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MNOACHUTEJIbBHASA 3AITHCKA

[lporpaMma TO XHMHH Ha YpOBHe cpeaHero oOmero o0pasoBaHus
pa3paborana Ha ocHose MejepansHoro 3akona ot 29.12.2012 Ne 273-03 «O06
obpasoBanuu B Poccuiickoli ®enepaunmn», TpeOOBAHKA K pe3ynbTaraM OCBOCHHS
(enepanbHoil  00pazoBaTeNbHON NporpaMMbl cpefHero obuiero obpa3zoBaHus
(@OIT  COO), npeacraBieHHbix B @enepanbHoM  rocyapcTBEHHOM
obpazosateneHoMm crangapre COOQO, ¢ yuérom KoHuenumu npenojaBaHHs
yuebHoro npeamera «Xumus» B oOpazoBatellbHbIX opranusanusx Poccuiickoi
Mdenepallii, peanu3yIOIIMX OCHOBHbIE o0Opa3oBaTelibHBIE [POrpaMMmbl, U
OCHOBHBIX monowkennii «Crparernd passuTHs BocnuTaHus B Poccuiickoi
denepauun Ha nepuon no 2025 roga» (Pacnopsxenne [lpasurenscrsa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/10B K pa3paboTke MporpaMMmbl M0 XUMHH, K ONPEIeieHHID
oBuieii cTparerun obyHeHus, BOCIIMTAHUS M Pa3BUTHA 00YYalOIMXCS CPEACTBAMH
yyeOHOro npeamera «Xumusi» s 10-11 knaccoB Ha Da30BOM YpOBHE COCTABHIIH
koHuentyanbHpie nojomedns GIOC COO o B3aMMOODYCIOBIEHHOCTH LEIEH,
COJIepIKaHMs, pe3vibTaToB 00y4yeHHss H TpebOBaHMH K YPOBHIO [MOJTOTOBKH
BBIIYCKHHKOB.

XHUMHYeCKoe o0Opazoganue, nony4yaeMoe BBIMYCKHHKaMH
o0mieobpasoBaTeNbHOH  OpraHu3alliK, SABNSETCH HEOTBEMJIEMOH 4acTbl HX
obpazosanHocTH. OHO  CHYKHT  3aBeplUalOldM  ITAnoM peanusauMd  Ha
COOTBETCTBYIOLEM eMy 0a30BOM YpPOBHE K/IOYEBBIX LEHHOCTEH, NpPHCYILMX
LEJIOCTHON CcHCTeME XHMM4Yeckoro o0pa3zoBaHHs. DTH [EHHOCTH KacaloTcs
MO3HAHHMS 3AKOHOB MPHPO/IbL, GOPMHPOBAHHA MUPOBO33peHHs K ODLIEH KyIbTypbl
yejJoBeKa, a TaKiKe JKOJOIHYecKH ODOCHOBAHHOIO OTHOLIEHHA K CBOEMY
30pOBBI0 WM MpUpoAHON cpeae. Peanusyerca Xumuueckoe oOpasoBaHue
oByyaloluXesl Ha YpoBHE cpefHero obulero odpa3oBaHus cpeicTBamMu y4eOHOro
npeaMeTa «XUMHS», COJAEpKAHME M [IOCTPOCHHE KOTOPOro OmnpejeneHbl B
NporpaMMe Mo XMUMHH ¢ Y4€ToM crnelu(uKd HayKu XHMWH, e€ 3HauYeHUs B
MO3HAHHM TIPHPOALI M B MaTepHalbHOH JKHM3HM oDliecTsa, a Takke ¢ Y4E€TOM
oOIMX Ueneid W NPHHUMIOB, XapakTepH3YIOLIMX COBPEMEHHOE COCTOSHME
cHCTeMBl cpejiHero obmiero obpazosanus B Poccuiickoi Menepaiinu.

XUMHA KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HayK WUrpaer ocolyr poib B
COBpPEMEHHON LIMBUIM3ALMH, B CO3/JIaHMH HOBOH 0asbl MaTepUalbHON KyJIbTYDSI.
OHa BHOCHT CBO# BKNa/ B (popMHUpoBaHKe pallMOHATBHOIO HAYHHOIO MBIIIIEHHS,
B CO3/aHMe 11eJIOCTHOTO mpeacTaBieHus 00 OKpyKalwlleM MHpe Kak O €JIHHCTBE
NPHPOJEl W HeloBeKka, KoTopoe (opMmupyeTcs B XHMHMH Ha OCHOBE MOHMUMaHMA
BEI[ECTBEHHOIO COCTABA OKPYKAIOLIET0 MHPa, OCO3HAHHA B3aMMOCBA3M MEKIY
CTPOEHHEM BELECTB, UX CBOHCTBAMMU U BO3MOKHBIMHM 00/1aCTAMH IPUMEHCHHSL.



TecHo B3zauMoJeHcTBYS ¢ APYTHMH €CTeCTBEHHBIMM HayKaMH, XHMHA cTajla
HEOThEMJIEMOH YacTbi0 MHPOBOI KY/ILTYPhl, HEOOXOAHMBEIM YCIOBHEM YCIELIHOIO
TpyJa W JKH3HH Kaxkaoro 4dineHa oOumectBa. CoBpemeHHas XUMHS Kak Hayka
Cco3MaaTeNbHasd, Kak HayKa BBICOKHMX TeXHOJOIHH HanpapleHa Ha pelieHHe
rno0aneHeIX TMpodiieM  yCTOMYMBOIO pa3sBUTHS  4YellOBEYeCTBA — CbIPbEBOH,
IHEPreTHYECKOH, NUILEBOH, IKOI0rHYecKoi 0e30MacHOCTH W OXpaHbl 3[10POBbA.

B coorBercTBHM ¢ OOWIMMH LIEASAMH W TNPUHIMIAMH CcpeaHero oduero
obpazoBanus comepkanue npeameta « Xumus» (10-11 knaccel, 0a30BbIH YPOBEHbL
M3yYeHHsd) OPHEHTHPOBAHO MPEUMYLIECTBEHHO HAa OOLIEKYILTYPHYIO MOATOTOBKY
o0OyJarwmmxcs, HeOOXOAHMYK MM JUis  BeIpaDOTKM  MHPOBO33PEHYECKHX
OPHEHTHPOB, YCIEIIHOrO BKIKOYEHHS B JKM3Hb COLMYyMa, MPOAOJIKEeHHS
o0pazoBaHus B pasiu4HbIX 00/1ACTAX, HE CBA3AHHBIX HEMOCPE/CTBEHHO C XMMUEH.

CocTaBagiouiMMi  mpeamera  «XHMHA»  ABNAIOTCA  0a3oBble  Kypehl —
«Opranudeckas xumus» W «0O0lWas H HeopraHuyecKas XUMHA», OCHOBHBIM
KOMIIOHEHTOM COJIEPHAaHNA KOTOPBIX ABMAIOTCH OCHOBBI Da30BOH HAYKH: CHCTeMa
3HAHHI 110 HeOpraHudeckoi XUMHK (¢ BKIOUYEHHEM 3HAHMIA W3 O0LIEH XUMHH) U
opranuveckoil xuMuu. PopMHUpOBaHHE NaHHOH CHUCTEMbl 3HAHHH NpPH H3YYEHHH
npeaMera obecrnevuBaeT BO3MOKHOCTH PACCMOTPEHHA BCEro MHOroodpasus
BEIIECTB HA OCHOBE OOLUMX MNOHATHH, 3aKOHOB M TEOPHH XHMHH.

Crpykrypa conepxkanus KypcoB — «OpraHnueckas xumusa» W «OOwas u
HeopraHuveckass Xumus» copMupoBaHa B MporpaMme [0 XHMHMH Ha OCHOBE
CHCTEMHOro TOAXoAa K H3ydeHuio yueOHoro wmarepuana M oDycloBlieHa
HCTOpHYECKH  ODOCHOBAHHBIM  Pa3BMTHEM  3HAHMH  HA  ONPEACsIEHHbIX
TEOPEeTHYECKUX YpOBHsX. Tak, B Kypce OpraHu4eckoH XAMHH BELIECTBA
paccMaTpuBalOTCs Ha YPOBHE KJIACCHYECKOH TeOpHH CTPOEHHMs OpraHH4YecKHX
coe/lHHEHHH, a Takke Ha YpPOBHE CTEPEOXHMHYECKMX MW 3IIeKTPOHHBIX
npeacTaBieHdii o crTpoeHnn BemecTB. CpejieHus 00 wu3y4aeMmbiX B Kypce
BELIECTBAX JIAIOTCH B PA3BHTHH — OT YIJIEBOJIOPOJOB [0 CIOKHBIX OHOJNIOrHYECKH
AKTHBHBIX cOelMHeHHH. B Kypce opraHH4HeckoH XHMHM TMONIYy4alOT pPa3BUTHE
chopMHpoBaHHbIe HA YPOBHE OCHOBHOro 00liero obpazoBaHus nepBoHavYalbHbIe
[pe/ICTaBleHHst 0 XUMHYECKON CBSI3H, KIACCH(MKALIMOHHBIX NPH3HAKAX BEILECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT WX CTPOEHUS, O XHMHHYECKOH pPeaKiltH.

[Toqg HOBBIM YriiOM 3peHHss B mpenmere «Xumus» 0a3oBOro ypoBHA
paccMarpuBaeTcs M3ydeHHBIH HAa YpOBHE OCHOBHOrO o0uero obpasoBanus
TeoperHyeckuit MaTtepuanl M (PaKTOJIOrHYeCKHe CBeJeHHs O BEIIeCTBAaX W
XUMHYECKOH peakunu. Tak, B yacTHocTH, B Kypce «OOwias W HeopraHuieckas
XHMHS»  00YYaIOIIUMCS MPeAoCTaBIseTCsl BO3MOXKHOCTL OCO3HATh 3HAYeHHE
NEPHOIMYECKOro 3aKOHA ¢ 0DLIETeOPeTHHECKUX M METOJ0JOrHYECKHX MO3HLIHH,



rioy0xe TMOHATh MCTOPHYECKOe W3MeHeHHe (YHKIMHA D5TOoro 3akoHa — OT
obobmaromei 10 0ObACHAIOLEN W IPOrHO3UPYIOLLICH.

Enunas cucTeMa 3HAHMH O BaHeHIUMX BelllecTBaX, HX COCTAaBe, CTPOECHHH,
CBOMCTBAX M MPHUMEHEHHH, a TakkKe O XUMHYCCKHX peakuMsaX, HX CYLIHOCTH M
3aKOHOMEPHOCTAX TNpoTeKkaHus jonojHsercs B Kypcax 10 wm 11 knaccos
eMEeHTaMHM  COJIEPKAHUS, HMMEHOIUMH KYJbTYPOIOTHYECKHH M [pHK/IaJIHOH
Xapakrep. JTH 3HaHHA CHocoOCTBYIOT MNOHHMAHHIO B3aWMOCBA3M XHUMHH C
JPYTHMH HAYKaMmH, PackpelsatorT e€ pollk B [103HABATE/IBHOH M NPAKTHYECKOH
JIeSTeNBHOCTH 4e/0BeKa, CrnocoOCTBYIOT BOCIHMTAHHIO YBaKeHHS K Mpoueccy
TBOpYECTBA B 00/ACTH TEOPHM W MPAKTHYECKHUX MPUIOKEHHH XHMHH, IIOMOralT
BBITYCKHHKY OPHEHTHPOBATBCH B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiaeMax, CBA3AHHBIX C XMUMHEH, KPHTHHECKH OCMBICIMBATE HH(OPMALHIO H
NMPHUMEHATh €€ NS TONOMHEHHS -3HAHMH, pPELIEHHS MHTEIEKTYalbHbIX H
IKCIICPHMEHTANBHBIX HCCIEI0BATENBCKHX 3a1a4. B uenom conepxkanune yuebnoro
npeaMeTa  «XMMHA»  JdHHOrO  YPOBHS  M3YYEHHMA  OpPHEHTHPOBAaHO  Ha
thopmuporaHHe y oDy4arOUUXCHd MHPOBO33PEHYECKOH OCHOBBI Al MOHHUMAHHA
bunrocopckux HjaeH, TAKMX KaK: MaTepHalbHOE €JIMHCTBO HEOPraHM4YECKoro U
OpraHH4eckoro Mupa, o0O0YCJIOB/IEHHOCTh CBOHCTB BEIICCTB MX COCTaBOM W
CTPOEHMEM, [03HABAEMOCTb [PHPOJHBIX ABJICHHH MYTEM 3SKCIEPUMEHTa W
pelleHHusi TMPOTHBOPEYMH  MEHAY HOBBIMM  (DaKTaMM H  TEOPETHYECKHUMH
NPe/IOChUIKAMH, OCO3HAHHE POJIK XUMHU B PelLeHUH KOJIOrHUecKuX npobiem, a
Takike npobnem cOepexeHus YHEPreTHYECKUX PecypcoB, Chipbs, CO3/1aHHs HOBBIX
TEXHOJOTHH H MarepHasios.

