MHUHUCTEPCTBO MNPOCBEIIEHUS POCCUUCKOW ®EJNEPALIMUA
MHUHUCTEPCTBO OBPA3OBAHUSI CAPATOBCKOM OBJIACTH
KOMMTET 1O OBPA3OBAHHIO AJIMUHUCTPAIIIHA
SHTEJIbCCKOI'O MYHUITUIIAJIBHOI'O PAMOHA
MYHUILHUTIAJIBHOE OBIIIEOBPA3ZOBATEJIBHOE YUPEK/IEHHUE
«CPEJHSISI OBILIEOBPA3OBATEJIBHAST LHIKOJIA Ne 20

[

UMEHU MAPUU UBAHOBHbI KYJIbKUHOUW»—
TN

PACCMOTPEHO COINTACOBAHO
P}'ngnnb mMoO 3am.apgekTopa no YBP

7 fz - == S5 1§
HUsanosa E. B. Anronosa O. C. *‘{-I"_Kﬂp}(u’li C.B. /)
Mporokoa Ne 1 30.08.2023 r. \\Hpuxas Ne 93/
Ot 30.08.2023 r. 0%:30.08.20

LOOKYMEHT NOAMUCAH
ONEKTPOHHOW NOAMUCHIO

C * 00D2DBA16L 2890A4D8A97AFC52
Kupiun Cepren
AeiicteuteneH: ¢ 23.08.2023 Ao 15.11.2024

PaGouas nporpamma
yueOHOro npeamera
«Xumus» (0a30Bblil YPOBEHb)

aast ooyuarommuxest 10-11 kiaccos

ureansc 2023



MOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1Mo XMMUU Ha YPOBHE CpeAHEro o0iiero obpazoBaHusi pa3zpaboTaHa
Ha ocHoBe @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHHHUB
Poccuiickoit denepaunn», TpeOoBaHMII K pe3ynbTataM OCBOCHHS (eaepaabHON
obOpasoBarenbHON mporpamMMbl  cpeaHero obmero obpaszoBanus (DOIT COO),
npeacTaBleHHbIX B DenepalbHOM rocy1apcTBEHHOM oOpa3oBaresibHoM ctangapte COO,
¢ yuérom KoHuenuuu  mnpenopaBaHus ~— y4eOHOro  mpeamera  «XUMHUSA»B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yrolux OCHOBHbBIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEeHHH «CTpareruu pa3BUTUS
BocniuTanusi B Poccuiickoii @enepaunn Ha nepuon Ao 2025 roma» (Pacnopsbxenue
[IpaBurensctBa PO o1 29.05. 2015 N2 996 - p.)

OCHOBY MOJX0/I0OB K pa3pabOTKe MPOTrpaMMbl IO XMUMUH, K OMPEACICHUIO 001IeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUA U Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMHU y4eOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM YpOBHE  COCTaBHIIM
koHUentyanbHble mnonoxkeHus PIOC COO o B3aMMOOOYCIOBIEHHOCTH —LIEJIEH,
COJICp)KaHMS, pEe3yJIbTaTOB OOydYeHHss U TPeOOBaHMUA K YPOBHIO MOJTOTOBKU
BBIMTYCKHUKOB.

B COOTBeTCTBMM C NaHHBIMH TOJIOKEHUSMHU TMporpamMma Mo XuMuH (0a30BbIH
YPOBEHB) Ha YPOBHE CPEIHETO 00I111ero 00pa3oBaHUs:

yCTaHaBIMBaeT o00sA3aTeNbHOEC (MHBApUAHTHOE) NPEIMETHOE COJIepIKaHUe,
OMpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJIOM STare
U3YYCHUS TPeMETa, MpeayCMaTpPUBACT MPUHIUIIBI CTPYKTYPUPOBAHUS COACPXKAHUS U
pacrpeiesieHus ero Mo Kjiaccam, OCHOBHBIM pa3ziesiaM U TEMaM Kypca;

naéT TpPHMEpPHOE pacrpeieiicHue y4eOHBIX YacoB IO TEMAaTHYCCKUM pasJieiam,
PEKOMEHIyeT MPUMEPHYIO ITOCJICOBATEILHOCTh HM3yYeHHUs OTACIBHBIX TEM Kypcac
y9€TOM MEXIPEIMETHBIX U BHYTPHIIPEIAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO IMpoiiecca,
BO3pacTHBIX ocoOeHHocTel oOyuatomuxcs 10—11 kmaccos;

1a€T METOAMYECKYI0 HMHTEPHPETAIUIo IeJei W3yYeHHs MNpeaMeTa Ha YPOBHE
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeaHero obmero  oOpa3oBaHUf,
COJIEPKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMS OCHOBHOM
oOpa3oBaTeNnpHON MpOTpaMMbI  CpPeAHET0 00mero o6pa3oBaHus  (JUYHOCTHBIX,
METaNpPeIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB  y4eOHO-ITO3HABATEIIBHON
JESTENIBHOCTH OOYyYalolerocss MO0 OCBOCHUIO cojepkaHusi mnpeamera. [lo Bcem
HA3BaHHBIM TMO3UIUSM B TMpPOrpaMMe MO XHMHU COONIO/IEHA MPEEMCTBEHHOCTHC
benepabHON pabouell MporpaMMoOil OCHOBHOTO OOIIIET0 00pa3oBaHUs MO XUMHH (s
8—9 ki1accoB 00pa30BaTENIbHBIX OPraHU3alMil, 0a30BbI YPOBEHB).

XuMudeckoe oOpa3oBaHHE, TOJy4yaeMOe BBITYCKHHUKaMH 0O0IIe00pa3oBaTeIbHON
OpraHu3aliy, SBJISETCS HEOThEMJIEMOW YacThio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIONIMM JTAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX [IECHHOCTEH, MPUCYIINX IEJIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus. JTH
IIEHHOCTU KacaloTCs IMO3HAHUS 3aKOHOB MPHUPOJbI, POPMHUPOBAHUS MHUPOBO33PEHUS U



oOmIeil KyJabTyphl YENOBEKa, a TaKKe 3KOJOTHYECKHM OOOCHOBAHHOTO OTHOUICHHSIK
CBOEMY 3JI0pOBbIO M IIpPUPOJHON cpene. Peanmsyercs xumuueckoe o0Opa3oBaHHUE
oOydJaronmxcsi Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS CPEACTBAMHU YYEOHOTO
npeaMera « XuMush», COIEPKaHNUE U IIOCTPOEHNE KOTOPOro OIIPEAEIIEHBI B IPOrpaMMe 110
XUMHH C YYETOM cCleUU(PUKU HAyKHM XMMHHM, €€ 3HAUEHUS B MO3HAHUM IPHUPOJbI UB
MaTepUaJbHOW JKM3HM OOIIECTBAa, a TAaKKe C y4€TOM OOMIMX LeJel U MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbBI CPETHETO 00IIEro 00pa3oBaHus B
Poccuiickoii @enepannu. Tak, HanpuMep, npu POPMUPOBAHUHU COJIEPKAHUS TIpeIMETa
«XUMHUSD» YUTEHBI CIIEIYIOIINE MOJIOKEHHUS O crielr(pruKke U3HAUeHUH HAyKH XUMUHU.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyio poJib
B COBPEMEHHOMW IIMBWJIM3ALIMU, B CO3JaHUU HOBOM 0a3bl MaTepuaabHOU KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBILUICHUS, B CO3/JaHUE
L[EJIOCTHOTO TMPEACTABICHUS 00 OKPY’)KAIOIIEeM MHpPE Kak O €IMHCTBE MNpPUPOAbI U
4esioBeKa, KOTopoe (OpMHUPYETCs B XMMHHM HAa OCHOBE IMOHUMAaHHs BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIErO MUPA, OCO3HAHMS B3aMMOCBSI3U MEKIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMH U BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.

TecHO B3aMMOIEHCTBYsI C JPYI'MMH €CTECTBEHHBIMHU HayKaMHU, XUMHUsA CTalla
HEOTHEMJIEMON YacThbl0O MHUPOBOHN KyJNbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOIO
Tpyda M OKU3HU Kaxjoro ujeHa oOumiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3uaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTHI HApaBJIeHA Ha pellIeHre rI100albHbIX
po0JIeM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YJHEPTreTUUECKOM, ITUIIEBOM,
HKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTBeTcTBUU ¢ 00ITMMU TESIMU U IPUHIIMITAME CPEIHETO O0IIero 00pa3oBaHus
comepxkanue npeamera «Xumus» (10-11 knaccel, 0a30BBI ypOBEHb HW3YyUYEHUS)
OpPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJbTYpHYIO MOJATOTOBKY OOyYaroIIuxcs,
HEOOXOJUMYI0 WM JJii BbIPaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEUIHOTO
BKJIFOUEHMS B )KU3Hb COLIMYMa, MPOAOHKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00JACTIX, HE
CBSI3aHHBIX HENOCPEJICTBEHHO C XUMHEM.

CocTaBnsiroliuMu npeameTa « XUMHsD) SBISIOTCS 0a30Bble Kypchl — «OpraHudeckast
xumus» 1 «O01as 1 HEOpraHUuYecKasi XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HAHUM IO HEOPraHUYeCKOu
XUMHHA (C BKJIIOYEHHMEM 3HAaHUW M3 OOWEH XUMHHM) M OpPraHMYECKOH XUMHH.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWW MPU HM3YYEHUM MpeaMera o0ecleurBacT
BO3MO>KHOCTbh PACCMOTPEHHS BCETO MHOTOO0OPA3Msl BEIIECTB HA OCHOBE OOLIMX MOHITHH,
3aKOHOB ¥ TEOPUM XMUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuveckasi XuMus» chopMupoBaHa B mporpamMme Mo XMMHUU Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3YyYEHHI0O Y4YeOHOro Marepuaja U 0O0YCJIOBJIE€HAa HCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUUN Ha ONPEACNIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,B
Kypce OpraHMYECKOM XHMMHUHU BEIIECTBA PAacCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUN, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
3JIEKTPOHHBIX MPEJICTABICHUI O CTpOeHUH BelecTB. CBeeHns 00 U3ydyaeMbIX B Kypce
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BEIIIECTBAX JAIOTCS B PA3BUTHUH — OT YTJIEBOAOPONOB JIO CIOXHBIX OHUOJOTHYECKU
aKTUBHBIX coequHeHuH. B Kypce opraHudyeckoil XWUMHUU TIOJY4arOT pa3BUTHUE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl TEePBOHAYAIBHBIC
MPEACTABICHUS] O XHMHYECKOW CBS3U, KIACCU(DHUKAIMOHHBIX MPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKiuu.

[Ton HOBBIM yrioM 3peHuss B mnpeaMere «Xumus» 0a30BOT0  ypOBHS
paccMaTpuBaeTCsl UM3YUYEHHBIH Ha ypOBHE OCHOBHOrO o00Imero o0pa3oBaHUs
TEOPETHUYECKHA MaTeprall U (aKTOJOTHUCCKUE CBEACHHS O BEIISCTBAX U XUMHUYECKOH
peakmmu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHudeckas XUMUsD 00ydJaronuMcs
IPEIOCTABIISACTCS  BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE TNEPUOJMYSCKOTO 3aKOHA
C 00IIETeOPETUUECKNX M METOJIOJIOTHYECKUX TO3UIUH, TIIy0Ke TOHITh UCTOPUUYECKOE
u3MeHeHne (QYHKIUMHA 3TOro 3akoHa — OT o00oOmaromed A0 OOBICHSAIONIEH U
MIPOTHO3UPYIOLLIEH.

Envnas cucreMa 3HaHWKW O BaXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaxX W TPUMEHEHWH, a TaKKe O XUMHUYCCKUX pEaKIHUAX, WX CYIIHOCTH |
3aKOHOMEPHOCTSAX MpOTEeKaHus nomnonHsercda B Kypcax 10 u 11 kmaccoB anemeHTaMu
coJiepKaHusl, UMEIOIMMHU KyJIbTYPOJIOTHYECKUN U MPUKIAHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TTIOHMMAHHUIO B3aMMOCBSI3H XUMHUHU C JIPYTUMHU HayKaMH, PACKpPhIBAIOT €€
pOJIb B TIO3HABATEILHOW W TMPAKTUYECKON NEATEIHHOCTH YeOBEKa, CIOCOOCTBYIOT
BOCITUTAHWIO YBAKEHUS K IPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUCCKUX
MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHUEU, KPUTHUUYECKH OCMBICIMBATH
uH(OPMAITUIO U IPUMEHSATH €€ JJIs TIOTIOTHCHUS 3HAHUH, PEIICHUSI HHTEIICKTYaTbHBIX
U DKCIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7a4. B 1emom cojepkaHue y4eOHOTO
npeaMeTa « XMMHUS» JTaHHOTO YPOBHS HM3YyYCHHS OPHEHTHPOBAHO Ha (hOPMHPOBAHUCY
00yJaronmxcsi MUPOBO33PEHYECKON OCHOBBI IS TOHUMaHUS PHIIOCOPCKHUX HICH, TAKUX
KaK: MaTepuallbHOE E€IWHCTBO HEOPraHMYECKOTO0 U  OpPraHWYeCKOTO  MHpa,
00YCJIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, ITO03HABAEMOCTh
IPUPOIHBIX SIBJICHUHN MyTEM SKCIEPUMEHTA U PEIICHUS] POTUBOPEUNN MEXTy HOBBIMU
dbakTaMl ¥ TEOPETHUECKUMHU MPENOChUIKAMH, OCO3HAHHWE POJU XHMHH B PEUICHUU
AKOJIOTUYECKUX TPOOJIEM, a TakKe MpoOJieM COEPEeKCHHsI SHEPTETHUYCCKUX PECypCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTUI U MaT€pPUAJIOB.

B murane pemeHus 3aa4 BOCHUTAHUS, PA3BUTHS M COIMATM3AIUN O0YUYaAOIINXCS
IPUHSTHIC MPOTPAMMON IO XMMHH MTOAXO0/IbI K ONPEACICHUIO COAEPKaHUSI U TTIOCTPOCHUS
npeaMeTa TpeaycCMaTpuBalOT (HOPMHUPOBAHWE YHHBEPCAIBHBIX YYEOHBIX ICHCTBUH,
UMEIOINX 0a30BOE 3HaYEHUE ISl PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS MPoOIIeM,
MOMCKa, aHallu3a U 00paboTKu MHGOPMAIIUK, HEOOXOIUMBIX JIJIs IPUOOPETEHUS OIBITA
MPAKTUYECKON U HCCIEOBATEIBCKON ACSITEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTOB
MO3HAHUU XUMUHU.

