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NMOACHHUTEJBHAS 3AIIHCKA

[lporpamma no XuMHH Ha YpOBHe cpeaunero obuiero obpazopanus
pazpaborana Ha ocHose DeaepansHoro 3akona or 29.12.2012 Ne 273-03 «06
obpazopauun B Poccuiickoli Menepaumnuy», TpedoBaHHH K pe3yibTaraM OCBOCHHA
denepanbhoii  ofpasopatenbHO nporpaMMel  cpeaHero obuiero obfpazopaHus
(POIT  COO), npeacrasneHusix 8B  DegepanbHOM — roOCYAapCTBEHHOM
obpazosarenbHoMm cranaapte COO, ¢ yuérom Koruenuuu npenosasasus yaeGHOro
npeamera «Xumus» B oOpasoBaTenbHbiX opranu3aunax Poccuiickoit ®enepauns,
peanu3ylonMx OCHOBHBIE 00pa3oBaTebHble MPOrpaMMbl, H OCHOBHBIX TOI0KEHHH
«Crpaterun passiuTus Bociuranus B Poceuiickoil @epepauuu Ha nepuoa ao 2025
roaa» (Pacnopsixenue I'Npasutenscta P® ot 29.05, 2015 Ne 996 - p.).

OcHoBy noaxoaos K paspaforke nporpamMMbl 110 XMMHH, K ONpejeseHHIo
obuiel cTpartery oOy4YeHHs, BOCIUTAHNS W Pa3BHTHS 00YUYAIOLIMXCH CPeACTBAMH
yuebuoro npeamera «Xumus» ans 10-11 knaccoB Ha 6a30B0M YPOBHE COCTABHIH
KoHuenTyansHeie nouaoxenus OrOC COO o p3auMooOYCIOBIEHHOCTH Lened,
COAEpKaHUA, pe3yIbTaToB oOyuenus W TpeDOBaHWIT K YPOBHIO MOATOTOBKH
BBITYCKHHKOB.

XHMHYECKOEe obpazoBaxue, nojiy4aemMoe BBINYCKHUKaAMK
00mieo0pazoBaTeibHON  OPraHU3alMK, SBJISETCS  HEOTBhEMIIEMOH YacThio  HX
obpazopaHocTH. OHO  CAYKHT 3aBEPIUAIONIMM  ITANOM  peanu3ali¥  Ha
COOTBETCTBYIOIIEM ¢My 0a3oBOM YpOBHE KHIOYEBBIX HEHHOCTEH, MPHCYLIHX
LUEJOCTHOH CHCTEME XHMMH4YECKoro oDpasosaHus. OTH UCHHOCTH KacaioTcs
MO3HAHHA 3aKOHOB NMPHPO/B!, POPMUPOBAHAUA MHUPOBO3Z3PEHUA H OOLICH KY/ILTYPBI
4eJIOBEKA, a TAKKE IKOJIOrHYECKH 000CHOBAHHOIO OTHOLUIEHHS K CBOEMY 310POBLIO
H npupoanoil cpeae. Peanusyercs xumuyeckoe oOpaszoBaHHe 00yHalomMXcs Ha
ypoBHe cpeanero odiero obpasosanus cpeacTsamu yieOHoro npeamera « Xumus»,
cofepKanHe H MOCTPOSHHE KOTOPOro ONPEASNiCHbl B NPOrpaMMe 10 XUMHH C
y4€ToM crneuMHKH HayKH XHMUM, e 3HAYCHHSA B MO3HAHMM NPUPOABI W B
MaTepHanbHOH Ku3HH obliecTsa, a Takke ¢ Y4ETOM OOLIMX Lenell W NPHHIUMIOS,
XapaKTepH3yIOUIMX COBPEMEHHOE COCTOSHHME CHCTEMBl cCpeaHero obuiero
obpasosanus B Poccuiickoil ®enepaumu.

XHMHSA KaK 3JIeMEHT CHCTEMbLI eCTEeCTBEHHLIX HAyK Mrpaer ocodyw poab B
COBPEMEHHOH UMBWIM3AIUMM, B CO3JaHMH HOBOH 0a3zbl MaTepHanbHOH KyJNbTYPBI.
Ona BHOCHT cBOJ BKJIaJ B HOPMHPOBAHHE PALIMOHAIBLHOTO HAYYHOTO MBIULIEHHS, B
CO3JlaHHEe LENOCTHOIO [pejcTaBieHus 00 OKpYyXaloueM MHpe Kak O ejlHHCTBe
NpUpoOJikl ¥ YMeJOBEKa, KOTOpoe d)OpMHp)’ETCﬂ B XMMHH HAa OCHORBE NOHHMAaAHHSA
BELLECTBEHHOIO COCTaBa OKPYKAIOWIEN0 MHPA, OCOZHAHHA B3AMMOCBA3ZH MEXIY
CTPOCHHEM BEILIeCTB, HX CBOHCTBAMH M BO3MOKHBIMH 0DJIaCTAMH NPHMEHEHHA.



Tecro B3aumoelicTBYs ¢ APYrHMH €CTECTBEHHBIMH HAayKaMH, XMMHA CTaja
HEOTBEMJIEMON YaCTBIO MHPOBOH KYJbTYPhl, HEODXOIMMBEIM YCIIOBHEM YCTIEUIHOIO
TPYAa M KHM3HM Kaxjaoro uwiena obuectsa, CospemeHHas XMMHA Kak Hayka
CO3MAaTENbHASA, KAK HAYKA BbICOKHX TEXHONOIMH HAlpaBieHa Ha pelleHHe
rnodanbHeiX npobieM YCTOHYMBOIO PpasBUTHS YENOBEYECTBA — ChIPheBOit,
IHEPreTHHECKOoil, MUILEBOH, IKONOrHYecKoit 6e30MacHOCTH H OXPaHbl 310POBbA.

B coorBercTBMM ¢ OOLIMMH UEISMH W NPHHUMNAMM cpeaHero obuiero
obpasosanuna conepwanue npeamera «Xumus» (10-11 knaccwl, 6a30Bbll YpOBEHb
H3YUCHHSA) OPHEHTHPOBAHO NPEHMYILECTBEHHO Ha OOLIEKYNBTYPHYIO NMOATOTOBKY
obyuarommxcs, HeoOXoaumyl0 WM Ans  BuIpabOTKH  MHPOBO33PEHHECKHX
OPHEHTHPOB, YCMCIIHONO BKMOYCHHS B IKH3IHB COUMYMA, NPOAOTKEHHSA
obpa3oBaniA B pa3nu4HbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XHMHEH,

Cocrasnsiomumn  npeaMera  «XHMHA» ABIAIOTCA 0a3oBble Kypehl —
«Opranunyeckas xumus» u «OOmas ¥ HeopraHH4Yeckas XHMHA», OCHOBHBIM
KOMIIOHEHTOM COJICpiKaHus KOTOPBIX ABIAIOTCA OCHOBBI 0a30BO# HAayKH: CHCTeMa
JHAHMH MO HEOPraHHYEeCKOH XHMMHH (C BIIIOYEHHEM 3HAHMI U3 oOuield XUMHH) H
OpraHH4eckod XuMHH. DPOpMHPOBAHHE AAHHOH CHCTEMbl 3HAHHH NPH H3YYCHUH
npeaMera 00ECNEYHBACT BO3MOKHOCTL PACCMOTPEHHA BCEro MHOrooGpazus
BEILIECTB HA OCHOBE OOMINX MOHATHIL, 3aKOHOB H TEOPHIT XHMHH.

CrpykTypa conepxaHusi KypcoB — «Oprasuyeckas xumua» ¥ «OOmwas u
HeopraHuveckas Xumus» cHopMUpoBaHa B MporpaMme Mo XMMHH Ha OCHOBE
CHCTEMHOIO MOAXOAAa K M3y4yeHuio yyebHoro wMatepuaia W oOycaoBieHa
MCTOPHYECKH  OODOCHOBAHHBIM  pa3BUTHEM  3HAHMA HA  ONpeAeaSHHBIX
TeOpeTHYeckMX YypoBHAX. Tak, B Kypce OpraHMyeckod XHMHH BelecTBa
paccMaTpuBaloTCs Ha YPOBHE KJIACCHYECKOH TEOPHH CTPOEHHS OpraHH4YecKHX
COC/IHHEHHH, @ TakkKe Ha YPOBHE CTEPEOXHMMHYECKMX M  IIEKTPOHHBIX
npeacTaBieHuii 0 cTpoeHiy BewecTs. CBeeHus 00 H3yuaeMbIX B KYPCe BelecTBax
AAIOTCH B Pa3BUTHH — OT YI/IEBOJAOPOAOB 10 CHAOKHBIX OHONOIMUECKH AKTHBHBIX
coeauHenuid. B Kypce  opraHMu4eckoil  XMMHM  NONYHalOT  pa3sBHTHE
copmMHpoBanibie Ha YPoBHE OCHOBHOTrO obuiero ofpaszoBaHus NepBOHAYANBHbIC
MPEACTABNCHUR O XMMHYECKOW CBA3M, KIACCH(OUKAUMOHHBIX NPH3HAKAX BELIECTB,
3aBHCHMOCTH CBOHCTB BCIICCTB OT HX CTPOEHHA, O XHMHUYECKOH peakiuH,

[Mon HoBwIM yroMm 3penus B npeaMete «XuMus» 0a30BOro yposHA
paccMaTpuBacICs M3YHCHHBIH Ha YypoBHE OCHOBHOro obwero obpaszoBaHus
TCOPETHYCCKHH Marepuan M (aKTonoruyecKkHe CBEAeHMS O BelIeCTBaX M
XHMH4Yeckol peakumn. Tak, B uwactHocTH, B Kypce «Obmas v Heoprammyeckas
XuMHA»  00yHaOUIMMCA TMPENOCTABNAETCA BO3MOXKHOCTH OCO3HATH 3HAYMCHHE
NEPHOAHHECKOrO 3aKOHA C OOLUCTCOPETHUECKHX M METOMOJOIMUECKHX MO3HIMIA,



raybke MNOHATH HCTOpHHECcKoe u3MeHeHue GQYHKUMH 3TOro 3aKkoHa — OF
obobuaroedi 10 0ObACHAIOMIEH 1 NPOrHO3MPYIOLIEH.

Eaunas cucTeMa 3HaHMil 0 BayKHEHIIMX BELIECTBAX, HX COCTaBe, CTPOCHHH,
CBOMCTBAX M MNPHUMEHCHHH, a TAKKE O XMMHYECKMX peaKiMsX, MX CYUIHOCTH M
JAKOHOMEPHOCTSX NpoTeKaHus nononusercs B kypcax 10 n 11 knaccos anemMeHTaMH
Cojlep/Katus, UMEIOLMMH KyIbTYPOJOrHHECKHH H MPUKIAIHON Xapaktep. DJTH
IHAHMS CHOCOOCTBYIOT NOHHMAHHMIO B3aUMOCBA3M XHMMH C JIPYTMMH HayKaMmH,
pacKpbiBaloT e poJib B 1103HaBaTE/ILHON N NPAKTHYECKOH ACATE/ILHOCTH YE/I0BeKa,
CnocoBCTBYIOT BOCITHTAHHIO YBaXKEHHS K NPOLECCY TBOpYECTBa B 001aCTH TEOPHH
H NPaKTHYECKHX MPHIOKCHUH XUMHM, IOMOraOT BBITYCKHHKY OPHEHTHPOBATECS B
ODUICCTBCHHO M JIMMHOCTHO 3HAYMMBIX npobiaeMax, CBA3AHHBLIX € XHMHEH,
KPHTHYCCKH OCMBICIHBATE HHOOPMALIMIO H NPHMEHATD €€ JUIA NONOTHEHHA 3HAHHH,
PEILCHHA HHTEIEKTYAIbHBIX H IKCNEPHMEHTANBLHBIX HCCASOBATENLCKHX 3a1a4. B
uenoM coaepkanue yuebHOro mpeamera «XHMHA» JAAHHONO YPOBHS H3YHCHHA
OPHEHTHPOBAHO Ha opMHUpOBaHKe Y 0DYUAIOUIMXCS MHPOBO33PEHUECKONH OCHOBBI
a8 nouumanua ¢Gunocodekux Maeidl, TakMX Kak: MATepPHANBHOC EIAHHCTBO
HEOPIraHHYeCKOro ¥ OPraHHYecKoro Mupa, obyCIOBIEHHOCTL CBOMCTB BEILECTB HX
COCTABOM H CTPOCHHEM, MO3IHABAEMOCTH NPHPOAHBIX ABIEHHH MYyTEM IKCTIEPHMEHTA
H PpeLICHHS NPOTUBOPEYMH MEXKIY HOBBIMH (aKTaMH M TEOPETHHECKHMH
MPEANOCHIKAMH, OCO3HAHKE POJIH XMMHUH B PEIICHUH 3KOJIOTHYECKHX npobieM, a
TaKKe npobiiem cOepekeHus IHEPreTHYECKUX PecypcoB, ChipbA, CO3AaHUS HOBBIX
TEXHONOrHI ¥ MaTepHaoB.

