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MNOACHUTEJIbBHAS 3AIIMCKA

[IporpammMa 1O XWUMUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
paspaborana Ha ocHoBe DenmepampHOro 3akona oT 29.12.2012 No 273-®3 «0O6
oOpazoBanuu B Poccuiickoit ®@enepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENbHOW MPOrPaMMbl CPEIHEro OOLIEro o0pa3zoBaHUs
(®OIT  COO), npencrapieHHbIXx B DeaepaibHOM  TOCYAapPCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c yuérom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OpraHusauusax Poccuiickoit
denepanun, peamu3yOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMEBI, H
OCHOBHBIX TMoyokeHUuH «Crpareruu pa3BuUTHs BocnuTaHusa B Poccuiickoit
Oenepanuu Ha nepuon Ao 2025 roma» (Pacnopsixenue IlpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpPOrpaMMbl MO XUMHH, K ONpPENEIICHUIO
oO1ieit cTparerud 00y4YeHusl, BOCIUTAHUS U PA3BUTHSA 00YUYaIOIIUXCS CPEACTBAMHU
yueOHoro mpeaMera «Xumusi» aiga 11 kimaccoB Ha 0a30BOM YpPOBHE COCTaBUIIU
koHnentyanbHbie mojoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHUs, PE3yJNbTaTOB OOy4YeHUS ¥ TPeOOBAaHWN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
001e00pa3oBaTeNbHON  OpraHu3aIliy, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAONIMM OTallOM pealn3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJOCTHOM CHCTEME XHUMHYECKOro OOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M MPHUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
0o0yyJaroImmxcsi Ha YPOBHE CPEeAHEro oluiero oopa3oBaHus CpeACTBaMH y4eOHOTrO
npeaMeTa «XUMHS», COACPKAHUE W TOCTPOEHUE KOTOPOIrO OMNpEeNeTeHbl B
mporpaMMme IO XUMHU C Y4ETOM CHenU(PUKM HAyKW XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI U B MaTEPUAILHON >KM3HM OOINECTBa, a TakkKe C Y4ETOM
o0luX I1elell ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepariuu.

XuMus Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0COoOYyI0 pojib B
COBPEMEHHOM IUBHWJIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTepUaTbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaa B (hOpMUPOBAHHUE PAlMOHATBHOTO HAYYHOTO MBIIIUICHHUS,
B CO3/IaHHME IIETIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIIEM MHUpPE KaK O €IUHCTBE
NPUPOJIbI U YEeJIOBEKa, KOTOpoe (PopMHUpyeTCs B XMMHUU HAa OCHOBE MOHHMAaHUS
BEILLECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSMU MTPUMEHEHUS.



TecHO B3aMMOJAEUCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTalla
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIbTYpPbhl, HEOOXOAMUMBIM YCIOBHUEM YCIEITHOTO
Tpylla W KU3HH KaXaoro wieHna ooOmiectBa. CoBpeMeHHass XMMHS KaK HayKa
co3ujlaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTHM HamlpaBieHAa Ha pEIICHUE
rJ00aNbHBIX TPOOJEM YCTOMYMBOTO PA3BUTHUSI UEIOBEYECTBA — CHIPHEBOM,
SHEPIreTUYCCKOMN, MUIIEBOM, IKOJIOTUUECKON 0€30MaCHOCTU U OXPaHbI 3[I0POBBS.

B coorBercTBUM ¢ OOHIMMHM ULENSIMH M NPHUHIMIAMU CPEAHEro OOIIero
obOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIN YPOBEHb
W3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO TMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM JUId  BbIpa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJIKECHUS
00pa3oBaHUsl B Pa3IMYHBIX 00JIAaCTsIX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBisomuMu  TIpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KYypChl —
«Oprannyeckass xumus» U «OOIIass ¥ HeOpraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMsSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWH MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
OpraHnyeckon xumuu. PopMUpOBAHUE JAHHOM CHUCTEMBI 3HAHUU IIPU U3YUYECHUU
npeaMeTa 00€CleurMBaeT BO3MOXHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB M TEOPHI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHWYeCcKass XUMUs» CPOpPMUpPOBAHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYCHHI0O Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpeIeTEHHBIX
TEOPETUYECKUX YypOBHSAX. Tak, B Kypce OpPraHMYEeCKOM XUMHUHM BEIIECTBA
paccMaTpUBAIOTCSl HA YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHHUS OPraHHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMUUYECKUX U DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHur BeulecTB. (CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJAOB JIO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUMU. B Kypce OpraHM4eckor XHWMHUHU IIOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 0OIIEro 0oOpa3oBaHHS IEpPBOHAYAIHHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3H, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU PEaKIUU.

