta U (OpMYJIMpPOBAaTh BBIBOABI 0 peE3yJbTaTaM
MIPOBEAEHHBIX UCCIIEAOBAaHUM MYTEM COIJIAaCOBAaHUS MO3ULUI B X0J1e 00CYKIeHNUS
1 0OMEeHa MHEHUSIMHU.

JaJileHHe YHUBEPCATbHBIMU PETYIATUBHBIMU JIEHCTBUAMU:

MOCTOSITENIbHO ~ IUIAHMPOBAaTb M OCYIIECTBIATh  CBOKO  IO3HABATEIbHYIO
NeSITeNIbHOCTh, OIpenaensss €€ Lead W 3aJadd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJIrOpUTM JIEHCTBUN IpH
BBITIOJITHEHUM YYE€OHBIX W HCCIIENOBAaTEeIbCKUX 3a/ad, BBIOMpaTh Haunbosee
3¢ deKkTUBHBIA CHOCOO UX pelIeHHs ¢ Y4ETOM IONyYeHHUS HOBBIX 3HAHUNA O
BEIIECTBAX M XWMHYECKUX PEAKIUsAX; OCYIIECTBISATh CAMOKOHTPOJIb CBOEH
NesITeIbHOCTH Ha OCHOBE CaMOaHaIIN3a

aAMOOLIEHKH.

"EJIMETHBIE PE3YJIbTATBI
KJIACC
deIMETHBIE PE3YyJIbTaThl OCBOEHUS Kypca «Opranuyeckas XUMHUs OTPaKaroT:

OPMHUPOBAHHOCTh MPEJICTABICHUNA O XHUMHUYECKOW COCTaBJISIIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XHMHUHU B TO3HAHUHM SIBICHUUA MPHUPOJBI, B




(GOpMUPOBAaHUM MBIIUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOUMOMN JIsl pelIeHUs TPAKTUYECKUX 3a/1ad U SKOJOTUYECKH|
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie; BlaJeHHE
CUCTEeMOM XMMHYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraromine
MOHATHS (XUMUYECKHI IIEMEHT, aTOM, JIEKTpOHHasi 000JI0UKa aToMa, MOJIeKyJIa,
BaJICHTHOCTh, 3JEKTPOOTPHUIIATEIILHOCTh, XHUMHYECKasl CBS3b, CTPYKTypHas
dopmyna (pa3BEpHyTasi W COKpaml€HHas), MOJb, MOJSPHAs Macca, MOJISIPHBINA
00BEM, YIIIEpOJHBIN CKeleT, (YHKIHMOHAJIbHAs TPYyNIa, paaukai, H30Mepus,
M30MEphl, TOMOJIOTMYECKUH ps, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA U
a30TCoJIEepKAIIME COCAMHEHUS, MOHOMEp, IOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHCHHS); TEOPUU M 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMUMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeKalMe B OCHOBE NOHMMAHUSA NPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHUX|
SBJICHUH, (DAKTOJOTrMYEeCKHE CBEACHHUS O CBOWMCTBAaX, COCTaBE, IMOJIYYECHUH U
0€30MacHOM HCMOJIb30BAaHUHM BAXKHEUIINX OpPraHMYEeCKHX BEUIECTB B OBITY U
MPAKTUYECKON JESATENbHOCTH YelIOBeKa; C(POPMUPOBAHHOCTh YMEHUUH BBISBISTH
XapaKTepHbIC MPU3HAKH ITOHSATHH, YCTAaHABIMBATh UX B3aHMMOCBSI3b, HCIIOIH30BATh
COOTBETCTBYIOIIUE MMOHSATHS TPU ONMMCAHUU COCTaBa, CTPOCHHS W TPEBpAIICHUN
OPraHWYECKUX  COCAMHCHHI, C()OPMHUPOBAHHOCTh YMEHHH  HCIIOJIb30BATh
XUMHYECKYI0 CHUMBOJIMKY JUJISi COCTaBICHHUS MOJICKYJISPHBIX H CTPYKTYPHBIX|
(pa3BépHyTOM, COKpamEHHON) (OPMYJT OPraHMYECKUX BEIIECTB M YpPaBHEHUU
XUMHYCCKHUX PEAKINi, H3TOTaBIMBATh MOJICIIH MOJICKYJ OPTaHHYECKUX BEIICCTB
Ui WUIIOCTPAallMd WX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS,
cOpPMUPOBAHHOCTh yYMEHUW YCTAHABIMBATH MPUHAMICIKHOCTh H3YYCHHBIX|
OpPraHMYECKHUX BELIECTB IO UX COCTaBy U CTPOCHUIO K ONpPEIeIEHHOMY]
KJIacCy/Tpynmne coeAruHeHU (YTrJIeBOAOPOJbl, KHUCIOPOJ U a30TCOJEpIKallue
COCIMHEHMS, BBICOKOMOJICKYIISIPHbIE COEIMHEHUs), JaBaTb HUM Ha3BaHHS IO
cucremarnyeckoir HomeHnknarype (IUPAC), a takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHWs OTJICIBHBIX OPTaHWYECKUX BEMISCTB (ITHJICH, MPOIWJICH, alleTHUJICH,
STWJICHTJINKOJIb, TIUIEPUH, (PEeHOI, (OpMaIbIETHI, alleTaTbIACTH, MypaBbHHAS
KHCJIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCIOTa, CTEapHUHOBasi KHUCIIOTA,
TIII0K03a, (PPYKTO3a, Kpaxmall, HeJUT0II03a, TIHUINH); chOPMHUPOBAHHOCTh YMEHUS
OTIPEICIISATH BUIBI XHMHUYECKOU CBSI3U B

