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®denepanbHas pabodas mporpaMma 1o ydeOHOMY mpeameTy «Xumus» (0a3oBbIH
ypoBeHb) (mpeameTHas o0nacTh «EcCTeCTBEeHHO-HaydHBIC TpPEeIMEThI») (manee
COOTBETCTBEHHO — IMpOrpamMMa Mo XUMHUHU, XUMUS) BKIIOYAET MOSACHUTEIBHYIO 3aIUCKY,
coJiep’kaHue O0y4deHUs, TUTAHUPYEMbIC PE3YJIbTaThl OCBOCHHS MPOTPAMMBI MO0 XUMUH,
TJTAHUPYEMBIC PE3YIIbTaThl, TEMATHYECKOE TNIAHUPOBAHHE.

[TosicHuTenbHas 3amuWcka OTpakaeT OOIME IeNM U 3aJaYyd W3YYEHUS] XUMUHU,
XapaKTePUCTUKY TMCUXOJOTMYECKUX MPEANOChUIOK K €€ M3Y4eHHUI0 OOydaroluMucs,
MECTO B CTPYKType Yy4eOHOro IUTaHa, a TaKKe MOIXOIbl K OTOOPY COAep.aHUS,
K OINpEACNIICHUIO IUIAaHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEeMaTU4eCKOro
TJIAaHUPOBAHUS.

Copepxanue O0Oy4YeHHUS] PpACKpbIBACT COJAEpXkKAaTelbHbIC JIMHUH, KOTOPHIC
MpeJIaraloTcst i 00sA3aTeIbHOTO M3YUYECHHUS! B KaXJOM KJIAcCe€ HAa YPOBHE CPEIHETO
o01rero ooOpa3oBaHMsI.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTpaMMbl 1O XHUMHH BKJIIOYAIOT
JMYHOCTHBIC, METANpEAMETHBIC PE3yJIbTaThl 3a BECh NEpUOA OOydeHHS Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUSA, a TaKXKe MPEAMETHBIC TOCTIDKCHHSI O0YyJaromerocs
3a KaXXJIbIi TO7] 00y4eHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XuMHUM Ha yYpOBHE CpPEIHETO OOIIero oOpa3zoBaHUs pazpadoTaHa
Ha ocHOBe DenepanmpbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHUHU
B Poccuiickoii ®denepainun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS (elepaibHON
00pa3oBaTeabHON MporpaMMbl cpemHero oomero ooOpasoBanus (POIT COO),
npencTaBlieHHbIX B DenepallbHOM TOCYAapCTBEHHOM O0pa30BaTEIbHOM CTaHAApPTE
COO, c¢ yuérom Konnenuuu mpenogaBaHus y4eOHOTO TpeaMera «XHUMHS
B o0pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepainu, peaim3yomnX OCHOBHbBIE
oOpa3oBareiibHbIE MPOTPAMMbl, UM OCHOBHBIX TMOJO)KeHUN «CTpaTterud pa3BUTHS
BocriuTanus B Poccuiickoit @enepanuu Ha mepuon ao 2025 romay» (Pacmopspkenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MMOJX0JIOB K pa3pabOTKe MpOorpaMMbl 1O XUMHH, K OMPEACIICHUIO OO0
cTparerud OOy4YeHUs, BOCIIUTAHMUS W PA3BUTHS OOYYaAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIU
koHuentyanpubie nonoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH  ILIEJIEH,
collepKaHUs, pe3yJdbTaTOB OOy4YeHUs U TpeOOBaHMM K YPOBHIO TMOJATOTOBKHU
BBITTYCKHUKOB.

B cOOTBeTCTBMM ¢ JaHHBIMM IOJIOKEHUSMHU TMporpaMma 1o XumuH (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIAHEr0 00IIEero 00pa3oBaHMUS:

yCTaHaBIMBaeT 00s3arenbHOe  (MHBApUAHTHOE) TIPEAMETHOE COACpIKAHUE,
OTpe/ieisieT KOJMYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTepUCTUKU HA KaXKJOM JTare
U3Y4YeHUs MpeaMeTa, MpPeayCMaTpUBaeT MPHUHIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpeeneHus ero o KjaccaMm, OCHOBHBIM pa3JielaM U TeMaM Kypca,
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naéT MpPUMEpPHOE pacipeeNieHue Y4eOHBIX YacoB MO TEMaTHYECKHM pasfeiaMm,
PEKOMEHAYET MPUMEPHYIO TOCJICIOBATEIHPHOCTh HM3YUCHUS OTIACIBHBIX TEM Kypca
C YU€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTUKU Y4eOHOro mpoliecca,
BO3pAaCTHBIX 0coOeHHOCTel obydaronuxcst 10—11 kmaccos,;

AaéT METOAMYECKYI0 HMHTEPHPETAlUIO IeNe W3y4eHHs NpeaMeTa Ha YpOBHE
COBPEMEHHBIX  NPUOPUTETOB B  CHUCTEME cpeaHero  olumiero  oOpa3oBaHws,
COJIEP)KATENbHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHONW MPOrpaMMBbl  CpeIHEro o0mero o0pa3oBaHus  (JIMYHOCTHBIX,
METANPEIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIBHOM
NeATEeIbHOCTH O0YydJaromierocsi MO OCBOGHHIO cojepkanust mpenmera. [lo Bcem
Ha3BaHHBIM TMIO3HUIMSIM B TIPOrpaMME [0 XHMHH COOJIOACHA MPEEMCTBEHHOCTh
c (denepanpHOM paboueil mporpaMMoil OCHOBHOTO OOIETro 00pa3oBaHUA MO XUMUU
(s 8-9 KitaccoB 0Opa3oBaTEIbHBIX OpraHU3aInil, 0a30BbIi YPOBCHB).

Xumudeckoe o0pa3oBaHHE, MOJy4aeMO€ BBITYCKHUKaMU 0O0IIe00pa3oBaTeIbHOMN
OpraHu3alliy, SBISIETCS HEOTHEMJIEMOM YacThio HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM JTallOM pealM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KITIOYEBBIX IIEHHOCTEH, MPHUCYIIMX I[EJIOCTHON CHCTEME XMMHYECKOTO 00pa3oBaHus. DTH
[IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUSI MUPOBO33PEHUS U
o0IIeil KylnbTypbl 4YENOBEKa, a TaKXke JKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHUS
K CBOEMY 370POBBIO M TPHUPOAHON cpene. Peammsyercss xumuyeckoe oOpa3oBaHHE
OOy4arIuXcs Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMsI CPEACTBAMHU y4EOHOTO
npeaMeTa «XUMHUS», COAEPKaHNuEe U MOCTPOCHHE KOTOPOTO OMPE/EICHBI B MPOrpaMMe
M0 XUMUHU C y4ETOM Crienu(PUKy HAyKu XUMUH, €€ 3HAYCHHs B MO3HAHUU MPUPOILI U
B MaTepHaJbHOM KW3HM OOIIEeCTBA, a Takke C Yy4éToM OOmux TIener wu
MPUHIIAIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHET0 OOIIero
obopazoBanusi B Poccuiickoit @®eneparuu. Tak, Hanpumep, npu GHOPMUPOBAHUH
cofiepKaHMsI TpeaMeTa «XUMUS» YYTCHBI CIEAYIONINE TOJIOKEHUS O crernudpuke u
3HAYEHWW HAYKU XHUMHH.

XvMHST KaK DJJIEMEHT CHUCTEMBl ECTECTBEHHBIX HAyK UIpaeT o0coOyi poJib
B COBPEMEHHOM LIMBWJIM3AIMH, B CO3JAHUHM HOBOM 0a3bl MaTepuaibHON KyiabTyphl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATIHFHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/IaHNE
IIEJIOCTHOTO TIPEJCTABICHUSI 00 OKPY)KAIOIIeM MHpEe Kak O EIMHCTBE NPUPOIBI U
YeJloBeKa, KoTopoe (GopmMupyercs B XMMHHM Ha OCHOBE IMOHMMAHUS BEIIECTBEHHOTO
COCTaBa OKPYKAIOIIET0 MUPa, OCOZHAHUS B3aMMOCBSI3H MEXKITY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU W BO3MOXXHBIMH 00JIACTSIMH IIPUMCHCHHSI.

TecHO B3aUMOJNEWUCTBYS C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHS CTaja
HEOTHEMJIEMOW YacCThI0O MHPOBOW KYJIBTYPBI, HEOOXOAMMBIM YCIOBHEM YCIECITHOTO
Tpyda M SKHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHass XuUMHA Kak Hayka
co3ujaTesibHas, Kak HayKa BHICOKMX TEXHOJIOTUI HANpaBJieHa Ha pelIeHHe TII00aIbHbBIX
poOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MMUIIIEBOM,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbI 37J0POBbSI.
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B cooTBeTcTBUM C OOIMMHU TIEIISIMHA Y TIPUHITAIIAME CPEAHETO 00IIEeT0 00pa3oBaHUS
cogepxkanne mpeamera «Xumus» (10-11 kmacchl, 0a30BbId yPOBEHb HW3YYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MOJATOTOBKY OOYYaroMIMXCA,
HEOOXOJIMMYI0O WM JUJII BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHHSI B JKM3Hb COLIMYMA, MPOJOJLKEHHUs] 00pa30BaHMs B PA3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIomMMHU NpeaAMeTa « XUMUSD) SBISI0TCA 0a30Bble Kypchl — «Opranudeckas
xuMusi» U «OOI1Iast 1 HeopraHuyecKasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUs
KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUW MO HEOPraHMYeCKOn
XUMUU (C BKJIIOYEHHEM 3HAHUM U3 00med XUMHUH) U OpPraHMYEeCKOM XUMUH.
dopmupoBaHUe JAaHHOW CHUCTEMbl 3HAHMN TPU M3Y4YEHUM MpeameTa oOecreyuBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasusi BEIIECTB HA OCHOBE OOIIUX TOHSITHH,
3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «OpraHuueckas xumusi» u «OOmas u
HEopraHuveckasi Xumus» chopMHUpOBaHa B ITPOrpaMMe MO0 XMMHUHU HA OCHOBE CUCTEMHOT0
noAxoJa K M3YYEHHUIO Y4yeOHOro Mmarepuajga U OOYCJIOBJIEHA HMCTOPUYECKHU
O00OCHOBaHHBIM Pa3BUTHEM 3HAHHUI Ha OMPEJCIEHHBIX TEOPETHYECKUX YpOBHsX. Tak,
B KypCc€ OpPraHMYEeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOPUH CTPOCHUSI OPTaHUUYECKUX COCIMHEHUH, a TAKKE HAa YPOBHE CTEPECOXUMHUYECKUX U
AJIEKTPOHHBIX MPENICTABIICHUN O CTpoeHUH BemiecTB. CBeeHusI 00 M3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B PA3BUTHUU — OT YIJIEBOJAOPOJOB A0 CJIOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COCIMHEHHU. B Kypce oOpraHmyeckol XWMUU MOJYy4alOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIEro 0O0pa3oBaHHUs IIEPBOHAYAIILHBIC
MPEACTaBICHUS O XHUMHUYECKOM CBSI3M, KIACCU(PUKAIIMOHHBIX MpU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOW PEaKIUU.

Ilon HOBBIM yrjaom 3peHuss B ImpeaMmeTe «XuUMHs» 0a30BOr0  YpOBHS
paccMaTrpuBaeTCs M3YYCHHBIH Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS
TEOPETUYECKUN MaTepual U (HaKTOJIOTUYECKUE CBEIACHUS O BEIIECTBAX M XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 Heopranudeckasi XuMus» 00ydarommMcst
MPEAOCTABISIETCS. BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHUE MEPUOJMYECKOTO  3aKOHA
C OOIIETEOPETUUECKUX U METOIOJIOTHUECKUX MO3UIUN, TIIYOKE MOHSITh UCTOPUUYECKOE
u3MeHeHne (QYHKIUMHA HTOr0 3akoHa — OT o0oOmarImieii 10 OOBICHSIOMEH U
MIPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUM O BaXKHEWIIMX BENIECTBAX, MX COCTAaBE, CTPOCHUM,
CBOICTBAX W NPUMEHEHUHM, a TAaKXKE€ O XHUMHUYECKUX PEaKIUsAX, MX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus aomnosHsercs B Kypcax 10 m 11 kmaccoB ajemMeHTaMu
CoJiepKaHus, UMEIOIUMU KYJIbTYPOJOTUUECKUN U MPUKJIIATHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMUU C JAPYTUMU HayKaMU, PacKpbIBalOT €€
poOJib B TO3HABATEIbHOM M MPAKTUYECKOW JEATEIHbHOCTA 4YEIOBEKa, CHOCOOCTBYIOT
BOCIIMTAHUIO YBa)KE€HHUs K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUECKUX
MPWIOKCHUH XUMUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYMMBIX Mpo0seMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHBATH
uH(OPMAITIIO U IPUMEHSTH €€ JUIsl TIOMOJIHEHUS 3HAHUM, PEIICHUS MHTEIUICKTYaIbHBIX
U DKCIIEPUMEHTAJIBHBIX HCCIEIOBATENbCKUX 3a7ad. B 1enoMm coaepkaHue yd4eOHOTO
npeaMera «XUMHUsD» JAHHOTO YpPOBHS M3Y4YEHUsT OPUEHTHUPOBAHO Ha (HOpMHUpPOBAHHE
y 00y4aromuxcsi MUPOBO33PEHUECKOW OCHOBBI I MOHUMaHUA (HUI0cODCKUX HIEH,
TaKuX KakK: MAaTepUaIbHOE E€IWHCTBO HEOPTraHMYECKOIO M OPraHMYECKOro Mupa,
OOYCIIOBJICHHOCTh CBOMCTB BENIECTB WX COCTABOM M CTPOSCHHEM, II03HABAEMOCTH
MPUPOJHBIX SABICHUN MyTEM SKCIIEPUMEHTA U PELICHUS MPOTUBOPEUUI MEXIY HOBBIMU
dbakTaMu M TEOPETHUECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJU XUMHUHU B PEIICHUH
AKOJIOTUYECKUX TPoOIeM, a Takke MpoOJieM COEpPEeKEHUs PHEPreTUUYECKUX PECYpPCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAIOB.

B nnane pemieHust 3a1ad4 BOCIIUTAHUS, PA3BUTHS U COIMAIM3AIUU O0yJaIOIUXCsI
MPUHATHIE TPOTPAMMOM 110 XUMUU TOAXOAbI K ONPEAEICHUIO COAEPKAHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHUE YHHUBEPCAJIbHBIX YUEOHBIX JICHCTBHIA,
UMEIOIINX 0a30BOE 3HAUEHUE ISl Pa3IMUHbBIX BUAOB JCSITEIBHOCTU: PEIICHUS TTPOOIIeM,
MOMCKA, aHaliM3a U 00paboTKK MHPOpMAIUU, HEOOXOAUMBIX JJIsl TPUOOPETEHUSI OTbITa
MPAKTUYECKOM U UCCIEI0BATEIbCKONU JEATEIbHOCTU, 3aHUMAIOIIEH Ba)KHOE MECTO
B MMO3HAHUU XUMHH.

B npakTtuke npenojiaBaHusi XMMUHU KaK Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHUs
TaK U Ha YpOBHE CPEIHEro 00IIero oopa3oBaHusl, IPU OMPEJICTECHUN COJIepKATEIHHOM
XapaKTePUCTUKU TeJie M3ydeHuss TMpeaMeTa HalpaBlIeHHEM TEepPBOCTEIECHHOM
3HAYUMOCTH TPAAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOM HAyKU Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKOU JEATEIHHOCTH YEJIOBEKa M KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOMl KYIbTypbl. C METOAUYECKON TOUKH 3PEHUS TaKOU
MOAXOA K OMPEACIICHUIO LIeJIEH U3yYEHHs TPEAMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJIaBHBIMU LIEJIIMU U3YUYEHUS IIpeIMeTa « XUMUSD)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJISFOTCS:

dbopMHUpOBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUW Kak BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEHTalIbHbIC 3aKOHBl M TEOPUU XMMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHNUI MHUPOBO33PEHUECKOTO XapaKTepa,
O3HAKOMJICHHE C HICTOPUEH UX PA3BUTHUSA U CTAHOBIICHHUS;

dbopMupoBaHUE W paA3BUTHE TNPEJCTABICHWNA O HAyYHBIX METOJaX IIO3HAHUS
BEIIECTB W XUMHUYECKHX PEaKIMid, HEOOXOAUMBIX ISl TPUOOPETCHHS] yMEHHM
OpPUEHTHPOBATHCS B MUPE BEUIECTB U XUMHUECKUX SBICHUH, UMEIOIIUX MECTO B PUPO/IE,
B IIPAKTUYECKOU U MOBCEIHEBHOMN KU3HU;

pa3BUTHE YMEHUW M CTHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIOJEHUEM W
OOBSICHEHUEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TpaBuil 0€3011acHOro
oOpallleHUs C BEIIECTBAMH.

