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MHNOACHUTEJIbHAS 3AIINCKA

[IporpammMa 1O XWMHUM Ha YPOBHE CpEIHETO O0OIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O6
oOpa3oBanuu B Poccuiickoii ®denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHONM MPOrpaMMbl CpPEAHEro o0IIero 00pa3oBaHUs
(®OIT  COQO), mnpencraBieHHbIX B  DenepadbHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctangapre COQO, c¢ yu€rom Konnenuu mnpenogaBaHus
yueOHOro mpeaMera «XuMHUs» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoi
Qenepanuny, peATU3YIOIIUX OCHOBHBIE O00pa3oBaTElbHBIE MNPOrpamMMbl, U
OCHOBHBIX TOJIOKeHUH «CTpaTeruu pa3BUTUA BocHUTaHUs B Poccuiickoil
®denepannu Ha niepuoxa a0 2025 roma» (Pacmopspkenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OINpPENeSICHUIO
oO1ielt crpareruy o0ydeHus, BOCIUTAHUS U Pa3BUTHUSL 00YyYaAIOIINXCA CPEACTBAMU
yuebHoro npeameta «Xumust» 1151 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHbie nonoxeHuss GI'OC COO o B3auM000YCIOBIEHHOCTH IIEJIEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4YeHUs W TpPeOOBAHMM K YPOBHIO MOJITOTOBKH
BBITTY CKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3alliM, SBJISIETCS HEOTHhEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpPIIAIOLIMM 3TalOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOTO O0pa3oBaHWsA. OTH LEHHOCTH KacaroTcs
MIO3HAHMSI 3aKOHOB MPUPOABI, POPMHUPOBAHUSI MUPOBO33PEHUS M OOIIEH KyIbTYphl
YeI0BEKa, a TaKXKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M TpHUpOAHOW cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
oOy4JaromuXxcs Ha YPOBHE CPETHETO 00mIero oOpa3oBaHMs CPEICTBAMHU YIEOHOTO
npeaMera «XuUMHUSA», COJAEpPKAHME M TMOCTPOCHHE KOTOPOro OIpPEAENIeHbl B
nporpaMMme MO XMMHUHU € Y4E€TOM ClneuuPUKA HayKu XUMUM, €€ 3HA4YCHHS B
NO3HAHUM TIPUPOABI U B MaTepUajIbHOW KHU3HM OOIIECTBA, a TaKke C Y4ETOM
o0MX 1ened W NPUHILMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odero oopasosanus B Poccuiickoit denepanum.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAeT OCOOYIO POib B
COBPEMEHHOW IMBWIM3AINK, B CO3/JaHUM HOBOWM 0a3bl MaTEpUabHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALMOHAIBHOIO HAYYHOT'O MBIIIIEHUS,
B CO3/IaHME€ LEIOCTHOTO MPEJCTaBICHUSI 00 OKpYy)KarolleM MHUpE Kak O €JUHCTBE
OpUPOJIbI U YeNloBeKa, KOoTopoe (OpMUPYETCS B XMMHUU Ha OCHOBE NOHHMMAaHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIErO0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, MX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSI.



TecHo B3aUMOJICUCTBYS ¢ APYTUMHU €CTECTBEHHBIMU HAyKaMH, XMUMHS CTajia
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYphl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa W KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XWUMHUS KaK Hayka
co3ujareNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMH HampaBjieHa Ha pELIEHUe
MI00adbHBIX MTPOOJEM YCTOWYMBOIO PAa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOMN, MUIIEBOM, SKOJIOTUIECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B cooTrBercTBHM ¢ 0O0mMMMH TENSIMH W TPUHIUIAMH CPEIHEr0 OOIIero
obpazoBanus coaepskanue npeamera «Xumusa» (10-11 kmaccel, 0a30BbI YPOBEHb
U3yUYCHHUsS) OPUCHTHPOBAHO MPEUMYIISCTBEHHO HA OOLICKYJIBTYPHYIO IMOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM Ui BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJIOJKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsiomiuMHu  nipeaMeTa  «XUMUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xuMua» u «OOIIass M HeopraHudeckass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEPaHUSI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHWUU 10 HEOPraHWYECKOW XMMHH (C BKIIOYCHHEM 3HAHWH M3 OOIICH XUMHH) U
opraHnyeckoi xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHUN NPU U3YYEHUU
npeaMeTra 00ecredrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOTI000pas3us
BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XHUMUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHuyeckas xumus» u «OOmas u
HEOopraHuveckass Xumus» copMupoBaHa B MporpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO/Ja K U3Y4YeHHI0 y4eOHOro wMarepuaia U OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKONW XHUMHUHU BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMUYECKHMX U  AJIEKTPOHHBIX
npeACTaBICHU O cTpoeHuHu BemecTB. CBefeHus 00 H3ydYaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKH
AKTUBHBIX COEAMHEHUI. B Kypce OpraHnyeckol XUMHUH MOJY4YarOT pPa3BUTHE
chopMupOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEpBOHAYAIBHBIC
NpEeACTaBICHUS] O XUMUUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOMN PEAKIINH.

[long HOBBIM yrjaom 3peHuss B mnpeameTe «XuMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsd W3YYEHHbI HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpPETUYECKU MaTepuanl U (AKTOJOTMYECKUE CBEICHHS O BEIIECTBaX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiass U HeopraHU4eckas
XUMUSI» OOyYaronuMcsl TMPEJOCTaBISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETCOPETUYCCKUX U METOJIO0JOTHYECKUX TMO3UIUH,



rIy0Xe TIOHSATh MCTOPUYECKOE W3MEHEHHuEe (QYHKIMHA JTOro 3akoHa — OT
obo0maromiei 10 0ObSICHSIONIIEH U TPOTrHOZUPYIOIIICH.

Envnas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi npomnonHsercs B Kypcax 10 m 11 kmaccos
3JIEMEHTAaMM COJIEp)KaHHUs, HMEIOIIUMHU KYJbTYPOJOrHYECKUA M MNPHUKIAJTHON
XapakTep. OTH 3HaHHS CIHOCOOCTBYIOT ITOHHMAHHUIO B3aMMOCBS3U XUMHU C
JPYTMMHM HayKaMH, PacKpblBalOT €€ poJib B MO3HABATEIbHOM U TMPAKTUYECKOU
JESATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUS K IIPOIIECCY
TBOpYECTBAa B 00JACTH TCOPUHM U MPAKTUYECKUX MPHUIOKCHUH XUMHH, ITOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B  OOIISCTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0jeMax, CBSI3aHHBIX C XHMMHEH, KPUTHUYECKH OCMBICIMBAaTh HMHGOpPMALUIO U
NPUMEHATh €€ [ TOMOJHEHUS 3HAHWUM, PEIICHUS HWHTEIUICKTYaJlbHBIX H
AKCTIIEPUMEHTAIBLHBIX MCCIIEA0BATEILCKUX 3a7a4. B 11e710M copepkaHue yueOHOro
npeamera «XHUMHS»  JAaHHOTO  YPOBHS  H3YyYEHUS] OPUEHTUPOBAHO  Ha
dbopMupoBaHUEe y 00YyYalOIIUXCSI MHUPOBO33PEHUYECKOW OCHOBBI JIJIsi MMOHUMAaHUS
dbunocopckux uaeH, TakMx Kak: MaTepuagbHOE €IMHCTBO HEOPTaHWYECKOrOo U
OpraHUYecKOoro MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOAHBIX SBICHUM MNYTEM OJKCIEpUMEHTA U
pelieHrss TPOTHUBOPEYM MEXAy HOBbIMH (dakTaMd UM TEOPETUYECKUMHU
PEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHYECKUX MPpodIIeM, a
TaKke MpodseM cCOEpeKeHUST IHEPTECTHUYSCKUX PECYPCOB, CBHIPhS, CO3/IaHMS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3amad  BOCMUTAHMS, Pa3BUTUA M COLMAIM3AIUMHN
o0yyJarommuxcss MPUHATBIE TPOTPaMMOM IO XUMHUHM TOAXOJbI K OIpPEACIICHUIO
COJCp)KaHMsI M TIOCTPOSHHS TpeaMeTa IpeaycMaTpuBaioT (OPMHPOBAHUC
YHUBEPCAILHBIX  y4EOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAYCHUE IS
pa3IMUHBIX BHUJAOB JIEATCIIBHOCTH. pelIeHUus MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHMOpPMAIIUK, HEOOXOUMBIX ISl PUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIICIOBATEIILCKOM NEATSIBHOCTH, 3aHMMAIOIIEell Ba)KHOE MECTO B ITO3HAHUH
XUMHH.

B mnpakTtuke mnpenomaBaHMs XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPHU OIPEIeICHUN
COJIEpKATENIbHOM XapaKTepUCTUKU MeJIed H3yYeHHUs IpeAMETa HaIlpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTHU TPAJIUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
JEATEILHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KylbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUS TAKOW NOAXOJ K OIPEACICHHUIO LEJIEH H3y4YEeHUs
peaMeTa SBJISIETCS BIIOJIHE OMPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHUsI TJIABHBIMU IEJISIMH HM3YyYCHHS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 Ki1.) sSBISFOTCS:

e (QopMHpOBaHME CHCTEMBl XHMHYECKMX 3HAHUHW KaK  BaKHEHIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOH
JIeKaT KITIOUEBBIC MOHATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHHUE WM MOHUMAaHUE CYIIHOCTH JOCTYIIHBIX
00001IeHN MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaAKIHi, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUI,
MMEIOIINX MECTO B MIPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM TMpPaBUII
0e30ImacHOro oOpallleHus ¢ BEIECTBAMH.

Hapsny ¢ atuMm, conepkaTenbHasi XapaKTepUCTHKA 1I€JIed U 3a/lady U3y4eHHUsI
npeaMeTa B MporpaMMe 1Mo XUMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHUCTEME CpellHero olmiero oopasoBanus. CerogHs B
NpenoJaBaHud XUMUM B OOJblIeld  CTeneHW OTAAETCS  MPENNOYTEHUE
MPaKTUUYECKOM KOMIIOHEHTE COJIepKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTEIbHOM OpraHU3alli, BIAJCIONIETO HE
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIocoOaMu U
YMEHUSMU aKTUBHOTO MOJIYYEHUs 3HAHUW M MPUMEHEHHUS UX B PEaJbHOM >KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBa3u ¢ 3TUM npu M3ydyeHHMHM MpeAaMera «XHUMUS» JIOMUHHUPYIOIIEE
3HaUYCHUE MPUOOPETAIOT TAKKE IIETU U 3a]1a4H, KaK:

afganTamys 0O0yJaromuXCcsl K YCIOBHSIM ITWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHWE  WHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATUIO TPaMOTHBIX
pENICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHECHUEM;

GopmMupoBaHue y OOy4YarOIIMXCsS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMITCTCHIIMI), MMEIONIMX YHHUBEPCAIbHOE 3HAYCHHUE I PA3JIMYHBIX BHUJIOB
NESTENHPHOCTH: PEIIeHUs MpoOJeM, MOMCKa, aHAIM3a U 00pabOTKU WH(OPMAIINH,
HEOOXOAUMBIX [IJI1 TPUOOPETEHUs] OMNbITa JESITEIHHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHWM XHUMHUM, a TaKXKe i1 OUEHKH C TO3ULUi
AKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIIUSHUS BEHIECTB W XHUMHYECKHUX
MPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEHN 00YYarOIIMXCA: CIOCOOHOCTH CaMOCTOSATEILHO MPUOOPETATH HOBBIE
3HAHMSI TI0 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JIJIsS TIONCKA W aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OPMAITUH XMMHUYECKOTO COJICPKAHMS,

dbopMUpOBaHUE U pa3BUTHE Y 00YYAIOUTUXCSI ACCOIUMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPU IUTAHUPOBAHWHW W TPOBEICHUH XHUMHUYECKOTO
AKCIIEPUMCHTA,;

BOCIIUTaHUE Yy OOydYaromMXCs YOSXKIEHHOCTH B T'yYMaHUCTUYECKON
HANPABJICHHOCTH XHUMHH, €€ BaKHOM POJM B PEHICHUH TJIOOATBHBIX MPOOIeM
PaIMOHAIEHOTO TPUPOIOIOIB30BAHUS, TTOTIONHEHNS SHEPTETHUSCKIX PECypCOB H
COXpaHEHHUs MPUPOJAHOrO0 PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJE U CBOEMY 3JI0POBbIO, a TaKKe MPUOOpPETEHUs OIbITa
WCIIOJIb30BAHMS TOJYYEHHBIX 3HAHUW IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B ydeObHOM mmaHe cpemHero oOmiero oOpa3oBaHus Y4YE€OHBIH TpEeaAMET
«XHUMHS», H3y4aeMblii Ha 0a30BOM YpPOBHE, SBJIICTCS 00s3aTEIbHBIM yUCOHBIM
MPEAMETOM.

OO61iee yncao 4acoB, OTBEAEHHBIX JIsl U3YyYEHUsI XMMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero obpasoBanus, coctaBisger 68 vacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kitacce — 34 yaca (1 vac B Hemeno).



COILEPKAHUE OBbYUEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOH XMMUU

[IpenMer opraHMuecKOl XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPUANIOB. Te€Opusi CTPOEHUST OPraHUYECKHUX
coenquHeHuid A. M. BytnepoBa, €€ ocHOBHbIE N0OJ0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHu4yeckux BemecTB. ['omonorus, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHWYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccUpUKAIMK OPraHUYECKUX BerecTB. HoMmeHkmaTypa
OpPraHMYECKUX COCAMHCHHMH (CHUCTeMaTWdecKas) ¥ TPUBUAIbHBIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEH KIACCOB OPraHMYE€CKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M MX IPEBPALLCHUN:
O3HAaKOMJICHHE C OO0pa3llaMd OpPraHMYeCKMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJCHHE U
ONMCAHUE JIEMOHCTPAILMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
npy HarpeBaHuu (IU1aBieHHe, OOyIIMBaHUE U TOPECHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psAa. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTEIN aJIKaHOB. (U3MYECKHE U XHUMHUYECKHE CBOMCTBA
(peakumu 3aMelleHHs M TOPEHHs), HAXOXKICHHE B MPUPOJE, IOJYYCHUE U
PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUMN PAMl. DTUIEH U MPOIMUICH —
MPOCTEHIINE MPEACTABUTEIN aAJTKEHOB. (U3MYECKHME U XHUMHUYECKHE CBOMCTBA
(peakuMu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIlMMA, OKHUCJICHUS |
TIOJTUMEPH3AIIAH), TIOJTYYSHUE U TPHUMCHECHHE.

Ankanuensl. Oytaamen-1,3 m merunOyranueH-1,3. cTpoeHue, BakKHEHUIIHE
XMMUYECKHE CBOMCTBa (peakius moimmepusanuu). [loydeHrne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUMA Psl. ATICTHIICH
— TMPOCTEUIMNA TPEJCTABUTENIb AJKUHOB. COCTaB, CTpOoeHUe, (U3UYECKUE WU
XHUMHUYECKHE CBOMCTBA (peakiuu THIPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIUH,
TOPEHU), MOJyYCHHE U IIPUMCHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, U3NYECKUE M XUMHUYECKHE CBOWMCTBA
(peakiuy TaJOreHUPOBAHUS ¥ HUTPOBAHUS), TOJIYYCHHE U NPUMEHEHue. 1oayor.
cocmae, cmpoeHue,  Quzuveckue U  Xumuuyeckue  ceouicmea  (peaxyuu
2ANN02CHUPOBAHUSL U  HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCHYHOCTh



apeHoB. ['eHeTmueckass CBsI3b MEXAY YIVIEBOAOPOAAMH, INPUHAMICIKAIIUMHU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHHUKH YTIIEBOAOPOAOB. IIpUpoaHbIi Ta3 M NOMYyTHBIE
He(Tanble ra3sl. Hedte m e€ npoucxoxnaenue. CrnocoObl nmepepadOTKH HEPTH:
NEPEroHKa, KPEKUHT (TePMHUUCCKUM, KaTalUuTUYeCKui), muponu3. [IpomayKTsi
nepepadoTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbI!
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTANbHBIE METOJbl M3YyYEHUS BEUIECTB M MX IPEBPAILLCHUM!
O3HaKOMJIEHHE C o00pa3lamMu IJJaCTMAcC, KaydyyKOB U PE3HMHbI, KOJUICKIUHU
«Hedptb» u  «Yromp»  MOJIETUPOBAHUE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOHBIX, [TPOBEICHUE NPAKTUYECKON PabOTHI: NOJyYEHUE ITHIICHA
Y U3yYE€HUE €T0 CBOMCTB.

Pacuérurnlie 3amaun.

Bbiunciienuss 1Mo ypaBHCHHMIO XHMHYECKOH peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IIPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OHOTO M3 UCXOJHBIX BEIICCTB WA POITYKTOB PEAKIIUHN).

Kuciiopoaconepskamue oprannyeckue coeIMHeHUs

[IpenenbHble OMHOATOMHBIE COUPTHL. METAaHOI W H3TAHON: CTPOCHHE,
¢u3nueckue W XUMHYECKHE CBOWCTBA (peakiMu C aKTUBHBIMH METAJUIAMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHHE), TPUMCHECHHE. BOIOpPOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOJa U ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. ~ ODTWUJICHIJMKOIb M  IJIMIEPUH: CTPOEHUE,
¢u3nMueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajllaM¥, KaueCTBCHHAs pEaklusi Ha MHOTOATOMHBIC clHpThl). [leiicTBue Ha
opraHusM yenoBeka. [[pumeneHne riauuepruHa U STUIICHTITUKOJIS.

@deHoJI: CTPOCHHME MOJIEKYJbl, (PU3NYECKHMEe ¢ XHMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue denona.

Anpneruipl U Kemouvl. DopManbplIerui,, alueTalIbACTHI. CTPOCHUE,
(Gu3nuecKue W XUMHYSCKUE CBOWCTBA (pEakiMM OKHCICHHS M BOCCTAHOBJICHUS,
Ka4eCTBEHHBIE PEaKIUH), TIOTYYCHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAst U
YKCYCHasl KHCIIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYCCKHE CBOIcTBa (CBOMCTBA,
obO1ue s Kiacca KUCIOT, Peakius dTepUpHUKAI|K), TTOTyYeHUE W TPUMEHEHHE.
CreapuHOBasi M OJICMHOBas KHCIJIOTHI KaK IMPEICTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE IEUCTBHE.