B npakTtuke npenoaaBaHusi XMMUM KaKk Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CpeIHEro oduiero oOpa3oBaHus, MPU ONPEIEICHUN COAECPKATEIHHON
XapaKTEPUCTUKU TEJIed W3y4YeHHS TMpeaMeTa HampaBlIeHUEM TEPBOCTEIICHHON
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3HaYUMOCTU TPATUIIMOHHO MpU3HAETCA (POPMHUPOBAHHE OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON ACSATEIBHOCTH YeJIOBEKA U KakK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. C METOIMYECKONM TOYKH 3PEHUS TaKOH
NOJIXOJ1 K OIIPEAEIICHUIO LIeJIEH N3YUYEHUS IPEIMETA SBJIAETCS BIOJHE ONPABIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHHUSI TTIABHBIMU LEISIMU U3YYEHUS TTpeaMeTa « X UMUS)
Ha 6a3oBoM ypoBHe (10-11 ki1.) sByISIFOTCS:

(GhopMHUpOBAHHE CHUCTEMbl XMMHUYECKHUX 3HAHMN KaK BaKHEWIEW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM JIeXKaT KIIIOUEBbIE MOHSTHS,
(dyHIaMeHTalIbHbIE 3aKOHBl U TEOPHUHM XUMHH, OCBOCHHE $I3bIKa HAyKH, YCBOCHHE U
NOHMMAHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHUE C UICTOPUEN X PA3BUTHUS U CTAHOBJICHHUS;

dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKUui, HEOOXOAMMBIX Jii MNpUOOpETEeHUs yMEHUMH
OPHUEHTUPOBATHCS] B MUPE BEIIECTB U XUMHUECKUX SIBJICHHI, UMEIOIUX MECTO B IIPUPOJIE,
B IIPAKTUYECKOU U NIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJCHUEM TMpaBuil 0e30macHOro
00OpallleHHsI C BEIIECTBAMM.

Hapsany ¢ 3TuM conepxareibHas XapakTepUCTHKa Ieledl U 3ajad H3ydeHus
npeAMeTa B MPOrpaMMe MO XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHH C
HOBBIMU TPUOPUTETAMH B CHUCTEME CpeaHero obmiero oobpazoBanusi. CeromHs B
MPENo/IaBaHUM XUMHHU B OOJBIIEH CTENeHW OTHAETCA MPEANOYTEHUE MPAKTUYECKON
KOMITIOHEHTE COJIepaHusi 00y4YeHUsI, OPUEHTUPOBAHHON Ha TOJTOTOBKY BBITYCKHHKA
00111e00pa3oBaTeIbHOM  OpraHM3allui, BiaJCIOlIero He HabopoMm 3HaHUM, a
(GYHKIMOHATBHOW T'PaMOTHOCTBIO, TO €CThb CIOCOOAMU M YMEHHUSIMH aKTHUBHOTO
MOJIyYEHHUS 3HAHUW Y MPUMEHEHHS X B PEaJbHOMN KU3HU JJISI PEIICHUS TPAKTUYECKHUX
3azay.

B »TOil CBSI3M mpU U3yYEeHUH MpeaMeTa «XUMHs» JOMUHHUPYIOUIEE 3HAUYCHHE
IpPUOOPETAIOT TaKKE 1SN U 3a]]a4H, KaK:

amanTamnys OOYyYarolUXCs K YCJIOBHSIM JUHAMHUYHO Pa3BHUBAIOLIETOCS MUPAa,
(GbopMHpOBaHNE WHTEIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMHpoBaHrEe y 00YUYaIOIIKXCSl KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUN),
MMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JJIA Pa3IUYHBIX BUIOB JIEATEIbHOCTH: PELIEHUS
npoOjemM, TOUCKa, aHamu3a W 00paboTku uHGOpMAIMKM, HEOOXOJAUMBIX JJIs
NpUOOPETEHUSI OMbITa ACSITENbHOCTH, KOTOpas 3aHMMAET BAXKHOE MECTO B MO3HAHUU
XUMHH, @ TakXe /s OLIEHKH C IO3ULUN HKOJIOTMYECKOM Oe30MacHOCTH XapakTepa
BJIMSIHUSI BELIECTB M XUMHUYECKUX IPOIECCOB HAa OPraHU3M YeJOBEKAa W IMPUPOJHYIO
cpeny;

pa3BUTHE ITO3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHbIX W TBOPYECKUX
CIOCOOHOCTEN 00ydarImuXcs: CIOCOOHOCTH CaMOCTOATENBbHO MPUOOpPETaTh HOBBIE
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3HaHHWS TI0 XWMHH B COOTBETCTBUHU C JKU3HCHHBIMH MOTPEOHOCTSIMH, HMCTIOJIB30BATh
COBpeMeHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA U aHAIM3a YYeOHON 1 HAyYHO-
MOMYJIIPHON MH(POPMAIIMA XUMUYECKOTO COICPKAHUS;

dbopMupoBaHUEe W Pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJIOAATEIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpPH IUIAHUPOBAHWM ¢ TPOBEJACHUU XUMHYECKOTO
IKCIICPUMECHTA;

BOCITUTAHHUE Y 00yJaroNuXxcs yOSKIEHHOCTH B TyMaHUCTHYECKOW HAITPaBICHHOCTH
XUMUHU, €€ BaXHOM pONM B PEIICHUH TIO0ATBHBIX MPOOJIEM PpPAIMOHATHLHOTO
PUPOOIIOIL30BAHMS, IIOMOJHCHHUS JHEPIeTHYCCKUX PECYpPCOB M COXPAHCHHS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe)HOTO OTHOIICHUSK
OpUPOJE W CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETEHHS OIbITa MCIOJb30BAHUS
MOJIYYCHHBIX 3HAHWM JUIA MPUHSATHS TPAMOTHBIX PEIICHHA B CUTYyaIUsAX, CBSA3AHHBIX
C XUMHYECKUMU SIBJICHUSIMU.

[leru w 3amayum  W3yYCeHHUS TIpeAMETa «XUMHS» TOIYyYHIIH  TOIPOOHYO
METOJMYECKYI0 HWHTeprperanuio B pasuene «llmanupyembie pe3ynbTaTbl OCBOCHUS
IPOrpaMMbl TI0O XUMHUI», OJlarofaps yeMy 00ecrnedeHo 4€TKOe MPEJCTaBICHUE O TOM,
KaKue 3HAaHUS ¥ YMEHUS UMCIOT MPSIMOE OTHOIICHHWE K pealn3aiii KOHKPETHOM Ieu.

B yueOGHOM muiaHe cpemHero oOmiero oopa3oBaHUs MPEeAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeAMETHON 00s1acTh « EcTeCTBEHHO-HAYYHBIC TIPEIMETHD.

OO1mee 4ncao 4acoB, PEKOMEHAOBAHHBIX JJIi HM3yYeHUs XUMHH — 68 4Yacos:
B 10 xnacce — 34 vaca (1 yac B Henento), B 11 knacce — 34 vaca (1 yac B Henento).



COJEPKAHUE OBYYEHMUA

10 KJIACC

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUU

[IpenMer opraHM4eckod XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHUEB
MOJyYEHUH HOBBIX BEIIECTB M MATEpUAIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coequnenuit A.M. bytiepoBa, €€ ocHOBHbIe TOJIOKEeHHsSI. CTPYKTypHBIE (DOPMYJIBI
OpPraHUYECKUX BEWIECTB. ['OMoJorusi, n3oMepusi. XUMUUYECKasl CBSI3b B OPraHUYECKUX
COEMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccuPuKaluu OpraHudeckux BemecTB. HomenknaTtypa
OpraHUYeCKUX COCAMHEHUH (cucTemMaThyeckas) U TPUBUAIbHbIC HA3BAHUS BaXKHEHIINX
MIPEACTABUTENEN KJIACCOB OPTAHUYECKUX BEILIECTB.

JKCIepUMEHTAJIbHbIE MeTO/Ibl M3Y4eHHs BellleCTB U UX NMpeBpamieHuii

O3nakomiieHHe ¢ 00pa3laMy OpraHMYeCcKHX BEIIECTB U MaTeprualaMi Ha UX OCHOBE,
MOJIETTMPOBAHUE MOJIEKYJ OpPraHMYeCKUX BEIIEeCTB, HAOJIOJEHHE U ONHCAHUE
JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB MPU HATPEBaAHUU
(n1aBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psif. MeTaH U 3TaH — NpoCTeuIne
MPEJCTABUTENN AJKaHOB: (pU3nUecKue U XUMUYECKHE CBOMCTBA (PEakiuu 3aMelIeHUs U
TOpEeHUs), HaXOXKACHUE B MPUPOJIC, TTOTYyUCHUE U TIPUMEHECHHE.

AJIKEHBI: COCTAaB M CTPOCHHE, TOMOJOTHMYECKHMU pAN. OTUIEH W MPONUIEH —
MPOCTEHIINE PEACTABUTEIIN AJIKEHOB: (PU3UUECKUE U XMMUUYECKUE CBOMCTBA (peaKkiuu
TUAPUPOBAHUSA, TAJOT€HUPOBAHUSA, THApPATALMM, OKHUCICHHS W MOJIMMEPU3ALINN),
MOJTy4YE€HHUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIIHNE
XUMUYECKHEe CBOMCTBa (peakiusi mnoiauMmepusainuu). llodydeHne CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTUYECKUN pANl. ALIETUNICH —
MPOCTEUIITUN MPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOWCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApPATALUUA, TOPEHUS),
MOJIYyYEHHUE U IPUMEHEHHE.

Apensl. ben3zon: coctas, ctpoeHue, puU3nUECKre U XUMHUYECKUE CBOMCTBA (PEaKINU
raJIOTCHUPOBAHUSI W HUTPOBaHHUA), IOJy4YeHUE M TMpuMeHeHue. Tonyon: cocmas,
cmpoeHue, Quauueckue U Xumuuyeckue Ce0UCMBA (peakyuu 2aio02eHUpo8aHus U
HUMPOBAHUs), NojyyeHue u npumenerue. TOKCUUYHOCTh apeHOB. ['eHeTHuecKas CBA3b
MEKly YIIEBOAOPOAAMH, PUHAIICKAIIMMHU K Pa3JIMYHbBIM KJIacCaMm.

[TpupoaHbIe UCTOUYHUKH YTIAEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTSIHBIC
ra3el. HedTp 1 €€ mpoucxoxnenne. CriocoOs! nepepadboTku HeTH: ePEeroHKa, KPEKUHT
(TepMuYecKHil, KaTaauTHueckuil), nuponus. Ilpogykrsl mnepepaboTku HePTH, UX
NPUMEHEHHE B TPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiab W TPOAYKTHI €ro
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nepepaboTKU.

JKcNepUMeHTAJIbHbIE METOIbI H3YUYeHHs BeleCTB 1 UX NMpeBpalleHn

O3HakoMIIeHHE ¢ 00pa3aMu MJIaCTMACC, Kay4yKOB U pe3uHbl, KosueKiuu «Hed1b»
U «Yroib», MOJACIMPOBAHUE MOJEKYJ YTJIEBOJAOPOJOB U TaJOr€HONPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKOH PadoThI: MOJTYyYEHUE ITHIICHA U U3yYEHUE €T0 CBOWCTB.

PacuérHble 3a1a4un

Brrurciiennst mo ypaBHEHHUIO XMMUYECKOM peakluu (Macchl, 00bEMaA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBA WM NPOJYyKTa pPEaKIMu [0 H3BECTHBIM Macce, OO0BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEILIECTB WIIM MPOTYKTOB PEAKIUN).

Kucaopoacoaepaxaiue oprannyecKue coeIMHEeHUs!

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ U ATaHOJI: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOWCTBA (pEaKUMH C aKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPO/IaMH,
rOpeHue), MpuMeHeHue. BogopoaHbie CBA3M MEXAY MOJEKyJaMu CUpTOB. JleiicTBHe
METaHOJIa ¥ ATAHOJIa HAa OPTraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIMLEPUH: CTPOEHHUE, (PU3UUYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU METAJlJIaMH, KadeCTBEHHas
peakiys Ha MHOTOaTOMHbIEe ClUpThI). JleiicTBUe Ha opraHu3M udenoBeka. [IpuMeHnenue
[JIMIEPUHA U STUIIECHTJIMKOJIS.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denoa.

Anpaerunpl U kemowusi. Dopmanbaeru, aleTalbIerua: CTpoeHue, GUu3nyeckue u
XUMUYECKUE CBOMCTBA (peakuMM OKHUCIEHUS M BOCCTAHOBIICHMS, KAau€CTBEHHbIE
pPEaKIMHK), OJTyYEHUE U TPUMEHEHUE.

Ayemon.: cmpoeHue, gusuyeckue u XumuieckKue ceouUCmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJLYYEeHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TIpeJebHBIC KapOOHOBBIE KUCIOTHI. MypaBbUHAs W yKCyCHas
KUCJIOTBI: CTpOEHUE, (PU3NUECKUE U XUMHUECKUE CBOMCTBRA (CBOMCTBA, O0IIME JIs Klacca
KHUCIIOT, peakius J>Tepudukanuu), MnoiaydyeHue u mpumeHeHue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJACTABUTEIM BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJIU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Crnoxxnble >QUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb )KUPOB.

VYrneBonbl: cocta, KiacCU(pUKAIUS YTJIEBOJOB (MOHO-, JU- W TIOJUCAXapPUIIBI).
I'mroko3a — mpocTeluii MOHOCaXapul: 0COOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3nYecKue
U XUMHUYECKHe CBoWcTBa (B3amMmopekcTBue ¢ ruapokcuaoM meau(ll), oxucimenue
aMMMa4YHbIM PpacTBOpoM okcuja cepedpa(l), BoccTaHoBiIeHUE, OPOKEHHUE TIIIOKO3bI),
HaXOXKJEHUE B MPUPOJE, TpUMEHEHHE, Ouonoruueckas poiab. Potocunre3. Opykrosza
KaK U30Mep IIIHOKO3BI.

Caxaposza — npedcmagumenb OUCAxXapuoos, 2uOpoU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u nemmono3a kak npupojHble noaumepbl. CTpoeHHe Kpaxmalia u
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1eJUTE0NI03bl. DU3NUYECKHE M XUMHYECKHE CBOMCTBA KpaxMaia (TUAPOIN3, KaueCTBeHHAS
peakius ¢ HooMm).