Hapsiny ¢ »tum copepkaTenbHasi XapaKTEpUCTHKA IeJel W 3aJad U3ydeHUs
npeaMeTa B IporpaMMe MO XMMHUM YTOUYHEHAa UM CKOPPEKTUPOBaHa B COOTBETCTBUU
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C HOBBIMH TMPHOPUTETaAMH B CHCTeMe cpefaHero ooOmiero oOpazoBanus. Cerogs
B NPEMOJaBaHUU XMMHH B OOJIBIICH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITIOHEHTE COJIepKaHUsl O00y4eHUsl, OPUEHTHUPOBAHHON Ha MOJATOTOBKY BBITYCKHUKA
OI0IIE00pa30BaTEIbHON  OpraHW3alliy, BJIAQJCIONIET0O HE Ha0OpoM 3HAHMUM, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0AMU U YMEHUSIMU aKTHBHOIO
MOJIYYeHHSI 3HAHUN U MPUMEHEHHS X B PEAIbHOM KU3HU JUISl PEHICHUS MPAaKTHUYECKUX
3ajay.

B sT0il cBs3M mpu M3Y4YEHHM MNpeaMeTa «XUMHUS» JAOMHHHUPYIOIIee 3HaueHUE
IpUOOPETAIOT TaKKe LEIH U 33]a4H, KakK:

ajanrtanmus OOYyJaromMXCsl K YCIOBUSIM JMHAMHUYHO PAa3BUBAIOLIETOCS MHUDA,
(opMUpPOBaHUE MHTEIIEKTYaJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U WX MPUMCHEHUEM;

(dopMHpOBaHUEe y 00YUArOIIUXCS KIIFOYCBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIH),
UMEIOINX YHUBEPCAILHOE 3HAYEHHUE Ui Pa3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHUS
npobieM, ToMcka, aHaiaM3a U o0paboTku  WHGOpMAIUU, HEOOXOIUMBIX
JUTSI IPUOOPETEHHUS ONBITA JIEATEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMHH, a TaKKe JJIs OLEHKH C TO3UIUK HKOJIOTHYECKOW Oe30macHOCTH XapaKTepa
BJIMSIHUS BEIIECTB M XUMUYECKHX TMPOIECCOB HA OpPraHU3M 4YeJOBEKa U MPUPOAHYIO
cpexy;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH OO0YyYaroIIMXCs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOPETaTh HOBBIE
3HAHUS 1O XWMHH B COOTBETCTBHUHM C XU3HEHHBIMH TOTPEOHOCTSMHU, HCIIOJH30BaTh
COBpeMeHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TOMCKA U aHAJIN3a Y4eOHOM U Hay4yHO -
MOMYJSIPHON MH()OPMAIIMHA XUMHYECKOTO COJIEPKaAHUS;

(dopMupoBaHUE U Ppa3BUTHE y OOYYaAIOIIUXCS ACCOLUMATUBHOIO U JIOTHYECKOI'O
MBIIUICHNS, HAOII0JaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJIMMBbI, B YACTHOCTH, NpPH IUIAHUPOBAHUU U TMPOBEIACHUM XUMHUYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTAHUE y 00yJaromuxcsl yOoek1IEHHOCTH B TYMaHUCTUYECKON HAIIPAaBICHHOCTH
XUMUHU, €€ BaAXKHOM PpOIM B PEUICHUU TJI00ANBHBIX TPOOJIEM paloOHAILHOTO
OPUPOJONIONB30BAHMS, TOMOJHEHUS] JHEPreTUYECKUX PEeCypcoB U COXPaHEHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAWMOCTH OEpeXHOr0 OTHOIICHHUS
K TpPUPOAE M CBOEMY 3/0pPOBbIO, a TaKXe MNPUOOPETEHHUS ONbITa HCIOJb30BAHUS
TIOJIYYCHHBIX 3HAHWHN JJI1 TPHHSITHS TPAMOTHBIX PEIICHUH B CUTYallHsX, CBS3aHHBIX
C XUMHUYCCKUMHU SBJICHUSIMHU.

e w 3amaum  W3ydeHUs TMpeAMeTa «XUMHUS» TOJYYWIH  TMOAPOOHYIO
METOIMYECKYI0 HHTeprperanuio B paszzaene «llmanupyembie pe3yiabTaThl OCBOCHHS
IporpaMMBbl IO XUMHW», Onarojaps yeMmy oOecredeHO 4ETKOE MPEACTaBICHHE O TOM,
KaKie 3HAHUS U YMEHMS HMMEIOT MPsSMOE OTHOIIEHHE K pealn3alidyd KOHKPETHOU
LEJH.



Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

B yuebGHOM mutane cpeanero oOiero oOpa3oBaHUs HpeaMeT «XUMUs» 0a30BOTO
YPOBHSI BXOJIMT B COCTaB MPEAMETHON 001acTH «ECTECTBEHHO-HAYYHBIC TIPEAMETHIY.

OOmiee 4KMCIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3Y4EHUS XUMUM — 68 yacos:
B 10 xiacce — 34 vaca (1 gac B Heaemo), B 11 kinacce — 34 yaca (1 yac B Hezelio).



Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

COJEP)KAHUE OBYUEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHU4eCKOM XUMHUHU

[IpenmeT opraHuyecKo XUMHM: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYEHUE
B IIOJIyYCHUU HOBBIX BEIIECTB W MaTepuasioB. Teopus CTPOEHUS OpPraHMYECKUX
coequHeHuii A.M. bBytnepoBa, e€ ocHOBHbIe ToJsokeHUSA. CTPYKTypHBbIE (HOPMYIbI
OpraHMYecKuX BemecTB. ['omonorus, nzomepus. XUMUYECKas CBA3b B OPraHMYECKUX
COEIMHEHUSIX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KilaccHPUKaIUM OpraHUYecKux BemecTB. HomeHkiatypa
OpPraHMYECKUX COCTUHECHUH (CHcTeMaTH4eckas) M TPUBHAJIbHBIC HAa3BAHUS BAKHEHIIMX
IIPEICTaBUTEIIEN KIITACCOB OPraHMYECKUX BEILECTB.

JKCIePUMEHTAIbHbIE MEeTOIbI M3Y4Y€eHHs BelIeCTB U MX NpeBpAaleHuii

O3HakomJIeHHE ¢ 00pa3aMy OPraHUYECKHUX BEILIECTB U MaTeprallaMH Ha X OCHOBE,
MOJECIIMPOBAHUE MOJIEKYJl OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U OINHUCAHUE
JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BEILIECTB ITPU HArPEBaHUU
(mnaBneHue, 0OYrIIMBaHUE U TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTAaB U CTPOCHME, TOMOJIOTUYECKAN psAld. MeTaH M 3TaH — mpoCTenIne
NPEACTaBUTENIN ANTKAHOB. (PU3MYECKUE U XUMUYECKHUE CBOMCTBA (peakuu 3aMeIICHUs 1
TOPEHMS ), HAXOKECHUE B IIPUPOJIE, ITOTYyYEHUE U IPUMEHEHUE.

ATNKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUMU psAf. OTHUIEH U IPONWIEH —
NPOCTEHINNE TPEJICTABUTEIN AJIKEHOB: (PH3MUECKUE W XUMHUYECKUE CBOMCTBA (peakiuu
TUIPUPOBAHMSI, TAJOTCHUPOBAHUSA, THApATallMM, OKUCIEHHUS W IOJHUMEPU3ALINH),
NIOJIYYE€HHE U IPUMEHEHUE.

Anxamuensl. OyramumeH-1,3 u wmetunOyramueH-1,3. cTpoeHue, BaKHEHIIHE
XUMUYECKUe cBoWcTBa (peakims mnoiuMmepusarmu). [lodydeHue CHHTETHYECKOro
Kay4yKa U pPE3UHBI.

AJIKUHBL: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHYECKHM psl. AIETUIICH —
NPOCTEHIINI MpeACTaBUTENb aJKUHOB. COCTaB, CTPOCHUE, (PU3HMUYECKHUE U XUMUYECKUE
cBoiicTBa (peakiMu TUAPUPOBAHMS, TaJIOTCHUPOBAHUS, THUApATALUU, TOPCHHS),
MOJIyY€HUE U IPUMEHEHUE.

Apenbl. beHsoi: coctaB, crpoeHue, PU3NYECKUe U XUMUYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAaHUS M HUTPOBAHUS), MOJyYEeHUE M MpUMEHeHue. Toayon: cocmas,
cmpoenue, ¢uzuveckue U xXumuueckue ceovcmea (peakyuu 2an02eHUpoSamus U
HUMPOBAHUsl), noayyeHue u npumererue. TOKCHYHOCTh apeHOB. | 'eHeTHuUecKasl CBS3b
MEXAY YIJI€BOAOPOIaMHU, MPUHAMIEKAIIMMHU K Pa3IMYHbIM KJIacCaM.

! KprM@OM B TCKCTC BBIACJICHBI J3JICMCHTBI COACPIKAHUS yqe6H0r0 Marepualia, KOTOPBIC H3YYalOTCA

B O3HAKOMHTEIFHOM TUIAaHE W HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHUs POII COO
Ha 0a30BOM YPOBHE.



| Xumust. 10—11 knaccer (0a30BbIi YPOBEHB)

[IpupoHbie UCTOYHUKU YrIeBOIOPOAOB. [IpupoaHblii ra3 U MOMyTHBIE HEPTIHBIC
ra3el. HedTp u e€ npoucxoxaenue. CrnocoObl mepepadoTKu HEPTH: TeperoHka, KPEKUHT
(TepMuUeCKH, KaTamuTHUeckuil), muponus. Ilpoayktsl nepepa®oTku HepTH, HX
IPUMEHEHUE B IPOMBIIIJICHHOCTH M B ObITy. KaMeHHBIH yroib M HPOAYKTHI €ro
nepepadoTKH.

JKCNEePUMEHTAIbHbIE METO/IbI M3Y4YeHMs BellleCTB U X NMpeBpaeHunii

O3HakoMIIeHHE ¢ 00pa3liaMu MIACTMACC, KaydyKOB U pe3uHbI, KoJuteKiuu «Hed1b»
U «YToJib», MOJEIMPOBAHUE MOJEKYJ VYIIIEBOAOPOAOB U TaJIONEHOIPOU3BOIHBIX,
MPOBEJICHHUE MPAKTHYECKON Pad0ThI: MOJYYECHHUE ITUIIEHA U U3YUEHHUE €TO CBOWCTB.

PacuérHble 3agaun

Bbraucienus o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIMM IO M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BELIECTB UM MPOYKTOB PEAKIIUN).

Kuciaopoacoaepxamue opranu4eckKue CoeJuHEHUA

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOI U ATAaHOJ: CTpOEHUE, (PU3NYECKUE U
XAMHYECKUE CBOWCTBA (pEakiMy C AaKTHBHBIMH METAJUIAaMH, TaJIOTCHOBOJOPOJIAMH,
ropeHue), npuMeHeHrne. BogopoiHbie CBSA3M MEXy MOJEKYlIaMu cnupToB. JleicTBue
METAHOJIa U 3TAHOJIa HA OPTAHU3M YEJIOBEKA.

MHoroaromMHbsle CIUPTHL. DTUIECHTJIMKONIb U TJIMLEPUH: CTPOCHHE, (PU3NUYECKUE U
XMUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMU METaJUIAaMH, KaueCTBEHHAsS
peakiys Ha MHOTOATOMHBIC CIUPTHI). JlelicTBrEe Ha opraHu3M 4enoBeka. [IpuMeHeHue
IIIALIEPAHA U TUJICHTIIUKOJIA.

deHo: CTpOCHUE MOJICKYJIbI, (DU3UUECKUe U XMMUYECKHEe CBOMCTBA. TOKCHYHOCTD
dbenona. [lpumenenue ¢enoua.

Anbneruapl U kemoHvl. @opMalbIerul, aleTalbAeTua: CTpOeHUE, PU3NYECKUEe U
XMUMUYECKUE CBOMcTBa (peakiuMu OKHCICHUS W BOCCTAHOBIICHHS, KAauCCTBEHHBIC
peaxkuum), NoJy4YeHrEe U IPUMEHEHHE.

Ayemon: cmpoenue, guszuueckue u xumuyeckue ceovicmea (peakyuu oxucienus u
80CCMAHOBIICHUS), NOTIyYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE MpefelibHbIe KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCyCHas
KUCJIOTBI. CTPOCHHE, (PU3NYCCKIE U XUMUYECKIE CBOMCTBA (CBOMCTBA, OOMIHE IS Kilacca
KHUCIIOT, peakuus OJSTepupuKaluu), MoJydyeHue u mnpumeHenue. CreapuHoBas W
OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTEIM BBICIIMX KAPOOHOBBIX KUCIOT. MbLIa Kak COJH
BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICUCTBHE.

CrnoxHble 3QUpbl KaKk TPOU3BOAHbIE KAPOOHOBBIX KHUCIJOT. ['MAPONM3 CIIOXHBIX
adupos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. bruonoruyeckas poib KUPOB.

VYTaeBoApl: COCTaB, KJIacCH(HKAIMS YriIeBOAOB (MOHO-, JHM- M IOJUCAXapPHUJIbI).
['moko3a — npocTeriuii MOHOCaxapu: 0COOEHHOCTU CTPOCHHUS MOJIEKYJIbI, (PU3UYECKHE
U XUMHUYeCKHe CBoMcTBa (B3ammoneiictBue ¢ ruapokcuaoM wmeau(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuma cepebpa(l), BoccTaHOBICHHME, OpOKEHUE TIFOKO3BI),
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

HaxXO0XJECHUE B MPUPOJE, MPUMEHEHUE, Ononoruyeckas poiab. @orocunres. Ppykrosza
KaK M30Mep TIIOKO3bI.

Caxapo3za — npedcmasumeinb OUCAXapuoos, 2UOPOIU3, HAXOHCOeHUe 8 NPupooe u
npumeHeHue.

KpaxmMan u memmono3a kak mnpupoianbie mnonumepsl. CTpoeHue Kpaxmana u
HEJUTI0I03bI. PU3NYECKUE U XUMUUECKHE CBOMCTBA KpaxmMaia (TUIpOian3, KaueCTBEHHAs
PEaKIs C HOIOM).

DKcIepUMeHTATIbHbIE METOAbI H3yYEeHHs BeleCTB H UX NMpeBpalleHui

[IpoBenenune, HaOMIOACHHE W OMMCAHHE JIEMOHCTPAIMOHHBIX OIIBITOB. TOPCHHE
CIIMPTOB, KAYECTBEHHBIEC PEAKIIUU OJHOATOMHBIX CITUPTOB (OKHCICHHE STAHOJIA OKCHIOM
menu(ll)), MHOroaroMHbIX CHHPTOB (B3aUMOJCHCTBUE TJIMIEPHUHA C THAPOKCHUIOM
menu(ll)), ampmernmoB (OkMciIcHHE aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcugom  Mmeau(ll), B3aumojeicTBHe Kpaxmajga C  HOJAOM), IPOBEICHUE
NPaKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOMN KHCIIOTHI.

PacuérHble 3agaun

BrruucieHust o ypaBHEHHIO XUMUYCCKOM peakinuu (Macchl, 00bEMa, KOJINYECTBA
HCXOJIHOTO BEIIECTBA WM TMPOAYKTAa pPEaKIWh IO M3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJIHBIX BEIICCTB WM IMPOYKTOB PEAKIINN).

