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MNOACHUTEJIBHAA 3AIITUCKA

[IporpamMMa Mo XMMUHU Ha YPOBHE CpeaHEro oOIiiero obpazoBaHusi pa3zpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pa3zoBaHUUB
Poccuiickoit denepanum», B cOOTBETCTBHH ¢ DeaepaibHOM paboueit mporpaMMoin 1o
XUMHUHM i1 CpeqHero oomiero oOpa3oBaHHUs, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTeNbHON MporpaMmbl cpeaHero odmero obpazoBanus (POII
COQO), mnpencraBieHHbIX B DeaepallbHOM TOCYJIapCTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c¢ yuérom KoHmennuu mnpenojaBaHuss y4eOHOTO IpeaMera
«Xumus»B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit denepaiuu, peanu3yromux
OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMBI, M OCHOBHBIX TOJIOXkeHUN «CTpaTteruu
pa3BuTua BocnuTanuss B Poccuiickoir Penepanmu Ha nepuoa jgo 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTpaMMBbl MO XUMHH, K ONpPEIEICHUI0 O0IIei
CTpaTteruu OOy4YEeHUs, BOCIIUTAHUS W Pa3BUTHUS OOYyYarOIIUXCsl CPEICTBAMH Y4eOHOTO
npeamera «Xumus» ana 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJlepKaHMs, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBITTYCKHUKOB.

B coOTBeTCTBUMM C JaHHBIMH IOJOKCHHUSIMH TporpaMMa 1o XUMUHU (0a30BBIN
YPOBEHB) Ha YPOBHE CPEIHETO 0011Iero oOpa3oBaHus:

yCTaHABIMBAET o00s3aTeNibHOE (MHBAPUAHTHOE) TIPEIMETHOE COJIepKaHHeE,
OTIpEeJIEIISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKJIOM dTare
U3YYCHUS MpeaMeTa, MPeayCMaTpUBaeT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKaHUS U
pacmnpeneneHus ero mo KjiaccaMm, OCHOBHBIM pasjiesiaM U TeMaM Kypca;

naéT MPUMEpPHOE pacrpejiesieHne y4eOHBIX YacoB IO TEeMaTHYECKUM pas3fesam,
PEKOMEHyeT MPUMEPHYIO TMOCJIEI0BATEILHOCTh M3YyUYCHUSI OTACIBHBIX TEM Kypcac
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK Y4eOHOTO Tpoliecca,
BO3pacTHbIX ocoOeHHocTel oOyuatomuxcs 10-11 knaccos;

na€T METOAMYECKYI0 HHTEPIPETAINIoO IIeJIed HW3ydYeHHs] TMpeaMeTa Ha YpPOBHE
COBPEMCHHBIX  INPHOPUTETOB B  CHCTEME CpeaHero oOmero  o0pa3oBaHHS,
COJIePKATEIIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM
o0Opa3oBaTeNbHON MpOTpaMMbI  CpeAHEro o0mero ooOpa3oBaHUs  (JTUYHOCTHBIX,
METaNpeMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIHHOU
JeATETLHOCTH O00ydYaromierocss 1O OCBOCHHIO cojepkanus mpeamera. [lo Bcem
HA3BaHHBIM TIO3UIUSIM B TIPOTpaMMe IO XUMHUHU COONIOZCHA MPEEMCTBEHHOCTHC
dbenepanbHON pabouell MporpaMMOi OCHOBHOTO OOIIET0 00pa3oBaHMs MO XUMHH (s
8-9 xaccoB 00pa3oBaTENBHBIX OpraHU3aIN, 0A30BBIN YPOBEHB).

Xumudeckoe 00pa3oBaHME, MOJYyYaeMO€ BBITYCKHUKAMHU 00IIe00pa3oBaTeIbHON
OpraHW3allud, SBISETCS HEOTHhEMJIEMOW YacThio MX oOpa3oBaHHOCTH. OHO CIYXHUT
3aBEpILIAIOIIAM dSTallOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE

KJTIOYEBBIX LICHHOCTEH, MPHUCYIIMX IIEIOCTHON CHCTEME XUMUYECKOTO 00pa3oBaHus. JTU
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IEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHMSI MHPOBO33PEHHS U
oO1Iel KyJIbTypbl YEJIOBEKa, a TaKKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSIK
CBOEMY 3JIOPOBBIO M TPUPOAHON cpene. Peanmsyercss xumuueckoe o00OpazoBaHUE
OoOydJarommxcss Ha YPOBHE CpEIHETro OOIIero 0o0pa3oBaHUS CPEICTBAMH y4eOHOTO
npeaMera « XUuMus», COJEPKaHNUE U IOCTPOEHUE KOTOPOTO ONPEIEIICHBI B IPOrpPaMME IO
XUMHH C YYETOM CHenu(PUKU HAyKH XUMHH, €€ 3HAUCHHUS B MO3HAHUHM MPHUPOJBI UB
MaTepUalbHOW >KM3HU OOIIECTBA, a TaKXkKe € YYETOM OOIIMX LeJed U MPUHIIUIOB,
XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEJIHEro 00111ero 00pa3oBaHus B
Poccuiickoii @eneparun. Tak, Hanpumep, npu GOPMUPOBAHUU COJIEPIKAHUS MIpEeIMETa
«XUMUS» YUTEHBI CIEAYIOIINE MOJ0KEHUS O crieu(UKe U3HAYCHUN HAYKU XUMUHU.

XUMHSI KaK 3JIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK MWIPaeT OcoOyl poJib
B COBPEMEHHON LIMBWJIN3ALIMHY, B CO3/IaHUU HOBOH 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCHT CBOM BKJIaJ B (pOpMHUpPOBAHUE PALIMOHAIBHOIO HAYYHOT'O MBILIUICHHUS, B CO3/JaHUE
LEJIOCTHOTO TMPEACTABICHHUS 00 OKPYXKAIIIEeM MHpPE Kak O €JIMHCTBE HNPHUpPOAbI U
4esoBeKa, KOTopoe (OpMHUPYETCs B XMMHM Ha OCHOBE IMOHMMAaHMs BEIIECTBEHHOTO
COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEXy CTPOCHUEM BEUIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMU 00JIACTAMU MPUMEHEHUS.

TecHO B3aMMOAEUCTBYS € JPYITMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO
Tpyda M OKM3HHM Kaxjaoro ujeHa oOumiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
co3uaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHMI HANpaBlieHA HA pEUIeHUE TTI00AIbHbBIX
po0JieM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIICBOMH,
HKOJIOTMYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cootBeTCcTBUY C 00IIMMHU TEISIMU U IPUHITUIIAME CPETHETO OOIIEro 00pa3oBaHus
cogepkanne mpeamera «Xumus» (10-11 xmaccel, 0a30BBI ypOBCHb H3y4YCHHS)
OpPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYYarOIIMXCH,
HEOOXOJUMYI0O UM JJii BbIpaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEUIHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMA, MPOJOHKEHHS 00pa30oBaHUs B Pa3IMUHBIX 00JIacTsIX, HE
CBS3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTaBsIOMUMHU MTpeAMeTa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannyeckast
xumus» 1 «O01Iast 1 HEOPraHUYEeCKasi XUMHUSD, OCHOBHBIM KOMITIOHEHTOM COZEpKaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOpraHU4eCKOM
XUMUU (C BKIIOYCHHEM 3HAHWUM H3 OOIIed XWUMHUH) W OPraHNYeCKOW XUMUHU.
dopMUpoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYEHUM MpeaMera obecreurBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB U TEOPUU XMMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuveckast XuMus»» cpopMupoBaHa B MporpaMMe Mo XMMHU Ha OCHOBE CHCTEMHOTO
HoJX0Ja K M3yYyeHUI0 Y4YeOHOro Marepuaja u  OO0YCJIOBJIE€HAa HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeAeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak,B
Kypc€ OpPraHMYECKOM XHMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUA OPIaHUYECKUX COCAUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX U
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AJIEKTPOHHBIX MPEJICTABICHUI O CTpOeHHH BelecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTUU — OT YTJIEBOAOPOJOB JIO CIIOKHBIX OHUOJOTHYECKU
AKTUBHBIX COCIMHEHMM. B Kypce OpraHM4ecKoM XHMHMH MOJIy4alOT pPa3BUTHE
copMUpOBaHHbIE HAa YPOBHE OCHOBHOTO 001ero oOpa3oBaHHUs IEpBOHAYAIBHBIC
NPEACTABICHUS] O XMMHYECKOW CBS3M, KIACCU(PHUKAIMOHHBIX MpPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XHMUYECKON pEaKIUU.