Cnoxnble >(QuUpbl Kak MNPOU3BOJHbIE KapOOHOBBIX KucaoT. [‘maponus
cinoxHbIX ¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



YraeBoasl:  cocTaB, kiaccudukanms — yriaeBomoB  (MOHO-, M- H
nonucaxapuabl). ['roko3a — npocTeimmii MOHOCaXapHl: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, ~(U3MYSCKHE W XHMUYECKHE CBOWCTBA  (B3aUMOJICUCTBHE C
rugpokcunom menu(ll), okucieHnne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHUE, OpPOXKEHHE TIIFOKO3bI), HAXOXJICHHE B TPHUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. otocunres. pykTo3a Kak U30MEp IIIFOKO3HI.

Kpaxman u nemnono3a kak npupoassle noaumepsl. CTpoeHne Kpaxmana U
HEe/UTFONIO3bl.  DU3MUECKMe W XMMHUYECKHE CBOMCTBa Kpaxmana (THIpOIH3,
Ka4eCTBEHHAsI PEAKIIHS C UOJIOM).

OKCHEPUMEHTAJIBHBIE METOJbl HM3YyYEHMsI BEIIECTB M HX IPEBPAICHMIA:
IpoBeJieHHEe, HAOMIOJEHHEe W OIMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB. TOpEHHUE
CIIHPTOB, KAa4YE€CTBEHHBIC PEAKIUM OJHOATOMHBIX CIUPTOB (OKMCIICHHUE STaHOJA
okcupom Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJHMIEPUHA C
ruapokcuaom meau(ll)), anpaernnoB (OKucIIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom memm(ll), B3auMomeicTBHE Kpaxmalla C HOIOM),
IPOBEJICHUE MTPAKTUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérurnle 3amaun.

BbrunicieHuss 1o ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OHOTO M3 UCXOIHBIX BEIICCTB WIIM IIPOITYKTOB PEAKIIUH).

A3oTrcoaeprkaiiye OpraHM4ecKue COeIMHEHN.

AMUHOKHUCIIOTHI Kak aM(OTEepHble OpraHMYecKue coeAuHeHus. Pusnueckue
¥ XUMHUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpuMepe TIUIMHA). buomormueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak HpUPOJHBIE BBICOKOMOJIEKYJISIDHBIE coelnHEHHs. IlepBuuHas,
BTOPHYHAs M TPETUYHAsl CTPYKTypa OenkoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
THJIPOJIU3, ICHATypaIusl, KAYeCTBEHHbIE peakluy Ha OCJKH.

OKCHEepUMEHTAJIbHBIE METOJbl M3YyYEHMsI BEIIECTB M HUX MPEBpaIlCHHI:
HaOJII0JICHUE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OEJIKOB MpU
HarpeBaHUHM, LIBETHbIE PEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COeIMHEHUS

OCHOBHBIE NOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI. MOHOMED,
NIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJIMMEPHU3ALMS U MOTUKOHIEHCALUS.

OKCIEPUMEHTAJIBHBIE METOJbl HM3YyYECHMsI BEIIECTB M HUX IPEBPAIlCHMIA:
O3HAKOMJIEHUE C 00pa3laMy MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexrnpeaMeTHbIE CBA3U.



Peanmmzarusi MexXnpeIMETHBIX CBA3EH NMPU U3yUYEeHUH OPTaHUYECKONH XUMUU B
10 kmacce OCYIIECTBISIETCS 4e€pe3 HCIIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-
HAyYHBIX TIOHATUHN, TaK W MOHATUH, SBISIOLIUXCS CUCTEMHBIMHU Ui OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIA (DAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKalus, MepUoJUYHOCTh, HAOIIOJCHHUE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICTUPOBaHHE.

®usuka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNE BETUUHUHBI U €AUHUIIBI UX U3MEPEHMUS.

buonorusa: kierka, opranm3Mm, Oumocepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTMYECKH AaKTHBHBIC BemiecTBa (OCNKH, YIJIEBOIBI, KHPBHI,
(bepMeHTHI).

I'eorpa¢usi: MuHEpabl, TOPHBIE MOPOABI, MOJE3HbIE UCKONAeMbI€, TOILIUBO,
pECypCHl.

TexHonmorus: MNHIEBbIE TMPOIYKTHl, OCHOBBI PAlMOHAIBLHOTO MHUTAHMUS,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHH

XUMHAYECKAN 3BIeMEHT. AToM. Sapo aroma, WH30TONBL. DIJIEKTPOHHAS
000J10uKa. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/eieHUs AIEKTPOHOB MO OpOUTAISIM B aToMax
3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOAOB. DIICKTPOHHAS KOH(PUTYpaIlis aTOMOB.

[lepuonnueckuii 3akoH U [lepuonnyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoanmyeckoil cucTemsl
xumuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTBIX U CIOXHBIX BEHIECTB MO TPYINaM U TEPHOJIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBSI3b. BUAbl XUMHUYECKOH CBS3H
(koBajJICHTHAsT HEMOJSAPHAsS W IOJSAPHAs, MOHHAS, METAUIMYecKas). MexaHH3MBbI
o0pa3oBaHMs KOBAJCHTHOH XUMHYECKOW CBsi3W (OOMEHHBIH W JIOHOPHO-
aKIENTOpHBINA). BomopomHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIHHOCTb.
Crenenp okuciaeHusa. MoHBI. KATHOHBI 1 aHUOHBLI.



BemectBa  MOJIEKYJISIPHOTO Y HEMOJICKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIESCTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKH.

[Tonsatne o mucnepcHbIx cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHWYECKUX BEIIECTB. [ eHeTHYecKas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJISKAIMX K PA3JTUYHBIM KJ1acCaM.

Xumuueckass — peakuus. Knaccudukanuss — XUMHUYECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XHMMHHM. 3aKOH COXPaHEHHsS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUH MTPU XUMHUECKUX PEAKIIHIX.

CKOpOoCTh peakiyy, €€ 3aBUCMMOCTbh OT pa3iInyHbIX (pakTtopoB. OOpaTuMble
peakuuu. XuUMHUYECKoe paBHOBecue. DakTopbl, BIHAIONIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTryeckas aucconnanus. CHabHbBIE U cla0ble aneKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KMCJIAs, HEUTPAJIbHAS, IEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIC METO/bl HM3YUYE€HHUS BEIIECTB M HUX IPEBpAIICHUMN:
neMoHcTpanusa Taonui «Ilepuoauyeckasi cucrema xumuueckux snemertos J1. 1.
MenneneeBa», U3ydeHUE MOJIENIed KPUCTAUIMYECKUX PEHIETOK, HAOJIOJeHUE U
OIMHCaHUE JEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OMBITOB (pa3iioiKeHHE IMEPOKCH 1A
BOJIOPOJIa B IPUCYTCTBUM KATAIM3ATOPA, ONPENEICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHUBEPCAIBHOTO HMHJIWKATOPa, pPEaKIHuH HWOHHOTO OOMEHa),
MPOBEJICHNE PAKTUUECKON paboThl «BiusHue pa3iuyHbX (PaKTOPOB HA CKOPOCTH
XUMHYECKOMN peaKium».

Pacuérnrie 3anaun.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKHUX PpEAKIMA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACU€Thl, PACUEThl C MCIOJIB30BAHUEM IIOHATHS «MaCCOBAs
JIOJIS1 BEILIECTBA.

Heopranuueckast Xumust

Hemeramner. [lonoxkenue HemeraiuioB B Ilepuomuueckor  cucreme
xumuyeckux sneMeHtoB JI. M. MennaeneeBa u 0COOEHHOCTH CTPOSHHUSI aTOMOB.
dusnueckrue CBOMCTBA HEMETA/UIOB. AJUIOTPONMS HEMETaioB (HA Mpumepe
KHCJIOpOJa, cepsl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaXKHCHIINX HEMETA/UIOB (TaJIOTCHOB, CEphl, a30Ta,
dochopa, yriaepoma M KpEeMHHS) M HX  COCAMHEHHMH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX KKCIOT, BOJOPOIHBIX COCTUHEHHUI).

[IpyuMeHeHnEe BaXKHENUIIINX HEMETALIOB U KX COCIUHEHUM.



Meramuibl. [lonoxenue merannoB B llepuoguueckoil cucTeMe XMMHUYECKUX
anementoB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0OYEK
atoMoB MetasuioB. OOmme ¢uznueckue cBoricTBa MeTamuioB. CIuiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUI PSJL HANIPSKEHUN METaJLIOB.,

XUMHUYECKHE CBOMCTBA Ba)KHEUIIMX METAUIOB (HATpWi, KaJlui, KaJbIHH,
MarHui, aJFlOMUHUH, [IUHK, XPOM, JKEJI€30, ME/b) U MX COCAMHEHUII.

OO6mme crocoObl MoMyYeHus MeTalaoB. [IpumeHeHue MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METO/bl HM3YYE€HHUS BEIIECTB M HX IPEBPAIICHUMN:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbI», OOpa3IOB HEMETAJIOB, pPEIICHUE
AKCIIEPUMEHTAIBHBIX 3aj7a4, HaOJII0JeHWe M OIMHCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THJIPOKCHIA AIOMHHHS C PacTBOPAMHU
KUCIIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3anaumn.

Pacuérel maccel BemecTBa WM 00bEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OOBEMY OJHOTO M3 Y4YacTBYIOUIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMa, KOMMYECTBA BEILECTBA) MPOIYKTOB PEAKIIUH, €CIU OIHO
U3 BEILECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Ponp xuMum B oOecrieyeHUH KOJIOTUYECKOM, PHEPreTUUeCKON W MUIIEeBOM
0e30macHOCTH, pa3BUTUU MeAUIUHBI. [lOHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MOPUHIUIIAX TPOMBIILICHHOTO
MOJIYYECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUAVIOB. BAXKHEHIIME CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKUHOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuanbl sl JJIEKTPOHHUKH, HAaHOMAaTEpHUalibl, OPraHUYECKUE U MHUHEPAIbHbBIC
y100peHus.

Xumusl U 30pOBbE YEJIOBEKA. IPABUJIA MCIIOJB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia OE30MaCHOTO WCIIOJIb30BAHUS MPENapaToOB OBITOBON XUMUU
B MOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmst  MeXNpeaMEeTHBIX  CBsI3ed TOpW  HM3yYeHUH OOmed u
Heopranndeckon xumMun B 11 kiiacce oCylIecTBISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSTUH, Tak W TIOHATUM, SBISIONIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBbIE TMOHSATHSA. HAyYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCH(PUKAIMSI, TEePUOANIHOCTh, HAOIOJICHHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SBJICHHUE.



dwusmuka: MaTepus, YHEPrHs, Macca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paJAHOaKTUBHOCTH, MOJIEKYJIa, JHEPreTUIECKUI yPOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIMYUHBI U €IMHHUIBI HX
U3MEPEHHs], CKOPOCTb.

buonorusa: knerka, opraHusM, OSKOCUCTEMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OOMEH BEILLECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, MOJE3HbIE UCKOMAeMble, TOILTUBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOMUTENBHBIX MAaTEepUaANIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOACTBO, IHILIEBAs
OPOMBILUIEHHOCTh,  (papMalleBTUUYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX TMpPEerapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XMMHNHA
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
00y4aromuMHUCs TPOrpaMM cpeaHero obmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM ¥ MPEeIMETHbIM). HaydHo-MeTOAMYEeCKOi OCHOBOM  JUist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEro OOILEro
00pa30BaHMUs SIBJISIETCSA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUSA MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHus BbIJICJIEHBI CIEAYIONIUE COCTABIISIONIUE:

OCO3HaHUE OOYYaAIOUIUMUCS POCCUMCKONW Tpa)kJIaHCKOW HIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEAEIICHHUIO;

HaJIM4YKi€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUYECKUX TPAJAUIINNA 0a30BOM HAYKH XHMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOy4aroluXxcs PYyKOBOJCTBOBAaTHCS B CBOEH
NEeATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MNPUCYIIUMHU LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJINYUE NMPABOCO3HAHUS HKOJIOTMUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIM U CTPOUTD JKU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHS» JOCTHTalOTCS B
€IMHCTBE Y4YeOHONH U BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH
U UJealaMd POCCHMCKOTO TPakJaHCKOro OOIIeCTBA, MPUHSATHIMU B OOIIECTBE
HOPMaMM W  MpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMpOLEccam
CaMOIIO3HaHMs, CaMOpPA3BUTHA M HPABCTBEHHOI'O CTAHOBJICHMS JIMYHOCTH
00yJaromuxcsl.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHUA MpeaMeTa «XHMHUS»  OTpa)xaroT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEILHOM UM TNPAKTUYECKON NesTeIbHOCTH
oOyuyaroluxcs Mo peajiv3aluy NPUHATHIX B OOILECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOro BOCIIUTAHUS:

OCO3HaHMS 00YYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEH,
YBa)XXCHUS K 3aKOHY U IIPAaBONOPAJIKY;

OPEICTAaBICHUS O COLMAIBHBIX HOpPMax M IMpaBUaX MEXINYHOCTHBIX
OTHOULIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATCIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX W TO3HABATEIHHBIX 3a/1a4, BBHIMIOJIHCHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMaTh M TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY W
apryMeHTBI IPYTUX MPH aHAIKM3E Pa3IMYHbIX BUJIOB yUeOHOMU JACITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIEHUS K HWCTOPUYCCKOMY W HAYYHOMY HACJICIUIO
OTC€YECTBEHHOM XMMMUH;

YBOKEHHSI K TIPOILIECCY TBOpYECTBA B OOJACTH TEOPHH M MPAKTUYCCKOTO
NPUMEHEHHUs XWMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh PE3YJIbTaT
JUIATEBHBIX ~ HAOJIOJICHUH, KpPONOTIMBBIX  JKCIICPUMEHTAIBHBIX  ITOHMCKOB,
IOCTOSTHHOT'O TPY/Ja YYEHBIX U IPAKTUKOB,;

WHTEpeca M TIO3HABAaTEJIbHBIX MOTHBOB B TIOJYYEHUH U TOCIEIYIOIIEM
aHaM3e WHQPOPMAIIMH O TIEPEIAOBBIX JOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHOMN
XUMHH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUIECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSMH,
¥ TIPUHAMATh OCO3HAHHBIC PEIICHHMSI, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH ¢
NO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE TIOCICICTBUN DTHX
HOCTYIIKOB,

4) popmMupoBaHUSs KYJIbTYPHI 310POBbA:

NOHMMaHUsI IIEHHOCTEH 370pOoBOro W 0O€30macHOro oOpaza JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3UYECKOMY W
IICUXHYECKOMY 370POBBIO;

coOmro/ieHus1 TpaBui O€30MacHOro OOpalleHusi ¢ BeleCTBaMU B OBITY,
TIOBCETHEBHOM JKU3HM U B TPYIOBOH JEATEIHHOCTH,

NOHWMAaHUs IIEHHOCTH TIPAaBWJ HWHAWBHIYAJILHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEICHHUS B CHUTYAIHSX, YTPOXKAIOIIUX 3I0POBBIO U KH3HHU JIFOJICH;

OCO3HAHHMS TOCJICICTBUI U HEMPUSATHS BPEIHBIX MPUBBIUCK (YHOTpeOJICHUSI
QJIKOTOJIsI, HAPKOTHKOB, KYPEHUSI);

5) TpyA0BOro BOCIIUTAHMS

KOMMYHHUKATHBHOH  KOMIIETGHTHOCTH B  Y4eOHO-HCCJICIOBATEIbCKOM
JeSITebHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPUYECKOH H JpYyrHuX BHUAAX
JCSATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHEC B PCIICHUH TNPAKTHUYSCKUX 3aJ]adu
COLMAIbHON HaNpaBieHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



HWHTEpeca K MPAKTUYECKOMY M3Yy4EeHHUIO0 MPOodeccCuil pa3anyHOro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUU 11O XUMHH,

YBaXXEHUSI K TPYLY, JIIOJAM TpyAa U pe3yiabTaTaM TPYI0BOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAUBUIYAJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieil npodeccur W peaau3alyd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa,;

6) 3K0JI0rH4eCKOTr0 BOCITUTAHUSI

9KOJIOTMYECKH 11€JIeCO00pa3HOTr0 OTHOIICHMSI K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa HSKOJOTUYECKUX MPOOJIeM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLIUATIBHOU CPEIbI;

OCO3HAaHHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTWKEHUW XUMHH IS
pelIeHrss BONPOCOB PAlMOHAIBHOTO IPUPOAOTIOIb30BaAHHUS;

AKTUBHOTO HENOPUATHS JEUCTBUW, MPUHOCIIIUX BpEIl OKPYKAOIIEH
MPUPOJIHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArONPUSTHBIE IKOJIOTHUECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEVUCTBUN U MIPEAOTBpALIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTMYECKOrO0 MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTbITa NEeSATEeTbHOCTH AKOJIOTMYECKON HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MMM B TO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
NPAKTUKE, CIIOCOOHOCTM M YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJACOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeNM(PUKM XUMUM KakK HayKd, OCO3HaHHS € poiud B
GbopMUPOBAaHUN PANMOHATHPHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IIEIOCTHOTO
npeACcTaBiIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOABl U YEIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOdJeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHHM JJI1  COBPEMEHHOMU
UMBWIN3ALUMHU. B €€ TIyMaHHCTUYECKON HANpPAaBICHHOCTH W BaXXHOW pOJIH B
CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpPbI, pEIICHUHU TT00aNbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPIrE€TUUYECKOMU, MUILIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00E€CHEYEHUU YCIOBUU
YCHEIIHOTO TpyJla H SKOJOTMYECKH KOM(POPTHON SKM3HU KAXKIOTO YIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



TIOJTyYaeMble 3HAHMS JIJI aHAIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOMIEr0 MHpa 1
NPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeIaTh 00OOCHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB U MMEIOIMUXCS JAHHBIX C IEJIbI0 TOJY4YEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO HCIIOJIB30BaTh XUMHUYCCKUE 3HAHUS IS
pelIeHus MPOOJIEM B pealbHbIX KU3HEHHBIX CUTYaIUSX;

WHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKOU e TeTbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/a B pasnudHbIX chepax mpodeccruonanbHon
NESATETHLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XHUMUsS» Ha
ypOBHE cpeAHero oluiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE IS dbopMupoBaHus MHUPOBO33pEHUsI  00YyYarolnXCs
MEXIUCITUTUTHHAPHBIC (MEXITpeIMETHbIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAIOIINE
[EJJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUuPuKy METOJI0OB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBJICHHE,
npoIecc, CUCTeMa, Hay4YHbIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0OBaHNe, HAOIIOACHHE, U3MEPECHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCAIbHBIC yueOHbIC IEHCTBUSA (IO3HABATEIbHbIC, KOMMYHUKATHBHBIE,

PEryJISATHBHEIE), 00€eCIIeynBarOIINUE dbopmHpoBaHHE (GYHKIIMOHATBHOU
IPAMOTHOCTH M COIIMATBHON KOMITETEHITUN 00YyYJaroIuXcs,
CIIOCOOHOCTBH oOyyaromumxcs HUCIIOJIL30BATh OCBOCHHBIE

MEXIUCIUITTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHBIC
JICUCTBUS B MO3HABATEILHOU M COIMAJIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHbBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PEryJSATUBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABaTEJIbHBIMH
JIeiCTBUSIMU .