A3o0Tcoaep:kaniue OpraHu4ecKue coeTuHeHM s

Amunvi. Memunamun u auuIuH. cocmas, cmpoerue, uzudeckue U Xumudecxue
ceoticmea (2openue, 83auMoOeticmaue ¢ 6000 U KUCIOMAMIL).

AMHWHOKHCIIOTBI Kak aM(OTEepHbIe OpraHuveckue coeauHeHus. duznueckue u
XMUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIUIMHA). bruonornueckoe 3HauCHHE
aMUHOKHUCJIIOT. [lenTuaml.

benkn Kkak mOpUPOIHBIE BBICOKOMOJEKYIIApHBbIE coeauHeHus. llepBuuHas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OCIKOB. XMMHYCCKHE CBOWCTBA OCJIKOB. THIPOJIN3,
JIeHaTyparusl, KaueCTBEHHbIC PeaKIIMy Ha OCIIKH.

JKCNepUMEHTAJIbHbIE METOAbI H3YUeHHSsI BelleCTB U UX NMpPeBpPaALlleHNH
HabGmronenne u omnucanue JEMOHCTPAIMOHHBIX OIBITOB. JICHATYpAIlUsl OCJIKOB
IIPY HArpEBaHUU, I[BETHBIC PEAKIIUU OCITKOB.

BrbicokoMoJIeKY/JISIPHBIE COeIMHEHUS

OCHOBHbIE TOHSTUS XHMHUU BBICOKOMOJEKYISIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHB MOJIMMEPHU3ALINH, CPEIHSIS MOJICKYJISIpHAsT Macca.
OcCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN — TOJMMEpU3aAIUs U
MOJIMKOHIEH CallHSL.

IInacmmaccor  (norusmunen, NOIUNPONULEH, NOTUSUHUIXIOPUO, HOTUCTIUPOI).
Hamypanouwiti u cunmemuueckue kayuyku (0ymaouenoswviil, XI0ponpeHosvitl U
uzonpernoswiil). Bonokua: namypanvhvie (xaonox, wepcmov, wéik), UCKYCCMEEHHble
(ayemammoe son0KHO, 8UCKO3Q), CUHMemMuYecKue (Kanpou U 1aecam).
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

JKCIePUMEHTAIbHbIE MEeTObl M3Y4YeHHs BElIeCTB U MX NpeBpaleHuil
O3nakomiieHre ¢ o0pa3iami MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSA3H

Peanmzanuss MeXnpenMETHBIX CBSA3€M NPU M3YYEHUUM OPraHUYECKOM XHUMHUHU
B 10 kiacce ocylecTBiseTCsl 4Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUM, TaK W TOHATHM, SIBIIIOIIMXCS CUCTEMHBIMHU JUI OTHENBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE MIOHSATHUS: SIBICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJlu3, CUHTE3, KiaccuduKkaius, NepuOJUIHOCTh, HAOIIOJECHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOCIIUPOBAHUE.

®u3uka: MaTepusi, YHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYNA, YHEPreTUYECKU
YPOBEHb, BEILIECTBO, TE€JO, OO0BEM, arperaTHoOe COCTOSHHUE BEIIECTBa, (U3NUecKue
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHuszM, Ouocdepa, OOMEH BEUIECTB B OpraHHU3MeE,
(GoTOCHHTE3, OMOIOTHYECKH aKTUBHBIC BEIIECTBA (OCIIKH, YIIICBOIbI, JKUPBI, PEPMEHTHI).

['eorpadgus: MuHepanbl, TOpHbIE MOPOJIBI, IOJE3HBIE HCKONAEMblE, TOIUIMBO,
peCypCBlL.

TexHomOrusA: NUILEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO IMHUTAHUS, MOIOIINE
CPEIICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MPEINapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUH

XuMudeckuil meMeHT. AToMm. Smpo aTtoma, M30TOMbBI. JJIEKTPOHHAS 00O0JIOYKA.
DHepreTUvYeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DJIEMCHTHI.
OcobeHHOCTH pacIipeesIeHUs JJIEKTPOHOB M0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETRIPEX TEPUOJIOB. DIEKTPOHHASI KOH(GUTYpaIIUsi aTOMOB.

Ilepuonnuecknit 3axkoH u llepuognueckas cucremMa XHUMHUUYECKHX DJIEMEHTOB
.. MengeneeBa. CBsA3b MNEPUOAMYECKOTO 3aKOHA U lleproauyueckor CHUCTEMBI
xuMuueckux ameMeHToB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBONCTB XUMHYECKHX JJIEMEHTOB U 0Opa3yeMbIX HMHU
MPOCTHIX M CJOXHBIX BEIIECTB MO TpyInaM U NepuoiaM. 3HAYCHUE MEPUOIUYECKOTO
3aKOHA B pa3BUTHUH HAYKH.

Crpoenue BellecTBa. XUMUYECKasi CBA3b. BUIbl XUMUYECKOU CBSI3U (KOBAJICHTHAS
HEeMoJisIpHasT M TOJIsIpHasi, HWOHHAs, MeTauiyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XMMHYECKOW CBsi3W (OOMEHHBIM M JIOHOPHO-AKIICITOPHBIN). BomopoaHas
CBsA3b. BaJIGHTHOCTh. DNEKTPOOTPULIATENLHOCTh. CTeNeHb OKUCIEHUs. VIOHBI: KaTUOHBI
Y AaHUOHBI.
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

BemectBa MOJEKYISPHOIO M HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTAUINYECKON PEIIETKH.

ITonsTHE O AUCTIEPCHBIX CUCTEMax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbL. MaccoBas
JI0JIs1 BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnyeckux coeiuHeHuid. HomeHknatypa HeopraHmyeckux
BelleCTB. ['eHeTHYecKkass CBA3b HEOPraHWYECKHX  BEIIECTB, IMPHUHAJIEKAINX
K Pa3JIM4YHbIM KJIaCCaM.

Xumnyeckas peakuus. Knaccudukanus XMMHUYECKUX peaklUii B HEOPraHU4eCKON
U OPraHMYECKOW XMMHUHU. 3aKOH COXPaHEHMSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS U
MPEBPALLEHUS SHEPTUH NTPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iauuHbIX (akTopoB. OOpaTHUMbIe
peakuuu. XuMu4Yeckoe paBHoBecre. DakTopsbl, BIMAIONIME Ha COCTOSSHUE XUMHYECKOTO
paBHoBecus. [Ipunnnn Jle larense.

OnexTponutuyeckass auccouuanus. CunpHble M ciabble 3nekTponuthl. Cpena
BOJIHBIX PacTBOPOB BEILIECTB: KHUCIasi, HEUTpabHasl, enouHas. [louamue o 6000pooHOM
nokazamene (PH) pacmeopa. Peaxuyn noHHOTO 00OMEHA. [ UOpoOaU3 HEOP2AHUYECKUX U
Op2aHUYeCcKUX Geuecms.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21exkmpoause
pacniagos u pacmeopos coet. llpumenenue 3n1exmpoausa.

IKCNEePUMEHTAIbHbIE METO/IbI M3YyYeHHs BellleCTB U UX MpeBpaleHuii

Hemouctpanus Tabmun  «llepuoguyeckass cucreMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa», H3ydeHUE MOJEJICH KPUCTAJUIMUECKUX PEMIETOK, HaOJIOACHUE
U ONMHCAaHHE JEMOHCTPAIMOHHBIX W J1A0OPATOPHBIX OMBITOB (pa3loXKeHHE MEePOKCHIA
BOJOpOJa B MPUCYTCTBUU KaTalaW3aTopa, OMPENECIEHHUE CpPElbl PacTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCATHLHOIO WHIMKATOPA, PEAKIMH HOHHOIO OOMEHA), MpPOBEICHHUEC
MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMN
peaKkum».

PacuérHblie 3amauu
PacyéTel Mo ypaBHEHUSIM XMMUYECKUX PEAKIMH, B TOM YHCJIE TEPMOXUMHUUYECKUE
PacU€Thl, PaCYETHI C UCIOJIB30BAHUEM TTOHITHS «MACCOBAsI JOJISI BELIECTBAY.

Heoprauuueckasi xumus

Hemeranmnsl. I[lonoxxenne HemetaiioB B Ilepuoanueckord CUCTEME XUMHYECKHX
sanemenToB J[.M. MeHeneeBa 1 0COOCHHOCTU CTPOCHUSI aTOMOB. DU3HYECKHUE CBOMCTBA
HEMETA/UIOB. AJUTOTponus HeMeTa/uioB (Ha IpuMepe KHUCIIopoja, cepbl, dochopa u
yrieposa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriaepona U KpeMHHS) U UX COCAUHEHHUH (OKCHIOB, KHCIOPOICOACPIKAIINX
KHCJIOT, BOJOPOIHBIX COCTUHECHHUI).

[IpuMeHeHne BaKHENIIUX HEMETAJIJIOB U UX COCJIUHEHUM.
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

Mertamnsl.  [lonoxenne wmeramuioB B llepuonnueckon cucTeME XUMHMYECKUX
anemenToB /[.1. MenneneeBa. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmme  ¢usuueckue cpoiictBa  MeTawioB.  CmiaBpl  METaslIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILJIOB.

XUMUYECKUE CBOMCTBA BaXKHEHUIITUX METAJUIOB (HATPHil, Kalnuil, Kaabl[Uid, MarHUi,
ATIOMUHU, ITUHK, XPOM, JK€JI€30, M€Jlb) U UX COSANHEHU.

OO6mme cnocoObl MOMydeHUs MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auyumsl om koppo3uu. llpuMeHeHre METaJUIOB B ObITY U TEXHUKE.

Z—)chepnMeHTaﬂmee METOAbI U3YYCHUA BEIIECTB U UX npeBpameHnﬁ

I/ISYLIGHI/IG KOJNICKOUHN «Mertanael u CIIJIaBbI», O6p&3HOB HCMCTAJUIOB, PCIICHHUC
9KCIICPMMCHTAJIBHBIX  3a/ia4, Ha6J'IIOI[€HI/I€ U OIHUCAHUC JCMOHCTPAIMOHHBIX H
Ha60paT0pHI>IX OIIBITOB (BSaHMOﬂeﬁCTBHG I'mApOoKCHuaa aJJtOMHUHUA C paCTBOpaMU KHUCIIOT
u H.[@JIO‘—I@I)'I, Ka4CCTBCHHBIC PCAKIINN Had KaTUOHBI MCTaJ'IJ'IOB).

PacuéTHble 3a1aun

Pacuétrsl maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBa, Macce WM 00bEMY OJTHOTO M3 YJaCTBYIOIIUMX B PEAKIIMU BEIICCTB, PaCUEThl
Mmacchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, CCIIM OJHO U3 BEIIECTB
HMMEET MPUMECH.

XHUMHA U )KU3Hb

Ponpr xumMum B 0O0€CIEUEHHMHM SKOJOTHYCCKOM, HSHEPreTHUYECKONM U IHIIEBOM
0€30MacHOCTH, pa3BUTHH MeIUIMHBI. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB
Y XMMUYECKUX PEAKIIUH.

IIpencraBnenuss 00 OOMIMX HAYYHBIX MNPHUHITUIIAX IMTPOMBIIUICHHOTO IOJIYYCHUS
Ba)KHCHIIINX BEIICCTB.

UenoBek B MHUpE BEUIECTB U MAaTEPHAJIOB. BAXKHEUIIINE CTPOUTEIbHBIE MaTEPUATIbI,
KOHCTPYKLIIMOHHBIE  MaTEpHUalIbl, KpackH, CTEKJIO, KEpaMHUKa, MaTepHuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YIOOPEHUSI.

XUMHUST W 30pOBbE YEJOBEKAa: IpaBWa HCHOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia OE30MaCHOTO UCIOIB30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IIOBCEJHEBHOM JKU3HU.

MexknpeaMeTHbIe CBI3H

Peanuzanys MeXnpeIMEeTHBIX CBS3€H MPU H3ydeHUH OOIeH W HEOpPraHMYeCKOU
xumun B 11 kimacce oCyiecTBIseTCsS Yepe3 MCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-
HAYYHBIX T[IOHATUW, TaK W TOHATHM, SBISIOLNIMXCA CUCTEMHBIMHU [UJII OTJEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ire ecTeCTBEHHO-HAYYHbIEC OHATHS: HAYYHbIA (DaKT, TUTIOTE3a, 3aKOH, TEOpHUs,
aHaIM3, CHWHTE3, KiIacCUpUKAIMsa, NEPUOAUIHOCTh, HAOMIOACHUE, HKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

du3uKa: MaTepusi, SHEPIusl, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOTI,
PaZIMOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TEJI0, OOBEM,
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

arperaTHOe COCTOSIHME BEIIECTBA, (PM3MUECKUE BEIMYWHBI M SAUHUIIBI WX U3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opranusm, sKkocucreMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

['eorpadusi: MuHEpanbl, TOpHBIE MOPOABI, TOJE3HBIE HCKOIMAeMble, TOIUIHBO,
peCypChl.

TexHonorus: XUMHUYECKass MPOMBIIIIEHHOCTh, METAJUTYPIUs, IPOU3BOACTBO
CTPOUTEIIbHBIX ~ MaTEpPHaJiOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO,  IHUIIEBAS
MIPOMBIIIJIEHHOCTb, dbapmarneBTHIECKaS MIPOMBIIIJIEHHOCTb, MPOU3BOACTBO
KOCMETHUYECKHX  IPENaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX  MaTEpHAIIOB,
AJIEKTPOHHAS IPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COOQO ycranaBimmBaeT TpeOOBaHUSI K pPE3yIbTaTaM OCBOCHHUS 00YJIarOITIMUCS
nporpamMMm cpeaHero ooOmero oOpa3oBaHHs —(JIMYHOCTHBIM, METANpPEJAMETHBIM U
npeaMeTHbiM). HaydHO-MeTomudeckoil OCHOBOM Ui  pa3paOOTKH  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHHS MPOrPaMM CPEIHETO OO0ILEro 00pa3oBaHUs SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN TOIXO/.

B COOTBETCTBMHM C CHUCTEMHO-ACATEIBHOCTHBIM IOJAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpEAMETa «XMMHUS» Ha YPOBHE CPEIHETO OOIIETOo
00pa30BaHUs BBIACIIECHBI CIECAYIONINE COCTABISIOIINE:

OCO3HaHHE OOYyYAIOIMMHUCS POCCHUMCKOM TIpakJIaHCKOW HUJEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYUE MOTUBALMU K O0Y4EHUIO;

L[EJICHANIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UICTOPUYECKUX TPaJuLMi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCSl PYKOBOJCTBOBATbCSI B  CBOEH
JEeATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMHM, TPUCYITUMHU LIETIOCTHOM cucTeMe
XUMHUYECKOTO 00pa3oBaHus;

HaJIMYUe PABOCO3HAHMS HKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS MpeaMeTa « XUMHUsD) TOCTUTAKOTCS B €JUHCTBE
y4e€OHOM M BOCHUTATENbHOW JEATEIBHOCTH B COOTBETCTBUM C T'yMAaHHCTHYECKUMH,
COLMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU M UCAIaMU POCCUKUCKOTO
IpaXAaHCKOT0 OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAaMU M MPaBUJIAMH MOBEICHUS,
CIIOCOOCTBYIOIIMMHU  IIPOLIECCAM  CaMOIO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOIO
CTaHOBJICHUS TUYHOCTU OOYYAIOIINXCS.