[Togq HOBBIM yIJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs H3YyUYCHHBIH HAa YpPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
TEOPETUYECKH MaTtepuan W (PaKTOJIOTHYECKHME CBEIEHUS O BEIIECTBAX W
xuMuueckoil peakiuu. Tak, B dyacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00ydaromuMcs MPeJOCTaBIsETCS BO3MOYKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMYECKHX MO3ULIUM,



riyoke TMOHSATh HCTOPUYECKOE U3MEHEHHE (QYHKIMHA JTOro 3akoHa — OT
o0oO01aromiei 10 0ObACHAIOMEH U MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMI O BaKHEWIIMX BEUIECTBAX, UX COCTaBEe, CTPOCHHH,
CBOMCTBax M MPUMEHEHHH, a TAKKE O XMMHYECKUX DPEaKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHMs JOMOJHAETCS B Kypcax 11 KimaccoB sneMeHTamu
COJIEp’KaHusl, UMEIOUIMMH KYJIbTYPOJIOTMUECKUNA U TMPUKIAJAHON Xapakrep. OTH
3HAaHUSA CIOCOOCTBYIOT MOHMUMAHHIO B3aWMOCBSI3M XUMHH C JPYTMMH HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIIBHOM U ITPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCHIMTAHUIO YBAKEHUSI K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH
Y TPAaKTHUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XUMHUEH,
KPUTHYECKH OCMBICTHBATh HHQOPMAIMIO W TPUMEHATh €€ IS TOTOJHCHHS
3HAHUH, PEIICHUSI MHTEUIEKTYAIbHBIX M IKCIIEPUMEHTATBHBIX HCCIIEA0BATEIBCKUX
3amady. B menom comepkanme y4eOHOTO TpenMera «XHWMHsD JaHHOTO YPOBHS
W3YYCHHUS OPHEHTUPOBAHO Ha dbopmupoBaHue y oOy4JaroImxcs
MHUPOBO33PEHYECKON OCHOBBI AJII MOHUMAaHUS (PUIOCODCKUX HACH, TaKUX Kak:
MaTepuagbHOEC  €IWHCTBO  HEOPTraHWYECKOr0 M OPraHMYecKOTo  MHpa,
00yCIIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W CTPOCHHEM, MO3HABAEMOCTH
IOPUPOJIHBIX SIBICHUN MYTEM HKCIEPUMEHTAa U PEIICHUS MPOTUBOPEUUN MEXKIY
HOBBIMU (paKTaMU U TEOPETHUECKUMHU MPEIIOChUIKAMH, OCO3HAHUE POJIM XUMUU B
pPEIICHUH  JKOJIOTMYECKUX  MpodiieM, a Takke MmpobiieM  cOepekeHUs
YHEPreTHUECKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX TEXHOJOTHI  MaTEPHUAJIOB.

B mnane pemieHus 3amad  BOCIWTAHUS, pPa3BUTHS U COIMATU3AIINU
oOyJaroluxcsl MPUHATBIE MNPOTPaMMON MO XUMHHM TOJIXOJbl K OINPEICIICHUIO
COJEpKaHUsI M TOCTPOCHUS IIpeaMeTa IMpeaycMaTpuBaioT (OPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHUCTBHUM, HUMEIMUX 0a30BO€ 3HAYCHHE IS
pa3NYHBIX BHJOB JEATEIBHOCTH: pEIIEHUS MpoOieM, TIOWCKa, aHamu3a |
00paboTKu nH(pOpMaAUU, HEOOXOAUMBIX JUIsl TPUOOPETEHHUS ONbITA MPAKTUUYECKOM
U HCCJIEIOBATENbCKON N1€ATEIbHOCTH, 3aHMMAIOLIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTtuke mnpemnomaBaHWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEIAHETO O0IIEro o0pa3oBaHus, MPU ONPEICTICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKHU Ieeld W3y4eHHUs MpeaMeTa HampaBiIeHHEM
INEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO MpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTHUUYECKOM
JESTEIbHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOJIMYECKOM TOUYKH 3PEHHUS TaKOH TMOAXOA K OMPEICICHUI0 LeJeH H3ydeHHs
IpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMM LEISAMH M3YYEHHUsI IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (11 ki1.) ABIArOTCS:

e (opmMupoBaHHE CHCTEMbl XUMHUYECKHUX 3HAHUM Kak BaKHEHIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXKaT KIIIOYEBBIC MOHATHS, (yHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAaHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKMX peaKlIHuid, HEOOXOAMMBIX Jisi NPUOOPETEHUS
YMEHHII OpUEHTHPOBATHCS B MHUPE BEUIECTB U XUMHYECKUX SIBICHUM,
MMEOIIHNX MECTO B PUPOJIE, B IPAKTUYECKON U MOBCETHEBHOW KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COONIIOJICHUEM  TpaBU
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, coaepkaTenbHas XapaKTepUCTUKA LIEJIe U 3a/1ad U3y4YeHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CHUCTEME CpelHero ooluero oopazoBanus. CeroaHs B
OpernojJaBaHu  XMMUM B OOJbIIed cTenmeHu OTHAETCs  MPEeANouYTEeHUe
NPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHHUs, OpPUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHHUKA OO0II€00pa30BaTeIbHONM OpraHU3alliy, BIAJCIOIIET0 HE
HabopoM 3HaHWi, a (YHKIHOHAIHLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSIMUA aKTUBHOTO TIOJIyYEHUS 3HAHUW M MPUMEHEHUS WX B peallbHOM >KU3HU
JUTSL peIeHUs] IPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TOpU W3yYEHHM IMpeaMera «XUMHUsS» JIOMHHHUPYIOIIEE
3HaYeHHUe MPUOOPETAIOT TaKUE LENH U 3aJa4l, KaK:

ajanTamys 0O0y4yaroluXcsl K YCIOBUSM JHMHAMHUYHO Pa3BUBAIONMIETOCS MHPA,
(GopMHpOBaHWE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY HPHUHSITHIO TPAaMOTHBIX
pEeLIEHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

dbopmupoBaHue Yy OOYYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJIbHOE 3HAUYE€HHE I pa3JIMYHbIX BHUOB
NEeATEIbHOCTU: PEIIeHHs MpoOJieM, MOUCKa, aHaidu3a U 00pabOTKKM HMHGPOpMALIHH,
HEOOXOJUMBIX JUIsl NPUOOPETEHMs] OMbITa MAESITEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B I[IO3HAHWU XHMHHU, a TaKXke JUIsi OLEHKUM C TMO3ULIHM
AKOJIOTMYECKON O€30MacHOCTM XapaKTepa BIUSHUSA BEIIECTB W XHMHYECKHUX
MIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U PUPOIHYIO CPEAY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIICKTYyalbHBIX W TBOPYECKHUX
CIOCOOHOCTEH 00yUaroumMXcs: CloCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETATh HOBBIE
3HAHMS 110 XMMHUU B COOTBETCTBHH C KU3HCHHBIMHU MMOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpEeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIONCKA U aHaJIM3a y9eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y OOYJAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHUM M TMPOBEIACHUM XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYaromuxcsi YOexAEHHOCTM B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUU TI00ATBHBIX MPOOJIEM
PaIMOHAIBHOTO TPUPOJIOIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUYCCKUX PECYPCOB U
COXpaHEHUsT TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOTO
OTHOIICHUS K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe IMPUOOPETCHUS OIBITA
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM JUIsl TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOM 00ylacTH «ECTeCTBEHHO-HAYYHbBIC
PEIMETBD.

OO611ee ynciio 4acoB, OTBEIEHHBIX JIJIs U3yYEHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obmero obpasoBanus, cocraBisieT 68 yacos: B 11 kmacce — 34 gaca (1
4ac B HEJIETIIO).



COIEPKAHUE OBYUYEHUA

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHH

XUMHUUYECKUI 2JIEMEHT. AToMm. Snpo aromMa, H30TONBI. JIEKTPOHHAA
00o0Ji0uKa. DHEPreTHYeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHus AJIEKTPOHOB MO OpOUTalIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpALIUS aTOMOB.

[Tepuonunueckui 3akoH U Ilepuonnyeckas cucreMa XMMHUYECKUX BJIEMEHTOB
. 1. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoguyueckoil CUCTEMBI
xuMmudeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOXHBIX BEIIECTB IO TpynmnaM MU Tepuoaam.
3HavYeHuEe NEPUOANYECKOT0 3aKOHA B PA3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAs W MOJSpHAsi, MOHHAs, MeTaulnueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsisu (OOMEHHBIH U  JIOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATENBbHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUINYECKON PEIIETKHU.

[TonsiTie 0 aucHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELIEeCTBa B PacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTMyeckas CBA3b HEOPraHWYECKHUX BEUIECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccudukanuss XMMHUYECKHX — peakiuil B
HEOPraHWYECKOW M OPraHMYeCKONM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIHX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3jIMyHbIX (pakTopoB. OOpaTumMbie
peakuuu. Xumuyeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [llarense.