IKCNEePUMEHTATbHbIE METO/IbI U3yYeHHs BelleCTB U UX MpeBpanleHni

[IpoBenenue, HaOMOEHUE W OMHCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKITUN OJTHOATOMHBIX CIIUPTOB (OKUCIEHNE 3TAHOJIA OKCUIOM
menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TIUIIEPUHA C THUIPOKCHUIIOM
menu(Il)), anpaernmoB (OKHCIEHHME aMMHAyHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Menu(Il), B3ammopeiicTBUEe Kpaxmaiaa C  HMOJOM), MPOBEJCHHE
MPaKTUICCKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun

Brruncnenus mo ypaBHEHMIO XUMUUYECKON peakiuu (Macchl, 00béMa, KOJIUYeCTBa
UCXOJTHOTO BEIIECTBA WJIM TPOJYKTAa pEaKklUu IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOAHBIX BEIIECTB UJIU MPOYKTOB PEAKIUN).

A30TcCoep:Kale OpraHnyeckue coeJuHEeHUus

Amunvl. Memunamun u anunun: cocmas, cmpoenue, usuyeckue u XumMuieckue
ceolicmea (2openue, 83aumooelcmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aMdoTepHble OpraHuyeckue coefauHeHus. dusznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TIIMIMHA). buonornueckoe 3HaUeHUE
aMUHOKUCHOT. [lenrruasl.

benkn kak mpuUpOHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHYECKUE CBOMCTBA OCIKOB: THIPOJIU3,
JIeHATypalns, Ka4eCTBCHHBIC PEaKIIUK Ha OCIIKH.

JKCIePUMEHTAJbHbIE METOAbI H3yYeHHS BelleCTB U UX NMpeBpalleHUu
Hab6nronenue v onvcanue 1€MOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OeTKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIMK OEITKOB.

BbicokomoJieKyIsIpHbIE COeIMHEHUSA

OCHOBHBIC TOHSITUSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAUHEHUH: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MTOJIMMEPU3ALIIH, CPEIHSSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEpU3alus U
MTOJIMKOHAEHCAIUA.

Ilnacmmaccol  (noausmusien, ROAUNPONUILEH, NOJUBUHUIXAOPUO, NOJUCTNUPOTL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaouenogulil, XJI0PONPEHOB8blU U
usonpenosyvlil). Bonokua: HamypanivHble (XJI0NOK, wepcmb, WIENK), UCKYCCIMEEHHbIe
(ayemammnoe 80N0KHO, BUCKO3A), CUHMemuiecKue (KanpoH u 1aecan).

JKcNepUMEHTAJbLHbIE METO/IbI H3YUeHHs BeleCTB M UX MpeBpalleHn
O3zHakomiieHHe ¢ 00pa3laMu IPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexknpeaMeTHbIe CBA3H
Peasmszanust MEXOpEeAMETHBIX CBS3€M IPU W3YYEHHM OPTraHUYECKOM XUMUUB

10 kymacce OCYIIECTBISETCS Yepe3 MCIOJIb30BAHME KaK OOIMUX €CTECTBEHHO-HAYYHBIX
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NOHSATUHM, TaK M TIOHSATHUH, SBJSIOIIMXCS CUCTEMHBIMU JIJISI OTJACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKIIA.

OO111e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAJIU3, CUHTE3, KiIacCu(UKAIHs, TIEPHOANIHOCTD, HAOIIOICHUE, H3MEPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: MaTepusi, SJHEPrus, Macca, aToM, JJICKTPOH, MOJICKYJIa, SHEPTeTUICCKHIA
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperatHoe COCTOSHHE BEIIECTBA, (DU3MUYECKHUE
BEJIMYMHBI M CJAMHUIIBI UX U3MEPEHHUSL.

buonorus: xnerka, opraHm3Mm, Ouocdepa, OOMEH BEIIECTB B OpPraHHU3ME,
(doTocuHTE3, OMOJOTUYECKH aKTHBHEIE BelecTBa (O€JIKH, YTIIEBOIbI, KHUPHI, PEPMEHTHI).

['eorpadusi: MuHEpallbl, TOPHBIC TIOPOJBI, IOJE3HBIE HCKOMAeMble, TOIUIHBO,
peCypchl.

TeXHOJIOTHS: THUIIEBBIC MPOJYKThI, OCHOBBI PAIlMOHAIBHOIO IHTAHUS, MOIOIIUE
CpEeICTBA, JICKapPCTBEHHBIC U KOCMETHYECKHUE MTPEIapaThl, MATePHAIIbl U3 HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuit saemMeHT. AToM. Snpo aTtoma, M30TOMBI. DJIEKTPOHHAs 000JIOUYKA.
DHEpreTUYeCKue YpOBHM, MOAYpOBHU. ATOMHBIE OpOWUTanmu, S-, p-, d- DJIEMEHTBHI.
Oco0eHHOCTH pacIpeesieHUs SJIEKTPOHOB IO OPOUTAIISIM B aTOMax 3JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOI0B. DIICKTPOHHAS KOHPUTYpAITis aTOMOB.

ITepunonnueckuii 3akoH U [lepuoguueckas cucrema XUMUYECKUX dieMeHTOB [[.U.
MenpneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproinueckoil CHCTEMbl XUMUYECKUX
anementoB JI.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHMS AaTOMOB.
3aKOHOMEpPHOCTH W3MEHEHHUS] CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 0Opa3zyeMbIX HMH
MPOCTHIX U CJOKHBIX BELIECTB IO TPYIIAM M MEepUojaM. 3HAYCHUE MEPUOAUYECKOTO
3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMUYECKask CBA3b. BUIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HETOJsipHAss MW TOJISIpHAsi, HOHHAs, MeTajuimdeckas). MexaHu3mMbl 00pa3oBaHUs
KOBAQJICHTHON XMMHYECKOW CBS3M (OOMEHHBINM M JOHOPHO-aKIENTOPHBIN). BomopogHas
CBsI3b. BaJIeHTHOCTB. DIIEKTPOOTPULIATENIBHOCTh. CTENEeHb OKHUCIICHUS. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUMNA KPUCTAIUIMYECKOU PEIIETKH.

[Tonsitue o qucnepcHbIX cucreMax. MICTUHHBIE U KOJUIOWAHBIE pacTBOPBI. MaccoBast
JIOJISI BEIIECTBA B PACTBOPE.

Kiaccudukanus HeopraHndeckux coeauHeHuit. HoMmeHkIaTypa HEOpraHuueCKuxX
BEUIECCTB. | €HETHYEeCKass CBA3b HEOPraHMYECKHMX BEIIECTB, IMPUHAMICHKAIINX
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K Pa3JIMYHbIM KJ1accam.

Xumuyeckas peakuus. Knaccupukanus XUMUYECKUX PEaKUil B HEOPraHUIEeCKON
U OpPraHUYECKOM XWUMHUHU. 3aKOH COXPAaHEHHsS MacChl BEUIECTB, 3aKOH COXPAHEHUS U
[PEBPAILECHUS SHEPTUH P XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3NU4yHBIX (akTopoB. OOpaTHMble
peakuuu. XuMHU4YecKkoe paBHoBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

OnexTponutuueckas auccounanus. CunbHble U cialble 3nekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCAsl, HEUTpaJIbHAs, 1IesI0uHas. [lonamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakiiun MOHHOTO oOMeHa. [ uopoaus HeopeaHudeckKux u
OpP2aHUYECKUX 6eUyeCms.

OKHUCINTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  snexmponuse
pacniasos u pacmeopos co.e. llpumenenue snekmpoausa.

JKCIepUMEHTAIbHbIC METO/AbI H3YUYeHHS BeleCTB M UX MpeBpPaLleHUH

Hemonctpanuusa tabmun «Ileproguueckas cucreMa XuMudeckux siaemeHToB J[.U.
MenneneeBay, H3y4YeHHE MOJCICH KPUCTAUIMUYECKUX  PEHIETOK, HaOII0JICHHEe U
ONKCaHUE JEMOHCTPALMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3joKEHUE MEPOKCHUIA
BOJOPOJa B IPUCYTCTBUM KaTaau3aTopa, OIPEIEIICHHE CPeAbl PAaCTBOPOB BEILECTB
C MOMOIIbIO YHHUBEPCAJHLHOTO HMHJMWKATOpa, PEaKlMM MOHHOTO OOMeHa), NMpOBElECHUE
MpPaKTUYECKONH paboThl «BrusHue pa3nuvHbXx (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuérHble 3agaun
PacyéTel 110 ypaBHEHHSIM XUMHUUYECKUX PEAKIMK, B TOM YHUCJIE TEPMOXUMUYECKUE
PACYETHI, PaCUYETHI C UCTIOJIL30BAHUEM TTOHATHS «MAaCcCOBas J0JISI BELIECTBAY.

Heopranuuyeckast xXumus

Hewmeramnsl. [lonoxenne HemertamioB B Ileprognueckoil cucteMe XMMUYECKHX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DPU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETaUIOB (HAa MpUMEpPE KHUCIopoja, cephl, pocdopa u
yryieposa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a3oTa,
docdopa, yriaepona U KpeMHHUS) U UX COCIUHEHHUH (OKCHIOB, KHUCIOPOJICOASP KAIIIX
KHCJIOT, BOJJOPOJIHBIX COCTMHEHUM ).

[IprmeHeHne BAXKHENIIINX HEMETAIIJIOB U UX COCAUHECHUM.

Meramnel. Ilonoxenne wetawioB B Ilepuonnueckonl cucTeEME XHMHYECKHUX
anemeHToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JI0YEK aTOMOB
metamioB. OOmme  ¢usudeckue cBoiictBa  MetauioB.  CrlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSAJT HAPSKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIIMX METAIIOB (HATPHH, Kadui, KaJdbIllUi, MarHuiu,
ATIOMUHUH, IIUHK, XPOM, JKEeJI€30, MEJlb) U UX COCAUHEHUM.

OO6mume cnocoObl MoMyueHus MeTaioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auumul om kopposuu. lIpuMeHeHre METAIIIIOB B OBITY U TEXHUKE.
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JKCIePUMEHTATbHbIC METOAbI H3Yy4YeHHUS BEelIeCTB M X MpeBpalleHHil

N3ydyenne xosekuuu «MeTamibl U CILIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
DKCIIEPUMEHTAJIbHBIX 3a/Jad, HAOJIIOJAEHHE U ONMCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCH 1A ATFOMUHUS C PACTBOPAMHU KUCIIOT
Y 11IeJI0Y€el, KAUECTBEHHbIE PEaKIMU Ha KATHOHBI METAJJIOB).

PacuérHble 3aaaun

Pacuétel Maccel BeliecTBa WM O0BEMA ra30B 10 HM3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCe WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJHO U3 BEIIECTB
MMEET MIPUMECH.

X¥MMHUS U )KM3Hb

Ponp xmmum B oOecrneueHHMH 3KOJIOTHYECKOM, SHEPreTUYSCKOM W IHUIIEBOU
0€30MacHOCTH, Pa3BUTHHM MEIULIMHBI. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLINM.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPHUHIIUMIIAX MPOMBIIUICHHOTO MOJTYYEHHUS
BAKHEHMIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJIOB: BaXKHEUIIIME CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE  Marepuajbl, KpacKdh, CTEKJIO, KEepamMuKa, MaTepHUabl s
AJIEKTPOHUKH, HAaHOMAaTepHaJibl, OPraHUYECKUE U MUHEpaIbHBIE YI00PEHUS.

XuMHsi W 300pPOBbE YEIOBEKA: TMpaBWJia HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBwia O€30MaCHOI0 MCIOJIb30BAHMS IMpErapaTroB OBITOBOM XUMUU
B IOBCEIHECBHOM KU3HU.

MexnpeaMeTHbie CBA3U

Peanuzamuss MeXnpeIMETHBIX CBA3€H MPU WU3YUYEHUHU OOIIeld M HEOPraHUYECKOU
xumuu B 11 Kjacce OCyIIECTBIISIETCA Yepe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHHA, TaK W IOHATHW, SIBIIAIOIIMXCS CHCTEMHBIMH JUJISl OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHNE, SBICHUE.

duznka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJa, JHEPreTHUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIUUYMHBI U €IUHULBI UX U3MEPEHHUS,
CKOPOCTb.

buonorus: kineTka, opraHusM, 3KocucTemMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHbBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusa: MuHepanbl, TOpPHbIE MNOPOIbI, IMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHI.

TexHomorus: XuUMHYECKas NPOMBIINIICHHOCTb, METAJUIyprus, IPOU3BOJICTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  MHIIEBas
IIPOMBILUIEHHOCTb, dapmarieBTHUECKAS IIPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
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KOCMCTHYCCKUX npenaparos, IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCcpHaioB,
QJICKTPOHHAA INPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'NH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00YUYaIOLIMUCS
OporpaMM CpenHero oomero oOpa3oBaHUsl (JIMYHOCTHBIM, METaNpEeIMETHbIM U
npeaMeTHbIM). HaydHO-MeToauueckol OCHOBOM [JIsi pa3padOTKU  IJIaHUPYEMBIX
PE3yNbTaTOB OCBOCHUS IIPOrpaMM CpPEAHEro oOLIero 00pa3oBaHUs SBIIAETCS CUCTEMHO-
NEeATEIbHOCTHBIN ITOAXO/.