[loqx HOBBIM yIJIOM 3peHUs B MpeaMere «XuMmus» 0a30BOT0  ypOBHSA
paccMaTpuBaeTCs M3y4YEHHBIH Ha ypOBHE OCHOBHOIO 001mero oOpa3oBaHuUs
TEOPETUYECKHU MaTepuan U (PaKTOJOTUUECKUE CBEACHUS O BEIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011asi 1 HeopraHudeckast XuMus» 00y4aromumes
NPENOCTABISAECTCA  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE MEPHOJUYECKOTO 3aKOHa
C OOIIETEOPETUYECKUX U METOAOJIOTMUECKUX MO3UIHM, ITy0)Ke MOHATh UCTOPHUUECKOE
U3MeHeHue (QyHKUMH 3TOro 3akoHa — OT o0oOmamomed 10 OOBsICHAOUIEH U
MIPOTHO3UPYIOIEH.

Enunas cucremMa 3HaHMM O BaXKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUM,
CBOMCTBAaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKHUX pEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NpOTEKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamun
COJIEpP KaHMsl, UIMEIOUIUMU KYJIbTYPOJIOTHUECKUI M MPUKIIATHON XapakTep. OTH 3HAHUS
CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PACKPBIBAIOT €€
pOJb B IO3HABATEJIbHOM M MPAKTUUYECKOW MESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
NPWIOKEHUH XUMHUHM, MOMOTalOT BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOjieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATDH
MH(OPMAIUIO U MPUMEHATH €€ JIJISl MOMOJIHEHHS 3HAaHUH, PEIICHHS] NHTEJUIEKTYaIbHbBIX
U SKCIEpUMEHTAIbHBIX HCCIEAOBAaTEIbCKUX 3a1ad. B menom copepxaHue yd4eOHOTO
npeaMera « XuMus» JaHHOTO YPOBHS M3yU€HUs OPHUEHTUPOBAHO HAa (POPMUpPOBAHUEY
00y4Yaromuxcst MUPOBO33PEHYECKOM OCHOBBI JIsl MIOHUMaHUs (UI0COPCKUX UIEH, TAaKUX
KaK: MaTepUAIbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OpPraHM4YeCKOro  MHpa,
OOYCJIOBJIEGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, [O3HABAEMOCTh
NPUPOAHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PELICHUS IPOTUBOPEUYUI MEXKYy HOBBIMU
dakTaMu M TEOPETUUYECKUMH MPEANOChIIKAMU, OCO3HAHUE POJIM XHMHUHU B PEUICHUU
AKOJIOTUYECKUX TPoOJeM, a Takxke IpoljieM cOepexeHUsl YHEPreTUUeCKUuX PecypcoB,
CBIPbSI, CO3JJaHUSI HOBBIX TEXHOJOTUNA U MaT€pUaOB.

B nnane pemeHust 3aga4 BOCIUTAHUS, Pa3BUTHS U COLMATN3ALUU O0yYaIOIINXCS
IPUHATBIE IPOrPaMMOI IO XMMHH ITOAXO0/bI K ONPEAECIICHUIO COAEP/KaHNUS U IOCTPOCHUS
npeaMeTa NpeaycMaTpuBalOT (HOPMUPOBAHME YHUBEPCAIbHBIX YUEOHBIX JICHCTBUH,
UMEIOIINUX 0a30BO€ 3HAYEHUE JJI PA3JIMYHBIX BUJIOB JAESATEIBHOCTU: PEIICHUS TPOOIeM,
MOKCKa, aHaJn3a U 00paboTKN MH(POpPMAIUK, HEOOXOTUMBIX IJII TPUOOPETEHUS OIbITa
MPAKTUYECKOM M HMCCIEAOBATEIbCKON AEATEIbHOCTH, 3aHMMAIOUIEH Ba)XHOE MECTOB
NO3HAHUU XUMUHU.

B npaxTuke npenosaBaHusi XMMUAK Kak Ha YPOBHE OCHOBHOTO 00I1IIEro 0Opa3oBaHus
TaK ¥ Ha YPOBHE CpEJIHEro 00IIero oOpa3oBaHus, MPU OMPEIEICHUN COJIEPKATeIbHON
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XapaKTEPUCTHKU LeJIed M3y4eHHs [pPEeAMETa HAMpaBJICHUEM IMEPBOCTEICHHOM
3HaYMMOCTHU TPAJULMOHHO MPU3HAETCSA (POPMUPOBAHUE OCHOB XMMHYECKOM HayKH Kak
001acTi COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTHUECKON NEATEIIbHOCTH YEJIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C METOAMYECKON TOYKHM 3PEHHS TAKOU
IIOXOJI K OIIPEACIICHUIO LIeJIeH N3YUYEHUS IPEIMETA SBJIETCS BIIOJHE ONPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TVIABHBIMU LIEIISIMUA U3Y4YEHUS ITpeaMeTa « XUMHUSD
Ha 0a3oBoM ypoBHe (10-11 Ki1.) ABIIAIOTCS:

(opMupOBaHHE CHCTEMbl XMMHMUYECKHUX 3HAHMM KakK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUPa, B OCHOBE KOTOPOM JIEXKaT KIIFOUEBbIE MOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHBl U TEOPUM XUMHH, OCBOCHME $I3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C HCTOPUEIN UX PA3BUTHS U CTAHOBJIICHUS,

(opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMHUYECKHUX pEaKUuid, HEOOXOAMMBIX Mg TNPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUUYECKUX SABJICHUN, UMEIOLIUX MECTO B IIPUPO/IE,
B IIPAKTUYECKON U IOBCEAHEBHON KU3HU;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHMEM XHMHUYECKOIO DJKCIEPHMEHTa, COOJIIOJIEHUEM TMpaBuil 0€30IacHOro
oOpallieHusl ¢ BEIIECTBAMM.

Hapsiny ¢ »TuMm copaepskarenbHasi XapakKTEpUCTHKA IeJed W 3aJay H3y4yeHUus
IIpeIMETa B MPOrpaMMe 10 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C
HOBBIMH TPUOPUTETAMH B CUCTEME CpenHero oobmero oOpazoBanus. CeroaHs B
IPENnoAaBaHUM XUMHUHM B OOJIbIIEH CTENEeHU OTHAETCS MPEANOYTEHHE MPaKTHUYECKON
KOMITIOHEHTE cojiepKaHusi 0Oy4eHHs], OPUEHTUPOBAHHOW HA IMOJTOTOBKY BBITYCKHHKA
o01eo0pa3oBaTeIbHOM  OpraHM3alliy, BiaJCiolero He HabopoM 3HaHUH, a
(yHKUHMOHAJIBHOM TIpaMOTHOCTBIO, TO €CTh CHOCO0OAaMHM W YMEHHUSIMH aKTHBHOIO
NOJIYYEHUS] 3HAHUN W IPUMEHEHUS UX B PEAJIbHOM JKU3HU ISl PELICHUS MPAKTHYECKUX
3ajay.