FAaHUYECKUX COSJIMHCHUSX (OJMHAPHBIC U KPATHEIC);

OPMHPOBAHHOCTh YMEHUS IPUMEHSATh MOJIOKEHUSI TEOPUHU CTPOCHUS

rannyeckux BemectB A. M. ByrtnepoBa ans oObSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT WX COCTaBa U CTPOCHHs; 3aKOH COXPAHEHHs MacChl BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUMUYHBIX MPEACTABUTENCH pPAa3NIUYHBIX KJIACCOB
OpraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOMUIIEH, aleTuiIeH, OyTaaueH-
1,3, metunbyraauen-1,3, 6€H30JI, METAHOJI, ATAHOJ, ATHJICHTINKOIb, TIUIECPHH,
(deHom, ameranbAerdi, MypaBbHHAS W YKCYCHAas KHCIIOTBHI, TJIFOKO3a, Kpaxmal,
[EJITI0JI032, aMUHOYKCYCHAsi KHCIIOTa), WIDTFOCTPHPOBATH TCHETHYECKYIO CBS3b
MEXJTy HHUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYCCKHX PEAKIHA C
WCIIOJIb30BAHUEM  CTPYKTYPHBIX  (opmyr;  chOPMHPOBAHHOCTH  YMCHHS
XapaKTepU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO CHIPhS (HE(PTh, IPUPOIHBIA Ta3,
yroiib), crmocoObl UX TepepaboTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTku; CcHOPMUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHHUS IO
XUMHUYECKUM YpaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA|
WM TPOJYKTa PEaKIMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WM MPOJIYKTOB pEakIuu); CHOPMUPOBAHHOCTh YMEHHIA
BIIQ/IETh CUCTEMOM 3HaHUN 00 OCHOBHBIX

TOJIaX HAYYHOTO TO3HAHHWS, WCIIOJIE3YEMBbIX B XHMHUU TPH H3yYECHUH BEIICCTB H
XUMHYECKHX SIBJICHUI (nabmronenue, U3MepeHue, 9KCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUUYECKUE 3HAHMSI JJIsi MPUHSATHSL




penIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BELIECTBAMHU U UX
MpUMEHEHHEM; C(OPMUPOBAHHOCTh YMEHHM COOMIOAAaTh MpaBHJIa IMOJIb30BAHUS
XUMHUYECKON

cynoili u nabopaTopHbIM 00OpyJOBaHHMEM, a TakkKe TMpaBuia OOpalleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIOJHEHHUIO J1AOOPATOPHBIX
XUMHYECKHUX OMBITOB; C(HOPMHUPOBAHHOCTH YMEHUH IUIAHHPOBATH U BBITIOTHSTH
XUMUYECKUM  SKCIEPUMEHT (MPEBpallCHUs] OpPraHUYECKUX BEUIECTB  IPH
HArpeBaHUM, IIOJYYEHUE OTHJICHA W H3YYCHUE €ro CBOWCTB, KayeCTBEHHBIE
peaKiuyu OpraHWYecKUX BEIIeCTB, JEHATypalus OENIKOB TIpPH HarpeBaHUH,
[[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUH C MPABUIAMH TEXHHUKH OE30MaCHOCTH
pu 0OpaIeHU ¢ BEUIECTBAMH U J1a00paTOPHBIM 000pYIOBaHUEM, TIPEICTABIISTH
pe3yNnbTaThl XUMHYECKOIO0 OJKCIepUMeHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BHIBOJABI HAa OCHOBE ATHX
pe3ynbTaToB;  COPMUPOBAHHOCTH  YMEHUH  KPUTHUYECKH  aHAIM3UPOBATH
XUMHUYECKYI0 HH(GOpMalMIO0, MOJy4yaeMyl0 M3 Ppa3HbIX HCTOYHUKOB (CpeiCTBa
MaccoBoi uHpopmanuu, IHTepHET u apyrux);