1) 6a30BbI€e JIOTHYECKHE TeCTBHA:

CaMOCTOSITETbHO  (OPMYJIMpOBaTh U aKTyaJIU3UpPOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENENISATh IENN JECATEIbHOCTH, 3aJaBasi IMapaMeTpbl W KPUTECPUH UX
JOCTHUXKEHUS, COOTHOCHUTD PE3YJIHTATHI AEATEIIbBHOCTHU C MOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBLJICJISITh XapPaKTEPHbIC MPU3HAKKA MOHATHUHW W YCTAHABJIWBATH WX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIsi OOBSICHEHUSI OTJIEIbHBIX (DaKTOB U
SIBIICHUI,

BbIOMpaTh OCHOBAHMS M KPUTEPUM JUIS KJIAacCHU(PHUKAIMM BEIIECTB W
XUMHUYECKHUX PEAKIUH;

YCTAHABIMBATh MPUYUHHO-CIEJCTBEHHBIE CBSI3M MEXIYy H3y4YaeMbIMU
SBJIICHUSAMU,

CTPOUTH JIOTMYECKHE pacCcykaeHus (MHIYKTUBHBIC, JEIyKTHBHBIE, TIO
AHAJIOTHH), BBIBISTH 3aKOHOMEPHOCTH W IPOTUBOPEYHS B pPacCMATPUBACMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIIOUEHUS;

IPUMEHSATH B MPOLIECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKUE
(3HaKOBBIC) MOJEIH, MPEOOPA30OBBIBATH MOJICIIEHBIC TIPECTABIICHHUS — XUMUUECKU T
3HaK (CHMMBOJI) OJJIEMEHTa, XHMHUYeckas (opMysa, ypaBHEHHE XUMHUYECKOM
peakuuu — TMpH pElIeHUH Y4YEeOHBIX IO3HABATEJbHBIX W IPAKTHUECKHUX 3anad,
IPUMEHATh Ha3BaHHBIC MOJEIIBHBIE NIPEICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB U3yYaE€MbIX BEIIECTB M XUMUYECKHX PEaKLIUM.

2) 06a30BbIe HCCIeI0BATEIbCKHE IeiCTBUS:

BJIAJCTh OCHOBAMM METOJOB HAYYHOI'O IO3HAHUS BEUIECTB M XUMUYECKHX
pEaKIuH;

(OopMyIMpPOBATh LIETU U 33a/1a4U UCCIIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIMPOBAHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
NO3HAHMUSI U OCHOBBI Ul (POPMHUPOBAHUS TMIOTE3Bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKICHUM;

BJIAJCTh HAaBBIKAMHM CaMOCTOSITEIBHOTO IJIJAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKHX KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HAOMIOAAaTh 3a XOAO0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyJIUpOBaThH
00001IeHHS ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEAOBAHN,
COCTaBJISITH OOOCHOBaHHBIN OTUET O MpOAEIaHHON paboTe;

OpuoOpeTaTb OMBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOMCKY METOJIOB pEIICHUs] NPaKTUYECKUX 3a/1ad, HPUMEHEHUIO pa3IMYHbIX
METOJI0B [TO3HAHUA.

3) pa6oTa ¢ mHpopManueii:

OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHHMKAaX uH(Mopmanuu (Hay4dHO-
HOMyJIsipHasl JUTEpATypa XHUMHYECKOTO COAEP)KaHUs, CIPABOYHBIE MOCOOMS,
pecypchl HTEpHETa), aHATU3UPOBATh MH(POPMAIIUIO PA3IUYHBIX BUAOB U (OpPM
IIPEJICTABIICHNU, KPUTUYECKU OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYHUBOCTB;



(GOopMyIMpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOJIBI MPU TIOMCKE U
orbope wuHpOpPMAIlMHM, HEOOXOAUMOW JJIsI BBIMOJHEHHS Y4YEOHBIX 3ajaad
OIPEAECIEHHOTO THUIIA,;

NpUOOPETaTh OIBIT KCIOJIL30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U PA3TUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTaBICHUS
uHpopMaIuu (CXembl, TpaduKH, JUArpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadeCTBE CpEACTBAa TIpH paboTe C
XMMHYECKON HMH(pOpMAICH: NPUMEHATh MEKIpeAMeTHbIe (pusudeckne u
MaTeMaTHYeCK1e) 3HAKK U CUMBOJIBI, POPMYJIbl, a00peBHATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh W MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJUYECKHE CPECTBA
HaTJISTHOCTH.

OBJyiaieHNe YHUBEPCAJIbLHBIME KOMMYHHUKATHBHBIMHU eHCTBUSIMM

3aJ1aBaTh BOMPOCHI O CYIIECTBY 00OCY)KIaeMON TEMbI B XOJI¢ AUaOra u/uin
JTUCKYCCUH,  BBICKa3bIBaTh  HWjaAeH, (OPMYITUPOBATH CBOM  TMPEIIOKEHUS
OTHOCHUTEIHHO BBITOJTHCHUS TIPEIJIOKCHHOMN 3a/1a4H,

BBICTYIAaTh C TMpPE3eHTAllMel pe3yJbTaTOB IO3HABATEIBHOU AESTENbHOCTH,
MOJTYYEHHBIX CAMOCTOATEIHFHO HJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBITIOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHIECKOW PabOThI MO MCCICIOBAHUIO CBOWCTB
W3y9aeMbIX BEIECTB, peaM3aIlii yIeOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHUM MyTEM COIJIACOBAHUS TMO3UIUMNA B
X0J1e 00CYXICHHS 1 0OMEHA MHEHUSMH.

OBiajieHNe YHMBEPCAIbHBIMH PEryISITUBHBIMH 1€CTBUSIMU:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TIO3HABaTEILHYIO
NeSTENbHOCTh, Ompenensis e€ Lead W 3aJadyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATH TpEIaraéMblii  aJlfTOPUTM  JIEUCTBUIM  MIPHU
BBITIOJITHEHWN YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BBIOMpaTh HamOoJee
3¢ (exTuBHBIN crmoco0 HX pemeHuss ¢ Y4ETOM NOJIYYeHHS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH NIEATEILHOCTH HAa OCHOBE CaMOaHaIH3a
Y CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHUSI Kypca «OpraHuyeckas XuMHSI»
OTpakaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOINICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU



Opupojbl, B  (DOPMHUPOBAHMHM  MBIIUICHHS H  KyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHHS MTPAKTHYCCKUX 3a1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO W MPUPOTHOU
cpene;

BJAJICHUE  CHCTEMOM  XMUMHYCCKHMX  3HAHMH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIME MMOHATUSA (XUMHUYECKHH 3JIEMEHT, aTOM, OSJCKTPOHHAs
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTH, JJIEKTPOOTPUIIATEIIPHOCTh, XUMUYICCKAs
CBS3b, CTPYKTypHasi ¢opmyia (pa3BépHyTas M COKpamEHHAs), MOJb, MOJIIpHas
Macca, MOJISIpHBIM 00BEM, YIVIEPOJIHBIM CKesleT, (YyHKIHMOHAJIbHAS TPYIIIa,
pajuKall, ©30MEpHsl, U30MEPbI, TOMOJIOTHYECKUN PSJI, TOMOJIOTH, YTIJIEBOIOPO/IHI,
KHACJIOPOJ M a30TCOACpIKAIHe COCAMHCHHS, MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCJIMHEHUS); TCOPUH M 3aKOHBI (TCOpHs CTPOCHUS
opranudeckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHH; MHPOBO33PCHUCCKUE 3HAHMS,
JeKaIlKe B OCHOBE ITOHMMAHHS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHX
SIBJICHUH, (PaKTOJOTMYCCKUE CBEJACHHUS O CBOMCTBAX, COCTaBE, IMOJIYYCHUH M
0€30MaCHOM HCIOJIb30BAHUU BAXKHEHIIUX OPraHMYECKUX BEIICCTB B OBITY H
NPaKTUYECKOM IEATSILHOCTH YECIIOBEKa,;

c(OPMUPOBAHHOCTh YMECHHU BBISBJISATH XapaKTepHBIC NMPU3HAKH TOHSATHH,
YCTaHABJIUBATh MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIONIUE TMOHSATHS PH
OIMCAaHHUU COCTaBa, CTPOCHHMS U TIPEBPALCHUIA OPraHUYECKUX COCINHCHHIA,

c(OPMUPOBAHHOCTh YMCHHM HCIIOJb30BaTh XHUMHUYCCKYI0 CHMBOJIMKY IS
COCTaBJICHHMSI MOJICKYJIIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOH, COKpPAMIEHHOMN)
GopMysl  OpraHMYECKHMX BCINECTB W ypPaBHEHUH XHMHYCCKUX pEaKIuH,
M3rOTABJIMBATh MOJICIU MOJICKYJ OPraHUYECKUX BEHIECTB JUISl MJUTFOCTPAIUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS,

c(OPMUPOBAHHOCTh YMEHHU YCTaHABIWBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpPraHMYECKUX BCIIECTB II0 KX COCTABy M CTPOCHHUIO K ONPEACIEHHOMY
Kkiaccy/rpynmne coeawHeHUE (YriIeBOIOPOJbI, KHCIOPOA U  a30TCOJEpIKaIlne
COCIMHCHMSI, BBICOKOMOJICKYJISIDHBIE COCJAWHCHHWS), JaBaTh WM Ha3BaHUS I10
cucremarnueckoir HoMmeHkiatype (IUPAC), a Takke NpHUBOIUTH TPUBHUATHHBIC
Ha3BaHMS OT/CIBHBIX OPraHUYECKUX BEIICCTB (3TWJICH, NPOMWJICH, alleTHJICH,
STHJICHIJIMKOJIb, TIUIECPHH, (eHON, (HopMallbICTH, alleTalbIeTh, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAS KHCJIOTa, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a,
GpyKTO3a, KpaxMaJ, eUTk0JI03a, TIIUIHH);

C(OPMHUPOBAHHOCTh YMEHHS ONPEACSATh BUABI XUMHUYCCKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (OJHMHAPHBIE U KPATHEIC);



c(OpMHPOBAHHOCTh YMEHUS TPUMCHATH TIOJOXKCHHSI TCOPUU CTPOCHHUS
opranuuyeckux BemiectB A. M. byTiepoBa 111 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHUSI MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
du3nueckre W XUMUYECKHE CBOMCTBA THUITMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIaCCOB OpPraHMYecKMX BellecTB (MeTaH, 3TaH, STHJCH, MPOIWJICH, alleTHJICH,
Oyranmen-1,3, merunbOyramuen-1,3, OEH30JI, METaHOJ], 3TAHOJ, STHIICHIJIUKOJIb,
TJIAIIEpYH, (EHOJI, alleTalbIeTH, MypaBbHUHAs W YKCYCHAas KHCJIOTHI, TJIFOKO3a,
KpaxMmaJl, [eJII0J103a, aMUHOYKCYCHAsI KHCJI0Ta), WUTIOCTPUPOBATh TCHETHUYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIM C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT,

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
coippsi  (He(Th, NPUPOAHBIA Tra3, yrojib), CIOCOOBI HX IepepadOTKU H
PaKTHYECKOE TPUMEHEHHE MPOYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUMCICHUS 10 XUMHYECKUM
ypaBHEeHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTA
peakIuu IO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 MCXOAHBIX
BEIIECTB MJIU MPOIYKTOB PEaKIInn);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYYHOTO TMO3HAHUS, UCTIOJb3yEMbIX B XUMHUHU TIPH U3YyUYCHUU BEIIECTB U
XUMHYECKUX sIBJIeHUH (HAOII0cHIE, H3MEPEHHE, SKCIIEPUMEHT, MOICITMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMWYECKUE 3HAHUS IS TPUHATUAS PEHICHUN B
KOHKPETHBIX KU3HCHHBIX CHTYalldsAX, CBSA3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHMM COOJIO/IaTh MPaBWIIA MMOJIb30BAHUS XUMHUYECKOM
MOCYZI0OM W JTabOopaTOPHBIM OOOpYyIOBaHWMEM, a TakKe MpaBWiIa OOpaIleHUs C
BEIIECTBAMUA B COOTBETCTBHM C MHCTPYKIIMSMH TIO BBITTOJIHCHHIO JTA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBINIOJIHATh XUMHYECKUM
SKCIIEPUMEHT (TIPEeBpAaIICHUS OPraHUYCCKHUX BEIICCTB IPU HATPEBAHUH, ITOJTYICHUE
STWJIICHA W W3YyYCHHE €r0 CBOMCTB, KAUeCTBCHHBIC PEAKIUA OPTAaHHYCCKHUX
BEIIECTB, JCHATypalus OEJKOB MpH HArpeBaHHH, I[BETHbIC PEaKIHMH OEIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMH © JTA0OPATOPHBIM OOOPYAOBAHHWEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3ammcl ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpPOBaTh BEIBOJIbI HA OCHOBE ATHX PE3YyJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
UHPOPMAIUIO, TOIyYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpelICTBa MacCOBOMU
uHpopMaiuu, IHTepHET U APYTHUX);



chOpMUPOBAHHOCTh  YMEHUH  COONIOJAaTh  MpaBWia  DKOJOTHYECKH
1IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYAOBOM JEATENTBHOCTH B IIEJISAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOIHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICUCTBUS HA JKHUBBIE OPraHU3MBI OIMPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMasi cmbicy mokazarens [1JIK, mosicHsITh Ha mpumepax CcrocoObl
YMEHBIICHUS] W TMPENOTBPAIEHUSI HMX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YEJIOBEKa;

JUIsT O0Y4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBbSI. YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYECKHUX SIBJICHUU,

JUISE  CACNBIX W CIHA0OBHIANIMX OOYYaIOIUXCS: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadueHui JI. bpaiins mns 3anucu XMMUYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHSI Kypca «OOIas W HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABIICHUH. O XHMHUYCCKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TIO3HAHWU SIBJICHUU
npuposibl, B  (GOPMUPOBAHWM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAJIbHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUs IPAKTUUECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNUe MOHATHSA (XUMHUYECKUN 3JIEMEHT, aToM, H3o0Trom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA O00BEM,
BAJICHTHOCTD, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKAs! CBS3b
(koBajsieHTHas, MOHHAs, METAJUIMYCCKAs, BOJAOPOHAS), KpUCTAIIINYECKast peiéTKa,
TUNBl  XUMHAYECKUX  PEAKIMWA, PacTBOp, DJIEKTPOJIMTHI, HEIJIEKTPOJIHUTHI,
BJIEKTPOJINTUYECKAsT JIUCCOLUAIUSA, OKHUCIHUTENh, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKON peakKIMHM, XHMHUYECKOE PaBHOBECHE); TCOPUU W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKONW Aucconyanuu, nepuoguueckui 3akoH J{. M. Menpeneena,
3aKOH COXPAHEHUS MACChI BEIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS SHEPTUU
OpH XUMUYCCKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3BIK XHUMHUHU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIINE B OCHOBE MOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIyYCHUH U 0€30MMacCHOM MCIOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKA,



c(hOpMUPOBAHHOCTb YMEHHMM BBISBIATH XapaKTEpHbIC TMPU3HAKH TOHITHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MHPH
ONMCAaHUY HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMUKY JJIS
cocTaBieHuss (GopMya BEIIECTB W  YPaBHCHUN  XHMHUYECKUX  PEaKIIUH,
cucrematrueckyto HoMmeHkIatypy (IUPAC) u TpuBuasibHbIe Ha3BaHUsS OTAEIBHBIX
HEOPTaHWYCCKUX BemecTB (yrapHblid Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, TamréHas
U3BECTh, HeranéHasi U3BECTh, MUThEBAs COJA, TUPUT U JIPYTHE);

c(hOopMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, HOHHAs, METAJUTMYECKasl, BOAOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMUECKON PEIIETKM KOHKPETHOrO BelIeCTBa (aTOMHAs, MOJIEKYJISIpHas,
MOHHAsl, METAJUINYECKas), XapaKTep CPebl B BOJHBIX PACTBOPaX HEOPTraHHMYCCKUX
COEIMHEHUH

c(hOopMHPOBAHHOCTh YMEHHMN YCTaHABJIMBATh MIPUHAIE)KHOCTh
HCOPTaHWYECKUX BEIICCTB IO HX COCTaBY K OIpeaeaCHHOMY Kiaccy/rpyre
COeZIMHEHUH (MPOCThIC BEIIECTBA — METAUIBI M HEMETAJUIbI, OKCH/IbI, OCHOBaHHS,
KUCJIOTHI, aM()OTEPHBIC TUAPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHU PacCKpbIBaTh CMBICI MEPUOANYECKOr0 3aKoHa /Jl.
N. MenpeneeBa u 1eMOHCTPUPOBAThH €T0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIUHY;

c(hOpMHPOBAHHOCTh yYMEHHH XapaKTepu30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuonuueckoit cucTeMbl
XuMHYeCKuX d3ieMeHToB JI. M. MeHaeneeBa, MCHONb3ys MOHATHSA «S-, P-, O-
3JIEKTPOHHBIE opOuTanu», «IHEPTeTUYECKHUE YPOBHU, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHHI
1o nepuoaam u rpynnam [lepuoguueckoi cucTeMbl XUMHAYECKHX 3J1eMeHTOB []. 1.
Menpeneesa,