B ostoi1 cBA3M npu HU3ydeHUM npeaMera «XUMHUs» JTOMUHHUPYIOLIEE 3HA4YCHUE
npUOOPETAIOT TaKue 1eNIM U 3a]auu, KakK:

ajanrtanus OOydYarolmMXCs K YCIOBUSIM JUHAMHYHO pPa3BUBAIOIIETOCS MHpa,
(dbopMUpOBaHNE WHTEIJIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEUIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEECTBAMH U UX IPUMEHEHHEM,;

(opMupoBaHre y 00y4arOIUXCsl KIIFOUEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHLUN),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE NJIs PAa3IMYHbIX BUIOB JEATEIBHOCTH: PEUICHUS
npobyieM, TOWCKa, aHaiuu3a u 0o0paboTku HHPOpMAIUH, HEOOXOAUMBIX IS
IpUOOpPETEHHs OMbITa AESITEIBbHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHUU
XUMHH, a TaKkXKe Al OIEHKH C TMO3ULIUKA SKOJIOTMYEcKON O€30MacHOCTH XapakTepa
BJIUSIHUSA BEILECTB M XUMHUYECKUX IPOLIECCOB HA OPraHM3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE IO3HABATEJbHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX
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CIIOCOOHOCTEM O00YyYarOIIUXCS: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOPETaTh HOBBIE
3HAHHUSA N0 XMMHUH B COOTBETCTBHH C J>KU3HCHHBIMU TOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH JJIs IIOMCKA U aHaJIH3a y4eOHOM U HaydHO-
HOITYJISIPHON HH(DOPMAITUH XUMHYECKOTO COJICPIKAHHUS,

(GopMupoBaHHE W pPa3BUTHE Yy OOYYAIOUIMXCS ACCOLUUATUBHOIO W JIOTUYECKOTO
MBIIIICHUS, HaOIOAATEIILHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOMUMBI, B YACTHOCTH, TPHU I[UIAHUPOBAHUU W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y 00yJaromuxcs yOekIEHHOCTH B TYMaHUCTHYECKON HAIIPABICHHOCTH
XAMUH, €€ BaXXHOH pOJIM B PEIICHHH TIOOANBHBIX Mpo0JIeM palMOHaIBHOTO
NPUPOIOIONB30BAHMS, TIOMONHEHUS DHEPTeTUYECKUX PECYpPCOB M COXPaHCHHS
NPUPOIHOTO PAaBHOBECHsS, OCO3HAHHS HEOOXOJAMMOCTH OEpEeKHOrO0 OTHOIICHHSIK
OpUpOAE€ W CBOEMY 3I0pPOBbIO, a TaKkKe NPUOOPETeHUs OmbITa HCIOJIH30BAHUS
NOJYYCHHBIX 3HAHUH ISl TPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYAIlHsIX, CBS3aHHBIX
C XUMHYECKUMH SIBJICHUSMHU.

B yueOGHOM TuTaHE cpemHero oOmiero oOpa3oBaHUs HpeaMeT «XHUMHES» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00s1acTh «ECTeCTBEHHO-HAYIHBIC TIPEIMETHD.

OOmee uncao0 9acoB aas u3ydeHuss xumun — 68 vacoB:B 10 kmacce — 34
vaca (1 gac B Henero), B 11 kiacce — 34 yvaca (1 yac B Hezelio).



COJEP)KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer oOpraHM4ecKOd XUMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYCHHUEB
MOJYYECHUH HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTPOEHHS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOkeHUsA. CTpYKTypHBbIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenne o KilaccuPUKalUM OpraHUYECKUX BemlecTB. HomeHknatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TPUBUAIbHBIC HA3BAHUS BAXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUYEeCKHUX BEIIIECTB U MaTepHaIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHUYEeCKUX BEIECTB, HAOMIOJIEHUE U OIHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTHYECKUM psif. MeTaH 1 3TaH — NpocTeuIne
MPEJCTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpPEHHs), HAaXOXKJIECHUE B PUPOJE, TOJIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUW psii. ODTUIEH U MPONUIIEH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wmetwnOyragueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUYECKUE CBOMCTBa (peakiusi mnoiauMmepusanuu). [lodydyeHne CUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJOTHYECKUN Psl. AUETUICH —
MPOCTEUIITUHN MPEJCTAaBUTEIh aJTKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (p€aklMU THUIPUPOBAHUSA, TaJOTCHUPOBAHUS, THUApPATAIIMU, TOPEHUSA),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3ot: coctaB, cTpoeHue, GU3NYeCKue U XUMUYECKHUE CBOMCTRA (PEeaKIuu
raJIoreHUPOBAaHUS W HUTPOBAHMS), TOJydeHUE W TpuMeHeHue. Toayon. cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Ce0Ucmea (peakyuu 2anoceHupoSanus u
HUMpOBanus), noiyyerue u npumernenue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBS3b
MEXK]y YIJI€BOAOPOAaMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccam.

! Kypcusom B TekcTe BBIIEIEHBI DIEMEHTHI COACPKAHUS Y4eOHOTO MaTepHana, KOTOphIE H3yYaloTCs
B 03HAKOMHTEIHLHOM IIJIaHE M HE BKJIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTratoB ocBoeHus DOIT COO na
0a30BOM ypOBHE.



[TpupoHbIle HCTOYHHUKH YIIeBOAOPOAOB. [IpupoaHslii ra3 u monyTHble He(TAHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKHHT
(TepMHYECKHUM, KaTaluTHueckuit), nuponu3. IIpoaykrel mnepepaboTku HedTH, HUX
NpUMEHEHHE B TMPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yroib M TPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Heptb»
U «YTolb», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOreHOMPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3agaun

Brrancnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckKue coeAuHeHUs!

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUUYECKUE CBOMCTBAa (peakiuuh C aKTUBHBIMU MeETaJUlaMH, TaJIOT€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIA ¥ ATaHOJIa HA OPTaHW3M YEIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUICHTJIMKOJIb U TJIUIEPUH: CTpOeHUE, (GU3NIYECKUe U
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IICJIOYHBIMH METaJUIAMH, KayeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerunbl u kemownsi. PopManbIeTu, alleTAIBAETUI: CTPOEHUE, (U3MUECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakIuun), MoJTy4YeHue U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xXumuieckKue ce0uUcCmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJIYYEHUE U NPUMEHEHUE.

OmHOOCHOBHBIE TpeJeIbHbIE KapOOHOBBIC KUCIOTH.. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, ((U3NIECKHE M XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca
KHCJIOT, peakuus dSTepudukaiuu), MojaydyeHue u mnpuMeHeHue. CreapuHOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [MIAPOIN3 CIOXKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckast posb s KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, JU- W TIOJUCAXAPHUIBI).
['mroko3a — mpocTelmnii MOHOCaXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIIbI, PU3NUECKUE
U XUMUYeCKue cBoMcTBa (B3amMmopeicTBue ¢ ruapokcuaoM wmeau(ll), oxucimenue
aMMHaudHbIM pacTBOpoM okcuaa cepebpa(l), BocctanoBneHue, OpoxKeHHE TIIOKO3bI),



HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCAXApUO08, 2UOPOIU3, HAXOHCOEHUE 8 Npupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB M UX NMpeBpalieHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OTHOATOMHBIX CITUPTOB (OKHUCICHUE 3TAaHOIa OKCUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C THAPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBMe Kpaxmana € HMOJIOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Brraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUIeCcTBa
HMCXOJHOTO BEIIECTBa MM IMPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcojepikalue oprannyeckne coeInHeHns

Amunwl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHMs. llepBudHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, KaYeCTBEHHBIC PEaKIIUK Ha OCIIKH.

JKCIEepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelIeCTB U UX MpeBpalleHui
HaOnronenue u onucanve AEMOHCTPAITMOHHBIX OIBITOB: JACHATYpalusi OCIKOB MpU
HarpeBaHMM, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XWMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BBHICOKOMOJIEKYJISIPHBIX COSAMHEHUN — TOJMMEpPHU3aNHs U
TTOJIMKOH ICHCAITHS.

IInacmmaccol  (nonusmusien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanonoiti u cunmemuyeckue xkayuyku (0ymaoueHosvili, XJ10pPONPeHOs8blll U
uzonpenosulil). Bonokna: namypanvhvle (X10nOK, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (Kanpor u iaécam).



JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmszanust MEXOpEeIMETHBIX CBS3€M IPU M3YYEHUH OPTaHUYECKOM XHMHHB
10 xnacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIIOIIUXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIIU3, CUHTE3, KIIAaCCU(PUKALUS, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE BEUIECTBA, (pU3MUYECKUe
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(oTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BENIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTBI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JIEKaPCTBEHHBIE U KOCMETHYECKUE MPEnapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- BJIEMEHTHI.
Oco0eHHOCTH pacnpeiesIeHus 3JIEKTPOHOB MO OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBbIX
YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(DUTYpAIUsi aTOMOB.

Ilepnoanueckuii 3akoH U [leproanyeckas cucremMa XUMHYECKUX 3yeMeHTOB JI.1.
MenneneeBa. CBsA3b neproInYecKoro 3akoHa u Ileproanyueckoil cucTeMbl XUMUYECKUX
anemeHToB .M. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BelecTBa. XUMUYECKas CBsI3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJISIpHAass M TMOJsipHasi, HWOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOM CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb okucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 TUCHEPCHBIX cUcTeMax. MICTUHHBIC U KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIeCTB. | 'eHeTHdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIIC)KAIINX
K Pa3JIMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHUYEeCKOM XUMHUHU. 3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

Onextponutuueckas auccouuanus. CunpHble W ciabble ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIIECTB: KUCIIAsl, HEUTpalibHas, e0uHas. [IoHamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuiuu uoHHOTO OOMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHU4ecKux geujecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  asnexmponuse
pacniaeos u pacmeopos coel. llpumenenue snekmponusa.

JKcNepUMEHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

Jemonctpanus tabmui «Ilepuoauyeckas cucrema XuMHYeckKux djaeMeHToB .M.
MeHnneneeBay, H3ydYeHHE MOJCICH KPUCTAUIMUYECKUX  PEHIETOK, HaOJII0JIeHHEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3lOKEHHUE MEePOKCHUIA
BOJIOpOJA B MPHUCYTCTBUM KATAIU3AaTOPA, OIPEIACIICHUE CPEAbl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MpPaKTUYECKON paboThl «BnusHue pa3iaudHbX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3aaun
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacU€ThI C UCIIOJIBL30BAHUEM MOHSITHS «MACcCOBast OISl BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxenue HemetaiioB B llepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpHUMEpPE KHUCIopoja, cephl, ¢Gocdopa u
yrieponaa).

XUMHUYECKHE CBOMCTBA BAXHEHUIIMX HEMETAJIOB (TajJoreHOB, Cephbl, a3oTa,
docdopa, yriaepona u KpeMHHs) U UX COSAUHEHUH (OKCHIIOB, KHUCIOPOICOAEPKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHU).

[IprmeHeHne BaXXKHENIIINX HEMETAIIIOB U UX COEUHECHUMU.

11



Meramnbl.  Ilomoxxenne wmerauioB B llepuoanueckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiictBa MeTawioB. CIlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKHUI PSiJT HAIPSKEHUN METAJIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumul om kopposuu. [IpuMeHeHre METaJIOB B OBITY M TEXHHUKE.

JKcNepUMEeHTALHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne koiutekiuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 33/1ad, HaOJMIOJCHUE U ONHCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBEHHBIC PEaKI[MK Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIMHU, €CJIU OJHO U3 BEIIECTB
MMEET MTPUMECH.

XuMuUS 4 )KH3Hb

Ponp xmmum B oOecrnieueHHUH 3KOJIOTHYECKOM, JHEPreTHUYSCKOW U IHUIIEBOM
0€301acHOCTH, pa3BUTHHM MeIUIIMHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[Ipencrapienuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOIYyYEeHUS
BAKHEHUIIINX BEILIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpacKuh, CTEKJIO, KEpamMuKa, MaTepUaJIbl JJIs
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKHUE U MUHEPAIIbHBIE yI0OpEHHUS.

XuMHUsT H  30POBbE YEJIOBEKA: TMPABWJIAa MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBwia O0€30MacCHOIO HMCIOJIB30BAHUS MpErapaToB OBITOBOW XUMHUH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMeTHbIX CBA3€H MpU U3YYeHUH OOIed W HEOpPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATHUW, TaK W IIOHATUH, SBIIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAyYHBIH (QakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJln3, CHUHTE3, KiIaccu(uKanus, MNEePUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

@du3nka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, YPHEPIrEeTUUECKUN YPOBEHb, BEILECTBO, TENIO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHlI.

TexHONmorusl: XWMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpUANIOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHUIIEBas
IIPOMBIIIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBamBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOITUMUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUsl (JUYHOCTHBIM, METANpPEAMETHBIM |
npeaMeTHbiM). HayuyHo-MeTonn4yeckol OCHOBOM Il  pa3palOOTKH  IUIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrpaMM CPEeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOJIXO/I.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOONPEIEICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHAIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOyYaromMXcCsi PYKOBOJCTBOBAaThCSA B  CBOEH
JEATEIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMHU LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U UJ€alaMu POCCUIICKOTO
Ipa)1aHCKOI0 00I1IeCTBa, MPUHATHIMU B O0IIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOLUIMMHU MPOIECCaM  CaMOMO3HAHUSl, CaMOPa3BUTHS U HPABCTBEHHOI'O
CTaHOBJICHUSI INYHOCTH 00YyYaIOLTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPaXKaroT
cOPMHPOBAHHOCTh ~ OMbITA [O3HABATEJIbBHOW W  MPAKTUYECKOW  JAESTENbHOCTU
oOyuJaromuxcs Mo peajn3aluy NPUHATHIX B OOLIECTBE LIGHHOCTEN, B TOM UKCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHHS O COIMAIbHBIX HOpMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUIH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEIBHOCTH MPH CO3JaHUH YIEOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIBHBIX 3a/a4, BBIMOJHCHHM XHUMHUYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIo
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
IPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpPECA U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH M IOCIEAYIOIIEM aHAaJIU3e
MH(pOpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMM, CBS3aHHbICE C XWMHUYECKHMHM SIBIICHUSIMU,U
MIPMHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMbIU
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOUX TOBAPHUIIEH C TTO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TOCIEICTBUNA 3TUX MOCTYNKOB,

4) popmMupoBaHuA KYJIbTYPHI 3/10POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwyl  0O€30MacCHOr0 OOpallleHus C BEUIeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HHU JIFOJICH;

OCO3HaHUSI TOCHEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JEATCILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYATBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymeld mpodeccuu W peanu3ariiil COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHUU, HMHTEPECOB U MNOTpeOHOCTEU
00111eCTBa;
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6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOJAE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00ATBHOIO XapakTepa OJKOJOTUYECKUX MpoOsieM, BIHSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUSA IEHUCTBUM, MPUHOCALIUX BpEl OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHUs IPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOTHYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3IKOJOTHYECKON KYJIbTYpHI,
OMbITA JAESTENBHOCTA SKOJOTMYECKOW HAIpPaBIECHHOCTH, YMEHHSI pPYKOBOACTBOBATHCS
UMU B N103HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON PAKTUKH;