Onextponutryeckas auccouuanus. CuiabHbIe U ci1aldble AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTPAJIbHAs, IIEITIOYHAs.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUs BEHIECTB M HX MPEBPAIICHUMN:
nemoHcTpauus tabnun «llepuoguyeckas cucrema XxumMuueckux snementoB /I, U.



MeneneeBa», U3ydeHHE MOJIEJEH KPUCTANIMYECKUX PEHIETOK, HaOJIoJeHHEe U
OMHCAaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3ioKeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUHU KaTaau3aTopa, ONPEICIICHUE CPEAbI PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATBHOTO WHAMKATOpPA, PEAKIMH HWOHHOTO OOMEHa),
MIPOBE/ICHHUE MTPAKTUUYECKON paboThl «BiusiHue paznuyHbix GakTopoB Ha CKOPOCTb
XAMUYECKOU pEAKIIANY.

Pacuérnblie 3anaumn.

Pacu€tel 1O ypaBHEHUSM XUMHUYECKHX pPEakiui, B TOM YHUCIIE
TEPMOXMUMHUYECKHUE PACUETBI, PACUETHI C MCIIOJIB30BAHUEM IIOHSTUA «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckass XuMus

Hemerannel. Ilosmoxxenne HemetrayuioB B llepumoanueckont  cucreme
xuMuueckux sneMeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.
®u3znyeckrue CBOWCTBA HEMETAJUIOB. AJUJIOTPOINHUS HEMETAUIOB (HA MpUMEpE
KHCIIOpOJa, cephl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETa/UIOB (rajlor€HOB, CEphI, a30Ta,
dbochopa, yrmepoma U KpPEeMHHUS) M UX  COEAMHEHHH  (OKCHOB,
KHUCJIOPOACOIEPKAITUX KUCIIOT, BOAOPOAHBIX COSTUHECHHUI).

[IpriMeHeHME BaXKHENUIINX HEMETAJUIOB U UX COCITMHEHUM.

Meramnel. 1lonoxenne meramnoB B Ilepuoandeckorn cUCTEME XHUMHYECKHX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMOB MeTayuioB. OOmuMe ¢guznueckue cBoiicTBa MeTaioB. CIulaBbl METAJJIOB.
DNEKTPOXUMHUYECKUN P HAMTPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX META/UIOB (HATpPUM, Kalaui, KaJbIUH,
MarHui, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, MEb) U UX COSTMHCHHIA.

OO6mme crocoObl MoMy4YeHuss MeTaioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX MPEBPALICHUI:
U3y4YeHUE KOJUIEKIIMN «MeTauibl ¥ CIUIaBbl», 00Pa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJILHBIX 3a/]a4, HAOIOJIEHWEe U OINHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE TUJIPOKCHUIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U 1IeJ0UYel, KaUeCTBEHHbIC PEAKIIUU HAa KaTUOHBI METAJLJIOB).

PacuétHble 3agaumn.

Pacuétel maccel BemiecTBa i 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0ObEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OJTHO
U3 BEILECTB UMEET IIPUMECH.

Xumus ¥ ’KU3Hb



Ponp xuMum B o0ecrieueHHH 3KOJOTUYECKOM, IHEPTeTHYECKON U MHUIIECBON
0€30macHOCTH, Pa3BUTHH MeAUIUHBL. [lOHATHE O HAyYHBIX METOJaX TO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIWNAX  POMBIIUICHHOTO
MOJYYEHHUS] BAKHEUIINX BEUIECTB.

YenmoBek B MHUpPE BEIIECTB U MATEPHUATIOB: BAKHEUIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl JJs JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yInoOpeHus.

XuMHST U 3J0pOBbE YEJIOBEKA: ITpaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO HUCIOIB30BaHMS MIPEMapaToB OBITOBOM XUMHH
B MIOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX  CBSI3ed MpU  HM3YYEHUHW OOmed U
HEOpPraHu4ecKkorM xuMuu B 11 Kitlacce oCcylIecTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OoOIMX EeCTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TOHSTHH, SBISIOIMIUXCS
CHUCTEMHBIMU JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HAay4YHBIH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pUKAIUsI, IEePUOIUIYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SJHEPTUsA, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HUOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BelecTBa, (PM3UYECKUE BEIIMUUHBI M €IUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraausM, OJKocHucTema, Ouocdepa, Makpo- H
MHUKPODJIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MmuHepasnbl, TOpHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pECYpCHI.

