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@enepanbHasg pabodyas MmporpaMma Mo y4eOHOMY IpeaMery «Xumus» (0a3oBbli
ypoBeHb) (mpenMerHass o0nactb «EcTecTBeHHO-HaydHblEe MPEAMEThI») (Ianee
COOTBETCTBEHHO — MpOrpamMma Mo XMMHUH, XUMHUS) BKIIOYAET NOSICHUTEIbHYIO 3alHCKY,
coJiepKaHue O0y4YEeHUs, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHHUS MPOrpaMMbl IO XUMUH,
IUTAHUPYEMBIE Pe3yJbTaThl, TEMaTUYECKOE IUIAHUPOBAHMUE.

[TosicHuTenpHas 3amucKa OTpa)kaeT oO0IIMe Ledu M 33Ja4d W3YYEHHs] XUMHH,
XapaKTEPUCTUKY IICUXOJOTMYECKUX MPEANOChUIOK K €€ H3y4eHHI0 OOydaroluMUcH,
MECTO B CTPYKType Y4YeOHOTo IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COJIepKaHUS,
K OIpEACIICHUIO IUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKTYpE TEMaTUYECKOIO
IUTAHUPOBAHMSL.

Copepxanne  OOy4YeHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npeiaralTcs s 0043aTeIbHOrO M3YUYEHHsI B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
o011iero oOpazoBaHusl.

[InanupyeMble pe3ysbTaTbl OCBOCHHUS IPOrpaMMbl IO XHWMHH  BKIIFOYAOT
JUYHOCTHBIE, METalpeAMETHBIE PE3YJIbTAThl 3a BECh IMEpUOJA OOY4YEHUSI Ha YpOBHE
CpelHero oduiero oopa3oBaHus, a TaKXe€ IPEIMETHbIE JOCTHKEHHSI OOy4YaroIerocs
3a KaXKAbli IO 00yUYeHHUs.

IMNOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1o XMMHHM Ha YpOBHE CpeJHEro oOimero oOpa3zoBaHus pa3padoTaHa
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoit ®denepanumn», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS (denepanbHON
oOpa3oBaTenpbHOM Tporpammbl  cpenHero obmero ob6pazoBanus (POII COO),
NpeacTaBleHHbIX B dDenepaqbHOM TOCYJAAPCTBEHHOM O00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konmenmuu npenogaBaHusi ydyeOHOTO TpeaMeTa «XUMHUSD)
B oOpasoBarenbHbIX opranu3anusax Poccuiickoii denepanuu, peaan3yronmMxX OCHOBHbBIE
oOpa3oBaTenbHBIC TPOTPAMMBI, M OCHOBHBIX TMOJOXKEeHHA «CTpaTernu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon a0 2025 roma» (Pacnopsbkenue
[TpaButenncTBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY TOJIX0JI0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIEICHUI0 OO0IIeiH
CTpaTeruu OOyYCHUS, BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU YICOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIU
kounenryanpapie nonoxkenus DI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJICH,
COJIEpKaHMs, pe3yJbTaToB OOydeHHUs] U TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBITTYCKHUKOB.

B COOTBETCTBUM C JaHHBIMHU IOJOKCHHUSIMH IporpaMMa 1o XUMHUHU (0a30BBIN
YPOBEHb) Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTeNibHOE (MHBAPUAHTHOE) TNPEIMETHOE  COJIepiKaHUe,
OTIpEJIEISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIE €T0 XapaKTePUCTUKH HA KAKIOM dTare
W3YYECHUS MpEeaMeTa, MPEeayCMaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUS COICPKAaHUS U
pacrpeiesieHus ero Mo Kjiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;



NaéT MPUMEpPHOE pacipesesieHne y4yeOHBbIX YacOB IO TeMaTHUYECKUM pas3iesiam,
PEKOMEHJYET MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YUYEHHUS OTHENbHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOTO MpoIiiecca,
BO3pacTHBIX ocoOeHHocTel oOyvaronuxcst 10—11 kmaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied H3ydeHHUs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COJIEpPKATEIIbHOM XAPAaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MporpaMMbl  CpeAHEro o0mero o60pa3oBaHUsl  (JUYHOCTHBIX,
METaIlpPEAMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Y4€OHO-IIO3HABATEIbHOU
NeATEIbHOCTH O00ydYaromierocss IO OCBOCHHMIO cojepkanus mpeamera. [lo Bcem
Ha3BaHHBIM TO3ULMSAM B NpOrpaMmMe IO XHMHH COOJIOJ€HA MPEEMCTBEHHOCTh
¢ (enepanbHON paboyeil mMporpaMmMoil OCHOBHOI'O OOIIEro o0pa3oBaHUs MO XUMUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIlii, 0a30BbIA YPOBEHB).

XuMuyeckoe oOpa3oBaHME, MOJYyYyaeMOE€ BBIYCKHUKaMH 0OLIe00pa3oBaTeIbHON
OpraHu3alliy, SIBISETCS HEOTHhEMIIEMOM YacThio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpPIIAIOIIAM ATallOM peaju3alli Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJTFOUEBBIX LIEHHOCTEHN, MPUCYLIUX LETOCTHON CUCTEME XUMUYECKOr0 00pa3oBaHusl. ITu
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
o0mieil KyJbTypbl YEJIOBEKa, a TaKXe SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBbI0 U MpUpOJIHOUN cpene. Peamusyercss xumuueckoe oOpa3oBaHUe
oOyyarommxcsi Ha ypOBHE CPEIHEro oOIIero o0pa3oBaHUS CPEACTBAMU Y4EOHOTO
npeaMeTa « XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONpPENENEHbl B MpOrpamme
M0 XMUMHUH C YYETOM CHenupUKN HAyKU XUMHH, €€ 3HaUYeHUs B MO3HAHWUU MPUPOJBI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a TaKXke ¢ Y4éroM OOmuXx meled u
IPUHLIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIero
oOpa3zoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu QOpMUPOBAHUU
CoJlep KaHUsl TpeaMeTa «XHUMHs» YUYTEHbl CIEAYIOIIHME IMOJOXKEHUS O creuuduke u
3HAYEHUU HAyKU XUMUHU.

XuUMHSI KaK DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK WIPaeT oOcoOyl poJib
B COBPEMEHHOM IIMBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHKE PALIMOHATIEHOTO HAYYHOTO MBILIJIEHUS, B CO3/IaHUE
LEJIOCTHOTO MPEACTAaBICHUS 00 OKPYXKAIOIIEM MHpE Kak O €JAUHCTBE HPUPOAbl U
4esoBeKa, KOTopoe (OopMHUPYETCs B XMMHHM Ha OCHOBE IMOHMMAaHMs BEIIECTBEHHOTO
COCTaBa OKPY’KAaIOILIEr0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEXy CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.

TecHo B3aUMOAEHMCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMHu, XHUMHs cCTaja
HEOTHEMJIEMON YacThi0O MHUPOBOW KyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO
Tpyla ® JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHUS KaK Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJOTUN HAMpaBlIEHA HA PEIIEHUE TII00ATbHBIX
po0JieM yCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YIHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTUYECKON 0€30MaCHOCTU U OXPaHbI 3JOPOBBA.



B cooTBeTcTBUM ¢ 00IIMMHU LENSIMH U TPUHLIUIIAMU CPEHETO 00111ero 00pa3oBaHus
comepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBI ypOBEHb H3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOJATOTOBKY OOYYaroIINXCs,
HEOOXOJAMMYIO MM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUS B JKU3Hb COIIMYMa, MPOAODKEHUS O0O0pa30BaHUA B Pa3IUYHBIX O0JIACTSX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsIOMUMHU MTpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannyeckast
xumus» U «O0IIas U HeOpraHuvyeckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM IO HEOPraHU4eCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 0O0Ied XUMHUH) W OPraHUYeCKOM XUMUHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYCHUM MpeaMera obOecreurBaeT
BO3MO>KHOCTbh PACCMOTPEHHS BCETO MHOTOO0OPA3Msl BEIIECTB HA OCHOBE OOILIMX MOHITHIH,
3aKOHOB ¥ TEOPUN XUMUMU.

CtpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» u «OO0mas u
HEopraHuyeckasi XUMus» c(popMupoBaHa B IporpaMMe 1o XMMHUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3YyYEHUI0O Y4YeOHOro Marepuaja u OO0YyCJIOBJI€HAa HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONPENEIEHHBIX TEOPETHUYECKUX ypoBHsX. Tak,
B Kypc€ OpPraHMYeCKOM XMMHH BELIECTBAa PACCMAaTPUBAIOTCS HA YPOBHE KIACCUYECKOMN
TEOPHUH CTPOCHUSI OPraHUYECKUX COCAMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX IPEJCTaBICHUN O CTpoeHUH BelecTB. CBeneHus: 00 U3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJOTHYECKH
aKTUBHBIX COCIMHEHUM. B Kypce OpraHMYecKOM XHMHHU TOJIy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOrO OOINEro 0Opa30BaHUsS IEPBOHAYAIIbHbBIC
IPEJCTaBICHUS O XUMHYECKOM CBSI3M, KJIACCHU(PUKAMOHHBIX NPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKON pEaKIUU.

Ilon HOBBIM yrjaoM 3peHuss B mOpeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsd M3Y4YEHHBIH Ha YpOBHE OCHOBHOTO 0OIero o0Opa3oBaHMUS
TEOPETUUYECKUI MaTepuasl U (PaKTOJOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peaxiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus 00y4daromumcst
IIPENOCTABIISICTCS ~ BO3MOXXHOCTh  OCO3HAaTh 3HAYEHHE MEPHOJUYECKOTO 3aKOHA
C OOILIETEOPETUYECKUX U METOJOJOTHUECKHUX MO3UIIMM, IIy0Ke MOHATh UCTOPHUUECKOE
U3MEHEeHHEe (YHKIMA HTOr0 3akoHa — OT o0oOmarome g0 OOBICHAIONIEH ¢
MIPOTHO3UPYIOLLIEH.

Envnas cucremMa 3HaHWM O BaXHEMIIUX BENIECTBAX, WX COCTaBE, CTPOCHUHU,
CBOMCTBaX M NPUMEHEHUH, A TAKKE O XUMHUYECKHX PpEAKIUAX, UX CYLIHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
CoJlep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTMUECKUI U NMPUKIATHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUU C APYTHMHU HayKaMH, pacKpbIBAtOT €€
pOJb B TO3HABATEJIbHOM M MPAKTUYECKOW MIESITEIbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCIHUTAHUIO YBAaXEHHsI K MPOIECCY TBOpYECTBA B O0JIACTU TEOPUH M MPAKTUUYECKUX
NPUWIOKEHUH XUMUH, TTOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



¥ JTUYHOCTHO 3HAYUMBIX MPOOJIeMaxX, CBI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICITUBATH
nH(OPMAITUIO U IPUMEHATD €€ JJIs TIOTIOTHEHUS 3HAHUM, PEIICHUS MHTSIUIEKTYaIbHBIX H
AKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3alad. B 1enom cojaepxaHue y4eOHOro
npeaMeta «XUMHs» JTaHHOTO YPOBHSI M3Y4YEHUSI OPHUEHTHPOBAHO Ha (HOpPMUpPOBAHHEY
00yJaronmxcsi MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAaHUS (PUI0COMCKUX UJIeH, TAKUX
KaK: MaTepUAIbHOE €AUHCTBO  HEOPTaHMYECKOTO H  OPraHWYEeCKOro  MUpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, IO3HaBaEMOCTh
MPUPOJIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA U PELICHHS] TPOTHUBOPEUHUN MEXKIY HOBBIMHU
dbakTaMl U TEOPETHUUYECKUMHU TMPEANOCHUIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX TPOoOJieM, a Takke MpobiieM cOepelkeHUs PHEPreTUYECKUX PECYpCOB,
CBIPbS, CO3JJaHUSI HOBBIX TEXHOJIOTUH U MAaTEPUAIIOB.