B nnaHe pelieHHs 3a1a4  BOCMHTAHMA, pPAa3BHTHA W COLMANM3ALNM
o0yyaloMXCs MPUHATHIE MPOrPaMMON MO0 XHMHH [MOJXOAL K OnNpeaeneHuio
CONepKaHWs M TMOCTPOEHMS MpEaMeTa MNpeayCMaTpUBaloT (OpMUpOBaHUe
YHHBEpCANbHbIX Y4eOHbIX ASHCTBHH, HMEIOINX 0a30B0€ 3HaA4YEHHE /UIA Pa3iHYHBIX
BHIOB JEATENBHOCTH: pelnenus npobnem, noucka, ananusa u obpaborku
uwHpopmaunn, HeoOXOAMMBIX LIS NPHOOPETEHMS OnNbiTa MNPAKTHYECKOH ¢
HCCIENIOBATENbCKOM JEATEIbHOCTH, 3aHMMAIOLEH BaXHOE MECTO B [O3HAHHH
XHMHH.

B npaktuke npenozaBaHus XHMHH Kak Ha YpPOBHE OCHOBHOrO obutero
obpazoBaHuA, TaK ¥ Ha YPOBHE cpeaHero obuero obpasoBanus, nMpH onpeieieHH
COAEPKATE/IbHON XAPAKTEPHCTHKH UeNel H3YUeHHS MNpeJMeTa HalpaB/iCHHEM
MEPBOCTENEHHON 3HAMMMOCTH TPAAMUHOHHO MpH3Ha&TCs (HPOPMHPOBAHHE OCHOB
XMMHYECKOH HAyKW Kak o0nacT# COBPEMEHHOIO eCTeCTBO3HAHWA, NMPaKTHYECKOH
ACATEJILHOCTH YeIOBEKa M KaK OJHOTO M3 KOMIMOHEHTOB MHpPOBOH KyabTypbl. C
METOAHYECKOH TOMKHM 3PEHHA TaKOH MOAXOJ K ONMpeAeneHHio ueieHd H3y4eHHs
Mpe/IMeTa ABNSETCH BIOJIHE ONPABAaHHbIM.



CornacHO NaHHOH TOYKE 3PEeHHS TIaBHLIMH LENAMH H3YHEeHHS npeameTa
«Xumus» Ha 6azoeoM yposHe (10 =11 ki1.) sBasioTCs:

o (opmHpOBaHHE CHCTEMbl XMMHYECKHX 3HAHMH Kak  BaKHeHuweH
COCTABASIONIEH eCTeCTBEHHO-HAYUHOIH KApTHHBI MHpPa, B OCHOBE KOTOPOH
nexar KIoveBble NOHATHS, QYHIAAMEHTATbHEIE 3aKOHBl M TEOPHH XHMMH,
OCBOCHHE #3BIKA HAYKH, YCBOGHHE M TMOHHMAaHHE CYUIHOCTH JIOCTYIHBIX
060611eHHii MUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMICHHE C HCTOPHEH X
Pa3BUTHA W CTAHOB/ICHHSR,;

¢ (opMHUpOBaHHE W Pa3BUTHE NPEACTABICHHH O HAYYHBIX METOAAX MO3HAHHMA
BELLIECTB ¥ XMMHYECKHX peakiinii, HeoOX0MMBIX JUIS NpHOOpeTeHHS YMCHHI
OPHEHTHPOBATLCA B MHPE BELIECTB M XHMHYCCKHX SBJICHHUH, HMCIOUIHX
MECTO B [IPUPOJIC, B NPAKTHYECKOH W NOBCEAHEBHOM KH3HH,

* pa3BHTHE YMEHHIi H cnocobOB AEATENLHOCTH, CBA3AHHBIX ¢ HabmoaeHnem u
OOBACHEHHEM XHMHYECKOr0 OJKCMepHMeHTa, cobmozenneM npasBwi
Ge3onacHOro oOpalleHHs ¢ BEMIECTBAMH,

Hapsay c aTuMm, coaepaTenbHas XapakTepPHCTHKA Lesiei H 3a1a4 H3y4yeHHA
npeaMeTa B MporpaMMe Mo XHMHH YTO4YHEHa ¥ CKOPPEKTHPOBaHa B COOTBETCTBHH €
HOBBIMM TIPHOPHTETAMH B cHcTeMe cpearero obuwero obpasosanus. Cerojns B
npenojasaiiy XHMuH B Bonbpueit creneny oTAaETCH NPeANnoYTeHNe NPaKTHYeCKoH
KOMITOHEHTe  cojlepianua  obyuyeHus, OpPHEHTHPOBAHHON HA  [OJAIOTOBKY
BRIMyCKHKMKa o0meobpaszoparenpHoil OpraHmn3auuM, Baajelouero He Habopom
IHaNMi, 8 QYHKUHOHANLHON IPAMOTHOCTBIO, TO €CThL CnocobaMu H yMeHHIMH
AKTHBHOIO NONYYCHUA JHAHHH M NPUMEHEHUS UX B PEANBHON KH3HH JUIS pellieHHs
NPaKTHYCCKHUX 3a]au.

B CBA3H ¢ 3THM NPH H3YHYCHHUH MpeaMeTa «XHMHA» JOMHHHPYIOLIee 3HAUCHHE
npHODPeTAIOT TaKHe LIE/TH M 3aJ1a4H, KaK:

ananTauus o0yyalMmMXCs K YCIOBUAM JHHAMHYHO PazBHBAIOLIErOCs MHpa,
GOpMHpOBaHHE  MHTEIUIEKTYANbHO  Pa3BHTOH  JMYHOCTH, TOTOBOH K
caM000pa3oBaniI0, COTPYIHHYECTBY, CAMOCTOATETLHOMY NMPHHATHIO TPAMOTHBIX
pemet—mﬁ B KOHKPETHBIX KHIHCHHBIX CHTYALMAX, CBA3ZAHHBIX C BCINECTBAMH U HMX
NIPUMEHEHHEM;

dopMupoBanHe Yy o0ydHalOLMXCA  KIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMMETEHUMH), MMEIOLIMX YHHBEPCAIbHOE 3HAYEHHE JUIA Pa3IHYHBIX BHIOB
AEATENBHOCTH: pelueHHs npobnem, noucka, ananusa # obpaboTku MHpOpMalmMy,
HEeOOXOAMMBIX 1A NPHOOPETEHHA ONbITA ACATENBHOCTH, KOTOPad 3aHHMaeT BAXKHOE
MECTO B MO3HAHWH XHMHH, & TaKKe AN OUEHKH C MO3HIMH IKONOrHYECKOH
6e30MacHOCTH XapaKTepa BIMAHMS BEIUIECTB M XHMHYCCKHX IIPOLIECCOB HA OPTaHH3M

4eJIOBEKa M NPHPOIHYIO CPeay;



pasBHTHE [O3HABATENBHBIX HHTEPECOB, WHTEIUIEKTYANbHBIX M TBOPYECKMX
crnocofHOCTEH 00YHaIOIMXCA: CIOCOOHOCTH CAMOCTOSTE/ILHO NPHOOPETaTh HOBhIE
IHAHHA 110 XHMHH B COOTBETCTBHM € AHIHEHHBIMH NOTPeOHOCTAMH, HCTOIB30BATH
coBpeMeHHbie HHOOPMALMOHHbBIE TEXHONOMHH JUIS MOHCKa H aHann3a y4ebHo# |
HaYYHO-NIONYASpHOI HHBOPMALIMH XHMUYECKOrO COIePKAHNA,

dhopMUpOBaHKE W PA3BHTHE Y ODYHAIOLIHXCA ACCOLHATHBHOIO W IOFHYECKOr0
MBILUICHUS, HabM0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhie 0C00EeHHO
HeoOXOAMMBI, B HaCTHOCTH, MPH TUIAHHPOBAHHM H MPOBEACHMH XMMHYECKOro
IKCTIEPHMEHTA;

BocnuTanue y oOyualommxcs  yOerE€HHOCTH B I'YMaHMCTHUYECKOM
HANPABICHHOCTH XHMMMHM, e€ BaXHOH ponu B peweHHH raobanbHeIX npobiem
PALMOHANBHOIO NPHPOAOIIONL30BAHNHA, NONOIHECHHA IHEPreTHUECKHX PECYpCoB H
COXPAHEHHA MPHPOAHOIO PABHOBECHH, OCO3HAHMA HeoOXoaumocTH OGepexHoro
OTHOUICHHA K TIPHPOAE M CBOEMY 3/0pOBbIO, a TakKe NpHODpeTeHHs onbiTa
HCMONBL3OBAHMA NOJYYEHHBIX 3HAHHA [UIA MPHHATHA TPAMOTHBIX PEIICHHH B
CHTYALMAX, CBA3AHHBIX C XHMHYECKHMH SBJICHHAMH.

B yuyeOHoM nnane cpeanero obuero obpasosanus npeaMer «XHUMHA»
0a30B0r0 YPOBHA BXOAHT B COCTaB npeameTHoit obnactu «EcrecTBenno-HayyHbie
[PEAMETHI.

OBuee yncno yacos, OTBSAEHHDBIX AN HIYYEHHUS XHMHH, Ha Oa30BOM ypoBHE
cpeanero obuiero odpaszosanng, cocranset 68 yacos: B 10 knacce — 34 yaca (1 yac
B Heaemo), B 11 knacce — 34 waca (1 wac B Heseno).



COJAEPKAHUE OBYYEHUS
10 KJIACC
OPIFAHUYECKAS XUMHUS

Teopernueckne OCHOBbLI OPraHUYecKOl XHMHH

Ilpeamer oprann4eckoii XUMUH: €€ BOZHHKHOBEHHE, PA3BHTHE H 3HA4YCHHE B
NONYHYeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHHS OpraHHuYecKHX
coeauHennit A. M. byraeposa, e€ ocHoBHBIe nonoxeHus. CTpyKTypHbie Gopmybl
opraHudeckux sewects. [omonorus, wu3omepus. XuMHYEeCKas CBf3b B
OPraHHYECKHX COEIHHEHHMAX — OJIMHAPHBIE M KPATHBIE CBA3M.

[peacraBnenue o Knaccudukaumy opravuyeckux seuects. Homenknatypa
OPraHMYecKkHx COeJIMHEeHHH (CHcTeMaTHyeckas) W TPUBHAIbHBIC Ha3BaHMS
BayKHCHUIMX NPeACTaBUTENICH KIACCOB OPraHMYEeCKUX BELICCTB.

IKCNCPHMCHTAIBHBIC MCTOAbl H3YYCHMsS BCLIECTB W MX NpEBpalleHHH:
O3HAKOMJCHHE ¢ 00pa3aMHi OpraHH4ecKHX BElIECTB H MaTEpHAIAMH Ha HX OCHOBE,
MOZCIHPOBAHHE MONEKYJ OpPraHM4YeCKHX BellecTB, HabMOACHHE H ONHMCaHWe
JAEMOHCTPALHOHHLIX OMNBLITOB MO MNPEBPAIICHHIO OPraHHYECKHX BELIECTB TpH
HarpeBaHHH (naasjaeHue, oDYIIHBAHHE H FOPEHHE).

Yraesoaopoasi

AJIKaHbl: COCTaB M CTPOEHHE, TOMOJIOTHHYECKHA psa. MeTtan W 3taH -
npocTeiiliie NpeACTaBHTENH ANKaHOB: (PM3MYECKHe W XHMHYECKHE CBOHCTBA
(peakumyu 3aMeIUeHHSt W TOpeHHs), HaXOWJIeHHEe B MPHPOJE, NOJyYeHHe H
NPUMEHEHHE.