B nnane pemenus 3ajad  BOCIHTaHMA, PAasBHTHA H  COLHATH3ALHH
oOyyYalolMXcs TIPHHATBIE MPOrpaMMOi 1Mo XHMHH MOIXO0/bl K OlpeeneHHIo
colepiKaHMs M TOCTPOEHHsl TpeiMeTa [pelycMarpuBaroT  (OpMHUpPOBAHHE
YHUBEpCAIbHBIX  y4eOHBIX JAeHcTBuH, uHMmewwwx 0Oa3zoBoe 3HaueHWe JUIA
pasIMYHBIX BHIOB [AEATEJLHOCTH: pelleHus npobdjeM, [OMCKa, aHanusa M
obpaboTku HHpOpMALIHK, HEOOXOAUMBIX U1 IPHOOPETEHHS OMbITA TIPAKTHYECKOH
M HCCeN0BaTelbCKOH NeATENbHOCTH, 3aHUMAalolIed Ba)HOE MeCTO B MO3HAaHHH
XHMHH.

B npaxtike npenonasaHus XMMMW Kak Ha YPOBHE OCHOBHOTO o0uiero
oOpazoBaHmsi, TAK M HA YPOBHE cpejiHero obulero obpazoBaHus, NPy ONpejieieHHH
COfiepKaTeNbHOM XapaKTepUCTHKH LeJied M3Y4YeHHs MpeaMera HanpaslieHHeM
MepBOCTeNeHHOH 3HAYUMOCTH TPaAMLMOHHO NpH3HaéTes (GopMHUpOBaHUE OCHOB
XHMHMYECKOH HAayKM Kak o0JlacTH COBPEMEHHOro eCcTecTBO3ZHAHMSA, MPAaKTHYECKOH
NeATeNLHOCTH YelloBeKa M KAK OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. C
METOAMYECKOH TOYKH 3PEHHsl TAKOH MOAXOJ] K OMNpe/e/eHHIO Leled H3y4eHHs
npeaMeTa siBjseTcs BIIOIHE ONpaBIaHHbIM.



CornacHo naHHOH TOYKe 3peHHs TJIABHBIMH LEISMH H3YYeHUs NpeaMera
«XuMus» Ha GazoBoM yposse (10 =11 ki1.) ssisroTes:

» (opMHpOBaHME CHCTEMbI XHMHYECKMX 3HAHMIl Kak  BaxHeliuei
COCTABJISIOIICH €CTeCTBEHHO-HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOIi
NeaT KIOYEeBblE MOHATHA, (YH/IaMEHTAIbHBIE 3aKOHBI M TEOPHH XHMHH,
OCBOCHHE 53bIKA HAYKH, YCBOEHHME M IOHMMAaHHE CYLIHOCTH [OCTYIHBIX
0000MIeHHIT MHPOBO33PEHYECKOr0 XapakTepa, 03HAKOMJICHHE ¢ HCTOpHeil
MX PA3BUTHA H CTAHOBIICHMS;

» (opMHpOBaHME M Pa3BUTHE MpPeJCTaBICHHI 0 HAYUHBIX METOAAX MO3HAHMS
BEIECTB M XWUMHYECKHX peakuui, HeoOXoauMmbIX st npHobpeTeHus
YMEHHH OpPHEHTHPOBATBCA B MHpPE BEIIECTB M XHMHYECKHX SBJICHMII,
HUMEIOIIMX MECTO B [IPUPOJIE, B MPAKTHYECKOH M MOBCEIHEBHOMN JKHIHU;

*  PasBMTHE YMEHHH M C1IOCODOB 1eATEILHOCTH, CBA3AHHBIX ¢ HAOMOIeHHEM H
ODbACHEHHEM  XMMHYECKOrO 9KCIEPHMEHTa, COOMIONeHHeM MpaBuIl
OesonacHoro obpaleHns ¢ BEIEeCTBaMH,

Hapsiny ¢ aTum, conepxkarenbHas XapakTepHCTHKA Liesiel U 3a1a4 M3ydeHus
pe/IMeTa B MpOrpaMMe 10 XMMHH YTOUHEHA H CKOPPEKTHPOBAHA B COOTBETCTRBHH
C HOBBIMH NPHOPHTETAMH B CHCTeMe cpejiHero obuiero obpasosanus. Ceroaus B
NPernofaBaHid  XUMHHM B Ooabweil  cTeneHd  oraaéres  mpearouTeHue
MPaKTHYECKOH KOMITOHEHTe cojepikaHus o0y4eHus, OPHEHTHPOBAHHOH Ha
MOArOTOBKY BBINYCKHHKA 001e00pa3oBaTe/bHON OpraHu3alliy, BIajeolero He
HabopoMm 3HaHMH, a (YHKUHOHAIBHOH PaMOTHOCTBIO, TO €CTh crnocobamMu u
YMEHHAMH aKTUBHOIO MOJYYEHHs 3HAHMH M NPUMEHEHHS HX B PeanbHON KH3HM
Al peLlICHHA NMPaKTHYECKHX 3a1ay. :

B cBA3M ¢ 3THM nNpH M3ydeHMH npeaMeTa «XHMHsS» JAOMHHMpPYIOLIEe
3HAUEHHE NMPUOOpeTatoT TaKHe LeJH 1 3aa9d, KaK:

aganTanus o0y4aloMXCs K yCIOBHAM [IMHAMHYHO Pa3BUBAIOIIETOCS MHPa,
(GopMHpOBaHHE  HHTENAEKTYAllbHO  Pa3sBHTONH  JIMMHOCTH,  TOTOBOH K
caMo00pa3oBaHHIO, COTPYHHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
PELIEHHH B KOHKPETHBIX JKH3HEHHbBIX CHTYAlLIMAX, CBA3AHHBLIX ¢ BELIECTBAMH W HX
PUMEHEHUEM;

(opmupoBanue y  00yYaIOUIMXCH  KJIKOYEBBIX  HABBIKOB  (K/IIOYEBbHIX
KOMIETEHLIHI), MMEIOIIMX YHUBEPCAJILHOE 3HAYEHWE JUIS Pa3HYHbIX BHIOB
AeATeJIbHOCTH: peuleHust npobiem, noucka, aHanusa v 0dpaboTku uHbopmalmu,
HeODXOAMMBIX IS HpHOOpeTeHHs ONbITA AEATENLHOCTH, KOTOpas 3aHMMaer
Ba)XHOE MECTO B IMI0O3HAHWH XMMHM, a TaKke IS OLEHKH ¢ [O3UUMil
SKOJIOrH4YeCcKOl Oe30MacHOCTH XapakTepa BJMAHHMA BELIECTB M XMMHUYECKHX
POLECCOB HA OPraHM3M YeJIOBEKa U IPUPOAHYIO Cpe/ly;



Pa3BHTHE T03HABATE/IbHBIX MHTEPECOB, HUHTE/IEKTYAIbHBIX M TBOPHYECKHX
criocobHoCTel 00yyarommxes: cocoGHOCTH CAMOCTOSTENBHO npuobpeTaTh HOBbIE
3HaHHUA [0 XHMHH B COOTBETCTBHH C KM3HEHHBIMH NMOTPeGHOCTAMM, HCMONB30BATE
COBpEMeHHble HH(OPMALIMOHHbBIE TEXHOIOTMH /I MIOMCKA W aHa u3a yueOHoit u
Hay 4 HO-NOMYIAPHONH HHPOPMALUK XHMHYECKOT0 COlepKaHHs;

(opmupoBanme 1 passuTHe y 06yyalOMMXCS ACCOMATHBHOIO ¥ JIOTHYECKOTO
MBILLICHHSA, HAO/IIOAATENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOpbIe 0cODEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, TPH [UIAHHPOBAHHH M MPOBE/IEHHH XHMHYECKOrQ
IKCTIEPUMEHTA,

BOCIHTAaHWE Yy oOyuarowuxcs yOemJEHHOCTH B IyMaHHCTHYECKOI
HAMpaBICHHOCTH XHMHH, €€ BaXKHOH poNM B pelieHuH II00aTbHbIX npodJiem
PaLHOHA/ILHOTO NPHUPOAOIIOIB30BAHMS, TIONONHEHHS JHEPIeTHYECKUX PeCypPCoB
COXpaHCHUs [PHPOJHOIO pPAaBHOBECHS, OCO3HAHHA HEOOXOAMMOCTH GepexHoro
OTHOIUCHMA K TIPDHPOAE M CBOEMY 310POBBIO, a TAaKXKe MPHOOPETEeHHs OMbITa
HCIIONL30BAHMA TIOyYEHHBIX 3HAHMH 1S NPUHATHS [PAMOTHBIX pellieHHH B
CHTYALHAX, CBA3AHHBIX ¢ XHMHYECKHMHU ABICHUAMM,

B yuebHomM nuane cpemmero obmero obpasoBakus npeaMer «XUMHUs»
0a30BOro ypoBHA BXOJMT B COCTAB Mpe/IMeTHON 061acTi «EcTecTBeHHO- HAaY4YHble
MpeaMETRI».

OBLuee 4ncno YacoB, OTBEAEHHBIX TS H3YYCHUS XUMMH, Ha GA30BOM YPOBHE
cpeaHero oburero obpasoBaHus, coctasnsier 68 vacos: B 10 knacce — 66 yaca [
4ac B Heflemo), B 11 kiacce — 62 vaca (2 yac B Henento).



COJAEP/KAHUE OBYYEHUS
10 KJIACC
OPTAHHYECKASI XUMUSA

Teopernyeckne ocHOBBI Opranuyeckoil XuMHM

[Ipeamer opraHuvecKol XMMHM: eé BOIHHKHOBEHME, pa3BHTHE M 3HAYEHHE B
MOJYy4€HHH HOBBIX BEIIECTB M MarepuanoB. Teopust cTpoeHus opraHudecKux
coefnHeHHH A. M. Bytneposa, eé ocHOBHbBIE OTOKEHMS. CrpykTypHBie Gopmysl
OpraHu4ecKux BewlecTB. [‘oMonorus, wusomepus. Xumuueckas cBi3b B
OPTaHHYECKHX COCAHHEHHUAX — OJIMHAPHBIE W KPATHBIE CBA3M.

[IpeacraBienue o xnaccH(UKaUMK OPraHMYECKHX BElIECTE. Homenxknarypa
OpraHMYeCKHX COCAMHECHMH (CHUcTeMaTH4ecKas) W TPUBHANbLHBIE HA3BAHHS
BaKHEHILIMX NPe/ICTABUTEINIEH KIACCOB OPraHUYECKHX BEIECTB.

OJKCHepUMEHTAIbHBIE METOIbl W3YYeHHs BELIeCTB W MX npeBpalieHHi:
O3HAKOMIIEHHE ¢ oDpaslaMu OpraHH4ecKHX BeEIECTB M MaTepHalaMM Ha HX
OCHOBE, MOJETHPOBAHWE MONEKYJ]l OpraHH4YeCcKHX BellecTB, HabloneHue Wu
ONHCAHHE NEeMOHCTPALMOHHBIX OMBITOB M0 NPeBpallleHHIO OPraHNYeCcKNX BelecTs
NpH HarpeBaHuH (I1aBaeHue, 00yrIMBaHHe U ropeHue).

Yraesoaopoasi

AJIKaHBI: COCTAB M CTPOEHHE, FOMOJIOrMYeckHil psaa. Mertan u otan —
NPOCTEHIINE MPEACTABUTENIH AIKAHOB: thuznvecKHe M XUMMUYECKHe CBOliCcTBa
(PeakiMM 3aMellleHHs W TOpPeHMs), HAXOkIeHHe B MPUPOJAE, MOAY4YEeHHE M
NpUMeHeHHe.

AJIKEHBI: COCTAaB M CTPOEHHE, FOMOJOTHYECKUI Psil. DTHICH U MPOIIHIIEH —
NpOCTeHIlIMe TNpPEeJCTABUTENH ANKEHOB: (M3MYEeCKMe M XMMHMYecKde CBOCTBA
(peakuMn  ruApHPOBaHMS, TraJOreHHPOBAHMA, THApAaTaliH, OKHCIEHHS |
MOJHMEPH3ALIHH ), OTY4YeHHE U TIPHMEHEHHE.