TexHoNorus: XUMUYECKass MPOMBINJIEHHOCTh, METALUTYPIrusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MATEPHUAIOB, CEIBbCKOXO3SIMUCTBEHHOE TMPOU3BOACTBO, MHUIICBas
MPOMBIIUICHHOCTh,  (DapMaleBTHYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX TMPEenapaTroB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEPHUAJIOB,
3JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI' PAMMEBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOydJarolmMuMHUCA TporpaMM cpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM U IpeAMETHbIM). HaydHo-meTonnuyeckoil OCHOBOW IS
pa3paboTKu IMIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOIIeTro
00pa3oBaHUS SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B CoOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM IOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUs NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BHIJICICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUMCKOM TpakIaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEAEIICHHIO;

HaJIM4Kie MOTUBALIUU K 00YUYEHUIO;

L[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX yOEKJACHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYAlOIIUXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYUIUMHU LEJIOCTHOMN
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTH
LEIU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHs JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM W BOCIUTATENIBHON JESATENIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU
U HJealaMHd POCCHICKOTO Ipa)KAAaHCKOTO OOLIeCTBa, NPUHATHIMU B OOIIECTBE
HOpMaMM U TpaBWJaMd  MOBEJEHHS, CHOCOOCTBYIOIIMMH  IpOILEccaM
CaMOMNO3HAHUS, CaMOpPAa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJaroImxcs.

JIuyHOCTHBIE pe3yibTaTbl OCBOCHHS TMpeaMera «XHUMUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMBITA [IO3HABATEIILHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJaroumxcs 1o peajv3aluu OPUHITHIX B OOLIECTBE EHHOCTEHM, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaAIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KE€HHS K 3aKOHY U PABOTIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMPaBUIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENBHBIX 3a]1a4, BHIOJHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAThb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTHI IPYTHX MpU aHAJIW3€ Pa3IMYHbIX BUIOB YU€OHOU ACSITENTbHOCTH;

2) IAaTPUOTHYECKOTO BOCITUTAHHUSA:

LIECHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAay4HOMY HAaCIEIUIO
OTEYECTBEHHON XHMMUY;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTHYECKOIO
MIPUMEHEHUSI XMUMHH, OCO3HAHUS TOrO, YTO JOCTHMKEHUS HAYKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIUBBIX JKCIHEPUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTUKOB;

UHTEpeca M I03HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUUM M IOCIECIYIOLIEM
aHayM3e MHPOpPMAIUU O MEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUs, ’TUYECKOTO IIOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HA MOPAILHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IIOBEJIEHUE M IIOCTYIIKHM CBOUX TOBAapHUIICH C
IIO3ULIMA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE IIOCIEACTBUH ITHUX
ITOCTYTIKOB;

4) popMmupoBaHus KYJbTYPHI 310POBbS:

NOHMMAaHHSA LEHHOCTEeH 370poBOoro U 0Oe3omacHOro oOpa3a >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3]I0POBbIO;

coOIofeHHsT TpaBWJl OE30MAaCHOTO OOpalleHUsl C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTHM NpaBWil WHAMBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KM3HU JIIO/ICH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUEK (YINOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW M  JIPYTUX  BUJAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEUICHUWM [PAKTHYECKUX 3a]ad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3yUYEHHUIO npodeccuil pa3muyHoro pojaa, B TOM
YHUCJIEe HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHHUI M0 XUMHUM;

YBaXEHUS K TPYAY, JIOJAM TPYyJa U pe3ysibTaTaM TPYAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHON TPACKTOPHUU
oOpasoBanusi, Oymymiel mpodeccuu W peann3alnud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpedHOCTEH 00111ecTBa;

6) YK0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU I1eJIECO00Pa3HOr0 OTHOIIEHUS K TMPUPOAE, KaK HUCTOYHHUKY
CYILLIECTBOBAHMS J)KU3HU Ha 3eMJIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHOM CPENbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHDKCHUM XUMUU s
pELIeHUs] BOIPOCOB PAllMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JACUCTBUW, [MPUHOCIIIMX BpEI OKPYXKaroUEu
MPUPOJHON cpefie, YMEHHUS MPOTHO3UPOBATh HEOJATOMPUSITHBIE SKOJOTUYECKUE
MTOCJIEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U NMPEIOTBPALIATh UX;