MMOHUMAaHUs CreUM(PUKU XUMHUH KaK HAayKd, OCO3HaHMs €€ posid B (POPMUPOBAHUH
pPalOHAJIBHOIO HAy4YHOIO MBINUIEHUSA, CO3JAaHUUA LEJIOCTHOIO  IPEICTABICHUSA
00 OKpYXarolieM MUpe Kak O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHu Mpo0JIeM COXpPAHEHHs PUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepuaIbHOW KyJIbTYpbl, PEHICHHH TIJI00AJbHBIX MNPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTCTUYCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTHUM MEAMIIMHBI, 00ECHEUYEHUH YCJIOBHI YCHEIIHOTO TpyJa M 3IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKIOro YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: IOHMMAHUS CYIIHOCTH METOHOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble
3HAHMS JI aHAJIU3a U OOBSICHEHMS SBJICHUM OKPY>KAIOIIETO MUpPA U MPOUCXOSIINXB
HEM H3MEHEHUM, yMEHHUs JejaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIIMXCS JAHHBIX C IEJIbI0 TIOJYYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHUS
po0sIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpEeCa K IMO3HAHUIO U UCCIIEI0BATENBCKON AEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTMBHOMY ITOJIyYEHHMIO HOBBIX 3HAHUU IO XMMHH B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pasiuyHbIX cdepax mnpodeccuoHaIbHON
NEATEIBHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHS YUEOHOT 0 IIpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U CHIEUU(DHUKY METOA0B IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIECIOBAaHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble y4eOHblE JIeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Yy4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIIbHbBIE YUEOHbIEC IEHCTBUS B IO3HABATEIBHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI JICATEIBHOCTH C IMTOCTABJICHHBIMU LIEISIMU;

WCTI0JIB30BATh PU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACISATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HUX B3aMMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIIIHME MOHATHUS JJIs1 0OBSICHEHUS OT/ICTbHBIX (PaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKLuii;

yCTaHABJIMBATh MPUUYNHHO-CJIEACTBEHHBIEC CBSI3U MEXKIY HU3y4aCMbIMH SIBICHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXaeHus (MHIAYKTHUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SABJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK
(cuMBOIT) BreMeHTa, XUMHYecKas (Gopmysia, ypaBHEHUE XUMHUYECKON PEAKIUU — IPH
pelieHny y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XAPAKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUUECKUX
OKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HAOMIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIHpOBaTb OOOOUIEHMS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAHUSA, COCTABIATH
00OCHOBaHHBIN OTUET O MPOJEIAHHOM padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIEI0BATEIbCKOM U IPOEKTHON JIEATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOI0B II03HAHUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp)KaHUA, CHpaBOYHbIE mocolusi, pecypcel VHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3aNPOCHl U MPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOpMaIuu, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 33]1a4 ONPECIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMaIuet: TPUMEHTh MEXKITpeIMETHbIE ((hU3nUecKue U MaTeMaTH4YEeCKHUe) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M TPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE JAuajora u/uiu
JAUCKYCCHH, BBICKA3bIBATb HJICH, (1)OpMy.TII/IpOBaTB CBOM IIPCMIOKCHHA OTHOCHTCIBHO
BBIMIOJTHEHUS TIPEJIOKECHHON 3a/1a4U;

BBICTYIIATH C npe3eHTauHeﬁ PE3YyJIbTATOB IM03HaBaTCIbHOM ACATCIIBHOCTU,
MOJYUYCHHBIX CaMOCTOATCIBbHO WM COBMCCTHO CO CBCPCTHHUKAMH IIPHW BBIIIOJIHCHHU
XUMHUYCCKOIr0o OSKCIICPUMCHTA, HpaKTHqCCKOﬁ pa6OTI>I II0 HCCIICOOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peau3aliid y4eOHOro MpoeKTa U (HOpPMYIHPOBATH BBIBOJBI IO
pe3yiibTaTaM HpOBGI[éHHBIX I/ICCJIe,ZLOBaHI/Iﬁ HyTéM corjiaCoBaHusA HOSI/IHI/Iﬁ B XOI€
00CYXJIeHHsI 1 OOMEHA MHEHHUSMH.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NEeSATEIbHOCTh, omnpenensss e€ Uead W 3aJaud, KOHTPOJIMPOBATb U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOJTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a7a4, BEIOMpaTh Hanbosee 3h(PEKTUBHBIN CITOCOO UX
pelieHus ¢ y4ETOM MOJTydeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHble pe3yibTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMHsS» OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTAaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B ITIO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUS] MPAKTUYECKUX 3a7a4 M OKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUSIK
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEJE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAIOIIINE
MOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTPOHHas 000JO0YKa aroMa, MOJIEKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmynia
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJIIPHASI Macca, MOJISIPHBIM 00BEM, YTIepOIHBIN
CKeTeT, (PyHKITMOHANIbHAS TPYIITA, PaIUKall, U30MEPHSs, H30MEPbI, TOMOJIOTHYECKUH PSA/I,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ W a30TCOAEpX AIIHEe COEIUHEHUs, MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUSI,
Jiekalue B OCHOBE MOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHX SIBIICHH,
(baKToJOrMYeCKUe CBEJEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE TIOHSTHS MIPU
OMMCAHUU COCTaBa, CTPOCHUS U TIPEBpaICHUN OPTaHUYECKUX COCTMHEHUH;

c(hOPMHUPOBAHHOCTh YMEHHUM UCIIOJB30BaTh XHMHUUYECKYID  CHUMBOJHUKY JJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GopMy
OPTraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUNA, U3rOTaBIMBATH MOJAEIH
MOJIEKYJ OpPraHMYECKUX BEMIECTB Uil WLIIOCTPAMM MX XHMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh NPUHAMICKHOCTh HW3YUECHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNPeNeIEHHOMY Kilaccy/Tpymime
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COCIMHEHUN  (YTIeBOJOPOJAbI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCJMHEHHUSI), JlaBaTh UM Ha3BaHUS IO CUCTEMAaTHYECKON
nomenknarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, TPOIUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TIIULEPUH, (PeHOM,
dbopmanbierua, areTalibIeTH I, MypaBbiHAsI KUCJIOTA, YKCYCHAas KHCIIOTa, OJICMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIbI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COeIMHEHUAX (OIMHAPHBIC U KPaTHBIE);

cOPMUPOBAHHOCTh YMEHUSI TMPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A.M. bytinepoBa s OOBSICHEHUS 3aBHCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTpOeHUE, puznueckue u
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEACTABUTEIEH PA3IMUHBIX KIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KHCIOTBI, TJIIOKO3a, Kpaxmall, LEJUII003a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HWCTOYHHKHU YTJIEBOJIOPOHOTO
ChIpbs (HETh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX MEPEePadOTKH M MPAKTHUYECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHU MPOBOJIUTH BHIYUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU W3YUYECHUH BEIIECTB U XUMHUYECKHUX
sABJeHUN (HAOMIOJIEHWEe, W3MEpPEHHEe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIH30BaTh
CUCTEMHBIC XMMUYECKUE 3HAHUS JJISI PUHSITHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBujia IOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOR,;

chOPMHUPOBAHHOCTh YMEHUW  IUIAHUPOBATH W BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJIEHA M M3YyYCHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JeHaTypanus OEJIKOB TpHU HArpeBaHWM, IIBETHHIE PEAKIIMN OEIKOB) B COOTBETCTBUHUC
npaBujaMu TEXHUKU O€30MacHOCTU MpU OOpallleHUH C BEIIECTBAMHU U J1aOOPATOPHBIM
000pyZOBaHUEM, NPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUH COOTBETCTBYIOMIUX PEAKIUN M (POPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
MH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHET U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 11E1eCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTb BO3JCWUCTBUSA Ha JKUBBIE
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHocoObl YMEHBIIEHUS W MPEJOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