AJIKeHBI: COCTAB M CTPOEHHE, NOMOJIOrHYECKHI pal. DTHIEH W NPONUAeH —
npocreifiive MpejCTaBUTeNH AIKeHOB: (U3MYecKHe M XMMHHEeCKHe CBOHCTBA
(peakuHu rUAPHPOBAHMN, TANOICHHPOBAHMS, TIHAPATALMK, OKHCICHHS W
MONUMEPH3AIIHH ), MOTYYEHHE ¥ NPHMEHEHHE.

Anxaamens: Oyraauen-1,.3 u mermnbyranmen-1,3: crpoenue, BaxHelune
XMMHYeCKMe cBOACTBA (peakums noauMepusatuu). Ionyuyenue cHHTETHYECKOrO
Kay4uyKa H pe3UHbL.

AJKHHBI: COCTAB M 0COOEHHOCTH CTPOSHUS, NOMONOrHYECKHHt psil. ALCTHIICH
— NpocTeHIMi NpeicTaBMTeNh AIKWHOB: COCTaB, CTpOeHMe, (usMueckue w
XMMHYECKHE CBOMCTBA (peaklUnH rHAPHPOBAaHHA, FAIOTEHHPOBAHHA, FHAPaTalMH,
rOpeHHs ), NOMY4YEHHE H NIPUMEHEHHE.

Apenbl. bensoa: cocras, crpoeHHe, pH3HUYECKHE M XHMHYCCKHE CBOHCTBa
(peakuMH rajoreHHpOBAHHS H HHTPOBAHHA), NONyUYeHHe H npumeHenue. Toayon:
cocmas, cmpoenwe, uzuvneckue U Xumuveckue  ceolicmea  (peaxyuu
2AN02EHUPOBAHUR U HUMPOBAHUR), noAYYeHue 1 npumexexue. TOKCHYHOCTh apeHOB.



leneTHueckas CBA3b MEXKAY YITICBOAOPOJaMY, NPHHALIEKAIUIHMH K PasinyuHbiM
Knaccam.

[MpupoaHbie HCTOYHMKHM yraesojoposaos. [IpHpoansit raz W nonyrHbie
He(ransie rasel. Hedrs u e€ npoucxoxnenne. Crniocobsi nepepabotku HeTH:
MeperoHKa, KpekuHr (TCpMHYECKMil, KaranuTHyeckui), nupoams. [lpoaykTel
nepepaboTki HedTH, X NPHMEHEHHE B NPOMBIIICHHOCTH ¥ B ObiTy. KaMeHHBIH
yIolib ¥ IPOAYKTHI €ro nepepaboTku.

DKCNEepHMEHTANBHBIE METOAbl H3YHYCHMA BEUIECTB H HMX MNpEBpallleHHH:
03HaKOMJIEHHE ¢ 0Dpa3sLaMK NIaCTMACC, KAYYYKOB H pe3uHsl, kouiekunn «Hedron
1 «Yronap», MOACAHPOBAHHE MOJEKYJ YIJI€BOJAOPOAOB H TraloreHONPOH3BOAHBIX,
MPOBE/ICHUE NNPAKTHYECKOH paboThl: NOMYYEHHE ITHISHA H H3YYEHHE ero CBOHCTS.

Pacu&rHble 3anayu.

BeiyHcieHHs 10 YPaBHEHHIO XHMWYECKOH peaxkuuu (maccel, 00béMma,
KOJHYECTBA HCXOAHOrO BELUECTBA MIH NPOAYKTA PeakilMH 1O H3BECTHBIM Macce,
00BEMY, KOTHYECTBY OJIHOTO M3 HCXO/IHBIX BEIIECTB HIH NPOJYKTOB PeakiMH).

Kucaopoacoaepxaiune oprainieckne COeAHHEHHS

[IpeaencHble oaHOATOMHBIE CNHPTH. MeTaHon W ITAHON: CTPOEHME,
bu3uveckHe M XHMHYECKHE CBOHCTBA (peakllMd C AKTHBHBIMHM METalnamM,
ranoreHoBOJOPO/lIaMH, ropeHHe), npuMeHenue. BoaopoaHbie CBS3M  MeXay
MoseKyaaMu crnupros. JleiicTere MeTaHona M HTAHOMA Ha OPraHK3M YyeloBeka.

MHoroatoMHuble  CHIHPTBHL.  JTWIEHTIHKOAL W TJIHUEPHH:  CTPOEHHE,
(u3MYecKHe M XMMHYECKME CBOHCTBA (B3aMMONIEHCTBHE CO  LICNOYHBIMH
MeTa/JlaMH, KayecTBeHHAR peakiMs Ha MHOroatoMmusie cnuprsi). Jledicrsue Ha
OpPranHiM 4YenoBeKa. l'lpumeueuue FIHUEPHHA H 3THIICHITIHKOIA,

deHon:  crpoeHHe MONeKysbl, (UIHYECKHE M XHMHYECKHE CBOMCTBA.
Toxcuunocts derona. [pumenenne dGeHona.

Anpaernasl u kemowwi. Dopmanbieruj, aueTadbAeruji:  CTpOeHHE,
dU3HYECKHE W XHMMHYECKHE CBOHCTBAa (peaklni OKHCJICHHS M BOCCTAHOB/ICHHS,
Ka4yeCTBEHHbBIC PeaKLMH), NOJYHeHHE U [IPUMCHEHHE.

OnxoocHOBHBIE NpeaenbHbie KapOOHOBBIE KHCI0TH. MypaBbHHag U yKCycHas
KHC/IOTBI: CTPOeHHE, (H3NYeCKHe H XHMHYECKHE CBOHCTBa (CBOiicTBa, obuMe s
KJlacca KHCJIOT, peakiuus srepudukaun), noryyenne u npumenenne. Creapunosas
H O/ICHHOBAA KHCJIOTHI KaK MPeACTABHTENH BBICIIMX KapOOHOBHIX kucaor. Meina
KaK COJIH BBICIIHX KapOOHOBBIX KHCIOT, HX MOKOLLIEE JIeHCTBHE,

Cnoxusle 3pupsl Kak Npow3BOAHbIE KapOOHOBBIX KHCAOT. [Waponu3
cAOKHBIX 3 HpoB. AKupsl. ['Maponus xupos. [Ipumenenue xupoB. buonornyeckas
POIIb AKHPOB.

Yrnepoabi: cOCTaB, KilacCHMKaums  yraesogos  (MOHO-,  JH- M
nonucaxapuast), [moko3a — npocTeifiunii MoHocaxapua: ocoODEHHOCTH CTPOCHUSA




MOJIeKY b, PH3HYECKHE H XHMHYECKHE CBOHCTEA (B3aHMOACHCTBHE C THIPOKCHIOM
sean(1l), okHeneHHe aMMHEa4YHBIM PacTBOpom okcujia cepedpa(l), BoccTanosienue,
OpoxeHHe ITIIOKO3bI), HAXOXKIEHHE B MPUPOJEL, IPHMEHEHHE, OHOTOTHYECKas poilh.
®otocunTes. PpyKTo3a KaK H30MEp ITHOKO3bL,

Kpaxman ¥ Ue/UToo3a Kak npHpoaHsie noanmepsl. CrpoeHne Kpaxmana H
uenono3el.  Ou3pyecKkHe H XHMHYECKHMe CBOHCTBA Kpaxmana (THApPOJIM3,
Ka4eCTBCHHAA PeakiHa C HOI0M),

DKCNEPHMEHTANBHBIE METOABI M3YUEHHMS BEUICCTB H WX MNpPEeBpaLleHHii:
npoBejeHHe, HabMIOACHHE M OMHCAHME ACMOHCTPALIMOHHBIX ONBITOB: TOPeHHE
CIIHPTOB, KAYECTBEHHLIC PEeaKlHH ONHOATOMHEIX CHHPTOB (OKHCIACHHE 3TaHO1a
okcHmoM meau(Il)), MHOroaroMHLIX CNUPTOB (B3aUMOJACHCTBHE [JIHUEPHHA C
ruapokcuaom meau(ll)), anpaerngos (OKHC/IeHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) u ruapokcuaom meau(ll), B3aumozeiicTBHe Kpaxmana ¢ HOAOM),
NpoBeACHHE NPaKTHYECKOi paboTel: CBOHCTBA PACTBOPA YKCYCHONH KHCIOTHI,

Pacuérubie 3ana4m.

Bhitucaenns no ypaBHEHMIO XMMHYECKOH peakunu (maccel, o00néma,
KOJIHYECTBA HCXOJHOrO BEIIeCTBA HJIH MPOAYKTa pPeaxiMH N0 H3BECTHBIM Macce,
00BEMY, KOHUECTBY OJIHONO H3 MCXOHBIX BEIIECTB MIIH NPOAYKTOB PEaKiiHu).

A3oTcoAepKALIHEe OPraHUYecKue COCAHHEHH.

AMHHOKHMCIIOTEI KaK aMOTepHBIe OpraHHyecKue coeHenns, Pusndeckue
XMMHYECKHE CBOMCTBA AMUHOKHCIIOT (Ha mnpuMepe riuuMHA). buonorukdeckoe
3HaYeHHe aMHHOKHCOT. [lenTHabt.

benku xak npHPOAHBIE BBICOKOMOJEKYAAPHBIE coeanHeHud. [lepsuyHas,
BTOPHYHAN W TpeTH4YHas CTpyKTypa Oenkos. Xumuueckue cpokcTsa Oenkos:
THAPOJIH3, [ICHATYPALHA, KAYECTBEHHbIC PeakLUi Ha DenKu.

OKCNEepHMEHTANbHLIC METO/Ab! M3YHCHHMS BELUECTB M MX NpespalieHuil:
HabmoAeHHEe H ONHCAHHE JAEMOHCTPALMOHHBIX ONBLITOB: AeHaTYpauus Oenkos npH
HarpeBaHHH, UBETHBIE peakuny OGenkos.

BuIcOKOMOIERY IS PHBIE COCANHEHN A

OcHOBHbBIE TOHATHA XHMMHH BbLICOKOMOJEKYJISAPHBIX COECIAHHEHWIl: MOHOMED,
MOAHMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIHMEPH3ALIHH, CPEIHAS MOJIEKYAspHas
macca, OCHOBHBIE METOIbI CHHTE3a BLICOKOMOCKY/IAPHBIX COEAHHEHHH -
MOIUMEPH3ALHA H NONTHKOHACHCALIHA.

DKCNEPHMEHTATBHLIE METOJbl M3YHEHHS BEIECTB H WX NpPeBpPalleHHI:
Oo3HaKoMIIeHHe ¢ oDpa3uaMu NPHPOAHLIX ¥ MCKYCCTBCHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKoB.

MexrnpeaAMeTHbIE CBA3H.

Peann3anus MexnpeIMeTHRIX CBA3ei NpH M3YyYeHHH OPraHHYecKoll XHMHH B
10 Kj1acce OCYWIECTBAAETCA HYepe3 HCNoJib30BaHME Kak ofmMX ecTecTBeHHO-



HAYYHBIX NOHATHIA, TaK W NOHATHIH, ABIAIOUIMXCA CHCTEMHBIMH JUIA OTAENBHbIX
NPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKIIa.

OG61IME ecTECTBEHHO-HAYYHBIE TOHATHS: ABJICHHE, HAY4HbIH (akT, runoresa,
3aKOH, TEOPHS, aHaIn3, CHHTE3, KiaccHuKaluus, NepHoaAHYHOCTh, HabmoaeHue,
H3MEpeHHe, IKCICPHMCHT, MOAC/IHPOBAHHE.,

Du3uka: Marepus, IHEPrua, Macca, aroM, EKTPOH, MOJIEKYna,
IHEPreTHYCCKHil ypOBEHb, BELIECTBO, Ten0, O0BEM, arperarHoe COCTOAHHE
BellecTsa, Gusnyeckue BeTHYHHBI H €IMHHLIBI HX H3MEPeHHS.

Buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BCUICCTB B OpraHuime,
dorocuHTe3, OHONOIHYECKH aKTHBHbIC BewlecTBa (OenKkH, YraeBojbl, KHPBI,
depMEHTHI).

I'eorpadmus: MuHepansl, rOpHbIE NMOPOJILI, NMOJE3HLIE HCKONAeMble, TOMIHBO,
PECYPCHI.