Ankajmensl: Oyramguen-1,3 u merunGyramuen-1,3: crpoenue, BawHeiimme
XHMHYCCKHME CBOHCTBA (peakums nonumepusauuu). [lonyuyenne CHHTETHYECKOTO
Kay4yKa H pe3HHBI.

ANKHHBI: COCTAB H 0CODEHHOCTH CTPOEHUS, MOMOIIOTHYECKUH pal. ALleTHIeH
— TPOCTEHIIMH NpeJCTaBUTENb ATKHHOB! COCTAB, CTPOEHHe, (GHIMUECKHE |
XHMHYECKHE CBOMCTBA (PeakuuH IMAPMPOBAHMS, FAIOrEeHHPOBAHMS, IHAPATALIMH,
FOPEHHs ), MOJTyYeHHe i IPHMEHEHHe,

Apenbl. beHson: coctas, crpoeHue, du3MUecKHe H XMMHYECKHe CBOMCTBA
(PeaKiLMK rajoreHUPOBaHUs W HUTPOBAHMA), MONyYeHHe U IPHMEHeHHe. Tonyon.
cocmas,  cmpoenue,  usuveckue u  xumuueckue —ceolicmea  (peakyuu
CANOCEHUPOBAHUA U HUMPOBAHUA), noayuenue u npumenenye. TOKCHYHOCTD



apeHoB. l'eHeTHYeCcKas CBA3bL MEXKIY YIJIEBOAOPOAAMH, NPHHAIEKAIIMMH K
pa3IMYHBIM KlaccaM.

[Tpupostbie HCTOYHWKH yraesofopoaos. [lpupoamsbiii ras u nonythbie
HedTaHble ra3sl. Hedro n eé nmponcxoxnenue. Criocobol nepepaboTku HedTH:
[EPETOHKA, KPeKMHI (TepMHHYecKHH, KartaauTwdeckui), nuponus. [Ipoaykrh
nepepaboTKK HEPTH, UX TIPUMEHEHHE B TIPOMBILLIEHHOCTH H B ObITY. KaMeHHbI
YTOIlb W NPOIYKTHI €ro nepepaboTku,

OKCepUMEHTA/IbHBIE METO/Ibl M3YYEeHUs BEIIECTB M MX [peBpalleHHil:
O3HAaKOMJEHHe ¢ o0pasuamMu NJacTMacc, KayuyKoOB M pE3HHbI, KOJIEKLMH
«Hepte» 1 «Yroae», MOJenMpOBaHHE  MOMEKYJN  YIJIeBONOPOJOB M
rajoreHoNnpou3BOIHBIX, MPOBEEHHE NIPAKTHYECKOH padoThl: MoayUYeHHe DTHIIeHA
H H3y4YE€HHE ero CBOHCTSE.

Pacuéruele 3amaumn.

BbIMHCIeHHs MO  ypaBHEHHIO XHMHYECKOH peakuuu (Macchl, 00BEMa,
KOJMHYECTBA MCXOAHOIO BELIeCTBA HIIW MPOAYKTA pPeakilHH M0 H3BECTHHIM Macce,
00bEMY, KONMYECTBY OJIHOIO W3 UCXOHBIX BEIIECTB MIIH IPOAYKTOB PeakiiiH).

Kucnopoacoaepixamme opranuueckne coeHHeHHs!

llpenenbHbie  0fHOATOMHBIE CHMPTBI, METAHON M 9TaHON: CTPOEHHE,
(hu3MuecKHe W XHUMHYECKHe CBOHCTBA (peakuuHd ¢ AaKTUBHBIMH METallJIaMH,
rajloreHOBONOPONaMH, ropeHHe), MpHMeHeHue. BoaopoaHbie CBA3M  Mexay
MOJIEKYIaMH cUPTOB. JlelicTBHE MeTaHoIa H 3TAHOJa HA OPTraHU3M YejloBeKa.

MHOTOaTOMHbBIE ~ CIMPTBL.  DTHIEHIIHKONb M [JIMLEPHH:  CTpoeHHe,
(pusMyeckHe W XMMHMYECKHE CBOHCTBA (B3aMMOAeHCTBME CO  IIETOYHBIMH
MeTallaMH, Ka4decTBeHHas peakiMs Ha MHOroatomHele crnuptsi). [leiicTBue Ha
OpPraHu3M YenoBeka. [IpuMeHeHHe rnuueprHa W STHICHITIHKOS.

Denon: crpoeHMe MOIeKYJbl, (U3MUECKHE M XHMHYECKHE CBOICTBA.
TokcuynocTs denona. [Npumenenne perona.

Anbileruapl M kemowel. Dopmanbierui, aueTadbAErHA:  CTPOCHHE,
(u3HYeCKHe M XMMHUYECKHe CBOHCTBA (PeaKlMH OKHCIEHHS M BOCCTAHOBIEHMS,
Ka4eCTBEHHbIE PeaKLIHH ), NOTy4eHHe H IPHMEHEHHE.

OnHOOCHOBHBIE  MpefelibHble  KapOOHOBbIE KMCIOTEL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTPOEHHE, (U3HYECKHEe M XMMHYECKHe CBOMcTBa (CBOMCTBA,
obuwe s Kilacca KMCITOT, peakis STepuduKkaiium), moaydeHne u npuMeHeHue.
CreaprioBas ¥ O/IEMHOBAs KHCIOTHI KaK NPEeJICTABUTENH BBICIIMX KapOGOHOBBIX
KHCIIOT. Mbl1a Kak COM BBICIIHX KapGOHOBBIX KHCIOT, HX MOOLLee aeiicTBHE.

Crnoxuple >Qupsl Kak Npou3BoAHble KapOOHOBBIX KHcHOT. ['Maposus
CIOKHBIX 3(upoB. JKupsl. [uaponus sxupos. [pumeHenue xupos. buonoruyeckas
POJIL AKHPOB.




Yrnesoael: cocras, Kinaccuukalus — YrieBoAOB  (MOHO-, M- M
nonucaxapusl). I'moko3a — npocreiiiunii MoHocaxapHa: 0cOOEHHOCTH CTPOEHMHS
MOJNIEKY/JIbl, (H3HYecKHe W XHMHYEeCKHe CBoiicTBa  (B3aMMOeHCTBHE ¢
rugpokeuiom menu(Il), okucnenwe amMMHauHbIM pacTBopoMm okcuza cepebpa(l),
BOCCTAHOB/IEHHE, OpOKeHHe TJIIOKO3bl), HAXOKASHHE B [PHpOJe, NMPHMEHEHMUE,
Ouonoruyeckas ponb. @orocuHTe3. PPyKTO3a KAK H30OMEP TIHOKO3bI.

Kpaxman u uenntonosa kak npupojHsie nonumepsl, CTpoeHue kpaxmana M
UeJUTF0NIo3bl.  (PU3MYECKHEe W XMMHYECKME CBOWCTBA Kpaxmana (Muaposiui,
KayecTBEeHHas Peakiya ¢ HOI0M).

DKCNEPUMEHTAIbHbIE METO/bl M3Y4YeHHs BEIIECTB W MX [IPeBPALIEHHii:
nposeieHHe, HaONOJieHHe M OMNMCaHHe eMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, Ka4e€CTBEHHBIE pPeaklMH OJIHOATOMHBLIX CMHPTOB (OKHMCIEHHE 3ITAHOJIA
okcuaoMm wmeau(Il)), MHOroaroMHEIX' CIHPTOB (B3aMMOJEHCTBHE IJIMLEPHHA C
ruapokcuaom Meau(ll)), ansaerunos (okucneHHe aMMHUA4YHBIM PacTBOPOM OKCHIA
cepeOpa(l) m rugpokcnaom Meau(ll), B3auMoneiicTBHe kpaxmana ¢ HOAOM),
poBe/IeHHE NPaKTHYeCKOH padoThl: CBOHCTRA PacTBOPa YKCYCHOH KHCIIOTHI.

Pacuérnbie 3anaun.

Berapcnenuss no ypasHeHMIO XHMMHHYECKOH peakuuu (maccel, o0BéMa,
KOJTHYECTBa MCXOAHOIO BELIECTBA MM MPOAYKTA peakUuHH MO M3BECTHBIM Macce,
00BEMY, KOJTHYECTBY OJHOIO W3 UCXOIHBIX BELLECTB HIIH NPOAYKTOB peaklyu).

A30oTcoepKalllie OPraHUyHecKrue CoeIMHeHHS.

AMHHOKHCIIOTB! Kak am(oTepHble OpraHuYeckue coeirHenus. MOusndeckue
M XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha npumepe rauiuHa). buonoruuyeckoe
3HaueHue amuHokucnot. [lentuast. .

benkn Kak npHpojiHble BLICOKOMONEKYIspHble coenuHeHus. [lepBuyHas,
BTOPHYHAA M TpPeTHYHas CTpyKTypa OenkoB. XuMHYeCKHe CBoicTBa OellKoB:
FHJIPOJIK3, eHATypalus, KaueCTBeHHbIE peakiii Ha Oesku.

DKCIepUMEHTallbHbIE METO/bl HM3YY€HHs BEIECTB M MX [peBpallleHHii:
HaO/MmoIeHHe W ONMCAHWE JIEMOHCTPALIMOHHBIX OMBITOB: JIeHATYpalusi OeIKOB NpH
HarpeBaHWH, LBETHBIE peakLUH DellKoB.

Boicokomonexyasipibie coeIHHEeHHs

OcHoBHBIE OHATHS XMMHMH BBICOKOMOIEKYISPHBIX COEJMHEHHI: MOHOMep,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEeleHb MNOIUMMEPH3ALHH, CPeHaA MOJIeKYIspHas
macca. OCHOBHBIE METO/Ibl CHHTE33a BBICOKOMOJIEKYIAPHBIX COEJHHEHHH —
MOAHMEPH3ALKA H MONMHKOHASHCALHA.

OKcnepUMeHTallbHbIe METO/bl M3Y4eHHs BElIeCTB W MX [peBpalleHuii:
03HAKOMIIEHHE ¢ o0pa3laMH NPUPOJHBIX M HCKYCCTBEHHbBIX BOJIOKOH, TijlacTMace,
KayuyKOB.

Me:krpeaMeTHbIE CBA3H.



Peanuzaius MexnpeaIMeTHBIX CBsi3ei NPH H3Y4YeHHH OPraHMYecKOH XHMHH B
10 knacce ocyulecTBIfeTCS 4depe3 MCIONb30BaHME Kak OOIIMX eCcTeCTBEHHO-
Hay4HBIX TOHATHH, TaK W MOHATHH, SABASIOIIMXCA CHCTEMHBIMH JUIS OTAEIBHBIX
MpeAMETOB eCTeCTBEHHO-HAYYHOTO LIHK/IA.

O61ime ectecTBeHHO-HAYYHBIE NIOHATHA: ABJIEHHWE, HAYYHEIH (DAKT, THNOTE3A,
38KOH, TEOpHsl, aHallW3, CHHTe3, KiacCHHKALHA, NEePHOAHYHOCT, HadIIOgeHHE,
W3MepeHHe, IKCIePHMEHT, MO/IE/IHPOBAHHE.

®u3uka: MaTepHs, OHeprus, Macca, dTOM, OJIEKTPOH, MOJIEKY/a,
IHEPreTHYECKHI YpOBEeHb, BeIIeCTBO, Teno, 00BEM, AarperaTHoe COCTOSHHE
BeleCcTBa, (hHU3UHecKHe BeTHYHHBI M e[IMHUIIBI UX H3MEPEHHS.

buonorus: knerka, opranusm, Guocdepa, oOMeH BeLIECTB B OpraHusMe,
(otocuuTes, OuONOrMYecKH aKTHBHBIC BellecTBa (OenKW, YITIEBOMbl, XUPbI,
thepMeHTHI ).

['eorpadus: MuHepansel, ropHsie Mopojel, Moje3’Hble HCKoNaeMble, TOIMIHBO,
pecypcesl.