HaJM4yusl Pa3BUTOr0O 3KOJOTUYECKOTO MBIIIJIEHUS], SKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B TO3HABATEJIbHOM, KOMMYHUKATUBHOW WU COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOATH HJICOJOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUS CHeMUM(PUKA XUMHHM KakK HayKd, OCO3HaHUS €€ ponu B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIILIEHUS, CO3/1aHUU IIEJOCTHOTO
MPEACTaBICHUS] 00 OKPYXAIOLEM MHUpPE KaK O €AUHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU TPOOJIEM COXpaHEHUs
MPUPOITHOTO PABHOBECHS;

yOSXKJIEHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUU [JII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HaNpaBJIEHHOCTH M BaXXHOW pOJU B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON KYJbTYpPBhI, PEIICHUH TJI00ANbHBIX MpOoOsIeM
YCTOMUYHUBOTO PA3BUTHUS YEJIOBEYECTBA — ChIPbEBOM, SJHEPTETUUYECKOM, NMUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYEHUU YCIOBUN
YCHEIIHOTO0 TpyJla W JKOJOTMYECKM KOMMOPTHOM MKU3HM KaXKIOro 4YieHa
00I11ecTBa;

€CTeCTBEHHO-HAyYHOW TIPAMOTHOCTH: TOHUMAHUSI CYIIHOCTH METOO0B
MO3HAHHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIOJIb30BaTh



[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPYXKaroIlero Mupa u
MPOUCXOSIINX B HEM M3MEHEHU, YMEHHUSI 1eJIaTh 0OOCHOBAaHHBIE 3aKIIOYCHUS HA
OCHOBE Hay4dHbIX (JAaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJIy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
penieHus NpoOJieM B peaibHbIX )KM3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM ACSITEIBHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa3oBaHNI0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyZa B pa3jIMyHbIX cepax MpodhecCHoHATbHOM
NEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yJIbTaTbl OCBOCHUSI YUEOHOro npeameTra «XUMHs» Ha
YPOBHE CpeAHEro o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHMPOBO33PEHHS  OOY4YaAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXMIPEIMETHbBIE) OOIICHAYYHbIC TOHSTHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHeUGUKYy METOAOB IIO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPrUsl, SBJICHUE,
npoliecc, CUcTeMa, HaydHbIM (akT, MPUHLNIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE);

yHUBEpCalIbHbIC Yy4eOHBIC NEUCTBHUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIue dbopmMupoBaHue (GyHKIIMOHATIBLHOU
TPaMOTHOCTH M COIIMATIbHON KOMITETEHITUN 00YyYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BATh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JIEVUCTBUS B TIO3HABATEIILHON U COLMAIBHON MPaKTHUKE.

MeranpeaMeTHblE pPE3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U  PETYJISTUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH y4eOHbIMH Nno3HaBaTeJIbHBIMH
JeMCTBUSIMU:

1) 6a30BbIe JJOrMUYecKHUe AeiiCTBHSL:

CaMOCTOSITEIbHO  (pOopMynMpoBaTh W aKTyaIM3UpoOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONPENENATh LEINU JEATEIbHOCTH, 3aJaBas IapaMEeTpPbl M KPUTECPUH UX
JTIOCTUKEHUSA, COOTHOCUTH PE3YJITATHI ICATCIBHOCTH C IMTOCTABJICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHUS —
BBIJICTISITh XapaKTepHbIE NMPU3HAKKA TMOHSATUM W yCTaHABIMBATh MX B3aHMMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS 1T OOBSICHEHHS OTACIBHBIX (PAKTOB U
SIBJICHUIM;

BEIOMpATh OCHOBAaHUS W KPUTEPUHM I KIaCCH(PUKAIMKM BEHIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAaHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3W MEXKIY H3y4aeMbIMU
SBJICHUSAMU;

CTPOUTH JIOTMYECKUE PACCYyXICHUS (MHAYKTUBHbIC, JEAYKTUBHBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH WM MPOTUBOPEUUS B PACCMaTPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B TIPOIIECCE MO3HAHUS, UCTOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOIEIBHBIE TPEACTABICHUS] — XUMHUYECKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHUMHUYecKas (QopMyia, ypaBHECHHE XHUMHYECKOU
peaKkMy — TMPU PEIICHUH Y4eOHBIX TO3HABATENBHBIX W TMPAKTHYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS VISl BBISBICHUS! XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XMMUYECKUX PEaAKIUH.