B muane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA U COLMAIIM3AIMN 00yYarOIUXCs
MPUHSATHIE MPOrPAMMOM MO0 XUMUHU TOAXOAbI K ONIPEACIICHUIO COAECPIKAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX JCHCTBUH,
MMEIONTMX 0a30BOE 3HAUEHUE VISl PA3JIMUHBIX BUIOB JEATEIBHOCTH: PEIICHUS MTPOOIIeM,
MOKMCKa, aHalin3a U 00paboTku uHGOpPMaIIMU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPAKTUYECKOM M HCCIENOBATENBCKON JIEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CPEJIHEro 00IIero oOpa3oBaHus, MPU ONPEIEICHUHN COJIEPKATEIbHON
XapaKTEpUCTUKH [EJEd HW3Yy4YEHUs NpeAMETa HaNpaBICHUEM MEPBOCTENEHHOU
3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS] TAKON
MOJXO0/1 K ONPEACTICHUIO LIEJIEN N3YUECHUS MMPEAMETA ABJISECTCS BIOJHE ONPABIAHHBIM.

CornacHo 1aHHOUM TOYKE 3pEHHUs ITTaBHBIMU LEISIMUA U3yYEHUS ITpeaMeTa « X UMUS)
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABNISAIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)KHEHIEH COCTaBIsIOIIEH
€CTECTBEHHO-HAYYHOM KApTHUHBI MUpPA, B OCHOBE KOTOPOM JICKAT KIIIOUEBBIC MOHSTHS,
byHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHHM, OCBOCHHE SI3bIKa HAayKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMupoBaHWEe W pPa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKIui, HEOOXOIUMBIX JUIsi TPUOOPETCHHUS YMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUUECKHUX SBJICHHUM, UMEIOIIIUX MECTO B PUPOJIE,
B IIPAKTHUYECKOW U NTOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOIO OHKCIIEPUMEHTa, COOJIOJIEHUEM TMpaBujl 0O€30MacHOro
oOpallieHusl ¢ BEIIECTBAMHU.

Hapsany ¢ »TuM conepxarenbHas XapakTepUCTHKA IeNedl U 3ajlad H3ydeHUus
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMH NIPHOPUTETaMU B CHCTeME CpenHero oobmero obpazoBanus. Ceromss
B MPEMOJIaBaHUM XUMHUH B OOJIBIICH CTENEHH OTHAETCS MPEAMOYTCHHE MPAKTHYECKOU
KOMITIOHEHTE COJep)KaHus OO0y4YeHMs, OPHEHTUPOBAHHONW HAa MOJTOTOBKY BBITYCKHHKA
OI0IIe00pa30BaTEIbHOM ~ OpraHM3allid, BIAJelomero He HabopoMm 3HaHMH, a
(YHKIIMOHATFHOH TIPaMOTHOCTBIO, TO €CTh CIIOCO0OAMH ¥ YMEHHUSIMH aKTUBHOTO
NOJYyYCHHSI 3HAHUU W MPUMEHEHUS WX B PEaIbHOMN JKU3HU JJIS PEUICHHUS MPAKTHYSCKUX
3ajad.

B 9T0if cBs3M mpu u3yueHHHM NpeaMeTa «XHMHS» JOMUHHUpYIOIIee 3HAYCHHE
nproOpeTaroT TaKKE MENH U 33/1a49H, KaK:

amanTanusg OOYyYaloImUXCsS K YCIOBUSM JHHAMHUYHO DPAa3BHBAIOIIETOCS MUPA,
(dbopMHUpOBaHHE WHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTSILHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

¢GopmupoBaHre Yy 00y4aromuXcs KIFOUYEBbIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIH),
UMCIOIINX YHUBEPCATHHOE 3HAUCHHE I Pa3IHMYHBIX BHIOB ACATCIHLHOCTH: PEIICHHUS
npoOieM, TMOUCKa, aHaiauza W o0paboOTKM  HMHpOpMauuH,  HEOOXOJAUMBIX
U1 IPUOOPETEHUS OMBITA IEATEIBHOCTH, KOTOpAsi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU
XMMUH, a TaKXe i1 OICHKH C TO3MIMN DKOJOTHYECKOW Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMHYECKHX MPOIIECCOB HAa OPraHU3M YEJIOBEKa W IMPHUPOTHYIO
Cpeay;,

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTCIUICKTYAIBHBIX M  TBOPYECKUX
CIIOCOOHOCTEW O0O0YyYaloIIUXCsl: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC
3HAHUS 10 XMMHUU B COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSIMH, HCIOIH30BATH
COBpPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH JJIs IOMCKA ¥ aHaJIi3a y4eOHOM U HaydHO-
TOITYJIIPHOIM HH(DOPMAITUH XUMHUECKOTO COJICPIKAHHMS,

¢opmupoBaHHEe W Pa3BUTHE y OOYYAIOMIMUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOIIONATEIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOIMUMBI, B YAaCTHOCTH, TPHU I[UIAHUPOBAHUU H TPOBEACHUM XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCITUTaHUE Y 00YYarOIIUXCsl YOSKIEHHOCTH B TYMaHUCTHYCCKON HAITPABICHHOCTH
XUMHU, €€ BaXXHOM pOJIM B PEUICHHH TIO0AIBHBIX MPOOJIIEM PpPalMOHAIBHOTO
NPUPOAOIIONB30BaHMS, TIOMOJHEHUS JHEPreTUYECKUX PECYypcoB H  COXpPaHEHHS
NPUPOIHOTO PAaBHOBECHsS, OCO3HAHMS HEOOXOAMMOCTH OCpPEKHOTO OTHOIICHUS
K TNPHPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKE MPHOOPETCHHUS OIbBITA HCIOJIb30BAHUS
NOJYYCHHBIX 3HAHUHM JUIsl MPUHSTHS IPAMOTHBIX PEUICHUNA B CUTYaIUSIX, CBS3aHHBIX
C XUMHYECKUMH SIBIICHUSMHU.

[emn w 3amaum  W3y4YeHUs TMpeaMeTa «XUMUS» TONYyYWIH TOAPOOHYIO
METOAMYECKYI0 HMHTEpIIpeTanuo B pazjaeie «llnaHupyembie pe3ynbTaThl OCBOCHHSI
IpOTpaMMBI TI0O XUMHM», OJlarogapsi 4emy oOecreueHO 4YETKOE MPEICTABICHUE O TOM,
Kakhe 3HaHWS W YMEHUS UMEIOT TPSMOE OTHOIICHHWE K peaju3allid KOHKPETHOM
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B yueOHOM mutane cpemHero oOmiero o0pa3oBaHUs MpeaMeT «XHUMUs» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE TPEAMETHD.

OO1iee uncno0 4acoB, PEKOMEHJOBAHHBIX MAJsl M3y4eHUsT XUMHUU — 68 dYacos:
B 10 kimacce — 34 gaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 yac B HeZei0).



COJEP)KAHUE OBYYEHMUSI*

e KJUIACC

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHH

[Ipeamer opranuyeckoi XuMHH: €€ BO3HMKHOBEHHME, DPa3BUTHE W 3HAUYCHUE
B IIOJYYEHWU HOBBIX BELIECTB W MaTepualioB. Teopus CTPOEHUS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOKeHUSA. CTpPYKTypHBbIE (POPMYIIbI
OpraHUYecKuX BemiecTB. ['omoiorus, nu3oMepusa. XUMHUUYECKasl CBSI3b B OPraHUYECKUX
COEJIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KilaccuPUKAIMM OpraHUYECKUX BemlecTB. HomeHkiatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TpUBUAIbHBIC HA3BaHUS BaXKHEHIINX
IIPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BELIECTB.

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB U MX NMpeBpameHui

O3zHakoMIIeHHE ¢ 00pa3iiaMy OPraHUIEeCKHX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpraHMYEeCKUX BEIIECTB, HAONMIOJICHHE U OIHCAHUE
JIEMOHCTPAITMOHHBIX OTIBITOB IT0 MPEBPAIICHIIO OPTAHUYECKUX BEIECTB IPH HarpeBaHUHU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NPOCTEUIINE
MPEJACTABUTENIN aJIKAaHOB: (PU3NYECKUE U XMMHUYECKUE CBOMCTBA (peakiuu 3aMelIeHUs U
rOpeHusl), HaXOXKJACHUE B MPUPOJIC, TTOTyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMW psA. OTUIEH WU NPONUIEH —
MPOCTEHIINE PEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIy4€HUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIIHNE
XUMUYECKHE CBOMCTBAa (peakuusi mnoiaumepusanuu). l[lomydeHne CHHTETHUYECKOTO
Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUN Psl. ALCTHICH —
MPOCTEUIIINI MPEICTABUTEh AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATALNHA, TOPEHUS),
MOJIy4€HUE U IPUMEHEHHUE.

Apensbl. beH3ot: coctaB, cTpoeHue, GU3nIecKue U XUMHUIECKHUE CBOMCTRA (peaKinu
raJIOTCHUPOBAHUS W HUTPOBaHHUA), MOJy4YE€HUE M MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @uauyeckue U XuMudecKue Cceoucmea (peakyuu 2an02eHUupo8anus U
HUMpOBanus), noxyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuYecKas CBS3b
MEXK]y YTI€BOJOPOAaMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

! Kypcusom B TeKkcTe BBIIEICHBI DJIEMEHTHI COJAEPKAHMS Y4eOHOrO MaTepHana, KOTOPhIE H3ydaroTCs
B 03HAKOMUTEJIHLHOM ILJIAHE U HE BKJIIOYAIOTCSA B COCTaB NIpeIMETHBIX pe3yibTaToB ocBoeHuss OOII COO
Ha 0a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIAEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: IEPEroHKa, KPEKUHT
(TepMUYECKUM, KaTaduTHuecKuil), muponu3. Ilpoaykrel mnepepa®oTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yroiab W HPOAYKTHI €ro
nepepaboTKu.

JKcNepUMeHTAJIbHbIE METOIbI H3Y4Y€eHHs BelleCTB U UX MpeBpanleHuit

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayUyKOB U pe3uHbl, KosuteKiuu «Hed1b»
U «YTOoJib», MOJEIMPOBAHUE MOJIEKYJ YIJIECBOJAOPOJAOB W TaJOT€HONPOU3BOAHBIX,
MIPOBEJCHNE MPAKTHYECKON PadOThI: OJyYEHUE STUICHA U U3YYEHUE €TI0 CBOWCTB.

PacuérHble 3agaun

Brruncnenust mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIUYECTBa
UCXOJHOTO BEILECTBA WJIM MNPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranudeckKue coeIuHeHUsI

[IpenensHble OAHOATOMHBIE CIUPTHL. METaHOJI U 3TAHOJI: CTpOEHUE, (PU3nUecKue u
XUMHUUYECKUE CBOMCTBAa (peakiuyd C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsI3U MEXAy MOJIeKyJaMu crnupToB. JleiicTBue
METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE, GU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaJUIAMH, KadeCTBEHHAas
peakiys Ha MHOTOAaTOMHbBIEC CIIUPTHI). JleiicTBUe Ha opraHu3M uenoBeka. [I[puMeHeHue
[JIMIIEPUHA U ATUJICHTIIUKOJIS.

deHo: CTpOeHUE MOJIEKYJIBI, (DU3NYSCKHUE U XMMUYECKHE CBOMCTBA. TOKCUYHOCTH
¢denomna. Ilpumenenne penona.

Anpaerunbl U kemowsi. DopMalibIeTH 1, alleTalbIEIUI: CTpOeHUE, (U3UIECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMM OKWCICHUS ¥ BOCCTAHOBJICHHS, KadyeCTBEHHBIC
peakiuu), MoJIy4eHHe U MPUMEHEHHE.

