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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuM Ha ypoOBHE cpeliHero oOiero oopa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanun B Poccuiickoi
depneparun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (eaepaibHOM 00pa3oBaTeIbHON
nporpammbl  cpeaHero obOmiero obpaszoBanms (POII COO), mnpencTtaBIeHHBIX B
denepaabHOM TOCYJapCcTBEHHOM oOpaszoBatenbHOM cTanmapre COO, ¢ yuérom
Konnernuu mpenonaBadusi y4eOHOro TmpeameTa «XuMus» B 00pa3oBaTelbHBIX
opranmzanusax Poccuiickoit ®enepanuu, pealn3yIOUMX OCHOBHBIE 00pa3oBaTeIbHBIC
MpOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTrerun pa3BUTHUS BocnuTaHus B Poccuiickon
®deneparuu Ha nepuoj 10 2025 roga» (Pacnopspkenue [IpaButenscta PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOIXOMI0OB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OMPEIEICHUIO OOIIeH
cTparerud OOy4eHMs, BOCIMTAHMS WU Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeamerta «Xumus» 1t 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIETITYyalbHbIE
nosioxkeHust ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, COACepKaHUs, PEe3yJIbTaTOB
o0ydeHust U TpeOOBaHUM K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB.

XuMHueckoe 00pa3oBaHUE, MOJYy4aeMOE€ BBIMYCKHUKAMU 0011€00pa3oBaTeIbHON
OpraHu3alllM, SBJISETCS HEOThEMJIEMOM YacThi0 HX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEPILAIONIMM ATAallOM pealn3alid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIUX IEJIOCTHON CHCTEME XMMHYECKOro oOpa3oBaHMs. DTH
IIEHHOCTH KacaloTCS TO3HAHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHHS MHPOBO33PECHHS U
oO011el KyJIbTYphl UETTOBEKA, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOIIIEHUS K CBOEMY
3I0POBBIO U MPUPOIHOM cpefe. Peanuzyercs xumuiyeckoe oOpa3oBaHue 00ydarommxcs Ha
YpOBHE cpenHero ooOmiero oOpa3oBaHHs CpPEACTBAMHU Y4YeOHOro MpeaMeTra «XUMHUs,
COJIEpKAaHUE U TOCTPOEHUE KOTOPOIrO OINPENENIECHBI B MPOrpaMMe MO XHMHH C Y4ETOM
crienuUKU HAYKU XUMHH, €€ 3HaUYCHUs B MMO3HAHUU MPUPOJLI U B MATEPUAIBHON KU3HU
oOmiecTBa, a Takke C Yy4E€TOM OOIMX UeNed W MNPUHUUIIOB, XapaKTEPHU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHCTEeMbl CcpeaHero oOmiero ooOpa3oBanusi B Poccuiickoi
denepanum.

XuMHsT Kak DJJIEMEHT CHCTEMBbl ©CTECTBEHHBIX HAyK UIpPaeT OCOO0yH poJib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUU HOBOW 0a3bl MarepuaibHOM KylnbTypbl. OHa
BHOCHUT CBOH BKJIaJ B (POPMHPOBAHUE PAIMOHAIILHOIO HAYYHOI'O MBIIUICHHUS, B CO3/IaHUE
LEJIOCTHOTO TMPEJCTaBICHUS 00 OKPYXaIoleM MHpPEe Kak O €IMHCTBE NPHUPOAbl U
YeJIOBEeKa, KOTOpoe (GOpMHUPYETCs B XMMHU Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIET0 MHUPA, OCO3HAHUS B3aHMOCBSI3U MEXIY CTPOECHUEM BELIECTB, MX
CBOMCTBaMHU U BO3MOXXHBIMHU 00JIACTSIMU TTPUMEHEHHMUS.

TecHO B3aMMOJEHUCTBYSl C JIPYTMMHM €CTECTBEHHBIMM HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYPhI, HEOOXOIMMBIM YCIOBHEM YCIICITHOTO TPyaa
Y JKU3HU Kaxa0ro wieHa obmiectBa. CoBpeMeHHas XUMHUsI KaK HayKa CO3HMIaTeIbHast, KakK



HayKa BBICOKHMX TEXHOJIOTUH HampaBjeHa Ha pelleHue T00aIbHbIX MPOOIEM YCTOMYUBOTO
pPa3BUTUSI 4YEJIOBEUECTBA — CHIPBEBOM, JOHEPr€TUYECKOW, MHIIEBOM, SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBUU C OOIIMMHU LEISIMU U MPUHLIUIIAMHA CPEAHEr0 O0IIero oopa3oBaHus
coaepxkanue npeaMera «Xumus» (10—11 xmaccel, 0a30BBII  ypOBEHb HM3Y4YEHUS)
OpUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIIMXc,
HEOOXOJUMYI0O UM I BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYEHHS B JKU3HB COLIMYMa, MPOJOJDKEHUs 00pa30BaHMs B Pa3IMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEM.