TexHONOrHs: NHIEBLIE NPOAYKTHl, OCHOBBI PAaLHOHAIBHOIO THTAHHS,
MOIOLIIHE CPeACTBa, IEKAPCTBEHHBIE H KOCMETHYECKHEe Mpenaparkl, MaTepHanbl u3
HCKYCCTBEHHBIX H CHHTETHYECKHMX BOJIOKOH.

11 KJIACC
OBUHIAS H HEOPTAHUYECKAS XUMHS

Teopernueckue OCHOBLI XMMHH

Xumuueckuit amemeHT. AToMm. Sapo aroma, H30TONbL.  DJIEKTPOHHASA
obonouka. DHepreTHYeCKHe YPOBHM, NOAYPOBHH. ATOMHble opOuTanu, s-, p-, d-
a1eMeHTh. OCOOeHHOCTH pacnpe/ie/ieHHs IEKTPOHOB Mo OpOMTANAM B aTtoMax
IEMEHTOB NEPBbLIX YETHIPEX NEPHOA0B. DAEKTPOHHAR KOHPHUIYpalHs aTOMOB.

Iepuoanveckuii 3akon u Ilepuoanyeckas cucTema XMMHYECKHX emerTos J1.
H. Menneneesa. Caasb nepuoauyeckoro 3akona u [llepuoauyeckoit cHCTeMBbl
xumuyeckux anemenros Jl. M. Menneneesa ¢ COBpeMEHHOH TEOpHEH CTPOECHHA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHMA CBOWHCTB XHMHYECKHX JJIEMEHTOB WM
o0pazyeMbIX HMH TMPOCTBIX H CAOKHBIX BELIECTB MO IPYNNaM H [eprojam.
3HaueHue NepHOAHUECKOIO 3aKOHA B PA3BHTHH HAYKH.

Crpoenne Bewtectsa. XHMHYECKas CBA3b. BHAbBl XHUMHYECKOH CBA3M
(KoBasleHTHas HENOAAPHAs W NOJKPHAR, MOHHAA, MeTaiHyeckas). MexaHH3MBl
o0pa3oBaHUs KOBAJIGHTHOH XHMHYECKOH cCBA3M (oDMeHHBIH ¥ JIOHOpHO-
akuenTopHeiii). Bonopoanas cBs3k. BaneHTHOCTE. DNEKTPOOTPHLATENLHOCTS.
Crenens oxucnenus. Mouel: KaTHOHBI ¥ AHHOHBI.

Bemiectsa MONEKYNSAPHOIO M HEMOJEKYJISPHOIO0  CTPOSHHA. 3aKoH
NOCTOSHCTBA COCTABA BELUECTBA. | HIbl KPUCTAIHYECKHX PElETOK. 3aBHCHMOCTE
CBOWCTBa BEIIECTB OT THNa KPHCTAITHYECKOH PCIUETKH,



[TonstHe o aucnepcHbix cucrtemax. McTHHHBIE M KOMIOMHBIC PacTBOPbI.
Maccogas 1015 BelIeCTBa B pacTBOPE.

Knaccuduxauus HEOPraHHYEeCKHX COCIMHEHHIA. Homenknarypa
HEOPraHHYeCKHX BellecTB. [ eHeTHYecKas CBA3b HCOPraHMHMCCKMX BEUIECTB,
NpHHAISKALIHX K PaIHYHBIM Knaccam.

Xumuueckan  peakuus. Knaccudukauums  XMMHYECKMX  peakumit B
HCOPraHUYECKOH H OPraHH4ecKOH XHMMHH. 3aKOH COXPaHeHHs MAacchi BEIECTB,
3aKOH COXPAHEHHA H NPEeBPalICHHA JHEPrHH MPH XMMHYECKHX peaKiusXx.

CKOpoCTh peakiui, €€ 3aBHCHMOCTE OT paznuuubiX (akropos. Obparumbie
peakuuu. XuMmuueckoe papHoBecHe. MakTophl, BAHSMIOWME HA COCTOSHUE
xumuueckoro pasHosecua. [punmn Jle [llarease.

DnexTponuTHyeckas quccounauns. Cunbnsie u cnabuie anexTponuthi. Cpesa
BOJIHBIX PACTBOPOB BEINECTB: KHCas, HeHTpaibHas, LeI0YHAs,

OKHCAHUTENBHO-BOCCTAHOBHTE/ILHbIC PEAKLIHH.

OKCMEPHMEHTANbHLIC METOABI M3YYEHHS BRLUECTB H WX [peBpalieHui:
aemoHcTpauns Tabanu «llepuoanueckas cucrema xumuyeckux anementos /1. W.
Menzneneesa», Wiy4eHHe Mojenel KPHCTALIMYECKMX pewérox, Habmonenue M
OnMcanne JIeMOHCTPAIHOHHBIX H 71ab0opaTopHbIX ONBITOR (pasiokeHHe nepokcHIa
BOJIOPO/IA B NMPHCYTCTBHH KATANW3aTOPA, ONpejie/ieHHe Cpejibl PACTBOPOB BElIECTB
C HOMOILBIO YHHBEPCAIBHOINO HHAWKATOPA, PeaKiik HOHHOIO oDMeHa), nposejieHue
npaxTudeckoil pabortsl «Baustue paznuunsix GakTopoB Ha CKOPOCTH XHMHYECKOH
peaKuHm,

Pacuértsie 3an1auu.

Pacuérel no ypaBHEHMAM XHUMHYECKHX peakuMii, B TOM 4HCIe
TEPMOXHMHYECKHE PacuEThl, pacy&Thl C HCTIONB3OBAHHEM MOHATHA «MaccoBas 1075
BeLLeCTBaN.

Heoprannueckas Xxumusi

Hemeranne. [Ilonoxenne wemerannos 8 [lepuoawveckoll cHcreme
XuMH4eckux aiementos /1. M. Me O



XMMHYECKHE CBOHCTBA BaKHEHLIMX META/UIOB (HATPHH, Kaauii, Kaiablui,
MarHui, aTIOMHHHHA, LIHHK, XPOM, KeJie30, Me/lb) H UX COeIHHEeHHH.

O6ume cnocobst nony4enus merannos. [lpumerenne metanios B ObITY H
TEXHMKE.

DKCNEePUMEHTAIbHBIE METOABI M3Y4YEHHS BEUIECTB W MX TpeBpatlieHui:
M3y4eHHE KoJUleKunu «Mertamasl ¥ criaasbk», oOpas’loB HEMETANIO0B, PeliCHHE
IKCNEPHMEHTANBHBIX 3aja4, HabnoAeHHe W ONMUCaHHe [ACMOHCTPALMOHHBIX M
71abopaToOpHbIX ONBITOB (B3aUMOJACHCTBHE T'MAPOKCHIA AMOMHHHUA C PaCTBOpaMH
KHCJIOT M 1EN0MEeH, Ka4CCTBCHHbIC PCAKIIMH HA KATHOHBI METAJLJIOB).

PacuérHbie 3agauu.

Pacuérel Macchl BewecTBa wiH 00bEMA razoB M0 H3BECTHOMY KOJIHYECTBY
BELIECTBA, Macce WIH OOBEMY OJIHOrO M3 YHYACTBYIOUIMX B peaklHH BElIECTS,
pacuérbi Macchl (00BEMaA, KONIHYECTBA BellecTBa) NPOAYKTOB PeakiluH, eCiiH OlHO
H3 BEIIECTE HMELT PHMECH.

XHMHS H KHIHD

Ponbe xuMuu B oDecrneyeHHu 3KONOrHYecKoi, IHEPreTHYecKoi ¥ MHILEBOH
0e30nacHOCTH, PasBHUTHH MeAuuMHbl. [ToHsTHE O HAayUHBIX METOJAaX MO3HAHMS
BEILLIECTB ¥ XHMHYECKHX peaKiuii.

[MpeacrasieHus o0 OOWMX HayYHBIX MPHHUMIAX NPOMBILUIEHHONO
MOJYHEHHS BAKHEHIIHX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPHANOB: BAKHEHIIHE CTPOHTENbHbIE
MaTepuaibl, KOHCTPYKUHOHHBIE MaTepHaibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaabl I EKTPOHHKH, HAHOMATEPHAlbl, OPraHHYeCKHE M MHHEpaNbHbIE
yaodpeHus.

XUMHS M 3I0POBbE YEJIOBeKa: MPaBHAa MCHONALIOBAHWS JIEKAPCTBEHHBIX
npenaparos, npasuia 6e30MacHoro KCNOAbL30BaHKUs MpenapaTtos OBITOBOH XHMHUK B
NOBCEAHCBHON KH3IHH.

MexnpeameTHsie CBA3M,

Peanuzaums  MeKnpeaMeTHsIX  cBs3eH  npH  u3ydeHun obumed #
HEOpraHW4ecKoi XUMHH B |1 Knacce OCYUIECTBAACTCA YEpPe3 MCMOIB30BaHHE Kak
o0MIMX EeCTeCTBEHHO-HAYYHbIX MOHATHH, TaKk W MOHATHH, ABATIOUIHXCA
CHCTEMHBIMH JUIA OTACABHBIX MMPEAMETOB €CTECTBEHHO-HAYYHOIO MK,

OO6uHe ecTecTBEHHO-HAYYHbIC MOHATHA: HaY4HBIA (akT, runoresa, 3aKoH,
TEOpHs, QHANM3, CHMHTe3, KraccHOUKAUMA, M[EPHOAHYHOCTL, HabmoAeHHe,
IKCMICPHMEHT, MOACIMPOBAHHNE, H3IMEPEHHE, SBICHHE.

Du3uka: Marepus, dHEPrus, Macca, aToM, JCKTPOH, POTOH, HEHTPOH, HOH,
H30TOI, PAAHOAKTHBHOCTh, MOJIEKYJIA, JHEPreTHYECKHI YPOBEHL, BEILIECTBO, TENO,
00®EM, arperaTHoe COCTOSIHHE BellleCTBA, (MHIMUECKUE BEIMYHHBI M CAHHMLBI HX
H3IMEPEHHS, CKOPOCTS.



bBuonorus: KneTka, OpraHWsM, okocucTema, Ouocdepa, makpo- #
MHKPO3/IeMEHThI, BUTAMMHBI, OOMEH BEILECTB B OPraHHIMe.

[eorpadmsa: MUHEPabl, NOPHBIE MOPO/bl, MOJE3HBIE HCKONAeMbie, TOMUIHBO,
pecypehbi.

TexHOMOIHA: XMMHHECKas MPOMBIMLICHHOCTE, METAIIYPris, NPOU3BOACTBO
CTPOMTENBHBIX MATEPHAIOB, CENBbCKOXO3AHCTBEHHOE TMPOU3BOACTBO, MMHIIEBas
NPOMBIILICHHOCTb,  (hapMALICBTHYECKAs  NPOMBILUIEHHOCTh,  MPOH3BOJACTBO
KOCMETHYCCKHUX [IPenaparoB, NPOH3BOJACTBO KOHCTPYKUHOHHBIX MaTepHasoB,
NEKTPOHHAS NPOMBILUICHHOCTD, HAHOTEXHOIOIHH.



[TJIAHUPYEMBIE PE3VJIbTATbI OCBOEHHWS ITPOI'PAMMBI 11O XUMHH
HA BA30BOM YPOBHE CPEJIHEIO OBLET'O OBPA30BAHWA

JUYHOCTHBIE PE3YJIBTATHI

®1rOC COO ycranasnusaeT TpeOOBaHMA K pesyibTaTaM OCBOCHHA
obyuarolMMucs  nporpaMM cpeadero ofbmero o0pazosBaHMs  (JIHYHOCTHBIM,
MeTanpeAMeTHBIM W mpeaMeTHbIM), HayyHo-meToiuueckoil OCHOBOH  uis
pa3paboTKH MIAHHPYEMbIX Pe3y/bTaToB OCBOCHMS [porpamm cpeasero obmero
obOpa3oBaHus ABAAETCH CHCTEMHO-1EATENLHOCTHIH NOAXOL.