Ayemon: cmpoeHue, usuyeckue u xumuieckue ceoucmea (peakyuu OKUCIeHus u
80CCMAHOBIIEHUS), NOTYHUEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpE/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT M YKCyCHas
KHCIIOTBI: CTpOeHUe, GU3NICCKHIE U XUMUYIECKHE CBOMCTBA (CBOMCTBA, 00IIHE /IS Ki1acca
KHCJIOT, peakuusi dSTepudukainuu), MoaydeHue u mnpuMeHeHue. CreapuHOBas W
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. MbLTa Kak coJjii
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxuble 3pupbl Kak MPOU3BOJIHBbIE KapOOHOBBIX KHUCIOT. ['MIAPOSU3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckast posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTJIEBOJIOB (MOHO-, AU- W TIOJUCAXApPUIIBI).
['mrokxo03a — mpocTelnii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndeckue
U XUMUYecKue cBoicTBa (B3amMmopeicTtBue c ruapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpOKEHUE TIIOKO3bI),
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HaxXOXXJEHUE B MPUPOJE, MPUMEHEHHe, Ouosiorudeckas poiib. DotocuHTe3. PpyKTO3a
KaK M30Mep TIFOKO3bI.
Caxaposza — npeocmagumenb OUCAxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 Npupooe u
npumeHenue.
Kpaxman u memnmono3a Kak TpupoaHble moiuMepbl. CTpoeHHe Kpaxmana u
EJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmalia (THIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIepPUMEHTATbHbIE METO/IbI U3y4YeHHs BellleCTB U UX MpeBpanieHui

[IpoBenenue, HAOMIOACHUE W OINMMCAHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TNIMIEPHUHA C THUAPOKCHUIOM
meau(ll)), ampaerunoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Menu(Il), B3aummopeiicTBUEe Kpaxmaiga C  HOJAOM), MPOBEJCHUE
MPaKTUIECKON pabOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUIECTBA
HMCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa pEaKIUMh 10 U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIIHH).

A30Tcoaep:kaliue OpraHnyecKne coeJMHeHus

Amunvl. Memunamun u avuiun: cocmas, cmpoeHue, uuyeckue u XumuieckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTHl KaK aM(OTepHble OpraHuyeckue coeAuHeHus. Puzndyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruyeckoe 3HaueHue
aMUHOKUCIOT. [lenTuasl.

benku kak TpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETHYHAsI CTPYKTypa OenKoB. XMMHUECKHE CBOMCTBA OEIKOB: TUIPOIIH3,
JIeHaTypalus, KaueCTBEHHBIC PEaKIIUU Ha OEJIKH.

JKCNepUMEHTAJIbHbIE METOAbI U3yUeHHsI BellleCTB U UX NpeBpalleHui
HaOntonenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OeJKOB
IIPU HarpeBaHMHM, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHHS

OCHOBHBIC TOHATHUS XWMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcCHOBHBIC METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHN — TOJMMEpHU3alus U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunen, NOIUNPONUNIEH, NOJUSUHUIXIOPUO, NOIUCHUPOIL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaoueHogulil, XJI0PONPEHO8blll U
uzonpenosulil). Bonoxna: namypanvhvie (xaonox, wepcmov, wénK), UCKYCCHMBEHHbLE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).
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JKCIepUMEHTAJIbHbIE METOAbl H3YYeHHs BellleCTB U UX NMpeBpamieHuii
O3HakomiieHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

Me:knpeameTHblie CBA3M

Peasmm3annst MeXIpeaIMETHBIX CBS3€M IPU H3YYEHUM OPraHUYECKOW XUMHUU
B 10 KJacce oCyIecTBIsE€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIFONIUXCS CHCTEMHBIMH [JISI OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO11ue ecTeCTBEHHO-HAyYHbIC IOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TeOpHUsl, aHallu3, CUHTE3, KJIacCU(PUKaALUs, MEPUOIUYHOCTh, HAOIIOJIEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

®dwuszuka: Matepusi, YHEPrusi, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUICCKHI
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBa, (U3NUECKUE
BEJTUWYMHBI U SIUHUIIBI UX H3MEPCHUSI.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOIMAeMble, TOIUIMBO,

pecypcehl.

TexHosorHs: NUIIEBbIE MPOIYKThl, OCHOBBI PALlMOHAIBHOIO NHUTAHUS, MOIOLIUE
CpEICTBA, JEKapPCTBEHHBIE U KOCMETUYECKHUE MTPeTmapaThl, MAaTEPHAIIbI U3 NUCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

e KJUIACC

Teopernyeckue OCHOBbI XUMHUU

XUMHUYECKHI dieMeHT. AToM. Aapo aroma, M30TOMBI. DJIEKTPOHHAsT 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTanmu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacnpeieNIeHuUs SJICKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB IEPBbIX
YEeThIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpalUsi aTOMOB.

Ileppnonmueckuit 3akoH m Ilepuonnueckas cucTeMa XUMHUYECKUX DIIEMEHTOB
JA.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa W llepuoanueckor CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEeMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BELIECTB MO TPYyIIAaM U MEpUOJaM. 3HAYCHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTHUM HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMHU4YeCcKoi CBsI3U (KOBaJICHTHAS
HEMOoJISIpHAsE W TOJSpHas, HWOHHAS, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHYECKOUW CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNnTOpHBIN). BomopoaHas
CBsI3b. Bal€eHTHOCTH. DJIEKTPOOTPUIATEIHHOCTh. CTENEeHb OKUCIECHUS. IOHBI: KAaTUHOHBI
Y AaHUOHBI.
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BemectBa MONEKYISIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH TOCTOSHCTBA
COCTaBa BEIIECTBA. THITBI KPUCTAJUTMUECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB
OT THUIIAa KPUCTAJUIMYECKON PEIIETKY.

[TonsiTe 0 MUCTIEPCHBIX cUcTeMaX. VICTHHHBIE U KOJUTOWIHBIE pacTBOPBL. MaccoBas
JI0JIS BEIIIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHkiatypa HeOpraHMYeCKHX
BEIIECTB. | eHeTWueckas CBSA3b HEOPTaHWYECKWX BEIIECTB, TMPHUHAJICKAIINX
K Pa3IMYHBIM KJIaccaM.

Xumnueckas peakius. Kinaccudpukanuss XuMUYECKUX peakiuii B HEOpPraHU4eCKOM
U OpPraHUYEeCcKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT paziu4HbIX (akTopoB. OOpaTuMbIe
peaknuu. XuMuU4Ieckoe paBHOBecre. DaKkTOphI, BIUSIONINE HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnexTponuTuyeckas auccouuanus. CunmbHble U ciabbie smexkTponuTsl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHasl, enouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHUYeCcKUx eeuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3snekmponuze
pacniasos u pacmeopos coiel. llpumenenue snekmpoausa.

JKCIepUMeHTAIbHbIE METO/IbI H3y4YeHHS BelleCTB M MX NpeBpaleHui

HemoHcTpauusa Tabnun «llepuoguyeckas cuctemMa XMMHUYECKHUX — DJIEMEHTOB
.. MenneneeBay, U3ydyeHUE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOJIIOJCHUE
U ONUCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3j0KEHUE MEPOKCUA
BOZOpPOJIa B NPHUCYTCTBUM KATalM3aTopa, OIPEAEIICHHE CpPElIbl PAaCTBOPOB BEILECTB
C MOMOUIbIO YHUBEPCAIBHOTO MHAMKATOpa, PEeaKIMM HOHHOTO OOMEHa), MpOBEICHHE
NPaKTUYECKON paboThl «BiusgHue pa3auyHbX (HAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHUSIM XUMUYECKUX PEAKIHUH, B TOM YHUCJIE TEPMOXUMHUYECKHUE
PACYETHI, PACUYETHI C UCTIOJIB30BAHUEM TTOHATHS «MACCOBAas JI0JISI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenne HemetaisioB B [lepmoguueckodl cUCTEME XMMHUYECKUX
anemenToB J[.U. MenaeneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. dDu3nueckue cBOMCTBA
HEMETAJUIOB. AJIIOTpONMS HEMETA/UIOB (Ha MpHMEpe KUcIopoja, cepbl, Gocdopa u
yriieposa).

XWUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TalloT€HOB, CEphbI, a3o0Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAMHEHUH (OKCHUIIOB, KHUCIOPOJICOIAEPKAIIUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCAUHEHUM.
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Meramnel. Ilonoxenne wetaioB B llepuonnueckon cucTEME XMMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB. OOmue  ¢usmyeckue cBoiicTBa MeTawioB. CIlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUI PSiJT HANPSKEHUN METAIIJIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHUIIIMX META/UIOB (HAaTpUM, KaJIUM, KaIbIlUi, MarHuu,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OOGmue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumst om koppo3uu. IIpuMeHeHrEe METaJIIIOB B OBITY M TEXHHUKE.

JKCIepPUMEHTATbHbIEC METOIbI H3y4YeHHS BelleCTB M MX NpeBpaleHui

N3ydyenne xoyekuuu «MeTauibl U CIIaBbl», 00pa3lloB HEMETAJIOB, PELLICHUE
HKCIEPUMEHTAIbHBIX 33Jad, HAOJIIOAEHHE U ONHMCAHHWE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONMBITOB (B3aUMOJEHCTBUE THIPOKCUA ATFOMUHUS C PACTBOPAMH KUCIIOT
Y 1IEJI0YEH, KAYeCTBEHHBIE PEAKIIMH Ha KATHOHBI METAJLIIOB).

PacuérHble 3a1a4u

Pacuétel maccel BemiecTBa WM OOBEMA Ta30B IO H3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAcCe WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUN BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CJIM OJHO U3 BEIIECTB
UMeeT IPUMECH.

XuMHS M )KU3Hb

Ponp xuMum B o0ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U IHILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUUMHBI. [[oHATHE O HAYYHBIX METOAAaX MO3HAHUS BEILIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIMMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOTYyYEeHUS
BKHEUIIINX BEUIECTB.

UYenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BAKHEWUILINE CTPOUTENBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE  Marepuainbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuabl
JUTS JIEKTPOHUKY, HAaHOMATEPHUAJIbl, OPraHNUYECKUE U MUHEPaAIbHbIE YAOOPEHHUS.

XuMHsT W 300pOBbE 4YEJOBEKA: IIPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, IMpaBuia O€30MacHOr0 HMCIHOJIb30BaHUS MPENapaTroB OBITOBOW XWUMUU
B IIOBCEIHEBHOU JKU3HM.

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXnpenMEeTHBIX CBS3€H MPU WU3YYEHUU OOIIeld U HEOPraHMYeCKOU
xuMuHd B 11 Kacce OCyIIeCTBIAETCS Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TOHSTHUWA, TaK W TOHSITUW, SBISIOMIMXCS CHUCTEMHBIMU JIS OTACIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO6mIme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAYYHBIN (DAKT, TUMOTE3a, 3aKOH, TEOPHsI,
aHaNMM3, CHUHTE3, Kiaccu(UKaIus, TEPUOJUIHOCTh, HAOMIOACHUE, OSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: marepus, SHEPTUsl, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPTe€TUUECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM,
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arperaTHoe COCTOSIHHE BEILIECTBa, (PU3UYECKHE BEIWYMHBI U €AMHULBI UX U3MEPEHHS,
CKOPOCTb.

buonorus: knerka, opraHusM, SKocuctema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpPHbIE NOPOJbI, IMOJE3HbIE MCKOINAEMbl€, TOIUIMBO,
peCypCBl.

TexHomorusa: XuMUYecKass MPOMBIIIEHHOCTh, METALUTyprusi, MPOU3BOACTBO
CTPOUTENBHBIX  MaTEpPUANIOB, CEJIbCKOXO3SHUCTBEHHOE  IPOU3BOJICTBO,  IHILEBAs
IPOMBIIIJICHHOCTD, dapmarneBTHUECKAS POMBIIIIICHHOCTD, IPOU3BOCTBO
KOCMETHUYECKHX  MpernaparoB, MPOU3BOACTBO  KOHCTPYKLUHMOHHBIX  MAaTE€pHAJIOB,
AIIEKTPOHHASI MPOMBIILIIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOCHUS 00yYarOITUMUCS
nporpaMM cpenHero oomero oOpa3oBaHHs (JIMYHOCTHBIM, METANpEeIMETHBIM U
npeaMeTHbIM). HaydyHOo-MeToanueckol OCHOBOM [JIsi pa3padOTKU  IJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOIXO/I.

B cooTrBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOLIEr0o
00pa30BaHuUsl BBIJICTIEHBI CAEAYIOIINE COCTABISIOLINE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHHUCKOM TpaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPATUIIMNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEeSATENbHOCTU LICHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, MPUCYIIUMHU LETOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE TPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH I1€JIU
Y CTPOUTH KU3HEHHBIE TUUIAHBI.

JIMYHOCTHBIE PE3YIbTAThl OCBOEHUS NIPEAMETA « XUMHUS» JOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEILHOW JEATEJIbHOCTH B COOTBETCTBUM C T'YMaHHCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€ajJIaMU POCCUMCKOTO
TPaXKIAHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMaMHU U MIPaBUJIAMH TTOBEICHUS,
CIIOCOOCTBYIOIIMMHU MPOIECCaM  CaMOTO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHSI INYHOCTH O0YYarOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTpaXaroT
cOPMHPOBAHHOCTh  OMbITAa [O3HABATEJIbHOW M  MPAKTUYECKOW JESTENbHOCTU
OOy4Jaronuxcs 1Mo peajnu3aiuy MPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

— TPaKIAHCKOI0 BOCIIUTAHUSA:

OCO3HaHHUsl OOYyYaroIIMMHCA CBOMX KOHCTHTYLHOHHBIX IpaB W 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U IIPABOIOPSAKY;

IIPEACTABIICHHS O COLMAIBHBIX HOPMAax U MPaBUIIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM MAESTENBHOCTH MPHU CO3JaHUM Y4EOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABAaTEIbHBIX 3a]a4, BBINOIHEHUM XUMHYECKHX
DKCIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTHUBbI, HAMCPCHUS, JIOTUKY W apTYMCHTBI
APYTHUX IIPU aHAJIN3C PA3JIMIHBIX BUIOB y‘-IC6HOI71 ACATCIBbHOCTH,

— MATPUOTHYECKOI0 BOCIIUTAHUSA:

IICHHOCTHOTO  OTHOILICHUSI K HWCTOPUYECKOMY W  HAy4YHOMY  HACJIEIHIO
OTE€UYCCTBECHHOMN XUMUHU;

YBOKCHHS K TIPOIlECCY TBOpYECTBA B 00JaCTH TEOPUM U IMPAKTHUYECKOIO
MIPUMEHECHUS XUMHUM, OCO3HAHMS TOTO, YTO JOCTW)KEHUS HAyKH €CTh pe3yjbTar
JUTUTEIBHBIX HAOII0ICHUH, KPOTIOTIUBBIX 3KCIEPUMEHTAIBHBIX MTOMCKOB, MOCTOSSHHOTO
TpyJa YYEHBIX U MPAKTUKOB;

WHTEpECa W IO3HABATEIbHBIX MOTHMBOB B IMOJYYEHUH WU TMOCJIEAYIOIIEM aHAJIU3€
HH(pOpMaINH O MEePEIOBLIX TOCTHIKEHHUSIX COBPEMEHHON OTEUeCTBEHHON XUMUU,

— AYXOBHO-HPaAaBCTBCHHOI'O BOCIIUTAHUS .

HPABCTBCHHOI'O CO3HAHU, 9THYCCKOI'O IIOBCACHM A,

CIIOCOOHOCTH OLICHHUBATb CHUTYyallMHU, CBA3aHHBIC C XHMHWYCCKHMU SABJIICHUAMU,
H IIPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI
U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IIOCTYIIKH CBOHX TOB&pHIHGﬁ C HOSI/IIII/Iﬁ
HPaBCTBCHHBLIX U IIPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,

— (opMupoBaHu KyJIbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOT0 U 06€30MacHOro 00pas3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U TMCHUXUYECKOMY
3JI0POBBIO;

coONIoficHUs TpaBui 0Oe30macHOTO oOpaleHus C BelleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

MOHUMAaHUS IEHHOCTH TPaBUJI MHAUBUIAYATBLHOTO U KOJJIEKTUBHOTO O€30MacHOr0
MOBEJICHUS B CUTyallUAX, YTPOKAOIINX 340POBbIO U KU3HU JIFOJEH;

OCO3HAHMSI TIOCJICACTBUM U HENPUATUS BPEAHBIX TMPUBBIYEK (YMOTpEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHUS );

— TPYAOBOI'O BOCIIMTAHMS:
KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKOM IEITEIbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHUX BUIAX JIEATEILHOCTH;
YCTAaHOBKM HAa aKTUBHOE Y4YaCTHE B PEIICHWH MNPAKTUYECKUX 3a1a4 COLMAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);
UHTEpeca K TMPaKTHYECKOMY HW3YYeHHMIO Mpodeccuil pas3IuyHOro poja,
B TOM YKCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;
YBOXXEHUS K TPYAY, JIIOIAAM TPYla U pe3yiabTaraM TPyAOBOM JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUyATBHOW TPACKTOPUU OOpa30BaHUS,
Oynymer npodeccun W peanusanud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C yYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XHWMHH, HWHTEPECOB U MNOTpeOHOCTEeN
00I1IeCTBA;
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— JKOJOIMYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpHUpOJe, KaK MCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJI€;

MOHMMAHUA TJ00aJbHOIO XapakTepa JKOJIOTUYECKUX MpoOsieM, BIMSHUSA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJIb30BaHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOIIOIb30BaHHS;

AKTUBHOI'O HEIPUATUS ACHUCTBHM, NMPUHOCAIIMX BPEI OKPYKAIOUIEH IPUPOIHOU
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HAJIM4YMSL PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHMYECKOW KYJbTYPHI,
OIBITA JIEATEIIBHOCTH HKOJOTMYECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA
UMHU B NO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHON MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIEOJIOTHU XeMO(poOuu;

— IEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

NOHUMAaHUs CeU(UKN XUMUU KaK HAyKd, OCO3HaHUS €€ poju B (OpMHUPOBAHUU
pallMOHANBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  MpEJCTaBICHUS
00 OKpy:KaromieM MHpe Kak O €AMHCTBE MPUPOILI M YSIOBEKA, B MIO3HAHUHU MTPUPOTHBIX
3aKOHOMEPHOCTEH ¥ peIIeHUH POOJIEM COXPAHECHHS IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH TSI COBPEMEHHOM ITUBUIIM3AIINH: B €€
T'YMAaHUCTHUUECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepHaNTbHOW KYJIBTYpPBI, PCHICHUU TIOOATBHBIX IMPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCIICUCHUH YCJIOBHM YCICITHOTO TPyJa W DKOJOTHYCCKU
KOM(OPTHOM KU3HU KaXKJA0T0 YjIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: MOHUMAHUS CYIIHOCTA METOJOB IMO3HAHMS,
UCITOJIb3yeMBbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh TMOJydacMble
3HAHMS JUISI aHAIW3a U OOBSICHEHUS SIBICHHH OKPYIKAIOIIETO MUPA M TTPOUCXOISIINX
B HEM M3MEHEHUH, YMEHHS JeJlaTh 00OCHOBAHHBIC 3aKIIFOUCHHUS] HA OCHOBE HAayYHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOYYESHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHUS
po0JIeM B peaNIbHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpeca K MMO3HAHUIO M UCCIIE0BATEIIBCKOM IS TeILHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHWUW MO XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodecCuoHaIbHON
NEeSATeTLHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3YJIBTATHl OCBOCHHS YU€OHOr0 npeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTS (bopMHUpOBaHHUS MHUPOBO33PEHUSA oOyyJaronmxcs
MEXIUCUUIUVIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayUYHble IOHATHS, OTPaKaIOIIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHELU(PUKY METO/I0B IIO3HAHMS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MarTepus, BELECTBO, HEPIHs, SIBJIEHUE, MPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEIOBAHHE,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCajbHble y4eOHble JEHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryJsITUBHbBIE), oOecrieunBarole GopMupoBanre (yHKIMOHAIBHOW IPaMOTHOCTU U
COI[MATIbHON KOMITIETEHIIUN 00YYarOIIUXCS;

CIOCOOHOCTh OO0YYaIOLIMXCS MCIOJB30BATh OCBOEHHBIE MEXKIUCUUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE JCHCTBYS B IO3HABATEILHON U
COLIMAJIBHOM ITPaKTHUKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAILHBIMU YUEOHBIMH
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMU.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBbie Joruvyeckue 1eHCTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATH LEIH AEATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHTB PE3YJIbTAThI IESATEIBHOCTH C NOCTABJIEHHBIMH LIEJISIMHU;

WCIIOJIb30BATh P OCBOCHUH 3HAHWUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIIATh
XapakTEepHbIEC TNPU3HAKU TOHATHM W yCTAaHABJIMBATh MX B3aUMOCBSA3b, HCIOJb30BATh
COOTBETCTBYIOIIME TOHATHUS 1J11 O0BSCHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU AJIsl KIacCU(PUKAIMKM BEUIECTB U XUMUYECKUX
peaKkuui;

YCTaHABIMBATh  NPUYUHHO-CIEACTBEHHBIE  CBA3M  MEXAY  M3YyYaeMbIMH
SABJICHUSIMY;

CTPOUTbH JIOTUYECKUE pacCyXIeHus (MHIYKTHBHbBIC, AETyKTUBHBIE, 110 aHAJIOTHUHN),
BBIBJISITE 3aKOHOMEPHOCTH M NPOTHBOPEUYHsS B PACCMATPUBAEMBIX SIBJIICHMSX,
(GbOopMyIMpPOBATH BHIBOBI U 3aKIIOUEHUS;

NPUMEHSTh B MPOLECCE IO3HAHUS, HCIOJIb3yEMbIE B XHMHH CHUMBOJUYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKHM 3HAK
(cuMBOJI) BJeMEeHTa, XUMHYecKas (opmyia, ypaBHEHHE XHUMHUYECKOM peakuuu —
IIPU PEIICHUH YYeOHBIX TO3HABATENBHBIX U TPAKTUUECKUX 3a]1a4, IPUMEHSATh Ha3BaHHBIC
MOJENBbHBIE MPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKLUU.
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ba3oBble ucciieoBare/ibCKue 1eiicCTBUA:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyIUpPOBAThH LEH U 33J]a4H UCCIIEI0BAaHUS, HCIIOIb30BATh MIOCTABICHHBIE U
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHHU;

BJIAJIETh HaBBIKAMHU CaMOCTOATENIBHOTO IUNIAHUPOBAHUS U IPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHsI HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENBCKON U MTPOSKTHOM JIEATEbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUSI
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB MO3HAHUS.