JIndHOCTHBIE  pe3ylbTaTbl  OCBOEHUS  MpeaMeTa  «XUMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh ~ OMNbITAa [MO3HABATETLHOM W  MPAKTUYECKOW  JeATeIbHOCTU
O0y4aroIIMXCs MO peaanu3aliy MPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YKCIIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA '

OCO3HaHMs OOYYAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IpaB W O00S3aHHOCTEH,
YBOKCHHS K 3aKOHY U TIPABOTIOPSAIIKY;

MPEICTABJICHUS O COIMAJIBHBIX HOPMAaX U MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATENFHOCTH TPU CO3AaHUU Y4EOHBIX
IPOEKTOB, PEIICHHH Y4eOHBIX W IO3HABATEIBHBIX 3a/1a4, BBIOJHEHUH XHMUYECKUX
IKCIIEPUMEHTOB;
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

CIIOCOOHOCTH TTOHUMATh U NMIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI
JIPYTUX P aHaIU3€ Pa3JIMuHbIX BUJOB YU€OHOU JNEATEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

LIEHHOCTHOTO ~ OTHOIIEHUS K HWCTOPUYECKOMY M  HAy4dHOMY  HAacJeIuIo
OTE€YECTBEHHOW XUMUH;

YBaXEHUSI K IMPOLECCYy TBOpYECTBA B O0JACTH TEOPUM U MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHMS HAayKd €CTh pe3yjbTaT
JUTATEIbHBIX HAOIOICHUH, KPOIOTIMBBIX SKCIIEPUMEHTANBHBIX MMOMCKOB, MTOCTOSHHOTO
TpyJa y4EHBIX U IPAKTUKOB;

MHTEpPECAa W IO3HABATEIbHBIX MOTHBOB B IIOJYYEHUU M IOCIEAYIOIIEM aHAJINA3E
uH(pOpMaIUH O NEPEIOBBIX JOCTUKEHHUIX COBPEMEHHON OT€UECTBEHHONW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

HPAaBCTBCHHOT'O CO3HAHUS, 9TUYCCKOI'O ITOBCACHU S,

CIIOCOOHOCTH OICHHUBATL CHUTyalluHU, CBA3AHHBIC C XHMHWYCCKHMH SBJICHUAMU,
U IIPUHUMATDb OCO3HAHHBIC PCHICHNA, OPUCHTUPYACH HA MOPAJIbHO -HPAaBCTBCHHBIC HOPMBI
N IICHHOCTH,

TOTOBHOCTH OILICHUBATh CBOE MMOBCACHUC U IOCTYIIKU CBOUX TOBapHHleﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBLIX U IIPABOBBIX HOPM H OCO3HAHHC HOCJ'IGIICTBPIIZ 9THUX IIOCTYIIKOB,

4) dpopMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHMS [IECHHOCTEH 3JI0pOBOr0 U Oe30macHoro odpasa K13HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY M TICUXHYECKOMY
3JI0POBBIO;

COOJIIOJICHUST TIpaBUJ  0OE30MacHOr0 OOpallleHHs C BEIIeCTBAaMU B  OBITY,
MTOBCEHEBHOM KU3HU U B TPYAOBOU 1€ TEILHOCTH;

MOHUMAaHMS [IEHHOCTU TPaBUJI WHIMBUIYATLHOTO M KOJJISKTHBHOI'O O€30MacHOTO
MOBEJICHUS B CUTYAIIUX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJCICTBUH M HENPUATHS BPEIHBIX TMPUBBIUCK (YIOTpeOICHHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-MCCIIEN0BATENLCKON IEATENLHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUECKOM M APYIHX BUAAX AEATEILHOCTH;

YCTAHOBKU Ha AKTUBHOE Y4acTUE B PEIICHMU NPAKTHMYECKMX 3a1ad COLMAIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

MHTEpECa K IPAKTUYECKOMY HU3Yy4EHHI0 MNPOoQECCHil  pasiMYHOro  Poja,
B TOM YHCJI€ HA OCHOBE IIPMMEHEHHS IIPEIMETHBIX 3HAHUM 10 XUMMH;

YBOKEHMS K TPYAY, JIOASM TPYAa U pe3ylIbTaTaM TPYIOBOM AeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaIbHON TPACKTOPHH 00Pa30BaHMS,
Oyaymieii mpodeccur M peanM3alid COOCTBEHHBIX >KH3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHUMHH, HMHTEPECOB M IOTPEOHOCTEMH
00I1IeCTBA;
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6) 3K0J10rM4ecKOro BOCHUTAHMA:

AKOJIOTMYECKH I1eNeco00pa3HOro OTHOIIEHWS K NpHpPOJAE, KaK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHMUA TJIOOAJBHOTO  XapakTepa OSKOJOTHYECKHX MpoOieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMAIBLHOM CPELBI;

OCO3HaHUSl HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTMKEHMA XMUMUU JJISl pEIICHUs
BOITPOCOB PALIMOHAIBHOT'O IIPUPOIOTIOIb30BAHHUS;

AKTUBHOI'O HENPUATUSA JEUCTBUM, NPUHOCIIIMX BPEI OKPYXKAIOIIEW IPUPOIHON
cpeie, yMEHHUsI TPOTHO3MPOBATH HEONArONpHUATHBIE SKOJOTUYECKUE TMOCIEACTBUS
MPEINPUHUMAEMBIX I€MCTBHUM U MPEIOTBPALATh UX;

HaJU4us PA3BUTOIO DKOJIOTUYECKOIO MBILIIECHUS, DKOJIOIMYECKON KYJIbTYPBI,
ONbITA AECATEIBHOCTH SKOJIOIMYECKOM HAIIPaBJICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B [O3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAIbHOIN MPAKTHUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJIEOJIOTUN XeMopoOuu;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKHU U OOIIIECTBEHHON MIPAKTUKH;

MOHMMAaHUs CcreU(UKU XUMUU KaK HayKH, OCO3HAHUS €€ poiau B GOpMHUPOBAHUHI
PAllMOHAJIBHOTO HAYYHOrO MBILUICHUS, CO3JaHUM LEJOCTHOIO IPEACTABIICHUS
00 OKpYyXXaroIieM MHUpe Kak O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUY MPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHUH MPOo0IeM COXpaHEHU S MPUPOAHOTO PABHOBECHSI;

yOEXKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU Il COBPEMEHHOM [IUBUIIN3ALUU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOW pOJM B CO3JaHMM HOBOWM 0a3bl
MaTepUaJbHON KYJIbTYPhI, PEIICHUH TIJI00aJbHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SJHEPTeTUUSCKOU, IMUIIIEBOM M YKOJIOTMISCKON 0€3011aCHOCTH,
B Pa3BUTUU MEJUILIMHBI, OOECIIEUEHUM YCIOBUM YCHIEIIHOTO TPyAa U SKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKIOr0 YjieHa OOIIeCTBa,;

€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH: MOHUMAHUSI CYIIHOCTH METOAOB IMO3HAHMS,
WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIh30BATh IOTydacMble
3HAHMSI JJI1 aHaliu3a U OOBSICHEHUS SIBIICHUW OKPYXAIOIIETO MHUPA M TPOUCXOISIINX
B HEM M3MCHCHMI, YMEHUS JIeJaTh OOOCHOBAHHBIC 3aKJIOYEHHUS HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS TAHHBIX C LEJbIO MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEIIbHO MCIIOJh30BaTh XMMUYECKUE 3HAHUS JJI PEHICHUs
po0JieM B peajibHbIX JKU3HECHHBIX CUTYAITUsX,

MHTEpPECA K MO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUU C KU3HEHHBIMHU
OTPEOHOCTSAMU;

UHTEpEca K OCOOEHHOCTSIM Tpyla B pa3iuuHbIX cdepax mnpodeccnoHanbHOU
JESATENBHOCTH.
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METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YUeOHOTO IpeaMeTa « XMMHUs» Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS (dbopmMupoBaHus MHUPOBO33PEHHUS o0yJarommxcs
MEKIUCHUIUIMHAPHBIE  (MEXKIIPEMETHbIE) OOICHAYYHbIC TOHSITHS, OTPAXKAIOIIHE
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpPA U CIIEUU(UKY METOAOB IMO3HAHUS, UCIIOIb3yEMBbIX
B €CTECTBEHHBIX HayKkaxX (Marepus, BEUIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHbI (aKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIIEI0BaHUE,
HaOJIo/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYyrHe);

YHUBEpCalbHbIE YydeOHbIe JeicTBHUsS (TO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
peryisaTuBHEIE), obOecrieunBaromye (GopMupoBaHue (QYHKIIMOHAJIBHONH TPAMOTHOCTH H
COIMAIEHON KOMIIETEHIINN 00yYarOIINXCs;

CIIOCOOHOCTh O0YYAIOLIMXCSl HMCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MUPOBO33pEHYECKIE 3HAHHS M YHUBEPCAIbHbIE Y4eOHbIC ACWCTBUS B TIO3HABATEIHLHON U
COLIMAIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YI€OHBIMU
N03HaBaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU ACUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBbIE 1eHCTBUS
ba3oBble JJoruuecKkue 1ecTBUA:

CaMOCTOSITEILHO (POPMYIHUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €6
paccMaTpuBarh;

ONPEAEIIATH LN ACATETbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTAThI AECATEILHOCTH C MOCTABICHHBIMHU LEJISIMU;

KCMOJI30BATh IPU OCBOEHUH 3HAHUM MIPUEMBI JIOTUYECKOT'O MBILILJICHUS — BBIJICISATh
XapakTEpHbIE TMPU3HAKKA TOHATUM W YCTAHABIMBATh HMX B3aUMOCBA3b, HCIIOJIb30BATH
COOTBETCTBYIOIITUE TTOHATHS 1T OOBSICHEHUS OTJEIbHBIX ()AaKTOB U SBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KIACCHU(DHUKAIMKM BEIISCCTB U XMMHUYSCKHUX
pEaKLHnii;

YCTaHaBJIMBATh MIPUYUHHO-CJIECTBEHHBIE CBS3U MEXAY  H3y4aeMbIMU
SIBIICHUSIMU,

CTPOMTD JIOTHYECKHE pacCyXJAcHUs (MHIyKTHBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYMSI B PACCMATPUBACMbBIX  SIBJICHUSX,
(GhopMyIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

NPUMEHATh B TMPOLIECCE MO3HAHUS, HCIOJIb3yeMblE B XHMHUH CHUMBOJIMYECKHUE
(3HaKoBBIC) MOJICIH, TIPeOOPA30BbIBATh MO/ICIBHbIC MPEACTABICHUS — XUMHYCCKUI 3HAK
(cumBon) aaeMeHTa, XuUMHUYeckas (opMyia, ypaBHEHHE XHUMHUYECKOW peaklud —
MIPHU PEIICHUH y4eOHBIX TO3HABATEIBHBIX M TPAKTUUECKUX 33J1a4, IPUMEHSITh Ha3BaHHbIE
MOJICJIbHBIE MPEACTABICHUS [UJI BBISBICHUS XAPAKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

Ba3oBble uccienoBarebCKue 1eMCTBUA:

BJIAZIETh OCHOBAMH METOJI0OB HAYYHOT'O IIO3HAHNUS BEIIECTB U XUMUYECKUX PEAKLINN;

dbopmynupoBaTh LETH M 337a4d HUCCIEIOBAHUSA, HMCIIOJIBb30BaTh MOCTABICHHBIC U
CaMOCTOATEIBLHO C(POPMYIHPOBAHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI Ul (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKa3bIBAEMBIX
CYXXICHUH;

BJIAZIETh HaBBIKAMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IPOBENCHUS YUCHUYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpoOBaTh 000OIIEHUS U
BBIBOJIbl OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3yJIbTaTOB HCCIEIOBAaHUs, COCTAaBIATH
00OCHOBaHHBIN OTUYET O MPOIETaHHON paboTe;

MPUOOPETATH OIBIT YYEHUYECKON UCCIEI0BATEIbCKOM U MPOESKTHOM AESTENIbHOCTH,
NPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS
MIPAKTUYECKUX 33Ja4, TPUMEHEHHIO PA3JIMYHBIX METO0OB ITO3HAHUS.

Pabora c undgopmanmeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHPopMarmu (HayqHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPIKaHUs, CIPaBOYHEBIC MOCOOMs, pecypchl MHTepHETa),
aHAIM3UPOBATh UHPOPMALIUIO PA3IMYHBIX BUJIOB U (POPM IMPEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMynHpoOBaTh 3aIIPOCHI U MPUMEHSTh PA3IIMYHBIE METO/IBI ITPU MOUCKE U 0TOOpE
uH(popmaImm, HeoOXOAMMOM /1JIs1 BEIOJHEHUSI YYEOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA,;

MpUOOpETaTh  ONBIT  HMCHOJB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHbIX [IOUCKOBBIX CHCTEM,;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMYy MpEACTaBiICHUS HH(POpMaLUU
(cxeMsl, TpaduKy, TUArpaMMBbI, TAOJIHUIIBI, PUCYHKH H JPYTHE);

UCMOJIb30BaTh HAyYHBIM SI3bIK B KaueCTBE CPENCTBA MpU paboTe ¢ XUMUYECKOU
UHpOpPMAIIUEH: TPUMEHSITh MEKIPEAMETHBIC ((PU3NIECKHE U MATEMAaTUUYECKUE) 3HAKH U
CUMBOJIBI, (OpMYITBI, aO0OpEeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpPEACTBA
HaIJIJHOCTH.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

3a/laBaTh BOMPOCHI TIO0 CYIIECTBY OOCYXJIaeMOl TEMbl B XOJ€ Juajora
W/AMU  JTUCKYCCHHM, BBICKa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHCHHUS MPEIOKEHHON 3a1a49H;

BBICTYNaTh C TIPE3eHTalMeldl pe3yjbTaTOB IO3HABATEILHOW JIESTEILHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAMH TPHU BBITIOJHEHHUH
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHUUECKOW padOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealu3aluud y4eOHOTO TpoeKkTa U (OPMYJIHUPOBATH BBIBOJBI
o pe3yiabTaTaM MPOBEACHHBIX HCCICIOBAHHMIA IYTEM COTJIACOBAHUS MO3UIIMA B XOJE
o0CyX/IeHUsI U OOMEHA MHEHUSIMH.
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

PeryiasiTuBHbIe YyHUBEpPCAJbHbIE YYeOHbIE 1eHCTBUS

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh M OCYIIECTBIATH CBOK  ITI0O3HABATEIIBHYIO
NEeATENbHOCTb, OIpenessas e€ LenM W 3a7a4d, KOHTPOIMpPOBAaTb U IO Mepe
HEOO0XOAMMOCTH KOPPEKTHUPOBATH Mpe/IaraeMblii aITOPUTM JCUCTBUIN TIPU BBITIOJIHEHUN
y4eOHBIX M HCCIIEAOBATEIbCKUX 33/1a4, BEIOMpaTh Hanbonee 3(hPeKTUBHBINA CIIOCOO HX
pELICHHS C YYETOM IOJIyYEHHsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKLIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJb CBOCH ACATEIBHOCTA HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDI
10 KIIACC

[IpenmeTHBIE PE3YAbTATHI OCBOCHHUS Kypca « OpraHn4ecKasi XuMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAay4HOUW KapTUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBJICHUI TPUPOJIbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPbl JIMYHOCTU, €€ (PYHKIMOHAJIBLHONU TPAaMOTHOCTH, HEOOXOIUMOM
JUISL pEIIeHUs] TMPAKTUYECKUX 3a7a4 M DKOJOTHYECKHM OOOCHOBAHHOT'O OTHOIICHMS
K CBOEMY 3JI0POBBIO U IIPUPOJHOM CpeELE;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOMOJIATAOIINE
NOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, OJJICKTPOHHAs 000JI0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAsl CBSI3b, CTPYKTYpHas Qopmylia
(pa3BépHyTas U COKpamiéHHas), MOJIb, MOJIIPHAs. Macca, MOJIIPHBIH 00BEM, YIIICPOIHBIN
CKeJeT, PyHKIMOHAIbHAS TPYIIa, PauKall, U30MepHsl, U30MEphl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJE€BOJOPOJbI, KHUCIOPOI M a30TCOAEpKAalIMe COCIUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCTUHEHHUS); TEOPUH U 3aKOHBI
(Teopusi cTpoeHusi oprannyeckux BemniecTB A.M. byTiepoBa, 3aK0H COXpaHEHHs MAacChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUH; MUPOBO33PCHUYECKUEC 3HAHMS,
JIeXkKAIUEe B OCHOBE NMOHUMAHUS NMPUUYMHHOCTA U CUCTEMHOCTH XHUMWYECKUX SIBJICHUU,
(aKTOJIOrMYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYE€HUM U Oe30MacHOM
WCIIOJIb30BAaHUM BXHEUIIMX OPraHMYECKUX BEMIECTB B OBITY W TPAKTHYECKOU
JIESITENTbHOCTU YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBIATH XapakTEpHbIC TPHU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME  ITOHSITHSA
MIpY ONUCAHUU COCTaBa, CTPOEHUSI U MPEBPAILICHUNA OPraHUYE€CKUX COCTUHEHU;

chOpMHUPOBAHHOCTh ~ YMEHUW  MCIHOJB30BATh  XUMHUYECKYI0  CHMBOJHUKY
JUTSL COCTABJICHUS MOJICKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHO# ) hopMyIT
OPraHMYE€CKUX BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIMW, U3rOTaBJIMBATH MOJIECIU
MOJIEKYJI ~OpPraHMYECKMX BEUIECTB JJS WUIIOCTPAllMM HUX XHMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