C(OPMHPOBAHHOCTh ~ YMEHHUH  XapakTepu3oBaTh  (OMUCBHIBATH)  OOIIKE
XMMHUYECKME CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T€HETHUYECKOW CBSI3UM MEXIY HEOPraHU4YECKUMU
BEILECTBAMH C IMOMOIIbI0 YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE DPEAKIUU TIO
pa3IMYHBIM TpH3HaKaM (YUCITy W COCTaBY PEarupyromuxX BEMIECTB, TEIUIOBOMY
s dekTy peakuuu, U3MEHEHUIO CTEIEHEW OKHUCICHUS JIEMEHTOB, OOpaTUMOCTH
pEaKIMH, YIaCTUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMUA COCTABJISTh YPAaBHEHUS PEAKIMA Pa3IUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIICHHBIC YPABHEHHS PEaKINii HOHHOTO OOMEHA, yIUThIBAs
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIUH UAYT 0 KOHIIA;



chOpMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMUYHBIX HEOPraHMYECKUX BEIIECTB, pPACMO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHUH  PacCKpbIBaTh CYIIHOCTb  OKHUCJIUTEILHO-
BOCCTAaHOBHUTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX PEaKINM;

c(hOopMUPOBAHHOCTb YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKkIuy OT Pa3InYHbIX (PAaKTOPOB; XapaKTep CMEINICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTeus (mpuaiun Jle [llaTense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO TMOJYYE€HUS CEPHOM KHUCIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTh MPEACTaBICHHM 00 OONIMX HAy4YHBIX MNPHUHIUIAX U
IKOJIOTHYECKUX TTPobIeMax XUMHUUECKOTO ITPOU3BO/ICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYUCIICHHS] C HCIOJIH30BAHHEM
MOHSITUS «MAaccoBasi JOJIsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUHN Ta30B
IpU XUMHUYECKUX PEaKIMIX, MAaCChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBa, Macce WIK 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPT U,

c(hopMUPOBAHHOCTh YMEHHM COOIO/IaTh MPABUIIA MMOJIL30BAHUS XUMHUYECKOM
oCyZ0M W JTabopaTOpHBIM O0OpYyIOBaHMEM, a TakXKe MpaBWiIa OOpaIlleHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBINOJHATh XUMHUYCCKHM
AKCIIEPUMEHT (pa3JIoKeHHE MEPOKCHIA BOAOPOJa B MPHCYTCTBHH KaTallM3aTopa,
ONpPEAEIEHUE Cpeapl PacCTBOPOB BEIIECTB C IOMOIIBID YHUBEPCAIBHOIO
WHJUKATOPA, BIUSHUE PAa3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOU PEaKIIUH,
peakiii MOHHOTO OOMEHa, KaueCTBEHHbIC PEeakIMu Ha CyJbdaT-, KapOoHaT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7ad 110
TeMaM «MeTtauibl» U «HemeTauiel») B COOTBETCTBHHM C TpPaBWIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIlIEHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYy0BaHUEM,
NPEACTaBIATh PEe3yJIbTaThl XHUMHUYECKOT'O JKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX peakiuii U (OPMYIUPOBATH BBHIBOJLI HA OCHOBE
3THUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHYECKYIO
UHPOPMALIMIO, TONYYaeMyl W3 pa3HbIX MCTOYHHKOB (CpelcTBa MAacCCOBOM
KOMMYHUKanuu, IHTEpHET U IpYyrux);



chOpMUPOBAHHOCTh  YMEHUH  COONIOJAaTh  MpaBWia  DKOJOTHYECKH
1ejaecoo0pa3Horo TOBEJAEHUsT B OBITY W TPYAOBOM JCATEIBHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOIHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA UBBIE OPTraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha TpuMepax CrnocoObl YMEHBIICHUS U
NPEAOTBPAILEHUS UX BPEIHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaroMMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI. YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISE  CIENBbIX M CIHA0OBHUIAINIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOYCUHYIO cHCTeMy oOo3HadeHui JI. bpaiinsa misa 3anmicu XUMUYECKHUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
No HaunmeHnoBanue KonmuaectBo OcHOBHBIE BUIBI J€ATCIbHOCTH
/1 pa3esioB U TEM JacoB [IporpammHoOe coziepkaHue 0o0y4Jaromuxcs

y4eOHOro0 rpeaMeTa

Pa3znen 1. TeopeTudeckue 0CHOBBI OPraHU4eCKOM XUMHU

11

[Ipenmer
OPTaHUYECKON XUMUH.
Teopus crpoeHus
OpraHu4eCcKux
COeIUHECHUN

A.M. Bytiepoa

3

[IpeaMeT opraHMYecKOr XUMHMU:

€€ BOBHUKHOBEHHUE, Pa3BUTHE

Y 3HaUYCHHE B MOJYYCHUU HOBBIX
BEIIECTB U MAaTEPUAIIOB.

Teopust cTpOeHUs OPraHUYECKUX
coenuHenuid A.M. Byrieposa,

€€ OCHOBHBIE MOJIOKECHHUSI.
CrpykTypHBIE POPMYJITBI OPraHUYECKUX
BelIECTB. ['oMoIorusi, n3oMepusl.
XUMHUYECKasI CBSI3b B OPraHUYECKUX
COEIMHEHUAX : KPAaTHbIE CBS3H,

G- U TT-CBSI3U.

[IpeacraBnenue o kiaccupuKanuu
OpPraHUYECKUX BEILIECTB.
HomenknaTtypa opranndeckux
coeauHeHu (cucTeMaTndeckas)

Y TPUBUAJIbHbBIC HA3BAHUS BAKHEUIIINX
Ipe/icTaBUTENeN KJIaCCOB OPraHUYECKUX
BEIIECTB.

PackppIBaTh CMBIC U3y4aEMBbIX
HOHATHUH (BBISBIIATH UX XapaKTEPHBIC
NPHU3HAKH), YCTAaHABIMBATh UX
B3aUMOCBSI3b.

[TpumeHsITh ONOKEHUS TEOPUHU
CTPOEHHUSI OPraHUYECKNUX BEUIECTB

A. M. bytieposa 1151 00bICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSL.

Hcnonb30BaTh XUMAYECKYEO CUMBOIUKY
JUTS1 COCTABJIEHUS] MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOHH,
COKpAaIIeHHOH) (hOpMyIT OpraHuIeCKIX
BEIILIECTB.

OnpenensaTs BUAbl XUMHUYECKOU CBSI3H
(omuHapHBIE, KPATHBIC) B OPraHMYECKUX
COEIUHEHUSIX.

PackppIiBaTh pojb OpraHUYECKON XUMUU
B IIPUPOJE, XapPAKTEPU30BATH €€
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BKCHepI/IMeHTaJ'IbeIe METOAbI

H3YYCHUS BEIIECTB N UX npeBpameHnﬁ:

e JleMoHCTpaLuu:

— O3HAKOMJIEHHE C 00pa3amu
OpPraHUYECKHUX BEIIECTB U MaTepraIaMu
Ha MX OCHOBE;

— OMBITHI IO MPEBPAIICHUIO
OpPraHUYECKHUX BEIIECTB PU HarpeBaHUU
(ruraBneHue, oOyTIIMBaHUE U TOPEHUE).

e JlaGopaTopHbIE ONBITHI:

— MOJIEJTUPOBAHNE MOJIEKYI
OpPraHMYECKUX BEIIECTB

3HA4YEHHUE B )KU3HH YET0BEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMH
HayKaMH.

HaOmronaTs 1 onuceIBaTh
JEMOHCTPAIMOHHBIC OITBITHI; IPOBOIUTH
1 OTIIMCHIBATH J1A0OPaTOPHBIE OTIBITHI

Y MPAKTHYECKUE PaOOTHI

Uroro no pazneny

Paznen 2. YrieBoaopoasl

2.1 | IIpenennHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YTIEBOAOPOJIBI — TOMOJIOTHYCCKUH psij. MeTaH v 3TaH —
aJIKaHbI IPOCTEHIITNE TTPEICTABUTEIIH AJIKAHOB!

COCTaB, XUMHYECKOE CTPOCHHE,
bu3HYecKre ¥ XUMUYECKHE CBOMCTBA
(peakiuu 3aMeEIICHUS U TOPCHHUS),
HaXO0JXKJICHUE B IIPUPO/IC, TTOTYUYCHUE
Y TIPUMCHEHUE

2.2 | HemmpenenpHbIe AJIKEHBI: COCTaB U CTPOCHHUE,
YIIICBOIOPOIBI. TOMOJIOTHYECKUM PsJl. DTUIICH —

AJIKEHBI, AJIKAJUECHBI,
AJIKUHBI

MIPOCTENIINN IMPEACTABUTEND AJTKEHOB!
COCTaB, XUMHUUYECKOE CTPOCHUE,
buznueckre U XUMUYECKUE CBOMCTBA

PackpbIBaTh CMbICH H3y4aeMbIX
HOHATHUH (BBISBJISIT MX XapaKTEPHBIC
NPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

IIPY ONIMCAHUH COCTaBa, CTPOCHUS

Y MPEBPALICHUN OPraHUYECKUX
COCIUHECHUMN.

Hcrnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IUTSl COCTaBJICHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOH,
COKpaIlleHHOM ) (OPMyJT OpraHiY eCKUX
BELIECTB.
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(peakiuu THAPUPOBAHHS,
raJIOTCHUPOBAHUS, THAPATAIIHH,
OKHCIICHUS U TIOJTMMEPHU3AIINN)
HAXO0JKJICHHUE B IPUPOJIE, TTOTYUYCHHE
U IPUMCHEHHUE.

AnkanueHsl. Oyraauen-1,3

U MeTunoyTaaueH-1,3, xuMmuueckoe
CTpOCHHUE, PEaKIus OJTUMEPHU3AIIHH,
npUMEHeHue (IUIsl CHHTEe3a
MPUPOTHOTO ¥ CHHTETUYECKOTO
Kay4dyKa U pe3uHBI).

AJIKMHBI. COCTaB U 0COOEHHOCTH
CTPOEHHUSI, TOMOJIOTUYECKUH PS/I.
ALIETWIIEH — MPOCTEUIINN
IIPE/ICTaBUTEIb AJIKMHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (DU3UICCKHEC
U XUMUYECKHE CBOMCTBA (peakiuu
TUAPHUPOBAHMS, TAIOTCHUPOBAHN,
TUApATAllN TOPEHHMS), HAXOXKICHHUE
B IIPUPOJIE, TIOJTyICHUE U IPUMCHECHUE

2.3

Apomarnyeckue
YIJIEBOAOPOABI

ApeHbI: OEH30J1 ¥ TONYyO0JI, COCTaB,
XUMHUYECKOE CTPOEHUE MOJICKYT,
buznyecKkre U XUMUICCKHIE CBOMCTBA
(peakiuu rajJoreHUPOBAHUS

Y HUTPOBAHMSI), TOJTy4YCHUE

U puMeHeHue. Biusnue 6en3ona

YcTaHaBIMBATh MPUHAICKHOCTD
BEIIECTB K OIPeIeTICHHOMY KJIaccy
YTIIEBOJOPOJIOB IO COCTABY

U CTPOCHUIO, Ha3bIBATh MX

10 CUCTEMATHICCKON HOMEHKIIATYpE;
MIPUBOIUTH TPUBHATHHBIC HA3BAHUS
OTJCNBHBIX MPEICTABUTENCH
YIIIEBOIOPOIOB.

OnpenensiTe BUABI XUMUYECKOH CBSI3U
B MOJICKYJIaX yTJICBOJIOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOMN CIIOCOOHOCTH
YTIEBOAOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaKTepru3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue

Y XUMHYECKHE CBONCTBA, BAYKHEHIIINE
CIIOCOOBI MTOTYYEHUST TUTTHIHBIX
MpeICTaBUTENCH PAa3TUIHBIX KJIACCOB
yIJIeBOAOPOAOB (MeTaHa, ITaHa,
ATWJICHA, alleTUIIeHa, OyTraaueHa -1,3,
OeH30J1a, TOJTyOIa).

BBISBIIATE TECHETHUECKYIO CBSI3b MEXKTY
YTIIE€BOJOPOIAMH U TTOATBEPKIATh €€
HAJIMYUE YpaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMHYECKHUX

27



Ha OpraHnu3M 4YCJIOBCKaA. I'eneTnueckas
CBA3b YIVICBOAOPOIOB

2.4

ITpuponusie
VCTOYHHUKHU
YTJIEBOIOPOJIOB U UX
nepepaboTKa

[Ipupoansiii ra3. [lonytHeie HedTAHBIE
ra3bl. HeTh 1 ee npoucxoxaeHue.
CniocoOb1 iepepaboTKu HeDTH:
TICPETOHKA, KPEKUHT (TEPMHUYECKHUH,
KatauTudeckui). [TpoyKThI
nepepadoTKu HEPTH, UX TPUMEHEHUE
B MIPOMBIIJICHHOCTH U B OBITY.
KamenHsb1l1 yromis ¥ poyKThl €ro
nepepadoTKU.

JKCIEPUMEHTAIbHbIE METOAbI
HU3Y4YCHHUS BELIECTB

U UX NpeBpaLleHU:

e JlemMOHCTpaMu:

— xomtekiuu «<HedpTb» u «YT0omam»;
BuseopparMmeHt «Bynkanuzanus
PE3UHBI.

¢ JlaGopaTOpHBIE OIIBITHI:
KauyECTBEHHOE OIPEEIEHHUE YIiIepoaa
Y BOJIOPOJIa B OPTaHUYECKUX
BELIECTBAX;

O3HaKOMJIEHUE C oOpa3laMu
IJ1aCTMAcC, Kay4yKOB U PE3UHBI,
MOJEIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOJHBIX.

PEAKIMH C UCITOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYII.
XapakTepu3oBaTh HCTOYHUKHU
YIJIEBOAOPOIAHOTO ChIpbsi (He(DTH,
MPHUPOJIHBINA ra3, yrojb), CIIOCOOBI UX
nepepadoTKU U MPAKTUIECKOE
NpPUMEHEHHUE MOJTy4YaeMbIX NMPOIYKTOB.
Ncnonp30BaTh €CTECTBEHHO-HAYYHbIC
METO/Ibl TO3HAHUSI — IPOBEJICHHUE,
HAO0JII0ICHUE U ONTMCAHUE XUMUYECKOTO
IKCIIepruMeHTa (J1abopaTOPHBIC OITBITHI
U MPAKTUYECKUE PAOOTHI).

CrnenoBaTh npaBuiaM 0e30MacHOM
paboThI B 1ab0opaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbI U 000PYOBAaHMS, & TAKXKE
npaBuiIaM oOpalleHusl C BEIIeCTBaMU
B COOTBETCTBUU C UHCTPYKIMSIMU
BBITIOJIHEHUS JTA0OPATOPHBIX OIBITOB
Y MPAKTUYECKUX PabOoT MO MOITYUYESHUIO
Y U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpeacraBusTh pe3yabTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeNlaTh BBIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYUCICHHUS

LTSI OTIPEICTICHUS] MOJICKYISpHOM
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e [IpakTrueckue paboThI:

Ne 1. Tlonyuyenue sTUIeHA U U3YUCHUE
€ro CBOWCTB.

e PacuerHble 3a1a4u:

ONPEAEIEHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX JIEMEHTOB,;

pacueTsl N0 YPaBHEHUIO XUMUYECKOMN
peakuuu

(bopMyIIbI OpPraHU4EeCcKOro BELIECTBA,
10 YPaBHEHHUIO XUMUUECKON peaklnu.
CamocrosTenbHO TUIAHUPOBATH

Y OCYILECTBIISATH CBOO [I03HABATEIIBHYIO
JeSITENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYIIOBON yueOHOM
JEATeIbHOCTH

Uroro no pazneny

13

Pa3znen 3. Kuciopoaconep:ka

IHUE OPraHuICeCKUE COCIMHCHUA

3.1

Cruprsl. @enon

3

[IpenenbHbIe OTHOATOMHBIE CTIUPTHI:
METaHOJI ¥ 3TAHOJI, XUMHUYECKOE
cTpoeHue, Pu3nueckue U XuMUYeCKue
CBO¥CTBA (peaKIiK ¢ aKTUBHBIMU
MeTajlaMu, TaJOreHOBOI0POIaMHU,
ropeHue), npuMeHenue. BogopoaHas
cBs13b. DU3HOIOrnYecKoe JeHCTBUE
MeTaHoJa U 3TaHOJIa Ha OPTraHu3M
YyeJIOBEKa.

MHOroaTOMHBIE COUPTHI: TUICHTJIUKOJIb
U TJIULEPUH, XUMUYECKOE CTPOCHHUE,
bu3UYeCKUe ¥ XUMHUYECKUE CBOMCTBA
(B3auMOEHCTBHE CO MIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs PeaKius
Ha MHOTOATOMHBIC CITUPTHI).

PackpbIBaTh CMbICH H3y4aeMbIX
MOHATHH (BBISBIIATH MX XapaKTePHbIC
NPU3HAKH), YCTAHABJIMBATH UX
B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

IIPY ONIMCAHUH COCTaBa, CTPOCHUS

Y MPEBPALICHUN OPraHUYECKUX
COETMHEHU.

Hcronb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOH,
COKpaIlleHHOH ) ()OPMyJT OpraHIY eCKUX
BELIECTB.

VYcraHaB/IMBaTh NPUHAIIEKHOCTD
BELIECTB K ONPEIECIEHHOMY KJIaccy
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Du3nOoJIOruN4ecKoe JICHUCTBUE

Ha OpraHu3M 4esioBeka. [Ipumenenue
[JIMIEPUHA U ATUIICHTJIMKOJIS.
®enot. CTpoeHHE MOJIEKYIIbI,
buznyecKre U XUMUICCKHE CBOMCTBA
¢denona. TokcnaHOCTH (PEeHOTA, €TO
bU3M0IOrHYeCKOe JEeUCTBUE

Ha OpraHusMm uenoBeka. [Ipumenenue
denomna

3.2

AJBJIEruab!.
KapOoHOBBIEC KUCITOTHI.
CnoxHbie 2pupsI

Anbaerupl: GopMabaeri

¥l alleTAIbIET U1, XUMHUUECKOE
CTpoeHHe, PU3NIECKUE U XUMHUCCKHE
CBOWCTBA (PEAKIIMK OKHUCIICHHSI

Y BOCCTAHOBJICHUSI, KAYECTBEHHBIE
pEaKIMn), MOTyICHUE

Y TIPIMEHEHHE.

O/THOOCHOBHBIC MPE/ICITbHBIC
KapOOHOBBIC KUCIIOTHI: YKCYCHAsI
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
(du3rUecKre U XUMUYCCKHE CBOMCTBA
(oOmue cBOWCTBA KHCIIOT, PEAKIIHSI
STepUPHUKAIIMN), TTIOTYICHUEC

u npuMeHenue. CteapuHoBas

Y OJICMHOBASI KUCJIOTHI KaK
NPECTaBUTEIN BBICIIIMX KAPOOHOBBIX
KHUCIIOT.