B cooTrBeTrcTBUM € CHCTEMHO-ACATEIBHOCTHBIM MOJAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro oOLIero
o0pa30BaHMs BBIJIEIEHBI CIEAYIOLINE COCTABISIOIINE:

OCO3HaHUE OOYYalOUIMMHCS POCCUHCKOM TIpakJaHCKOM HIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYue MOTUBALUHU K O0YUYEHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [ICHHOCTEH U MCTOPUIECKUX Tpaauliii 0a30BO HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaloOIIUXCSl PYKOBOJACTBOBATHCS B  CBOEH
JEATEIBHOCTU [IEHHOCTHO-CMBICIIOBBIMY YCTAHOBKAMU, IPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHYECKOT0 00pa30BaHMs;

HaJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEJH
Y CTPOUTH KU3HECHHBIC TIUIaHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPEAMETA « XUMUS» JOCTUTAIOTCS B €UHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBHUM C T'YMaHHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH U UEaTaMU POCCHICKOTO
Ipa)/1aHCKOIr0 00I1IeCTBa, MPUHATHIMU B OOLIIECTBE HOPMaMH U MpaBUJIaAMU MOBEJICHUS,
CHOCOOCTBYIOLIMMH IIPOLIECCAM  CaMOIIO3HAHHUSA, CaMOpPAa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUSI INYHOCTH O0YyUaIOLIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPaKaroT
c(OPMHPOBAHHOCTh  OMNbITA [O3HABATEJIbHOW M  MPAKTUYECKOW JESITENbHOCTU
oOyJaromuxcs Mo peai3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCIMTAHMS:

OCO3HAHUSI OOYYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TpaB M O0OS3aHHOCTEH,
YBAXXEHUSI K 3aKOHY U PABOIOPSIKY;

NPEACTABJICHUS O COLMAJIBbHBIX HOPMAX U MPABWIAX MEKIMYHOCTHBIX OTHOIICHUHN
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AESATEIBHOCTH TPH CO3MaHUM y4EOHBIX
MPOCKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3374, BBHITOJTHECHUH XWMHUYECKHX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U IMPpUHUMATb MOTHUBbI, HAMCPCHU, JTJOT'UKY U apTrYMCHTEI
13



JIPYTUX MPU aHAIHU3€E PAa3IMYHbIX BUJIOB YUEOHOH AESITENbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

IIECHHOCTHOTO  OTHOIIEHUSI K MCTOPUYECKOMY UM  HAYYHOMY  HACIIEJIUIO
OTEUECTBEHHOW XUMUMU;

YBaXEHUS K TIpOLEcCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHUXKEHUSI HAYKH €CTh pe3yJIbTar
JUTHTEIIbHBIX HAOIOCHUH, KPOMTOTIMBBIX SKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpECca U IO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUM U TOCIEIYIOIIEM aHAI3e
uH(OpMAIUU O IEPEIOBBIX JOCTHXKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHHS;

CITIOCOOHOCTH OIIEHMBATh CHUTYallMH, CBS3aHHbIC C XWMHYECKUMH SIBICHUSIMU,U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIU
IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U ITOCTYIIKK CBOMX TOBAPHUIIEH C TTO3ULIUHI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MTOCIIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHuA KyJIbTYpPbI 310POBbS:

MMOHMMAaHUS LIEHHOCTEH 3I0pOBOTO U 0€30MacHOro o0pasa *KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHONICHHWS] K COOCTBEHHOMY (PU3MYECKOMY M TICUXHYECKOMY
3J10POBBIO;

COOMIO/IeHNs TpaBWJI OE€30MaCHOrO OOpallleHus C BeHIeCTBaMU B  OBITY,
MOBCEHEBHOM JKM3HU U B TPYJIOBOM JIEATEILHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJ WHIWBUIYATBHOTO M KOJJIEKTHBHOTO OE30TacHOTO
MOBECHUS B CUTYAIMSIX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TIOCIEJACTBUUA W HENPHUATUS BPEAHBIX TNPUBBIYEK (yHOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KypEeHHS);

5) TPyA0BOT0 BOCIIMTAHHUS:

KOMMYHHUKATHBHOW KOMITETCHTHOCTH B yU4€OHO-HCCIIEOBATEIIBCKOM ACATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOW, TBOPUECKOU U IPYTUX BHUIAX CSITCIHHOCTH;

YCTaHOBKM Ha aKTHBHOE YYaCTHE B PCIICHHM IMPAKTHUYCCKUX 3a]1ad COIMaIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

WHTEepeCa K TPAKTUYECKOMY W3YyYCHHIO TIpodeccuii  pa3nmdHoro  poja,
B TOM YHCJIE€ HA OCHOBE IIPUMEHEHHS IIPEAMETHBIX 3HAHUM 110 XUMHUH,

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWMBHAYAJIbHOM TPacKTOpHUH 00pa30BaHuUs,
Oynymield mpodeccuu W peam3allid COOCTBEHHBIX J>KM3HEHHBIX ILIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWMHH, HWHTEPECOB U TMOTpPeOHOCTEH
00IIIEeCTBA;
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6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

DKOJIOTMYECKU 1IEJIECOO00Pa3HOr0 OTHOLIEHUS K MpHUpOJE, KaK MCTOYHUKY
CyILIECTBOBAaHMS )KU3HU Ha 3eMJIE;

NOHMMAaHHA TJ00AJIbHOIO  XapakTepa HSKOJOTMYECKUX IMpoOseM, BIUSHUS
HDKOHOMMYECKHUX MPOLECCOB HA COCTOSHUE NPUPOJHON U COLUATIBHOM CPEMBL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOIB30BAHUS TOCTHXKEHUN XUMUU [JS PELICHUS
BOIIPOCOB PALIMOHAIILHOTO IIPUPOAOIIOIb30BaHHS;

AKTUBHOI'O HEIIPUATUSA ACHUCTBHUM, NMPUHOCAIIMX BpEI OKPYKAIOLIEH IPUPOIHOU
Cpelle, YMEHHs IPOTHO3UPOBATh HEOJArONPUITHBIE JKOJOTMYECKUE IOCIEACTBUS
IPEANPUHUMAEMBIX IEHCTBUN U NIPEJOTBPAILATh UX;

HaJIU4Msl Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHHS, JKOJIOIMYECKOW KYyJbTYpBHI,
ONbITA JEATEIBbHOCTH JKOJOTMYECKOW HAIIPaBICHHOCTH, YMEHHsI PYyKOBOICTBOBATHCS
MMU B MO3HABATEIbHOW, KOMMYHHKATUBHOM M COLMATIbHON MPaKTUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMHPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKHU;

MOHUMAaHUs crenu(UKU XUMHUH KaK HAayKd, OCO3HaHUs €€ posid B (hOPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JAHUM  LEJIOCTHOIO  IPEACTABICHUS
00 OKpyXaroleM MHUpPEe Kak O €MHCTBE MPUPOJIbI U YEJIOBEKA, B TIO3HAHUU TIPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUur Ipo0IeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JIJISI COBPEMEHHOM ITUBHIM3ALINU: B €€
IYMaHHUCTHYECKOW HAMpaBIEHHOCTM M BAaXXHOM pOJM B CO3/aHUM HOBOU 0a3sbl
MaTepUaTbHOU KYJIBTYpPbI, PCIIEHUU TIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOH, MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTHH MEIUIIUHBI, O0OCCIIEUEHUHU YCIOBUM YCIEIIHOTO TPyJa U SKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXkKJAO0T0 YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: IMOHUMAaHMUS CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOJydaeMbIe
3HAHUSA JJIs aHaIu3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEro MUpPa U TIPOUCXOSIIUXB
HEM W3MEHEHUM, YMEHHUs JieJlaTh OOOCHOBAHHBIC 3aKJIIOUCHHMS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO MTOJTYUYEHHUSI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BAaTh XMMHYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYaIIUsIX;

VMHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B paslIWyHBIX cdepax MpodecCHOHATBHON
JNEATEIBHOCTH.
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METAIIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4EOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
CpemHero oo1ero 00pa3zoBaHus BKIKOYAIOT:

3HAYMMBIE TUISt dbopmupoBaHUs MUPOBO33pPEHNUSA oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOICHAYYHbIE TMOHSATHS, OTPAXKAIOIINE
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHENU(DUKY METOIO0B IMO3HAHMS, MCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, YHEPTUs, SBIICHUE, MPOIIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIIHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEeI0BaHHE,
HaOII0/IeHUE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTHE);

yHUBEpCalbHble YyuyeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJIsATUBHEIE), obecnieunBaromye (GopmupoBanue (yHKIIMOHATHLHOW TPAMOTHOCTH U
COLIMAJIbHON KOMITETEHIIUHU 00YyYarOIIUXCS;

CIIOCOOHOCTh O0OYYaIOIIMXCSl MCIOJB30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHIE 3HAHUSI U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B TO3HABATEILHON U
COLMAJIbHOM MTPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU YUEOHBIMU
MO3HABATEIbHBIMA, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JIEUCTBUSMMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTEIILHO (OPMYJIMPOBATH M aKTYaJM3UPOBATH IPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATH LENU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI I€ATEIBHOCTHU C IMTOCTABJIECHHBIMU LEIAMU;

WCIIOJIB30BATh IPU OCBOCHUU 3HAHUN TPUEMBI JJIOTUYECKOTO MBIIIIEHUS — BBIIEISATh
XapaKTepHbIE MPU3HAKU TOHATUN M YCTaHABIMBATh MX B3aUMOCBA3b, HMCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHS JIJIs1 OOBSICHEHUSI OTACIBHBIX (PAKTOB U SBIICHUI;

BBEIOMPATh OCHOBAHUS M KPUTEPUU I KIACCU(PHUKAIMK BEMIECTB M XUMHUYECKHUX
peaKuu;

YCTAHABIIMBATh MPUUYUHHO-CJIEACTBEHHBIC CBSI3U MEXAY H3yYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTUN),
BBISIBIISITH  3aKOHOMEPHOCTH M TNPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX,
dbopMyJIMPOBaThH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh B MPOLECCE MO3HAHUSA, HCHOJB3YEMbIE B XUMHHU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHUI 3HAK
(cuMBOJI) PlIE€MEHTa, XUMHYecKas (opMyJia, YpaBHEHHE XHMHYECKOH peakIuud — Mpu
pelieHur y4eOHBIX MO3HABATENbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSATh Ha3BAHHBIC
MOJICJIbHBIE TIPEJICTABIICHUS JUI BBIABICHUS XAPAKTEPHBIX IPU3HAKOB HM3Y4aeMBbIX
BEIIECTB U XUMHYECKUX PEAKIIUU.
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ba3oBble uccienoBare/ibCKkie 1eiCTBUA:
BJIaJI€Th OCHOBAMH METOI0B HAYYHOI'O IIO3HAHM BEIIECCTB U XUMUYECKUX PEAKLINN;
(GopMyIUpOBaTh LEIH U 33JIa4H UCCIIEIOBAaHNUs, UCIOIb30BaTh MOCTABICHHbIE U
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPAaBUILHOCTU BHICKA3bIBAEMBIX
CYXKICHUM;

BJIAJICTh HaBBIKAMH CaMOCTOATEJIBHOTO INIAHUPOBAHUS U IIPOBEACHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH yMEHHUS HaOIIOAaTh 3a XOJOM IIpolLecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMylIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;

IpUOOPETATh OIBIT YYEHUYECKON UCCIIeI0BATEIbCKON U TPOESKTHOU JI€ATEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEILICHUS
IIPAKTUYECKUX 3314, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [IO3HAHMUS.

Pa6Gora ¢ undpopmanmeii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHGPOpMALMK (HAy4YHO-TOMYJIIpHas
JAUTepaTypa XMMHUYECKOTO COJAEpKaHMs, CIpaBOYHBbIE TocoOus, pecypcbl MHTepHETa),
aHAIU3UPOBaTh UHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ T0OCTOBEPHOCTh U HENPOTUBOPEUYUBOCTH;

(bopMyIMpPOBATH 3aMIPOCHl U MPUMEHSTh PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(pOpMaIMu, HEOOXOAUMOM JIJIsl BHIITOJIHEHUST YUEOHBIX 33]1a4 ONPEEIEHHOTO TUIIA;

npuodperaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJIbHYIO (GopMy MpeAcTaBiICHUS HHPOpPMAIIUU
(cxembl, rpauKu, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayYHBIA SI3bIK B KAa4E€CTBE CPEACTBA IMpPHU pabOTe C XMUMHYECKOU
uH(popManuen: IPUMEHATh MEXIPEIMETHbIE ((PU3HMUECKHE U MATEMAaTUYECKHE) 3HAKU U
CUMBOJIBL, (hOPMYJIBI, a00pEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CpEJCTBA
HaIJISTHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJE JHWaiora u/viu
JMCKYCCUH, BBICKa3bIBaTh HICH, (OPMYJIMPOBATH CBOU MPEAJIOKCHHS OTHOCHTEIBHO
BBITOJIHEHUS TIPEJITIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMECd pPe3yJIbTaTOB IO3HABATCIBHON JIESTEIHLHOCTH,
HOJYYCHHBIX CaMOCTOSTEIIBHO WM COBMECTHO CO CBEPCTHUKAMHU TIPU BBINOJHCHUH
XUMHYECKOTO JKCIICPUMEHTA, TNPAKTUYSCKOW pPabOTHI 10 WCCIICJOBAHHIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3allii y4eOHOro MpoekTa U (OPMYJIUPOBATH BBIBOJIBI IO
pe3ysibTaTaM TPOBEAEHHBIX HWCCIICOBAHUM ITyTEM COTJIACOBAaHUS IO3UIMH B XOJIE
o0CcyXIeHHs 1 OOMEHa MHEHUSMH.
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PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUS

CaMOCTOATENIbHO  IUIAHUPOBATh M OCYLIECTBJISATH CBOK  [O3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uead W 3aJadyd, KOHTPOJIUPOBATb U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JEHCTBUI TP BBHITIOJTHEHUH
y4eOHBIX U MCCIIEI0BATEIbCKUX 3aj1ad, BEIOUpaTh Haubosee F3(hPeKTUBHBIN CIIOCOO UX
pELIEHUS C YYETOM IMOTYUYEHHUSI HOBBIX 3HAHHUI O BEIIECTBAX U XMMHUYECKUX PEAKIIMSIX;

OCYLIECTBISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTH Ha OCHOBE CAaMOAaHalu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHbIE PE3yNbTAaThl OCBOEHUA Kypca «OpraHudeckass XUMHsD) OTPAXkKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKON COCTABIISIOLIEN €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUPA, POJIM XMMHUH B TO3HAHUU SBJIEHUN NPUPOJbl, B GOPMUPOBAHUU
MBIIUICHUS] U KyJbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM
JUISL PELLICHUs] TMPaKTUYECKUX 3alady U HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLICHMSIK
CBOEMY 370POBbIO U IPUPOAHOM CPELE;