OPMHUPOBAHHOCTh YMEHHMM COONIOAATh MpaBUiia SKOJOTMUYECKU IIeeCO00pa3HOro
MOBEJICHUs B OBITY M TPYAOBOM JACATEIBHOCTH B UEJISAX COXPAHEHHS] CBOETO
310pOBbSl W  OKPYXKAIOIIEH MNPUPOJHOW Cpelbl, OCO3HABaTh OIACHOCTh
BO3JCHCTBUSL HAa YKMBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX BEILECTB,
nmoHuMas cMmbicin mnokazarens [IJIK, mosicHATP Ha mnpuMepax CHocOoOBI
YMEHBUIEHUS W NPEAOTBPALICHUS WX BPEIHOTO BO3JCHCTBUA Ha OpraHU3M
YEJIOBEKA; I OOYy4YalolMXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBS:
YMEHHE NPUMEHATH 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHHS
BELIECTB U XUMUYECKHUX SBJICHHM; JIJIS CIENBIX M CIa00BUIAIIMX O0yUYaIOIUXCS:
YMEHHE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuil JI. Bpaiins
JUIS 3aIIUCH XUMHYECKUX (POpMYII.

KITIACC

)eIMETHBIE PE3yJbTaThl OCBOEHUSA Kypca «OOmass ¥ HeopraHudeckas XUMHS
OTpaXKaroT:

OPMHPOBAHHOCThH TIPEACTABJICHHUI: O XMMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
Hay4YHOW KapTHHbBl MHpA, POJIM XUMHUU B II03HAHWM SIBJICHUU IIPUPOIBI, B
(GOpMUPOBAHMM MBILUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOUMOM ISl pelIeHUs] TPAKTHUECKUX 3a/1a4d U DKOJIOTHYECKH
000CHOBAaHHOTO OTHOILIEHHUSI K CBOEMY 3/IOPOBBIO U TIPUPOJIHON cpeie; BIaJeHHe
CUCTEMON XMMHYECKHMX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATaKIINe
MOHATHS (XUMHUYECKHIA JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIeKTpOHHBIE OpOUTAIH]
aTOMOB, HWOH, MOJEKyJla, MOIlb, MOJSIpHBII  00BEM,  BaJEHTHOCTD,
ANEKTPOOTPHUIATETLHOCTD, CTENICHh OKHCIICHUS, XUMUYECKas CBA3b (KOBAJICHTHAS,
WOHHAsl, MeTaJUIMYecKas, BOJIOPOJHAsA), KpUCTAINIMYecKas pemeETKa, THIIb]
XUMHUYCCKUX peaKHHﬁ, paCTBop, 3J'I€KTpOJ'H/ITI)I, HGSJ’ICKTpOJ'II/ITI)I,
AJIEKTPOJIUTAYECKAS JTUCCOLUAINS, OKHCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKON peaklid, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs]|
AJIEKTPOJIUTAYECKON auccolanun, nepuoauyeckui 3akoH . M. Menneneesa,
3aKOH COXPaHEHHsSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIIECHUS dHEPTHH
MpU XUMHUYECKUX PEaKUHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK XHMHH,
MHUPOBO33PEHUECKUE 3HAHUS, JIEKalllle B OCHOBE IMMOHHWMAHMS MPUUYUHHOCTH M
CUCTEeMHOCTH XHMUYECKUX SIBICHUM, (DAaKTOIOTHUECKHE CBEJIEHUS O CBOWCTBAX,
COCTaBe, MOJTyYEHUHU H 0€30IIaCHOM  HCIIOIB30BAHUM  BAXKHEHIIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JAEITeTbHOCTH YeIIOBEKA;
OPMHMPOBAHHOCTh YMEHUH BBISABIIATH XapaKTE€pPHbIE MPU3HAKU TOHSATHUH,
raHaBJIMBATh HX B3aHMMOCBA3b, HCIIOJIIB30BaTh COOTBGTCTBy}OH_[I/Ie IIOHATUS HpI/I
OTMCAaHUU HEOPraHWYECKUX BEIICCTB M HMX IPEBpalleHHil; cHOPMHPOBAHHOCTH
YMEHUN HWCMOJb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBJIeHUS (HOopMyI