CocTaBnsitomMy npeamMeTa « XUMUs SBISIIOTCS 0a30Bble Kypcbl — « Opranudeckas
xumus» U «OO0mass ¥ HeopraHUYecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMUS
KOTOPBIX SABIIIIOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHHUM MO0 HEOPTaHUYECKOW XUMUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEH XUMHUM) M OpraHudeckorl xumuu. DopMHupoBaHUE
JAHHOM CHCTeMbl 3HAHMM TPU M3YYCHUH TMpeaMeTa OoOecreyruBaeT BO3MOMXHOCTb
pPaccMOTPEHUsT BCETO MHOT00Opa3usi BEIIECTB HAa OCHOBE OOIIMX MOHATUM, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktrypa conepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas wu
HeopraHuyecKas XUMus» copMupoBaHa B IporpaMme Mo XMMUU Ha OCHOBE CUCTEMHOI'O
MOJIX0/1a K U3YYEHHUIO Y4eOHOro Marepuaia u o0yclIOBJIE€HA UCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAaHUM Ha ONPEAEIEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OpraHMYECKOM XUMHUM BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KJIACCHYECKON TEOpUHU
CTPOCHHUSI OpPraHMYeCKHX COCJIMHEHHUM, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U
AJIEKTPOHHBIX MPEJCTAaBICHUN O cTpoeHUM BemniecTB. CBeneHHUs 00 M3ydaeMblx B Kypce
BEIIECTBAX JIAIOTCS B PAa3BUTUU — OT YIUVIEBOJOPOJOB IO CIIOKHBIX OHMOJOTUYECKU
AKTUBHBIX COeIMHEHHW. B Kypce OpraHMyeckod XWMHUM I[IOJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa30BaHUS TEPBOHAYATHHBIC
NPEACTABICHUS] O XHUMHMUYECKOW CBSI3M, KIaCCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[Tox HOBBIM YTJIOM 3pEHMS B IPEAMETE « XUMHUsD» 0a30BOT0 YPOBHS pacCMaTpUBAETCS
U3YYEHHBII Ha YPOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHUS TEOPETHUECKHI MaTepual U
(dakToNOrNYeCKre CBEECHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» O00y4arolMMCS MPeaoCTaBIseTCs
BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE MEPUOJUYECKOTO 3aKOHA C OOIETEOPETHUECKUX U
METOJIOJIOTUYECKUX MO3ULUH, TIy0xkKe MOHATh UCTOPHUECKOE U3MeHeHUe QYHKIUI 3TOT0
3aKOHa — OT 00001Iaro1Iel 10 OOBSICHSIONIEH U MPOTrHO3UPYIOIICH.

Enunasa cucrema 3HaHMM O Ba)XHEHMIIMX BEUIECTBAX, MX COCTABE, CTPOCHHH,
CBOMCTBaX M MNPHUMEHEHHUH, A TaKXKE O XHMHYECKHX PEAKUUAX, HMX CYHHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AomoJiHsgeTcs B Kypcax 10 m 11 xiaccoB snemeHTaMu
COJIEp>KaHMs, UMEIOIIMMH KYJbTYPOJIOTHYECKUA U MPUKIATHOW XapakTep. JTHU 3HAHUS



CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHUU C JPYTUMU HayKaMH, PACKPBIBAIOT €€
pOJIb B TIO3HABATEIBPHOW M TMPAKTUYECKOW JESITEIIbHOCTH 4YEeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHS K TIPOIECCY TBOPUECTBA B OO0JACTH TEOPUU MU TMPAKTHUICCKUX
OPWIOKEHUN XHMHUHM, MOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX Mpo0sieMax, CBA3AHHBIX C XUMHEH, KPUTUYECKU OCMBICIMBATH
uH(OPMAITUIO U IPUMEHSTH €€ 71 TIOTIOTHEHUS 3HAHUN, PEIIeHUs WHTEJUICKTYallbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3a7a4. B 1enoM coxaepkaHue y4eOHOTO
npeaMeTa «XUMHUs» JaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y
00yYarIMXCsI MUPOBO33PEHYECKOM OCHOBBI JIJIsI MIOHUMaHUS (PUIOCOPCKUX MK, TaKUX
KaK:  MaTepuajbHOE  E€JUHCTBO  HEOPraHMYECKOro W  OpPraHUYecKkoro  Mupa,
0OYCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, IT03HABAEMOCTH
MPUPOJIHBIX SIBIICHUN MyTEM JIKCIEPUMEHTA W PEUICHUS MPOTUBOPECUUN MEKY HOBBIMU
dbakTaMd M TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJU XHMHH B PEIICHUU
HKOJIOTUYECKUX MpOOJIeM, a Takxke MNpo0sjeM COEpeXeHUs: IHEPreTHUYECKUX PECYpPCOB,
CBIPbsi, CO3/JaHUSI HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B mnane pemeHus 3aga4 BOCIUTAHUS, PA3BUTHUS M COIUAIHM3AIAN OOYYAFOIIMXCS
MPUHATHIC IPOTPAMMON MO XMMHUHU MOJXOJIbl K OMPEACICHUIO COAEPKAHUS U MTOCTPOCHUS
npeaMeTa MpeAycMaTpuBalOT (OPMHUPOBAHME YHHUBEPCAIBHBIX YYEOHBIX JIEWCTBHIA,
UMEIOIINUX 0a30BO€ 3HAYEHUE VISl PA3IMYHBIX BUJIOB ACSATEIBHOCTU: PEIICHUS TPOOIieM,
MOWCKa, aHajau3a U 00paboTku WH(OpMaIuu, HEOOXOMUMBIX I MPUOOPETEHUS OIBITA
MIPAKTUYECKOM M MCCIEIOBATENBCKON NESITEIbHOCTH, 3aHUMAIOUICH BAa)XXHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenojaBaHusi XUMUU Kak Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHusl,
TaK ¥ Ha YPOBHE CpeIHEro oOIero o0pa3zoBaHus, MPU OMPENEICHUU COIEPKaTEIbHOM
XapaKTePUCTHUKU 11eJIeH U3yYeHUs Mpe/IMEeTa HAIlPaBJICHUEM NIEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJAWIIMOHHO TPU3HAETCS (OPMHUPOBAHHWE OCHOB XUMHUYECKONM HAyKd Kak oOO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JNEATEILHOCTH YEJIOBEKA U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBON KyIbTyphl. C METOAMYECKON TOYKM 3pEHHs] TaKOW MOAXOH K
ONPEICIICHUIO LIeJIeH U3YyUEeHUS TTPEAMETA SABIISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU LIEJISIMU U3YyUYCHHS MpeaMeTa « XUMUsH)
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (opMUPOBaHHE CHCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEHILIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH JIeKaT KIKOYEBbIE
NOHATHUS, (QyHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XWMHHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHUE W MOHUMAHWE CYIIHOCTU JIOCTYIHBIX 000OIICHHI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

e (opmMupoBaHue W pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKHX PEaKIMi, HEOOXOAUMBIX ISl TPUOOPETEHHS yMEHHIt



OPUEHTHUPOBATLCS B MHUPE BEIIECTB U XUMUYECKUX SIBIICHUW, UMEIOINUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEAHEBHON KU3HU;

e pa3BUTUE YMEHUUW U CHOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM H
OOBSACHEHHEM XUMHUYECKOIO HKCIIEPUMEHTA, COONIOACHUEM MpaBHII O€30MacHOro
oOpaleHus ¢ BellecTBaMHu.

Hapsiny ¢ »Tum, copepxaTenbHas XapaKTepUCTHKA LeNed U 3a4ad HU3YyYeHUs
npeaMera B MporpaMMe MO XWMHUM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMHU B CHUCTEME cpeaHero ooumiero ooOpa3zoBanusa. CeronHs B
NpernoJlaBaHu XUMUU B OOJbIIEH CTENEeHW OTHAETCA NPEANOYTEHUE MPAKTHUECKOU
KOMIIOHEHTE CcoJiepKaHusi OOy4eHHsl, OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHUKA
0011e00pa3oBaTeIbHONM  OpraHW3aIllMK, BIAJCIONIET0O HE  HA0OpOM  3HaHWH, a
(GYHKIIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TIOJTYYEHUS
3HaHUH ¥ MPUMEHEHUS UX B PEANIbHOW XKU3HHU VISl PEIICHUS TPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM npu U3ydeHHHM TpeaMeTra «XUMHs» JOMUHUPYIOUIEE 3HAuYC€HUE
IpUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

amanrtanus OOydaloIUMXCsl K YCIOBUSIM JAMHAMHUYHO Ppa3BHUBAIOIIETOCS MHpA,
(dbopMUpOBaHNE WHTEIIEKTYyalbHO PAa3BUTON JHMYHOCTHU, TOTOBOW K camM000pa3oBaHUIO,
COTPY/JHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO T'PAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM;