BJIQJICHUE CUCTEMOM XMMUYECKHUX 3HAHUI, KOTOPasi BKJIFOUAET: OCHOBOIIOIAr at0IIHe
HNOHATHA (XMMHYECKUHM 3JIEMEHT, aTOM, JJIEKTPOHHAs O00O0JOYKa aToma, MOJIEKYyJa,
BaJICHTHOCTh, JJIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTast U COKpaliéHHast), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
CKeJeT, QyHKIMOHAIbHAs rpyIna, paauKall, U30Mepus, U30Mepbl, TOMOJIOTHYECKUH psil,
TOMOJIOTH, YTJEBOAOPOJbI, KHUCIOPOA W a30TCOAEPKAUIME COECIUHEHHUS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannueckux Bemects A.M. byTiepoBa, 3aKOH COXpPaHEHUS] MACCHI
BELIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKH S3bIK XUMUW; MUPOBO33PEHUYECKNE 3HAHNUS,
JeXallue B OCHOBE MOHUMAaHUSl MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM,
(dakToIIOrHYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOIyYeHHMH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JESITEIBHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHHMH BBIABIATH XapaKTEpHble TNPU3HAKU MOHITHMH,
YCTaHABIMBAaTh UX B3aUMOCBA3b, MCIOJIB30BaTh COOTBETCTBYIOIIME IOHITHS NPU
ONMCAHUM COCTaBa, CTPOCHHUSI U MIPEBPALIEHUI OPraHUYECKUX COETMHEHMIA;

c(OpPMUPOBAHHOCTh ~YMEHUH HCIOJB30BaTh XMMHUYECKYID  CHUMBOJUKY JIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOW) (opMy
OpraHUYECKUX BEUIECTB M YPABHEHUN XUMHUYECKUX PEAKIUH, U3rOTABIMBATH MOJAEIU
MOJIEKYJI ~OpPraHMYECKMX BEIIECTB I WUIIOCTPALIMM HUX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(OPMUPOBAHHOCTh YMEHHUW yCTaHABIMBATh MPHUHAAJICKHOCTh H3YyUYEHHBIX
OpPraHUYECKUX BEILECTB M0 UX COCTaBY U CTPOCHMIO K ONpPEACIEHHOMY KJacCy/TpyIie
COeNUHEHUM  (YIJIeBOLOPOABI,  KHCIOPOA U a30TCOAEpIKAIIMEe  COCIUHEHUS,
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BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUsI), JaBaTh MM Ha3BaHWUSI MO CHCTEMATUYECKOM
Homenknatype (IUPAC), a Takke NpUBOAWTH TPUBHAIIbHBIE HA3BaHUSI OTIEIbHBIX
OpPraHUYeCKUX BEIIECTB (ITUJICH, TPOITUIICH, alleTHIICH, STHJICHTIINKOIb, TIIUIEPUH, (PeHO,
dbopmanberua, aleTalbIeru, MypaBblUHasi KUCJIOTA, YKCYCHasi KUCJIOTa, OJEMHOBAs
KUCIIOTa, CTEapUHOBAs KUCIIOTA, TITI0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0103a, TIIULUH);

c(hOpMHUPOBAHHOCTh YMEHHS ONIPENEIISATh BUIBI XUMUYECKOM CBSI3U B OPTAHMYECKHIX
COEIMHEHHUAX (OMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh yMEHUS TMPUMEHATH TOJOXKEHUS TEOPHH  CTPOCHUS
oprannueckux BemecTB A.M. bytinepoBa s OOBSCHEHUs 3aBUCHMOCTH CBOMCTB
BELLECTB OT UX COCTaBa M CTPOEHUS; 3AKOH COXPAHEHHS MAcChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOEHUE, (PU3UYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX KJIACCOB OPraHMYECKUX
BEIECTB (METaH, 3TaH, TWICH, MPOMIWICH, arleTiieH, Oytaauen-1,3, MmeTunOyTaaneH-
1,3, OeH307, METaHOJ, 3TaHOJ, ATUJICHTIUKOJb, TJIULEPHH, (PEHOJ, aleTaabAeTum,
MypaBbUHAasi M YKCYCHAasl KHUCJOTHI, IJIIOKO3a, KpaxMmal, LeJUII0103a, aMUHOYKCYCHas
KHUCJIOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HHUMHU YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUNA C UCTIOIB30BaHUEM CTPYKTYPHBIX (POpMYyT;

cOpPMHPOBAHHOCTh YMEHMSI XapaKTE€pU30BaTb HCTOYHUKHU YIJIEBOJOPOJHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI MX MEPepabOTKH M MPAKTHYECKOE
MPUMEHEHUE TPOAYKTOB NEpPepabOTKH;

c(hOpMUPOBAaHHOCTh YMEHUH MPOBOIUTH BEIYUCICHHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJMMYECTBA MCXOIAHOTO BEIIECTBA WU TMPOJIYKTa PEAKIHH TI0
U3BECTHBIM Macce, OObEMY, KOJMYECTBY OJIHOTO M3 HCXOJIHBIX BEILECTB WU
MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIAJCTh CUCTEMOM 3HAHMI 00 OCHOBHBIX METO/IaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYEHUU BEIIECTB U XMMUUYECKHUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BaAThH
CUCTEMHbIE XUMHUUYECKUE 3HAHUS ISl MIPUHSTUS PEIICHUNH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIO/IaTh MpaBUiia IOJIb30BAHUS XUMHUYECKOM
MoCy 101 1 1a00paTOpHBIM 000PYI0BAaHHUEM, a TAKKE ITpaBUiia 0OpAIlICHHS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOTHEHHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh  yMEHUW  IUIAHUPOBATH W BBIMIOJHATH  XMUMHYECKUI
AKCIEPUMEHT (TIpeBpalleHUs] OPraHWYECKHX BEIIECTB IMPU HArpeBaHUU, TOTYyUYCHHE
ATUJIEHA U HU3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPraHUYECKHX BEIIECTB,
JieHaTypauus OelIKOB MpU HArpeBaHUM, LBETHBIE PEaKIMU OEIKOB) B COOTBETCTBUHUC
MpaBUJaMU TEXHUKH 0€30MacHOCTHU MpHU OOpaIIeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
o00opyI0BaHMEM, TPEACTABIATh PE3YyJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKUMN U (POPMYIHPOBATH BBHIBOAbI HA OCHOBE
ATUX PE3yJIbTATOB,;

chOPMHPOBAHHOCTh ~ yMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUUYECKYIO
uH(OpMaIUIO, TOJIYYaeMYI0 U3 pa3HbIX UCTOYHUKOB (CpeIcTBa MaccOBOM MHMOpMaIuuy,
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WHTEepHET U 1pyrux);

c(hOpMUPOBAHHOCTH YMEHUI COOJII01aTh MPaBUiia 3KOJOTHUECKH 1IeIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOW AEATEIBHOCTH B LENSIX COXPAHEHUS! CBOETO 3/10pPOBbs U
OKpPY KaroIeld IPUPOJHOM Cpenbl, OCO3HABaTh OIIACHOCTb BO3JEHCTBHS Ha IKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPTaHUYECKUX BELIECTB, TOHMMas cMbIc nokasarens 11K,
HOSICHATh HAa TMPUMEPAaxX CHOCOOBbl YMEHBIIEHUS W MPEAOTBPAILCHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA;

i1 00y4arolmMXcsi C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CJIETIBIX M CJIA0OBUISLIMX OOYYaIOIIMXCSA: YMEHHUE HCIOJIb30BaTh peibedHO
TOYEUHYI0 cucTeMy oO0o3HaueHuil JI. bpaiins 1ist 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OOImas u HeOpraHWYecKas XUMHSD)
OTPAXKakoT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHpA, POJM XHUMUUA B TIO3HAHUM SIBJICHUW TPUPOABI, B
(bopMHUpPOBaHUN MBINUIEHUS U KYJIbTYPBI TUYHOCTH, €€ (PYHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOMMON [IJIsi PEIICHUs] TPAKTHYECKUX 3a7ad M IKOJOTHYECKH 00OCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAIOIIME
MOHATUSl (XUMUYECKUW DJIEMEHT, aTOM, HM30TOI, S-, P-, d- DJIEKTPOHHBIE OPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
3JIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBsI3b (KOBaJICHTHas,
HMOHHAasl, METAJJINYEeCcKas, BOJAOPOAHAS), KPUCTAJUTMYECKAsT pelI€TKa, TUIThl XUMUYECKUX
pEaKLMi, paCTBOP, JICKTPOIUTHI, HEAIEKTPOJHUTHI, FIEKTPOJIUTHUYECKAS TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPHUM U 3aKOHBI (T€OpPHUS] AIEKTPOJUTHYECKOM  JTUCCOILMAIINM,
nepuoauueckur 3akoH [[.M. MenaeneeBa, 3aKOH COXpAaHEHUSI MAacChl BEIECTB, 3aKOH
COXpPAHEHMSI U MPEBPAICHUS] SHEPTUU NMPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHWS, JIEKAIIUE B OCHOBE
MOHUMAaHHUS TMPUYMHHOCTH W CHCTEMHOCTH XMMHYECKHX SIBJICHHUH, (haKTOJIOTHYCCKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYUYSHUH U O€301TaCHOM HCITOJIb30BaHUN BaXKHEHIITHX
HEOPTaHWUYECKUX BEIIESCTB B OBITY M MPAKTUYECKOM JICSITCIIHHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh yYMEHHMH BBISBISATH XapaKTepHbIC TNPU3HAKKA ITOHSATHH,
yCTaHABJIMBATh WX B3aMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHATHS IIPU
OIKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(OPMUPOBAHHOCTh YMEHUW HCMOJNB30BATh XUMUYECKYIO  CHUMBOJIUKY JJIs
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHU XUMUYECKUX PEAKIIMA, CUCTEMATUUYECKYIO

HomeHknatypy (IUPAC) u TpuBuManbHble Ha3BaHUS OTICIbHBIX HEOPTaHMYECKHUX
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BeIECTB (yrapHblIil ra3, yriaekuclblil ra3, aMMHaK, raii€Has U3BeCTh, HeraléHas U3BeCTb,
MUTHEBAS COJA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHI OMPEIEIATh BAJCEHTHOCTh W CTENECHb OKHCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COCAUMHEHUSIX PA3IMYHOrO COCTaBa, BUJ XMMUUYECKOU CBSI3U
(KOBaJICHTHAsi, HWOHHAs, METaJUIMYecKas, BOJAOPOJHAsA) B COEAUHEHHUSIX, THI
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEIIeCTBa (aATOMHAs, MOJIEKYJIsIpHAst, MOHHAS,
METaNInYecKasi), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX COCTMHEHMI;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAMICKHOCTh HEOPTAHMYECKUX
BEIIIECTB TI0 WX COCTaBY K OMNPEACIEHHOMY KJIAcCY/TPYINE COCAMHEHHM (MPOCThIe
BEI[ECTBA — METAUIBI U HEMETaJUIbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, amM(pOTEepHEIC
TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUHN DPACKPBIBaTh CMBICI Teproaudeckoro 3akona J[.U.
MeHnneneeBa ¥ JEMOHCTPUPOBATh €T0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mnepuonoB Ilepuoguyecko CHCTEMBI XUMHUYECKUX
sanemeHToB JI[.M. MenneneeBa, HCHOIb3Ys MOHATUS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIINY,
«OHEPreTUYECKUE YPOBHW», OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHUYECKUX BJIEMEHTOB UM MX COEAMHEHUU MO mnepuoaam U rpymmam [lepuoguueckoit
CHCTEMBI XUMHYECKHUX djieMeHTOB /(.M. Menaeneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOWMCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATH
CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXKIYy HEOPraHMYECKHUMHM BEIIECTBAMUC
MIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHS  KJIACCU(PHUIIUPOBATh XHUMHUYECKHUE PEAKIIHH 10
Pa3IMYHBIM MPU3HAKAM (YUCITYy U COCTaBY PEarupyroNIruX BEMIECTB, TEIIIOBOMY b dexTy
peakiuyu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS DJJIEMEHTOB, OOPAaTUMOCTH peaKIluH,
Y4acTHUIO KaTajn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJISITh YPAaBHEHUS PEAKIIMM Pa3IUYHBIX THUIIOB,
TIOJIHBIE U COKPAIIEHHbBIE YPAaBHEHUS PEAKIINHA HOHHOTO OOMEHa, YIYUTBIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIMU UIYT 10 KOHIIA;

cOOPMUPOBAHHOCTHL ~ YMEHHMM  TPOBOAWTH  PEaKIUu,  IOJTBEPKIAIOIIUE
Ka4eCTBEHHBI COCTaB Pa3IMUYHBIX HEOPTaHMYECKUX BEILECTB, PACIO3HABATH OMBITHHIM
MyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUW  PACKPBIBATh  CYIIHOCTh  OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca ATUX
pEaKLHnil;

c(hOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHHS XUMHUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTus (nmpunnui Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XUMHUYECKHE MPOIIECCHI, JICKAIIIE
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B OCHOBE TIPOMBINUICHHOTO TIOJYYCHHUS CEPHOW KHCIOThI, aMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTD MPECTABICHUN 00 OOIIMUX HAYYHBIX MPUHIUIIAX U IKOJIOTMYECKUX
npoOaeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BHIYUCICHUS C UCTIOJIH30BAHUEM TTOHITHS
«MaccoBas 107151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUM Ta30B MPU XUMUYECKUX
peaKkIusIX, MacChl BelecTBa Wik 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIIOBOTO d(ddexTa
peaKkiiK Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MPEBPALIEHUS U COXPAHECHUS
DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBWjia IOJb30BAHUS XUMHYECKOU
MOCYI0M ¥ 1a00paTOpHBIM 000PYAOBAaHUEM, a TAKKE TIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKITUSMU 110 BBITTIOTHEHUIO JIAOOPATOPHBIX XHMHUYECKUX OITBITOB;

COPMHPOBAHHOCTh yYMEHUH  IUIAHUPOBaTh HM  BBINMOJHATHD  XHUMHYECCKUH
OKCIIEPUMEHT (pa3jioKeHHE TMEePOKCHIA BOJOPOJIa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/IeTIeHNE CpPeabl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO HMHIUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUUYECKOU PEAKIIMH, PEAKIIMH MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMK Ha CyIbh(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHWUSI, pelIeHUE SKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMaM «MeTtaiisl»y 1 «HemeTaiby)
B COOTBETCTBUU C MPABUIIAMU TEXHUKHU 0€30MACHOCTH MPU OOpaIIeHUH C BENIECTBAMU U
Ja00opaTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3yJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
(GbopMyIHMpPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMHPOBAHHOCTh  yMEHUW  KPUTHYECKH  aHAJIM3UPOBATh  XHUMHYECKYIO
uHoOpMaIMIO, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelICcTBa  MacCOBOM
KOMMYHUKAIH, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIATh TIPAaBHIIA IKOJIOTUYECKH 11€JIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY Kaloleld MPUPOTHON Cpeabl, OCO3HABAaTh OIMACHOCTh BO3JCUCTBHUS Ha JKUBBIC
OpTaHU3MBI OTIPEACIEHHBIX BEIIECTB, MOHUMas cMbIch Tokaszarens [1JIK, moscHsTh Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHUS UX BPEJHOTO BO3JEHCTBUS Ha
OpraHu3M YeJIOBEKa,;

Ui OOyYaromMxcsi C OrpaHUYCHHBIMU BO3MOXKHOCTSMH 37I0pPOBbS: yMEHHE
OPUMEHSATh 3HaHUSA OO0 OCHOBHBIX JIOCTYNMHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

IUIA CTETIBIX M CIAOOBHUIANINX OOYYArOIIMUXCS: YMEHHE HCIOJIb30BaTh pelbepHO
TOYEUHYI0 cucTeMy oO0o3HadueHuit JI. bpaiins ais 3anucu xumudeckux Gopmyi.