2) 6a3oBble HcCaeA0BaTEILCKHE 1eHCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIECTB U XUMHUYECKUX
peaKLHnii;

dhopMyIHpoBaTh 1EIU U 3a7a4M UCCIEAOBaHMUS, UCTIOJIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IUJIAHUPOBAHHWS M TMPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOI0/IAaTh 3a XOJ0M
npolecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBAThH
0000111eHHs ¥ BBIBOJIBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETAHHOM padoTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEOBATENIbCKOM U MPOEKTHOU
NEATEeIIbHOCTH, TPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIBHOMY
MOUCKY METOJIOB PpEIICHUsI MNPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pas3JInYHbIX
METOJ OB IIO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPopManuu (HAYy4HO-
NONyJISipHasl JIUTepaTypa XWMHYECKOIO COJCp>KaHUs, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHAIM3UPOBATh MH(POPMALIMIO PAa3IUYHbIX BUIOB U (opm
peCTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTE;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHbIE METOJIbI MPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEAEIEHHOIO TUIIA,

npuoOpeTaTh OIBIT HCIHOJB30BaHUS WH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMaNbHYIO  (OpMYy  MpeacTaBiICHUS
nHpopmaruu (cxemsl, rpaduKu, AUarpaMmbl, TAOJIUIbI, PUCYHKHU U APYTHUE);

UCIIOJb30BaTh HAay4YHBIA S3bIK B KauyecTBE CpEACTBA Mpu pabore ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, POpMYIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaIJISIHOCTH.

OBJiaeHne yHMBEPCATbHBIMA KOMMYHUKATUBHBIMHU A€HCTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKJaeMOM TEMBbI B XOJ€ JUAIOra W/Wiu
JUCKYCCUM,  BBICKAa3bIBaTh  HJeH, (HOPMYIHpPOBaTH CBOM  MPEIIOKCHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEII0KEHHOMN 3a1a4H;

BBICTYNIaTh C Mpe3eHTAlMell pe3yJbTaTOB IMO3HABATEIbHOU AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHEHUU
XUMHUYECKOT'0 3KCIEPUMEHTA, MPaKTUYECKOW pabOoThI MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJbI
10 pe3yJibTaraM MPOBEIEHHBIX HCCIEAOBAHUM NYTEM COIJIACOBAHUS IO3ULIMK B
X0J1€ 00CYXKJIeHUsI 1 OOMEHA MHEHUSIMU.

OByaieHUe YHUBeEPCAJIbHBIMH PeryJIATUBHBIMU 1eiCTBUSIMH:

CaMOCTOSITEJIbHO IJIAHUPOBaTh U OCYIIECTBIISITH CBOKO IO3HABATENIbHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJayd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOMMOCTA KOPPEKTHUPOBATH TMPEAJaraeéMblii adrOpUTM JCHCTBUN TIPH
BBINIOJIHEHUHM YYEOHBIX UM HCCIEHOBATEIbCKUX 3aJlay, BblIOMpaTh Haubosee
3¢ (pexTUBHBIA C€MOCOO MX pEelIeHUs C Y4YETOM IMOJIYYEHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKUX PEAKLINX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HA OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.



IHPEAMETHBIE PE3YJIbTATDHI
11 KIIACC

ITpenMeTHbIe pe3ynbTaThl OCBOEHHsI Kypca «OOmas M HeopraHudecKas
XUMHSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOU KAapTUHBI MHUpPA, pPOJIM XHMHUU B II03HAHUU SIBJICHUU
opuponabl, B  (OPMHPOBAHMM MBILUIEHUS M KYJbTypbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIICHUS MPAKTHUECKUX 3aj1a4
U 3KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO M MPUPOTHOU
cpene;

BIIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIArarlue MOHATUSA (XMMHUYECKUH 3JIEMEHT, aToM, M30ToN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBII OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIICHUs, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs!, METAJNINYECKasl, BOJIOPO/IHAS), KpUCTAJUIMYECKas peliéTka,
TUANBl ~ XUMHYECKUX  pPEaKLUMi, pacTBOpP, DJIEKTPOJIUTHI, HEIEKTPOJIUTHI,
IEKTPOJIMTUYECKAsT AUCCOLMALAS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON pEakUUH, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpPHs
AJIEKTPOJUTUYECKON AWcCConUanuu, nepuoandeckuid 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHMSI MacChl BEHIECTB, 3aKOH COXPAHEHUS W IMPEBPAILCHUS SHEPTUU
0Py XMMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XHMHH,
MHPOBO33DEHYECKUE 3HAHMUs, JIEKAIIMe B OCHOBE IIOHMMAaHUSA IPUYUHHOCTU M
CUCTEMHOCTH XUMHUYECKHX SIBJICHHH, ()aKTOJIOTHMYECKHe CBEICHHS O CBOWCTBAX,
cOCTaBe, MOJIYYeHUH M O€30MacHOM HCIIOJIb30BAHUU BaKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOU I€ATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBIABIATH XapAKTEPHbIC MPHU3HAKHU MOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHUH HEOPIraHUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPaBHEHUH XUMHUYECKUX  PEAKLIHM,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YyrJ€KHUCIbI ra3, aMMHak, TamiéHas
W3BECTh, HETAIIEHAs! U3BECTh, INTHEBAS COJA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONpPENENsATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB B COEAUHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJIeHTHAsl, MOHHAsl, METaJUIMYeCcKasi, BOAOPO/IHASI) B COEIMHEHMSIX, THUII
KPUCTAJIMYECKON pelIETKH KOHKPETHOTO BeIlleCTBa (aTOMHas, MOJIEKYJsipHasi,