TexHonorusi: nuieBble MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMHTAHHA,
MOOIIHE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETHUYECKHe Npenaparsl, Matepraibl U3
HCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH,

11 KJIACC
OBIIASI K HEOPTAHUYECKASI XUMUWS

TeopernyeckHe 0CHOBbLI XHMHH

XuMmudeckuid anemeHT. AtoM. fAapo  aroma, H3OTOBL. DIIeKTPOHHas
0bos0uKa, JHepreTHYecKHe YPOBHM, MOJYPOBHH. ATOMHbIE OpOMTAIH, S-, p-, d-
yneMeHThl. Oco0eHHOCTH pacnpefesneHusi MMEeKTPOHOB Mo OpOMTAlsM B aromax
3JIEMEHTOB IEPBLIX YeThIPEX NePHO10B. DNeKTPOHHAA KOHGHTIYpallUi aTOMOB,

[Teproauueckuii 3akon u [Nepuoanueckas cHcTEMa XMMHYECKHX 2JIEMEHTOB
JI. M. Menneneesa. CBa3b nepHojaryeckoro 3akoxa v Ilepuoguueckoi cuctemsl
xumudeckux snementos JI. M. MenpeneeBa ¢ cOBpeMEHHOH TeopHeH CTPOEHHS
4TOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOHCTBE XHMHMYECKHX JJIEMEHTOB M
0DpasyeMbIX HMMH MPOCTBIX M CJIOKHBIX BELIECTB 10 TPYINaM W [EPHOIaM.
3HaueHHe NepHoOAMYEeCcKOr0 3aK0HA B Pa3sBHTHH HAYKH.

Crpoenue BemecrtBa. XuUMHYECKas CBf3b. BHIB XUMHYECKOH CBA3M
(KoBaneHTHasi HemoJspHas W I0JApHAs, MOHHAA, MeTauindeckas). MexaHu3Mbl
0Dpa3soBaHHsi KOBANEHTHOH XMMH4ecKOoH cBA3M (oOMeHHBIH MW J1OHOPHO-
aKuenTopHseli). Bopopoanas cesase. BanenTHocTb. DNeKTPOOTPHLATENBHOCTE.
Crenenb okucnenus. MoHBI: KaTHOHBI H AHHOHBI,



BeulectBa  MONEKYNAPHOrO M HEMOMEKYISPHOTO CTPOEHHA.  3aKoH
[NOCTOAHCTBA COCTaBa BellecTBA. THNBI KPUCTA/LIMYECKUX PEINETOK, 3aBHCHMOCTE
CBOWCTBA BELIECTB OT THUNA KPHCTAUIHYECKOH PelIETKH.

[lonaTHe o aucrepcHBIX cHctemax. MeTHHHBIE M KOMTOMIHBIE pacTBOPBI.
Maccosas /10151 BellecTBa B pacTBope.

Knaccuduxaums HEOPraHHYeCcKHX COEIMHEHHIA. Homenknarypa
HEOPTAHMYECKUX BellecTB. ['eHeTHyeckas CBA3b HEOPraHMYeCKHX BELIECTS,
NPHHALTEKAIHX K pa3IMuHBIM Kaccam,

Xumuveckas  peakuus. Knaccubukaums — XuMudeckux peakuuii B
HEOpraHW4ecKod M OpraHu4ecKoi XUMHH. 3aKOH COXPaHEHHs MAcChl BEIIECTS,
3aKOH COXPaHEHMS U NPEBPALICHHSA JHEPIHU PU XUMHHYECKUX PeaKIHsX.

CropocTh peakuuy, e€ 3aBUCMMOCTb OT Pa3IMYHBIX (akropos. Obparumbie
peakuuu. XuMHueckoe paBHOBecHe. MakTOpbl, BIHSIOLIHE HA COCTOSHHE
XuMHu4yeckoro pasHosecus. [punuun Jle larense.

OnekTponutHueckas auccounanus. CunbHble W crabble anexTpoanTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KKclas, HeHTpaabHas, [eloyHas.

OKHCANTEIIbHO-BOCCTAHOBHTELHEIE PEAKIIHH,

DKCNEPMMEHTANBHBIE METO/bl M3YUEHHS BELUECTB M MX MpeBpalleHH i
AeMoHcTpatus Tabaun «llepuoguueckas cucTeMa XHMHUYECKHX 3JEMEHTOB J. H.
MenneneeBa», M3ydeHue Mojeneii KPUCTATHYECKHX pelwéTok, HabinwoaeHue
ONHCAaHHE IEMOHCTPALIMOHHBIX M J1abOpaTOPHbIX OMBITOB (pa3/okeHHe NepOKCHAA
BOJIOPOJA B MPUCYTCTBUM KaTalHW3aTOpa, ONpejie/ieHHe CPe/lbl PACTBOPOB BElLECTB
C TNOMOIIBI0  yHHBEPCAJILHOIO HHJIMKATOPA, PeakiMd HOHHOIO obMeHa),
NpOBE/ICHHE NPaKTHYECKOH padoThl «BauaHue pasnuuneix GakTopos Ha CKOPOCTh
XHMHYECKOH peakium».

Pacuérneie 3anauu.

Pacuérbl 1o ypaBHeHMAM XMMHYECKMX peakiMil, B TOM uHCIe
TEPMOXMMHYECKHE pacd€Thl, pacyéTbl ¢ MCIOJB30BAHHEM MOHATHS «MACCOBAas
10715 BEILIECTBa».,

Heopranuueckas xumus

Hemerannel.  Ilonoxenue HemeramioB B  [lepuoamueckoil  cucTeme
XuUMHYeCKuX snemenToB [l M. Menneneera u 0coBGeHHOCTH CTPOEHHS aTOMOB.
(Dusnveckne CcBOMCTBA HEMETANI0B., AJUIOTPONHS HEMETAILIOB (Ha npumepe
KHCJIopoja, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHEe CBOHCTBA BAJKHEHIIMX HEMETAIOB (rajoreHoB, cepel, a3oTa,
ocopa,  yraepoma M KpeMHMS) M MX  COeAMHEHMIl  (OKCHIOB,
KHCIIOPO/ICOIEPIKAILHX KHCIIOT, BOIOPOIHBIX COEIHHEHHIT).

[Ipumenenne BaKHEHIINX HEMETAIIOB H X COe/IHHEHHIA,



Meranibl. Tlonoxenne merannos B [Nepromndeckoii cHcTeMe XHMHUECKHX
anementoB JI. M. Menpeneesa. OcoGeHHOCTH CTPOSHHS 31eKTPOHHBIX 06010ueK
aTroMoB Meta/uioB. Obuue dusnyeckue cpoiictea Metannos. CrlaBbl MeTALIOB.
DAEKTPOXUMHUYECKHI PSJT HANPSKEHHH MeTaIOoB.

XUMHYeCKHe CBOWCTBA BaKHEHIIMX METAlI0B (HaTpwii, KalWi, KanbLHil,
Martuii, amOMUHKHA, LIMHK, XPOM, JKeJIe30, Me/lb) U HX COeIHHEeHHUIL.

Obuwe crocobel nonyyenns Merannos. [puMerenue MeTanios B OblTy M
TEXHHKE,

OKCIIepUMEeHTANbHBIE METObl M3YYEeHHsS BEleCTB M MX MpeBpalleHH it
H3yueHHe KoleKuMn «Meramibl W cniasel», 00pa3sLOB HEMETANIOB, peleHHe
OKCNEPUMEHTAIBHBIX 3afa4, HaOMOJEeHHe W ONMHCAHHE AeMOHCTPALHOHHBIX W
/1adOPAaTOPHBIX ONBITOB (B3aUMOJIEHCTBHE THAPOKCHAA ATIOMHHHS C pacTBOpamu
KHCIIOT M 11e/104eH, Ka4eCTBEHHBIE PEaKIlMK HA KATHOHBI METAILIOR).

PacuérHble 3amaum.

PacuéTel macchl BewiectBa uam oObEMa razoB mo M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi O0BEMY OJHOrO W3 YYaCTBYIOUMX B peaklHH BellecTs,
pacu€Tsl Macch! (06bEMa, KONMYECTBA BELIECTBA) MPOAYKTOB PeaKifi, eClli OHO
H3 BELECTB UMEET NMPHMECH,

XHMHS H KH3HDb

Pone xumuu B obecnevenuu IKOJIOrHYEeCKOH, SHepreTHYecKol M MHLIEBOI
OesonacHOCTH, pasBUTHH MeAMUMHBL [TOHATHE O HAyYHBIX METOHAX MO3IHAHMUS
BELIECTB M XHMHYECKHX pPeaKLiHii.

[pencranenus 06 oOuMX HAay4YHBIX NPUHIUIAX — [IPOMBILLIEHHOTO
NOJIYHYEeHHS BaKHEHIUHX BEIIECTB. i

Henosek B MHpe BeLIeCTB M MaTepHAIoOB: BaKHeilliHe CTPOUTENbHBIE
MarepHailbl, KOHCTPYKUMOHHBIE Martepuaibl, KpackH, CTEKJIO, KepaMmHKa,
MaTepHanbl AN 3JEKTPOHMKH, HAHOMATEPHANbl, OPraHUYecKUe U MUHepajbHble
yaoOpeHus.

XUMHSL W 370POBbE YE/IOBEKA: MPABHIA HCIOJIB3OBAHHA JIEKAPCTBEHHBIX
Npenaparos, Npasu/a 0e30NacHOro MENoib30BAHUS NPENAPATOB OBITOBOH XUMHH
B IIOBCE/IHEBHOH KH3IHHK.

Me:xnpejmeTHbie CBs3H.

Peanusauns  mMexnpeaMeTHsIx  cBsselt  npu  u3ydenuu  obweil  w
HEOPraHu4ecKol XMMuH B 11 Kj1acce OCYIECTBIAETCS Yepe3 UCMONB30BAHKHE KAk
ODLIMX  €CTECTBEHHO-HAYYHBIX [OHATUH, TAaK W NOHATHH, SBISIOLIMXCS
CHCTEMHBIMH [715 OTAENbHBIX MPEJAMETOB €CTeCTBEHHO-HAYYHOTO [IMKIA.

Obuue ecrecTBeHHO-HAYUHbIE MOHSTHS: Hay4HBIH (aKT, rHIOTE3a, 3aKOH,
TCOPHA, aHajIM3, CHHTE3, KIacCH(MUKALMA, [1ePHOJHYHOCTL, HabmoneHue,
IKCIIEPUMEHT, MOJIC/THPOBaHHE, U3MEPEHHE, ABICHHE,



Dusnka: Marepus, sHeprus, macca, aTOM, 3JIEKTPOH, NMPOTOH, HEHTPOH, HOH,
H30TOIl, paIMOAKTUBHOCTE, MOJIEKY/Id, JHEPreTHYECKHil YPOBeHb, BELECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (DU3MYECKHE BETHYMHBI M SAMHHLLI HX
M3MEPEeHH, CKOPOCTh.

buonorusi:  knerka, OpraHusm, oSKocMcTeMa, Ouocdepa, Makpo- wu
MHKPOSJIEMEHTBI, BUTAMUHBI, OOMEH BeIleCTB B OpraHu3Me.

['eorpadus: munepassi, FOpPHBIE 1OPOJIBl, NMONE3HbIE HCKOMAaeMble, TONJIMBO,
pecypeel.

Texuonorus: xumuueckas MPOMBILINIEHHOCTE, METANIYPrUs, NPOH3BOACTRO
CTPOMTEJIBHBIX MATEPHANIOB, CENbCKOXO03AHCTBEHHO MPOM3BOACTEO, MHILEBas
NPOMBILLIEHHOCTh,  (hapMalleBTHYeCKas MPOMBILLIEHHOCTh,  MPOH3BOIACTBO
KOCMCTHHCCKHX  TIpENapaToB, [POM3BOJACTBO KOHCTPYKLHOHHBIX MaTepHanos,
MICKTPOHHANA MPOMBILLIEHHOCTh, HAHOTEXHOIOT MM,



IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS TTPOI'PAMMBI 11O XHUMHH
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3ZOBAHUS

JUHYHOCTHBIE PE3YJILTATbI

®I'OC COO ycranasnusaer TpeGoBaHMS K pe3ynbTaTaM OCBOEHHH
o0yyaroImMMHCs TporpaMM  cpejiHero  obiero 00pazoBaHus  (JIHYHOCTHBIM,
METANpEAMETHRIM W mpeaMeTHbIM).  Hay4no-metoauueckoii  ocHoBod  ans
Pa3paboTKH NIaHHUPYeMBIX Pe3ylbTATOB OCBOCHMSA NporpaMmM cpeaHero obuero
00pa3oBaHuA ABNACTCH CHCTEMHO-AEATEALHOCTHBII NOAXOLL.