Pab6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX MH(pOpMauuu (HayyHO-MOMYyJIsipHas
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIPaBOYHbIE MOCOoOUs, pecypcbl MHTepHeTa),
aHaJIM3UPOBaTh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNUBOCTH;

(opMyIMpPOBATH 3aMIPOCH] U PUMEHSTh PA3IHMYHBIE METO/BI IIPU MTOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOXOIUMOM JIJIs BHITIOJIHEHUS YUEOHBIX 33/1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (QopMy MpeAcTaBiIeHUS HHPOpMaIUU
(cxemsl, rpauKy, 1UarpaMmbl, TaOIUIIbI, PUCYHKHU U APYTHE);

UCIIOJb30BaTh HAYUHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPHU paboTe ¢ XUMHUYECKOU
uH(popMaIue: IPUMEHATh MEXIPEIMETHBIE (PU3NUECKHE U MAaTEMATUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

3a/laBaTh BOMPOCHI TIO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE€ Juajora
W/WIW  JUCKYCCUH, BBICKAa3bIBaTh WJICH, (OPMYJIUPOBATh CBOU  MPEIJIOKCHUS
OTHOCHTEJIFHO BBIMIOJHCHHS TIPEIJIOKSHHON 3a1a9H;

BBICTYIIaTh C TIPE3CHTAlMCH PpE3yJIbTaTOB IO3HABATEIBHOW JCATCIHHOCTH,
MOJTYYCHHBIX CaMOCTOSITCIBHO WMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIMOJTHECHUHU
XUMHUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOH padOThl 10 MCCIICOBAHUIO CBOMCTB
M3Y4YaeMBIX BEIIECTB, pealn3aIlMi y4eOHOTO MpoeKkTa W (OPMYIUPOBATH BHIBOJbI
Mo pe3yjbTaTaM NPOBENEHHBIX HUCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIIMHA B XOJIE
o0cy»xeHust 1 0OMeHa MHEHUSIMU.
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PeryasiTuBHble YHUBepCa/ibHble Y4eOHbIE AeHCTBUS

CaMOCTOATENIBHO  IUIAHUPOBATh M OCYLIECTBJIATH CBOK  IO3HABaTEIbHYIO
NEeATEIbHOCTh, ONpenenss €€ Uenu W 3aAadd, KOHTPOJIMPOBAaTb MU II0 Mepe
HEO0XOMMOCTH KOPPEKTUPOBATH MpelaraéMblii aJITOPUTM JEHCTBUI TP BBIIIOJHEHUU
y4eOHBIX M HCCIEA0BaTEIbCKUX 3a/a4, BEIOMpaTh Hanbomnee 3PPEKTUBHBIN CIOCO0 UX
pemeHns ¢ y4ETOM NOJIyYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIATh CaMOKOHTPOJIb CBOEH JEATEIbHOCTHM Ha OCHOBE CAMOAHAIM3a U
CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynpTaTbl OCBOEHHUS Kypca «OpraHuyeckas XUMHUsS» OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA, POJIM XMMUHU B IO3HAHUU SBJICHUI NPUPOBI, B POPMUPOBAHUU
MBILUIEHUSI U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOMN
JUISL PEIICHHUsST MPAKTHUYECKUX 337a4 M DKOJOIMYEeCKM OOOCHOBAaHHOTO OTHOIIEHHUSK
CBOEMY 3I0POBBIO U IIPUPOJHOU CpPELE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPast BKIIIOYAET: OCHOBOIIOJIAraroIue
HNOHATHA (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs O00OJ0YKa aroma, MOJIEKYyJa,
BaJIEHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, XUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyiia
(pa3BépHyTas U COKpaliéHHas), MOJb, MOJISIPHAsi Macca, MOJISIPHBIA 00bEM, YIIIEPOIHBIN
CKeJeT, (PYHKIIMOHAJIbHAS TPYIIA, PaAUKal, U30MEpHsl, U30MEPbI, TOMOJIOTUYECKUH PsiI,
IOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJA U a30TCOAEpIKALIME COCAUHEHMs, MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHusl oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aKOH COXpaHEHHS] MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHM S3bIK XUMUW; MUPOBO33PEHUYECKHE 3HAHNUS,
JeXalye B OCHOBE IIOHMMAaHUs IIPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJIICHWM,
(dakTosOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH M O€30MacHOM
UCIOJIb30BAaHUU BAKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHATHH,
YCTaHAaBIMBAaTh WX  B3aUMOCBA3b, HCIOJIB30BAThb COOTBETCTBYIOLIME  IIOHATHSA
IIPY OIIMCAaHNUH COCTaBa, CTPOCHMS M IPEBPALIECHUN OPTaHUYECKUX COEIMHEHUN;

c()OPMUPOBAHHOCTh ~ YMEHUH  MCMOJB30BATH  XUMHUYECKYIO CHUMBOJIUKY
JUTSL COCTaBJICHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOW) (hopMyT
OpTraHWYECKUX BEIIECTB M YPABHEHHM XMUMHWYECKUX PEAKUWN, U3TrOTABIMBATH MOJIECIH
MOJIEKYJl ~OpPraHMYEeCKMX BEIIECTB Ul WUIIOCTPAMM HMX XHMHMYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUW YCTAHABIMBATH MPUHAMJIEKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEILECTB 10 UX COCTAaBY U CTPOEHUIO K ONPEAEIEHHOMY KiacCy/TpyIie
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coenmHEHW  (YIJIEBOAOPOABI,  KHCIOPOJ M  a30TCOIEp)Kallue  COSAMHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHEHM), JaBaTh WM Ha3BaHUA II0 CHCTEMaTHYECKON
nomenkinarype (IUPAC), a Taxke NpHBOIUTH TPHBHAIbHBIE Ha3BaHUS OTICIIBHBIX
OpraHUYeCKUX BEIIeCTB (3TUJICH, MPOIUIIEH, alleTUJIeH, 3TUJICHTJIMKOJb, MIULIEPHH, (DeHou,
dbopManbaerua, amneTaabAeTHI, MypaBbUHAS KHUCJIOTA, YKCYCHas KHCIJIOTAa, OJICHHOBAs
KHCJIO0Ta, CTEAPUHOBAs KUCII0TA, TIII0K03a, (PPYKTO3a, Kpaxmall, LEJUII0JI03a, TIIMIHH);
c(hOpPMHUPOBAHHOCTH YMEHHUS ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPIraHMYECKHUX
COEJIMHEHUAX (OJMHAPHBIEC U KPATHBIE);
chOPMHUPOBAHHOCTh yMEHHUS TPUMEHATH TOJOKEHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A.M. bytiepoBa st 0OBsICHEHUS 3aBHUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHAE CBOMCTBA TUITMYHBIX MPEACTABUTEIICH Pa3TUYHBIX KJIACCOB OPTaHMYECKHUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWICH, aleTulieH, OyTaauen-1,3, MeTiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbUHAsl U YKCYCHasl KUCJOTHI, TJIIOKO3a, Kpaxmall, IeJITI0J03a, aMUHOYKCYCHas
KHCIIOTa), WUTFOCTPUPOBATh T'€HETUYECKYI0 CBSI3b MEXKIYy HHMH YpPaBHCHUSIMH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;
c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaThb HWCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsl (HETh, MPUPOIHBINA Ta3, yrojib), CIOCOOBI MX MEpepabOTKH U MPAKTUUECKOe
IPUMEHEHHUE TIPOYKTOB TIEPEPaOdOTKH;
c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(Maccel, 00BbEMa, KOJIMYECTBA WCXOMAHOTO BEIIECTBA WM TMPOIYyKTAa PEAKIHH TIO0
U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HUCXOJIHBIX  BEIIECTB
WM TIPOAYKTOB PEAKITUH );
c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAyYHOTO MMO3HAHMS, UCTIOJIB3yEMbIX B XUMHH TIPU M3yYCHUH BEIICCTB U XUMUYCCKUX
ABJICHUA (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIHUPOBAHUE), HCIOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHSATHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U X TPUMEHEHUEM;
c(hOpPMHUPOBAHHOCTh YMEHHM COOJIOaTh MpaBUiia IOJIb30BAHUS XUMHUYECKOU
MoCy 101 1 1a0OpaTOPHBIM 000PYI0BAHUEM, a TAKXKE ITpaBUiia 0OpaIlleHHs C BEIIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSIMH IO BBITIOJTHEHUTO JTA00PATOPHBIX XUMUYCCKUX OTIBITOB;
chOPMHUPOBAHHOCTh yMEHUW  IUIAHUPOBAaTh W BBIMIOJNHITH  XUMHYECKHUI
OKCIIEPUMEHT (TpPEBpaIeHUs] OPraHMYECKUX BEIIECTB MPU HATPEBAHHUH, MOJYYCHHE
STWJICHA W HM3YyYCHHE €r0 CBOMCTB, KaYECTBEHHBIC PEAKIIMA OPTaHWYECKHX BEIIECTB,
JeHaTypanus OCJIKOB TPH HAarpeBaHWM, IBETHBIC PEaKIMH OETKOB) B COOTBETCTBHHC
paBUJIaMU TEXHUKU O€30MacHOCTU MPHU OOpaIIeHWH C BEIIECTBAMHU M JIa0OPaTOPHBIM
0o0opyIOBaHUEM, TPENCTABIATh PE3yJbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (dopme
3aMUCH yPaBHEHUI COOTBETCTBYIOIIMX peakiuii M (OPMYJIUPOBATh BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;
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c(OPMUPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  AHAIU3UPOBATH  XHMMHUUYECKYIO
nHdOpMaIHIO, TTOJIyYaeMYI0 U3 pa3HbIX UCTOYHUKOB (CpeIcTBa MaccOoBOM MH(OpMaIuuy,
WHTepHeT u Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIIOATh MPABUIIA SKOJIOTUYECKHU 11€71eCO00Pa3HOTo
MOBEJCHUS B OBITY U TPYJOBOU ACSATEIBHOCTU B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Xarollled MPUPOHON Cpelbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBHS Ha IKUBBIC
OpraHU3MBbI ONPE/ICIEHHBIX OPTaHUYECKUX BEILIECTB, TOHUMAas cMbIci nmokazaress [1JIK,
MOSICHATh HAa TpUMEpax CIOCOObl YMEHBIIECHUS W MPEIOTBPAILCHHUS HX BPEIHOTO
BO3JICCTBHS HA OPTAaHU3M YEJIOBEKA,;

Uist  oOy4arouMxcsi C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBbs: YMEHUE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJIETIBIX M CIA0OBUISAUIMX OOYYaIOUIUXCSA: YMEHHUE HCIOJb30BaTh PENbEPHO
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins mis 3anucu xumMudeckux Gpopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUSA Kypca «OOIas M HEOpraHUYecKas XUMUSDY
OTpakaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIFONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa, pOJM XUMHUM B TIO3HAHUU SBJICHUN NPUPOJBI, B
GbopMUPOBAHUM MBIIUICHUS U KYJIBTYpPbl JUYHOCTH, €€ (PYHKIIMOHATBLHONU TPAMOTHOCTH,
HEOOXOIMMOW JJIS PEIICHHS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOILICHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CPEIE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOMOJIATAIOIIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEeKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATETILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKash CBs3b (KOBAJICHTHAas,
HMOHHas, METANINYECKasl, BOAOPOJIHAS ), KPUCTALINYECKAS PEeIIETKA, TUITBI XUMHUYECKUX
peaKkIiui, pacTBOp, JICKTPOJIUTHI, HEAIEKTPOJIUTHI, DJICKTPOJIUTUUECKAS TUCCOIHALINS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHYECKOW pEaKIHUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (T€OpPHS AIEKTPOJUTHYECKOM JTUCCOILMAIINH,
nepuoguueckui 3akoH .M. MenneneeBa, 3akOH COXpaHEHHS MACChl BEIIECTB, 3aKOH
COXpPAHEHHS U MPEBPAICHUS YHEPTUH MPU XUMHYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN S3bIK XUMHH, MHPOBO33PCHUECKHE 3HAHUS, JICKAIHMe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYEHNUH U 0€30M1aCHOM MCTIOIB30BAHIH BAXKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U MIPAKTUYCCKOMN JACATEIHPHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHMM BBISBIISATh XapaKTepHbIC TMPU3HAKU TOHATHHA,
yCTaHaBJIMBAaTh MX B3aUMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOLIUME  TOHSTHUS
MIpY ONKMCAHUM HEOPTAHWYECKHX BEIIECTB M UX MPEBPAILICHUMN;
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c(hOPMUPOBAHHOCTh ~ YMEHHMI  HCMOJB30BATh  XUMHUYECKYIO CUMBOJIMKY
Ui cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHMMHUYECKUX PpeaKIui,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BeIIEeCTB (yrapHbIM ra3, YriaeKUCiblid ra3, aMMUaK, ranéHas U3BeCTb,
HeraméHas U3BeCTh, TUThEBAs COAa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHU OMNpEEIATh BAJICHTHOCTh M CTENEHb OKHCIICHHUS
XUMHUYECKUX JIEMEHTOB B COCJIMHEHUAX PA3MYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJIMYeCKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTALTMYECKON PEHIETKH KOHKPETHOTO BEUIECTBA (aTOMHAsi, MOJICKYJIsIpHAsi, HOHHAs,
MeTaJJTNYECKas ), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUICCKUX
BEILIECTB MO KX COCTaBY K OMNPEAETIEHHOMY KJacCy/Tpynmne COeAMHEHUU (IpocThie
BEI[ECTBA — METAJIBI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMM pPACKpbIBaTh CMBICT  IEPUOJAMYECKOTO0  3aKOHa
J.1. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB
xuMuueckux dyeMeHToB 1-4 mnepuonoB Ilepuoguueckoil CHCTEMBI XUMHYECKHUX
anemeHToB JI.M. MeHeneeBa, UCONb3ys MOHITHS «S-, P-, O-3JICKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOICTB
XAMHUYECKUX JJIEMEHTOB M MX COCIWHEHUU MO mepuoaaM U rpynmnam llepuoanueckon
CHCTEMbI XUMHUYeCKuX dj1eMeHToB /.M. Menaencena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KIJIACCOB,  MOJATBEPKIAThH
CYIIECTBOBAHME T'E€HETHUYECKON CBA3M MEXKIAYy HEOPraHUYECKUMH  BELIECTBAMH
C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