B COOTBETCTBHHM € CHCTEMHO-ACSTENBHOCTHBIM MOIXONOM B CTPYKTYpe
JIMMHOCTHBIX Pe3y/bTATOB OCBOSHHMSA MNpejMera «XHMHS» Ha YPOBHE CpeHero
obuero oOpazoBanus BbIACASHL! CASAYIOUINE COCTABNSIOLINE:

OCO3HaHHE OOYHAIOUIMMHCS POCCHHCKOH TIpaXIaHCKOH HACHTHYMHOCTH —
FOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOATENBHOCTH H CAMOOTIPE/IEIeHHIO;

HATHYHE MOTHBALIMK K 00YYEeHHIO;

LENICHANPABICHHOE PA3BHTHE BHYTPEHHHX YOexJeHHH THYHOCTH Ha OCHOBE
KJIIOYEBBIX LEHHOCTEH W HCTOPHHECKUX TpaJHIHii Da30BOH HAYKH XUMHH;

rOTOBHOCTE M CNOCODHOCTL OOYHAIOUIMXCS PYKOBOACTBOBATHCA B CBOEI
NEATE/IBHOCTH LEHHOCTHO-CMBIC/IOBBIMH YCTAHOBKAMH, MPHCYIIMMH LEJIOCTHON
CHCTEME XHMHYECKOro 00pa3oBaHus:

HAIMYHE NPABOCO3HAHUA IKOJOTHYECKOH KYJIBTYPhl ¥ CMOCOOHOCTH CTABHTH
UESTH M CTPOUTH KHIHEHHBIE TJIAHBI,

JIMYHOCTHBIE pe3ysibTaThl OCBOSHHS MpeaMera «XHMHA» JOCTHraloTCs B
eAMHCTBE YueDHOH MW BOCNMTATENLHON AESTENLHOCTH B COOTBETCTBHM C
FYMaHHCTHYECKHMH, COLMOKYABTYPHBIMH, JYXOBHO-HPABCTBEHHBIMK LICHHOCTAMH
H HJeanaMHM POCCHICKOro rpaiiaaHckoro obuectsa, NpUHATHIMM B obliecTBe
HOpPMaMM W NpaBWwiaMM  NOBEJSHUN,  CrNOCOOCTBYIOUHMH  MpoLEccaM
CaAMOMO3HAHMA, CaMOpa3BUTHA ¥ HPABCTBEHHOrO CTAHOBACHHMS JIHYHOCTH
obyualommxcs.

JIMMHOCTHBIE  PE3YNbLTATR  OCBOCHMS NpeaMera «XHMHS»  OTPakalor
chOpMHPOBAHHOCTL OMNBITA MMO3HABATENLHON W NPAKTHYECKOH eATETbHOCTH
O0yHaIOLIHXCA M0 PeanH3alny NPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YHC/E B
4acTH:

1) rpaaaHcKoro BOCHHTAHMSA:

OCcO3HaHMA 00YHAIOIMMHCS CBOUX KOHCTHTYIIHOHHBIX NMpaB u obs3aHHOCTEH,
YBAKEHHA K 3aKOHY M [PaBoOnopaaxy,

NPEACTARICHHA O COUMAIbHBLIX HOPMax H MpaBuIax MEKIHYHOCTHBIX
OTHOLLEHHI B KOJEKTHBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATELHOCTH NPH CO3/1aHHH yHeOHBIX
NPOEKTOR, pellieHHH YYeOHbIX H 103HABATEIBHBIX 33/1a4, BLINOIHEHUH XUMHYECKHX
IKCINEPHUMEHTOB;

CMOCOOHOCTH MOHMMATL M MPHHUMATL MOTHBBI, HAMEPEHWA, JIOTHKY M
apryMeHTHI APYIHMX NPH aHANK3E PA3IHYHBIX BHJIOB Y4eOHOH AeATeIbHOCTH,

2) NATPHOTHYECKOIO BOCHIHTAHMKA:

UEHHOCTHOIO OTHOLUEHMS K MCTOPHYECKOMY M HAayYHOMY Hacjleauio
OTEUECTBCHHON XMMHH,

VBAXKEHHA K Mpolleccy TBopHecTBa B 00/acTH TEOPHHM M NPAKTHYECKOro
NPHMEHEeHHS XHMHHM, OCO3HAHHS TOTO, YTO JOCTHKEHHS HAYKM €CTh pes3yisTar
ATMTENBHBLIX  HAOMOAeHHHl, KPONOT/AMBBIX  SKCHEPUMEHTANBHBLIX  [OMCKOB,
[OCTOSHHOIO TPYAa YUEHBIX H NPAKTHKOB:

HHTEpeca ¥ MO3HABATE/IbHBIX MOTHBOB B NOJIYYEHHH H MOCIEAYIOIEM aHANTH3E
HHGOPMALHY O NEPEIOBLIX TOCTHXEHUAX COBPEMEHHOIN OTeYeCTBEHHON XHMHH,

3) AYXOBHO-HPABCTBEHHOI0 BOCTIHTANNA:

HPABCTBEHHOI'O CO3HAHMS, ITHYECKOTIO NOBEACHHUS;

CNOCOOHOCTH OLEHUBATHL CUTYAIMM, CBA3AHHBIE ¢ XHMHYECKUMH SBICHUAMM,
H NPHHAMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMbI ¥ LIEHHOCTH:

FOTOBHOCTH OLIEHWBATL CBOE MOBEACHHUE W MOCTYNKH CBOMX TOBapHileH ¢
NO3HLMIA HPABCTBEHHBIX W MPaBOBLIX HOPM W OCO3HAHWE NOCHEACTBHH ITHX
NOCTYNKOB,

4) popMHPOBAHKA KYALTYPbI 310POBLS:

IOHMMAHMA LUCHHOCTEH 3a0poBoro  u  OezonacHoro ofpasa KH3HM,
HEODXOIMMOCTH OTBETCTBEHHOIO OTHOWICHHMA K CODCTBEHHOMY (M3IMYCCKOMY H
NCHXHYECKOMY 3/10POBBIO;

cobmosenns npasun OczonacHoro ofpalieHns ¢ sewectsamu B ObiTy,
NOBCEAHEBHOMN KH3HH U B TPYLOBOH JAeATEIILHOCTH;

NOHUMAHHA UCHHOCTH TNPaBH/l  HHAMBHAYAIBHOIO W KOJUIEKTHBHOIO
0e30MacHOro NOBEACHHA B CHTYALMAX, YIPOKAIOLUNX 310POBLIO M KHIHM JIHOACH;

OCO3HAHHMA MOCHCACTBUH M HCNPHATHS BPCAHBIX NpUBbIMEK (ynorpebieHus
QJIKOroJif, HAPKOTHKOB, KYPEHHSR ),

5) TPYA0BOIO BOCIIHTAHNSA:

KOMMYHMKAaTHBHOH  KOMNETEHTHOCTH B  Y4eOHO-HMCC/Ie0BaTeNbeKOi
NeATeNbHOCTH, OOLIECTBEHHO TMOJE3HOH, TBOPYECKOW M JAPYrHX  BHAax
ACATENBHOCTH;

YCTGHOBKM Ha A4KTHBHOE YYacTHE B pPCLICHHH [PAKTHYCCKHX 3aiau
COLMANIBHOI HANPaBAEHHOCTH (B paMKax CBOEro KJ1acca, WKObl);



MHTEpEca K MPakTHYECKOMY M3YYEHHIO NpodeccHii paminyHoro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEeHUs NPEeJIMETHBIX IHAHHH 110 XUMHM;

YBaKEHH K TPYAY, JHOASAM TpYJa H pe3ybTaTtaM TPYAOBOH ACATEIbHOCTH:

FOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHIAMBHAYAJIBHOH TPAeKTOPHH
obpasosanus, Oynyweii npodeccHn ¥ peann3auny COOCTBEHHBIX KHIHEHHBIX
NJ4aHOB ¢ Y4ETOM JMYHOCTHBIX HHTEPECOB, cnocoDHOCTEH K XHMHH, HHTEPECOB H
norpebHocTel obecTsa;

6) 3K0JOrHYECKOr0 BOCTIHTAHNHSA:

IKOJOIHYECKH LeNecoo0pasHOro OTHOLIEHHA K MPHPOAE, KAK HCTOUHHKY
CYLUECTBOBAHNA KH3HM Ha 3emae;

MOHHMaHMWs rI0OANBHONO XapakTepa JKONOrHYeCKHX npodneM, BIHAHHA
IKOHOMHYECKHX MPOLECCOB HA COCTOSHHE NPHPOAHOH H COUMANBLHON Cpeibl;

O0CO3HAHHS HeOOXOAMMOCTH MCHOJIL30BAHMS JIOCTHIKEHHH XHMHH 14
PCLUCHHA BONPOCOB PALIHOHANBHOTO NMPHPOAONOBIOBAHHA;

AKTHBHOTO HENMPUATHA NENHCTBMI, NPUHOCHIMX BPEA  OKpYXKawlueH
NPHPOAHOH Cpeie, YMEHHS MPOrHO3MPOBaTE HEOAAronpHsTHLIE IKONOIHUECKHE
NOCAEACTBHA NPeANPHHUMASMBIX JEHCTBHH W NPENOTBPAILATE HX;

HAJIMYMA PA3BHTOrO KOJOrHYECKOrO MBIIUIEHHA, IKOTOIHHECKOH KYILTYPSL,
OnbITa JIeATeILHOCTH IKOJIOTHHECKOH HANPaBIEHHOCTH, YMEHHS
PYKOBOACTBOBATHLCH MMH B 103HaBaTe/IbHONA, KOMMYHHKATHBHOH H COLHANBHON
NpaKTHKe, CNOCOOHOCTH W YMEHHMA AaKTHBHO TNPOTHBOCTOATH  HICOMOIHH
xemohobun;

7) HEHHOCTH HAYYHOTO NOJHAHHA:

cHOPMHPOBAHHOCTH MHPOBO33PCHUA, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3sBUTHA HAYKH K 0DLICCTBEHHON PAKTHKH,

MOHMMaHMA CchneUHQHKH XHMHM KAk HaykW, oOco3HaHus e€ poan B
(GOpMHPOBaHHK PALIHOHATBHOIO HAYYHOrO MbIIUICHHA, CO3AaHHH LIEJOCTHONO
npejacTaBieHHa o6 OKpYKaiollleM MHPE Kak O eJHHCTBE NPHPOALI M YENOBEKa, B
MO3HAHHH TMPHPOJAHBIX 3AKOHOMEpPHOCTeH H peuleHuH npod/ieM COXpaHCeHHs
NPHPOHOINO PaBHOBECHA;

ybewaéunoctn B 0coDOH  3HAYMMOCTH XMMHH JUIA  COBPEMEHHOI
IHBHIH3ALMH: B €€ M'YMAHHCTHYECKOH HANPABICHHOCTH ¥ BRXHON PO/H B CO3/1aHHH
HOBOH ©Oa3sl MarepHanbHOH KYJILTYPBl, PpelICHHH rodanbHbIX npobiem
YCTOHYHBOIO Pa3sBHTHA YE/I0BEYECTBA — ChIPLEBOH, IHEPreTHHYECKOM, MULLEBOH K
IKONOrHyeckoi 0e30nMacHOCTH, B Pa3BUTHH MEAHUMHLL, 00eCrneyeHHH YCIIOBHI
VCIEUIHOTO TPYAA M YKOJIOrHYeCKH KOM(DOPTHOM HKHU3HH KakA0ro wieHa oduiecTsa;

€CTeCTBEHHO-HAYYHOH TIPAMOTHOCTH: MOHHUMAHHS  CYUHOCTH METOI0B
MO3HAHMS, MCIIONB3YCMBIX B CCTECTBEHHBIX HAyKax, crnoco0HOCTH HCNONL30BaTh
nosyvyaeMble 3HAHUA [UIS aHau3a U OOBACHCHUSA ABJICHHH OKPYXalOIEero MHpa H



NPOUCXOAALIMX B HEM H3IMEHEHMI, yMEHHS nenaTh 000CHOBAHHLIC 3AKIIOYCHHS Ha
OCHOBE HaY4HBIX (PAKTOB H MMEIOLUIMXCA AAHHBIX C LIeJIBIO NOJIYUeHHs 10CTOBEPHBIX
BBIBOJIOB,

CNOCODHOCTH CaMOCTONTENIBHO HCIONB30BaTh XHMHYECKHE 3HAHHA IU1A
pelenns npodiem B peaibHbIX KHIHCHHBIX CHTYALIHAX,

MHTEpeCa K NMO3HAHUIO M HCCIEA0BATENbCKOH NEATENbHOCTH,

FOTOBHOCTH M  CNOCODHOCTH K  HEmpepslBHOMY  00pa3oBaHWio WM
camMoo0pa3oBaHHIO, K AKTHBHOMY MOJYYEHHIO HOBBIX 3HaAHHH MO XMMHH B
COOTBETCTBHH C XH3HEHHBIMH NOTPeOHOCTAMHM;

HHTepeca K 0cOOSHHOCTAM Tpyaa B pasnuuiblx chepax npodeccHoHanbHOH
JIEATENBHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbie pe3ynbTaThl OCBOCHUA Y4eOHOro npeamera «XUMHS» Ha
YPOBHE cpeHero obuiero odpa3oBaHHa BKIOYAKOT!