22



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosaunue
No KonnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3aesnoB U TEM [IporpamMmmHoO€ conepkaHue
/Tt 4acoB oOydJaronuxcs

y4eOHOro npeaMera

Paznen 1. TeopeTruueckue oc

HOBBI opralmqemcoﬁ XUMHUH

1.1 | Ilpenmer
OPraHUYECKON XUMHH.
Teopus ctpoeHus
OpPraHUYECKUX
COEIUHEHNN

A.M. bytneposa

3

[IpenmeT opraHM4eCKON XUMUU:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YEHUE B MIOJIyYEHUH HOBBIX BEIIECTB
Y MaTepuainoB. Teopust CTpOeHUS
OPTaHUYECKUX COCAUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTypHbIe (hOpMYITbI
OpraHMYecKuX BenlecTs. [ omosorus,
n3oMmepusi. XuMHA4YECKas CBSI3b

B OPraHMYECKUX COCTMHEHUSIX: KPATHBIC
CBSI3H, O- U T-CBSI3H.

[IpencraBienue o kIacCUPpUKAUU
OpraHnyeckux BemniecTs. HoMeHknaTtypa
OPraHUYECKUX COCTMHEHUN
(cucremaTuyeckasi) U TpUBUAJIbHBIE
HAa3BaHMs BAXKHEUIIUX IPEICTaBUTEIEN
KJIACCOB OPTaHUYECKHUX BEILIECTB.
JKCIEPUMEHTAIbHbIC METOABI
M3y4eHUsI BellleCTB U UX MpeBpallleHHI:

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHUH (BBISIBISITH UX XapAKTEPHBIC
NPU3HAKH), YCTAHABIMBATH UX
B3aMMOCBSI3b.

[TpuMeHsTh MOI0KEHUS TEOPUU
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. bytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHHUS.

Hcnonb30BaTh XUMUYECKYHO0 CUMBOJIUKY
JUISL COCTABIICHUSI MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIéHHON) (OpMYJT OpTaHUYECKUX
BEIECTB.

Omnpenensitb BUIbI XUMUUECKOH CBSI3U
(omuHapHbBIE, KPATHBIE) B OPraHUYECKUX
COETMHEHUSIX.

PackpbiBaTh poJib OpraHUYECKON XUMUH
B IIPUPOJIE, XapaKTEPU30BATh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ o0pa3iamMu
OpraHUYECKHUX BEIIECTB U MaTepHaIaMU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB MIPU HATPEeBAHUU
(rutaBieHue, oOyTrIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICTTMPOBAHNUE MOJIEKYJT
OpTraHUYECKUX BEIIECTB

3HAa4YCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBSI3b C IPYTHUMHU
HayKamH.

HaGmronath 1 onuchIBaTh
JIEMOHCTPALIMOHHBIE OIIBITHI; IPOBOIUTH
¥ OIUCHIBATh 1TaOOPaTOPHBIE ONBITHI U
IpakTHYeCKue paboThI

Hroro no pazneny

Pa3znea 2. YriaeBoaopoasl

2.1 | [IpenenvHbie AJKaHBL: COCTaB U CTPOCHHUE,
YTJIEBOJOPObI — rOMOJIOTHYECKUH psifl. MeTaH u 3TaH —
QJTKAHBI MPOCTEUIITNE TIPEICTABUTENIN AJTKAHOB:

COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3nYecKre 1 XMMUYECKHE CBOMCTBA
(peakuuu 3aMeILEeHHs U TOPEHUS ),
HAXOXKJEHUE B MPUPOJIC, TIOJIYYEHHUE U
PUMEHEHUE

2.2 | HempenenbHbIe AJIKEHBI: COCTaB U CTPOEHUE,
YTJI€BOAOPO/IbI: TOMOJIOTUYECKUHN Psifl. DTUIICH —

AJIKCHBbI, aJIKaJUCHBI,
AJIKMHBI

IIPOCTENIINHI NPEICTABUTEID AIIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(uznyecKue 1 XMuMHUYECKUE CBOMCTBA
(peakuu ruIpupOBaAHHS,
raJIOr€HUPOBaHUs, THIpaTaliy,

PackpbIBaTh CMBICHT H3y4YaeMbIX
HNOHSTUHN (BBISBIIATD UX XapaKTEPHbIE
NPU3HAKH), YCTAHABIINBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIME TTOHATHUS

IIpU OTMCAHUU COCTaBa, CTPOCHUS U
IPEBPALIEHUI OpraHU4eCKUX
COCIMHEHUM.

M cnonp30BaTh XUMUYECKYHO CHMBOJIMKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHOMN) (opMyI1 OpraHU4EeCKUX
BELIECTB.

YcTanaBnuBaTh NPUHAIJIC)KHOCTD
BELIECTB K OIPEJIEIICHHOMY KJlaccy
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OKHUCIICHHS U TIOJIMMEPU3AIIH )
Hax0XJICHUE B IPUPOJIE, TOTYUEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0ytaauen-1,3 u
MeTuiIoyTaaueH-1,3, xuMuaeckoe
CTpPOCHHE, peaKIrs MOJIUMEPU3AIINH,
IPUMEHEHUE (111 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

ANKHWHEI: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSA/I.
ALIETUIIEH — POCTEUILINN
MPEe/ICTAaBUTEINb ATKMHOB: COCTAaB,
XUMHYECKOE CTpOoeHUE, (PU3NUSCKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUJIPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUpaTaluy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYUYCHHUE U PUMEHEHHUE

23

ApoMaTu4eckue
YIJIEBOIOPOIbI

ApeHbl: 0€H301 U TOJIYOJI, COCTaB,
XUMHUUYECKOE CTPOCHHUE MOJICKYI,
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA
(peakIiu rajJoreHupoBaHus U
HUTPOBAHMS ), OJTyYCHUE

u npuMeHeHue. BiusHue Oensona

Ha OpraHu3M 4YesioBeka. ['eHeTuyeckas
CBS3b YTJIEBOJOPOIOB

YIJIEBOJIOPOJIOB 110 COCTaBY U
CTPOECHUIO, HA3bIBATH UX

M0 CUCTEMAaTUYeCKOW HOMEHKJIATYyPE;
MPUBOJUTH TPUBHAJIbHBIC HA3BAHUS
OT/ICJIbHBIX IIPEACTaBUTEIICH
YIJIEBOJIOPOJIOB.

OrnpenensiTe BUJIbI XUMUYECKON CBS3U
B MOJIEKYJIaX YTJI€BOJOPOJIOB;
XapaKkTepru30BaTh 3aBUCUMOCTD
PEaKIMOHHON CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIEeCKUe U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI MOTYUYECHUS TUITUYHBIX
MpEeJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ITUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISITE TEHETUUECKYIO CBSI3b MEXKITY
YIJIEBOJIOPOIaMHU U MIOATBEPKIATH €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKHUX
peaKuuil C UCIIOIB30BAHUEM

CTPYKTYPHBIX (hOpMYI.
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[Ipuponusie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Ipuponanslii ra3. [lomyTHbie HEDTAHBIC
ra3el. HedTpb 1 €€ mpoucxoxaenue.
Cnioco0Os1 nepepaboTku HEDTH:
NIEPETOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). ITpoayKTel
nepepaboTKu HePTH, NX MPUMEHEHHUE
B IIPOMBITIUICHHOCTH U B OBITY.
KameHHBI! yToip U IPOIyKTHI €70
nepepadboTKH.

JKCIEePUMEHTAIbHbIE METO/IbI
U3y4eHHs BellecTB

U UX IpeBpallleHuii:

e JleMOHCTpanuu:

— kosutekiuu «HedpTe» u «Yrosby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD).

¢ JlabopaTopHBIE OMBITHI:

— Ka4EeCTBEHHOE OIpEEIICHHE yIiIepoia
Y BOJIOPO/Ia B OPraHMYECKUX BELIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJJACTMACC, KAYUYYKOB U PE3UHBIL;

— MOJIEIMPOBAHNUE MOJIEKYJI
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOHBIX.

o [IpakTuueckue pabOTHI:

No 1. Tlonmyuenue 3TrieHa U U3yYEHUE
€ro CBONCTB.

XapakTepu3oBaTb UCTOYHUKHU
YIJIEBOJIOPOHOTO CBIPbsI (HEDTh,
IPUPOIHBIN ra3, yrojib), CIocoObl UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JTy4aeMbIX MPOIAYKTOB.
Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJI0ICHUE U ONTMCAHNE XMMUYECKOTO
AKCIIEPUMEHTA (JJTaOOPATOPHBIE OIBITHI U
paKTUYECKUE PaboThI).

CrnepnoBathb npaBuiiaM 0e30mMacHoON
paboThl B 1abopaTopuu

IPU UCTIOJIB30BAHUHN XUMHUYECKON
nocyAbl U1 000pyI0OBaHUS, a TAaKXKe
npaBuJiaM OOpallleHUsl C BEIIECTBAMHU

B COOTBETCTBUU C MHCTPYKIHUSIMU
BBITIOJHEHUSI Ja00PATOPHBIX OIBITOB U
MPaKTUYECKUX pa0OT MO MOJYYESHHIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBisaTs pe3yabTarThl
AKCIEPUMEHTA B (pOpME 3amucu
YPABHEHUM COOTBETCTBYIOIINX PEAKIUN
U JIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[TpoBOAUTD BBIUKCIECHHUS

JUTS ONIPEAEIICHUS] MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOro BEIECTBa,
110 YPABHEHUIO XUMUYECKOM peaKInu.
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e Pacuérnbie 3anaum:

— OINPEIENICHUE MOJIEKYJIIPHOU
(bopMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX 3JIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHAYECKOMN
peakuuu

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIIATH CBOO [TI03HABATEIIBHYIO
NEeATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IpyIIoOBOi y4eOHO
NEATEIbHOCTH

Hroro no pazaeny

13

Pa3znen 3. Kuciaopoacoaepsxkaniue opranudeckue coeJuHeHusI

3.1

Cruptsl. PeHou

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHUYECKOE
cTpoeHue, GU3NIECKUe U XUMUUECKUE
CBOMCTBA (pEaKIUH C AKTUBHBIMU
MeTaJlJIaMU, TaJI0T€HOBOJOPOIAMH,
ropenue), npuMmeHenue. Bonopoanas
CBsI3b. @U3HOJIOTUUECKOE JICHCTBHE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJoBeKa.

MHOroaToOMHBIE CIIUPTHI: ATHUJICHTIIUKOJIb
Y TJIMLEPUH, XUMUYECKOE CTPOCHHE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(B3aMOACHCTBHE CO MIETOUYHBIMU
MeTaJUIaMH1, KAYECTBEHHAS PEaKIUs
Ha MHOT'OATOMHBIE CIIHPTHI).
DuU3HNOI0ru4YeCcKOe A CTBHE

Ha OpraHu3M uesoBeka. [ I[pumenenmne
TIMIEPUHA U STUIICHTIIUKOJIS.

PackpeiBaTh cMBICI H3y4aeMBbIX
MOHATUM (BBISABIISATH UX XapaKTEPHbIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MTOHITHUSA

IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILIEHUN OPraHUuYECKUX
COEJIMHEHU.

Hcnonp30BaTh XUMUYECKYHO CHMBOIUKY
JUISL COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalIéHHOMN ) (hOpPMyIT OPraHUYECKUX
BEILIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEAECICHHOMY KJIacCy
110 COCTAaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTHYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
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®enoi. CTpoeHHre MOJEKYJIbL,
duznyecKre U XUMHIECKHUE CBOMCTBA
dbenona. TokcuuHocTh (heHoIIa, ero
bu3noIOTNYECKOe TCUCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenue
dbenona

3.2

ANbaeruabl.
KapOoHOBbIE KHUCITOTHI.
CnoxHbIe 2UpPHI

Anpnieruibl: GhopMaIbaeru u
aleTaNbICTH, XHMUYECKOe CTPOCHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(peakuuu OKMCIICHUSI 1 BOCCTAHOBJICHUSI,
KaueCTBEHHbBIC PEAKIINH ), TIOJyICHHUE U
IPUMEHEHHUE.

OOHOOCHOBHBIE ITPEAEIIBHBIE
KapOOHOBBIE KUCIIOThI: YKCYCHast
KHCIIOTa, XUMUYECKOE CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(oOmre cBOMCTBA KUCIIOT, PEAKIIHs
TepUPUKAINN ), TTOTYICHUE U
npuMeHeHue. CTeapruHOBAs U OJICHHOBAS
KHCJIOTHI KaK IIPEJACTAaBUTEIIA BBICIIINX
KapOOHOBBIX KHCJIOT. Mbla KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

CrnosxHble 23Ul KaK MPON3BOTHBIC
KapOOHOBBIX KUCIIOT. ['uaponu3
CJIOXKHBIX 2PUPOB. Kupsl Kak

OT/CJIbHBIX IIPEACTaBUTEIICH
KHUCJIOPOACOIEPKAIIUX COCTUHEHUH.
XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npUMEHeHue, GU3NYECKUe U
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJTYYEHHUS TUITHYHBIX
MPEACTABUTENICH pa3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKAIIUX COEAUHEHNN
(MeTaHoONa, 3TaHOJIA, TJIUIIEPHUHA,
denona, popmanpaeruna,
aleTalbJIeTu/1a, YKCYCHON KHUCIIOTHI,
[JIFOKO3bI, Caxapo3bl, Kpaxmaia,
1[EJUTIOJIO3b1 ); BBISIBIISITh T€HETUYECKYIO
CBSI3b MEXK/1Yy HUMU U MTOATBEPKIATh €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuil C UCIIOIB30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOECHUE U TPUMEHEHUE KUPOB,
XapaKTepru30BaTh X 3HAYCHHE

JUIS )KU3HEIESI TENIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMaCHOCTh BO3/ICHCTBUS
Ha KUBbIC OPTaHU3MBbI OIIPEACICHHBIX
OpraHNYeCKUX BEUIECTB, MOACHATh

Ha IpUMepax Croco0bl YMEHBIIECHUS
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IIPOU3BO/IHBIE TJIMLEPUHA U BBICIINX
KapOOHOBBIX KHCIIOT. [ ' Maponn3 >Kupos

33

YrieBoabsl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
yIJIEBOJIOB (MOHO-, IU- U
nosiucaxapubl). [ roko3a —
IIPOCTENIIINN MOHOCAXapuA;
0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMO/JICHCTBUE

¢ ruapokcugom meau(Il), okucnenue
aMMHaYHbIM PACTBOPOM OKCHA
cepebpa(l), BoccTanoBieHue, OpokeHHE
TJIFOKO3bI), HAXOXK]IEHUE B IPUPO/IE,
MPUMEHEHUE TIIFOKO3bI, OMOJIOTHIEeCKas
POJIb B JKU3HEACSATEIIbHOCT OpraHu3Ma
yenoseka. dorocunres. PpykTo3a Kak
M30MED TITIOKO3BI.