MpbI1a KaK COJIHM BBICIIMX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, Ha3bIBATh UX
110 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OTJICJILHBIX TIPEJCTaBUTEIICH
KHUCJIOPOACOEPKAIUX COCAUHEHNM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
IpUMEHEHHE, PU3NIECKHE

1 XMMHWYECKHE CBOMCTBA, Ba)KHECHIIINE
CIIOCOOBI TTOTYYSHHUS] TUITUIHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
KHUCJIOPOJCOAEPKAMMNX COEAUHEHUN
(MeTaHoma, aTaHOIA, MINLIEPHHA,
dbenona, hopmanbaeruia,
aleTaIbJACTuAa, YKCYCHOM KUCIIOTHI,
TUIFOKO3BI, Caxapo3bl, Kpaxmara,
IEJUTIOJIO3BI); BBISBIISATH TCHETHYCCKYIO
CBSI3b MEXTy HUMU U TIOATBEPKIATh €€
HaJM4yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUECKHUX
PEAKILIMHU C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYII.

OmnuceIBaTh COCTaB, XUMHUUECKOEC
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTEePU30BaTh UX 3HAYCHUE

TU1S1 )KU3HEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OACHOCTH BO3ACUCTBUS
Ha JKMBBIC OPTaHU3MBI ONIPEACICHHBIX
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KHUCJIOT, UX MOIOIIIEE ICHCTBUE.
CnosxHble 3(hUpbl KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCTIOT.

[Munponus caoxxHbIX 23GUPOB.

Kupbl Kak MPOU3BO/IHBIE TIUIIEPHUHA
Y BBICIINX KapOOHOBBIX KUCIIOT.
I'maponus xxupos

3.3

YrieBoabl

VYrieBoabl: cocTaB, KjiaccuuKams
yIJIEBOJOB (MOHO-, JTH-

U morcaxapunl). I 1roko3a —
MPOCTEUIIINI MOHOCAXapHI:
0COOEHHOCTH CTPOCHHUS MOJICKYJIBI,
(u3HUecKre U XMMHYECKHE CBONCTBA
TIIFOKO3BI (B3aUMO/ICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PACTBOPOM OKCHJIA
cepeopa(l), BoccTanoBeHue, OpoKeHHE
TIIFOKO3bI), HAXOXKIEHUE B IIPUPO/IE,
IpUMEHEHHE TIFOKO3bI, OMOIOTHYeCKast
POJIb B )KM3HEAEATEILHOCTH OpraHu3Ma
yenaoBeka. PorocunTe3. Ppykros3a Kak
HU30MED TIIFOKO3BL.

Caxapo3a — pecTaBUTENb
JUCAaXapHI0B, TUAPOIIM3 Caxapo3kl,
HaXO0KICHUE B IPUPOJIC U IIPUMEHEHHE.
Kpaxmai u 1emnirono3a Kak mpUpOTHBIC
HOJUMEPBI. CTPOECHUE Kpaxmaa

OpPraHUYECKUX BEIIECTB, MOSCHATH
Ha MPUMEpPAX CIOCOObI YMEHBUIEHMS

Y IPEOTBPAIICHHS UX BPEAHOTO
BO3/JICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHNUE,
HaOJII0JJIEHUE U ONMCAHNE XUMUYECKOTO
IKCIIEpPUMEHTA (J1a00paTOPHBIE OMBITHI
U TIPaKTHYECKUE pabOTHI).

CrnenoBaTh npaBuiaM 0e30MacHOM
paboTsl B 1aboparopun

IIPU UCIIOJIb30BAHUN XUMHUYECKOM
MOCY/Ibl U 000pPYAOBAaHMS, a TAKXKE
npaBuiiaM oOpallleHus ¢ BEleCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMHU
BBITIOJTHEHUS TAOOPATOPHBIX ONBITOB

U [IPaKTUYECKUX padOoT 10 MOJIyUYEHUIO
Y U3YYECHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3amucu
YPaBHEHHUH COOTBETCTBYIOIIMNX PEAKIIAN
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BBIUMCIECHHUS

JUISL OIIPENIETICHUS] MOJIEKYJISIPHON
(opMyJIbl OPraHU4YECKOrO BELIECTBA,
10 YPAaBHEHHIO XUMUYECKON PEaAKIINH.
CaMocCTOsTENbHO TIAHUPOBATH
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Y IICJUTIONIO3BI, (PH3UYECKre

¥ XUMHYECKHE CBOMCTBA Kpaxmasa
(rumponu3, Ka4eCTBCHHAS peaKIns
C HOJIOM).

IJKCcrepUMeHTAJIbHbIE METO/IbI

U3Yy4YeHMs BellecTB U MX NMpeBpalleHHii:

e JlaGopaTOpHBIE OIIBITHI:
— TOpPCHUE CITUPTOB,;

- B3aUMOJICMCTBUE TJIMLIEPUHA C

ruapokcuaom meau(ll);

- KAUCCTBCHHBIC PCAKIINU aJIbJACTHA0B

(okHCIIEHHEe aMMHAYHBIM PACTBOPOM
oKcHuja cepedpa v TuIPOKCUIOM
memu(Il));

— B3aMMOJICHCTBHE Kpaxmaia ¢ HOAOM.
o [IpakTruueckue paboOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuerHrle 3aga4u.

- OIPENICIIEHNE MOJIEKYJISIPHOU

(bopMyJIbl OPraHUYECKOr0 BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 10 Macce
(00BEMY) MIPOYKTOB CrOpaHUS;

- pacyeThl 110 YPaBHEHHUIO XUMAYECKOU

peaKuu

Y OCYILIECTBIISITH CBOKO ITO3HABATENBHYIO
JESITEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBOM yueOHOMH
JESITEIbHOCTH

Uroro no pazneny

13
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Pa3znen 4. AzoTcoaep:kainiue OpraHnuecKue CoeTuHEHHUs!

4.1

AMWHBI.
AMUHOKHUCIOTHI.
benku

3

AMWHBI: METHJIAMUH — MPOCTEUIITINNA
peACTaBUTE]Ib AMUHOB: COCTaB,
XUMUYECKOE CTPOCHHE, (PU3UUECKUE

U XUMHUYECKUE CBOMCTBA (peakiiuu

C KHCJIOTaMHU M TOPEHHUS), HAXOXKICHHE

B MpUpoJie. AMUHOKHUCIIOTHI KaK
aMm(poTepHbIe OPraHUYECKHE COCTMHEHUS.
DuU3NYECKHE U XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha IMpUMepe TIIHINHA).
Buonoruueckoe 3HaUeHHE AMUHOKUCIIOT.
CHHTE3 IIENITHIOB.

benku kak NpupoHbIE MOTUMEPBHI.
[TepBuuHast, BTopu4yHas U TPETHYHAS
CTpYKTYypa O0€enKoB. X UMHUECKHE
CBOMCTBA OCJIKOB: TUIAPOIIU3,
JIeHATypaIlusi, KaYeCTBEHHBIC PEaKITUU
Ha OCJIKU.

JKcrepuMeHTAIbHbIE METO/IbI
U3Yy4YeHMs BelllecTB U MX NMpeBpallleHHii:
e JleMoHCTpauu:

— JeHaTypaius OeJIKOB MPU HarpeBaHUU;
— I[BETHBIC pEaKIINK OEIKOB

PackpsiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBISBJISATH X XapaKTEPHBIC
NPHU3HAKH), YCTAHABIIUBAThH X
B3aHMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHUE TTOHSATHS

MIpY OMMMCAaHUM COCTaBa, CTPOCHUS

U TIPEBpAIICHUN OPraHuYeCKUX
COCIUHCHUM.

Hcnonp3oBaTh XUMUYECKYIO CHUMBOIUKY
JUTSI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAIIIEHHOH) (OpMYJI OpraHnIeCKHX
BEIIECTB.

OnpenensTs MPUHAJICKHOCTh BEIIECTB
K OIPE/ICJIEHHOMY KJIacCy MO COCTaBY
1 CTPOCHHUIO, HA3bIBATh UX

10 CUCTEMATUYECKO HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
OT/ICJILHBIX TIPEICTABUTEIICH.
XapakTepu30oBaTh COCTaB, CTPOCHUE,
npUMEHEHUe, GU3NYECKUE U
XMMHUUYECKHUE CBOMCTBA, BAXKHCHUIIINE
CIOCOOBI MOJTYYEHHUS] TUTUYHBIX
MPEeJICTAaBUTEIICH a30TCOIepIKAIINX
COeMHCHHMI (METHIAMHHA, TIIMIIMHA,
OEJIKOB).
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OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSICHATh
Ha IpUMepax 3HaYeHue OENKOB

JUIsL OPraHU3Ma YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — HA0JI01aTh

Y ONIUCBIBATh JEMOHCTPALMOHHBIN
AKCIIEPUMEHT.

CaMOCTOATENBHO MIJIAHUPOBATH U
OCYIIECTBJISITH CBOIO IO3HABATENbHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYINIOBON yueOHOU
JeSITeIbHOCTU

Utor

0 IO pa3zeny

3

Pazneun. 5. BoicokomosieKyJISIpHBIE COeIMHEHUSI

5.1

IImactmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE MMOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUIA:
MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJUMEpPU3ALUU, CPEIHSS
MoJeKyJisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIAPHBIX
COEIMHEHU — MTOJIMMEPU3ALINS U
MTOJIMKOH/ICHCAIUSI.

[Tnactmacchl (MOJUATHIICH,
MOJIMTIIPOIIWIIEH, OJIMBUHWIXJIOPUL,
nosiuctupon). HarypanbHbrii

Y CUHTETUYECKHE KaydyKu

Brnaners n3yyaeMbIMU XUMHYECKUMU
MOHSTUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MIOHATHUN U IPUMEHSATH 3TH
NOHSTHS MPU ONMCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEKYJIISIPHBIX
OPraHUYEeCKUX BEILECTB,

1151 OOBSICHEHUS OTAENbHBIX (DAKTOB

U SIBJICHUM.

Hcnonap30BaTh XUMHYECKYO CUMBOJIUKY
JUTS1 COCTABJICHUS CTPYKTYPHBIX (POpMYIT
BEILIECTB U YPABHEHUN PEAKLUN
MOJTMMEPU3ALNHI U TTOJUKOHICHCAIUH.
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(OyTaMeHOBBIH, XJIOPOIIPEHOBBIN

U M30MPEHOBHIN). BojtokHa:
HaTypaJIbHbIC (XJIOMOK, IIIEPCTh, IICIK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BUCKO3a), CAHTETHYECKUe (KarpoH

Y JIABCaH).

IKCIEePUMEHTAIbHbIE METO/IbI

HU3yYeHHUs BelIeCTB M UX MPeBPAIlCHUI:

e J/leMoHCTpanyu:

— O3HAKOMJICHHE C 00pa3amMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, KayuyyKOB

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBA Kay4yKOB,
HanOoJee pacCIpOCTPAHECHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHUE

B Pa3IMYHBIX OTPACIAX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJI01aTh

Y OTIMCHIBATH JIEMOHCTPAIIMOHHBIH
AKCIIEPUMEHT

Hroro mo pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\

HaumenoBanue
pas3aesoB U TeEM
y4eOHOr0 MpeaMeTa

KomuuectBo
4acoB

[IporpamMmMmHOE conepxaHue

OcHOBHBIE BUJIbI I€ITEILHOCTH
oOy4Jaromuxcs

Paznen 1. TeopeTuueckue 0CHOBBI XUMUU

1.1

CtpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
ITepuognueckas
CUCTEMA XUMUYECKUX
AJIEMEHTOB

JI.1. MenpaeneeBa

3

Xumuueckuit aneMeHT. Atom. CocTaB
aTOMa, U30TOMbI. DIEKTPOHHAA
000J104Ka. DHEPreTUYECKUE YPOBHH,
OAYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenThI. OCOOCHHOCTH
pacnpeneneHus JIEKTPOHOB

10 OPOHTAISIM B aTOMaX MaJIbIX

1 OOJIBIINX MMEPUO0B. DIEKTPOHHAS
KOH(UTypalys aTOMOB.
[lepnoauueckuii 3aK0H

u [lepuonuueckas cucreMa XuMHUYECKHUX
sanemeHToB 1. . Menpaeneena.

CBsi3p IEPUOINYECKOT0 3aKOHA

u [leppoanyeckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJI0KHBIX BEIIECTB MO rpynnam

U TieproJiaM. 3HaYEHUE MEPUOIUYECKOr0o
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICH H3y4aeMBbIX
NOHATHH (BBISABIIATH UX XapaKTEPHBIC
NPHU3HAKH), YCTAaHABJIMBATH UX
B3aMMOCBS3b.

PackpbIBaTh CMBICI IEPUOINIECKOTO
3akoHa [[. 1. MenaeneeBa

Y IEMOHCTPHUPOBATH €TI0
CUCTEMATU3HUPYIOLLYIO,
OOBSACHUTEIBHYIO U IPOrHOCTUYECKYIO
GyHKIINU.

XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHUE ATOMOB XUMHUYECKUX
AJeMEeHTOB 1-4 neprnoaoB, UCHONIbB3YS
MOHATHUSA S-, P-, 0-3JCKTPOHHBIE
opOUTaNH, PHEPreTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMHYECKUX
AIIEMEHTOB U UX COCIUHEHNN

0 EpUOJaM U TpyIIam
[Teprnonuueckoit cucTeMsl

J1. 1. MenpaeneeBa
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anemeHTOB J[.1. MeHnneneeBa
B Pa3BUTUHU HAYKHU.
IKCIepUMEHTAJIBLHbIE METOAbI

HU3yYeHHUs BELIeCTB M UX MPEeBPALLICHMI:

e JleMoHCTpamuu:

Bunpt Tabmun «Ilepuonnyeckas
CHCTEMa XMMHUYECKHUX DJIEMEHTOB
.. MenneneeBa»

1.2

CrpoeHue BenecTna.
MHoroobpazue
BEIIIECTB

CrpoeHue BelecTBa. XUMUYECKas CBA3b.

Bupl (koBaJIeHTHAS HETIOJIIPHAS

Y MTOJIIpHAs, HOHHASI, METAJTHUCCKAs)

¥ MEXaHU3MbI 00pa30BaHUS XUMUYECKON
cBs13M (OOMEHHBIH U JJOHOPHO-
akKIeNnToOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTSD.
DIIEKTPOOTPULATEIBHOCTE. CTENEHb
okucieHus. KaTHOHbI U aHUOHBL.
BemiecTBa MoJIEKyIIIpHOTO

Y HEMOJICKYJISIPHOTO CTPOCHMUSI.

3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
THUIbI KPUCTANTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHATHE O IUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopel. KonnuecTBeHHBIE
XapaKTePUCTHKH PacTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE).
Knaccuduxkarus HeopraHn4eckux

PackpbIBaTh CMBICT H3y4aeMbIX
HOHATHH (BBIIEIATH UX XapaKTEPHbIE
NPU3HAKK) ¥ IPUMEHATH 3TH MTOHSITHSI
IIPH OTMCAHUK COCTaBa M CTPOCHUS
BEILIECTB, JIs1 O0BSICHEHHS OTAEIIBHBIX
(haKTOB U SBIICHU.

OmnpenessTh BUIbI XUMUYECKOM CBSA3U
(koBaJIeHTHOM, HOHHOM,
METaIMY€CKOM, BOIOPOIHOM)

B COEMHEHUSAX | THII KPUCTATHYECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
OmnpenensTh BaJEHTHOCTh U CTEIIEHD
OKHUCJIEHHS XUMHUYECKHUX DJIIEMEHTOB

B COCIMHEHUAX PA3IMYHOr0 COCTABA.
ITpOBOIUTH BBIYMCIIEHHUS

C UCIIOIBb30BAHUEM IOHATHS «MACCOBasI
JI0JIsI BEIIECTBA B PACTBOPE.

Bnaners n3ydaeMbIMU XUMHYCCKUMU
[IOHATHUSIMH.
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coennHeHul. Homenknarypa
HEOpPraHU4ECKUX BELICCTB.
JKCIePUMEHTAIbHbBIE METObI
HU3yYeHHUs BELIeCTB M UX MPEeBPALLICHMI:

e JleMoHCTpamuu:

— MOJCJIHU KPUCTAJNIMICCKUX PCHICTOK.

e PacuerHrle 3a1a4u.

— PaCUYCThI C UCITIOJIb30BAHUCM ITOHATHA
«MaccoBas J0JIs1 paCTBOPECHHOI'O
BCIICCTBA»

1.3

XUMHAYECKHUE
peakuuu

Xumunueckas peakuus. Kiaccupukanus
XUMHAYECKUX PEAKLIMI B HEOPTaHUYECKON
Y OpPraHMYeCcKOil XUMUU. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUH
IIPU XUMHUYECKUX PEAKLUAX.

CKOpOCTBh peakiuy, ee 3aBUCUMOCTb

OT Pa3INYHBIX (PaKTOPOB.

OOpaTtumsle peakiuu. XuMUYECKOe
paBHOBecue. PakTopbl, BIUSIOLINE

Ha COCTOSIHUE XUMHUYECKOT O
paBHOBECHSI.

[Tpunnun Jle lartenbe.
DNEKTPOIINTUYECKAs TUCCOLUALN.
CusnbHbIE U cl1a0ble 3JEKTPOJIUTHI.
Cpena BoAHBIX paCTBOPOB BEILIECTB!
KHCIIas, HeUTpanbHas, IEenoYHasl.

OOBACHATH 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOHN PEaKINH OT Pa3TUIHbIX
(bakTopoB.

OnpenensiTe XapakTep CMEIICHUS
XAMHUYECKOTO paBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
Bo3aeiictBus (mpuniun Jle [llarense).
CocTaBisiTh ypaBHEHMS peaKkUi
Pa3TUYHBIX THIIOB; MOJHBIC

Y COKpAIIICHHBIE YPaBHEHUS peaKinui
HMOHHOTO OOMEHA, yUUTHIBasl yCIOBHS,
MIPHU KOTOPBIX ITH PEAKIIUU UAYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI IO3HAHUS — ITPOBEICHUE,
HAOJI0/IEHUE U OMHCAHNE XUMUYECKOTO
IKCIEPUMEHTA (IEMOHCTPAIHOHHBIC

1 1a00paTOPHBIE OIBITHI, TPAKTHUECKHE
paboThI): IO OTIPEIETICHUIO CPEIbI
BOJIHBIX PAaCTBOPOB BEIIECTB, PEaKIIHiA
HMOHHOTO OOMEHA, BIIMSHUIO Pa3INYHbIX
(bakTOpOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBuUaM MOJIb30BaAHUS
XUMHUYECKOM OCY01 1 1ab0paTOpHBIM
000pyI0OBaHUEM.

[IpencTaBisiTh pe3yabTaThI
XHUMHYECKOTO YKCIIEPUMEHTA B hopMe
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Bonopoansrii mokazarens (PH) pactsopa.