3HauUMMBle A DOPMHUPOBAHMS  MHPOBO33PEHHA  00y4daroLMXCH
MEXAHCLIMIUIMHAPHBIE (MEXINpeJMeTHbIE) 0DLIeHAYYHbIE MOHATHSA, OTpaKallHe
LUETOCTHOCTh HAYYHOH KapTHHBI MHpa M CneUH(HKY METOJ0B MNO3HAHMS,
HCTIOB3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BEIECTBO, IHEPIus, ABICHHE,
MpoLece, CUCTeMa, Hay4Hbli (akT, NpHHLKN, FHIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOPHUSA, UCCIIEAOBAHHE, HAOMOACHHE, H3IMEPEHHE, IKCIIEPHMEHT U JAPYTHE);

YHHBEpCalbHble Y4eOHble ACHCTBHA (NO3HABATENBHLIC, KOMMYHHKATHBHBIE,
PETYIATHBHbBIE), obecneunsatone dhopMHpOBaHHE (hYHKUHOHANBHOM
rPaMOTHOCTH H COLMATIBHON KOMMNETEHUHH 00y4aloMXCA;

cnocobHOCTH obyuatoumxcs HCTIONB30BATh OCBOEHHbIE
MEATMCLHIUTHHAPHBIE, MHPOBO33PEHYECKHE 3HAHHA H YHHBEpcanbHble yqeOHbie
JeHCTBHA B MO3HABATENLHON W COLMANBHON MPaKTHKE.

Meranpeameribie  pe3ynbTaThl OTPAXKAIOT OBJNAJIeHHe YHHBEPCAILHBLIMH
Yy4eOHBIMH  MO3HABATC/IBHBIMH, KOMMYHHKATHBHBIMH M PeryisTHBHBIMH
JNeHCTBUAMM,

Osaanenne YHHBEPCAILHLIMH yueOHbIMH MO3HABATEIbHBIMH
ACHCTBHAMM:

1) 6azoBble JOrHyecKHe AeicTBHs:

CAMOCTOSTENBHO  (OPMYJHPOBaTE W AKTyalH3HpoBaTh  npodiemy,
BCECTOPOHHE €€ pacCMaTpHBaTh,

ONpenensTh UeAH AESTeNbHOCTH, 3a1aBas napaMeTpsl M KpPHTEPUH HX
JAOCTHKEHHA, COOTHOCHTE PE3YILTAThI IEATEILHOCTH C NOCTABIEHHBIMH LHEASMH,

HCMONB30BaTh NMPH OCBOEHHM 3HAHMH NPHEMBI JIOrHYECKOrO MbILICHHA —
BBIAC/IATD XAPaKTePHbIe NPH3IHAKH MOHATHH H YCTAHABAMBATL MX B3AMMOCBA3b,



HCNONB30BATh COOTBETCTRBYIOUIME MOHATHS /Uit OOBACHEHHA OTAENBHBIX (aKToB U
SABJICHHIH,

BHIOMpaTh OCHOBAHHA W KPHTEPHUM IUIA KhacCHMKaUMK BEUIECTE M
XHMMYECKHX peaKinii,

YCTAaHABINMBATH HPHYHHHO-CIICACTBEHHBIE CBA3H MEKIAY H3Y4YaeMbIMH
ABJICHHAMH;

CTPOMTH JIOTHYECKHE pacCyKACHHA (MHAYKTHBHBIC, [ACAYKTHBHbIC, 1O
aHANOI'MK), BBIABNATE 3aKOHOMEPHOCTH H MPOTHBOPEYMA B paccmaTpuBacMblX
SBACHHAX, POPMYJIHPOBATHL BHIBOALI H 3AK/IOYCHHH,

NPHMEHATH B MPOLECCe MOIHAHHS, HCMONb3YEMbIC B XHMHUH CHMBOJIHYCCKHE
(3HaKOBLIE) MOAC/H, NIPeodPa30BLIBATE MOJACIBHbIC NPEACTABICHHA — XMMHUYECKHH
3HAK (CHMBOJI) AIEMEHTa, XHMHYecKas GopMyia, ypaBHEHHE XUMHYECKOH peaKiuH
— NpH pelieHHH Y4eOHBIX NMO3HABATENBHBIX H MPAKTHYECKHX 3aza4, MPHMEHATH
HA3BAHHBIC MOJIC/IbHBIC NPEACTABICHHA UIA BBIABICHHUA XapaKTepPHBIX NMPH3HAKOB
H3YHaeMbIX BEIIECTB H XHMHYECKHX PeaKkiHii.

2) DazoBbIe HCC/ICA0BATEIBCKHE ACHCTBHA!

BAAJIeTh OCHOBAMH METOIOB HAYYHOTO MO3HAHHS BEUIECTB H XHMHHECKHX
peaxkumit;

GopMyIHPOBATH LENH H 3a/1a4H HCCIEI0BAHMS, HCIONL30BAThL NOCTARNEHHbIE
M CAMOCTOATENLHO CHOPMYIMPOBAHHEIC BOMNPOCH! B KAYeCTBE MHCTPYMEHTa
NO3HAHHUA M OCHOBHLI /UIS (POPMHUPOBAHMS FHNOTE3B! M0 MPOBEPKE NMPaBHILHOCTH
BRICKA3bIBAEMBIX CYKACHMIH;

BAAJIETE HAaBLIKAMM CAMOCTOSTENLHOIO [UIAHHPOBAHUS W [POBEJICHHS
YUEHHYECKHX IKCIEPHMEHTOR, COBEPIIEHCTBOBATL YMEHUs Habmoaare 3a Xo/10M
(pOLECCA, CAMOCTOATENBHO MPOrHO3ZMPOBATH €ro pe3yiabTar, (opMyIHpoBaTh
00001mIeHHA H BBIBO/bI OTHOCHTENBHO AOCTOBEPHOCTH PE3YJIbTATOB HCCNEA0BAHHA,
cOCTaBNATh 000CHOBaHHBIH 0T4ET 0 NpoAenaHHoN paborte;

nprHodperarb ONbIT YYCHHYECKOHW HCCASNOBATENbCKOM M [POEKTHOM
JACATENBHOCTH, MPOABAATH CNOCOOHOCTH M TFOTOBHOCTH K CaMOCTOATEIBHOMY
MOMUCKY METOJIOB PELICHHA MPaKTHYECKHX 3ana4, MPHMEHEHHIO PasIMYHbIX METOA0B
MO3HAHMSA.

3) pabora ¢ nudopmaunei:

OPHEHTHPOBATLCA B PaMIHYHBIX MCTOYHHMKAX HHMopmauun (Hay4Ho-
NONYJAAPHAR JIMTEPaTypa XHMHYECKOro COJACPAAHHA, CAPaBOYHBIC nNoOCo0HA,
pecypcel MuTepHera), aHanusuposatsh MHOOPMALHIO pa3iHYHBIX BHIOB H (opm

NpeacTaBieHHA, KPHTHYECKH OLIEHHBATH eé AOCTOBEPHOCTE 1"
HeNpPOTHBOPEYHBOCTE,



$OpPMyIHPOBaThL 3aNpPOChl ¥ MPUMEHATH PA3THYHbIE METOAB! NMPH TOHCKE W
otbope wuHpopmauuH, HeoOXoauMOH Jans  BeINOJAHEHMs yueOHeIX 3aaay
ONpenesEHHOr0 THNE,

npuobperars ONLIT MCNOIB30BaHHA  HHOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHONOrMH M PasIHYHBIX MOUCKOBBIX CHCTEM,

CAMOCTOSTENBHO  BhIOMpaTh  OonTHMaibHY0  (OpMYy  NpeacraBieHUs
uHopmauny (cxemsl, rpadguks, AuarpaMmel, Tabiuibl, PUCYHKH K ApyIHe);

HCIONB30BATh HAYYHBIHA A3bIK B KAYECTBE CPEACTBA NPH paboTe ¢ XHMHYECKOoi
HHOpMaUHEi: NPUMEHATh MEKNpeaMeTHbIE ((PHIHYECKHe W MaTeMaTHHecKHe)
3HaKH ¥ CHMBOIBI, hopMyasl, aO0peBHaTYPEI, HOMEHKAATYPY;

HCNONB30BaTh M NpeodpasoBbBaTh 3HAKOBO-CHMBOJIHYECKHE CpeicTsa
HaraaAHOCTH.

Osaanenne yHHBEPCAILHBIMH KOMMYHHKATHBHLIMH 1eHCTBHAMN:

3azaBaTh BOMPOCKH MO CyecTBY o0CYKIaeMOi TEMBI B XO/e aAHanora WHiIH
JIACKYCCHH,  BLICKa3blBaTh  WeH, (QOPMYJIHpPOBaTL CBOM  NPEUIOKEHHA
OTHOCHTENILHO BLINOJIHEHUS NPEANIOKEHHOM 3a1a4H;

BLICTYIAThL C MpEe3eHTAlMel Pe3y/ibTaToB MO3HABATEIbHON JAeATeNbHOCTH,
NOJAYYEHHLIX CAMOCTONTENBHO HIIH COBMECTHO CO CBEPCTHHKAMH TMPH BHITIOTHEHHH
XMMHUYECKOr0 JKCNEepHMEHTa, NMpaKkTUYeckol paboTel MO MCCAeA0BaHHIO CBOWMCTB
H3YYaeMBIX BEILECTB, peanusauun yyeOHoro npoexta U GopMyIHpoBaTh BuIBObI
N0 pe3yibTaraM [POBEAEHHLIX HCCIEJ0BAHKA 1MYTEM COITIACOBAHMS NOIMUMIE B
X0Je 0DCYKACHUS U OOMEHA MHEHUSMU.

Onaajnenne yHHBEPCANLHBIMH PEryIATHBHLIMN 1€HCTBHAMM:

CAMOCTOSITE/ILHO [UIAHUPOBATL M OCYLIECTBASNTL CBOKY [O3HABATENLHYIO
ACATENBbHOCTh, Onpeaenss e€ uend M 3ajJayd, KOHTPOIHPOBATH M 110 Mepe
HEOOXOAHMOCTH KOPPEKTHPOBAThL NpeAiaraeMelii  aIropuT™  JACHCTBHIA  npu
BBIMOJIHEHHH Y4YeOHBIX H MCCNEAOBATENbCKHX 3a1a4, BbiOMpaTh Haubonee
apdexTHBHBIH cnocod HMX pemieHHs ¢ Y4ETOM MOJMYHYEHHS HOBBIX 3HAHWH O
BEIICCTBAX M XMMHYCCKMX PCaKIMAX:

OCYIUECTBIIATE CAMOKOHTPOJIL CBOCH JIEATEIBHOCTH HAa OCHOBE CaMOaHanM3a U
CAMOOLCHKH.