COPMHPOBAHHOCTh ~ YMEHHWH  YCTAaHABIHMBATH MPUHAMICKHOCTh  M3YyYEHHBIX
OpPraHMYEeCKUX BEIISCTB 10 MX COCTaBY M CTPOCHUIO K ONpeneaéHHOMY Kiaccy/rpyrie
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

coequHeHUH  (YIJI€BOIOPOABI,  KHCIOpOJ M a30TCOJACpXKAIIWE  COSITUHEHHUS,
BBICOKOMOJICKYJISIDHBIC ~ COCAMHEHMS), J1aBaTh MM Ha3BaHWSA 110 CHUCTEMATHICCKOM
Homenkinarype (IUPAC), a Takke NpUBOIUTh TPUBHAJBHBIC HA3BaHUSA OT/CIILHBIX
OPraHUYECKUX BEIIECTB (ITUJICH, IPOITUIICH, alleTHJICH, STHICHTIMKOJIb, TJIMIIECPUH, (EHOJI,
dbopmanbaeru, aleTalblerui, MypaBbUHAs KHCIIOTA, YKCYCHash KHUCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEapUHOBAs KUCIIOTA, TIIF0K03a, (GPyKTO3a, Kpaxmall, IeUTF0II03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHUSI ONPEIENIATh BUJIbI XUMUYECKOM CBSI3U B OPraHUYECKUX
coeMHeHMsIX (OJIMHAPHBIC U KPAaTHBIC);

c(hOpMUPOBAHHOCTh ~ YMEHHS NPUMEHSATH MOJOXKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A.M. byriepoBa myis 0OBSICHEHHsS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChI BEIICCTB,

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJICTABUTENCH Pa3IMUHbBIX KJIACCOB OPraHUYeCKHUX
BeliecTB (MeTaH, TaH, dTWICH, MPOIWJICH, alleTHICH, OyraaueH-1,3, MeTunOyTaIueH-
1,3, OeH301, METaHOJ, 3TaHOJ, JSTHJICHTIUKOJb, TIHMIEPUH, (EHOJ, aleTaabAeTHI,
MypaBbMHAs U YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmal, LEeJUTI0N03a, aMHHOYKCYCHas
KHCJIOTA), WUTIOCTPUPOBATh TEHETUYCCKYIO CBSI3b MEXAY HUMH YPaBHCHHSIMH
COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HMCTOYHUKH YTIJIEBOJOPOIHOTO
Cbipbst (He()Th, MPHUPOIHBIN Ta3, yroyb), CHOCOOBI MX MEPEPadOTKH U MPAKTUYECKOE
PUMEHEHUE TPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTH YMEHHU MTPOBOUTH BBIUUCICHUS IO XUMUYECKUM YPaBHEHUSAM
(Maccpl, 00BEMa, KOJMYECTBA HMCXOJHOIO BEIICCTBA WM MPOAYKTa PEAKIMH 10
U3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO U3 HCXOJIHBIX  BEIIECTB
WJIM TIPOJTYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHUU BIIQJIETh CHCTEMOW 3HAHWKM 00 OCHOBHBIX METOJIaX
HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIX B XUMHH TIPH W3YYCHHH BEIIECTB U XMUMHUYECKUX
SIBJICHUH (HAOJIOJICHNE, W3MEPEHHE, SKCICPUMEHT, MOJCIMPOBAHKE), HUCIOJIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIT TPUHSTHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIIHSX, CBA3aHHBIX C BEIICCTBAMH M X IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COOJIIOMATh TpaBUja TMOJIb30BAHUS XHUMHUYECKOU
oCcy/101 1 1abopaTOpHBIM 000PYI0BAaHUEM, a TAK)KE TIPaBUIa 00palleHusl ¢ BEIIeCTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH TI0 BHIMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTTBITOB;

cOPMHUPOBAHHOCTh ~YMCHHWHM IUIAHUPOBATH W BBHINOJHATh  XUMHUYECKHH
OKCIIEPUMEHT (TpeBpaIleHUs] OPraHMYECKUX BEIISCTB TPH HArpeBaHUH, IMOJTyYCHHUE
STUJICHA W HM3y4EHHE €r0 CBOWCTB, KaUCCTBEHHBIC PEAKIIMM OPTaHUYCCKUX BEIIECTB,
JeHaTypanus OeJIKOB NMpPHU HAarpeBaHWH, LBETHBIC PEAKIMH OCJIKOB) B COOTBETCTBHUH
C MpaBWJIAMHU TEXHUKH 0€30MacCHOCTU MpHU OOpAIleHNH C BEIECTBAMH U Ja00paTOPHBIM
000Opy/IOBaHWEM, MPEICTABIATh PE3YJbTAaThl XUMHYECKOTO SKCIEpUMEHTa B (opme
3aMiCH YPABHEHHUM COOTBETCTBYIOIINX PEAKIM U (DOPMYTUPOBATH BHIBOJLI HA OCHOBE
ATUX PE3YNIbTATOB,;
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

C(OPMUPOBAHHOCTh ~ YMEHMM  KPUTUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
MH(OpPMAIIHIO, TIOTY4aeMY0 U3 Pa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOW MH(pOPMAIIHH,
WHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOIOAATH MTPABUIIA HKOJOITMUECKH Le1eco00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JEATEIFHOCTU B LIENSX COXPAHEHHS CBOETO 3/I0OPOBBS U
OKpYKarolllell TMPUPOJHON Cpeapl, OCO3HaBaTh OMACHOCTh BO3ICHCTBHUS Ha IKUBBIC
OpraHu3Mbl ONPENEIEHHBIX OPraHUYECKUX BEIECTB, MOHMMAas cMblch nokasaresns [1/K,
HNOSICHATh Ha NpUMEpax CIOCOObl YMEHBIIECHUS M NPEJOTBPAIICHUS HX BPEIHOIO
BO3/ICICTBHS HA OPTaHU3M YEJIOBEKA,;

Ui OO0y4aroUuMXcsi € OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0pOBBSI: YMEHHE
NPUMEHATh 3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX T[O3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

U CHENbIX M CIA0OBUIAIMIMX OOY4alOUIUMXCA: YMEHHUE HCHOJIb30BaTh peIbeHO
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nns 3anucu xumuyeckux Gopmys.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HeOpraHW4YecKas XUMH)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABIICHUI: 0 XUMHUYECKOM  COCTaBJISIONICH

€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XMMHUHU B TMO3HAHUM SIBICHUU NPUPOIBI,
B (OpMUpPOBAaHMM MBIIIJICHUS H KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS MPAKTUUECKUX 3a7ad M OKOJOTHYECKHU
000CHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOTHON CpeEIE;

BJIQJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIOJIATrar0II1e
nOHATHS (XMMUYECKHI DJIEMEHT, aTOM, M30TOMm, S-, P-, O- BJIEKTpOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AIEKTPOOTPHUIIATCIIBHOCTh, CTCICHb OKHCICHHS, XUMHYECKas CBs3b (KOBaJE€HTHAas,
WOHHAs, MEeTaJUInyecKasi, BOAOPOIHAs ), KpUCTAJUIMUECKasl pelIETKa, THITbI XUMHUYECKUX
PEAKLMI, PACTBOP, SJICKTPOJIUTHI, HEAJCKTPOIUTHI, FIEKTPOJUTHUECCKAS TUCCOLMALINS,
OKHUCJIUTEJIb, BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOM PpEAKLUU, XUMHYECKOE
paBHOBECHE), TEOPHMH U 3aKOHBI (TEOPHS DJIEKTPOJMTHYCCKOM  IUCCOLMAINH,
nepuoanyeckuit 3akoH J[.M. MenueneeBa, 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH
COXpaHCHHUS M IPEBPAIECHUS DHEPIHHM MPH XHUMHUYCCKUX PEAKIIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUU S3bIK XWUMHH, MHUPOBO33PEHUYECKHE 3HAHMSA, JICKAIIME B OCHOBE
MMOHUMAaHUSl NMPUYUHHOCTA M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH, (haKTOJIOTHYECKUC
CBEJICHHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUH U 0€30MaCHOM MCIIOJIH30BAHUHN BaXKHEUIIINX
HEOPTaHMYECKUX BEIICCTB B OBITY U MPAKTUUYECKOHN JACSITEIIHHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTb YMEHUN BBISIBIATh XapaKTEpPHbIE MPU3HAKK TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIWE  IOHSTHUSA
IIPY ONMCAHWH HEOPTaHUYECKUX BEUIECTB U WX MPEBPAILLICHUN;
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chOpMUPOBAHHOCTh ~ YMEHUM  HUCIHOJB30BaTh  XUMHUYECKYI0  CHUMBOJIMKY
JUIs  cocTaBlieHHusT (QOpMyll BEIIECTB W  YPaBHEHHH XUMHUYECKHX PEaKIuH,
cucremarndeckyto HomeHknarypy (IUPAC) u tpuBmanmbHblE Ha3BaHHS OTAEITBHBIX
HEOPraHMYECKUX BemecTB (YrapHblil ra3, yriIeKUCIIbIi ra3, aMMHaK, TaniéHas U3BECTb,
HeraniéHas U3BeCThb, ITUThEBas COMA, ITUPUT U APYTrHe);

c(hOpMUPOBAHHOCTh YMEHUN ONPEAEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BHJ XHUMHYECKOW CBS3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCIWHEHHUSX, THII
KPUCTAUTMYECKONW PEeETKH KOHKPETHOTO BemecTBa (aTOMHasi, MOJICKYIIIpHAasi, MOHHAS,
METa/THYEeCcKas), XapaKTep Cpelibl B BOJHBIX paCTBOPaX HEOPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJICKHOCTH HEOPraHUYECKUX
BEIIECTB II0 WX COCTaBY K OMNpeneéHHOMY Kiaccy/rpymme coenuHeHuid (mpocThie
BEUIECTBA — METaUIbl U HEMETasllbl, OKCHJbl, OCHOBAHHUS, KHUCJIOTHI, aM{(pOTEpHBIE
TUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI [EPUOJIMYECKOrO 3aKOHA
J .M. MenzeneeBa U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJeMeHToB 14 mnepuonoB Ilepumonuueckoit CUCTEMBI XUMHUYECKHX
anemenToB JI.1. MennaeneeBa, UCIOIb3YS MOHATHS «S-, P-, d-2JIEKTpOHHBIC OPOUTAITH,
«QHEPreTUYECKUe YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COSAWHEHMH IO mepuojgaMm u rpynmnam llepuommueckoit
cucTtembl xumudeckux saemenToB .M. MeHnaeneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUUYCCKUE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMUYHBIX  KJIACCOB,  MOATBEPXKIATh
CYLUIECTBOBAHWE T'€HETUYECKOW CBSI3U MEXAY HEOPraHMYEeCKUMHU  BEUIECTBAMU
C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

chOpMHUPOBAHHOCTh ~ YMEHHUS  KJIACCH(PUIMPOBATh  XHUMHUYECKHE  PEAKIUU
N0 Pa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBy pPEarnpyrolliX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTENEeHEW OKUCIICHUsS] DJEMEHTOB, OOpaTUMOCTU
peaKIiy, Y4aCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHUS PEAKIIUN PA3TUYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYWUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX ATH PEAKIMHU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKIMH,  MOATBEPKIAIOIIHNE
KAueCTBEHHBIN COCTaB PAa3JIMYHBIX HEOPraHUUYECKUX BEIIECTB, PACIIO3HABATH OINBITHHIM
yTE€M MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTL ~ YMEHHUM  pacKphIBaTh  CYIIHOCTh OKHCITUTEIbHO -
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX
peaxkiuu;
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Xumus. 10—11 knaccel (0a30BbIN yPOBEHB)

c(hOPMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOH
peakiuu OT Pa3jM4YHbIX (PAKTOPOB, XapaKTep CMEIICHHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aekcTus (mpuniun Jle [llatense);

c(hOPMUPOBAHHOCTh YMEHUIN XapaKTepPH30BaTh XMMHUECKHE MPOIIECCHI, JIeKAaIlInue
B OCHOBE IPOMBILIUICHHOI'O TIIOJIY4Y€HUS CEpPHOM KHCIOTBhl, aMMHAaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U IKOJOTHYECKUX
npobieMax XMMHUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS C UCIIOIb30BAHUEM TOHSTHS
«MaccoBas JI0JIsl BEIIECTBAa B PACTBOPE», O0BEMHBIX OTHOLICHUH ra30B MPU XUMHUYECKUX
peaxkusax, Macchl BEUIeCTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOrO U3 YYacCTBYIOLIMX B PEAKIIMM BEIIECTB, TEIJIOBOIO 3 dekTa
peakury Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUH,

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOATh TpaBUja IMOJIb30BAHUS XUMHUYECKOU
MOCYy10M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE ITpaBUiIa OOpAIlEHHS C BEIIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIUSMU MO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  TIUJIJAHUPOBaTh U BBIMOJHATH  XUMHUYECKUU
IKCIIEPUMEHT (pa3jiocKeHHE TMEPOKCHAa BOJIOPOJAa B TPUCYTCTBUHM KaTaaM3aropa,
OIPEACIICHUE CpeAbl PACTBOPOB BEIIECTB C MTOMOINBI YHUBEPCAIBHOIO HMHIMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKIMH, PeaKIMM HOHHOTO
oOMEHa, KaueCTBEHHbIE PEAKIIMU Ha CYab(}aT-, KapOOHAT- U XJIOPUIA-aHUOHBI, HA KATHOH
aMMOHWUSI, PEIICHNE SKCIIEPUMEHTAITBHBIX 33/1a4 10 TeMaM «MeTamtel» u « Hemeramsi»)
B COOTBETCTBHUHM C MPaBUJIAMH TEXHUKH O€30MaCHOCTHU MPU OOpAIIEHUH C BELIECTBAMU U
nabopaTopHbiM  00OpYIOBaHHWEM,  TPEJCTaBISATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypaBHEHUW COOTBETCTBYIOIIMX pEakuuid U
(GbopMynHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTaTOB,;

c(hOpMUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XHUMHUYECKYIO
UHPOPMALIMIO, TOJIy4aeMYyK) W3 pPa3HBIX HWCTOYHUKOB (CpeACTBa  MacCOBOM
KOMMYHUKaIuK, MTHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOIOIAaTh MpaBIa KOJIOTHUECKU 11eJIeCO00Pa3HOTO
MOBEACHUS B OBITY M TPYIOBOM NESITEILHOCTH B LIETSX COXPAHEHUSI CBOETO 370POBbS U
OKPYXKAIOILIEH TPUPOJHOM Cpeabl, OCO3HABATh OIMACHOCTh BO3JCHUCTBHUS HA JKUBBIC
OpraHu3Mbl ONpPENENEHHBIX BEIIeCTB, MOHUMas cMbici nokazatens [IJIK, moscHATH
Ha MpUMepax CHocoObl YMEHBIIEHUS M MPEJOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS
Ha OpraHu3M YEJIOBEKa;

Ui O0y4aroUuMXcsi C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pOBBSI:  YMEHHE
NPUMEHATh 3HAHMUS 00 OCHOBHBIX JOCTYINHBIX METOJIaX T[O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX M CJIa0OBUASIIMX OOYJaroUIMXCsi: YMEHHUE HCIOJIb30BaTh PEIbeHO
TOYEHHYIO cucTeMy obo3HaueHui JI. bpaiins qist 3anucu xumudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

Xumus. 10—11 knaccel (0a30BbIH ypOBEHB)

10 KJIACC
HaunmenoBanue
No KomuuecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3lielioB U TeEM [IporpamMmHoO€ copepkaHue
n/n 9acoB o0 yyaronmxcs

y4eOHOTr 0 TIpeIMeTa

Pa3znen 1. Teoperuueckne 0CHOBbI OPraHM4eCKOl XMMUH

1.1

[Ipenmer
OpraHUYECKON XUMUHU.
Teopus crpoeHus
OpraHUYECKUX
COCIMHEHUN

A.M. byrneposa

3

[IpeaMeT opraHnyeCKOW XUMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MMOJYYCHUH HOBBIX BEIIECTB
Y MaTepuanoB. Teopust CTpoeHUs
OPraHNYECKUX COCAUHECHUN

A.M. ByrnepoBa, €€ OCHOBHbIE
nosioxeHust. CTpyKTypHbI€ POPMYJIbI
OpraHn4eCcKuX BeuecTs. [ 'omonorus,
u3oMepusi. XMMHUYECKAs CBSI3b

B OPTaHUYECKUX COCIUHEHUSIX: KPATHbBIC
CBSI3H, G- U TT-CBSI3U.