Uig  O0yYaromMXCsi C OrPaHMYEHHBIMH BO3MOKHOCTSMHU 3/10pPOBbS: YMEHHUE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, pOJM XHMUU B TIO3HAHUM SIBJICHUW TPUPOIBI, B
(GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOMMOW MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CPEIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKas CBs3b (KOBAJICHTHas,
HMOHHas, METANINYECKasi, BOAOPOJIHAS ), KPUCTALUIMYECKAs PEIIETKA, TUITBI XMMHYECKUX
peaKIuid, PacTBOP, BJIEKTPOIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHIECKAS TUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKONW JIUCCOILMAIIUH,
nepuoguueckui 3akoH JI.M. MenneneeBa, 3aKOH COXpPaHEHHS MACChl BEIIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] PHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUEe B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30TIaCHOM HUCTIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUIECKOMN JACATEIHPHOCTH YEIIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTepHbIC TPU3HAKU TTOHSATHH,
YCTAHABIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOUIWE IIOHSTHUA MPU
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHUM;
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c(OPMUPOBAHHOCTh YMEHUW  HCIMOJIB30BATh XUMHUYECKYIO  CHMBOJUKY JJIs
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XMMUYECKUX PEAKIIMMA, CUCTEMATUYECKYIO
nomenknarypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIbHBIX HEOPraHHMYECKUX
BEILECTB (yrapHbIil ra3, yriaeKUCIblil ra3, aMMHAK, Talll€Has U3BECTh, HETalIEHAsl U3BECTb,
MUTHhEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMNpENEATh BAJICHTHOCTh M CTENEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJieHTHasi, MOHHAsl, MeETaJUIMYeCcKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKas), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB IO HX COCTaBY K OMNPEACIEHHOMY KIACCY/TPYIIE COEAMHEHHH (IIpOCThie
BEIIECTBA — METAJIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBaTh CMBICI Meproaudeckoro 3akona J[.U.
MenpeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB
xuMuueckux dyieMeHToB 1-4 mnepuonoB Ilepuoguueckoil CHUCTEMBI XUMHYECKHUX
anemenToB JI.M. MeHeneeBa, UCTIONb3ys MOHITUS «S-, P-, O-3J€KTPOHHBIC OPOUTAITNY,
«QHEPreTHUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHUU MO Iepuoaam u rpynmnam llepmoamdeckon
cucTteMbl XuMudeckux saemeHToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  MOJATBEPKIATh
CYLLIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJYy HEOPraHMYECKMMU BELIECTBAMUC
MOMOIIILI0 YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

c(hOPMHUPOBAHHOCTh YMEHHS  KJIACCU(PHUIIUPOBATh XUMHYECKUE PEAKIIMH 110
pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY PEarupyronuX BEIIeCTB, TEMI0BOMY 3P HEKTy
peakly, H3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB, OOpaTUMOCTH pEaKIUH,
Y4aCTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHUS PEAKIIUN pa3IMYHBIX THUIIOB,
TIOJTHBIE U COKPAIIEHHbBIE YPABHEHUS PEAKITUi HOHHOTO OOMEHA, YIUTHIBAsI YCIIOBUS, TIPU
KOTOPBIX 3TH PEAKIIMHU UAYT JI0 KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUM  TPOBOJAUTH  PEAKIUH,  IOJATBEPKIAIOIIHE
KAUYEeCTBEHHBIN COCTaB PA3JIMUYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOILIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pAaCKpbIBaTh  CYHIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OallaHca 3THUX
peaKkuuu;
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c()OPMUPOBAHHOCTb YMEHUN OOBSACHATH 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOU
peakuuu OT pas3IMYHbIX (PAKTOPOB; XapaKTep CMELIECHUS XMMHUYECKOTO PaBHOBECHS
B 3aBHUCHMOCTH OT BHEIIHEro Bo3zeiicTBus (npuHiun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHUYECKUE IMPOLECCHI, JEKALIUE
B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHHUs] CEpPHOW KHCIOThl, aMMHaKa, a TaKxKe
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPHUHIIUIIAX U SKOJIOTHUYECKHUX
npobsieMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MTPOBOJAUTH BBIUMCIICHUS C UCIIOIB30BAHUEM ITOHATHUS
«MaccoBas 10151 BEIIECTBA B pACTBOPE», 0ObEMHBIX OTHOIICHUH ra30B MPU XUMUUYECKUX
peakuusax, Macchl BELIECTBA UM 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEMIOBOrO 3 dexra
peaKkIMK Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEILIECTB, IPEBPALICHUS U COXPAHEHUS
SHEPIUu;

c(OPMUPOBAHHOCTh YMEHMH COOJIIOJIaTh MpaBHJIa IOJIB30BAHUS XUMHUYECKON
1ocy10i 1 1a00paTOpHBIM 00OPYIOBAaHUEM, a TAKXKE ITPaBHIIa 0OpaIlleHus C BEIleCTBaMU
B COOTBETCTBUH C HHCTPYKILHUSIMU MO BBINOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIIBITOB;

C()OPMUPOBAHHOCTb ~ YMEHHMM IUIAHUPOBATb M  BBINOJHATH  XUMHUYECKUHN
AKCIIEPUMEHT (pa3joKEHUE IMEpPOKCUAa BOJOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OINpEJENICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA,
BJIMSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKLMH, PEaKIU HOHHOTO
oOMEeHa, KaueCTBEHHbIE PEAKIMK Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHMUS, pELIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «MeTtamis» 1 «HemeTtamibn)
B COOTBETCTBUU C NMPABUIIAMU TEXHUKH O€30MACHOCTHU MPHU OOpallleHUH C BEUIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATH  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (GopMe 3aluCHd YPaBHEHUM COOTBETCTBYIOIIMX pEaKIMi U
(GbOopMyIMpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTHUECKHM  AHAJIM3UPOBATh  XUMHUYECKYIO
uHbOpMaIlMIOo, TOJy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpelCcTBa  MacCOBOM
KOMMYHUKaIK, THTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTH YMEHHI COOJII0/1aTh MpaBUiia SKOJOTHYECKH 11€IeCO00Pa3HOTrO
NOBE/ICHUS B OBITY U TPYJOBOMN JIEATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXarolleld MPUPOTHON Cpe/bl, OCO3HABATh OINACHOCTh BO3JCHCTBUS Ha >KHUBBIC
OpraHu3MBbl OIPEAEIIEHHBIX BEIIECTB, MOHMMAas cMbIca nokazarens I1/IK, moscHATh Ha
npuMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAIICHHUS UX BPEIHOTO BO3JIECUCTBHS Ha
OpraHu3M YeJIOBEKa;

g O0yYarolmMXCs C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pPOBbS: YMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOAAaX I[IO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIALIMX OOY4YarOIMXCs: YMEHHE HCIOJB30BaTh PEbe(HO
TOUEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nmns 3anucu XuMudeckux (GopMyiL.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padodas nmporpamma | Xumus. 10—-11 kmaccer (6a30BbIH YPOBEHB)

10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJarommxcs

y4eOHOT0 MpeMeTa

Pa3nen 1. TeopeTruueckue oc

HOBbI OpPranu

YecKOU XUMHUH

1.1 | Ilpeamer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COEIMHECHUH

A.M. bytneposa

3

[IpeaMeT opraHnyecKor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MIOJIYYCHUU HOBBIX BEIIECTB
¥ MarepuanoB. Teopus CTpOeHUs
OPraHUYECKUX COCIMHEHUHN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omMoorus,
n3oMepusi. XMMHYECKasi CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpeacraBnenue o KIaccupUKaLMU
OpraHn4eckux BeniectBs. HoMenkiarypa
OPTaHUYECKUX COCIMHEHUN
(cucteMarnueckas) U TPUBUAJIbHbBIC
HA3BaHUS BAXXHEHUIINX MPEACTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCNEPUMEHTAIbHbIE METOAbI
U3yYeHHS BelleCTB U UX MpeBpPaLlleHH:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[TpuMeHsTh OJI0XKEHUS TEOPUU
CTPOEHHUS OPraHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIS COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyI1 OpraHUYECKUX
BEILECTB.