MPEJAMETHBIE PE3YJIbTATHI

10 KJIACC

[lpeameTHbie pesyabTaThl  OCBOeHMS Kypca «OpraHuyMeckas XHMHA»
OTpakaloT:

CPOPMHPOBAHHOCTE  NPCACTABACHHE O  XMMHYECKOH  COCTaBJAAIOLIEH
eCTeCTBCHHO-HAYYHOMH KapTHHBI MHPA, POJIH XUMHH B NO3HAHHH ABICHUH NPHPOABI,



B (DOPMHMPOBAHHM MBILLICHHS M KYJBTYPhl JHYHOCTH, €€ (YHKUNOHANBHON
IPaMOTHOCTH, HEOOXOAMMON AN PeUICHHA NPaKTHYECKNX 3a1a4 M IKONOIMUYECKH
06OCHOBAHHOTO OTHOUIEHMS K CBOEMY 310POBBI) H NIPHPOIHON Ccpese,

BlajileHMe  CHCTEMON  XHMHYECKHX  3HaAHMi, KOTOpas  BKJKOMaeT:
OCHOBOIONATAOMIME MNOHATHA (XMMHYECKMH JNEMEHT, AaToM, 3JCKTPOHHasA
000104Ka aToMa, MOJIeKYJIa, BAIEHTHOCTh, MEKTPOOTPHUATENbHOCTh, XHMHYECKas
CBf3b, CTPYKTYpHas Gopmyna (paiséphyrast M COKpall€HHas), MOJb, MOJISpHas
Macca, MONAPHbLIA 00BEM, yriepoaHbil ckener, QyHKUHOHANbHAA rpyina, paidKan,
H3OMEPHA, H3OMEPLI, FOMOJIOINHYCCKHIt PsiJL, NOMOJIOTH, YIIEBOAOPO/BL, KHCAOPO H
a30TCOACPKALIME COCAMHEHHA, MOHOMEp, MOAHMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/IAPHBIE COSMHEHMA); TEOPHM M 3aKOHbI (TCOPHA CTPOCHMA
oprauWyecknx sewiects A. M. ByTtneposa, 3aKOH COXpPaHCHMS MacChl BCIIECTB):
3AKOHOMEPHOCTH, CHMBOJIMMECKHMI R3BIK XHMHH, MHPOBO33PCHYECKHE 3HAHMA,
JeKauMe B OCHOBE MOHHMAHHA NPHYHHHOCTH M CHCTEMHOCTH XHMHHYECKHX
ABNEHUI, (AKTONOrH4YecKHe CBEJIeHHWS O CBOMCTBax, COCTaBe, MOJYHMEHHH M
0e30rmacHOM MCMONL30BAHHH BAKHEHIIHX OPraHHYecKMX BeuecTs B ObiTy #
NMPaKTHYECKOH JATE/ILHOCTH YeJIOBeKa,

cHOPMHPOBAHHOCTL YMEHHH BLISBISTE XapakTepHble NPH3HAKK TMOHATHH,
YCTAHABAMBATL MX B3aHMOCBSI3b, MCOIL30BATE COOTBETCTBYIONIME TOHATHA NPH
OMHCAHHK COCTaBA, CTPOCHHS H NPEBPALLCHHIT OPraHHYeCKHX COCIMHEHHH!]

CHOPMHPOBAHHOCTE YMEHHHA HCNONB30BATE XMMHYECKYI0 CHMBOJMKY JUis
COCTAB/ICHHA MOJIEKY/IPHBIX M CTPYKTYPHBIX (pasBépHyTO, COKpaléHHOI)
(GopMy/l OpraHMMecKHX BELIEeCTB ¥  YpaBHEHMH XHUMMUYECKHX peakuui,
H3rOTABIHBATE MOJEIH MOJIEKY/l OPraHHYecKHX BeIUeCTB JUIS HLTIOCTPALIHH HX
XHMHYECKOro M NPOCTPAHCTBEHHOTO CTPOEHHS,

CHOPMHPOBAHHOCTE YMEHHI YCTaHABIMBAThH NMPHHAIEKHOCTE HIYHEHHBIX
OPraHHYEeCKHMX BELUECTB [0 HMX COCTaBY H CTPOGHHIO K OlNpejenéHHOMY
Knaccy/rpynne CcoeaMHEeHMH (YyrieBojlopo/ibl, KHCIOPOA M a3sorcojaepikaiiue
COCAHHEHMS, BBICOKOMOJICKYJIIPHBIE COCJHHECHMS), AaBaTh WM HA3BaHHUA 110
cucremarnyeckoii Homenknatrype (IUPAC), a takxe npuMBOANTL TPHBHANBHbBIE
HA3BaHHA OT/AEIbHBIX OPraHH4YeCKHX BEeUIeCTB (ITHICH, NpPOMHIIEH, AlleTHIEH,
ITUICHITIHKONb, TAHLepHH, denon, dopManbaerua, aueTanbaerda, MypaBbHHas
KHCJI0TR, YKCYCHa® KUCIOTd, OJIEHHOBAas KHUCI0Ta, CTEAPUHOBAA KHCII0TE, III0K034,
GpyKTO3a, KpaxMal, ueuniono3a, riHiHH);

cOPMHPOBAHHOCTE YMEHHA ONPEAeafTh BHIAB XHMHYCCKON CBA3H B
OPraHH4eCKHX COCAMHEHHAX (OIMHAPHBIE H KPATHBIE).

c(HOPMHPOBAHHOCTE YMEHHA MPHMEHATH MONOKEHHS TEOPHH CTPOSHHS
oprannyecknx semects A. M. byrneposa /u1s 00bACHEHHA 3aBHCHMOCTH CBOHCTB
BCLIECTB OT UX COCTABA H CTPOEHHA, 3aKOH COXPAHEHHA MACCHI BEUIECTH,




cOPMHPOBAHHOCTH YMEHHIT XapaKTepH30BaTh COCTAB, CTPOEHHE, (PH3HYECKHe
M XHUMHYECKHE CBOHCTBA THNWYHLIX MPEACTABHTENEH palTHYHBIX KIaccoB
Opra’HYyecKHX BellecTB (MeTaH, 3TaH, ITHIICH, NPONUeH, aueTunen, byraanen-1,3,
meTuaGyTaanen-1,3, Gen30i, METAHO, 3TAHOJ, ITHIEHIINKOIb, ITHUCPUH, deHor,
aleTaabAeriu/l, MypasbHHas U YKCYCHAs KHCIO0THI, IIIOK033d, Kpaxmal, He/uo03a,
AMHHOYKCYCHAs KHCIOTa), HIUTIOCTPHPOBATE MEHETHHMECKYIO CBA3b MEKIY HHMH
YPABHEHHAMH COOTBETCTBYIOLIMX XHMHMYMCCKMX PpEakiuMd ¢ HCnoib30BaHHEM
CTPYKTYPHBIX (hopMy;

¢HOPMHPOBAHHOCTL YMEHHS XapakTepH30BaTh HCTOYHHKH YITIEBOJAOPOJHOIO
chIpbs (HedTh, MPUPOAHKIH ras, yroib), cnocodsl HX nepepaboTKH H NpakTHYEeCKoe
NPUMCHEHHE MPOAYKTOB nepepaboTku;

CHOPMHPOBAHHOCTE YMEHHH MNPOBOAMTE BHMHCICHHA MO0 XHMHYECKHUM
ypasHeHusM (Maccsl, 00béma, KONMYECTBA HCXOIHONO BELIECTBA WJIH MPOIAYKTA
PeaKUMH N0 U3BECTHBIM Macce, 00BEMY, KOTHYECTBY OJJHOIO H3 HCXOIHBIX BEHIECTB
WIH NPOAYKTOB PEaKiHu):

chHOPMHPOBAHHOCTE YMEHHH BIANETH CHCTEMOH 3HaHWH 00 OCHOBHBIX
METOIaX HAYYHOTO MO3HAHHA, UCTIONE3YEMBIX B XHMHUH MPH H3YYEHHH BEIECTB U
XMMHYECKUX sisjiernit (Habnioienue, HiMepeHne, SKCIePHMEHT, MOJICIHPOBAaHKE),
MCTIONB30BATE CHCTEMHBIE XHMHYECKHEe 3HaHMS JUIS [NPUHATHS pelleHuit B
KOHKPETHBIX IKH3HEHHBIX CHTYAUHAX, CBA3aHHLIX C BEUIECTBAMH M HX
MpUMEHEHHEM]

ChOpMHPOBAHHOCTE YMEHHIH cODMOAATEL PABKIIA ONL30BAHUS XHMHYCCKOH
nocyaoil ¥ naboparopHsiM 00OpYAOBaHHEM, a TakKke npapuia oOpalUeHHA C
BELECTBAMH B COOTBETCTBHHM C MHCTPYKLMAMM MO BBIMOIHEHHIO 1abopaTOpHbIX
XHMMYECKHX OMBITOB;

chOPMHPOBAHHOCTL YMEHMH [UIAHUPOBaTb M  BBIMOJHATE XHMHYECKHH
IKCTIEPHMEHT (NpeBpallelHa OpraHi4ecKnX BEIeCTB MPH HarpeBaHHH, NoIy4YeHHe
ITHACHA M N3YUEHHE ero CBOHCTB, KAYeCTBeHHbIC PeaKLIUY OPraHH4eCKHX BeleCTs,
AeHatTypatus Ge/IKOB NPH HAIPEBAHHK, LIBETHBIC peakiHH OETKOB) B COOTBETCTBHH
C NpaBHIaMH TEXHUKH O0e30MacHOCTH NpH oDpallleHHH C BellecTBaMH ¥
1abopaTOpHBIM  ODOpPYAOBAHHEM, MPEACTABIATbL pe3yAbTaThl XHMHYECKOro
IKCNEpHUMEHTa B (OpME 3anUCH YpPaBHEHHH COOTBETCTBYIOUIHX Ppeakuuii u
dopMyIHMpOBaTh BHIBOAbI HA OCHOBE ITHX Pe3y/bTATOR;

cOPMHPOBAHHOCTE YMEHHI KPMTHYECKH AHANM3HPOBATH XHMHYECKYIO
HHPOPMANHIO, TONAYHAEMYI0 M3 PpaiHbiX HCTOYHHKOB (CpeicTBa MacCOBOH
undopmanuu, MHTEpHET B ApYTHX);

cPOPMHPOBAHHOCTL  YMeHWit  colmoaate  npasBuia  IKOJOIHUECKH
enecoodpasHoro nopeaeHHs B ObiTy M TPYJAOBOH JEATEIBHOCTH B UENAX
COXPAHCHUA CBOErO 3/1I0pOBbA M OKPYKAIOIMEH MPHPOAHOH Ccpeabl, 0CO3HABAThL



OMacHOCTh BO3ICHCTBHMA HA KHBbIE OPraHW3IMbl ONpPEACNEHHBIX OpPraHH4YecKHX
BELISCTB, MoHMMas cMuicn nokasarens [1J[K, noscusats Ha npumepax cnocobm
YMEHBIIEHHS M NPCAOTBPALLCHMA HX BPEIHOIO BO3ACHCTBHA Ha OpPraHH3M
YeI0BEKa:

A8 O0OYHAIOUIMXCA C OrPaHHHYeHHBIMH BO3MOMKHOCTAMM 3/I0POBbA: YMEHHE
NPHMEHATh 3HAHHA 00 OCHOBHBIX AOCTYNHBIX METOAAX MNO3HAHHA BEILECTB H
XMMHYECKHX ABNCHHIH,

ans cnensix ¥ cnabosmuiumx  ODYHaOWIMXCA: YMEHHE HCMONb30BaTh
penbedHO-TOYEHHYIO cHeTemy obo3nayenui Jl. bpaiias s 3anucH XMMHUECKHX

(opmy:r.
11 KJIACC

[lpeameTHrie pe3yabTathl OCBOeHHA Kypca «OOumas w Heopranwyeckas
XHMHS) OTPAKAIOT:

CHOPMUPOBAHHOCTL  MpEACTABICHHA: O XMMHYECKOH cocTaBigioulei
€CTeCTBEHHO-HAYYHONH KapTHHBI MUPA, POJIH XHMHH B MO3HAHHH ABICHHUH NPHPO LI,
B (OPMHPOBAHHH MBIULUIEHHA W KYJbTYPBl JHYHOCTH, €€ (YHKUHOHAILHOM
rpaMOTHOCTH, HEODXOAMMON 1A pEILeHHA NPaKTHYECKHX 32184 M IKOJAOTHYECKH
000CHOBAHHOTO OTHOIIEHHA K CBOEMY 3110POBLIO W MPHPOAHONA cpejie;