Peakuuy noHHoro oomeHa

B OPTaHUYECKON U HEOPTaHUYECKON
XUMUHM.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [ToHarue 06 snekTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH.
[Iprmenenue 3eKTponnsa.
JKCIEPUMEHTAIbHBIE METObI

H3YYCHUS BEIIECCTB N UX npeBpameHnﬁ:

e J/leMoHCTpanuu:

— Pa3JIo)KEHUE NEPOKCHIA BOIOPOAA

B PUCYTCTBUU KaTajau3aTopa.

e JlaGopaTopHBIE OMBITHI:

IIPOBEJICHUE PEAKIIMI HOHHOTO
oOmeHa;

— OIpENEIEHUE CPeIbl paCTBOPOB
BEILIECTB C TIOMOIIbI0 YHUBEPCATBHOTO
WHANKATOPA.

e [IpakTuueckue paboThI:

Ne 1. Bniusinue pa3nuasbix GakTopoB
Ha CKOPOCTh XMMHUYECKOMN pEAKIINH.

e PacyeTHbIC 3a1a4H:

— pacueThl 0 YPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YuCJe
TEPMOXUMHUYECKUE PACUETHI

3aMuCcU YpaBHEHUH COOTBETCTBYIOLIUX
peaKkuuii U AeIaTh BBIBOJIBI HA UX
OCHOBE.

ITpoBOAUTH BBEIYMCIICHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKIIUH,
B TOM YHCJIE TEPMOXUMHUYECKHUE
pacyeThl

Uroro no pazneny

13
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Paznen 2. Heopranuveckas XumMus

2.1

Merasuibl

6

Meramisl. [lonoxeHne MeTauioB

B [leprnoanueckoi cucreme XMMUYECKUX
3JIEMEHTOB.

Oco0EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000JI0YEK aTOMOB METAILIIOB.

O6mue pusznyeckue CBOMCTBA
METAJIOB.

[IpumeHeHne MeTauioB B ObITY, MPUPOIE
u TexHuke. CIiiaBbl METAJLIOB.
DIIEKTPOXUMHUUYECKUI DSl HAIPSIKEHUN
MetauioB. O61ue crnocoObl MOTy4eHUs
MeTauioB. Kopposus MeTaios.
CnocoObI 3aIUTHI OT KOPPO3HH.
OO6m1as xapaKTeprucTUKa METAIIIOB
rinaBHbIX noarpynmn (IA-rpymma,
l1A-rpynma) [Teproauieckoii CHCTEMBI
XUMHUYECKHUX JIEMEHTOB.

Amomunanii. AMpOTEpHbIE CBOMCTBA
OKCH/JIa U TUJPOKCUIA ATTIOMUHUSL.
OO011as xapakTepUCTHUKA METAJIOB
0004HbIX oarpymi (b-rpyrm)
[Ieproanueckoit CUuCTEMBI

XUMUYECKUX JIEMEHTOB. ME/Ib,

LUHK, XpOM, KEJE30.

Baxueiuue coenuHeHUs: METAIIIIOB
(oKCHIBI, TUAPOKCHJIBI, COJIN).

PackpsiBaTh CMBICIT U3y4aeMbIX
NOHATHH (BBIACIATH UX XapaKTEPHBIC
MPHU3HAKU) U TPUMEHSTH 3TH TOHSATHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEILIECTB, JUIST 00BICHEHHUS OTACIbHBIX
(haKTOB U SBICHU.

OOBsCHATH 00IIME 3aKOHOMEPHOCTHU

B U3MCHEHHUH CBOMCTB DJIEMEHTOB —
METAJJIOB U X COCAMHEHUH C YUETOM
CTPOCHUS UX aTOMOB M TTOJIOKECHUS

B [Iepnonnueckon cucreme
XUMHYECKHUX DJICMECHTOB

1. 1. Menpaeneena.

Xapaktepu3oBath (OIKCHIBATh) OOIIHE
XAMHYECKHE CBOMCTBA METAJJIOB, UX
BOXKHEUIINX COCIUHEHN M, OATBEPKIast
ATO OMHKCAHUE NIPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEaAKINI; TPUMEHEHUE METAJIIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKXKE
HCITOJIb30BAHUE UX JJII CO3IaHUS
COBPEMEHHBIX MAaTEPHUATIOB

U1 TEXHOJIOTHH.

OnuceIBaTh CIIOCOOKI 3aIIMTH METAJIJIOB
OT KOPPO3UH.

PackppiBaTh CYyIIHOCTh OKUCIUTEIBHO-
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BKCHepI/IMeHTaJ'IBHbIe METOAbI

H3YYCHUS BEIIECTB N UX HpeBpameHnﬁ:

e JleMoHCTpaLuu:

— KOJUIeKIUs «MeTauibl U CILIABhI».

e JlaGopaTOpHBIE OIBITHI:
B3aUMOJEHCTBUE THAPOKCHIA
AJFOMUHHUS C PACTBOPAMH KUCIIOT

U LISJIOUEH,

KAUECTBEHHBIE PEaKIMU HA KATUOHBI
METAJLJIOB.

o [IpakTuueckue paboTHI:

Ne 2. Pemienue skciepuMeHTaAIbHbBIX
3a7a4 1o teMe «MeTasibl».

e PacuerHrle 3a1a4n.

— pacdersl Macchl (00beMa, KOTHYECTBA
BEIIECTBA) MPOAYKTA PEaKIIUH, €CITU
OJIHO U3 BEUIECTB JaHO B BUJIE PacTBOpA
C OIPEIEJIEHHON MacCOBOM JIOJIEN
PacTBOPEHHOIO BEIIECTBA

BOCCTAaHOBUTEJIHHBIX PEAKITUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOI0 OajaHca 3TUX PEaKLUu.
[IpoBoauTh peakuumy,
TIOJTBEPKIAIOIIIE XapaKTePHBIC
CBOMCTBA U3y4YaeMbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITYTEM HOHBI
METaJIIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — IIPOBEICHUE,
HAO0JIIOICHUE U ONTUCAHUE XUMUYECKOTO
IKCIIEpUMEHTA (IEMOHCTPAIMOHHBIC

1 1a00paTOPHBIE OMBITHI, MPAKTUIECKUE
padoTh).

[IpencTaBisiTh pe3yabTaThI
XUMHUYECKOT0 dKCIIEpUMEHTA B (hopme
3aIlMCH YPaBHEHUN COOTBETCTBYIOIINX
peaKnuii U JeaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh mpaBuUaM MOJIb30BAHUS
XUMHUYECKOM OCY01 1 1a00paTOpHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIUUCIICHHUS

M0 YPABHEHUSIM XUMHYECKUX PEaKIUH.
CamocTosTenbHO TIAHUPOBATH

U OCYIIECTBJIATH CBOIO MTO3HABATEIbHYIO
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NEATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYNIOBOM yueOHOU
NEATEIIbHOCTH

2.2

Hemetamiber

Hemerannel. [1onoxeHne HeMETaNIOB

B [leprnoanueckoi cuctreMe XUMHUYECKUX
anemenToB .M. Menneneera

¥ 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIOB.
AutoTpornus HeMeTauoB (Ha mpuMepe

KHCIIOpoa, cepbl, pocdopa u yriepona).

XHUMHUYECKHE CBOMCTBA BaKHEHIIINX
HeMeTaJI0B (TaJloreHoB, Cephl, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcuIbpl HEMETAIIOB.
Kucnopoaconepxanye KUCIOTHI.
Bonopoansie coenuHeHns
HEMETAJIOB.

JKCIepUMEHTAIbHbIE METO/IbI
HU3Y4YeHHUs BellecTB

U UX MPEeBPALCHUN

e JleMoHCTpauu:

— 00pa3iibl HEMETAILIOB,;
B3aUMOJICHCTBHE MEOU C a30THOM
KUCJIOTOW Pa3JIMYHON KOHIICHTPALIUH.
e JlaGopaTopHBIEC ONBITHI:

— Ka4ECTBEHHbIC PEAKIIMM Ha aHUOHBI
1 KaTUOH aMMOHHMS.

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATHH (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKU) U IPUMCHSTH 3TH TOHATHS
IIPY OITUCAHUM COCTABA U CTPOEHUS
BEIIECTB, /ISl 00BICHEHUSI OTJIETbHBIX
(hakTOB U SIBIICHUI.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3BMEHEHHUU CBOMCTB HEMETAJIIIOB

Y UX COCIMHEHUM C YYETOM CTPOCHUS
MX aTOMOB U TIOJIOKEHHUS

B Ilepuoauueckon cucreme
XUMHUYECKHUX JIEMEHTOB

J1. 1. Menpaeneena.

XapakTepru3oBath (ONMUCHIBATH) 00IINE
XUMHUYECKUE CBOMCTBA HEMETAIJIOB, UX
BAKHEHUIIIUX COCAUHEHUH, OJITBEPKIAs
ATO ONMHCAHUE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKHUX
peaKkuu.

XapaKTepu30BaTh BIUSHUE HEMETAIIIOB
Y UX COCMHEHUI Ha )KUBbBIC
OpraHU3Mbl; OUCHIBATh PUMEHEHHUE
B Pa3JIMYHBIX 00JIACTAX MPAKTUYECKOM
NEATENbHOCTH YEJIOBEKA.
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e [IpakTuueckue paboThI:

Ne 3. Pemenue skcriepuMeHTaNbHBIX
3a1a4 no reMe «Hemeramibr».

e PacuerHble 3a1a4u:

— pacyeThl MacChl BEILIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

Wi 00bEMY OJHOT'O U3 Y4ACTBYIOIIUX
B PEaKIUU BEILIECTB; PACUEThl MACCHI
(oObema, KoJIMIecTBa BEIIECTBA)
IPOAYKTOB PEAKIUH, ECIIH OJTHO

U3 BEILECTB UMEET MPUMECHU

2.3

CBs13b
HEOPTaHUUYECKUX
1 OPTaHHYECKUX
BEIIIECTB

Heoprannueckue u opraHu4eckue
KHCIIOThl. Heoprannueckune

Y OpraHU4eCKUEe OCHOBAHMUS.
AM@oTepHbIe HEOpraHUYECKUE

Y OpraHUYECKUE COEINHEHU.
I'eneTnueckas CBA3b HEOPraHUYECKHUX
Y OPraHMYECKUX BEIECTB

IlonTBEepKAaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHUYECKMMHU BEIECTBAMU

C ITIOMOUIBIO YPaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKIIHi.

PackpbIBaTh CyIIHOCTH OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOI'0 OajlaHCca ATUX PEaAKIUH.
IIpoBoauTh peakuy,
MOATBEPKAAIOLINE XapaKTEPHBIE
CBOMCTBA U3y4acMbIX BELIECTB,
pacno3HaBaTh ONBITHBIM IIyTEM
aHUOHBI, TPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHHUSI — IPOBECHHUE,
HaOJI0/IEHUE U OMMCAHUE XUMUYECKOTO
IKCIIEpPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, MPAKTUYECKHE
paboThI).

IIpencraBiATs pe3ynbTaThl
XMMHYECKOTO 3KCIIEpUMEHTa B opMme
3allMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CJ'ICI[OBaTI) IIpaBuJIaM I10JIb30BaAHUA

XUMHUYECKOM TOCYA0M 1 1a00paTOpHBIM

000pyIOBaHUEM.

[IpoBOIUTH BBIYUCICHHUS

110 YPaBHEHUSAM XUMHYCCKUX PEAKITUH.
CamocTosTenbHO TIAHUPOBATH

N OCYIHICCTBJIATH CBOIO ITO3HABATCIIbHYTO

NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIMIOBON yueOHOM
NEATEIbHOCTH

Hroro no pazneny 17
Pasaea 3. XumMus u KU3Hb
3.1. | XuMus v KU3Hb 4 Posis xumuu B o0ecrieueHnu PackpbIBaTh poiib XUMUHY B PEIICHUH

DKOJIOTMYECKOM, SJHEPTreTUUECKOU

U MULIEBOM 0€30MaCHOCTH, pa3BUTUU
MeauuHsl. [IoHATHE 0 HAYYHBIX
METO/Iax NTO3HAHUS BEILECTB

Y XUMUYECKUX PEAKIIHM.
[IpencraBienust 06 OOIMKUX HAYUHBIX
IPUHIMIIAX MPOMBIIIIEHHOTO MOJIYYeHUS
BOKHEHININX BEHIeCTB (Ha MpUMepax
IIPOM3BOJICTBA AMMHAKa, CEPHOU
KHCJIOTHI, METAHOJIA).

YetoBEK B MUpPE BEUIECTB, MATEPUATIOB
Y XUMUUYECKUX PEaKIU. XUMHUSI

Y 3710POBbE YEJIOBEKA; IPaBUIIa
VICII0JIb30BAHMS JIEKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPbEBBIX

1 HKOJIOTMUECKHUX MPooIieM
YeJI0BCUYSCTBA, ONUCHIBATH OCHOBHBIC
HaIlpaBJICHHS Pa3BUTHS XUMUYECKOU
HayKHU U TEXHOJOTHH.

[TpumensTh mpaBuia 6€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMH,
UCIIO0Ib3YEMbIMH B TTOBCEIHEBHOM
KU3HH, TIPaBUJIa TTOBEJCHUS B IEIIAX
cOepexeHust 3J10pOBbS U OKpYKarolel
MIPUPOIHOM CpeJibl; TIOHUMATh BpPe/l
(omacHOCTB) BO3/ICHCTBHS Ha JKUBBIC
OpTraHU3Mbl ONPEACICHHBIX BEIIECTB
cMbich nmokaszarens [IJIK, moscHsaTh
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npenaparos; paBuia 0€30MacHOro
UCIOJIb30BaHUS IPETapaToB OBITOBOM
XUMUU B TOBCEHEBHOM JKU3HMU.
beITOBast XUMHUYECKasi TPaMOTHOCTb

Ha [IpUMeEpax CrnocoObl
YMEHBIICHUS U IPEAOTBPAICHUS
MX BPEIHOI'O BO3IACUCTBHUS.
AHaJIM3UPOBATh U KPUTUUECKU
OLIEHUBaTh WH(HOPMAIIHIO,
CBSI3aHHYIO C XUMUYECKUMU
MPOIIECCAMU U UX BIIMSHUEM HA
COCTOSIHUE OKPY>KAIOIIEH Cpebl.
Hcnonp30BaTh NOTy4YEHHBIE
3HAHUS U MPEICTABICHUS O
chepax

NESATEeNbHOCTH, CBSI3aHHBIX C
HAayKOH U COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JIJIs
OpHUEHTAIMU B BHIOOpE CBOEH
Oynyuiei mpodeccuoHaaIbHON
JESTENbHOCTH.

[IpuHUMaTh ydacTre B 00CYKICHUU
po0JIEM XUMHUYECKON 1
AKOJIOTMYECKON HaNpaBJIE€HHOCTH,
BBICKAa3bIBaTh COOCTBEHHYIO MO3UIIUIO
1o mpoodaemMe

U peiiaraTb BO3MOXKHBIE TTyTH €€
pelIeHHs

Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOBIIO

I[TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosanuyectBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (mudpoBbie)
Ne n/mt OpOrpaMMEI Beero KOﬁHTpOJIbeIe Hp6a1cnmec1me 06pa30BATEBHBIE
padoThI padoTbI pecypebi
Pasjen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOil XMMUM
[Ipenmet oprannueckoi xumuu. Teopus Sd(a?ullvlao https://mob-
1.1 ;/[Tp(];eHI/ISI OpPraHMYECKUX COEAUHEHUN A. 3 OUBIKOH JIAE
- byTICpoBa https://physicon.ru/
Hroro mo pazneny 3
Paznen 2. YrieBoaopoasl
OO0 MDO https://mob-
2.1 [IpenenbHBIC YTIEBOIOPOILI — AJTKAHBI 2 edu.ru/
' pea YHICBOAOPOA ®U3UKOH JIAB
https://physicon.ru/
OO0 MDO https://mob-
29 HenpenenbHbie yriaeBogopoabl: aaKeHs!, 6 1 edu.ru/
' aJIKaJIUEHBI, AJIKUHBI OUN3UMKOH JIAB
https://physicon.ru/
OO0 MDO https://mob-
2.3 ApoMaTHYeCKHE YTICBOIOPOIBI 2 edu.u/
' yr ®U3UKOH JIAB
https://physicon.ru/
OO0 MDO https://mob-
24 [IpupoaHble HCTOYHUKH YTIIEBOJOPOJIOB U 3 1 edu.ru/
' uX nepepadoTka ®U3MKOH JIAB
https://physicon.ru/
Hroro mo pazneny 13

Pasnen 3. Kuciiopoacoaep:kaiiue opranudeckue coeJuHeHust
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000 M3BO https://mob-
edu.ru/

3.1 Crupter. denon 3 OU3NKOH JIAE
https://physicon.ru/
000 M3BO https://mob-
32 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 edu.ru/
' Crnoxxnble YU ®U3UKOH JIAB
https://physicon.ru/
000 MDO https://mob-
3.3 YrieBoast 3 edu.ru/
: DOU3UKOH JIAB
https://physicon.ru/
Hroro mo pazneny 13
Pasjen 4. A3oTconepskaiue opraHudecKue coeInHeHust
000 MBO https://mob-
edu.ru/
4.1 AMUHBI. AMUHOKHUCJIIOTHL. benku 3 OU3NKOH JIAE
https://physicon.ru/
Uroro mo pazneny 3
Pa3nes 5. BeicokoMoJIeKyJISIpHbIE COeAMHEHUSI
000 M3BO https://mob-
edu.ru/
5.1 [Tnactmaccel. Kayayku. Bomokna 2 OUBIKOH JIAE
https://physicon.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 ITIPOITPAMME 34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHnue pa3aesioB 1 TeEM nudposBbie
Ne n/m P Konrpoabueie | IIpakTuyeckue (cpp )
MPOrpaMMbI Bcero o0pasoBaTe/ibHbIE
padoTbI padoThI pecypesI
Pa3jen 1. TeopeTnueckue 0CHOBBI XMMUM
Crtpoenue atoMoB. [leprnoanyeckuii 3aKkoH Sd(a?ullvlao https:/mob-
1.1 u [lepuognyeckas cucTeMa XUMHYECKHUX 3 MKOH JIAE
anemeHToB J[. . Menaeneena https://physicon.ru/
000 MBO https://mob-
12 Crpoenue BemiectBa. MHOTO0OOpa3ue 4 edu.ru/
- BEIECTB ®U3MKOH JIAB
https://physicon.ru/
000 MBO https://mab-
edu.ru/
1.3 XUMHYECKHE PEAKITUN 6 1 1 OUBUKOH JIAE
https://physicon.ru/
Hroro mo pazneny 13
Pa3nen 2. Heopranuyeckas xumusi
000 MBO https://mob-
edu.ru/
2.1 Meramibl 6 1 OU3NKOH JIAE
https://physicon.ru/
000 MDBO https://mob-
edu.ru/
2.2 Hemeramisl 9 1 1 OUBUKOH JIAE
https://physicon.ru/
2.3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 2 g)d(a?ullvlao hitps://mob-
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BEILIECTB