Caxapo3sa — npeIcTaBUTENb
JMCaxXapua0B, TUAPOIN3 CaXapo3bl,
Hax0XJICHUE B MIPUPOJIC U MPUMEHEHHUE.
Kpaxmai u 1esnmrono3a Kak IpupoHbIe
MOJIMMEPBI: CTPOCHHE Kpaxmaia 1
LEJUTIOI03b], PU3UYECKUE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAS PEAKIIUsI C UOJIOM).
JIKCIEePpUMEHTAIbHbIE METOIbI
U3y4YeHHs BelleCTB U UX MPeBPAIleHNI:

Y TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICIICTBUS HA OpPTraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — IIPOBEJICHUE,
HAOJIIOJICHUE U OIIMCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (JJaOOPATOPHBIE OIBITHI U
npakTHUecKue padoThl).

CrnenoBath npaBuiiaM 0€30MMacHON
paboThl B 1abopaTopuu

IIPU UCTIOJIb30BAHNU XUMUYECKOM
oCcyzAbl U1 000pYyI0OBaHUS, a TAKKE
npaBuiiaM 00paIlIeHus ¢ BEIECTBAMHU

B COOTBETCTBUM C UHCTPYKLHAMHU
BBITIOJIHEHMS J1a0OPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOT IO MOIYUESHUIO
Y U3yUYCHUIO0 OPTraHUYECKUX BEIIECTB.
[IpencraBiasTh pe3ynbTaThl
JKCIIEpUMEHTa B (hopMe 3arucu
YPABHEHUU COOTBETCTBYIOLINX PEAKLIAN
U JIeJIaTh BBIBOJbI HA UX OCHOBE.
[TpoBOAUTDH BBIUKCICHHUS

JUISL ONIPEICIICHNS MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKOU PEAKIIIH.
CaMOCTOATENbHO MIIAHUPOBATh U
OCYIIECTBIISITH CBOIO MIO3HABATEIHHY IO
NeSITENIbHOCTD; IPUHUMATh aKTUBHOE
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¢ JlabopaTopHBIEC OTIBITHI:

— rOpeHue CIHUPTOB;

— B3aUMOJCHMCTBUE IITUIEPUHA

¢ runpokcuaom meau(1l);

— Ka4eCTBEHHBIEC PEAKIH aJbJACTUIOB
(OKHCIIEHHEe aMMHAYHbIM PacCTBOPOM
oKcujia cepedpa ¥ THAPOKCUIOM
menu(Il));

— B3aMMO/JICHCTBUE KpaxMasa ¢ HOJI0M.
e [IpakTrueckue paboThI:

Ne 2. CpolicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuéTHbIC 3a/1a4un:

— OIIpEAEIICHUE MOJIEKYJIIPHOMN
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJIIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U MO0 Macce
(o0BeMy) IPOIYKTOB CTOpaHUS;

— pacy€Thl [0 YPABHEHUIO XUMHUECKON
peaxkuu

y4acTue B IpynnoBoi yueOHOU
JEATENBHOCTH

Hroro no pazuneny

13

Pa3znen 4. A3orcoaep:xaniue OpraHndecKue coeIMHeHus

4.1

AMUHEL.
AMWHOKHUCIIOTHI.
benku

3

AMUHBI: METUJIAMUH — IPOCTECUIIINI
MIPEJICTABUTENIL AMUHOB: COCTAaB,
XUMHUYECKOE CTpOCHHE, (DU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaKkuu

PackpeiBaTh cMBICI H3ydaeMBbIX
NOHATUH (BBIABIISITH UX XapaKTEPHBIE
MPU3HAKH), YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJb30BaTh
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C KMCJIOTaMH U TOPEHHUS ), HAXOKICHUE
B IIpUpoie. AMUHOKHCIIOTHI KaK

aM(bOTCpHLIC OpraHu4eCKHUC COCAMHCHNS.

dus3nyecKkue 1 XMMHUUYECKHE CBOMCTBA
AMHUHOKHUCJIOT (Ha MpUMepe TIIMIIMHA).
buonornyeckoe 3HaueHE aMUHOKHCIIOT.
CHHTE3 NIENTHIO0B.

benku kak mpUpOIHBIE TTOTUMEPHI.
[TepBuyHasi, BTOpu4Hasi U TpETUYHAS
CTPYKTypa 6eKoB. XUMUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JI€HaTypalus, KaueCTBEHHbIE PEaKIUU
Ha OCJIKH.

JKCNePUMEHTAIbHbIE METO/IbI
U3y4eHHUs BelleCTB M UX NPeBPallleHu:
e J[eMOHCTpanuu:

— JIeHaTypalus OCIKOB MPU HArPEeBaHUU;
— IIBETHBIC PEaKIMKU OCIKOB

COOTBETCTBYIOIIHNE MOHSATHS
P OMTMCAHWUU COCTAaBa, CTPOCHUS U
IpeBpalleHU OPraHuYeCKUX
COECIMHEHU.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaniéHHon ) GopMyJ1 OpraHUuYECKUX
BEIIECTB.

OnpenensTs MPUHAAICKHOCTH BEIIECTB
K OIpEACICHHOMY KJIaCCy MO COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

110 CUCTEMATUYECKON HOMEHKJIATyPE;
PUBOJAUTH TPUBUAIIbHBIE HA3BAHMUSI
OTJICTILHBIX TIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHue, GU3NYECKue U
XHMHUYECKHE CBOMCTBA, BaKHEHUIIIHNE
CIIOCOOBI MOTYYEHUSI TUTUYHBIX
MIPEICTABUTENCH a30TCOAEPKAIIUX
COCIMHCHUH (METHUIaMUHA, TJIUIUHA,
OCIKOB).

OmnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHSTH
Ha TIpUMepax 3HaueHue OEIKOB

JUTSL OpTaHU3Ma YesioBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HA0MI01aTh U
ONMCHIBATh IEMOHCTPAI[MOHHBIN
DKCIIEPUMEHT.

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBJIATH CBOIO ITO3HABATEIILHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IpyIIoOBOi y4eOHO
JEeATEIbHOCTH

Hroro no pazaeny

3

Paszpne. S. BeicokoMou1eKyJIsipHbIe COeIMHEHH S

5.1

[Iimactmaccsl.
Kayuyxku. BoyokHa

2

OCHOBHBIE ITOHATHS XUMUAHN
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb ITOJIMMEPU3ALIUH, CPEIHSAS
MoJIEKyJIsIpHas Macca. OCHOBHBIE
METOJIBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCIMHEHHUN — ITOJIMMEpHU3aLusl U
IIOJINKOHICHCALINS.

[TnacTMacchl (MOIMATUIIEH,
IIOJIAIIPOTIWIIEH, ITOJIMBUHWIXJIOPU,
nosimctupoit). HatypanbHelil 1
CUHTETUYECKNE KAyUyKH
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN U
U30IIPEHOBBIN). BoslokHA: HaTypanbHbIE
(XJI0TOK, MIEPCTh, MIENK),
UCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Bnaners nzyyaeMpIMu XMUMUYECKUMHU
MOHSTUSMU: PACKPBIBATH CMBICIT
M3y4aeMBbIX TOHATUN U PUMEHSTH 3TU
IIOHATHS IIPU OIIMCAHUU COCTaBA U
CTPOEHHS BBICOKOMOJIEKYJISIPHBIX
OPTraHUYECKHUX BEILIECTB,

JUTs1 OOBSICHEHUS OTJIETIbHBIX (DaKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIUKY
JUTSI COCTaBIICHUS CTPYKTYPHBIX (popmyt
BEIECCTB U YPABHEHUM PEAKIUN
MOJIMMEPU3ALUHU U TTOJIMKOHACHCAIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4YyKOB,
HanOoJIee pacpoCTpaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; TPUMEHECHUE
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BHUCKO03a), CHHTETHUECKHUE (KalpoH U
JIaBCaH).

JKCcnepuMeHTATbHbIE METObI
U3y4YeHHs BellleCTB U MX NMpeBpaleHuii:
e JleMoHCTpauu:

— O3HaKOMJIEHHE ¢ o0pa3iaMu
MIPUPOJTHBIX i UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAacC, KaydyKoB

B Pa3JIMYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
ONMCHIBATH IEMOHCTPAI[UOHHBIN
HKCIIEPUMEHT

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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11 KJIACC

Haumenosaunue
pa3aenIoB U TEM
y4eOHOro npeaMera

No
m\n

KonnuectBo
qacoB

[IporpammHOe comeprkaHue

OCHOBHBIE BU/IBI ICATEIHBHOCTH
oOydJaronuxcs

Paznen 1. Teoperuueckue oc

HOBBI XMMHUH

1.1 | Crpoenue aToMOB.
[Teprnonnueckui
3aKOH U
[Tepuoanueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. Menneneena

3

Xumuaeckuii aemenT. Atom. CocraB
aToMma, U30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH,
OJAYpPOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenThl. OCOOCHHOCTH
pacnpeaeneHus IEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJBITNX IEPUOIOB. DIEKTPOHHAS
KOH(UTyparusi aTOMOB.
[lTepuoanueckuii 3aK0H 1
[lepuoauueckas cucteMa XuMHYECKUX
anemeHnToB /1. 1. MenneneeBa. CBs3b
MEPUOJINYECKOTO 3aKOHA U
[Teprnoanueckor CUCTEMBI XUMHAYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPHUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XMMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEILECTB 10 TPYIIaM U
nepuojaM. 3HaueHUE NEPUOIUYECKOTO
3aKOHA ¥ CUCTEMbl XUMHUYECKUX

PackpbiBaTh CMBICIT U3y4aE€MbIX
MOHATUH (BBISIBISITH UX XaPAKTEPHBIC
MPU3HAKH ), yCTAHABIIUBAThH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa /I. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3HPYIOLLYIO,
00BSACHUTENIbHYIO U POTHOCTUYECKYIO
GbyHKIUH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHE ATOMOB XUMHUYECKUX
3J1EMEHTOB 1—4 1epruo10B, UCTIOJIB3YSI
MOHSTHS S-, P-, d-DIIEKTPOHHBIE
opOuTaIM, SHEPTETUYECKUE YPOBHH.
OOBACHATD 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUUYECKUX
AJIIEMEHTOB U UX COCAMHEHUIN

0 MEePUOJIaM U IrpyIInam
[Ieproan4eckoi CUCTEMBI

. . Menneneena
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anemeHToB .. Menneneena

B Pa3BUTUU HAYKH.
JKCIEePUMEHTATbHbIE METOAbI
U3y4YCHHS BelleCTB U X MpeBpallleHU:
e /lemoHCTpauuu:

Buner Tabnun «Ilepuognueckas cuctema
XUMHUYECKHUX DJIEMECHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BellecTna.
Muoroo0pasue
BEILIECTB

CrpoeHue BelecTBa. XUMHUYECKast CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METANTNYECKast) U
MEXaHU3MbI 00Pa30BaHUS XUMUYECKOU
cBsI3U (OOMEHHBIN U TOHOPHO-
akKIenTOpHbIN). BogopoHas cBs3b.
BaneHTHOCTSD.
DIIEKTPOOTPULIATENBHOCTh. CTENEHB
okuciieHHs. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KpUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosinuecTBEHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PacTBOpE).

PackpbiBaTh CMBICT N3y4aeMbIX
MOHATUM (BBIIETSATH UX XapaKTEPHBIC
MIPU3HAKK) U IPUMEHSTh 3TH MOHITHS
IIPY OIMCAHWUH COCTaBA U CTPOCHUS
BEIIECTB, 11 OOBICHCHUS OT/ICIHLHBIX
(akTOB U SBIEHUI.

OnpenensiTb BUAbl XUMUYECKOM CBSI3U
(KOBaJIGHTHOM, UOHHOM,
METAJTTUYECKOM, BOAOPOTHOM)

B COCJIMHEHUSX; TUI KPUCTAIMYECKOU
PELIETKA KOHKPETHOI'O BELECTBA.
OnpenensiTe BAJIEHTHOCTh U CTETIEHD
OKHCJICHUS XUMUYSCKUX DJIEMEHTOB

B COCIMHEHUSIX PA3JIMYHOTO COCTABA.
[IpoBOIUTH BEIYUCIICHUS

C HCIIOJIb30BAHUEM MOHITHS «MaccoBas
JIOJIS1 BELIECTBA B PACTBOPEN.

BrnaaeTts n3yyaeMbIMU XUMAYECKUMU
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Knaccudukaims HeopraHu4eckux
coenunennii. Homenknarypa
HEOPraHUYECKHUX BEILIECTB.
JKCIepUMEHTATbHbIE METOABI
M3Y4YeHMS BelleCTB U MX NpeBpaLeHuI:
e /lemoHCTpauuu:

— MOJIENH KPUCTAIMYECKUX PELIETOK.
e Pacuérnble 3anaum:

— PpacyeTsl C UCIOJIb30BAHUEM ITOHATHUS
«MaccoBasi 10Jis1 pACTBOPEHHOIO
BELIECTBA»

1.3

XUAMUYECKUE
peakuuu

Xumndaeckas peaknus. Knaccudukanuys
XUMHYECKUX PEAKIIMN B HEOPTaHUUECKOMN
Y OpPraHNYeCKON XUMHH. 3aKOH
COXPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHMS U MIPEBPALIEHUS SJHEPTUN
MIPU XUMUAYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTD

OT pa3au4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XMMHYECKOE PABHOBECHE.
@DaKTOpHI, BAUSIONINE HA COCTOSIHUE
XUMHUYECKOTO paBHOBECHSI.

