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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEeNbHONM MPOrpaMMbl CpEeAHEro oO0Iero o0pa3zoBaHUS
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepany, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOTPaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHUIO
oO1iel cTpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEeICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, Pe3yJlbTaToB OOy4deHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKHU
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pazoBaTebHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe OJKOJOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0POBBI0O M TOpUpOJHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHME
00y4arouInxcs Ha ypOBHE CpeIHEro ooIero oopa3oBaHusl CpPelCTBaMU y4eOHOTrO
npeaMera «XUMHsS», COJIEpKaHUE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJLI M B MaTEPHAIBHOW JXKU3HM OOIIECTBA, a TakXKe C y4ETOM
o0mmx 1eneil W MPHUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAaeT OCOOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (PopMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAaHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXAKOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XUMUS CTajla
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM ¢ OOMMMH LEISIMH W MPUHIIMIAMUA CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPECTBEHHO C XUMHUEH.

CocTaBisionuMu  TIpeAMeTa «XHUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
oprann4yecko xumuur. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YUECHUU
npenMera O00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHsSI BCErO0 MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuana u o0ycioBleHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U BJIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBemeHus 00 H3yd4aeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa30BaHMS IEPBOHAYAIBLHBIC
MPEICTABIICHUS O XMMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKLINHU.

[log HOBBIM yriOM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuBaeTCsl W3YUYEHHBI Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsA
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaroluuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOHOJIOTMYECKUX IMO3UIIUH,



rIIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTH WU
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
APYTMMU HayKaMH, PAacKpbIBAlOT €€ pOjb B MO3HABATEIBHOW U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH HH(OpMaLUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEJUIEKTyalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1eiaoM copepxanue yueOHOro
npeamera  «XHMHS» ~ JAaHHOTO  YPOBHS  WM3YyYEHHMS  OpPHMEHTHUPOBAaHO  Ha
dbopMupoBaHue y 00YyYaroOlUXCS MUPOBO33PEHYECKON OCHOBBI ISl TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUNA IyTEM SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYMH MEXKIYy HOBBIMH (aKTaMd U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe mpobsieM cOepexeHUsT IHEPTETHUECKIX PECYPCOB, CBHIPhS, CO3AaHMUS HOBBIX
TE€XHOJIOTUM U MaTE€pHUaOB.

B nnane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEpPCATbHBIX y4E€OHBIX JEWCTBUH, UMeEIOMMX 0a30Boe 3HAYECHUE MJIs
pa3MYHBIX BUJOB JESATENIBHOCTU: peIHIeHUs NpodiieM, IOHCKa, aHalu3a MU
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIENO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CpEIHEro o01ero oopazoBaHusi, Ipyu ONpeaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIIBHOCTU YE€JI0BEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbsl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIE N3Y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX [Jisi TPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxatesibHas XapakTepUCTHKa LEJIel U 3a/1ay U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XMMUU B OoJblIeH  CTeeHH OTHAETCsS  MPEINOYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHUKA 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0 HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSIMUA aKTUBHOTO TOJYYCHUS 3HAHWM U MPUMEHEHUS MX B PEATbHOW >KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cB3m ¢ 9TUM mnpu U3y4YeHUHM TpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIHBHOMY MPHHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue y OOyYarONIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHBEPCAJIbHOE 3HAUYEHUE JJISI Pa3IMYHbIX BHUJIOB
JESTENBHOCTH: PEIICHUs MpoOJeM, MOUCKa, aHanu3a U 00paboTku MH(pOpMaIUH,
HEOOXOMMMBIX [JIsi TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe [Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO PUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00abHBIX MPoOIeM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpPaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW o0acTu «EcTecTBeHHO-HAyYHbIC
IPEAMETHIY.

OO61iee yncIo 9acoB, OTBEAEHHBIX ISl U3YUEHUS XUMUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefeomio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MarepuajoB. TeopHus CTPOEHUS OPraHHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. l'oMonorus, wu3zomMepus. XUMUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPAILICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IpU HarpeBaHuu (TU1aBjieHre, 0OyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTEIN aJKaHOB: (PU3WYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (U3MYECKHE U XHMUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUe M
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apensbl. beHszon: coctaB, cTpoeHHE, (PU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHUE. 10ayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIE€BOAOPOAOB. IIpUponHBI ra3 W IOIYTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJAYKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUUYECKON pabOThl: MOJyUYEHHE ITHUJICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHple ONHOATOMHBIE CIHUPTHL. MeETaHONI W 3TaHON: CTPOECHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOa U 3TAHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W  TJUILEPUH: CTPOEHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
Opra’usM 4enoseka. [I[puMeHeHne rimnepuHa U STUICHIJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTaIbIETUI: CTPOCHHE,
¢usnyeckne M XMMHYECKHE CBOWCTBA (pEakLUUU OKHUCICHUS U BOCCTaHOBJIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NUYECKHe W XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepudukaiim), NoJiydeHue U MpuMeHEHHe.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEJICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