BJAJICHHE  CHCTEMOH  XHMHYECKHMX  3HAHMH, KOTOpas  BKJAKOYaeT:
OCHOBOTIOIArAIOMIHE TIOHATHA (XMMHYECKHI IeMEeHT, atoMm, u3orton, s-, p-, d-
MCKTPOHHbIC OpPOMTANIM arOMOB, HOH, MOJNEKYJa, MOJAb, MOJAPHbIH 00BEM,
BAJICHTHOCTh, 3NCKTPOOTPHUATEIBHOCTS, CTENCHL OKMUC/ICHHA, XHMHYCCKas CBi3b
(KOBaNCHTHAsA, HOHHAA, METAINIHYECCKaA, BOJAOPOAHAA ), KPHCTAIUIHYECKAA peluETKa,
THNBl  XMMHYECKHX  peakuHil, pacTBOp, JIEKTPOJHTBI, HEMNIEKTPOJIHTHI,
WIEKTPOJIMTHYECKAA AHCCOLHALNA, OKHCIIHTE/lb, BOCCTAHOBHTENB, CKOpPOCTH
XHMHYECKOH PpeakilHH, XHMHYECKOE paBHOBECHE), TEOpHM M 3aKOHBI (Teopus
WNEKTPOSIMTHYECKOH AMCccouHalmn, nepuoauueckuii sakon JI. M. Menjeneesa,
3aKOH COXPaHEHHWS MAacChl BELIECTB, 3aKOH COXPAHEHHA M MPEBPAalEHHR JHEPrHH
MpH XWMHYECKHX PEeakLHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH H3BIK XHMMH,
MHPOBO33PEHYECKHE 3HAHMA, JIEKALUHE B OCHOBE MOHMMAHHA NPHYMHHOCTH M
CHCTEMHOCTH XMMHYECKHX ABISHMH, (aKTONOrHYECKHEe CBEJeHMs O CBOMCTBAX,
cocrase, noayyeHuu 1 He30NaCHOM MCIIONB30BAHUM BAKHEHIIIMX HEOPraHHYECKUX
BellecTs B ObITY U NPaKTHYECKOH AEATE/IbHOCTH YEJI0BeKa,

cOPMHUPOBAHHOCTh YMEHHI BbIABAATL XapakTepHbie MPH3IHAKH TOHATHH,
YCTaHaB/IHBaTbh HMX B3aHMOCBA3b, HCNOAbB30BATH COOTBCICTBYIOIUME MMOHATHA [IPH
ONUCAHNK HEOPTaHWYECKNX BEILECTB H HX NMpeBpaulcHHH;

CHOPMHPOBAHHOCTL YMEHHIH HCMONB30BATH XMMHYECKYI0 CHMBOJMKY s
cocrannenns  (QOpMYJN  BELECTB M YPaBHEHHH  XMMHYECKHMX  peakuui,



cucrematuyeckyto HomeHknarypy (IUPAC) u TpuBHaibHBIE HA3BAHUS OTACAbHBIX
HEOpPraHM4YeCcKHUX BellecTs (YrapHelil ras, yriaeKucablii ras, amMmuak, rauésas
M3BECTh, HEralEHas W3BECTh, MHTHEBAN COIA, MHPHUT H JPYTHE),

CHOPMHPOBAHHOCTL YMEHHWIt ONPEeNsiTh BANCHTHOCTh H CTENEHb OKUC/ICHHA
XMMHYECKUX UTEMEHTOB B COC/JMHEHHMAX PA3JIMMHONO COCTaBa, BHA XHMHYECKOH
CBA3M (KOBLICHTHAN, MOHHAN, METALIMYECKad, BOAOPOIHARA) B COCAHHEHUAX, THI
KPHCTAR/UTHYECKON petuéTkH KOHKPETHOIO BELIECTBA (ATOMHasA, MOJCKYJIApHas,
HOHHAs, METAIIMYECKas ), XapaKTep Cpelibl B BOAHLIX PacTBOPax HEOPraHWYeCKHX
COEAHHEHH,

c(hOpMHPOBAHHOCTE YMEHHH YCTaHABIMBATE NPHHAVICHKHOCTD
HEOPraHH4YeCKHX BEIIEeCTE MO HX COCTaBY K OnpejendHHoOMy Kiaccy/rpynne
COEJIMHEHHHA (NMPOCTHIE BEUIECTBA — METAIB H HEMETAUIbl, OKCH/IbI, OCHOBAHMA,
KHCA0TBL, aM(pOTEpHbIC MMAPOKCHAB, COJIH);

chOPMHPOBAHHOCTE YMEHHIT pacKpbiBaTh CMBIC NepHoaHYecKoro 3akona [l
W. Menjeneesa H J1eMOHCTPHPOBATE €r0 CHCTEMATH3IHPYIOLLYIO, OO BACHHTEABHYIO
H NPOrHOCTHYECKYIO QYHKLMHK;

CHOPMHPOBAHHOCTb YMEHHIH XapakTepH30BaTbh JJIEKTPOHHOE CTpPOEHHE
aTOMOB XMMHueckux anemenToB |-4 nepuosos [lepuoanueckoit CHCTEMB
xumuyeckux anementoB JI. WM. Mengeneesa, ucnone3ys noHsTHs «s-, p-, d-
TEKTPOHHBIE OPOUTANNY, «IHEPreTHHECKHE VPOBHHY, 00BACHATH 3aKOHOMEPHOCTH
H3MEHEHHA CBOWCTB XMMHYECKHX IEMEHTOB H HX COSAMHEHHH Mo nepHojaaMm H
rpynnam [Nepuoauyeckoii cucremsl xuMuyeckux anemenTos JI. M. Menaeneesa;

copMHPOBAHHOCTE  YMEHHWil  XapakTepu3oBaTh (omuceiBaTh) oGume
XHMHYECKHE CBOMCTBA HEOPraHMYeCKHX  BeleCTB  PaiiMyHbIX  KJACCOB,
MOATBEPAK/ATL CYUIECTBOBAHHE TIeHETHYECKOH CBS3M MeX/ly HeOpraHH4yecKuMu
BENIECTBAMM C NOMOIIBIO YPaBHEHHH COOTBETCTBYIONIMX XMMHYECKHX PeaKiimii;

cOPMHPOBAHHOCTE YMEHHS KAACCHDHUMPOBATE XMMHYECKHE Peakimu Mo
PAsIMYHBIM [PHU3HAKAM (YHCIY M COCTABY PCArMpYIOUIHX BCUICCTB, TCIIOBOMY
ApdeKTy peakury, WIMEHEHHIO CTEMNEHEH OKMUCIEHHA JEMEHTOB, 00OpaTHMOCTH
peaKkuHM, yHacTHIO Kataausaropa),

CHOPMHPOBAHHOCTL YMEHHI1 COCTABJIATH YPaBHEHHA pPeakUMil pazTHYHBIX
THIOB, MOJIHBIE ¥ COKPALUEHHBIC YPABHEHHS peakiuii HOHHOTO oOMeHa, yuHThIBasR
YCIOBHA, MPH KOTOPBIX 3TH PeakiHi HAYT 0 KOHA;

chOPMHPOBAHHOCTE  YMEHHIH  [POBOAMTL  PEaKUMM, MNOATBEPKAAIOLIHE
KAYCCTBCHHBIH COCTAB pas/IHYHLIX HCOPraHWHYECKHX BEUIECTB, pPACMO3HABATH

ONBITHBIM ﬂy’l‘éM HOHBI, NPUCYTCTBYIOUHE B BOAHBIX pacTBOpax HEOPraHu4yeCKux
BEILECTB;



C(HOPMHPOBAHHOCTE YMEHMH  PACKPBIBATH CYLIHOCTh  OKHCAWTEIBHO-
BOCCTAHOBMTEIbHBIX PEaKiMif MOCPEeACTBOM COCTAB/IEHMA JIEKTPOHHOrO DanaHca
ITUX peaKinii;

cOPMHPOBAHHOCTL YMEHHH O0BACHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKO#H
PEaKIUMH OT pasIMyHbIX (AaKTOPOB; XapaKTep CMELeHHS XMMHYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHewHero Bosjeictsus (npunuun Jle Hlatease);

cOpPMHPOBAHHOCTE YMEHHH XapakTepH30BaTh XHMHYECKHE MpOIecChl,
JeKALME B OCHOBC MPOMBILUICHHONO TMOJYYMCHHS CEPHON KHCIOTHI, aMMHUaka, a
Takke CHOPMHPOBAHHOCTH MPEACTaBICHUIT 00 OOLIMX Hay4YHBIX NPUHUMIAX H
IKOAOrHYECKHX NMpobiemMax XHMHYECKOro MPOH3BOACTSA;

CcHOPMHPOBAHHOCTE YMEHHH MPOBOAHTL BLIMMCIEHHS C HCMNOJAbL30OBaHHEM
MOHATHS «MACCOBAR 107151 BEUIECTBA B pacTBOpe», 0O0BEMHBIX OTHOWICHHIT ra308 NpH
XHMHYCCKHX PeaKkLMaX, Macchl BeulecTsa MiH oObEMA ra30B 10 H3BECTHOMY
KOJMYECTBY BEILECTBA, MAcce WIH 0DBEMY ONHOIO H3 YHACTBYIOUIMX B PeakuHy
BELECTB, TEMJIOBOro 3¢¢eKkTa peakilMH Ha OCHOBE 3aKOHOB COXPAHEHMSA Macchl
BEIIECTB, MPEBPALICHAA H COXPAHEHHR IHEPIHH;

cHOPMHPOBAHHOCTb YMeHHIT coOr01aTh NPaBuIa MoAb30BAHHA XHMHYECKOH
nocyaoit ¥ nadopatopHbiM ODOpYAOBaHHEM, @ TaKke Mnpasuna obpauieHus ¢
BEILECTBAMH B COOTBETCTBHHM C MHCTPYKUMAMH MO BBINOJHEHHIO 1abopaTopHBIX
XHMHYECKHX OIMbITOB;

cHOPMHPOBAHHOCTh YMEHHIl nNNaHUpPOBaTh M BHINOJHATL XHMHYECKHI
IKCTIEPHMEHT (paznoXeHHe MepoKCHaa BOAOPONA B MPHCYTCTBMM KaTanw3aTopa,
onpeneseHHe Cpeabl PacTBOPOB  BELUECTB € MOMOHIBI  YHHBEPCATBHOIO
WHAMKATOPA, BIHAHHE Pa3THYHBIX (AKTOPOB HAa CKOPOCTh XMMMHHYECKOH peakiluH,
peaKiMy HOHHOro obmena, kayecTBeHHble peakiud Ha cyiabar-, kapbonar- u
XJIOPHU/-aHNOHbI, HA KaTHOH AaMMOHMWA, pelieHHe IKCNePHMEHTANbHBIX 3a1a4 Mo
Temam «Metamne» W «Hemetamns») B COOTBETCTBHHM C NPaBMiaMH TeXHWKH
BesonacHocTi npu obpaiienuy ¢ BeniecTBaMu 1 nabopatopHeiM 000pyAOBaHHEM,
NPEACTABIATD Pe3y/bTaThl XHMHYECKON0 3KCnepuMeHTa B GdopMme 3anucH
YpaBHEHHH COOTBETCTBYIOLIMX peakiHi W GOpMYIHPOBaTh BLIBObI H2 OCHOBE ITHX
pe3yabTaToB;

cpOpMHPOBAHHOCTE YMEHHH KPHTHYECKH aHANM3IMPOBATH XHMHYECKYIO
HHQOpMALIHIO, MONYHAEMYKH) H3 pa3HbIX HCTOYHHMKOB (CpeiCTBa MaccoBOM
KoMMyHHKauuH, HuTepuer 1 apyrux):

cOpPMHPOBAHHOCTL  yMeHMIT  cobmojaare  NpaBMia  KOJOIHHYECKH
uenecoobpasHoro nosejeHHs B ObITY H TPYAOBOH [CATENbHOCTH B LEIAX
COXPAHEHHA CBOEro 3J0pPOBbA H OKPYXKAlOLIEH MPHPOJHONH Cpeflbl, OCO3HABATH
ONMAacHOCTH BO3ZIEHCTBHS HA KUBBIE OPraHH3IMEl ONPee/IEHHBIX BELIECTB, IOHHUMas



embien noxasarenst ITJIK, noscHaTe Ha npumepax cnocoObl YMEHBIICHUS H
MpeJOTBPaLEHHS HX BPEIHOr0 BO3ACACTBHS HA OPraHU3M YenoBeKa;

1A oDYHaIOWKXCA ¢ OrPaHHUCHHBIMH BOIMOKHOCTAMH 3/I0POBBA: YMEHHE
NPUMEHATh 3HAHHA OO0 OCHOBHBIX MOCTYIHBIX METOAAX MNO3HAHMA BEIIECTB H
XHMHYECKHX ABIICHHA,

A8 caensiX M CAa0OBHAOAIMX OOYYAIOUIMXCA: YMEHHE MCIMONb30BaTh
penbedHo-ToueuHYIO0 cucTeMy ofo3Hadenui JI. Bpaiins ang 3anucH XHMHYECKHX
bopmy.
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