OU3UKOH JIAB
https://physicon.ru/

Hroro no pazneny 17
Pa3nea 3. XumMusd u Ku3Hb
000 MBO https://mob-
31 x 4 edu.ru/
. MU U KU3HD DOU3NKOH JIAE
https://physicon.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHO#M OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPseMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero oopa3oBaHus

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHUH

11

CpopMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAy4YHOM KapTUHbBl MHpA, POJM XUMUU B TIO3HAHUU
SBJICHUA TPUPOABI, B (HOPMUPOBAHUHM MBIIUICHUS € KYJBTYPBI
TUYHOCTH, €€ (YHKIMOHANBFHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKUX 3a7a4 M DIKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3JI0POBbIO U IPUPOJHOM cpejie

1.2

1.3

Binanenue cucTteMON XMMHUYECKHMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararIue MIOHSITHS (monekyna, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas CBA3b,
MOJIb, MOJIIpHasi Macca, MOJSIPHBIA OO0BEM, YIJIEPOIHBINA CKEJIET,
(GyHKLMOHANbHA  TIPyNNa,  paguKan,  H30Mepusi,  M30MEpHI,
TOMOJIOTMYECKMH  Psil, TOMOJIOTH, YIJIEBOJIOPOABI, KHUCIOPOA- U
a3oTcoJepKallue COCIUHEHUs, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrmeBopbl, KUphI, O€JNKH), MOHOMEp, HOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHCHHS); TEOPUH M 3aKOHBI (Teopus
XMMHUYECKOTO CTpOoeHHUs opranuueckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHUMHUH, (AKTOJIOIHMUECKUE
CBEIECHUS O CBOWCTBAaX, COCTaBe, IMOJy4YeHHH U Oe30macHOM
UCIOJIb30BAaHUN  BAXHEUIINX HEOPraHWYECKMX U  OPraHMYECKUX
BELIECTB B ObITY M PAKTUYECKOM €A TEIBHOCTH YEIOBEKA

ChopmupoBaHHOCT, yMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATHM,  YCTAaHABJIMBAaThb  MX  B3aUMOCBA3b,  MCIOJIb30BATh
COOTBETCTBYIOIIME TOHATHS NPH OMNHCAHMM COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHUN

1.4

c(OpPMUPOBAHHOCTh YMEHHUHN HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY
IUISL  COCTaBJICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOI,
COKpaIméHHoi) GOpMysI OpraHMYECKHX BEHIECTB M YPaBHCHHM
XUMHUYCCKUX peaKHHfI, HU3roTaBJIMBATb MOACIIU MOJICKYJI OPraHUYCCKUX
BEIIECTB Ul WILTIOCTPAIMM MX XUMHYECKOTO M MPOCTPaHCTBEHHOTO
CTPOEHMSI

1.5

ChOopMHUpPOBAaHHOCTh ~ YMEHHMH  YCTaHABJIMBATh  MPUHAIICKHOCTH
M3YyYEHHBIX OPraHUYECKUX BEIIECTB MO MX COCTaBy W CTPOCHHIO K
onpenenéHHoMy kinaccy (rpymme) coeaumHeHui  (YIIIEBOIOPOIHI,
KUCIIOPOJl U A30TCOMACPIKAIINE COCIMHCHUS, BBICOKOMOIICKYIISIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHWA 10  CHCTEMAaTHYECKOM
nomenkiarype (IUPAC)

1.5

1.6

ChopMHPOBAHHOCTh YMEHHSI OIPECIISATh BHIbl XUMUYCCKOW CBSI3H B
OPraHUYECKUX COCTUHCHHSX (OJMHAPHBIC U KPATHBIC)
ChopMHUPOBAaHHOCTh ~ YMCHHS HPUMEHSATH.  TOJIOKCHUS  TCOPHUH

CTpOeHHUsl opranmdeckux BemectB A.M. BytiepoBa ans oObsiCHEHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT HX COCTaBa M CTPOCHHUs; 3aKOH




COXPAHCHUS MACChI BEIICCTB

YrneBoaopobl. Kucnoponconep:xarue u a30TCOJIepKaIIne
OpraHMYEeCKHEe COeTMHEHUS. BBICOKOMOIEKYISIpHBIE COeTMHEHUS

2.1

ChopMHPOBAaHHOCT YMEHHH MPUBOIUTH TPUBHAIBHBIC Ha3BaHUs
OT/HENBbHBIX OPraHMYECKMX BEINECTB (DTHJIEH, NPOIMIIEH, alEeTHIIEH,
STHJIEHTJIMKONb, TIHIEPUH, (EeHON, (GopMalbIeru, ameTaibIeru,
MypaBbHMHAs KHCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCJIOTa,
CTeapuHOBasi KHCJIOTa, TIIFOKO3a, (PYyKTO3a, Kpaxmal, MeJUIII03a,
TITULIVH)

2.2

ChopmupoBaHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3MyYecKue W XHMHUYCCKHE CBOMCTBA THUIMYHBIX IPEICTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHMX BEINECTB (METaH, 3TaH, ITHJICH,
MpoMuieH, aneTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeH3odn,
METaHOJI, TAHOJ, 3TUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, areTalbIeTh],
MypaBbHHAsE M YKCyCHas KHUCJOTHI, TJIFOKO3a, Kpaxmall, LeJIi003a,
AMHHOYKCYCHasl KUCJIOTA)

2.3

ChopmupoBaHHOCT, YMEHHS WILTIOCTPUPOBATh T€HETHYECKYIO CBS3b
M@Ky  TUIWYHBIMH  TPEJACTABUTEISIMU  PA3JUYHBIX  KJIAcCOB
OpraHWYECKHX BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMHPOBAaHHOCTH YMEHHUS XapaKTepU30BaTh HUCTOYHHKH
YIJIEBOJOPOIHOTO ChIpbst (HETh, PUPOIHBIN ra3, yrojb), CHOCOOBI HX
nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOAYKTOB MepepabOTKU

3.1

XUMHUA U )KU3HL. PacuéTrl

CdopMHUpOBAaHHOCTh YMEHHUH BIAACTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METOAaX HAy4YHOIr'O MO3HAHMS, UCIOJIb3YEMbIX B XUMUU MIPU U3yUYECHUU
BCIIECTB M XHMHYECKUX sBJICHUH (HAONIOICHHME, W3MEpEHHE,
JKCIIEPUMEHT, MO/JICIIUPOBAHUE), WCII0JIb30BATh CHUCTEMHBIE
XUMHYECKHE 3HAHUS I [PUHATHS PpeUIeHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaAlIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

3.2

ChopMHUpOBaHHOCT, yMEHUH COONIOAATH TIpaBWiIA TOJIb30BAHUS
XMUMHYECKOM TOCYAOH M J1abopaTopHbIM OOOpPYIOBAHUEM, a TaKKe
npaBuia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU
T10 BBITOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

3.3

CdopMHUpOBaHHOCTH YMEHHI IJIAHUPOBATH U BBITIOIHATH XUMHUYCCKUN
OKCIICPUMCHT (HpeBpameHI/m OpTraHU4YCCKUX BCIICCTB IPpU HAI'PCBAHUU,
MOJIy4YeHHUE ITUJICHA U U3yUeHHE €ro CBONCTB, KAUECTBEHHBIC PEAKIIHH
OpraHMYECKMX BEILECTB, JeHAaTypauus OEJKOB IIpU HarpeBaHuH,
[[BETHBIC pPEaKIMU OEJIKOB) B COOTBETCTBHHM C TPABHIAMHU TEXHHKH
0€30MaCHOCTH TpH OOpaIIeHWH C BEIIECTBAMH U J1a0OpaTOPHBIM
o0opynoBaHueM, MPEJICTaBISTh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (QOpMe 3amucHd YpaBHEHHH COOTBETCTBYIOIIUX
peakiuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHI MPOBOIUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHHsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEINCCTBA HIIH
MPOJIYKTa PEAKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB MM MTPOAYKTOB PEAKIIHH)

3.5

CdhopMupoBaHHOCTH YMEHUI KPUTHYECKHU aHaJIU3UPOBAThH




XMMUYECKYI0 MH(pOpMAIMIO, TMOITy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB
(cpencrBa maccoBoii nH(MopManuy, ceth MIHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTh yMEHHUI CcOOMIOAATh MpaBWiIa 3KOJOTMUECKU
1eaecoo0pa3HoOro MOBEAEHUS B OBITY U TPYIOBOM [€ATEIBHOCTU B
LEISIX COXPAaHEHHs CBOETO 3J0pOBbS M OKpYXKAlOIIeW IPHUPOIHOU
Cpellbl, 0CO3HaBaTh ONACHOCTh BO3JICHCTBUSl HA JKUBbIE OPraHU3MBI
OIIPEAEIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAsl CMBICI IOKAa3aTels
MK (mpemenbHO JOMYCTHMOW — KOHICHTpPAIMM), TMOSCHITH Ha
IpUMEpax CIocoObl YMEHBIIEHUS M MPENOTBpAIEHHs] MX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YeJIOBEKa

11 KIIACC

Kon
MpoOBEPsSIEMOro
pe3yJibTaTra

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpPeIHEero 001ero odpazoBaHusi

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHUU

1.1

Bnanenne cucreMoil XMMHYECKMX 3HAHUH, KOTOpas BKIHOYAET:
OCHOBOIIOJIAraroIIue MOHATUA (xuMuyecKuit J3JIEMEHT, aToM,
SJIEKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTb, CTEHEHb
OKHCJICHMs], XMMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIAPHBII
00BbEM, KpUCTAJUIMYECKass pEelmETKa, TUIBI XUMHUYECKUX peaklui
(OKHCITUTENIEHO-BOCCTAHOBUTENIBHBIE, JK30- W JHAOTEPMHYECKHE,
peaknuy WOHHOTO OOMEHA), PacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOIHTHI,
DIIEKTPOJIUTUYECKAsT ~ AUCCOLMALUS, OKHUCIMUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH pEaKIMy, XMMHYECKOe PABHOBECHE); TCOPUH U
3aKOHBI (TEOpHsl AIIEKTPOIUTHYECKON auccounanud, [lepronuueckmit
3akoH [I.M. MenyeneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHH, (DAKTOTOTUUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJYYEHMH U OE30MaCHOM HCIOJIb30BAHUU BaXKHEHIINX
HCOPraHNM4YCCKUX BCIICCTB B 6BITy n HpElKTH‘-IGCKOfI JACATCIIBHOCTHU
YeJloBeKa

1.2

ChopMupoBaHHOCTh YMEHHUI BBISBIATH XapakTepHbIE NPU3HAKU WU
B3aMMOCBSA3b W3Y4YCHHBIX IOHATHM, IPHUMEHATH COOTBETCTBYIOLINE
MOHATUS IIPU OINHUCAHMM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEUICCTB M WX IPEBPAILCHUN; BBIABIATH B3aHMOCBSA3b XMMHYECKHX
3HaHUHI c MTOHATUSAMHU u IIPEACTaBICHUSAMU IPYyTrux
€CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

BnajneHue OCHOBHBIMH METOJaMH HAYyYHOTO TO3HAHHS BEIIECTB U
XUMHYCCKUX sBJACHHUU (HAOMIONEHHE, HW3MEPEHHE, JKCIIEPHUMEHT,
MO/JICJIUPOBAHKE)

1.4

1.5

ChopMHPOBAaHHOCTh YMEHHI OIPENENATh BAICHTHOCTh W CTENEHb
OKHCJICHUSI XHUMHYECKHX ODIIEMEHTOB B COCJAMHCHHAX Pa3IUYHOIO
cocTaBa, BHMJ  XUMHYECKOM  CBsa3u  (KOBaJe€HTHas, HOHHAasi,
MeTaJlJIMuecKast, BOJIOPOIHAS) B COCIUHEHUSX, THIT KPUCTAUTHUECKON
pPEMIETKH KOHKPETHOrO BemlecTBa (aToMHas, MOJEKYIsIpHasi, HOHHasi,
METaJTHIECKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAEIIATh XapakTep Cpeabl B BOJHBIX




pacTBOpaxX HCOPraHNUICCKUX COE€IUHEHUI

1.6

ChopMupoBaHHOCTE ~ YMEHHUS  KJIacCH(DHUIUPOBATH  XUMHYECKHC
PEAaKIIUK 10 Pa3InYHbIM MpPU3HAKaM (YHUCITY U COCTaBY peardupyrommx
BEIIIECTB, TEIUIOBOMY J(QEeKTy peakiuu, H3MEHEHHUIO CTeleHen
OKHUCJICHHUS  DJIEMEHTOB, o0paTUMOCTH  pEaKIHH,  YYacTHIO
KaTaJn3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHUH  COCTAaBISATH ypaBHEHHS  peakiui
pPa3IUYHBIX THUIOB, IOJHBIE M COKpAIllEHHbIE YpPAaBHEHUS pEaKIMM
HMOHHOTO OOMEHA, YUUTHIBAsl YCIOBHSI, IPU KOTOPBIX 3TU PEAKIUU UAYT
JI0 KOHLIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONINE
KAueCTBEHHBIM COCTaB  PA3JMYHBIX HEOPTaHWYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAHMYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO 0anaHca ATHX peaKIHii

1.10

CdopmupoBaHHOCTE yMEHUH OOBSACHATH 3aBHCUMOCTH CKOPOCTH
XUMHYECKON PEeaKIK OT pa3uYHbIX (PaKTOpPOB

1.11

ChopMupoBaHHOCTH ~ yMEHHUIl  OOBSCHATH  XapakTep CMELICHHS
XMMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHELIHETO BO3/EHCTBHS
(mpunuun Jle LlaTenbe)

O6H_[aﬂ N HCOPraHUW4CCKass XUMUs

2.1

ChopMupoBaHHOCTH yMEHHMH pacKpbiBaTh cMbich [lepuoandeckoro
3aKOHa J. Menneneena u JEMOHCTPUPOBATH €ro
CHUCTEMATH3UPYIOIIYI0,  OOBSICHUTEIbHYI0O M  MPOrHOCTUYECKYIO

byHKITUN

2.2

CdopMupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMH4YeCKHX »3jemMeHToB 1-4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux dnemeHToB J[.MI. MenneneeBa, uCnonb3ys
HOHSTUS  «S-, P-, O-2JIEKTPOHHBIC OPOUTAIN», «IHEPrETUUCCKHUEC
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHUS  CBOWCTB
XUMUYECKHUX JIEMEHTOB M MX COEJUWHEHUU IO MEepHoiaM U Ipynnam
Ileproguueckoii cucremsl xuMuaeckux 31aeMeHToB J[.M. Menaeneesa

2.3

ChopMHPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIUEC
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEILECTB Pa3JIMYHbBIX KIIACCOB,
HNOATBEPXKaTh  CYLIECTBOBAHME  TI'CHETHYECKOM  CBA3M  MEXKAY
HEOPraHMYECKMMM  BELIECTBAMM  C  IIOMOLIBIO  ypaBHEHUH
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHi

24

CdopmupoBaHHOCTh  YMEHHH  yCTaHABIMBATh  MPUHAATICIKHOCTH
HEOPraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpPEICIEHHOMY Kilaccy
(rpymrie) coenuHeHuii (MIPOCThIE BEIIECTBA — METAJUIBI M HEMETAJLIBI,
OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THAPOKCH/IBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHUI HMCIOIB30BaTh XMMUYECKYIO CHMBOJIMKY
JUIE  cOCTaBJIeHUS (OpMyJ BEIIECTB M yPaBHEHHWH XUMHUYECKUX
peakuuii, cucremarnieckyto HomeHknatypy (IUPAC) u tpuBHanbHbie
Ha3BaHUS OTACIbHBIX HEOPraHWYECKUX BellecTB (yrapHbli ras,
YIJIEKUCTBIA Ta3, aMMHaK, rameéHas W3BeCTh, HeraliéHasi H3BECTb,




IMUTHEBAs COoAa, IMUPUT U ):[pyrI/Ie)

2.6

ChopMHPOBaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIUEC
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEILIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKJIATh  CYIIECTBOBAHME  TE€HETHMYECKOM  CBS3M  MEXKIY
HEOPraHUYECKUMU BEILECTBAMU c MIOMOLLBIO yYpaBHEHUHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.7

CdopMupoBaHHOCTh YMEHUIA TUIAHUPOBATH U BBITIOIHATH XUMUYECKUIN
IKCIIEPUMEHT (Pa3lIOKEHUE TEPOKCHAa BOJOpPOJA B IPUCYTCTBUH
KaTajlu3aTopa, ONpelesieHue Cpeibl pacTBOPOB BEUIECTB € IOMOIUIbIO
YHMBEpPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHbIX (PAKTOPOB Ha
CKOPOCTh ~XMMHMYECKOH peakiH, peaklud HOHHOrO OOMeHa,
Ka4eCTBEHHBIC PEAKINU Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHMSI, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay [0 TeMaM
«Metamnb» U «Hemeranib») B COOTBETCTBUH C MPAaBUIIAMH TEXHUKH
0€30MacHOCTH TMpHU OOpAILIEHWH C BEIIeCTBAMH M JIaOOPaTOPHBIM
00opynoBaHueEM; IIPEACTABIIATH pe3ysIbTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMe 3alUCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpPOBATh BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHMH COONIOAATH TMpaBWiIa TMOJIH30BAHUS
XUMUYECKON TOCYI0M M J1abopaTOpHBIM OOOpPYAOBaHHEM, a TaKkKe
nmpaBuiia 0OpaIIeHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU
10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUECKUX OIMBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepU30BaTh  XHMHYECKUE
IPOLIECCH], JIEKAIINE B OCHOBE INPOMBIIIICHHOTO IOIYYEHHUs] CEpHOU
KHCJIOTHI, aMMHaKa, a TaKkke CPOPMHPOBAHHOCTH NPEACTABICHUNA 00
Oo0mMX HAay4yHBIX MPHUHIUMNAX ¥  OKOJOTHYECKHX  MpodiieMax
XMUMHYECKOI'0 IPOU3BOJICTBA

XUMHUS U KU3HB. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XUMUU B TIO3HAHUU
SBIIGHUN TPUPOIBI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPBI
TUYHOCTH, €€ (YHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM is
pelleHrs TPAKTHYECKUX 3a/lad U DKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cpejie