[IpencraBienue o k1accu(pUKaLUU
oprann4eckux Beuiects. Homenkiarypa
OPTraHUYECKUX COCIUHEHUH
(cucTemaTHueckas) ¥ TPUBHAJIBHBIC
Ha3BaHUsI BAKHEUIINX MPEICTABUTEIICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKcnepuMmeHTaibHble MeTOAbl
M3y4eHMUA BELLLECTB U UX NPeBPaLLLEeHMUIA:

PackppIBaTh CMBICT H3y4aeMbIX
HOHATHUH (BBISIBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIMBAThH UX
B3aMOCBSI3b.

[IpuMeHsTh MON0XKEHNS TEOPUU
CTPOEHHUS OpPraHMYECKHUX BEIIECTB

A. M. byrnepoBa it 00bsICHEHUS
3aBHCHMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS.

Hcmonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTS COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAIIEHHOM) (OPMYIT OPraHUIECKUX
BEIIIECTB.

Onpenenarb BUIbl XUMUYECKON CBSA3U
(omuHapHBIC, KPATHBIE) B OPTAHUYCCKHX
COCTIMHCHHUSX.

PackpeiBaTh posib OpraHM4ECKON XUMUH
B IIPUPOJIE, XapaKTEPHU30BaATh €€
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

e /lemoHCTpanuu:

— O3HaKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIESCTB U MaTepHATIAMHU
Ha WX OCHOBE;

— OTBITHI 110 TIPEBPAIEHUIO
OpPTaHUYECKUX BEUICCTB MPU HarpeBaHUU
(mnaBiieHue, 0OyIrIIMBaHUE U TOPECHUE).

e JlaGopaTopHbI€ OMBITHI:

— MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIECTB

3HaYE€HUE B )KU3HU YEJIOBEKA,
WJUTIOCTPUPOBATh CBA3h C IPYTUMU
HayKaMH.

HaOnronate 1 onucHIBaThH
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
Y OMHCHIBATH TaOOPATOPHBIC OMBITH U
MpaKTUYECKHEe PabOThI

Hroro no pazaeny

Pasznen 2. YrieBoaopoabl

2.1 | TlpenenbHbIE
YTICBOIOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOEHHUE,
rOMOJIOTUYECKUN psiA. MeTaH u 3TaH —
MPOCTEUIIINE MPEICTABUTENN aJKAHOB:
COCTaB, XUMUYECKOE CTPOEHHE,
bu3nYecKre 1 XUMUYECKUE CBOMCTRA
(peakuuu 3aMeIeHNs U TOPEHUS),
HaXO0XJICHUE B PUPOJIE, TOTYyICHUE U
NPUMEHEHHE

2.2 | HenpenenbHbIC
YIJI€BOJOPOIBI:
QJIKCHBI, aJTKaUCHBI,
AJTKHHBI

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUN PAI. DTUIIEH —
IIPOCTEUIIINN TPEACTABUTEID AJIKEHOB:
COCTaB, XMMHUYECKOE CTPOEHUE,
(dusnyeckue 1 XUMUIECKHE CBOICTBA
(peakuuu THAPUPOBAHHMS,
rajoreHupOBaHus, TUIpaTaluu,

PackpbIBaTh CMBICH H3ydaeMBbIX
HOHATHH (BBISIBIISITh UX XapaKTEPHbIC
NPU3HAKH), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOILLIME MOHATHUS

IIPY OIIMCAaHUU COCTABA, CTPOCHHUS U
IIPEBPALLECHUN OPTaHUYECKUX
COEIMHEHUM.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAaIEHHOMN) (hOpMYIT OPraHUYEeCKUX
BELIECTB.

VY craHaBnMBaTh NPUHALIEKHOCTh
BEIIECTB K ONPEEICHHOMY KJIacCy
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

OKHCJICHUS U TIOJIMMEpU3aIliH )
HaXO0XXJICHUE B PHUPOJIE, TTOTYyICHUE U
MIpUMEHEHUE.

Anxamuensl. Oyranuen-1,3 u
MeTUIOyTaaueH-1,3, XuMudeckoe
CTPOCHHE, PEaKITUs TTOJIMMEPHU3aIINH,
IpUMEHEHHE (JIJI1 CHHTE3a
MIPUPOTHOTO U CHHTETUYECKOTO
KaydyKa 1 pe3HHBbI).

AJIKMHEBI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTHICCKUHN PSIJI.
ALIeTWIIEH — NpOCTEHIINI
IpEICTaBUTEIb AJIKWHOB. COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3NICCKUE U
XMMHYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TAJIOTEHUPOBAHUS,
THApaTaliy TOPEHHS ), HaX0KICHUE

B TIPUPOJIC, TTOTYICHHUE U IIPUMCHCHUE

2.3

ApomaTuyeckue
YII€BOAOPOIBL

ApeHbI: OE€H30J1 U TOJIyO0JI, COCTaB,
XHUMHYECKOE CTPOSHUE MOJICKYII,
(bu3HUeCKUEe ¥ XUMHYECKHE CBOWCTBA
(peakiuu raJoreHuPOBaHMS U
HUTPOBAHUS), TOJYICHUE

U IpuMcHEHHUE. Biausaue Oen3ona

Ha OpraHu3M 4eJioBeKa. [ 'eHeTuueckast
CBSI3b YTJICBOJIOPOIOB

YIIIEBOIOPOJIOB 0 COCTaBY U
CTPOEHUIO, HAa3bIBATh UX

10 CUCTEMAaTUYECKONH HOMEHKJIATYpE;
IPUBOIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICTIbHBIX MIPE/ICTaBUTENEH
YIIIEBOIOPOIOB.

OrnpenensiTe BUJIbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX YTJIEBOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CIIOCOOHOCTH
YIICBOIOPOIOB OT KPaTHOCTH
KOBaJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, PU3NYECKUEe U
XAMHUYECKUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOTY4EHUSI THITUYHBIX
MIPEICTaBUTENICH Pa3IMYHBIX KJIACCOB
yIJIEBOIOPOIOB (MeTaHa, dTaHa,
ATUJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyoJ1a).

BBISBIATE T€HETHYECKYIO CBSI3h MEKITY
YIIEBOIOPOIaMU U TTOATBEPKIATH €€
HaJIN4YKUe YPAaBHCHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYI.
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2.4

[IpupoaHsie
MCTOYHUKHU
YIJI€BOJOPOJIOB U UX
nepepadoTka

[Tpuponnsiii ras. IlonmytHabie HeTIHBIC
ra3el. HedTh 1 €€ mpoucxoxnenue.
Crioco0s! iepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUYECKUIA,
KatamuTudeckuid). [IpoaykTsl
nepepaboTku HedTH, UX IPUMEHEHUE
B IIPOMBIILLJIEHHOCTH U B OBITY.
KameHHbIi yroib 1 NpOoayKThI €T0
nepepaboTKH.

dKCNepMMeHTa/IbHble MeToAbl
U3y4eHuUA BeLLLECTB

M UX NpeBpaLL,EeHUN:

e /[emoHCTpanuu:

— xomutekiuu «HedTe» u «Yronby;

— Buaeo(pparmeHT «BynkaHuzamus
PE3UHBI.

e JlaGopaTopHbIE OMBITHI:

— Ka4eCTBEHHOE ONPEIEICHUE yriepoaa
¥ BOJIOPOJa B OPraHUYECKUX BELIECTBAX;
— O3HAKOMIJIEHHE ¢ 00pa3laMu
IJIACTMACC, KAYYyYKOB U PE3HHBIL;

— MOJEIUPOBAHNUE MOJIEKYJI
YIJIIEBOJAOPOJIOB U
raJIoreHONPOU3BOAHbIX.

e [IpakTrueckue pabOThI:

Ne 1. [lonydyeHue 3TusaeHa U U3y4EHUE
€ro CBOMCTB.

XapakTepru30BaTh UCTOUHUKH
YIJIEBOJIOPOIHOTO ChIPhs (HE(TH,
MPUPOIHBIN Ta3, yrojb), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHHE TOJIy4aeMbIX MPOAYKTOB.
Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUSA — IPOBEJICHUE,
HaOJII0/ICHUE U ONUCAHUE XUMUYECKOTO
SKCIEPUMEHTA (J1Ta0OpaTOPHBIC OIBITHI U
NPaKTUYECKUE PabOThHI).

CrnenoBatb npaBuiiaMm 6€30MacHON
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUHN XUMUYECKOU
NOCY/Ibl U 000PYIOBaHUS, @ TAKKE
npaBujiaM OOpaIlleHUsI C BEIIECTBAMU

B COOTBETCTBHH C UHCTPYKIUSIMU
BBITIOJTHEHUS JJa0OPATOPHBIX OMBITOB U
MPAKTUYECKUX paOOT MO MOJYU4CHUIO U
W3YUYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBnsaTh pe3yiabTaThl
AKCIIEpUMEHTA B (hOpMeE 3arucCH
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN
U JIe7aTh BEIBOABI HA KX OCHOBE.
[IpoBOANTH BEIYUCIICHUS

JUIS1 OTpEeIETICHUS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTRA,
110 YPABHEHUIO XUMHUYECKON PEAKLIHH.
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e PacuérHrle 3a/1a4u.;

— ONpEACIICHNUE MOJICKYIISIPHOM
(GhopMyJIbl OpraHUYECKOTO BEIIeCTBA

110 MacCOBBIM JOJSIM aTOMOB
XUMHYECKHX DJIEMEHTOB,

— pacy€Thl IO YPABHEHHUIO XUMUYECKON
peakuun

CaMOCTOSITENbHO TUIAHUPOBATh U
OCYIIECTBISITh CBOIO MTO3HABATEIBHYIO
JESATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIIOBON y4eOHOM
JEeSTENbHOCTH

Hroro no pazaeny

13

Paznen 3. Kuciopoacoaep:xaniyue opraHndecKue coenHeHHst

3.1

Cnuptel. @eHon

3

IIpenenbHbIE OTHOATOMHBIEC CIIUPTHI:
METaHOJI ¥ 3TaHOJI, XMMHUUECKOE
CTpoeHue, PU3nUecKrue 1 XUMUUECKUE
CBOICTBA (pEakIu C aKTUBHBIMU
MeTaJJIaMH, TaJIOT€HOBOIOPOJAMH,
ropeHue), npuMenenue. Bogopoanas
CBsA3b. DU3HOIOTHYECKOE ICHCTBUEC
METaHoJIa ¥ ATAHOJIa HAa OpraHu3M
YeJI0BEKa.

MHOroaroMHbI€ COUPTHI: STUJICHTIIUKOJIb
Y TJIULEPUH, XUMHUYECKOE CTPOEHHUE,
dbuznyecKre 1 XMMUYECKUE CBOMCTBA
(B3aMMOACICTBHE CO MICTOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PEaKIIUs
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornyeckoe JeicTBUE

Ha opraHusMm uesnoBeka. [I[pumenenue
[JIALEPUHA U ATUICHTJIUKOJIA.

PackpbIiBaTh CMBICT U3y4aeMBbIX
MOHATHH (BBISIBIIATH UX XapaKTECPHBIC
MIPU3HAKU), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOLIME TTOHITHS

MIPU ONKUCAHUU COCTABA, CTPOCHUS U
MPEBPAIICHUNA OPraHUYECKUX
COCIMHEHUM.

Hcnons30BaTh XUMUYECKYIO CUMBOIIUKY
IUTSL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAIEHHOM) POPMYIT OpraHUYECKUX
BELIECTB.

VY cranaBnuBaTh NPUHAIEKHOCTD
BELIECTB K ONPEIEIEHHOMY KJIacCy

10 COCTaBY M CTPOEHUIO, HA3bIBATh UX
10 CHCTEMATHUYECKOM HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHrnEe MOJIEKYJIBI,
¢u3nueckre 1 XUMHYECKUE CBOICTBA
¢denona. TokcuuHOCTH (PeHONA, €ro
¢du3nonornyeckoe AeUCTBIE

Ha OpranusM uesnoseka. [Ipumenenne
dbeHomna

3.2

AJbJIETUIBI.
KapOoHOBBIE KUCIIOTHI.
CrnosxHbie 2QUpbI

Anbneruapl: GopManbaeTu U
aleTagbAeTu, XUMUUYECKOE CTPOCHHUE,
dusnyecKue 1 XUMUIECKHE CBOICTBA
(peakiuu OKHCJICHUS U BOCCTaHOBIICHUS,
Ka4eCTBEHHBIC PEAKIINH), TIOTYICHUE U
MPUMEHEHUE.

OIHOOCHOBHBIE MPEIETBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
(¢uznyeckue 1 XMUMUUECKHE CBOICTBA
(oOmire CBOWCTBA KUCIIOT, PEaKITHsI
STepU(UKALIMHK), TIOTyICHHE U
npuMeHnenue. CTeapuHOBas U OJICUHOBAS
KHCTIOTHI KaK TPEACTaBUTEIH BBICIIIHX
KapOOHOBBIX KUCIIOT. Mblila Kak COJIu
BBICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE ICHCTBHE.

Cnoxuble 23QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'uiponus
CIOKHBIX 3¢upoB. XKups! Kak

OTAEIbHBIX IPEACTABUTEIICH
KUCJIOPOJCOAEPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puMeHeHHE, GU3UICCKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI TTOTYIEHUST TUTTHYHBIX
MPEACTABUTENCH pa3IMYHBIX KJIACCOB
KUCJIOPOJCOAEPKAIINUX COCTUHEHUN
(MeTaHoma, STaHOA, TIUIEPUHA,
dbenomna, popmanbaerua,
aleTAIBACTUAA, YKCYCHOU KHACIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmalia,
ICJIFOJIO3b]); BBISBIIATH TCHETHYCCKYIO
CBSI3b MEXK]ly HUMH U MOJTBEPKAATh €€
HaJIMYKUE YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKHUX
pEaKIM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYI.

OnuceiBaTh COCTaB, XUMHUUECKOE
CTPOCHHUE U MPUMEHECHUE KUPOB,
XapakTepPU30BaTh UX 3HAYCHHUE

JUTS )KU3HEIESTEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OITACHOCTH BO3JAEHUCTBUS
Ha KMBBIE OPTaHU3MbI ONPEICIICHHBIX
OPraHNYEeCKUX BEIIECTB, MOACHSTH

Ha MpUMepax CrocoObl yMEHBIIEHHUSI
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IIPOU3BO/IHBIE TVIMIIEPUHA U BBICIIIHAX
KapOOHOBBIX KUCIOT. [ HApOIN3 )KUPOB

3.3

YrieBoasl

YTIIeBoABI: COCTaB, KiacCUpUKAITIS
yIJIEBOJIOB (MOHO-, JIH- U
nojrcaxapuibl). [ roko3a —
MPOCTENIIAN MOHOCAXapH/I:
OCOOCHHOCTHU CTPOEHUS MOJIEKYIIBI,
bu3nYecKre 1 XMMUYECKHE CBOMCTBA
TJTFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcugom meau(ll), okucinenue
aMMHa4YHBIM PACTBOPOM OKCHA
cepeopa(l), BocctaHoBiIeHUE, OpOKEHHE
TJIFOKO3bI), HAXO0XICHUE B TPHUPOIE,
MPUMEHEHUE TIIFOKO3bI, OMOJIOTMYeCcKast
POJIb B KU3HENIEATETLHOCTH OpraHu3Ma
yenoBeka. @oTocunTe3. OpyKkTO3a KAk
M30MeEp TITFOKO3BI.