CnoxHble >3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['HMaponus
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel:  cocTaB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Menu(ll), oxucienue ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
Henoyio3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M WX MPEBPALLCHUIA:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHbIE PEAKUUU OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIUH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oTepHble OpraHudeckue coennHeHus. duznueckue
U XMMHUYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuuuHa). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kak INpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHBIE PEaKIuy Ha OeJIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHMs] BEIIECTB M HUX IPEBPALLCHHIA:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OeIKOB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHAS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHMsI BELIECTB M UX MPEBPALLECHHIA:
O3HaKOMJIEHHE ¢ 00Opa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€M IPU U3YYCHUHU OPTaHUYECKON XMMUHU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (pakT, rumoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DPHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEJIO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTIIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMMUSA

TeopeTnueckue 0CHOBbI XUMHU

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOHPUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHASI M TOJIApHAsl, MOHHAs, MeTamdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akuenTopHbelil). Bopopoanasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonsaTue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss — XMMHUYECKMX — peakuuil B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHHWsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecuEe. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUEHHsI BEIIECTB M HUX IPEBpALICHUM:
nemoHctpanus Tabnun «llepuonuyeckas cuctema xumuyeckux siementos . .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTATUYECKUX PEIIETOK, HAOMIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEHHE MEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, OMpEeeICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMONIbIO YHHMBEPCAIBHOTO HWHIUKATOpa, pEaKIuu HOHHOTO OOMeHa),
pOBEJIEHNE MPAKTHIECKOoi paboThl «BiusiHue pa3nuyHbix (GakTopoB Ha CKOPOCTh
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

PacuéTtei 1o ypaBHEHMSM XMMHUYECKHX pEakUuid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJIB30BAHUEM IOHATHUSI «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucrteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®dusnyeckue CBONCTBAa HEMETAUIOB. AJUIOTPONUSI HEMETauioB (Ha mMOpUMeEpe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dbochopa, yriaepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHCJIOPOJICOICPIKAIINX KUCIIOT, BOJIOPOJIHBIX COSTHHCHUH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJLUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMHUYECKUI P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB W UX MpPEBpaLlCHUMN:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U TIeJIouei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIH OTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA 4 KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJs AJEKTPOHUKHA, HaHOMAaTEpUallbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCEIHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TOpW  HW3yYeHWH OOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kiacce OCyLIECTBISETCS 4epe3 UCHOJIb30BAaHUE KaK
OoOIUX ©eCTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccupuKaius, I[EepUOJUIHOCTb, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEITWYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE MCKOMAeMbIe, TOILIHBO,
peCypCHhl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMHCs TporpaMM CpeaHero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBMM C CHCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJICICHBI CIASAYIONIUE COCTABIISIIONIIE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEACIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIuXcsi PyKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIEC MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMSI NIpeaMeTa «XUMHSD» ITOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMHU  TIpoIeccam
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHHUS NpEeAMETa «XHUMHUS»  OTPaXKarOT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOyJaromMXCs M0 peaqu3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUSA K 3aKOHY M IIPABOIOPSJIKY;

NPEJCTABICHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHAIN3€ PA3JIMUYHbIX BUJOB yUECOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMH SBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 30POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YNOTpeOnIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUs );

5) TPYyA0BOr0 BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYaJIbHOM TpaeKTOPHUH
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHKEHUM XUMHH IS
pEeIIeHrs BOMPOCOB PAIMOHATIBLHOTO MMPUPOIOTIONB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHU 1E€JIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIK3ALMK: B €€ TyMaHUCTUYECKOW HaMpaBIEHHOCTH W Ba)XXHOM poOJIU B
CO37aHUM HOBOMW 0a3bl MaTepUATBLHOU KYJIbTYPHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCIEUIHOTO TpyAa W OSKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 0OOCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax NpoPecCHOHaTbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOro mpeameTra «XuMUsS» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHBIE) OOIEHAYYHbIE TOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpAa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SIBJIICHHE,
Ipolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBAHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE y4eOHbIE JCHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BAaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHHUBEpPCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHHKATHBHBIMH W PETYJISTHBHBIMH
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU Nno3HaBaTeJbHBIMH
JeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENIATh IEIU JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUH UX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C NOCTABJICHHBIMHU LETAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHITUW U YCTAHABIMBATh WX B3aUMOCBSA3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMHUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUSI;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKkas ¢GopMmyJia, YpaBHEHHE XUMHYECKOU
peakiuu — MPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIe0BaTEIbCKUE TEHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €r0 Pe3ysbTar, (POopMyIHpPOBATh
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM U TPOEKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTHYECKUX 3a7ay, I[PUMEHECHHUIO pPa3JIMYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHamM3upOBaTh WH(POPMAIIUIO PA3IUYHBIX BHIOB U (HOPM
MPEICTABIECHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