OnpenensaTs BUJIbI XUMAYECKON CBA3U
(onuHapHbBIE, KPATHBIC) B OPTaHUUECKUX
COEIMHEHHUSIX.

PackpbIBaTh poJib OpraHU4EeCKON XUMUU
B IPUPOJE, XapaKTEPU30BATh €€

24



denepanbHas padodas nmporpamma | Xumus. 10—-11 kmaccer (6a30BbIH YPOBEHB)

e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIECTB MTPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEIIECTB

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

HabmroaTe 1 onuceiBaTh
JE€MOHCTPALOHHBIE OMBITHI; IPOBOJANTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HaXOXKJEHUE B PUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJIKACHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyecKkrue 1 XuMUYEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOT€HUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHATHS

IIpU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIliN)
Hax0XJICHUE B IPUPOJIE, TOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI PS/I.
ALIETUIIEH — NPOCTEUIINIMA
MPEJCTABUTEINh AJIKHHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, PU3nuecKue u
XUMHYECKUE CBOMCTBA (pEeaKIUU
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

Apenbl: O€H30JT ¥ TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEC U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOJTYyYEHUE

U IpuMeHeHue. BiausHue 6eH3oia

Ha OpraHu3M 4YesoBeka. ['eHeTuyeckas
CBSI3b YIJIEBOJOPOIOB

YTJIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

0 CUCTEMaTUYECKOM HOMEHKJIATYpE;
MIPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH
YTIIEBOJOPOIOB.

OnpenensiTe BUIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJ0POJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJIEHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJITyoIa).

BBISIBISTE FeHETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIAMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKLHM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxienue.
Crnioco0bl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu HeTU, UX IPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yTroiap U IPOTYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlieHHit:

e JleMOHCTpanuu:

— komutekuuu «HepTe» u «Yronby;

— BuaeodparmenT «Bynkanuzamus
PE3HUHBD».

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPENICIICHNUE YIIIEpoaa
Y BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIACTMACC, KAyYYKOB U PE3UHBIL;

— MOJIEJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonyuenue 3TuneHa U U3y4yeHue
€ro CBOWCTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPhsI (HED T,
MIPUPOJIHBIN ra3, Yrojib), CIOCOOBI UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHHUE TTOJIy4aeMbIX POYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNE,
HaOJIIOICHUE U OMTUCAHNE XUMHUYECKOTO
AKCIIEpUMEHTA (J1aDOpaTOPHBIE OIBITHI U
MpaKTUYECKUE PabOThI).

CnenoBathb npaBuiiaM 0e30MacHON
paboThI B 1aDOpaTOpHUH

MIPHU UCTIOIB30BAHUHN XUMHUYECKON
MOCY/JIbl U 000PYIOBAHHUS, & TAKIKE
npaBujIaM OOpallieHus ¢ BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKIUSIMU
BBITIOJTHCHHS JTa0OPATOPHBIX OMBITOB H
MPAKTUYECKUX pa0OT MO MOTYUYCHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
dKCIIEpUMEHTa B (popme 3amucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOIUTH BEIYHMCIICHHUSI

TUTSI OTIPEICTICHUS MOJICKYJIIPHOM
(bopMyIIbI OPraHUYECKOTO BEIIECTBA,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3a1aUn;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€ThI 0 YPAaBHEHUIO XUMHUYECKON
peaKunu

CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIHHYIO
HeSITeIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPyIIOBOM y4eOHOi
AESITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniye opraHnyeckue coenHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHUE U XUMUYECKUE
CBOMCTBA (peaKUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3HOJIOTHYECKOE JECHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKaA.

MHOroaTOMHbBIE CITUPTHI: STUJICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOJI€MCTBHE CO IIECTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noI0OrnYecKoe AeHCTBHUE

Ha opraHu3M 4esioBeka. [Ipumenenue
[JIMIIEPUHA U ATUIICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPALIEHAN OPraHUYECKUX
COCIUHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuMBaTh NPUHAIEKHOCTh
BEILECTB K OINPENEIIEHHOMY KJaccy
10 COCTABY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upbl

Anpaeruapl: GopMaibaeTua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TOTyUYCHUE U
IPUMEHEHUE.

OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
buznyeckrue 1 XuMU4YEeCKIe CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTTYUCHHUE U
npuMmeHenre. CTeapuHOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENIN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['niponu3
CJI0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX PEACTABUTEIICH
KUCJIOPOJICOICPKAIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXKJly HUMU U IOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIuii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

TUTSL KU3HEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KUBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MOSCHSITh

Ha MpUMepax CrocoObl yMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). [roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BocctanoBieHue, OpoxKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ IPUMEHEHUE.
Kpaxwman u nemirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b], PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs pEaKIIUs C HOA0M).
DKCnepruMeHTATbHbIE METObI
U3y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEIOTBPAIICHUS UX BPETHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — MPOBEICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBathb npaBuiiaM O€30MMacHOM
paboThI B 1aDOpaTOpHUH

[IPH UCTIOJIb30BAHNN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAKKE
npaBuiiaM oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PabOT MO MOIYICHHIO
Y U3yYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBasTh pe3ysbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLINX PEAKLIAN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

VTSI OTIpe/IeNIEHUS MOJIEKYJIIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIEeCTBa,
M0 YPaBHEHHUIO XUMUIECKOU PEaKITIH.
CaMOCTOATENBHO TIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE IVIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meu(1l));

— B3aUMOJECHUCTBUE KpaxMalia ¢ HOJI0M.
[Ipaktruueckue padboTsr Ne 2.
CBoiicTBa pacTBOpa YKCyCHOMI
KHUCJIOTHI.

e PacuérHbie 3a/1aun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(bopMyIIBI OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB U IO Macce
(00OBeMy) POIYKTOB CTOpaHUS;

— Pacy€ThI 10 YPABHEHUIO XUMUYECKON

peaKIuu

y4acTue B IpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kaiiye OpraHndecKue coeMHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benku

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XMMHUYECKOE CTPOEHUE, (pusndeckue u
XMMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3Yy4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIE
MIPU3HAKH), YCTAaHABIUBATb UX
B3aUMOCBSI3b, UCIIOJIb30BaTh
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C KMCJIOTAMH U TOPEHUS ), HAXOKICHHE

B IIpupojie. AMUHOKHCIIOTHI KaK
am(pOTepHbIE OPIrAHUYECKUE COEAUHEHNUS.
dusnueckre U XMMUUYECKHUE CBOICTBA
aAMUHOKHCIIOT (Ha MpUMEPE TIINLUHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NenTHI0B.

benku kak npupoHbIe TOJUMEPSI.
[lepBuuHas, BTOpUYHASI U TPETUYHAS
CTPYKTypa O€IKOB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JIeHaTypalns, Ka4eCTBEHHBIE PEaKIIUU
Ha OEJKH.

JKCNepUMEHTAIbHbIE METOAbI
M3yYeHUs BelleCTB U UX NPeBPallleH U
e /lemoHCTpanuu:

— JieHaTypauus OeJIKOB IPU HarpEeBaHUU;
— IIBETHBIC PEaKIIUK OCITKOB

COOTBETCTBYIOIIHNE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) POpMYII OpraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAIECHKHOCTD BEIIECTB
K ONPENIEIIEHHOMY KJIACCY IO COCTABY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaAHUS
OT/EJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI TMOTYYEHUST TUTTAYHBIX
MPEJICTABUTENIEN a30TCOACPKAIIUX
coeIMHEHU (MEeTHIIaMUHA, TJIMIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHAITH
Ha IpUMepax 3HayeHue OeJIKOB

IUIs1 OpraHM3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI O3HAHUS — HAOJIIOAATh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
NEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
NEATEIBHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE NTOHATHSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEAHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJUIPOIHIIEH, TOJTUBUHUIXJIOPU,
nonuctupoit). HatypanbHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

BiageTs nzy4aeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICII
M3Yy4aeMbIX OHATUI U NPUMEHSTh 3TU
MOHATUS IIPU OIMCAHUH COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

U1l OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHH.