B cooteTcTBUH ¢ CHCTEMHO-JESTENBHOCTHBIM MOIXOIOM B CTPYKTYpe
AMHHOCTHRIX pe3y/lbTATOB OCBOCHHS Npeamera «XHUMHS» Ha YPOBHE CpejHero
00111ero 06pa3oBaHus BbIIEICHBI ClIEYIOLIME COCTABMSIOLINE:

OCO3HAHHE OOYYAIOLIMMHCS POCCHICKOH I'PaKIAHCKOH MIEHTHYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATENLHOCTH H CAMOOMNpeIeNIeHHIO;

HalMHYHe MOTHBALMH K 00y4YeHHIO;

LICJICHANIPABIIEHHOE Pa3sBHTHE BHYTPEHHUX YOeXIEHWI JTHYHOCTH HA OCHOBE
KJIHOYEBBIX [IEHHOCTEH W HCTOPHYECKHX TpaauiMii 6a30B0ii HAYKH XHMHH;

FOTOBHOCTL M CHOCOOHOCTB O0YYAIOIIMXCH PYKOBOJCTBOBATHCS B CBOEH
ACATCABHOCTH  LICHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMM, NPHCYLIMMH LIEJOCTHO!
CHCTEMEe XHMHYECKOro obpa3oBaHus;

HaJTH4YHE NPpaBOCO3HAHUS HKOJNOTHYECKOH KYJILTYPBI H CIOCOOHOCTH CTaBHTh
LeJIM U CTPOHTE JH3HEHHBIE TIAHBI.

JIn4HOCTHBIC pesynbTaThl OCBOGHMS npeaMera «XHMHS» fOCTHIAIOTCH B
€AMHCTBE y4eOHOH M BOCHMTATENbHOH AEATENBHOCTH B COOTBETCTBHM
FYMaHUCTHYECKUMH, COLHOKYILTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH
W HAcanaMM pPOCCHHCKOrO rpak[1aHCKOro oOLIecTBa, NMPHHATHIMH B OOLICCTBe
HOpMamMi M TpaBWllaMH  TOBEJCHHH,  CTIOCOOCTBYIOUMMH  mpolieccam
CAMOIO3HAHMA, CaAMOPAa3BUTHA M HPABCTBEHHOIO CTAHOBICHHS JHYHOCTH
00y4arOIIHXCA.

JInuHOCTHBIE  pe3syabTaTel  OCBOEHHS npejamera  «XMMHSD)  OTPakaloT
C(HOPMHPOBAHHOCTE OMBITA MO3HABATENLHOH M NpakTHYEeCKOH nesTelbHOCTH
0DYYaIOIMXCs O Peaiu3aluy NPUHATHIX B 00IIeCTBe IeHHOCTEeH, B TOM YHCIIE B
HaCTH:

1) rpamxaanckoro BocnuTanus:

OCO3HaHMA OOYYAIOLNMHUCS CBOMX KOHCTHTYIIMOHHBIX [IPaB H 00S3aHHOCTEI,
YBAKCHHSA K 3aKOHY M NPaBONOPSAIKY;

[IpEACTaBJICHUA O COLUHANBHBIX HOPMAX M [PABHAAX MEKIHYHOCTHBIX
OTHOIIEHHH B KOJUIEKTHBE,



FOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATE/NbHOCTH TMpH CO3JaHHH
y4eOHbBIX MPOEKTOB, pPelieHHH Y4eOHBIX M M03HABATEILHBIX 3a/1a4, BbIIOJHEHHH
XHMHYECKHX IKCIIePUMEHTOB;

CHOCOOHOCTH MOHMMAaTh M TNPHHUMAThH MOTHBBI, HAMEPEHHWs, JOTHKY W
ApryMEHTBI JIPYTUX MPH aHAIW3€ Pa3IM4HBIX BUAOB y4eOHOM HesTebHOCTH;

2) nATPHOTHYECKOI'0 BOCIHTAHHS:

LIEHHOCTHOI'O OTHONIEHHS K MCTOPHYECKOMY M HAYYHOMY HAC/EIHIO
OTEYEeCTBEHHOH XHMHH;

YBAKEHHS K MpOLEeccy TBOpYeCcTBa B OONAcTH TEOPHM M MPAKTHYECKOro
MPUMEHEHHS XMMHM, OCO3HAHHS TOTO, YTO JOCTHXKEHHA HAYKH €CTh pe3yJbTaT
ATUTENIbHBIX ~ HAOMIOJMEHHUH, KPOIMOTIMBBIX  IKCIEPHMEHTANBLHLIX  [OHCKOB,
MOCTOSHHOI'O TPYAa y4€HbIX U NIPAKTHKOB;

HHTEpeca W [03HABATENbHBIX MOTHBOB B MONYYEHHH M [0CIEAYIOLIEM
aHanuse MHGOPMALMKU O MepPeoBBIX JOCTHHKEHHAX COBPEMEHHOH OTEeYeCTBEHHOM
XHMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

HPAaBCTBEHHOI'O CO3HAHMSA, YTHYECKOIO MOBEACHHS;

CMOCOOHOCTH OLIEHHBATh CUTYALIMH, CBA3AHHBIE ¢ XMMHYECKHMH SBICHHAMH,
H NPHHUMAaTh OCO3HAHHbIC PEILEHMSA, OPHEHTHPYACH HA MOPallbHO-HPABCTBEHHBIE
HOPMBI H LICHHOCTH;

FOTOBHOCTH OIIEHHWBATH CBOE [MOBEJIEHHE W TMOCTYNKH CBOMX TOBapHIleH c
MNO3HUKH HPABCTBEHHBIX W INPABOBBIX HOPM M OCO3HAHWE TMOCIEACTBHI ITHX
MNOCTYIIKOB;

4) dopmupoOBaHHS KYILTYPbI 310POBbLA: .

MOHUMaHUA [EHHOCTeH 31opoBoro W OeszonacHoro obpaza  KH3HH,
HEODXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (H3UUYECKOMY M
MCHXHYECKOMY 3/10POBBIO;

cobmoaenus rnpasui GesomacHoro olpalueHus ¢ BelleCTBaMH B ObITY,
MOBCE/IHEBHOH JKH3HH U B TPY/I0BOM 1eATEILHOCTH;

MOHUMaHWs LUEHHOCTH [MPaBHi  HWHAMBHUAYAIBHOTO W KOJJIEKTHBHOIO
0€3011aCHOT0 MOBE/ICHHS B CHTYALUSX, YTPOKAIOIIMX 3M0POBBIO M KH3HH JIO/Iei;

OCO3HAHHUS NOCIEACTBHH W HENpUATHA BpPeJHBLIX NpHBbIYEK (ynorpebraeHus
AJIIKOT0J15, HAPKOTUKOB, KYPEHHS);

S) TpYAOBOI0 BOCTIHTAHHS:

KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIel0BATeNbCKOM
AEATENIbHOCTH, ODLIECTBEHHO MOMe3HOi, TBOPYECKOH W APYruX  BHAax
NEATENBHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4yacTHe B pelIeHHHM [PaKTHYeCKMX 3a;ad
COLIMATBHOM HANPaBIeHHOCTH (B paMKax CBOEI0 Kjacca, WIKOJbI);



HHTEpeca K NpakTHYeCKOMY H3Y4YeHWIO npodeccHit pazingHoro pona, B ToM
HHCIIC Ha OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHHIE 10 XMMHH;

YBOKCHHUA K TPYAY, MIOAAM TPYAa U Pe3yibTaTaM Tpy/10BOil AesTeNbHOCTH;

TOTOBHOCTH K OCO3H4HHOMY BBLIOOPY HMHIMBHAYAILHOI TPaeKTOPHH
obpasoBaus, Oyayweil npodeccun u peanu3alud coOCTBEHHBIX JKH3HEHHBIX
[I/IaHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CHOCOBHOCTEH K XHMHH, HHTEPECOB U
norpedHoOCTEH 061ecTRa:;

6) 3K0J1I0rHYeCKOro BoCNHTaAHKS:

IKOMOTHYECKH LEICCO00Pa3HOro OTHOLICHHS K NPHPOJe, Kak HCTOYHHKY
CYLUECTBOBAHUA JKU3HH Ha 3emite;

MOHMMaHHs TNODATBHOTO XapakTepa 3KOIOTHYeCKHX npodeM, BIHAHMS
IKOHOMHYECKHX [TPOLIECCOB HA COCTOSIHIE NPUPOIHON U COLMATBLHOI Cpenst;

OCO3HAHHA HEOOXOAMMOCTH MCIONB30BAHMS  JOCTHKCHHI  XMMHM 118
PCLICHHSA BOTIPOCOB PallMOHAILHOTO MIPUPOIONIONL30BAHMUS:

AKTHBHOTO ~ HeNpHMATHA  AeHCTBHH, NpHHOCSIIUX Bpell  OKpy:Kalouie
MPUPOAHOH cpejie, YMeHHA MPOrHO3UPOBATH HeOJaronpusTHEIE 3KOJOrHYeCKHe
MOCACACTBHA TIPEANPHHUMAEMbIX 1eiCTBHI 1 MpeAoTBpallaTh HX;

HATHYHA PA3BUTOIO 3KOJIOHYECKOTO MBIIUIEHHS, KOOI HYeCKO KYJIBTYPEI,
OMBITA AeATeNIbHOCTH IKOJIOIMYECKOHH HanpasjIeHHOCTH, YMeHUA
PYKOBOJACTBOBaTbCA HMH B [103HABATENLHOI, KOMMYHMKATHBHOH H COLMAbLHOR
MPaKTHKe, CHOCOOHOCTH M YMEHHMs aKTHBHO NPOTHBOCTONTL  WIEOITOIHH
xemohoduu;

7) UEHHOCTH HAYYHOIO NO3HAHHN:

chOopMHPOBAHHOCTH MHPOBO33PCHNS, COOTBETCTBYIOLIErO = COBPEMEHHOMY
YPOBHIO Pa3sBUTHA HAYKH U OOLIECTBEHHON NPaKTHKHM;

MOHUMAHUA CHeUH(DHKH XMMHH Kak HayKH, OCO3HaHMs ed poinu B
(pOPMHPOBAHHH paLMOHATEHOIO HaYYHOI0 MBILLIEHHs, CO3JAaHWHM LEJI0CTHOrO
MPE/ICTABICHHS 00 OKPYIKAIOUIEM MHpe KaK O eHHCTBe NPHPOJIBI H YelOBeKa, B
MO3HAHKK  TIPHPOJIHBIX 3aKOHOMEPHOCTEH M peleHuy npodiiemM coxpaHeHus
[IPHPOIHOIO PABHOBECHS;

YOexunEHHOCTH B 0COBOH  3HAYMMOCTH  XUMMU I COBpeMeHHOIH
HHBHIIH3ALMH: B €€ IyMaHHCTHYeCKOHW HaNpaBIeHHOCTH M BAXKHOM ponu B
CO3/1aHUK HOBOH 0a3bl MaTepHaNbHOMN KyNIBTYpBI, PelleHHH rnodanbHbIX npobem
YCTOHYHBOTO PAa3BUTHs 4e/IOBEYECTBa — ChIPLEBOIi, SHEPreTHYCCKOH, NMUIIeBOH H
IKOJIOrHYeCKol Oe30nmacHoCcTH, B pa3BUTHH MEIHIMHBL, 0DecrneyeHun YCIoBHii
YCTICLIHOrO  Tpyaa H 3KOJOTHYECKH KOMQOPTHOH IKM3HH K@KIOrO WieHa
ob1iecTBa;

CCTCCTBEHHO-HAYYHOH TIPAMOTHOCTH: MOHHMAaHMS CYLIHOCTH METO/I0B
TMO3HAHHA, HCMONL3YEMBIX B €CTECTBEHHBIX HAYKaX, CHOCOOHOCTH HCTIONBIOBATE



MojTy4aeMple 3HAHWs JUIA aHa/IU3a U OOBACHEHHSA ABJICHUI OKPYKAIOIIEro MUpa
NPOHCXOIAUIMX B HEM M3MEHEHHH, YMEHUs lenaTh 000CHOBaHHbIE 3aKIIOUeHHS Ha
OCHOBE Hay4HBIX (DAKTOB H HMEIOIIHXCA JaHHBIX € LEAb0  [ONYYeHus
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH  CAMOCTOATENBHO HMCMONB30BaTh XHUMHHYECKHE 3HAHHS IS
pelueHHs Npo0/ieM B pealbHbIX JKU3HEHHBIX CHTYALIUAX;