OpuoOpeTaTh OMNBIT MCMOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (GOpMY  MpPEACTABICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, pOpMYJibl, a0OpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOM TeMbI B XOJ€ Majora u/uiu
JTUCKYCCUH,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPaKTUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBaHUS MO3UILIMI B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMU.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMU ACHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILUECTBIISITh CBOIO TO3HABATEIbHYIO
NEATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTb M IO MEpE
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJIHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a4ady, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN CcHoco0 MX pelIeHHs C y4€TOM IOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpenmetrHbie pe3ysbTaTbl OCBOEHHMSI Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM 1JIs pelIeHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIUOHAIbHAs TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHACTIOPO/ W a30TCOJEpKAlllMe COEIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
PAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JIJIS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJICKHOCTh HM3YYEHHBIX
OpraHWYECKMX BEUIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEAeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cucreMarnueckoi HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUSI OTMAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (popManbaeruy, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTE€aApUHOBAs KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BELIECTB;

chOpMUPOBAHHOCTh  YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), WJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, TNPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIH MPOJYKTOB PEAKIIHNH );

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XHUMHUYECKHME 3HAHUS JUIS TPUHATUS PEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEII[ECTBAMU B COOTBETCTBUHM C MHCTPYKIHSIMH TIO BBIIOJHEHHIO JT1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUsI OPTraHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYeCKHX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWH, I[BETHBIC PEaKIUHU OEIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKA O€30MaCHOCTU TMpU OOpallleHuH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammucH YpPaBHEHUU COOTBETCTBYIOIIMX
peakiuii u (GopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMalMIO, TMOJIy4YaeMyl H3 pPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  cOOJIIOAaTh  MpaBWia  JKOJOTHYECKH
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUA Ha KHUBbIE OPraHUW3Mbl OMNPENEIAEHHBIX OPraHHMYECKHX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHUMHU B TO3HAHUHU SBICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTHYSCKHUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30Tom, S-, P-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOW PEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHHUS, JICKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH U
CHCTEMHOCTH XHUMHYECKUX SBJICHUN, (PAKTOJOTMYECKHUE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XHWMHUECKYIO CHUMBOJIMKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkiIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BeIleCTB (YrapHblil Ta3, YIVIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTb, HETAIIEHASI U3BECTh, MUTHEBAs COAA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUH ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAJUTMYECKON PEHIETKM KOHKPETHOTO BellecTBa (aTOMHasl, MOJICKYJISIpHas,
WOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE THUIPOKCHUJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI TIEPUOAMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO QYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHUX »dJieMeHTOB 1—4 mnepuono Ilepuoanueckoit CUCTEMBI
xuMH4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHA «s-, P-, d-
BJICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHUY, O0OBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAWHECHUM
1o nepuoaaM u rpynnam llepuoguueckoit cucteMbl XUMHYECKUX 3j1eMeHToB . 1.
Menpaeneena;

chOpMHUPOBAaHHOCTh yMEHHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMUYECKHE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  PA3JWYHBIX  KJIACCOB,
MOJITBEPKJIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3W MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PUIIUPOBATh XHUMHYECCKHUE PEAKIIUU I10
pPa3IMYHBIM TIpU3HAKaM (YUCIy M COCTABy PEArupyroIIuX BEIIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIliM, Y4acTHIO KaTaln3aTopa);

c(hopMHUPOBAHHOCTh YMEHHMM COCTAaBIATh YPaBHEHHUS PEAKIMN pPa3IMYHBIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHMYECKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMECHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBas JIOJISI BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJHOTO U3 YYAaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
oCcyJIol U J1TabopaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOUN peakilvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamte»y u «HemeTamns») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHN C BEIIECTBAMHU U JTA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYCCKA AaHAIM3UPOBATH XUMUYECKYIO
uHOpPMAITMIO, TONy4aeMyK) U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXaIoLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OTPaHUYEHHBIMHU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.