MOHHAs!, METAJUTMYECKasi), XapaKkTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
COCIUHCHUH;

c(hOopMUPOBAHHOCTH YMEHHM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OIpEAEIEHHOMY KiacCy/TpyIie
COEAMHEHUN (TIPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH );

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI MIEPUOANIECCKOTO 3aKoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, 0ObSICHUTENbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOPMHPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3yieMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CcHCTEMBI
xuMmuueckux anemeHToB [[. U. MenneneeBa, UCHONb3ys MOHSITHS «S-, p-, d-
AIEKTPOHHBIE opOuTtanm, «IHEPreTUUECKUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAUHECHUH
o nepuoaaM u rpynnam [leprnoandeckon cucteMbl XUMUYECKUX deMeHToB /1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONUCHIBaTH)  0OIIKE
XUMHYECKME CBOWMCTBA HEOPTaHMYECKHMX  BEIIECTB  pPa3IMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE TCHETUYECKOM CBA3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMH C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMUUYECKHE PEAKIMH TIO0
pa3IMUHBIM TIpU3HAKaM (YUCIy U COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakiru, U3MEHEHHUIO CTENEHEH OKHUCICHUS AJIEMEHTOB, 0OpaTUMOCTH
pEaKIMK, y9aCcTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YpPAaBHEHHS PEAKIUN Ppa3InYHBIX
TUTIOB, TIOJHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKIMii HIOHHOTO 0OMEHa, YYUThIBasI
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT 10 KOHIIA;

c(OOPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIMU, MOATBEPKIAOIINE
KAQYeCTBEHHBIM COCTaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPacCIllO3HABAaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOPMUPOBAHHOCThL ~YMEHUW  paCKphIBaTh  CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca
ATHUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUM OOBSCHATHh 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
pEeaKIMK OT Pa3TUYHBIX (PAaKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictsus (mpuniun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JIe)KAIIUE B OCHOBE IMPOMBIIUIEHHOTO MOJIYYEHUSI CEPHOM KHUCJIOThI, aMMHUaKa, a



TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
AKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHSTHUSl «MaccoBasi JI0JIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
MIPU XUMHUYECKUX PEAKIUSIX, MACCHI BEMICCTBA MM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIIECTB, TEIUIOBOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MTpaBuja MOJIb30BAHUS XUMUYECKON
MOCY/ION M J1abOpaTOpHBIM O00OpYyIOBaHHMEM, a TakKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUM TUTAHUPOBATh U BBIMOJHATH XUMHUUYECKUN
AKCIIEPUMEHT (pa3joKeHHE MEePOKCHJIa BOJOpOAa B MPUCYTCTBUU KaTalu3aTopa,
ONpENeNICHHE CpeAbl PACTBOPOB BEIIECTB C IOMOUIBIO YHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIInH,
peaklMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad II0
temam «Metawibl» u «HemeTamwibl») B COOTBETCTBUM C NPaBHIAMH TEXHHUKU
0€30macHOCTH MPU OOpAIICeHUH C BEIECTBAMH U JaOOpPaTOPHBIM 00OPYIOBAHHEM,
MPEACTABISATh PE3YIbTaThl XUMHYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil u (HopMyJIHpoOBaTh BBIBOALI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMaIMIo, TMOIYy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOU
KOMMYHUKaIu, THTepHET U Apyrux);

cOpMUPOBAHHOCTH ~ YMEHUW  COONIOJaTh  MpaBWjla  DKOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJICHUSI B OBITY W TPYJAOBOM JEATENHOCTH B IEJISIX
COXpPAHEHHUSI CBOETO 3JI0POBbS M OKpY)KArOUIEH MPUPOIAHON Cpe/bl, OCO3HABATH
OMACHOCTb BO3/JICHCTBUS HAa AKUBbIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB, MIOHUMAs
cvbic mokazarens [IJIK, mosicHAT, Ha mnpumMepax CrnocoObl YMEHBIICHUS U
MPEOTBPAIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs. O0Y4YarolUMXCsi ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CIENBIX W CIHA0OBWISIIMX OOY4YalOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuil JI. Bpaiins ajist 3anucu XUMUYECKUX

dbopmyi.
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