Caxapo3za — mpeacTaBUTENb
JMCaXapua0B, TUIPOIN3 CaXapo3bl,
HaXO0XICHHUE B TIPUPOJIC U TPUMEHCHHE.
Kpaxmai u 1ieuirono3a kak mpupoaHbIe
MOJIMMEPBI: CTPOEHUE KpaxMalia u
1[EJUTIONI03bI, PUBMYECKUE U XUMUUECKHE
CBOICTBA Kpaxmasa (TUIpOJIn3,
KaueCTBCHHAS PCAKIUS C HOIOM).
dKCNepMMeHTaNIbHble MeTOAbl
M3y4yeHMA BELLECTB U UX NPEBPALLLEHMIA:

Y NPEJOTBPAILICHUSI UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
IKCIIEpUMEHTa (J1Ta00paTOPHBIC OMBITH U
PAaKTUYECKHE PAOOTHI).

CnenoBatb npaBuiiaMm 6€30mMacHON
paboThI B TabopaTopuu

IIPU UCIIOIb30BAHUU XUMUYECKOM
MOCYZbl U 000PYIOBaHUS, a TAKKE
MpaBUiaM 0OpallleHUs C BEIeCTBaMU

B COOTBETCTBUM C UHCTPYKLIUSIMU
BBITNIOJIHEHUS TAOOPATOPHBIX OMBITOB

Y TIPAKTUYECKUX pabOT IO MOTYyYEHUIO
Y U3YyYEHUIO OPraHUYECKUX BELIECTB.
IIpencraBuaTh pe3yabTaThl
HKCIIEPUMEHTa B (hopMe 3aIUCH
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUI
U JIeNIaTh BBIBO/IBI HA X OCHOBE.
[TpoBOAUTH BEIYUCIICHUS

JUTS OTIpEICTICHUSI MOJIEKYIISIPHOM
(hopMyIIBI OPTaHUYECKOTO BEIECTBA,
[0 YPABHEHUIO XUMUYECKON PEaKIINH.
CamocCTOATENBbHO MJIAHUPOBATH U
OCYIIECTBJIATh CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTD; IPUHUMATh aKTUBHOE
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

¢ JlaGopaTopHBIC OMBITHI:

— TOpPEHUE CIIUPTOB;

— B3aUMOJICHCTBUE TIIMIIEPUHA
¢ ruapokcuaoM meau(ll);

— Ka49CCTBCHHBIC pCAKIINHN aJIbACTHAO0B

(oxucIeHHEe aMMUAYHBIM PACTBOPOM
okcujia cepedpa u TuIPOKCUIOM
meau(ll));

— B3aI/IMOI[eI\/’ICTBI/IC Kpaxmalia C HOA0M.

e [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.

e PacuéTHrble 3a1aun:

— OIIPENEIEHNE MOJIEKYJIIIPHOU
(GhopMyJibl OpraHUYECKOTO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB U IO MACCEe
(0OBbeMy) IPOAYKTOB CrOPAHMS;

— pacy€Thl IO YPABHEHUIO XUMUUYECKOU

peaKIuun

y4acTHe B IPYIIIOBON y4eOHOM
NEATETbHOCTH

Hroro no pazneny

13

Pa3znen 4. A3orconepxainiue OpraHu4ecKkue coeJUHEeHNus!

4.1 | AMUHBIL.
AMWHOKHUCJIIOTBI.
benxn

3

AMMHBI: METHJIAMHH — MPOCTEH NI
MPEACTABUTENb AMUHOB. COCTAB,
XUMUYECKOE CTpOCHUE, (HU3NIECKUE U
XHUMHUYECKHE CBOMCTBA (peaKiuu

PackpeiBaTh CMBICT H3y4aeMbIX
HOHSATHUH (BBISIBIISATH UX XapaKTEPHbIC
NPU3HAKH), YCTAHABIMBATH UX
B3aUMOCBS3b, UCII0JIb30BATh
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

C KHCJIOTaMU U TOPEHHUS ), HAXOXKICHUE

B MIPUPOJIe. AMUHOKHUCIIOTHI KaK
am(doTepHbIC OpraHUYECKUE COCTMHEHUS.
dusnyeckre U XUMHYECKHE CBOMCTBA
aMHUHOKHCIIOT (Ha MpUMepe TIUIHHA).
buosornueckoe 3HaueHNE aMUHOKHUCIIOT.
CHuHTE3 NENTUIOB.

benky kak mpupoaHbIE TOJUMEPHI.
[lepBuuHasi, BTOpUYHAs U TPETUUHAS
CTPYKTypa O€IKOB. XMMUYECKHE
CBOICTBA OEJIKOB: THAPOIIH3,
JIEHATypaIysi, KaUeCTBEHHbIE PEaKIINU
Ha OEJIKH.

JKCNepMMeHTa/IbHble METOAbI
M3yUYeHMA BELLLECTB U UX NpeBpPaLLEHUN:
e J[eMOHCTpanuu:

— JleHaTypauus OeJIKOB IPU HarpEBaHUHU;
— IIBETHBIE PEaKuu OEJIKOB

COOTBETCTBYIOILIUE TTOHITHS
MIPYU OIMCAaHUU COCTaBAa, CTPOCHUS U
MpEeBpAILIEHUN OpPraHUuYECKUX
COCIMHEHUM.

Hcnons30BaTh XUMUYECKYIO CUMBOJIHMKY
I COCTaBJICHHSI MOJIEKYSIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAILEHHOM) POPMYIT OpraHUYECKUX
BEIIECTB.

Omnpenensats TPUHAUICKHOCTD BEIIECTB
K OMpEEIEHHOMY KJIacCy MO COCTaBy U
CTPOCHHIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUATILHBIC Ha3BAHUS
OTJEIbHBIX TIPEICTABUTETICH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIecKue u
XUMHUYECKUE CBOKMCTBA, BAXKHEHUIIINE
CTIOCOOBI MOTY4E€HHUS TUTTHIHBIX
MpeCTaBUTEINEH a30TCOACPKAIINX
COeIMHEHMH (METHIIaMHUHA, TJIMIINHA,
OeIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSICHATH
Ha IpUMepax 3HaYeHHE OCITKOB

JUTSL OpraHr3Ma YeIoBeKa.
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| Xumust. 10—11 knaccel (0a30BbIi YPOBEHD)

Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OTIHCHIBATh IEMOHCTPAIIHOHHBIN
9KCIIEPUMEHT.

CaMOCTOATENbHO MIAHUPOBATh U
OCYLIECTBIISITh CBOIO TI03HABATENILHYIO
JESTENIbHOCTh; IPUHUMATh aKTUBHOE
y4acTue B IpyNIoBOM yueOHOU
JeSITEIIbHOCTU

Hroro no pazneny

3

Pa3ned. 5. Boicokomosieky asipHble coeIUHEHUS

5.1

[I;macTmaccsl.
Kayuyku. BonokHa

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUN:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJUMEPU3ALINU, CPETHSS
MoJiekyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICK YIISIPHBIX
COCAMHEHUH — MOJIUMEPU3ALUS U
ITOJIMKOHICHCALIHSL.

[TnacTMacchl (OMATUIIEH,
MOJIUITPONUJIEH, MOJMBUHWIXIIOPHU,
nosjuctupot). HatypanbHbii 1
CUHTETUYECKNE KaydyKH
(OyTaaueHOBBIH, XJIOPOITPEHOBBIN 1
U30IPEHOBBIN). BoOKHA: HaTypaibHbIE
(xJTOTIOK, TIepCTh, MIENK),
MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO,

Braners nzy4aeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICII
W3y4aeMBbIX TIOHATUN U IPUMEHSATH 3TU
MOHATHSI IIPU ONMCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYIISIPHBIX
OpraHWYECKUX BELIECTB,

JUTsl OOBSICHEHUS OTNIEIBbHBIX (DAKTOB U
SIBJICHUM.

Hcnonp30BaTh XMMUYECKYIO CUMBOIIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYJT
BEILIECTB U YPABHEHUN PEAKLINI
IOJIMMEPU3ALIMU U TIOJINKOHACHCALUH .
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HamOoJIee pacpOCTPaHEHHBIX BHIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHNE
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| Xumust. 10—11 knaccel (0a30BbIi YPOBEHD)

BUCKO34a), CHHTETHUYECKHE (KallpOH U
JaBcaH).

IKCMNepuUMeHTa/IbHble MeToAbl
M3y4eHUA BELLLECTB M UX NpeBpaLLeHMiA:
e J/lemoHCTpanuu:

— O3HAKOMIJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KaydyKOB

B Pa3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl IO3HAHUS — HAOIIOIATh U
OIHCHIBATh IEMOHCTPALIMOHHBIN
SKCIEPUMEHT

Htoro no pazaeny 2
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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Xumus. 10—11 knaccel (0a30BbIH ypOBEHB)

11 KJIACC
HanmenoBanue
No KomuuecTBo OcCHOBHBIE BUABI J€ATEILHOCTH
pa3zesioB U TEM [TporpammHoe conepxaHue
m\I1 4acoB o0 y4Jaromuxcs

y4eOHOTr 0 TIpeIMeTa

Pazgen 1. Teopernueckne OCHOBbBI XUMMU

1.1

CtpoeHue aTOMOB.
[lepuoanueckuii
3aKOH U
[Tepnoanueckas
CHCTEMa XMMHUYECKHUX
AJIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuit anement. Atom. CocTtas
aToMa, U30TONbI. DIIEKTPOHHAS
000s104Ka. DHEPreTUYeCKue ypoBHH,
M0TypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-amementor. OcobeHHOCTH
pacrnpeneneHus AIeKTPOHOB

110 OpOUTAISIM B aTOMAX MaJIbIX U
OOJBIINX MEPUOJIOB. DIEKTPOHHAS
KOH(UTypalus aToMOB.
[lepuoguueckuit 3aK0H U
[lepuoanueckas cucTeMa XMMUYECKUX
anemeHTOB J. 1. MenaenceBa. CBs3b
NEPUOIMYECKOT0 3aKOHA U
[lepuoanyeckoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX

AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX

Y CIIOKHBIX BELIECTB I10 TpyInaM u
nepuoiaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbiBaTh CMBICT N3y4aeMbIX
NOHATHH (BBISIBIIATH UX XapaKTCPHBIC
MIPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBS3b.

PackpsiBaTh CMBICT NEPUOIUUECKOTO
3akoHa /1. 1. MenneneceBa u
JIEMOHCTPUPOBATh €ro
CHUCTEMATU3UPYIOIYIO,
O00BSCHUTETLHYIO ¥ TIPOTHOCTUYECKYIO
byHKIIN.

XapakTepu30BaTh 3JIEKTPOHHOE
CTPOEHHE ATOMOB XUMHYECKUX
31eMeHTOB 1-4 nepuo10B, UCHOJB3YS
HOHSATHS S-, P-, d-3JIEKTPOHHBIC
opOUTalU, YHEPTETUUECKHE YPOBHH.
OOBIACHATH 3aKOHOMEPHOCTHU
V3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCIUHECHUU

10 TIEPUOJIaM U TPyIIam
[Teprnoanyueckon CUCTEMBI

J1. . MenneneeBa
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

anemenToB (.M. MenaeneeBa

B Pa3BUTHU HAYKHU.
JKcnepMMeHTa/IbHble MeTOAbI
M3yUYEeHUA BeLLEeCTB U UX NpeBpaLLeHNit:
e J/lemoHCTpanuu:

Buer Tabmun «Ilepuoandeckas cuctema
XHMHYECKHX AJICMEHTOB

.. MenpaeneeBay

1.2

CtpoeHue BellecTBa.
MHuoroob6pasue
BEIIECTB

Crtpoenue BelecTBa. XUMHUUECKasl CBS3b.

Bune! (koBaneHTHasI HEMIOISIPHAS U
MOJISIpHAS, MOHHAS, METAJUTMYECKast ) U
MEXaHU3MbI 00pPa30BaHUsI XUMUYECKOM
cBsi3u (OOMEHHBIN M JOHOPHO-
akLenTopHbiit). BogopoiHas cBs3b.
BanentHOCTSB.
DIIEKTPOOTPULATENBHOCTh. CTENEHD
okuciyieHus. KaTuOHbI 1 aHUOHBI.
BemecrBa MOneKyIsspHOro 1
HEMOJIEKYJIIPHOTO CTPOCHUSI.

3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTBA.
Tumnbl KPUCTATIMYECKUX PEIIETOK U
CBOMCTBAa BEIIIECCTB.

[ToHsATHE O TUCTIEPCHBIX CHUCTEMAX.
Hctunnbie pactBopbl. KonnuecTBeHHbBIE
XapaKTePUCTUKH PACTBOPOB (MaccoBast
JI0JISI BEIIECTBA B pacTBOPE).

PackpbIBaTh CMBICIT U3yd4aeMbIX
HOHATHH (BBIIEIATH UX XapaKTepHbIE
MPU3HAKN) U IPUMEHSTH 3TH TIOHATHUS
IIpY ONKUCAHUHU COCTAaBA U CTPOCHUS
BEIICCTB, /IS OOBSICHCHHUS OTICIbLHBIX
(akToB U SIBICHUM.

Onpenenars BUAb XUMUYECKOHN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHON )

B COCJIMHEHUSX; TUIT KPUCTATIMYECKOM
PEETKN KOHKPETHOT'O BEIIECTBRA.
OrnpenensiTh BaIGHTHOCTb U CTETICHB
OKHUCJICHUSI XUMHUYCCKUX DJICMEHTOB

B COCJIMHEHUSX Pa3IMYHOIO COCTaBa.
[IpoBOUTH BHIYMCIICHUS

C UCIIOJIb30BAHUEM TIOHATHS «MacCOBast
JIOJIs1 BEIIIECTBA B PACTBOPEY.

Brnanetrs n3ydaeMbIMU XUMHUYECKUMU
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Krnaccuduxanus HeopraHmaeckux
coenquHennii. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKcnepuMeHTaibHble MeTOAbl
U3y4eHUA BELLLECTB U UX NPEeBPaLLLEHWIA:
e J/lemoHCTpanuu:

— MOJEIM KPUCTAJUIMYECKUX PEIIETOK.
e PacuérHble 3a1aun:

— pacyeTsl C UCMIOJIb30BAHUEM MTOHSITHUS
«MaccoBast 10J1s1 PaCTBOPEHHOTO
BEILIECTBA»

1.3

XUMHYECKUE
peakuun

Xumuueckas peakius. Knaccudukarms
XUMHUYECKUX PEAKLIMI B HEOPraHUUECKOU
Y OpPraHUYeCcKOM XUMHUU. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH
COXPaHEHMS U MPEBPAILCHUS YSHEPTUU
IPU XUMUYECKUX PEaKITUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (akTopoB. OOpaTHMbIe
peakunyd. XMMHUYECKOE PAaBHOBECHE.
DaKTOpPHI, BIUAIOIINE HA COCTOSIHUE
XUMUYECKOTO PaBHOBECHS.

[Tpunanun Jle [laremnse.
DNEKTPOTUTHYECKAS JTUCCOLIMALIMSL.
CurnbHbIe U citabbie eKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KHUCIIa,
HEWUTpasbHasd, eaodHas. Bogopoansiin

MOHSATHSIMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHYECKOMN pEaKUU OT PA3IUYHBIX
(dakTopOB.