HHTEpeca K NO3HAHHIO H HCC/Ie10BaTeNbCKON IeaTebHOCTH;

FOTOBHOCTH M CHOCOOHOCTH K HelpepbiBHOMY — 00pazoBaHuio o
camM000pa3oBaHuio, K AKTHBHOMY TONYYEHHIO HOBBIX 3HAHMI MO XUMHM B
COOTBETCTBHH C JKUZHEHHBIMH MOTPEOHOCTAMM;

MHTepeca K 0COOEHHOCTSIM TPyJa B pasiu4HbIX cdepax npodeccHoHanbHOI
NeATeIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MeranpenmeTHble pesynbTaThl 0cBOeHHA y4eOHOro npeamera «XHMHS» Ha
YpOBHe cpejiHero obiiero o0pa3oBaHus BKIKOYAIOT:

3HA4YMUMble A0 (DOPMHpOBAHMA — MMpPOBO33peHHs  o0yualommxcs
MEKIMCUMITHHAPHBIC (MEKNPEAMETHbIC) OOIIEHAYYHbIE MOHATHS, OTPAKAIOLIHE
LEJOCTHOCTh HAYYHOH KapTHHBI MHpa M creuHdHKY METOJ0B MO3HAHMS,
MCIOMB3YEMBIX B €CTECTBEHHBIX HAyKax (MaTepHs, BelleCTBO, IHEPrHs, ABIECHHE,
Mpouece, CHCTeMa, Hay4Hblid (aKT, MPUHIKN, FHI0TE3a, 3aKOHOMEPHOCTD, 3aKOH
TeOpHs, HCCleloBaHue, HabIIoIeHHe, H3MEPEeHUE, IKCTIEPUMEHT H JIPYIHE);

YHUBepcajibHble yyeOHble NelicTBHA (MO3HaBaTelbHbIE, KOMMYHHKATHBHBIE,

¥

peEryJisTHBHBIE ), obecneyunBaroime (hopmupoBaHHe by HKIIMOHAIBHOI#
IPaMOTHOCTH H COLIMATBHON KOMIETEHLIHH 00YYalolnXcs;
crocodHOCTE o0yHaMXCs MCIIONIB30BATh OCBOEHHbIE

MENKAHUCIUHIIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHHMA WM YHHUBepcalbHbie y4eOHbIe
JICHCTBHA B MMO3HABATENbHON H COLIMANLHOM NpaKkTHKE,

MetanpeameTHble  pe3ynbTaThl OTPAXKAIOT OBNAJGHHE YHHBEPCATBLHBIMH
y4eOHBIMH  MO3HABATENBHBIMH, KOMMYHWKATHBHBIMH M PEeryNaTHBHBIMH
NeHCTBUSIMM.

Osaanenne YHHBepCAIbHbIMH yueOHbIMH NO3HABATE/ILHbLIMH
NEeHCTBUAMM:

1) 6azoBble JOrHYecKHe AeicTBHA:

CaMOCTOSATENBHO (OPMYIMpOBaTE W aKTyald3upoBaTh  npobiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEJeNIATE LeNH JeATEe/bHOCTH, 3ajlaBasi napaMeTpbl H KPUTEPHH HX
NOCTHKEHHA, COOTHOCHTD Pe3yNbTaThl JEATe/IbHOCTH C NOCTABJIEHHBIMH LIETAMM;

MCI0JIb30BAaTh MPH OCBOCHHH 3HAHMH NPHEMBI TOMMYECKOI0 MbILUIEHHS —
BBIJCIATE XapaKTepHble NMPU3HAKH MOHATHH M YCTaHABIMBATHL MX B3aHMOCBS3b,



HCTIOB30BATE COOTBETCTBYIOLIHE MOHATHS JUIS OOBACHEHHS OTASIbHbIX (HAKTOB 1
ABJICHM;

BBIOMPaTh OCHOBAHHS M KPUTEPUH Ui KiacCH(PMKaUMK BellecTs H
XUMHYECKHX peaklHii;

YCTaHaBIMBaTe  [PHYMHHO-CIEACTBEHHBIE CBA3M MEKAY H3y4aeMbIMH
ABJIEHHSAMH,

CTPOUTL  JIOTHYECKHE paCCyKACHWS (MHAYKTHBHBIC, JEAYKTHBHBIE, 10
aHalOrkM), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHMS B paccMaTpHBaeMbIxX
SIBJICHUSAX, (POPMYIMPOBATH BEIBO/IbI H 3aKII0UEHHS!;

[PHUMEHATE B MPOLECCEe [TO3HAHHSA, HCIOJIB3YEMBIE B XUMHH CHMBO/IHYECKHE
(3HAKOBBIE) MOJIEIIH, TPe0OPa30BLIBATE MOJIE/TbHBIE NPeACTaB/IEHHA — XUMHYECKHH
3HaK (CHMBOJI) 2JIEMEHTa, XMMHYECKas Gopmyna, ypaBHeHHE XHMHYECKOH
PCAKIMH — TPH PEIICHHH Y4eOHBIX MO3HABATENBHBIX M MPAKTHYECKHUX 3a/ad,
MPHMEHATH HA3BAHHBIE MOJENbHbIC TPEJCTABICHHS /1Sl BRIABICHHA XapaKTepHbIX
PH3HAKOB U3YYaeMbIX BELLCCTB H XUMHYECKHX peakLiuii.

2) 6a3oBble HCCIENOBATEAbCKHE ACHCTBHSI:

BIAAETH OCHOBAMH METO/IOB HAYYHOIO MO3HAHHSA BELECTB M XHMHYECKHX
peaxiui;

(hopmynHMpoBaTE Heln M 3a1a4K HCCIIeIOBAHNSA, HCTONB30BATE MOCTARNCHHBIE
M CaMOCTOATENIBHO CHOPMYIHPOBAHHBIE BONPOCH B KauecTBe HHCTpYMEHTA
MO3HAHUSA H OCHOBBI [ (POPMUPOBAHMS TMIOTE3bI MO MPOBEPKE IPABHIBHOCTH
BBICKA3LIBAEMBIX CYIHKIIEHHI;

BJIA/ICTE  HABbIKAMH  CAMOCTOATEIBHOIO [UIAHMPOBAHWS M NPOBEAEHUS
YHCHHYCCKHX IKCIEPHUMEHTOB, COBEPLICHCTBOBATL YMeHUs HaOIfONaTh 3a XOJI0M
pouecea, CaMOCTOATE/bHO NPOTHO3UPOBaTh €ro pesyiabrar, (OpMYIHPOBATEH
0000LIeHHs U BBIBO/IBI OTHOCHTENBHO JI0CTOBEPHOCTH PE3YJIBTATOR HCClle/JoBaHmA,
COCTABNATE 000CHOBAHHBIH OTHYET 0 NposeanHoit pabore;

NPHOOPETaTh ONBIT YYEHHYECKOH MCCIedoBaTeNbeKol W MPOEKTHOM
ACATCIBHOCTH, TPOABIATL CIIOCOOHOCTE M TOTOBHOCTE K CAaMOCTOATENLHOMY
IOMCKY MCTOJOB pCLICHMA NPaKTHYECKHX 3a4ay, MPHMEHEHHIO pa3zIHYHBIX
METO/I0B MO3HAHHS.

3) pabota ¢ undopmanmneii:

OPUCHTHPOBATBCA B Pas/iMYHBIX HCTOMHHMKAX HHpOpMaluK (Hay4yHo-
lIOMy/IApHAs  JHTEpaTypa XMMHMYECKOIO COJepKaHMs, CIpPaBOYHBlE MOCOOHS,
pecypesl MHTepHeTa),” aHANM3MpOBaTh HHQOPMALIHIO pasnuuHBIX BUAOB H (hopm
Npe/iCTaBIEeHHS, KPUTHYECKH OLEHHBATh eé IOCTOBEPHOCTE H
HEMPOTHBOPEYUBOCTE;



(hopMmyJIMpOBATE 3anPOCHl M MPHMEHSATH pasiHYHbIE METObl NPH MOHCKE M
orbope wuHpOpMAaLMM, HEOGXOAMMON IS BHIMOJHEHMS yueOHbIX  3amay
OMpee€HHOTO THIIA,

NpHOOPETaTh OMBIT HCMONB30BAHMS HH(OPMALIHOHHO-KOMMY HUKATHBHBIX
TEeXHOJIOTHH ¥ Pa3ITHYHbIX IOMCKOBBIX CHCTEM!

CaMOCTOSITENILHO  BHIOMpaTh  oNTUMabHYIO  (opmy [peacTas/ieHHs
HHQOPMALHH (CXeMBbl, FPaQUKH, JHArPAMMBI, TAbIHLBI, PUCYHKH W JAPYTHE);

HCTIONB30BATL  HAayuHBIH S3bIK B KauecTBe CPEeACTBA [pH pabore ¢
XHMHYECKOH HHMOPMaLMeHd: NPUMEHSTh MeKIpeIMeTHbIE (puszuyeckue u
MAaTeMaTH4eCK1E) 3HAKH U CUMBOJIBL, (hopMyIibl, a66peBHaTypbI, HOMEHKIATYpY;

HCTOIB30BAaTE M Npeodpas’oBbIBATE  3HAKOBO-CHMBO/IMYECKHE CpEJCTBa
HarnaIHOCTH.

Osiajienne yHHBePCAIBHBIMH KOMMYHHKATHBHBIMH JelCTBHIMM:

3a71aBaThk BOINPOCEH! MO CylLIecTBY oOcykaaeMoil TeMbl B XO4e AHanora wuin
AMCKYCCHH,  BLICKA3blBaTh  WAeH, (OPMYIHPOBATH  CBOM  MpeIOMKEHHs
OTHOCHTENILHO BBINOJIHEHHUS NTPeNTOKEeHHOMH 3a1a4H;

BHICTYTIATh C NPEe3CHTALMeH pe3yJbTaTOB MO3HABATE/NLHONH [esATeNbHOCTH,
HOTYHICHHBIX CAMOCTOATE/IEHO HIIH COBMECTHO CO CBEPCTHHKAMM NPH BLITTOJIHEHHH
XUMHYECKOro 3KCMEpHUMEeHTa, MpakTHYecKoi paboThl 1Mo Mccie0BaHUI0 CBOICTR
M3YHaEMBIX BCLIECTB, pealu3aluy y4eOHOro npoexta U GOPMyJIUPOBATH BHIBOBI
O pesyibraTaM NpOBeJEHHBIX HCCNeNOBaHWH MyTEM COrJacoBaHHs MOMLMN B
Xojie o0cyKaeHHs 1 0OMeHa MHEHHSAMH,

OBs1agenne yHnBepeaabHLIMH PeryIsiTHBHBIMH 1eiiCTBHSIMH:

CaMOCTOATC/IPHO  [IaHHPOBAaTk M OCYLUECTBAATH CBOIO [O3HABATENbHYIO
ACATENBHOCTL, oOnpefenss e€ Ueld M 3a1a4d, KOHTPOJHPOBATH M 110 Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBATh TNpeuiaraeMblif alrOpUTM  JICHCTBUH npH
BBIMOJIHEHUH  y4eOHBIX W  HCCIe/IOBaTeNbCKMX — 3ajau, BeIOMpaTe Hambonee
d¢dekTuBHBI crocob uX peleHus ¢ YYETOM [IO/IY4YEHHS HOBBIX 3HAHMH o0
BEILECTBAX M XUMHYECKHX PeaKiMsx;

OCYLUECTBIATE CAMOKOHTPOJIL CBOCH AeATe/IbHOCTH HA OCHOBE CaMOaHaIM3a
¥ CAMOOLIEHKH.

IPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[lpeamerHble  pesynbratel  OcBOeHHS  Kypea «Opranvyeckas XUMHsA»
OTPaXKaroT:

chOpMHpPOBAHHOCTE  NpefcTaBieHHH ©  XHMHYECKOil COCTaBIISOIIIEH
CCTECTBCHHO-HAYYHOH KapTHHBI MHpa, POJIM XHMHH B [O3HAHHH SIBJICHUE



OpUPOAbl, B (OPMHPOBAHUH  MBILUIGHWS M KYJAbTYpbl JMYHOCTH, eé
(YHKIMOHANBHOH IrPaMOTHOCTH, HEOOXOAUMOI 11 PeIICHHUA NPAKTHUYECKHX 3aj1a4
H JKOJIOTHYECKH 0DOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBbIO H NPUPOAHOM
cpene;

BIaJICHHe  CHCTEMOH  XMMMYECKMX  3HaHMil, KoTOpas  BKIIOYaer:
OCHOBOINOJIAralolMe MOHATHS (XUMHMYECKMIl d/eMeHT, aroM, 5JeKTpOoHHas
000104Ka aToMa, MOJIEKYIIA, BATIEHTHOCTh, MEKTPOOTPHULIATENBHOCTE, XMMHYECKAs!
CBA3b, CTPYKTypHas opmyna (passépHyTas W COKpAIIEHHAsA), MOJb, MOJISPHAS
Macca, MOJApHBIH 0O0BEM, yrmepoiHblii CcKener, thyHKIMOHAIbHasA rpynna,
pajiikai, H30MEpHs, H30MEPbI, TOMONIOTHYECKHH PAJl, FOMOIIOTH, YIJIeBOA0OPOIbI,
KHCJIOPOJL M a30TCOJAEPIKALLME COeIHHEHUs, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BLICOKOMOJIEKY/IAPHBIC COCJIMHEHHS ); TEOPHH M 3aKOHBI (TEOPHS CTPOEHUS
opraHnd4eckux semecTs A. M. BytiiepoBa, 3aK0H COXpaHEHMs! MACCHI BElECTR);
3dKOHOMEPHOCTH, CHMBOJIMYECKHH #A3BIK XMMHHM; MHPOBO33pPEHYECKHE 3HAHMA,
AeAalHe B OCHOBE MOHMMaHHA NPHYUHHOCTH M CHCTEMHOCTH XHUMHYECKHX
ABJICHHH, (AKTOJOrMYECKHe CBEIEHHs O CBOWCTBAX, COCTaBe, MOIYYEHHH H
0e30MacHOM HCIIOJNB30BAHMM BAKHEHIIINX OPraHMYeCKMX BELIECTB B OBITY H
MPaKTHYECKON AesTe/IbHOCTH Ye/I0BEKA;

C(OPMHPOBAHHOCTL YMEHMIl BBISBIATH XapakTepHble MPU3HAKH [OHATHIA,
YCTAHABIHBATh MX B3aMMOCBA3b, MCIONB30BATh COOTBETCTBYIOLUME MMOHATHS TPH
OIHCAaHWH COCTaBa, CTPOSHUS H NPeBpaLLeHHH OpraHH4YeCcKHX COe/IHHEHHIT;

C(OPMHUPOBAHHOCTH YMEHMIH HCIONB30BATE XMMHUYECKYIO CHMBOJIMKY 17151
COCTABJICHHUA MOJICKYIAPHBIX M CTPYKTYPHBIX (pa3sBEpHYTOH, cOKpaméHHOI)
(hopMyn  opraHHYecKMX BEWIECTB M YpaBHEHHIl  XUMHYeCKHX peakLHii,
H3rOTaB/IMBaTh MOJIENH MOJEKYJl OPraHH4YecKUX BeLLeCTB Ul HILTIOCTPalMH MX
XHMHUYECKOI'0 ¥ MPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHUPOBAHHOCTL YMEHHWH yCTaHaBIWBaTh TPHHAILIEKHOCTH H3Y4YeHHBIX
OPraHH4eCcKHX BELIECTB [10 MX COCTABY M CTPOEHHMK) K ONpeleidHHOMY
Kaaccy/rpynmne coeiMHeHuii (YraeBOJAOpOMbl, KHCIOpOa M a30Tco/epsKalliue
COCIHHEHHA, BbICOKOMONEKY/IIPHBIE COEIMHEHHMN), NaBaTh MM Ha3BaHUS 10
cucremarnyeckoil Homenkmatype (IUPAC), a Takike npuBOAMTH TpPHBHATBHBIE
Ha3BaHHs OTIE/IbHBIX OPraHMYECKHX BEIIeCTB (3THIIEH, NPONMIEH, alleTHIIeH,
ITHIICHITIHKONb, TIHUEPUH, (enon, gopmanbierus, aueTaibieril, MypaBbHHAs
KHCJIOTA, yKCYyCHas KHCII0Ta, OJICHHOBAs KMC/0Ta, CTeapUHOBas KHCOTA, M1I0K034,
(ppyKTO3a, KpaxmaJl, HeMoN03a, MHLKH);

C(hOpMHPOBAHHOCTL YMEHHSl ONpeenaTh BHIbl XUMHYECKOH CBS3M B
OpraHH4ecKHX COeIMHEeHUNX (OJMHAPHBIE H KPaTHBIE);



COPMHUPOBAHHOCTE YMEHHS TNPHUMEHSTh [OJOKEHHA TEOPHH CTPOEHMs
opranvyeckux seuects A. M. bytneposa ans 00bAcHEeHHs 3aBHCHMOCTH CBOICTR
BELLECTB OT HX COCTABA H CTPOECHHSA; 3aKOH COXPAHEHHA MACChI BELLECTR;

COPMHUPOBAHHOCTL ~ YMEHHH  XapakTepu3oBaThb  COCTaB,  CTPOEHHe,
(husnyecKHe M XHMMYECKME CBOMCTBA THMIIMYHBIX NPEJCTABHTENEH PasIHuHbIX
KJIacCCOB OpPraHHYeCKHX BelEeCTB (MeTaH, 3TaH, HTHIEH, MPONWIEH, aleTHIeH,
Oyraamen-1,3, merunbyranuen-1,3, Gen3os, MeTaHON, TAHON, ITHICHIIUKOb,
FIULEpPHH, (EHO, aleTanblerd, MypaBbHHAs M YKCYCHAs KHCIOTHI, TIIOKO3a,
Kpaxmai, Le/lTi0103a, aMHHOYKCYCHasi KHCI0Ta), HIUTIOCTPHPOBAThL MeHETHUECKYIO
CBA3b MEKIY HHMH YPaBHEHHAMH COOTBETCTBYIOLIMX XHMHUYECKMX Ppeakuuil ¢
MCIO/IB30BAHHEM CTPYKTYPHBIX (opMyIT;

c(OpMHPOBAHHOCTE YMEHHS XapakTepH30BaTh HCTOUHUKH YITI€BOIOPOJHOIO
CBIpbSi  (He(Th, NPHUPOAHBIA ra3, - yromb), crnocobsl X nepepaboTku u
MPAKTHYECKOE MPUMEHEHHE MPOAYKTOB rnepepaboTku;

CpOpPMHPOBAHHOCTE YMEHHH TMPOBOAWTH BBIYHCIACHHA MO XHMHYECKMM
ypaBHeHMAM (Macchl, 00bEMA, KONMYECTBA MCXOHOTO BELIECTBA MJM MPOIYKTA
peakiMH I10 H3BECTHBIM Macce, 00BEMY, KONHYECTBY OJHOIO M3 HCXOJHBIX
BELLECTB MJIM MPOJYKTOB PEaKIMH);

C(OPMHPOBAHHOCTL YMEHHMH BIAJeTh CHCTEMOW 3HAHMII 00 OCHOBHBIX
METOAAaX HAYYHOTO IMO3HAHHWSA, HCMONb3YEMbIX B XHMHH MPH H3Y4YE€HHH BEUIECTB H
XHMHMYECKHX siBJIeHHH (HabmoieHne, H3MepeHue, IKCIIePUMEHT, MOJIS/IMPOBaHHE),
HCTIOJIB30BaTh CHCTEMHbIE XHMHYECKHE 3HAHWS [UIA TPHHATHA pelleHHi B
KOHKPETHBIX JKM3HEHHBIX CHTyalHsiX, CBA3aHHBIX ¢ BEIIECTBAMM MW HX
NpUMEHEHHEM; .

CHOPMHPOBAHHOCTL YMeHUH cOOMONATh paBiIa MONL30BAHU XHMHYECKOi
nocyioi ¥ nabopaTopHeIM 00OpYIOBaHHEM, a TaKKe Mpapuia obpalleHus c
BELIECTBAMH B COOTBETCTBHM C HHCTPYKLHSAMH 110 BBINOJHEHHIO 1a00paTOpPHEIX
XHMHYECKHX OIBITOB;

c()OPMHPOBAHHOCTL YMEHHH [UIAHUPOBATL M BBITOMHATE XHMHYECKHIl
OKCMEPUMEHT (TNpeBpallieHHs OPraHHYeCKUX BEILECTB [IPH HAIPeBAHHH, TIOTYYEHHE
OTH/IEHA M M3YY€HHE €ero CBOWCTB, KayeCcTBEHHbIE peakluH OpraHHyYecKHx
BELIECTB, AeHaTypauus De/KOB MPH HarpeBaHuM, LBeTHBIE peakuun Oenkos) B
COOTBETCTBMH € TMpaBW/laMM TEXHMKH 0e30MacHOCTH MpH o0palleHHH ¢
BEIIECTBAMH M 1a0opaTopHbIM  0DOpYAOBaHHEM, MPEJACTABIATL Pe3YJbTaThl
XHMHYECKOTO 3KCMEpUMEHTa B opMme 3amucH ypaBHEHHIl COOTBETCTBYHOLIMX
peakiuit ¥ GOpPMYIMPOBATE BLIBOLI HA OCHOBE 3THX Pe3y/1bTATOB;

ChOPMUPOBAHHOCTL  YMEHHIl KPHTHYECKH aHAIM3UPOBATH XMMHYECKYIO
HHQOPMALIMIO, TONYyYaeMyl0 H3 pasHblX HCTOYHMKOB (CpelcTBa MaccoBOM
urdopmaiuu, Mareprer u npyrux);



COOPMHUPOBAHHOCTE  yMeHHHl  coBmoaTh npaBulla  3KOJOIHYECKH
1€1eCO00pasHOro MoBeAeHHs B ObITY W TPYAOBOH JEATENILHOCTH B  LIesX
COXPaHEHHA CBOETO 310POBBA W OKPYXKAKOUIEH NPUPONHON Cpeilbl, OCO3HABATE
ONACHOCTb BO3JCHCTBHSA HA JKMBBIE OPraHM3MbI ONPENENSHHBIX OpPraHHYECKHX
BELICCTB, IOHMMad cMbica nokazatens [1JIK, noscHsTe Ha NpHMEpax Crocoobl
YMCHBIICHHA M MpeJOTBpAllleHHss MX BPEIHOTO BO3JCHCTBHS Ha OpraH13M
qea0BeKa;

A1 00Yy4aroIMXCsl ¢ OrPaHMYCHHBIMH BO3MOKHOCTAMU 3710POBLA: YMEHHE
PUMEHATL 3HAHMA 00 OCHOBHBIX NOCTYNHBIX METOZAX MO3HAHMS BELUCCTE i
XUMHYECKHX ABIEHHI; _

AUIA - CHCTIBIX M CNAOOBHISALIMX  ODY4AIOLIMXCA: YMEHHE HCIONb30BATE
penbeHO-ToYeUHYIO cHeTeMy obo3Havenuii JI. bpaiina qns sanuen xuMuyeckux

thopmya.
11 KJIACC

[IpenmeTnele pesynsTaThl ocBOeHMS kypca «OOwmas 1 HeopraHuueckas
XUMHSA» OTPAKAKOT:

ChOPMHPOBAHHOCTE  NpPEACTABICHHI: ©  XHMHUYECKOI COCTABIAIONIEH
CCTCCTBEHHO-HAYYHOH KAapTHHBI MHpa, pPOJM XUMHM B [O3HAHMM SBJIEHUI]
NpUpoAbl, B  (QOPMHPOBAHMM  MBILUICHHS U KYNbTYPBl  JIHMHOCTH, eé
(YHKUMOHANBHOI rPAMOTHOCTH, HEOGXOAMMOl st peLIeHHs NPAKTHYECKHX 3a/1ay
H 9KOJIOTHYECKH ODOCHOBAHHOIO OTHOIICHMS K CBOEMY 3[0POBBI0 M MPUPO,THOMH
cpene; .