Hcrnonb30BaTh XUMUYECKYHO CHMBOJIUKY
IS COCTABIICHUS CTPYKTYPHBIX (OpMYIT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3ALIMH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKUE (KarpoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U UX MpeBpPaALleHH:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosaunue
No KomnnuecTtBo OCHOBHBIE BUBI IEATEILHOCTH
pa3liesioB U TeEM IIporpaMmHoOE coziepkaHue
1\t YacoB 00yJaroImmxcs

y4ueOHOTO MnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHWH

1.1

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

JI.1. MennaeneeBa

3

Xummnyecknii anement. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAs
0001109Ka. DHEPreTHUYEeCKUEe YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

o0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHToB 1. . MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIIaM U
nepuojaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMBbIX
MOHATUM (BBISIBISAT UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTENLHYIO M IPOTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepuoaoB, UCTIOIb3YS
MOHSATHSA S-, P-, d-371€KTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
[Teprnoanyeckou CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB .. MenpaeneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BEECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpanuu:

Bunbl Tabnun «Ilepuoanueckas cucrema
XUMHUYECKHUX IJIEMEHTOB

.. MennaeneeBa

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajieHTHasi HEMOJSIpHAs U
NOJIsIpHAs, MOHHAsS, METAJTINYECKas) U
MEXaHHU3Mbl 00pPa30BaHUs XUMUYECKOU
cBs13U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIIEHB
okuciienusi. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTEPUCTUKHU PACTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHH.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOI)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XHMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
J10JIs1 BEILIECTBA B PACTBOPEN.

Biagets n3y4aeMbIMM XUMUYECKUMU
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Krnaccudukarms HeopraHu4ecKkux
coenuHenuid. Homenknarypa
HEOPraHMYECKHUX BEIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— pacyeThl C UCIOJIb30BAHUEM TOHSTHUS
«MaccoBast J10J1s1 PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLIUI B HEOPTaHUUYECKOU
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuy. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DNEKTPOIUTUYECKAS] TUCCOLIUALIMS.
CunbHble U cnadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWUTpalibHAasl, eao4Has. Bogopoansii

MOHSATUSIMU.
OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYIECKON pEaKIiK OT Pa3InIHBIX
(haxkTopoB.

Onpenensarb XxapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunuun Jle [latense).
CocTaBsATh ypaBHEHUS peakui
PA3TUYHBIX TUIOB; TIOJHBIC U
COKpaIlI€HHbIC YPABHEHUS PEeaKIUit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHSI,
TIPH KOTOPBIX ITH PEAKITUH HIYT

70 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIO/ICHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEpPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHMUS
XUMHUYECKOH MOCY101 U 1a00PaTOPHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— PAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINN NOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
UHJMKaTOpA.

e [IpakTrueckue pabOThI:

Ne 1. Bousitnue pa3nuuHbix (hakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 10 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMKiCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBEIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHM,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazuneny

13
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Pasznea 2. Heopranmyeckasi Xumus

2.1

MeTaiiel

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTauioB. O0mme GU3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHneHne Metamios

B OBITY, pupojie U TexHuke. CriaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01Ire crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CrocoObl 3alIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX moarpymnm (IA-rpymma,
[TA-rpynna) Ileproanueckoil CHCTEMBI
XUMHUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCHJIA ATTFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCUIBI, TUIPOKCHU/IBI, COJIN).
JKCNepUMeHTATbHbIE METOAbI
H3Yy4YeHMs BellleCTB U MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU TOHATHUS
IIPU OMKUCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, /7151 OOBSICHEHHUS OTIETbHBIX
(aKTOB U SIBICHHI.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMHYECKUX JIEMEHTOB

J[. 1. MeHnneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEpPUaAJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpeiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaLUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD».

e JlabopaTOpHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJ04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIOB.

o [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMEeHTAIIBHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUu, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OINPEJEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTaHOBUTEJIbHBIX PEaKIUn
MIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKII.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TTO3HAHUS — ITPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUIECKHE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHUYECKOTO KCTIEpUMEHTa B popme
3aMyCy YpaBHEHUHM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

CrnenoBaTh paBUIaM TMOJIB30BAHUS
XUMHUYECKOM MOCY10H 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHIYUCIICHHS

M0 YPABHEHUSM XUMUYECKHUX PEAKIUH.
CaMocCTOsTENBHO MJIAHUPOBATH U
OCYILIECTBISTH CBOIO MIO3HABATEIHHYIO
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NEeATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM yueOHOi
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertambl. [TonoxeHnne HeMeTallIoB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB.
®du3nvecKkre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponaconepxaiiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

IKCIEePUMEHTAIbHbIE METObI
HU3y4YeHHUS BellecTB

U MX NPeBPALLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBHUE MEJIA C A30THOM
KUCJIOTOM pa3JInyHON KOHUEHTPALUY.

e JJaGopaTopHBIE OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U IPUMEHATD 3TU TOHSITHUS
IIPY OIIMCAHHUH COCTaBA U CTPOCHUS
BEILIECTB, /111 O0BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHITH O0LIKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIIIOB U UX
COCAMHEHUN C YYETOM CTPOCHUSA UX
aTOMOB U TOJIOKEHHUS

B [leproanueckoii cucreme
XUMHYECKUX JIEMEHTOB

J1. 1. MeHnneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAIIOB, UX
BaXHEHUIIINX COCTMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NPUMEPAMU YPABHEHUH
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKInu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTAX MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa.
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e [IpakTrueckue paboThI:
Ne 3. Pemienue skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1aun:

— pacyeThbl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OJHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMU, ECIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHm4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyYecKue OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEeHMs. | eHeTnueckas CBs3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

IlonTBEepKaaTh CyIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMHU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUH
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOIO OalaHCa ATUX PEAKIUH.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aliCU YPaBHEHUI COOTBETCTBYIOLINX
peaxkiuii ¥ 1e1aTh BBIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCYI0M 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIHM.
CaMocCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIIOBON y4eOHOH
NEeSATENBHOCTH

Hroro no pazneny 17
Paznea 3. XumMus 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMHUU B pEIICHUN

AKOJIOTUYECKOM, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MMpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM UeTIOBEUYECTBA,
OTMCBHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUS XUMHUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IIETISAX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON Cpe/ibl; TOHUMATh BPEl
(omacHOCTh) BO3/ICHCTBUS HA )KUBbBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOrO
MCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KU3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha IpuUMepax crnocoObl YMEHBIIECHUS U
MPEJOTBPAICHUS UX BPETHOTO
BO3/ICUCTBUSI.

AHanu3upoBaTh U KPUTUUYECKU
OIICHWBATh WH(OpPMAITHIO, CBI3aHHYIO
C XUMHYECKUMU MPOIECCaAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaIOIIEH
Cpenbl.

Hcnonb30BaTh MOTyYEHHbBIC 3HAHUS U
npejcTaBieHus o chepax
NEATENIbHOCTU, CBSI3AHHBIX C HAYKON U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJIS OPUEHTAIIH B BEIOOPE
cBoel Oyayuiel npodecCHoOHATBHOM
NEATEIIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodIemMe U
npejyiarath BO3MOXKHBIE TTyTH €€
penieHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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