OnpenensaTe xapakTep CMEEHUS
XUMHUUYECKOTO PAaBHOBECHSI

B 3aBUCHMOCTH OT BHEIIHETO
BozaericTBu (mpunnun Jle [aTense).
CocTaBnsiTh YpaBHEHHUS PEAKIUN
Pa3IMYHBIX TUIIOB; MOJHBIC U
COKpAILIEHHBIE YPABHEHUS PEAKIIUM
MOHHOTO0 0OMEHA, YYUTHIBAs YCIOBHS,
IIPU KOTOPBIX ATH PEAKLINHU UAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — MPOBEJICHUE,
HaAOJIIOICHHUE U ONTUCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIEC U
71a00paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboThI): TIO ONPEIEIICHUIO CPEJIbI
BOJHBIX PACTBOPOB BEIIIECTB, PEAKIUI
MOHHOTO 0OMEHA, BIUSHHUIO PA3TMYHbIX
(hakTOpOB Ha CKOPOCTh PEAKIIUIA.
CrnenoBaTh MpaBHIaM MOJIb30BaHUS
XUMHUYECKOHN TOCyIo U 1a00paTOpHBIM
000py10BaHKUEM.

[IpencTaBnsTh pe3yabTaThbl
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noka3zatelb (PH) pacTtBopa. Peakuun
HOHHOTO 0OMEHA B OPraHUYECKOM 1
HEOPraHUYECKON XUMHH.
OKHUCIIUTEIILHO-BOCCTAHOBUTEIILHBIC
peakiuu. [ToHsTre 00 3JIEKTPOIIH3E
pacIuIaBoB U PaCTBOPOB COJICH.
[MpuMeHeHHE IIEKTPOIIU3A.
JKCNepUMeHTa/IbHble MeToAbI

unsy4yeHuA BeLLLeCcTs U UX HPEBpaLI.I,EHMﬁ:

e J/[eMOHCTpanuu:

— pa3loKEeHHE MEPOKCUIa BOAOpOaa
B MIPUCYTCTBUU KaTaau3aTopa.

e JlaGopaTtopHbI€ OMBITHI:

— NPOBEJICHHUE PEAKINN HOHHOTO
oOMeHa;

— oIpeJieieHre cpeibl paCTBOPOB
BEILECTB C MOMOIIBI0 YHUBEPCAILHOTO
WH]IUKATOPA.

o [IpakTuueckue paboThI:

No 1. Bnusiaue pa3nuuHbix (GakTOpOB
Ha CKOPOCTh XMMUUYECKOUN peaKInu.
e PacuétHrle 3agaun:

— PACUCTHI 110 YPABHCHUAM XUMHUYCCKUX

pEaKIMK, B TOM YHUCJIIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOIIMX
PCaKIii U JIeaTh BHIBOJIBI HA UX
OCHOBE.

[TpOBONUTH BBEIYHUCIICHHS

10 YPaBHECHUSM XUMHYCCKHX PEaKIInH,
B TOM YHUCJIC TEPMOXUMUICCKUE
pacu€Thl

Hroro no pazneny

13
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Pa3nen 2. Heoprannueckass Xumus

2.1 | Meraisl

6

Meramnsl. [lonoxenue meramios

B [leproanyeckoi cucteMe XMMHYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000J0YEK ATOMOB
MeTauioB. O0mme pu3nyecKre CBOMCTBa
MeTauioB. [ [pumenenne metamion

B OBITY, IpupoJie U TexHuke. CriaBbl
METAJUIOB. DJIEKTPOXUMHAYECKUHN PAL
HanpspKeHU MeTayuioB. O0uye crnocoob!
nony4yeHus metauioB. Kopposus
MeTatoB. CriocoObl 3alIUThI

OT KOPPO3HH.

OO1as XapakTeprUCTUKa METAJLIIOB
rinaBHbIX noarpymnm (IA-rpynma,
l1A-rpynma) [Tepuoaudeckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AmM@oTepHbie CBOMCTBA OKCHIA U
TUAPOKCHA AITFOMUHUS.

OO0111ast XxapakTepUCTUKA METAIIIOB
no6ouHbIX moarpymm (b-rpymm)
[leproau4eckoil CHCTEMbI XUMUYECKUX
AJIIEMEHTOB: M€Jlb, IUHK, XPOM, XKEJe30.
Baxnenmue coeIMHEHUS METAILIOB
(oKCHIBI, THIPOKCHIBI, COJIH).
dKcnepMmeHTaNbHble MeTOAbl
M3y4eHUA BeLLEeCTB M UX NpeBpaLLeHuiA:

PackppIiBaTh CMBICT N3y4aEMbIX
MOHATHH (BBIICSITh HX XapaKTePHBIC
MIPU3HAKU) U IPUMEHSTh 3TU OHATHUS
IIPY ONKMCAHWUH COCTaBa U CTPOCHUS
BEILIECTB, JIJIs 00BSICHEHUS OTJEIbHBIX
($aKToB U SIBJICHUH.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COEAMHECHUH C YUETOM
CTPOEHHUSI UX aTOMOB U TOJIOKEHUS

B [lepnognyeckon cucreme
XUMHUYECKUX DJIEMEHTOB

J1. 1. Menpaeneena.

XapakTepu30BaTh (OMHUCHIBATE) OOIIIHE
XUMHUYECKUE CBOMCTBA METAIIOB, UX
BAXHEHUIIINX COCTUHECHUN, TTOATBEPK A
ATO ONHMCAHUE IPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuunii; TPUMEHEHHE METAJJIOB

B Pa3JIMYHBIX 00JIACTIX, a TAKKE
HCIIOJIb30BaHUE UX JIJIS1 CO3/IaHUS
COBPEMEHHBIX MaTEpPHUAIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3AIMUTH METAILIOB
OT KOPPO3HH.

PackpbiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMoHCTpauu:

— KoJUIeKIusl «MeTalljibl U CIIIaBbD.

e JlaGopaTtopHbIE OMBITHI:

— B3aMMOJICHCTBHUE THIPOKCHIA
IIOMUHUS C PACTBOPaAMU KUCIIOT U
1IeJ04ei;

— Ka4eCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI
METaJIOB.

e [IpakTuueckue pabOThI:

Ne 2. Petienue skcriepuMeHTaIbHBIX
3aja4 Mo TeMe «MeTayuibly.

e PacuérHbie 3amauu:

— pacueTbl Macchl (00beMa, KOJIM4ecTBa
BEIIECTBA) MPOAYKTA PEAKIINH, €CITH
OJTHO M3 BEIIECTB JaHO B BUJIE PaCTBOpa
C OIPEJICJIICHHOW MAaCCOBOM J0JIEN
pPacTBOPEHHOTO BEIIECTBA

BOCCTAaHOBHTEJIbHBIX PEAKLIUN
IIOCPEICTBOM COCTaBIICHHUS
AJIIEKTPOHHOT'O OaJlaHCa ITUX PEAKLIHM.
IIpoBoauTE peakumy,
MOATBEPKAAIOUINE XapaKTEPHbIE
CBOMCTBA U3Y4a€MBbIX BELIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI
METaJUIOB, TPUCYTCTBYIOLIUE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HA0JII0/ICHUE U OMHCAHNE XUMHUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOpHBIE OMbBITHI, TPAKTHUECKHE
paboTHI).

[IpencraBiATh pe3ynbTaThl
XUMHYECKOT0 IKCTIepUMEHTa B (hopme
3aIMCU YPaBHEHNUH COOTBETCTBYIOIIUX
peakuuii U JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBarh npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCyn0H U 1a00paTOpHbIM
00Opy/IOBaHHEM.

[IpoBOIUTH BEIYMCIIECHUS

M0 YPaBHEHUSM XMMUYECKUX PEAKIUH.
CaMOCTOSITENTLHO TUIAHUPOBATh U
OCYILECTBIJIATH CBOKO [IO3HABATEIBHYIO
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Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

NEATENbHOCTD; MIPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON Y4eOHOM
NEATETbHOCTH

2.2

Hemertasuibr

Hemetamebl. IlonoxeHne HeMETaIOB

B [lepuoanyeckoit cucremMe XMuMHYECKUX
anemenToB J[.1. MeneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
duU3nYeCKrue CBOMCTBA HEMETAILIOB.
AJOTpOnusa HEMETAIIOB (Ha IpUMeEpe

KHCIIOPOJa, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX
HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yrieposa u KpeMHUS).
OKcuapl HEMETAJUIOB.
Kucnopoaconep:xanye KUCIOTHI.
Bonoponnsie coequHeHus
HEMETAJIJIOB.

JKCcnepumMeHTaNbHble METOAbl
M3y4YeHUA BeLLecTB

M UX NpeBpaLLEeHUA:

e J/[eMOHCTpanuu:

— o0pa3libl HeMETalIOB;

— B3aMMOJICHCTBUE MEU C A30THOM
KUCJIOTOW pa3IMyHOM KOHLUECHTPALUU.
e JlaGopaTopHbI€ OIBITHI:

— KQUE€CTBEHHBIE PEAKIIMU HA aHUOHBI U
KaTMOH aMMOHHS.

PackpsIiBaTh CMBICT N3y4aeMbIX
TOHATHUH (BBIIEIATh UX XapaKTECPHBIC
MPU3HAKK) U IPUMEHSATD 3TU TOHATHS
IIPU OMMCAHUU COCTaBa U CTPOECHUS
BEIIECTB, 1JIs1 00BICHEHUS OT/ACIIbHBIX
($aKToB U SIBJICHUH.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJJIOB U UX
COCIMHEHUH C YYETOM CTPOEHUS UX
aTOMOB U TIOJIOKEHUSI

B [lepuonnueckoii cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. Menpaeneena.

XapakTepu30BaTh (OMKUCHIBATE) OOIIIHE
XUMUYECKHE CBOMCTBA HEMETAIIIOB, X
BAXHEHUIIIUX COCTUHECHUN, TTOATBEPK A
ATO ONMCAaHUE IIPUMEPAMU YPAaBHEHUN
COOTBETCTBYIOIINX XUMUUECKUX
PEaAKILIUH.

XapakTepu30BaTh BIMSHUE HEMETAIIIOB
Y UX COCIMHEHUM Ha KUBBIC
OpraHU3MbI; ONKUCHIBATH TPUMEHEHUE

B Pa3JIMUHBIX 00JIACTAX MPAKTUUECKOMN
NEATEIbHOCTH YEJIOBEKA.

43



Xumus. 10-11 kmaccel (0a30BbIN yPOBEHB)

e [IpakTnyeckue pabOThI:

Ne 3. Pemienue sxcnepuMeHTaIbHBIX
3ajad 1o reme «Hemeramis.

e Pacuérnble 3anaun:

— pacueTbl MacChl BEIIECTBA

1M 00beMa razoB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 Y4aCTBYIOLIUX

B PEAKLMU BELIECTB; PACUYEThl MaCChI
(oObeMa, KOJIMYeCTBa BEIECTBA)
IPOAYKTOB PEAKIUH, €CIIU OJJHO

U3 BEILECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYECCKUX H
OpraHUYECKHUX
BEIICCTB

Heoprannueckue n oprannyeckue
kuciotsl. Heopranmueckue u
OpraHu4YecKue OCHOBaHUA. AMDOTEpHBIE
HEOPraHUYECKHUE U OPTaHUYECKUE
coeMHeHus. I eHeTnyeckas CBS3b
HEOPraHUYECKUX U OPraHUYECKHUX
BCILICCTB

[TonrBepknaTh CyeCTBOBAHUE
IT€HETUYECKOU CBS3U MEXKIY
HEOPraHWYECKUMU BEILIECTBAMU

C IIOMOILBIO YPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKHUX
pEeaKunil.

PackpbiBaTh CyIIHOCTh OKACIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUN
IIOCPEACTBOM COCTAaBIICHUSA
AJIEKTPOHHOTO OallaHCca ATUX PEaKIIUi.
[IpoBoauTe peakuuu,
ITOATBEPKIAOLINE XaPAKTEPHbIE
CBOIMCTBA U3Y4a€MbIX BEIIECTB,
pacro3HaBaTh OIMBITHBIM MYTEM
AQHHMOHBI, MPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/IbI IO3HAHUS — MTPOBEJICHHUE,
HaOJII0/ICHUE U ONUCAHUE XUMUYECKOTO
AKCHEPUMEHTA (EMOHCTPALIMOHHBIE U
71a00paTOPHBIEC OMBITHI, MPAKTUIECKUE
paboThI).

[IpencraBnsiTh pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3allMCHU YPAaBHEHUN COOTBETCTBYIOIIUX
peaKuuil U JeIaTh BHIBOABI HA UX
OCHOBE.
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CrnenoBaTh mpaBUiIaM MOJIb30BAHUS
XUMHYECKOH MOCYI0H 1 1a00paTOpPHBIM
00OpyIOBaHHEM.

[TpoBOIUTH BBIYMCIICHUS

110 YPaBHCHUSM XUMHYCCKHX PEaKIIHH.
CaMOCTOSTENLHO IIAHUPOBATH U
OCYIIECTBIISITh CBOIO MTO3HABATEIILH VIO
JCSTEILHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B TPYNIIOBON ydeOHOU

JESITCILHOCTH
Hroro no pazaeny 17
Pasznea 3. XumMud H ;KU3Hb

3.1. | XuMus U )KU3Hb 4 Pois xumuu B o0ecrieueHun PackpbIBaTh poiib XUMUU B PEIICHUN

DKOJIOTHYECKOM, IHEPrETUYECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHHU
MenuiuHebl. [ToHaTHE 0 HAyUHBIX
METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIHIM.

[IpeacraBnenust 06 0OIMMX HAYIHBIX
MPUHIIAIIAX MPOMBIIICHHOTO MOJYy4eHUS
BAKHEUIINX BEIIECTB (Ha MpuMepax
MPOU3BO/ICTBA AMMHAKa, CEPHOU
KHCJIOTBI, METaHOJIA).

YesioBEeK B MUPE BEIIECTB, MaTEPUATIOB U
XUMUYECKUX PEaKIui: XUMHUS U
3I0POBBE YEJIOBEKA; MpaBUiIa
MCIIOJIb30BaHMS JIEKAPCTBEHHBIX

DHEPIreTHYECKUX, CBIPhEBBIX U
AKOJIOTUYECKHUX MPOOJIEM YeJIOBEUECTRA,
OMUCBHIBATH OCHOBHBIE HAIIPABIICHHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTHUHU.

[IpumensTh npaBuia 0€30MacHOTO
oOpalieHus ¢ BeIeCTBaMHU,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM
’KU3HH, TIpaBUJjIa MOBEJICHUS B IEIITX
cOepeeHUS 3TOPOBbS U OKPYKAOIIEH
IIPUPOTHOM CpeIbl; IOHUMAaTh BPE
(omacHOCTH) BO3ACHCTBHSI HA KUBBIE
OpTraHU3MBbI OIPE/ICIICHHBIX BEIIECTB
cMbic nokazarens K, moscHsaTe
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IpernaparoB; mpaBuiia 6€301MacHOTO
HCIIOJIb30BaHUs MpenapaToB ObITOBOM
XMMHUH B IIOBCETHEBHOM KU3HH. brITOBas
XUMHUYECKasi TPAMOTHOCTD

Ha IpUMepax CrocoObl YMEHBIICHUS U
PEeIOTBPAILEHUS UX BPEIHOTO
BO3JICUCTBHUSI.

AHaJIU3UPOBATh U KPUTUUECKH
OILICHUBaTh MH(GOPMALINIO, CBI3AHHYIO
C XMMUYECKUMU TMPOIIECCaMU U UX
BIIUSIHUEM Ha COCTOSIHUE OKPYXKAOUIEH
Cpelbl.

Hcnonp30BaTh NOIY4EHHBIE 3HAHUS U
npeacTaBieHus o chepax
NEATEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSAMHU, KaK
OCHOBY JIJI1 OPHEHTAIIMH B BRIOOPE
cBoeit Oymymieit mpodeccruoHaiIbHON
NEATEIIbHOCTH.

[TpyHUMAaTh yyacTue B 00CYKJIEHUU
po0JieM XUMHUYECKOM M IKOJIOTHYECKON
HaIPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TTO3UIIMIO TI0 pobJiemMe U
npeaiaraTb BO3MOXKHBIE TyTH €€
perieHus

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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