3.2

CdopmupoBaHHOCTD yMEHUHI KPUTUYECKH aHaJIU3UPOBAThH
XUMHAYECKYI0 HH(OpMAIMIO, MOJYyYaeMyK W3 Pa3HBIX HMCTOYHHKOB
(cpemcTBa MAacCOBOM KOMMYHHKAIIUH, CeTh IHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFOATh TPABHIA AKOJIOTHYECKU
11eJIeCO00Pa3HOro TOBE/ICHHS B OBITY W TPYJIOBOW NESITEIbHOCTH B
IENIAX COXPAHEHHS CBOETO 370POBbS M OKPYJKAIOIIeH MPUPOIHON
cpepl

3.4

Oco3HaBaTh ONACHOCTb  BO3JACHCTBHA Ha JKMBBIE OPTaHU3MBI
OINpPEACIEHHBIX BEIECTB, TOHUMast cMblch nokasarens [I/IK, nmoscHaTe
Ha MpuUMepax crocoObl YMEHbIIEHUSI U MPEJOTBPAIIECHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YE€I0BEKa

3.5

CdopmupoBaHHOCTH YMEHUN MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM IIOHATHSA «MaccoBas J0Js BELIECTBA B PacTBOPE,
OOBEMHBIX OTHOIICHHM Ta30B MPU XUMUYECKUX PEAKIHUAX, MAaCChl
BellecTBa WK 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEILECTBA,




Macce WM 00BEMY OHOTO M3 YYAaCTBYIOIIMX B pPEaKIMU BEIIECTB,
TeroBoro d3(dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChI
BEILECTB, TPEBPALICHUS U COXPAHEHUs] YHEPTUU




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

TCOpCTI/I‘-ICCKI/IC OCHOBBI OpFaHI/I‘{eCKOﬁ XUMHU

11

[IpenmeT opraHuveckod XUMHUHU. €€ BO3HHMKHOBEHHE, Pa3BUTHE W 3HAUCHHUE B
HOJIY‘-ICHI/II/I HOBBIX BCIICCTB U MaTepI/IaJIOB. Teopml CTpOGHI/IH OpI‘aHI/I‘IeCKI/IX
coequHennit A.M. byTiepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

CtpykTypHble (QOPMYNIBl OpPraHMYECKHUX BemlecTB. ['oMoyorusi, H30Mepus.
XuMuYecKasi CBSI3b B OPraHMYECKHX COCJAMHEHHUSX — OJIMHApHbIE U KpPaTHBIE
cBsi3u. [IpencraBienue o KIaccu(pUKaMU OPraHMUECKUX BEIIECTB

1.3

HomeHkiaTypa OpraHMuecKUX COCJMHEHHH (CHCTEMaTHYeCKas) U TPUBHATbHBIC
Ha3BaHUs BAXKHEUIINX IIPEICTABUTENIEH KJIIACCOB OPTaHUYECKUX BEILECTB

VYri1eBo10poabl

2.1

AJIKaHBI. COCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAn. MertaH u 3TaH — HpOCTCfIIlIPIC
IpeACTaBUTCIIN AJIKAHOB. (1)I/I3I/I‘I€CKI/I€ N XHMHYCCKHE CBOMCTBa (peaKuI/m
3aMCIICHUSA U FOpeHI/IH), HAaXOXKACHUC B IPUPOAC, IMOJTYUCHHUEC U IPUMCHCHUC

2.2

AJIKEHBI. COCTaB M CTPOEHHE, TOMOJOTHYECKHM psil. DTUIEH U MPONUIEH —
NpOCTEHIINE NPEACTAaBUTENN aJKEHOB.: (U3UYECKHE M XMMUYECKHE CBONCTBA
(peakuuy TUAPUPOBAHWS, TAJIOTCHUPOBAHUS, THIPATAIUN, OKUCICHHS WU
HOJIMMEPHU3AIIHH), TOTYIYCHHUE U IPUMCHEHHE

2.3

Ankanuensl: Oyraguen-1,3 wu wMetwiOyramueH-1,3: crTpoeHue, BaKHEHUIINE
XUMHUYECKHE CBOWCTBA (peakiys mojuMepusainu). [ToaydeHne CHHTETHYECKOTO
Kay4dyKa U Pe3UHBI

2.4

AJIKMHBI. COCTaB U OCOOCHHOCTHU CTPOEHMs], TOMOJIOTMYECKUN psif. ALETHIIEH —
NPOCTEHIIMK TIPEACTAaBUTENh AJKHHOB. COCTaB, CTPOCHHE, (U3NYECKHE W
XUMHYECKUE CBOWCTBA (PeaKkLUUK THIPUPOBAHMS, TAIOTCHUPOBAHUS, THIPATALIH,
TOpEHMS), TOJYYCHUE U IPUMEHECHUE

2.5

Apenbl. benson: cocras, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOMCTBa
(peakiuu raJlOreHUPOBAHUSI U HUTPOBAHUS), MOJyYCHHE U TpUMeHeHue. Tomyou:
cocTtaB, CTpOCHHE, (U3MYECKHME W  XHMHYECKHE CBOWCTBa  (peakuuu
rajJoreHMpOBaHKsT W HHUTPOBAHUS), TOIYYCHHE M HpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOLOPOJAMH, NPUHAIJICKALUMUA K
pa3IM4YHBIM KJIacCaM

2.6

[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOA0B. [IpupoaHbIii ra3 U MOMyTHBIE HETIHBIC
ra3el. Hedptb u e€ mpoucxoxaenune. CriocoObl mepepaboTKu He(TH: MepPeroHKa,
KPEKHHT (TepMUYECKUH, KaTaTUTUYECKHui), muposau3. [IpoaykTel mepepaboTKu
He()TH, MX TPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KameHHBIH yroms u
MPOJIYKTHI €T0 MepepadoTKH

Kucnoponcoaepxaiiue opraHuuecKue COeJMHEHNS

3.1

[IpenenbHpIe OJTHOATOMHBIC CIIUPTHL. METaHOJ M ATAHOJI: CTpOeHUe, PU3HIECKUE
U XUMHUYECKHME  CBOWCTBa  (peakuMd ¢  aKTUBHBIMH  METaJUlaMH,
raJoreHOBOIOPOaMH, TOPEHHE), MPHUMEHCHHE. BOoIOpoIaHbIE CBA3H MEKIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHOJia M 3TaHOJAa Ha OPraHU3M YeJIOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUJICHIJIMKOJb U TIUIEPUH: CTpOCHHUE, (PU3ndyecKkue u
XMMHUYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  INEJIOYHBIMH  METallJIaMH,
KayeCTBEHHAs] peakllMs Ha MHOTOaTOMHBIE CIHPTHI). J[efiCTBHMe Ha OpraHu3Mm




YCJIIOBCKA. HpI/IMCHeHI/Ie TJIIMIOCPHUHA U STUJICHIJIMKOJIA

3.2

®deHoJ:  CTpOEHHE MOJEKYNbl, (U3UYECKMe UM XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne dhenona

3.3

Anprerunsl ¥ KeToHbl. PopManbpAerul, aueTalbIeTHa. CTpOeHUe, (PU3NIeCcKre u
XAMHYECKUE CBOMCTBA (pEaKkIMU OKHCIICHUS U BOCCTAHOBJICHHS, KaYCCTBECHHBIC
pEaKIUK), MOJyYCHUE U IPUMEHCHUE

3.4

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAs U YKCyCHas
KUCIIOTBI: CTPOCHHE, (PU3MYCCKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, O0IIME ISt
K1acca KHCIOT, peakius dSTepudUKanuu), I[ONydeHHEe H IMPHUMCHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHl KaK IPEICTAaBUTENIN BBICIIUX KapOOHOBBIX
KUCIIOT. Mblja Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOOLIee JeiicTBHE

3.5

CrnoxxHbie 2GUpPH KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsl. ['maponus xupoB. [IpumeHnenne xupoB. buonornueckas pois
JKUPOB

3.6

VIIIeBoAbI: cOCTaB, KiacCU(HKAIMS YrIIeBOJOB (MOHO-, AU- M HOJUCAXAPHIbI).
['moko3a — mpocTedmmii MOHOcCaxapu. OCOOEHHOCTH CTPOCHHUS MOJIEKYIIH,
bu3nveckre U XuMHYeCKue cBoicTBa (B3anmozeiicteue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHa4YHbIM pacTBOpoM okcuma cepebpa(l), BoccraHoBieHuHe,
OpO’KeHHE TIIOKO3bI), HAXOXKACHHE B TPHPOAE, NMPUMEHEHHE, OHOIOrHYecKas
poisis. dorocunTe3. PpyKTO3a KaK M30Mep IIMIOKO3BI. Kpaxman U 1esumonosa Kak
npupoaHble moiauMepsl. CTpoeHHe Kpaxmana M IeUIroio3bl. Dusuyeckue U
XAMHYECKUE CBOICTBA KpaxMasa (THAPOIIH3, KAaYeCTBEHHAS PEAKIIHS C HOIOM)

A30Tcoz[ep>1<amne OpPraHN4eCKUC COCANMHCHMNA

4.1

4.2

AMHHOKHCIIOTHl KaKk amM(OTEpHbIE OpraHnveckue coequHeHus. dusnyeckue U
XAMHYECKUE CBOICTBA aMHHOKHUCIOT (Ha mpuMepe TJMIKHA). broiormdyeckoe
3HAYECHHE AMUHOKUCIOT. [lenTuasl

benkn kak MNPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaSI,

BTOpUYHAs U TPETUYHAs CTPYKTypa OenKkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:
TUJIPOJIN3, A€HATYpalusl, KAUeCTBEHHbIE PEaKIIMU Ha OEJIKH

BBICOKOMOJIEKYIIIPHBIE COCITMHEHMS

5.1

OCHOBHBIE TIOHATHSA XHMUH BBICOKOMOJICKYJIAPHBIX COG}II/IHGHHﬁZ MOHOMCED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NOJIMMEPHU3AlUA, CPCAHASA MOJICKYJISIpHAA
Macca. OCHOBHEBIE MCTOAbI CHHTE3a BBICOKOMOJICKYIIAPHBIX COC)II/IHGHI/Iﬁ -
MoJIMMEpHr3alus U MOJIUMKOHACHCALIUA

5.2

OKCIIEpUMEHTANIbHBIE METOAbl HW3YYCHHS BEIICCTB H WX IPEeBpaIlCHUM:
O3HAKOMIIEHHE ¢ 00pa3liaMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
KayuyKoB. [lojlyueHue CHHTETHYECKOr0 KayuyyKa U Pe3uHBI

11 KIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TCOpeTI/I‘ICCKI/Ie OCHOBBI XUMHUU

11

XuUMHUECKUH 3reMeHT. AToM. SIpo atoma, U30TOMBL. DIEKTPOHHAs 000JI0YKa.
DHepreTHYeckre YpOBHHU, MOMYPOBHH. ATOMHBIC OpOUTANH, S-, P-, O-3JIEMEHTBI.
OCOoOEHHOCTH paclpesieleHus MIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHAS KOH(MUTYpallHsl aTOMOB

1.2

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucteMa XuMHIeCKux daeMeHToB J1.1.
MengeneeBa. CBsi3b TEpHOIMYECKOTO 3akoHa U [lepuogmdeckoil CHCTEMBI




xuMuueckux 3neMeHToB .M. MenneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHWMHUYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB MO TpyHnaM U IMepHoJaM.
3HavYeHNE EPUOJNYECKOTO 3aKOHA B Pa3BUTHUN HAYKH

1.3

Ctpoenue BemecTBa. XUMHYECKas CBsS3b. BHIbI XUMHYECKOH  CBSI3U
(koBasieHTHAsI HEMOJISApHAS W TOJSIpHAsl, WOHHAs, MeTaindeckas). HoHbI:
KaTHOHBI ¥ aHUOHBI. MeXaHH3Mbl 00pa30BaHUs KOBAJEHTHON XUMHUYECKOH CBS3U
(oOMeHHBIN 1 JOHOPHO-AKIIENITOPHBIN). BomopoHas cBsi3b

14

BaneHTHOCTb. aﬂeKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHb OKHCIICHUS

1.5

BemectBa MOJNEKYISIPHOIO M HEMOJIEKYIISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THIIA KPUCTAUIMYECKOM pemérku. IloHATHE O AuCHEepCHBIX
cucreMax. VcTuHHBIE W KOJUIOMIHBIE PacTBOPBL. MaccoBas 10/ BeIleCTBa B
pacTBope

1.6

KJ'IaCCI/I(l)I/IKaHI/IH HCOPraHUYCCKUX COCHHHGHHﬁ. HOMCHKJ'IaTypa HCOPraHUYCCKHUX
BCIICCTB

1.7

Xumudeckass — peakmus.  Krnaccupukamuss ~— XMMHYECKMX — pEakiuid B
HEOPraHMYeCKOM M OPraHMYeCKON XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUsI U MPEeBPAICHHs SPHEPTUH NIPU XUMHUYECKUX PeaKIMIX

1.8

CKopocCThb peakuuu, e€ 3aBHCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

1.10

OOparumple peakiuu. XuUMHU4YecKoe paBHoBecue. DakTophl, BIHSIONIME Ha
COCTOsIHME XUMHUYECKOro paBHoBecus. IIpunuun Jle [laTense
OnexrponauTuyeckas aucconuanus. CuibHble M cinadble 31eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB. KUCJIAsA, HEUTpalibHas, IIEN0YHas. Peakiiu HOHHOTrO
oOmMeHa

1.11

OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemerannel. [lonoxxenne HemetauioB B Ileproanueckoil cucteMe XUMHUYECKUX
anementoB JI.MI. MenzeneeBa U 0cOOEHHOCTU CTpOeHHUsI aToMOB. Pusznueckue
CBOMCTBa HEMETAJUIOB. AJIOTPOITUSI HEMETAIUIOB (Ha PUMEpEe KHUCIOpO/a, CEepHl,

dbocdopa u yriepoaa)

2.2

XUMHUYECKHE CBOMCTBA BaKHEHMINMX HEMETaUIOB (rajlor€HOB, CEphI, Aa30Ta,
dochopa, yrmepoga M KpeMHHS) M UX  coeAuHEHW#E  (OKCHIOB,
KHCJIOPOACOAEPKAIIMX ~ KHCJIOT, BOJOPOIAHBIX coeauHeHwit). [IpuMeHcHme
Ba)KHEHUIIINX HEMETAIIJIOB U UX COCANHCHUN

2.3

Mertamnbl. Ilonoxenune meramnioB B Ilepuoguueckoil cucteMe XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OcoOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. Obume ¢puzndyeckue cBoMCTBa MeTauIoB. CIijlaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIIPSLDKEHUH METaJIJIOB

2.4

XUMHUYECKHE CBOMCTBA BaKHEHIIMX META/UIOB (HATPHM, KajWid, KaJbIUi,
MarHui, aJfOMHHUH, IIUHK, XPOM, JKeJe30, Melb) M UX coeauHeHuit. OOrme
crocoObI MOJTyYeHUsT METALIOB. [[pMeHEeHNE METAITOB B OBITY M TEXHUKE

2.5

I'eneTuueckas CBSA3b HCOPraHNYCCKUX BCUHICCTB, NPHUHAMJICIKAIINNX K Pa3JIMYHBIM
KJj1accaM

3.1

XUMUS U KU3Hb

Ponp xumum B oOecreyeHWH HSKOJOTHUYECKOM, JHEPreTHYECKOW M THUIICBOU
6630HaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG 0 Hay‘-IHbIX METOAAaX ITO3HAHUA




BCIICCTB 1 XUMHUYCCKUX peaKI_lI/Iﬁ

3.2

[IpencraBiaenuss 06 OOMMX HAYYHBIX MPUHIMNAX TPOMBIIUIEHHOTO MOJyYEHUS
BaXHEHUIIMX BemnlecTB. YenoBeK B MMpE BEILECTB W MaTEpUAJIOB. BaKHEUIIME
CTPOMTENbHBIE MaTepuasbl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpacKH, CTEKIIO,
KepaMMKa, MaTepHuajbl A 3JEKTPOHUKH, HAaHOMAaTepualsbl, OpraHUYECKHUE U
MUHEpAJIbHBIE y100peHus

3.3

XuMusg W 30pOBbE UETOBEKA: IMpaBHJIa HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€301acHOTO UCIIOJL30BAHUS MTPEIIAPATOB OBITOBOM XUMHUHU
B [TOBCEIHEBHOM JKU3HU




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JI5S1 YYEHUKA
e Xumusa. 10 xmacc. TI'abpuensn O.C., OctpoymoB W.I'., CmagkoB C.A.
AKIHOHEPHOE 00IIIECTBO «3paTenbCcTBO «[IpocBemenue»
e Xumus. 11 xmacc. 'abpuenssa O.C., OctpoymoB M.I'., CnaaxoB C.A.

AxnmonepHoe obiectBo «M3matenscTBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

e HupopManmoHHO-METOANYECKOE MUCHMO 00 OCOOEHHOCTSIX MPENOJaBaHUsS
yueOHoro  mpeamera «Xumus» B 2025/2026  yuebHOM  roOmy
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

® MGTOI[I/ILIGCKI/IG peKOMeHI[aI_[I/II/I 10 I/I3y‘{CHI/IIO TCMbI «OKI/ICJ'H/ITCJ'IBHO-
BOCCTAHOBHUTEIIbHBIC pEaKIHUU» B MIKOJIbHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr himiya o v r.pdf

e VYyeOHO-MeTOAMYECKOEe OOeCleyeHrue IMPOLIECCOB MPENOJaBaHUs XUMUH,
Oouonoruu, (PU3NKK HA YPOBHSIX OCHOBHOIO OOIIETO M CpeIHEro OoOIIero
00pazoBaHMsI C BKIIOUYEHUEM JIOTIOJIHUTEILHOTO MHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3amanuii Ju1sl TEKYIIETO OLEHUBAHUS IO YYEOHOMY MPEIMETY «XHUMHUSI»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e MeToauueckue peKOMEHIAIUM 10 CO3/IaHUI0 KJIACCOB TEXHOJOTHYECKOT0 U
€CTeCTBEHHO-HAYyUYHOTr0 Tpoduaeld U KIacCOB C YIIyOJICHHBIM H3yYCHUEM
MareMaTuku, GU3UKH, XUMUH, OHOJIOTMM B  00IIe00pa30BaTEIbHBIX
OpraHM3aIlisgIX C HCIOJIb30BaHWEM HHQMPACTPYKTYpPHI, CO3JIaHHOM B paMKax
HalMOHAIBHOTO npoekta «Oo6pazoBanue» (KBantopuymsl, IT-kyOb1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profile] 2025.pdf

e Meronnueckue pekomeHaauuu. Opranuzanust B3aumonerctsus “llkona —
BY3 — npeanpusTae” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf
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