cOPMHUPOBAHHOCTh YMEHHUS  KJIACCUPUUUPOBATH  XUMHUYECKHE  PEaKIUU
M0 Pa3jIUYHbIM TMPU3HAKaM (YUCIYy M COCTaBy pPEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTETNCHEH OKHCISHUS JJIEMEHTOB, OOpaTHUMOCTH
pEeaKIMu, yYacTUIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHUS PEAKIUN pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS PEaKIUid MOHHOTO OOMEHa, YUYWUTHIBAs YCJIOBHS,
MIPU KOTOPBIX ATU PEAKIIUU UAYT 10 KOHIIA,;

chOPMHUPOBAHHOCTh ~ yMEHUW  TPOBOJWUTH  PEAKIHMH,  MOJATBEPKITAIOIIHEC
Ka4ueCTBEHHBI COCTaB Pa3JIMUHbIX HEOPTaHUUECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECTB;

cOPMHUPOBAHHOCTh ~ YMEHUW  pACKpPhIBATh  CYIIHOCTh  OKHUCJIUTEILHO-
BOCCTAaHOBUTEHHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca ITHX
peaKuunii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XHUMHUYECKOrO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicteus (npunnu Jle Illatense);

c(hOpPMHUPOBAHHOCTh YMEHHUU XapaKTEPU30BATh XMUMHYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUIEHHOTO IIOJYyY€HUs CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTH MPEJACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJOTHUUECKHUX
npo0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MPOBOJAUTH BBIYUCICHUS C HCTIOJIB30BAHUEM TTOHSITHS

«MaccoBasi J10Jis1 BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUI ra30B MPU XUMUYECKHUX
peakimsIX, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKIMU BELIECTB, TEIIOBOro 3ddekra
pEaKLMu HAa OCHOBE 3aKOHOB COXPAHEHUsI MACChl BEILLIECTB, IIPEBPAILICHUS U COXPAHCHUS
SHEPIuy;

c(hOpMHUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBWjia MOJb30BAHUS XUMHYECKOU
MOCyJI0i 1 1a00paTOpHBIM 000PYAOBAHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUIAHUPOBATb U BBINOJHATH  XUMHUUYECKUH

AKCIEPUMEHT (pa3fioKeHUE TEePOKCHUIa BOJIOPOJa B MPUCYTCTBUU KaTalau3aropa,
ONPENETICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHJIUKATOPA,
BIIUSIHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKON pEeakKiMH, Peakiid MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMK Ha Cyib(ar-, kKapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHUSI, pEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTtaibi» u « Hemeranisi»)B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH OE€30MACHOCTH MPHU OOpallleHUU C BEIIECTBAMHU U
7abopaTopHbIM  00OpYyAOBaHHEM, MPEICTABIAThL  PE3YJIbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3aMucu ypaBHEHUM COOTBETCTBYIONIMX pEakuuid U
(GbopMyIUpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uH(popMaIMIOo, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeacTBa  MacCcOBOM
KOMMYHUKalK, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOU JACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KaroIIEd MPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTh BO3JCHCTBUSA HA >KUBBIC
OpraHu3Mbl OMpPEICIEHHBIX BEIIECTB, MOHMMAas cmbica mokazarens [IJIK, mosicHATh
Ha MpUMEpax CIOCOObl YMEHBIIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHW3M Y€JIOBEKA;

Uit OOyYarommMxcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI: yMEHUE
MPUMEHSThL 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaXx TO3HAHMUS BEUIECTB U
XWMHWYECKUX SIBIICHUN;

JUISL CIETBIX M CIa0OBUASIIMX OOYYarOIIUXCS: YMEHHE MCMOJIb30BaTh pelibeHO
TOYEUHYIO cucTeMy oOo3HadueHuit JI. bpaiins pis 3anucu xumudeckux Gpopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

e KJIACC
HaumenoBanue
No KomnuuecTBo OCHOBHBIE BUEI JIEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepkaHue
/T 4acoB 00yJarommxcs
y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckne 0CHOBbI OPraHMY€eCKOH XUMHH

1.1

IIpenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OPraHUYEeCKUX
COeIMHEHNH

A.M. bytneposa

3

IIpeaMeT oprannyeckor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuaioB. Teopus CTpOEHUS
OPTraHUYECKUX COCAMHECHUI

A.M. bytnepoBa, €€ OCHOBHBIEC
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpPraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusa. XMMUYECKas CBS3b

B OPraHUYECKUX COCAUHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBS3U.

[IpencraBienne o Kaaccupukamm
OpraHn4eckux Beuiects. Homenkiarypa
OPraHUYECKUX COCTMHEHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HAa3BaHUS BaXHEUIINX MPEACTABUTEIIEN
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCNePpUMEHTAIbHbIE METO/bI
U3YyUYEeHMS BELeCTB M MX NMPEeBPAILLCHUN:

PackpbIBaTh CMBICT H3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH), yCTAaHABINBATh UX
B3aUMOCBS3b.

[IpuMeHSATh MOJIOKEHUSI TEOPUU
CTPOEHUSI OPraHUYECKHUX BELIECTB

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

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISI COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOMN ) POpMYIJT OpraHUIECKUX
BEILECTB.

Onpenensatb BUJIbI XUMUYECKON CBA3U
(omuHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpsIBaTh poJib OpraHM4ECKON XUMUH
B IIPUPOJIE, XapaKTEpU30BaTh €€
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— JleMoHCTpanuu:

® 03HAKOMJICHHE C 00pa3IamMmu
OpPraHUYECKUX BEIIECTB U MaTepraIaMu
Ha UX OCHOBE;

® OTIBITHI IO TIPEBPAICHUTO
OpPraHUYECKUX BEIIECTB MTPH HarPEBAHUU
(ru1aBieHue, oOyrIMBaHUE U TOPEHUE).

— JlaGopaTopHbIe OTBITHI:

® MOJIEIMPOBAHUE MOJICKYT
OpTraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabimroaTe 1 onuceIBaTh
JEMOHCTPALIMOHHBIE OTIBITHI; IPOBOJIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazneny

Pa3neun 2. YriieBoaopoasbl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPOIBI — TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
AJIKaHbI MIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakiuu 3aMenieHus: U TOPEHus),
Hax0XJICHUE B MPUPOJIE, TOITYyUEHUE U
MIPUMEHECHHUE

2.2 | HenpenesbHbIC AJIKEHBI: COCTaB U CTPOEHUE,
YIJIEBOAOPO/IBI: TOMOJIOTUYECKUM psijl. DTUIICH —

aJIKCHBI, aJIKaIUCHBI,
aJIKMHBI

MPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XMMUUYECKOE CTPOCHHE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(peakiu TuIpupoOBaHHS,
raJIOT€HUPOBAHMUS], TUAPATALIUH,

PackpbIBaTh CMBIC U3y4aeMBbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMMMCAHWU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COEIMHEHUMH.

Hcnonb30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYIJT OpraHUIECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEILIECTB K ONPENEIICHHOMY KJIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPOJIE, TOITYyUEHUE U
MIPUMEHCHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, peaKIus MOJIMMEPU3ALIHH,
IIpUMEHEHHUE (JIJI1 CHHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3WHBI).

AJKUHBI: COCTaB M 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALIETUIIEH — NPOCTEUIINIMA
MPE/ICTAaBUTENh AJTKMHOB: COCTaB,
XUMHUUYECKOE CTpOoeHUe, GU3nuecKue u
XUMHUUYECKHE CBOMCTBA (peakinu
TUJPUPOBAHUS, TAJIOTCHUPOBAHUS,
TUJpaTalli TOPEHUS ), HaAXOXKICHUE

B IIPUPOJIC, TTOJTYYECHHUE U IPUMECHEHUE

2.3

ApomMaTuyeckue
YTJIEBOJOPOIbI

ApeHbl: O€H30J1 ¥ TOJYOJI, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
dbuznyecKre 1 XUMUUECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U
HUTPOBAHMUSI ), OJyUCHUE

U npuMeHeHune. BiusiHue O6ensona

Ha OpraHu3M 4YesoBeka. ['eHeTuyeckas
CBSA3b YIJIEBOJOPOJIOB

YTJIEBOJOPOJIOB IO COCTaBY U
CTPOEHHI0, Ha3bIBaTh MX

0 CHCTEMAaTUYECKONH HOMEHKJIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHUS
OTJICJIBHBIX MIPEICTaBUTENICH
YTJIEBOJOPO/IOB.

Onpenensatb BUJIbI XUMUYECKOHN CBSI3U
B MOJICKYJIaX yTJIEBOJAOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MTOTYUYEHHUS TUTTHIHBIX
MIPEACTABUTENICH PA3IMIHBIX KJIACCOB
YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBIABISATh T€HETUYECKYIO CBSI3b MEKITY
YTJIEBOJOPOIAMH | ITOATBEPHKIATH €6
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XHMHUYICCKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Tpupoansie
WCTOYHHUKHU
YTIEBOJIOPOIOB U HX
nepepadboTKa

[Ipupoanslii ra3. [lomyTHbie HEDTIAHBIC
ra3el. HedTp 1 €€ mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepadoTKu He(TH, UX IPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBII yTOJIb M IPOYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAIbHbIE METOAbI
N3y4eHHs BelleCTB

U MX NpeBpalleHmii:

— JleMoHCTpanuu:

o kosutekiuu «HepTe» u «Yromnby;

e BHjeopparMeHT «BynkaHuzanus
PE3UHBI».

— JlaGopaTopHbIe OTIBITHI:

® Ka4yeCTBEHHOE OIPENEIEHUE yTiIepoaa
Y BOJOPOJAa B OPTaHNYECKUX BEILIECTBAX;
® O3HaKOMIJIEHHE ¢ 00pa3lamMu
IJJACTMACC, KAYYyKOB U PE3UHBIL;

® MOJEIIMPOBAHUE MOJIEKYI
yIJIEBOJOPOIOB U
raJIOT€HOIIPOU3BOIHBIX.

— IIpakTueckue paboThI:

Ne 1. ITony4yenue 3TuaeHa U U3yyeHue
€ro CBOKWCTB.

XapakTepru30BaTh HCTOUHUKU
YTIEBOIOPOAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yrojib), CIocoObI UX
nepepaboTKU U IMPAaKTUYECKOE
IPUMEHEHHUE TI0JyYaeMbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath npaBuiiam 0e30macHoOM
paboThI B J1abOpaTopHuu

MPU UCTOJIB30BAHUM XUMHUYECKOU
Nocyzbl ¥ 000pYyIOBaHUS, a TAKXKe
npaBuiiaM 0OpaIleHUs C BEeIIeCTBaMHU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUUECKHUX padOT MO MOJTYUYEHHUIO U
U3YUYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOINTH BEIYMCIICHHUS

JUTSL ONIPEACIICHUS] MOJIEKYIISIPHON
(opMyJIbI OPraHNYECKOrO BEILIECTBA,
10 YPABHEHUIO XUMUYECKON pEaKIUu.
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e PacuérHrble 3agaun:

— ONpEAEICHUE MOJIEKYIIPHOU
(hopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€ThI N0 YPABHEHUIO XUMUYECKOMN
peaKunu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILIECTBIISTH CBOIO [IO3HABATEIBHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBOM yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kamniue opraHndecKue coeTnHeHUsI

3.1

Crouptel. @eHoa

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMU
MeTajlaMH, TaJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJI0BeKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIMKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
dbuznyecKkre 1 XMMUYECKUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIus
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornueckoe AeCTBUE

Ha opraHu3M uenoBeka. [Ipumenenue
TJIMIEPUHA M ATUJICHTJIUKOJIS.