BELIECTB U YPAaBHEHUN XMMHUYECKHX PEaKIUil, CHCTEMaTUUYECKYI0 HOMEHKIATYpY]|
(IUPAC) wu TpuBHanbHblE Ha3BaHHS OTICIBHBIX HEOPTraHUYECKHX BEIIECTB
(yrapHslif ra3, yriekucibli ra3, aMMHaK, rainiéHas U3BeCThb, HeTaléHas U3BECTb,
MUThEBAst COJAA, MUPUT U JApyrue); cHOPMUPOBAHHOCTH YMEHUU OIpPEIEISITH
BaJICHTHOCTh M CTEIIEHb OKHCIICHUS

MUYECKHX 3JIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSA3U (KOBAJICHTHAs, MIOHHAS, METAJUIMYECKAasl, BOJOPOAHAs) B COCAMHEHUSX, THUII
KPUCTAIJINYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHasi, MOJEKYJIsIpHas,
HMOHHAs, METAJUTMYECKAast), XapaKTep CPe/ibl B BOJHBIX paCTBOpPaX HEOPTaHUUECKUX
COCIMHECHU;

OPMHPOBAHHOCTh YMEHHMM yCTaHABJIMBATh NPUHAAJIEHKHOCTh HEOPTaHUYECKUX
BEIIECTB MO0 UX COCTaBYy K ONPECIEHHOMY KJIacCy/TpyIie COeAMHEHU (IPOCThIe
BEIIECTBA — METAJUIbI U HEMETaJlIbl, OKCH/Ibl, OCHOBAHHUS, KUCIOThI, aM(POTEPHbIE
THUAPOKCUBI, COJH); CPOPMHUPOBAHHOCTH YMEHHI  pPacKpbhIBaThb  CMBICIH
nepuognueckoro 3akoHa JI. WM. MenzaeneeBa u  JI€MOHCTPUPOBATH  €rO
CHUCTEeMATHU3HUPYIOIIYIO, OOBSICHUTENbHYID M  MPOTHOCTUYECKYIO  (DYHKIHU;
c(OpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX deMeHTOB 1—4 mepuonoB [lepuoguyeckoit cucTeMbl XMMHUYECKUX
anementoB J[. WM. MenzaeneeBa, MCHONB3ys MOHATUS «S-, P-, dIIEKTPOHHBIC
opOUTANINY, «IHEPTETUICCKUE YPOBHHY», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M HMX COCIUHEHHMH IO MepuojaM M TpyIIamM
[Tepuoanueckoil cucTeMbl XUMHUYECKHUX 31eMeHTOB JI. U.

cHJIENIeeBa; C(HOPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOHCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KIJIACCOB,
MOATBEPKIaTh CYIIECTBOBAHUWE T€HETHMYECKOW CBSI3U MEXIY HEOPraHWYeCKUMU
BEIIECTBAMH C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHiA;
c(OpPMUPOBAHHOCTh YMEHHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEaKIuu IO
Pa3IMYHBIM TpU3HAKAM (YUCIY M COCTaBY pEardupyrolIMX BELIECTB, TEIJIOBOMY]
s deKTy peakuuu, U3MEHEHUIO CTENeHEHl OKHUCIEHHUS JIEMEHTOB, 00paTUMOCTH
peakiy, y4acTHUIO KaTajiu3aTopa); CPOPMHUPOBAHHOCTH YMEHHUM COCTABIISITh
YpaBHEHUS DPEAKIUWA pPA3JIMYHBIX THUIOB, TOJHBIE M COKpANIEHHBIE ypPaBHEHHS
peakiii HOHHOTO0 OOMEHa, YYUTHIBAs YCIOBUS, NMPU KOTOPHIX 3TU PEAKIIMH HIYT
710 KOHIIa;