BlajiCHMe  CHCTEMOH  XHMHUYECKMX  3HaHWil, KOTOpas  BKJIIOYaer:
OCHOBOIIOIATAIONINE MOHATHA (XMMHYECKHI dlIeMeHT, aToMm, M3otom, §-, p-, d-
HCKTPOHHBIC OpOMTAaNM aTOMOB, HOH, MOJEKYIa, MOk, MOJISIPHBIH  00BEM,
BAJICHTHOCTB, 3IE€KTPOOTPHLATENBHOCTD, CTENEHL OKHCIEHHS, XHMHUECKas CBS3L
(KoBaneHTHAsA, HOHHAS, MeTALINYeCKas, BOJIOPOJIHAS), KPUCTAJUIMYECKAsA peléTKa,
THIBL — XMMHYCCKHX  peakllMd, pacTBOp,  3JEKTPOJIMTHI, HEJIEKTPOJIHTHI,
VICKTPONHTHYECKAs IHCCOLMALKS, OKMCIHTENb, BOCCTAHOBHTEIb, CKOPOCTB
XHMHMYECKOH peakiiid, XHMHYeCKoe PaBHOBECHE); TEOPMH M 3aKOHBI (TeopHs
HICKTPONMTHYECKOH NMCCOLMalKH, iepuoandeckuii sakon JI. W. Menneneesa,
3AK0OH COXpPaHEeHHA MACCHI BCILECTB, 3aK0oH COXPaHEeHHA H NnpeppalieHua IJHEPrHH
fIp¥ XHMHHCCKUX PEAKUMAX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XMMUM,
MHPOBO33PEHYCCKHE 3HAHMA, JeKallHe B OCHOBE MOHUMAHMS MPHYUHHOCTH W
CHCTCMHOCTH XHMHYECKHX ABITeHHH, dakTosornueckue cBeienus o cBoiicTBax,
COCTaBe, MOMy4eHHH H GE30MaCHOM UCHO/B30BAHMN BaKHEHIINX HeOPraHHYeCKHX
BELLECTB B OBITY M [IPAKTHYECKOH JATENLHOCTH YeloBeKa;



C)OPMHPOBAHHOCTL YMEHHIH BBIAB/IATL XapakTepHBIE NPH3HAKH [OHATHIA,
YCTaHaBIHBaTh HX B3aHMOCBA3b, MCIOJIB30BATH COOTBETCTBYHOIINWE MOHATHA IPH
ONMHMCAHHH HEOPraHHYECKHUX BELECTB U UX MpeBpallieHHii;

c(OpMHPOBAHHOCTL YMEHHIT MCMONB30BaTH XMMHYECKYIO CHMBOJNMKY M7
COCTaBleHWs  (OpMysn  BellecTB M ypaBHeHHH  XMMHYECKHX  peakimii,
cHcTeMaTnieckyro HoMeHkIaTypy (IUPAC) u tpuBHanbHBIE HA3BAHHUSA OTAEIBHBIX
HEOPraHMYEeCKHX BELIECTB (YrapHblii ra3, YIIeKHC/bid ra3s, aMMHAk, raméHas
H3BECTh, HEeraléHas U3BECTh, MHTHEBAs COMA, [IMPHUT U APYIHE);

c(hOpMHUPOBAHHOCTE YMEHHIT OMpPEeNsiTh BAIEHTHOCTb U CTENeHb OKHCIIeHUS
XUMHYECKHX 3/IEMEHTOB B COE/IMHEHMAX pa3zIM4yHOr0 COCTaBa, BHJ XMMHYECKO
CBS3M (KOBalleHTHAs, HOHHAs, MeTANIMYecKas, BOJAOPOAHAsA) B COSHHEHUAX, THIT
KPHCTAJUIMYECKOH peléTKH KOHKPETHOro BellecTBa (aromHas, MOJEKyIsApHas,
MOHHAs, METANIMYECKas ), XapakTep cpejibl B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
COEJIHHEHHH;

chOpMHUPOBAHHOCTE YMeHUH YCTAHABIHBATH MPHHALIEKHOCTh
HEOPraHH4eCKHX BELIECTB MO HX COCTAaBY K OINpeJen&éHHOMY Kjaccy/rpyrire
COCJIMHEHHUH (NPOCTBIE BELIECTBA — META/Ulbl M HEMEeTalJbl, OKCHUJIbI, OCHOBAHHS,
KHCJIO0TBI, aM(OTEPHBIE MMIPOKCHIBI, COJIH);

c()OPMHPOBAHHOCTE YMEHHI PacKpBIBATE CMBIC/ TEpUOAHYecKoro 3akona /1,
H. Mengeneesa u 1eMOHCTPHPOBATE €r0 CHCTEMATH3HPYIOLLYIO, 00BACHHUTENBHYIO
W TIPOTHOCTHYECKYIO (DYHKIHH;

C()OPMHPOBAHHOCTE YMEHMH XapakTepH30BaTh HEKTPOHHOE CTPOEHHE
aTOMOB XMMHW4YeCKHX oyeMeHTOB |4 nepuogos [lepuonuveckoil cHCTEMB
xumudeckux snemenros JI. M. Menpeneesa, ucrnone3ys MoHatus «s-, p-, d-
NIEKTPOHHbIE opOuTaTHY, «IHEPreTHYeCKHe VPOBHH», 00BACHATD
3aKOHOMEPHOCTH M3MEHEHHs CBOHCTB XUMHYECKHX JJIEMEHTOB H HX COeIHHEeHHI
1o nepuojam u rpynnam llepuoaudeckoii cuctemsl Xumudeckux anementos JI, M.
MeHnneneena;

ChOPMUPOBAHHOCTL  YMEHMH  XApakTepH30BaTh  (ONMCHIBATHL)  ObIIMe
XHMHYECKHE CBOHCTBA HEOPraHMYeCKHX  BElLUECTB  PasIMYHBIX  KJIACCOB,
NOATBEPHKAATh CYLIECTBOBAHHE T€HETHUECKOH CBS3H MEXIY HeOpraHHYyecKHMH
BEIIIECTBAMU C [TOMOIBIO YPABHEHHH COOTBETCTBYIOLMX XHMHYECKHX PeaKiuii;

C(hOPMMPOBAHHOCTE YMeHMS KIacCH(PUIHPOBATL XMMHYECKHE peakluH 1o
pasiuYHBIM [PU3HAKAM (YMCIY M COCTABY pearHpylOUIMX BELIECTB, TEILUIOBOMY
sQpexTy peakuuu, A3MEHEHHIO CTerneHeHd OKHCIeHHS NEMEHTOB, 00paTHMOCTH
peakiiuH, yHacTHIO KaTajiusaTopa);

C(hOPMHPOBAHHOCTE YMEHHMIl COCTABNATH YpPABHEHWs pPeaKlMil pasiMuHBIX
THIIOB, MOJIHBIE M COKPAIUEHHBIE YPABHEHHA peaklUMi HOHHOro oGMeHa, YUHThIBas
YCJIOBHS, MIPH KOTOPIX ITH PEAKLIMH HAYT /10 KOHIA;



COPMHPOBAHHOCTE  yMEHMIA MPOBOMIHTL  peaKiUMH, MOATBEPKAAIIHE
KaueCTBCHHBIH COCTAB PA3NMYHBIX HEOPraHUYECKHX BEIIEeCTB, pacno3HaBarh
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIHE B BOJHBIX pacTBOpax HEOpraHWYecKHx
BEILECTB;

copMHpOBAHHOCTE  yYMeHMI] PacKpelBaTh  CYUIHOCTh  OKMCIMTENBHO-
BOCCTAHOBUTEIILHBIX PEaKLMH 10CPEACTBOM COCTABIIEHHS JIIEKTPOHHOIO baaHca
ITHX peaKiuii;

C(OPMHPOBAHHOCTE YMEHHIT OOBACHATE 3aBHCHMOCTE CKOPOCTH XHMHYeCKOIi
PCAKIHH OT PasIHYHBIX (PAKTOPOB; XapaKTep CMelleH s XHMHYeCKOro paBHOBECHH
B 3dBHCHMOCTH OT BHELLHero Bo3/ieitcTBus (npuunun Jle Ilaresnse);

COPMHPOBAHHOCTEL  yMeHHi] XapakTepu3oBaTh XHMHYECKHE [IPOIecCHI,
fIEAKAIIME B OCHOBE MPOMBILLIEHHOTO MOJYYEHHS CePHOH KHCIOTBI, aMMHaka, a
TaKkxe COPMHPOBAHHOCTH MpeJiCcTaBlieHHit 06 O0BMMX HAYYHBIX MPUHUMIAX H
IKONOrHYECKHX MpodieMax XHMHYECKOro NPOH3BOJICTBA:

COOPMHPOBAHHOCTE YMEHMH TNPOBOAHTH BBIYHCICHHS HCTIONIb30BaAHHEM
NIOHATHA «MaccoBas N0JIs BEILIECTBA B PACTBOPE», OOBLEMHBIX OTHOLICHHMI Ta308B
NpH XHMHYCCKHX peaKlMsX, Macchl BELIECTBA UM oObEMA ra3oB 1o H3BECTHOMY
KOJIH4ECTBY BelllECTBa, Macce WM 00bEMY 0JHOro U3 YYAaCTBYIOLIHX B peakiun
BEILECTB, TEIOBOro >(deKTa peakiMHd Ha OCHOBE 3aKOHOB COXPaHEHHUs MACCHI
BEILECTB, NPEBPAILEHHS U COXPAHEHHS SHEPTHH,

cHOPMHPOBAHHOCTHL YMEHHI coGII0NaTE MpaBuia MoJib30BaHHI XHMHYECKO
Nocyioi u sabopaTopHeiM 0GOpYJOBaHMEM, a TakiKe npasuia obpauieHus c
BELIECTBAMHM B COOTBETCTBMH C HHCTPYKHHAMH 110 BBIMTOJHEHHIO HEIG(}[]EITDI}HI:IX
XUMHYECKHX OITBITOB; -

ChOPMHPOBAHHOCTE YMEHMIl MIAHMPOBAT M BBIIONHSTE XHMHUYECKHI
IKCIIEPUMEHT (pa3/ojkKeHHe MEepoKCHIa BOAOPOJA B NPUCYTCTBHH KaTallM3aropa,
OIIPEAE/ICHHE  Cpe/ibl  PAacTBOPOB  BEIIECTB C  MOMOIIBIO  YHHBEPCAIBHOIO
MHMKATOPa, BAMAHHE PasHYHBIX (PAKTOPOB HA CKOPOCTH XMMHYECKOH peakiu,
PEAKLIMH HOHHOTO OOMeHa, KaueCTBEHHbIC peakiuu Ha cynbtar-, kapbonar- M
NIOPHI-aHHOHBIL, HA KaTHOH aMMOHMS, pelleHHe IKCIEPUMEHTAIBHBIX 3a1a4 [o
Temam «Meranne u «Hemeranisi») B COOTBETCTBHH C MPaBUNIAMH TEXHHKH
Oe3onacHoCTH py 06pallieHH ¢ BelecTBaAMH | JiabopatopHeIM 000pyI0BaHKHEM,
HPEIACTABIATE  Pe3y/bTaThl XHMHYECKOTO SKCIEPHMEHTa B (OpME 3anucy
YPaBHEHHH COOTBETCTBYIOLMX peakuuii u (hOpMYJIHPOBATH BBLIBO/BI HA OCHOBE
ITHX pe3yjlbTaTOB;,

CHOPMHPOBAHHOCTE  YMEHHMIT  KPHTHYECKH aHANM3HPOBATL XHUMHYECKYIO
HH(OPMALIMIO, TOy4aeMyl0 W3 pasHBIX HCTOUHHKOB (cpeacTBa  MaccoBoi
KommyH#Kauuu, Mutepuer u apyrux);



COPMHPOBAHHOCTE  yMeHHH  cobmroaaTh MpaBulia  IKOJOTHYECKH
lenecoodpasHOro moBejieHHsi B OBITY W TPYAOBOH /JeSTENBHOCTH B Heasx
COXPAHCHUSA CBOETO 310POBbA W OKpYyKaloWleH NMPHPOAHOI cpenbl, OCO3HABATEH
ONaCHOCTH BO3ACHCTBHS Ha JKHBbIE OPraHU3MBbI ONPE/IeIEHHBIX BEILECTB, MTOHUMAZ
cMbicit mokasatens [1JIK, noscHaTe Ha npumepax crioco6sl YMEHBIIEHHA W
NPEOTBPAIIEHHA WX BPEIHOTO BO3/ICHCTBUS Ha OPraHn3M Ye/lOBeKa;

AL 00YHaOIIMXCA ¢ OrPaHMYEHHBIMH BO3MOKHOCTIMH 3JI0POBLA: YMEHHe
NPUMEHATE 3HaHUA 00 OCHOBHBIX JOCTYNHBIX METOJAX [O3HAHMS BEIIECTB M
XHUMHYECKHUX SBIEHHIH;

A CHeNBeIX M c1aboBHAAMIMX  O0YHalOUIMXCA: YMeHHe HCIONb30BaTh
penbeHO-TOUeHYIO cHeTeMy o6o3Hauennii JI. bpaiina nns sanucu xuMuveckux

thopmy,
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