PackpbIBaTh CMBICIT U3y4YaeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, HCII0JIb30BAThH
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY ONMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonp30BaTh XMMUYECKYHO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYIT OpraHUIECKUX
BEILIECTB.

¥YcranaBauBaTh NPUHAJIEKHOCTD
BEILIECTB K OIPEACICHHOMY KJIacCy
II0 COCTAaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKIIATYPE;
MIPUBOJAUTH TPUBHUAJIbHBIC HA3BAHUS
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®enon. CtpoeHre MOJIEKYIbI,
busznyecKkre U XUMHUYECKHUE CBOMCTBA
¢denona. TokcuyHOCTH PpeHOTNA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJperuasl.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anpaeruapl: GopMaIbACTHA U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMHUYECKIE CBOMCTBA
(peakuyy OKHMCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTYUYCHHE U
PUMEHEHHE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHas
KHCIIOTa, XUMUYECKOE CTPOCHHE,
¢buznyeckrue 1 XuMHU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEPUPUKALINN ), TOTYICHUE U
npuMeHenre. CTeapuHoOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CrnoxHbie 3GUpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCHOT. ['uiponu3
CII0KHBIX 3GupoB. XKuphl Kak

OT/ICJIbHBIX MpPEICTaBUTENICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCHUIIIHEC
CIOCOOBI MOTYYEHHUS] TUTUYHBIX
MIPEACTABUTENIECH pa3IMYHbIX KJIACCOB
KHCJIOPOACOIEPKAIIUX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3BI, CaXapo3bl, KpaxMalia,
[EJUTIOJIO3bI ); BBISIBIISITH T€HETUYECKYIO
CBSI3b MEXKJly HUMU U TOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKILHNI C UCTI0JIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAUYCHHE

TS )KU3HEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3/ICUCTBHUS
Ha YKMBbIE OPTaHU3MBbI OIIPEACICHHBIX
OpTraHUYECKUX BEUIECTB, MOSCHSIThH

Ha MPUMEPax CIoCOObl YMEHBITICHHS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ ' MaApOIN3 KUPOB

3.3

YrneBoasl

YTIIeBobI: cOCcTaB, KiIacCH(PUKAIIUS
yIJIEBOJIOB (MOHO-, IU- U
nosiicaxapubl). ['roko3a —
MPOCTEUIIINH MOHOCAXAPUL:
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
(dbu3nyecKre U XUMUUECKHUE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PacTBOPOM OKCHA
cepedpa(l), BoccTanoBieHue, OpoxKeHHE
[IFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTH OpraHn3Ma
yenoBeka. Porocuntes. Opykrosa kak
M30MEP TIIHOKO3BI.

Caxapo3a — npecCTaBUTENb
JIAcaxapuaoB, TUAPOJIN3 CaXapO3bl,
Hax0>JICHUE B MIPUPOJI€ U PUMEHEHUE.
Kpaxmai u uesnnroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTI0I03bI, GU3UYECKUE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAS PEAKIIUsI C UOJIOM).
JKCIEPUMEHTAIbHbIC METOAbI
M3y4Y€eHUsl BellleCTB U UX NMpeBpallleHHii:

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHICTBHS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEpPUMEHTA (J1a00paTOPHBIE OTBITHI U
MpPaKTUYECKHUE padOThI).

CrnenoBath npaBuiiaMm 0€30MMacHOM
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl 1 000PYIOBAHMS, a TAKXKE
npaBuiiam oOpalleHus ¢ BellecTBaMu

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJIHEHUSI JTaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOT IO MOIYYECHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aInucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHEIYUCIICHHS

JUTSL ONIPEICIICHUS MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOW PEaKIIH.
CamMOoCTOATENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOKO ITO3HABATENBHY O
JeATEIbHOCTh; MPUHUMATh AKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHE CIIUPTOB,;

— B3aUMOJCHCTBUE IIUIEPUHA

¢ ruapokcuaom meau(1l);

— Ka4eCTBEHHBIE PEAKIIMH aJIbICTUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
menu(Il));

— B3aMMO/ICHCTBUE KpaxMasa ¢ HOJI0M.
e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHCIIOTHI.

e PacuérHble 3a1a4u:

— OIIPEAEIICHUE MOJIEKYJIIPHOU

(b opMyIIbI OPraHUYECKOTO BEIIECTBA
IO MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JJIEMEHTOB U IO Macce
(0OBeMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl TI0 YPaBHEHUIO XUMUYECKON
peaKimu

y4acTue B IpynInoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazueny

13

Paznen 4. A3oTcoaepikainiye OpraHudecKue coenHeHHsI

4.1

AMUHBI.
AMUHOKHUCJIIOTHI.
benku

3

AMUHBIL: METUJIAMHH — IPOCTEUIINI
IIPEICTABUTENIL AaMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUE, (pusndeckue u
XUMHUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICT N3y4aeMBbIX
MOHATUM (BBISIBJISTh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJINBATh UX
B3aHMOCBSI3b, HCIIOJIb30BATh
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C KUCIIOTaMU Y TOPEHUSI ), HaX0XKICHUE

B IIpUPOJie. AMUHOKHCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TJIMINHA).
buonornueckoe 3HaueHNE AMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak npupoaHbIC MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0elKOB. XUMUUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JIeHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OCJIKH.

IKCNePUMEHTAIbHbIE METOAbI
U3yYeHHNsl BelleCTB U UX NMpeBpanleHni:
e J[emoHCTpauu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— IIBETHBIC PEaKIMU OEIIKOB

COOTBETCTBYIOIIHE MTOHATHUS
IIPU OIMCAHNUU COCTAaBa, CTPOEHUS U
IPEBPALICHUIN OpraHU4eCKUX
COECIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHON) POpMYJT OpraHUYECKUX
BEILECTB.

Onpenensars MPUHAAIEKHOCTD BELIECTB
K OIPEACIICHHOMY KJIacCy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATypeE;
IPUBOJIUTH TPUBUAIbHBIEC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHUST TUITUYHBIX
MPEACTABUTENIEH a30TCOAECPKALIUX
COE€IUHEHMH (METHIIaMUHa, TIUINHA,
OCIIKOB).

OnuckIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUIsl OpraHu3Ma 4eslIoBeKa.

34




Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII0AATh U
ONMCHIBATH JIEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYLIECTBIIATH CBOKO ITI03HABATEIIBHYIO
JEATENIBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPyIIOBON y4eOHOH
JEATEIIBHOCTH

Hroro no pazuneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[limactmaccsl.
Kayuyku. BosokHa

2

OCHOBHBIE MTOHITUA XUMUA
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJUMEPHU3ALUN, CPEIHASL
MoJeKyJsipHas macca. OCHOBHBIE
METOJbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MTOJIMKOHAEHCALUA.

[TnacTMacchl (MOJUATUIIEH,
MTOJIUIIPOIIHIIEH, TIOJIMBUHUIXJIOPU,
noaucTupod). HatypaibHslii 1
CUHTETUYECKUE KayuyKH
(OyTaareHOBBIN, XJIOPOTIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTIOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

Bnanets nuzyyaeMbIMH XUMUYECKUMHU
MNOHATUSAMU: PACKPBIBATh CMBICII
U3Yy4YaeMbIX OHATUI U IPUMEHSTh 3TU
MOHSTHUS TIPU ONKMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIAKY
JUISl COCTaBIIEHUS CTPYKTYPHBIX (popmyIt
BEILIECCTB U YPAaBHEHUN PEAKLIMI
MOJINMEPHU3ALIUH U TTIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKHE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
U3yYeHHS BelleCTB U UX MpeBpPaLlleHH:
e JleMOHCTpanuu:

® O3HAKOMJICHHE C 0Opa3lamMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, Kay4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OTHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro o pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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KJIACC

No

m\i

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnuuecTBo
4acoB

[IporpammHoO€ conepkanue

OcHOBHBIE BU/IbI JEATEIHHOCTU
00yYarommxcst

Paznen 1. Teoperuueckue oc

HOBbI XUYMHUH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Teprnonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii asiemeHT. Atom. CocTtaB
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOEHHOCTH
pacrpeeneHus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJBIITNX TIEPUOI0B. DIEKTPOHHAS
KOH(MUTYpaIHs aTOMOB.
[leprnoanyeckuii 3aK0H U
[Tepuoauyeckas cucteMa XUMHYECKUX
anemeHnToB 1. . MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
Y CJIO’KHBIX BEIECTB I10 TPYIIaM 1
nepuoaaM. 3Ha4€HHE MePUOTUYECKOTO
3aKOHA U CHUCTEMbl XUMHUECKUX

PackpbiBaTh CMBICIT N3y4YaeMBbIX
MOHATHUH (BBISIBISITH KX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIIUBAThH UX
B3aUMOCBSI3b.

PackppIBaTh CMBICIT IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTU3HUPYIOIIYIO,
O00BSCHUTETHHYIO M POTHOCTUYECKYIO
GyHKIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOECHHUE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepuo 0B, UCTIOIB3YS
MOHSATHS S-, P-, d-371€KTPOHHbBIE
opOuTaNH, SHEPTETUYECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IpyInam
ITepnoauueckoit cUCTEMBI

J1. . MenaeneeBa
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anemeHToB .. Menneneepa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4YCHUSI BelleCTB U UX MPeBpPaLlleHH:
— JleMoHCcTpanuu:

Buaer Tabmun «Ileproanueckast cucrema
XUMHUYECKHUX DJICMEHTOB

J.1. MenneneeBa»

1.2

Crpoenue BemecTa.
MHuoroo6pa3zue
BEILIECTB

CtpoeHue BemecTBa. XUMUYECKas CBS3b.

Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJISIpHAs, MOHHAS, METAINTNYeCKas) U
MEXaHHU3MbI 00pPa30BaHUS XUMHUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
akKIenTOpHbIN). BogopoaHas cBs3b.
BaneHTHOCTE.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIIEHB
okucieHus. KaTuoHbI 1 aHMOHBIL.
BemecTsa MOJIEKYJIApHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aK0OH MOCTOSTHCTBA COCTABa BEILIECTBA.
THUIBI KPUCTATUYECKUX PEIICTOK U
CBOMCTBA BCIIECTB.

IToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonuecTBeHHbIE
XapaKTEPUCTUKH PacTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTePHbIE
MPU3HAKHN) U IPUMEHATD 3TH TOHATHUS
P ONTUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, U1 O0BSICHEHHSI OTACIIbHBIX
(aKTOB U SIBICHHIA.

Onpenensatb BUIIbI XUMUYECKOHN CBSI3H
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYeCKOU, BOJIOPOTHOM)

B COCJIMHEHUSX; TUI KPUCTALTUYECKOMN
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTETICHD
OKHUCJICHUS XUMHYECKHX JICMEHTOB

B COCIMHEHUSIX PA3JIMYHOTO COCTABA.
[IpoBOIUTH BEIYHMCIICHUS

C UCTIOJIH30BaHUEM TTOHSITHUS «MAaCCOBasI
JIOJISL BEIIIECTBA B PACTBOPEY.