OPMHPOBAHHOCTh yYMEHUI MPOBOJUTH  PEaKIIUH,

MOATBEPKIAIOIINE KAaYECTBEHHBIH COCTAaB PA3JIMUHBIX HEOPTaHUYECKUX
BEILIECTB, PACIIO3HABATh OMNBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOIIME B BOJIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB; cHhOPMHUPOBAHHOCTH yYMEHUMI

pacKkpbIBaTh  CYIIHOCTb OKHCITUTENBHO-

CCTaHOBUTENIbHBIX PEaKIUil MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOrO OalaHca
ATUX peakiuil; cHOPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKON peaklMu OT pa3iMuHbIX (aKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3JEUCTBHS (TIPUHITUIT
Jle Hlartenne); cPOpMHUPOBAHHOCTH YMEHHH XapaKTePHU30BaTh XHUMUUYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHHUS! CEPHON KHCIOTHI,
aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh MPEACTAaBIECHUNA 00 OOIMX HAYYHBIX
MPUHIIAIIAX W OKOJOTHYECKUX TpoOeMax XHUMHYECKOTO TPOM3BOJICTBA;
c(hOpMUPOBAHHOCTh YMEHHM TIPOBOJUTH BBIYUCICHHS C HCIOJIH30BAaHUEM
MOHATHSI «MaccoBasi JIOJIsS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B
MIPU XUMHYECKHUX PEaKIUIX, MacChl BEUIECTBA UIU 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIUIOBOTO d(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCCHI
BEIIECTB, MPEBPAIICHUS M COXPAHEHHUs SHEpPruu; cHOpMHUPOBAHHOCTH YMEHHI
COOJTIOAATh MpaBUIIa MOJIb30BAHUS XUMHUECKOMN

cymoii u mabopaTOpHBIM OO0OpyJOBaHHEM, a TaK)Ke TMpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIOJHEHHUIO JTAOOPATOPHBIX
XMMHUYECKHUX OMNBITOB; CHOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOIHSITH




XUMHUYECKUH SKCIEPUMEHT (pa3jio’KeHHe MEepOKCHIa BOAOPOJAA B IMPUCYTCTBUU
KaTajau3aropa, OIpPENEICHUE CpPEeAbl pPacTBOPOB  BEHIECTB C  IOMOILUBIO
YHHUBEPCAJIBHOI'O HWHAMKATOpA, BIUSHUE pa3IM4YHbIX (DAKTOpPOB Ha CKOPOCTb
XMMHUYECKON peakuM, peaklud HOHHOTO OOMEHa, KauyeCTBEHHbIE pEaKlUH Ha
cynbdar-, kapOOHaT- W XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS, pELICHUE
9KCIIEPUMEHTAIBHBIX 3azady 1o TtemMaM «Metamnsl» u  «Hemeramnel») B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MacHOCTH TpPU OOpaIIeHUH C
BEIIECTBAMH M Ja0OpaTOpHBIM O00OpPYIOBaHHUEM, TIPEACTABIATh pPE3YJIbTAThI
XUMHAYECKOTO SKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIMX
peakimmii ¥ (GopMynMpoBaTh BBIBOABI HAa OCHOBE J3THUX PE3YJIbTaTOB;
c(OPMHPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3HPOBATH  XUMHUYECKYIO
nHGOpMAlLMIO, MOJYy4aeMyl0 M3 pa3HbIX MCTOYHMKOB (CpPEeICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U Ipyrux);

OPMHMPOBAHHOCTb YMEHHMH COOJIOJATh MpaBHla KOJOTUYECKH LIEJIecO00pa3HOro
NOBEJICHUsI B OBITY M TPYAOBOWM JEATEIBHOCTH B IEJIAX COXPAaHEHMs CBOEro
3I0pOBb M  OKpYXaloUled IPUPOJHOM Cpelbl, OCO3HaBaTh OIACHOCTb
BO3JEHCTBUS HA JKUBBIE OPraHMU3Mbl ONPEIECIEHHBIX BEILECTB, ITOHMMAsl CMBICI
nokazarenss IIJIK, mosicHITH Ha mpUMepax CHOCOObl YMEHBIICHUS M|
MIPEAOTBPALLIEHUs KX BPENHOIO BO3ACHCTBUS HA OpraHU3M 4YEJIOBEKa; JUIsd
00yJaroImuxcs ¢ OrpaHHYEHHBIMI BO3MOKHOCTSIMU 37I0POBBS: YMEHHE TPUMEHSITh
3HaHHUA OO0 OCHOBHBIX JOCTYIIHBIX METOAAX IO3HAHUS BEILECTB U XUMHYECKUX
SIBJICHHIA; JUIS CJICTBIX M CIA0OBHUIAIINX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeuHYI0 crucTeMy 00o3HaueHui JI. Bpaiinst mist 3anucu XuMHYECKUX|

bopmyL.
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