[Tpunuun Jle [arense.
DNEKTPOIUTUYECKAS TUCCOIUAIIS.
CunbHbIe 1 ciabbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIas,
HEWUTpalIbHAsl, IEeI04Hast. BogopoaHbIin

HNOHSATHUSIMHU.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOH PEAKIMU OT Pa3IMYHbIX
bakTopoB.

OnpenensaTs XapakTep CMEICHHUS
XUMHUYECKOTO PABHOBECUS

B 3aBUCUMOCTH OT BHEIIIHETO
Bo3aeiicTBus (npunuun Jle [larensbe).
CocTaBisATh ypaBHEHUS PeaKLUn
pa3IUYHBIX TUIIOB; MOJHBIE U
COKpaIllEHHbIE YPABHEHHUS PEAKIIUHN
MOHHOT'O 0OMEHA, YUUTBIBAsL yCIIOBUS,
IIPU KOTOPBIX 3TH PEAKIIUU UIYT

J10 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IIO3HAHUS — IIPOBEJICHHUE,
HAOJI0/ICHUE U ONHUCAHUE XUMUYECKOTO
IKCIIEpUMEHTA (IEMOHCTPALMOHHBIE U
71a00pATOPHBIE ONBITHI, TPAKTUYECKHUE
paloThl): IO ONPEACIICHUIO CPEIbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
HMOHHOTO 0OMEHa, BIMSHHUIO Pa3IUYHbIX
(baKTOpOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh npaBuiaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0M U Ja00PATOPHBIM
000pyIOBaHUEM.

[IpencraBisaTs pe3yabTaThl
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noka3zarens (pH) pactBopa. Peakuun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHM4E€CKOW XUMUH.
OKHUCTUTENBHO-BOCCTAHOBUTEbHBIE
peakuuu. [Tousitue 00 31exTposu3e
pacIuiaBoB U pacTBOPOB COJIEH.
[IpumeHeHure 3J1eKTpoIH3a.
JKCIIEPUMEHTAJIbHbIE METO/bI

M3Yy4YeHMs BellleCTB ¥ MX NMpeBpalleHui:

e /lemoHCTpauuu:

— pa3J0KEeHME NMEPOKCUAA BOJIOPOIa
B IIPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTopHBbIE OMBITHI:

— IPOBEACHUE PEAKLINI NOHHOTO
oOMeHa;

— OIpEJIENIEHUE CPEIbl pACTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJWKATOPA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix pakTopoB
Ha CKOPOCTh XUMHUYECKOUN pEaKIIUH.
e PacuérHrble 3a/1aun:

— PaCYCTHI IO YPABHCHUAM XHUMHWYCCKNX

pEaKUHi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3alMCH YPaBHEHUH COOTBETCTBYOIINX
peaKkuui U JeaaTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANTE BEIYUCIECHUS

10 YPaBHEHUSAM XUMHUYECKHUX PEAKIIUH,
B TOM YHCJIE TEPMOXUMUYECKUE
pacy€Thl

Hroro no pazneny

13
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Pasnen 2. Heopranuveckasi Xumust

2.1 | Merasuisl

6

Mertamnsl. [loso)keHne meTaion

B [leproanueckor cucteMe XMMHUYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB
MmeTaiioB. O61mue gpundyeckue cBoiicTBa
MeTaiioB. [[puMeHeHne MeTamioB

B OBITY, Ipupoe U TexHuke. CriaBbl
METAIJIOB. DJIEKTPOXUMHUYECKUN Pl
HanpspKeHuH MeTauioB. O0mre crocoobl
noxy4deHust metauioB. Kopposus
MeTasuioB. CriocoObI 3aIUThI

OT KOPPO3HUH.

OO0m1as xapakTepucTUKa METAIOB
rnaBHbIX noarpyni (IA-rpymnmna,
[TA-rpynmna) [lepuoandeckoil CUCTEMBI
XUMHYECKUX AJIEMEHTOB. AJIFOMUHUM.
AMdoTepHbIe CBOWMCTBA OKCHJIA U
TUPOKCHUJIA ATFOMUHUSL.

OO6mrast xapakTepuCTUKa METAJIJIOB
nmo6oyHbIx moarpyi (b-rpyr)
[Teprnoan4eckoi CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJIE30.
Baxxueiimme coeqMHEHNUS METAIJIOB
(OKCHIBI, TUIPOKCU/IBI, COJIN).
JKCIepUMEHTAIbHbIE METObI
H3Yy4YeHMs BellleCTB M MX NMpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBIAEIATH UX XapaKTepHbIE
MPU3HAKH) U IPUMEHSTh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 1JIs1 O0BSICHEHUS OTACITbHBIX
(bhaKTOB U SBJICHUIA.

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COEAUHEHUM C YUETOM
CTPOCHUS UX ATOMOB U MOJIOKEHUS

B [lepuoanueckon cucreme
XUMHUUYECKUX 3JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) 001IHE
XUMHUYECKUE CBOMCTBA METAIIJIOB, UX
BAXKHEUIINX COEIMHEHUN, TOATBEPK A
ATO ONKCAHUE ITPUMEPAMH YPABHEHUN
COOTBETCTBYIOIIUX XUMHUYECKHAX
peaKkuuii; MIpUMEHEHNE METAILIOB

B PA3JIMYHBIX 00J1ACTAX, a TAKKE
VCIIOJIb30BaHUE UX ISl CO3AaHUs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTUH.

OnuchIBaTh CIOCOOBI 3aITUTH METAJJIOB
OT KOPPO3HH.

PackpsiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e J[emoHCTpanuu:

— KOJUIeKIUs «MeTaibl ¥ CIIaBhD.

e JlaGopaTopHBIE OIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJTIOMHUHUS C pACTBOPAMU KUCIIOT U
1IeJI0YeH;

— KauyeCTBEHHBIE PEAKIIMU Ha KAaTHOHBI
METAaJLJIOB.

e [IpakTHueckue pabOTHI:

Ne 2. Pemienue skciepruMeHTaIbHbBIX
3aJ1a4 1o TeMe «MeTalib».

e PacuérHrle 3a/1auu:

— pacydeTsl Macchl (00beMa, KOJIUYECTBA
BEIIIECTBA) MPOJIYKTa peaKklnu, €CJI
OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa
C OIIPEAECICHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTENBHBIX PEAKLUN
IIOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUM.
[IpoBOoauTE peakuum,
IIOATBEPIKIAAIOIINE XapaKTEPHbIE
CBOWCTBA U3Y4YaE€MBbIX BEILIECTB,
pacno3HaBaTh OMBITHBIM IyTEM UOHBI
METaJUIOB, IIPUCYTCTBYIOLINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHUE,
HaO0JI0ICHUE U OMMCAHUE XUMUYECKOTO
IKCIIEpUMEHTA (IEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUECKHUE
paboThI).

IIpencraBisaTs pe3yabTarThl
XMMHUYECKOI0 SKCIIEPUMEHTa B (hopme
3alKMCH YPABHEHUI COOTBETCTBYOLIUX
peaKLMil ¥ 1e7aTh BBIBOIBI HA UX
OCHOBE.

CremoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOH MOCYA01 U TaO0PaTOPHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIYKCIICHHUS

10 YPaBHEHUSM XUMUYECKHUX PEAKIUH.
CamMOCTOSTENBHO IIAHUPOBATH U
OCYILECTBJISITH CBOIO [IO3HABATENBHYIO
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JEATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIOBON y4eOHO
NEATEIIBHOCTH

2.2

HemeTamisl

Hemeramnel. IlonoxxeHne HEeMeTalI0B
B [lepuoanyeckoit cucreme XuMUIECKUX
anemeHToB [[.M1. MenpeneeBa u
OCOOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckre CBONCTBA HEMETAJIJIOB.
AJOTpOMNHs HEMETAJUIOB (HA IPUMEPE
KHCIIOPOJa, cephl, hocdhopa u yriepoaa).
XHMMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriepona u KpeMHUS ).
OKCHIbI HEMETAJUIOB.
Kucnoponacoaepxaiiye KucioThI.
Bopopoansie coenrHeHus

HEMETAJIJIOB.

JKCNepUMEHTAIbHbIE METOAbI
HU3yUYEeHUS BelleCTB

U MX NpeBpalleHu:

e /lemoHCTpanuu:

— 00pas3ibl HEMETAJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KHMCJIOTOM Pa3IMYHON KOHIIEHTPALIUH.

e JJaGopaTOpHBIE OTIBITHI:

— KauyeCTBEHHBIE PEAKIIMU HA aHUOHBI 1
KaTMOH aMMOHHMS.

PackpbIBaTh CMBICT U3y4aeMbIX
NOHATUH (BBIAEIATh UX XapaKTEPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATUSA
[P OIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, JJIs1 OOBSICHEHHS OTJIEbHBIX
(bakTOB U SBIEHUI.

OOBACHATH O0IIME 3aKOHOMEPHOCTH

B U3MECHEHUM CBOWCTB HEMETAJIJIOB U UX
COCIMHEHUHN C YYETOM CTPOEHUS UX
aTOMOB U ITOJIOKEHUS

B [lepnonnueckon cucreme
XUMUYECKUX JIEMEHTOB

. . MeHneneena.

XapakTepu3oBath (ONMUCHIBATh) 00IINE
XUMHUYECKHE CBOMCTBA HEMETAIIJIOB, X
BAXHEMIINX COCIMHECHUH, TTIOJITBEPKAas
3TO ONKCAHUE IIPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaxKuui.

XapakTepu30BaTh BIUSHUE HEMETAIIOB
U UX COEMHEHUN Ha KHUBbIE
OpraHU3MBbl; OIIMCHIBATh IPUMEHEHHE

B Pa3JIMYHbBIX 00JaCTIAX NPAKTUYECKOU
NEATEIbHOCTH YEJI0BEKA.
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e [IpakTiueckue paboTHI:

Ne 3. PemieHue akcnepuMeHTaIbHBIX
3amad 1o reme «Hemeramnsn.

e PacuéTHbIe 3aJaUN:

— pacdeThl MacChl BEIIECTBA

WM 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO U3 yUaCTBYIOIINX

B PEaKIIMH BEIIECTB; PACYETHI MACCHI
(oObema, KOJIMUECTBA BEILIECTBA)
IPOAYKTOB PEAKIINH, €CIH OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHWYECKUX U
OpPTraHUYECKUX
BEIIECTB

Heopranuueckue u opraHnyeckue
Kucaotel. Heopranumueckue n
OpraHnyeckue ocHoBaHus. AMGOTEepHbIE
HEOPraHWYECKHUE U OPTaHUYECKUE
coequHeHus. ['eHeTnueckas cBs3b
HEOPraHWYECKUX U OPTaHMYECKUX
BELIECTB

[TonTBEpx)aaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIleCTBAMU

C IOMOILIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMHYECKHUX
peaKuuil.

PackppIBaTh CyniHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO 0aJlaHCa 3TUX PEaAKLINM.
[IpoBoauTE peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOWCTBA U3Y4Ya€MBbIX BEILIECTB,
pacIiO3HaBaTh ONBITHBIM ITyTEM
AQHHUOHBI, PUCYTCTBYIOLIME B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI I03HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U OMMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBiATs pe3yabTarhl
XUMHUYECKOI'0 KCIIEPUMEHTa B (popme
3alIMCH YPAaBHEHUM COOTBETCTBYIOIINX
pEeaKuui U IeJaTh BBIBOJBI HA UX
OCHOBE.
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CnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHYECKOH MOCY 101 U 1a00paTOpHBIM
00opyI0BaHUEM.

[IpoBOINTH BBEIYMCIICHHUS

10 YPaBHEHUSAM XUMUYECKHUX PEAKLIUM.
CaMOCTOATENBHO MIJIAHUPOBATH U
OCYILECTBJIATH CBOIO IIO3HABATEIIBLHYIO
NeSATEIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoOBOi y4eOHO
NEATEIIbHOCTH

Hroro no pazneny 17
Pa3nea 3. Xumud u :Ku3Hb
3.1. | Xumus u )Ku3Hb 4 Ponp xumun B obecieueHnn PackpeiBaTh poJib XUMUM B PELLICHUA

DKOJIOTMYECKOM, JHEPreTUYECKOU U
NUIIEBON O€30MaCHOCTH, Pa3BUTUN
MeauuuHebl. [IoHATHE 0 HAYYHBIX
METO/aX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIUAM.

[IpencraBienust 06 0OIKX HAYYHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO OJYyYEHHUS
BKHEUIIMX BEIECTB (HA MpUMepax
IIPOU3BOJICTBA AMMHAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

YenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMHUYECKUX PEAKIUI: XUMHUS U
3JI0pOBbE UEJIOBEKA; MPABUIIA
UCITIOJIb30BAHUS JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBHIX U
HKOJIOTHYECKUX MTPOOIIEM YeI0BEUeCTBa,
OTIMCHIBATh OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMUYECKON HAYKHU U
TEXHOJIOTHH.

[IpuMeHsaTH paBuia 0€30MacHOTO
oOpallleHHs C BellleCTBaMu,
UCITOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TTPABUJIA TIOBEACHUS B IEIISX
cOepekeHus 3I0POBbsI U OKPY>KaIoIIen
MPUPOTHON CpeIbl; MOHUMATh BPE
(OMMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpTaHU3MBI OTIPE/ICIICHHBIX BEIICCTB
cMbica nokazaresis [1JIK, mosicHATh
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IpernaparoB; NpaBuiia 0€30IacHOro Ha MPUMEPAX CIIOCOOBI YMEHBIIICHUS U

UCIIOJIb30BaHUs MperapaToB ObITOBOM MPEIOTBPALICHUS UX BPEIHOTO
XHMMMHU B TIOBCEJIHEBHOM KU3HU. bpITOBast | BO3a€CTBUA.
XMMHUYECKasi TPAMOTHOCTh AHanM3UpOBaTh U KPUTHUECKHU

OIICHUBATh UH(POPMAITHIO, CBI3aHHYIO
C XMMUYECKUMU MIPOLIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHHE OKPYKAIOIIEeH
Cpenpbl.

Hcnonb30BaTh NOMyUYEHHbIE 3HAHUS U
npecTaBiIeHus o cepax
NEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMU TEXHOJOTUSIMHU, KaK
OCHOBY JIJISI ODUEHTAIIMH B BHIOOpE
cBOel Oyytei mpodecCuoHaAIbHON
NEATEIIbHOCTH.

[IpuHrMaTh yyacTue B 00CYXJICHUN
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UITUIO 10 MPoOIIeMe U
npeiaratb BO3MOXHBIE ITyTH €&

pelieHus
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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