Brnanets nzy4aeMbIMi XUMUYECKIMHU
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Krnaccudukarms HeopraHmaeckux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3Yy4YeHMs BellleCTB 1 MX NpeBpallleHui:
e JleMOHCTpaluu:

— MOJEJIM KPUCTAJUIMYECKUX PEIIETOK.
e Pacuérnbie 3agaun:

— pacyeThbl C UCTI0JIb30BAHUEM TOHSTHUS
«MaccoBas J10J1s1 pACTBOPEHHOIO
BEILIECTBAY

1.3

XUMHYECKUE
peakuuu

Xumnyeckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKINI B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUHU. 3aKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMHUYECKUX PEAKLHAX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuru. XUMUYECKOE PABHOBECHE.
@DaKTOpPHI, BIUAIOLIME HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [laremnse.
DJIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHble 1 cnadble a5ekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWTpaJIbHAsl, IeJo4Has. Bogopoaubiin

MTOHSTUSMHU.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOUN peakifu OT pa3InyHbIX
(bakTOpoB.

OmnpenensTs XxapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCHMOCTH OT BHEIIHETO
BoznerictBus (puHIn Jle [llaremnse).
CocTaBnsTh ypaBHEHUS peaKui
pa3JIMYHBIX TUIIOB; MOJIHBIE U
COKpalIEHHBIE YPABHEHHUS pEaKLIUN
MOHHOI'O 0OMEHA, YUUTHIBAsl yCIIOBUS,
MIPU KOTOPBIX ATH PEAKITUU YT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOII0/IEHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEPUMEHTA (IEMOHCTPALlMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEaKIUN
MOHHOTO OOMEHa, BIMSHUIO Pa3TUYHbIX
(bakTOpOB Ha CKOPOCThH PEAKIIHIA.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU MOCy 101 1 1a00paTOPHBIM
000py10BaHUEM.

[IpeacTaBisiTh pe3yabTaThl
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nokazarenb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIuIaBoB M pacTBOPOB COJIEH.
[IpuMeHeHue IeKTpoIn3a.
IKCNepuMeHTATbHbIE METOAbI

HU3yYeHHUs BEleCTB U UX MPeBPalleHHIA:

e /lemoHCTpanuu:

— pasJIoKEHHUE MEPOKCUIA BOJOPOAA
B IIPUCYTCTBHUH KaTaJIA3aTOPA.

e JlaGopaTopHBIEC ONBITHI:

— IPOBEACHUE PEAKLINN NOHHOTO
oOMeHa;

— OIpeAeNIeHHE Cpeibl PaCTBOPOB
BELIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHJUKaTOpA.

e [IpakTnueckue pabOThI:

Ne 1. Bnusinue paznuuHbix pakTopoB
Ha CKOPOCTh XMMHUYECKON peaKIInH.
e PacuérHrble 3a/1auu:

® pPAacCYCThI 110 YPABHCHUAM XUMHUUYCCKUX

peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3allMCHU YPABHEHHUUN COOTBETCTBYIOIINX
PEaKINI U AEIaTh BBIBOABI HA UX
OCHOBE.

IIpoBOINTH BBIYUCIICHUS

10 YPAaBHEHUAM XUMHUUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacyEThI

Hroro no pazuneny

13
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Pasznen 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Mertainel. [lomoxenue meTamios

B [lepnoanueckoit cucreMme XUMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MmeTamioB. Obimue ¢puznueckue CBoMCTBa
MeTaiioB. [IpuMeHenne meTamios

B OBITY, ipupojie U TexHuKe. CIiaBbl
METAIJIOB. DIEKTPOXUMHUUYECKUIN P
HanpsHKeHU MeTayioB. O0IIHe CriocoObI
noyuyeHust metamuioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO6m1as xapakTepUCTHKA METAILIIOB
rnaBHbIX noarpymm (IA-rpymma,
[TA-rpynmna) Ilepuoandeckoii CUCTEMBI
XUMUYECKUX IJIEMEHTOB. AJTIOMUHUM.
AMdoTepHbie CBOWCTBA OKCUA U
TUJPOKCUIA ATFOMUHHSL.

OO6mrast xapaKTepUCTUKA METAJIJIOB
no6ouHbIx oarpymi (b-rpymm)
[Teprnoanveckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB: M€Nlb, LIMHK, XPOM, KEJE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
JKCIIePUMEHTAIbHbIE METO/bI
HU3y4YeHHUs BellleCTB M UX NMPeBPAIleHHIA:

PackppIBaTh CMBICIT N3y4aeMbIX
HOHSTUN (BBIIEISTH X XapaKTepHbIE
NPU3HAKU) U IPUMEHSTh 3TU HOHATUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BELIECTB, 1JIs1 OOBSICHEHUSI OT/IEIbHBIX
(aKTOB U SIBICHHI.

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCAUHEHUM C YYETOM
CTPOCHMS UX ATOMOB U ITOJIOKECHUS

B [Ilepnoanueckon cucreme
XUMHYECKUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BAXHEHIIIUX COCIMHECHUM, TTOITBEPKIast
9TO ONKMCAHUE IIPUMEPAMU YPAaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHbBIX 00JACTIX, & TAKKE
MCIIOJIb30BaHUE UX JUIS CO3aHUs
COBPEMEHHBIX MaTEpPUaIOB U
TEXHOJIOTUH.

OnuceIBaTh COCOOBI 3aIIUTH METAJLJIOB
OT KOPPO3HH.

PackpeIBaTh CyIHOCTb OKHUCIUTEIBHO-
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— JleMoHcTpauu:

e KoJuleKUUs «MeTaibl U CIIaBbD).

— JlaGopaTopHbI€ OMBITHIL:

® B3aUMOJICHCTBUE THIPOKCUAA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJ04eH;

® KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI
METaJIIOB.

— IIpakTnueckue pabOThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

— Pacuérnbie 3anaun:

® pacueThl Macchl (00beMa, KOJIMYECTBA
BEIECTBA) MPOYKTa PEAKIIUH, €CIIU
OJIHO U3 BEILIECTB JJaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIIHUMA
ITIOCPEACTBOM COCTABJICHHUS
AJIIEKTPOHHOTO OallaHCca STUX PEaAKIIHiA.
[IpoBoauTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBoOpax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IPOBEJICHHUE,
HAOJII0/IEHUE U OTTHUCAHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3yabTaThl
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aMKiCH yPaBHEHUI COOTBETCTBYIOLIUX
peakluii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py1I0BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKLUH.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYLIECTBJISITH CBOIO ITI03HABATENBHY IO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBOM y4eOHON
JEATEIBHOCTH

2.2

HemeTamisl

Hewmeramisl. [lonoxxeHne HeMeTawioB

B [lepronueckoi cCUCTEME XUMUYECKUX
anemeHTOB [[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusznyecKrue CBOMCTBAa HEMETAIUIOB.
AmnoTponusi HeMeTaJIoB (Ha mpuMepe

KHUCJI0poaa, cephl, pocdopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BAYKHEHIIINX
HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yriepoaa v KpEMHHUS).
OKcuabpl HEMETAIIIOB.
Kucnopoaconepsxamme KUCIO0ThI.
Bopoponusie coennHeHus
HEMETAJLIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Yy4YeHUs BelEeCTB

U UX MPeBPaLeHUI:

— JleMoHCTpamu:

e 00pa3ibl HEMETAIIIOB;

® B3aMMOJICHCTBHE MEOU C A30THOM
KUCJIOTOM pa3JINnyHON KOHUEHTPALUY.
10 JIaGopaTOpHBIEC OTIBITHI:

1) kayeCcTBEHHBIE PEaKIIMKA HA aHHOHBI U
KaTHOH aMMOHHS.

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, /111 00BICHEHUSI OT/ACIIbHBIX
(aKkTOB U SIBICHU.

OOBCHATH 00ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB HEMETAIIJIOB U UX
COEMHEHNH C YYETOM CTPOCHUS UX
aTOMOB U MOJIOKEHUS

B [lepnoanueckon cucreme
XUMUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPKIast
ATO OMKCAaHUE MPUMEpPAMH YPAaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu3oBaTh BIUSHUE HEMETAILIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OMTUCHIBATH TPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUICCKOM
JEeATEIbHOCTH YEJIOBEKA.
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10 TIlIpaktuyeckue pabOTHI:

Ne 3. Pemienue skcriepuMeHTATBHBIX
3amad o Teme «Hemeramibn.

11 PacuyérHble 3a1a4u:

10 pacueThl Macchl BellecTBa

UM 00BbEMA T'a30B M0 U3BECTHOMY
KOJIMYCCTBY BEIICCTBA, MACCE WM
00BbEMY OHOTO U3 YYaCTBYIOLIUX

B PEAKITUH BEIIECTB; PACUCTHI MaCcChI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MIPOTYKTOB PEAKITAH, €CITH OHO

13 BEIIIECTB UMEET MTPUMECH

2.3

CBs3b
HEOPTaHUYECKUX H
OpraHUYECKUX
BEIIECTB

Heoprannyeckue u opraHu4ecKue
KUC0Thl. Heopranmueckue u
OpraHuYeCcKre OCHOBaHUA. AM(oTEepHBIC
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenuHeHus. I 'eneTnueckas cBsI3b
HEOPTraHWYECKUX U OPraHUYECKUX
BEIIIECTB

[TonTBepk1aTh CyLIECTBOBAHUE
T€HETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C MIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUH.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTaHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTaBJICHUS
AIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBouTh peakuuy,
NOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA M3YYaEMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
Ha0JII0ICHUE U OMMCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

IIpencraBiATs pe3yabTaTsl
XUMHYECKOTO IKCIepUMEHTa B hopme
3aMKiCcH ypaBHEHUN COOTBETCTBYIOMIMX
peaxkuuil ¥ 1enaTh BbIBOABI HA UX
OCHOBE.
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CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
000OpyI0BaHUEM.

[IpoBOIUTH BEIYKCIICHHUS

[0 YPaBHEHUAM XUMHUYECKHX PEaKLUM.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATENIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B rpyIIoBoi y4eOHO
JIEATEITbHOCTH

Hroro o pazgeny 17
Pa3nea 3. Xumus u :Ku3Hb
3.1. | Xumus u KU3Hb 4 Ponb xumun B obecriedeHuu PackpbIBaTh poJib XUMUU B pELICHUU

3KOJIOTUYECKOU, SHEPreTUUECKOU U
MUIIEBOM 0€301MacHOCTH, Pa3BUTUU
MeauuuHbl. [ToHITHE O HAYyYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBnenus: 00 00X HAYUHBIX
MPUHIIUAINAX TPOMBIIIIIEHHOTO MOJTYYEHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
MPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UenoBek B MUpE BELIECTB, MATEPHUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pPOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUA JIEKAPCTBEHHBIX

HSHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OTHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHS XUMUYECKON HAyKH U
TEXHOJIOTHUHU.

[IpumensTh mpaBmiIa 6€30MacHOTo
oOpallleHusl C BEIIECTBAMH,
HCIIOJIb3YEMBIMH B IIOBCETHEBHOM
JKW3HU, IPaBUJIa IOBEJICHUS B LETISAX
cOepekeHus 3I0POBhS U OKPYIKAIOIIEH
MPUPOIHON CpeJIbl; TOHUMATh BPE]
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, mosicHATh
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IpernapaToB; [paBuiIa 0€30MacHOr0
HCIIOJIb30BaHUs MIPENapaToB ObBITOBOM

XVMMHWH B IIOBCETHEBHOM XU3HU. brITOBasg

XUMHYCCKasd I'paMOTHOCTD

Ha MpUMepax crocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3JCHUCTBUS.

AHanM3UpoOBaTh U KPUTUYECKU
OILICHUBATh MH(OPMAITUIO, CBSI3aHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKAIOIIEH
Cpelibl.

Hcrnonb30BaTh NOJTyYEHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JIEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK
OCHOBY ISl OPUEHTALIMK B BBIOOpE
cBoel Oyayiel npodecCHoHAIbHOU
JEATEIBbHOCTH.

[IpuHuMaTh ydactue B 00CYKIECHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJIEHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeuiaratb BO3MOYHBIE ITyTH €€
pEIIeHUs

Hroro o pasgemny 4
OBIIEE KOJIMYECTBO 34
YACOB 110 I[TPOI'PAMME
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