dbopMupoBaHre y OOYyYaroIIMXCSl KJIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIM),
UMEIOLINX YHUBEPCAIbHOE 3HAYCHHME NJISl PAa3IMYHBIX BHUJOB JEATEIHOCTH: PELICHUS
npo0JieM, MOKMCKa, aHaIM3a U 00padOTKH MH(POpMALIMHU, HEOOXOIUMBIX ISl PUOOPETEHUS
OTbITA JIESITEILHOCTH, KOTOPAsi 3aHMMAET BaKHOE MECTO B MMO3HAHUU XUMHH, a TAKKE JJIs
OLICHKM C TMO3UIMK DKOJIOTMYECKOM O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00YyYaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIC
3HaHUS 1O XHMHHM B COOTBETCTBHM C >KM3HEHHBIMU MOTPEOHOCTSMHU, HCIOJb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA U aHaJIM3a YYeOHON U Hay4dHO-
MOMYJISIPHON MH(POPMAITUA XUMUYIECKOTO CONCPKAHUS;

dbopMUpOBaHHE W paA3BUTHE y OOYYAIOMIMXCS AacCOIUATUBHOTO U JIOTMYECKOTO
MBIIUICHUS, HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IMpU [UIAHUPOBAHUM M MPOBEACHUM XUMHUYECKOIO
JKCIIEPUMEHTA.

B yueOnoMm miane cpemHero o6miero oOpazoBaHus MpenMeT «Xumus» 0a3z0BOro
YPOBHSI BXOJUT B COCTaB MpeaAMeTHOMN 00acTh « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX MJIi M3YYEHUs XUMHUHU, Ha 0a30BOM YpPOBHE
cpeaHero obimiero oOpazoBaHus, coctaBisieT 68 vacoB: B 10 kmacce — 34 yaca (1 4gac B
Henenmo), B 11 kimacce — 34 yaca (1 yac B Heeno).



COLEPKXAHUE OBYYEHUSA 10 KIACC OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMUM

[Tpenmer opraHuyeckol XuMuHU: €€ BO3HMKHOBEHME, DPA3BUTHUE M 3HAUYECHUE B
MOJIyY€HUH HOBBIX BEIIECTB U MAaT€pUAIOB. T€OpHs CTPOECHUS OPraHUYECKUX COECTMHEHUN
A. M. BytnepoBa, e€ ocHOBHbIE MONOXeHUS. CTPYKTYypHBIE (POPMYJIBI OpPraHUYECKHX
BeniecTB. ['omosorusi, n3oMepus. XuMUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUAX —
OJIMHApHBIE U KPATHBIE CBA3H.

ITpencraBinenne o kinaccudukanuu oOpraHuyeckux BenlecTB. HomeHkiatypa
OPraHWYECKUX COCOUHEHUH (CHUCTEeMaTH4ecKas) U TPUBUAJIbHBIE HAa3BAaHUS Ba)KHEHUIINX
IPEICTABUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE ~ METOAbl  M3YyYEHUs BEUIECTB M UX  [PEBpallCHUI:
O3HAaKOMJIEHHE € 00pa3llaMHd OpraHMYeCKUX BEIECTB U MaTepUalaMd Ha WX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJ OPraHM4YeCKMX BEIIECTB, HAOMIOJEHHE U  OINHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIrAHUYECKUX BEIECTB MPU HAIPEBAHUU
(rutaBnieHue, 0OyTIIMBaHUE W TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTAaB M CTPOEHHE, TOMOJIOTUYECKHUI psii. MeTaH M 3TaH — MpocTelIne
NPEICTAaBUTENN AJIKAHOB: (PM3MYECKUE M XMMHUYECKHE CBOMCTBA (peakluu 3aMEIICHHS U
TOpPEHUs), HAXOXKACHUE B IPUPOJIE, ITOITYUEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKHUN psiA. OTUIEH M MPONMUIIEH —
IpOCTEHIINe MPEACTABUTENN AIKEHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (peakuuu
TMJIPUPOBAHUs, TaJOTEHUPOBAHUS, THJpaTallud, OKUCIEHHA M MOJIMMEPU3ALNN),
NOJIyYEHUE U IPUMEHEHHUE.

Anxaguensl: Oyragmen-1,3 wu  merunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius noiaumepusannn). [lonydeHrne CHHTETUUECKOTO KayuyKa
U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUICH —
OPOCTEHIINK TPEICTAaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (DHU3HUECKUE U XUMHUYECKUE
CBOMCTBA (peakUuy r'MAPUPOBAHNS, FaJOT€HUPOBAHMS, THIpATALIMN, TOPEHMS ), IOJTyYEHUE
U [IPUMEHEHHUE.

Apensl. beH3oin: cocrtaB, cTpoeHue, GU3NYECKUE U XUMUYECKUE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHMSI M HUTPOBAHMS), IIOJIYyYEHHWE W MpPUMEHEHHe. Toayon: cocmas,
cmpoenue, ¢usuueckue U XuUMuyeckue Cceoucmea (peakyuu 2ano02eHupo8aHus U
HUMpoOBanusl), noayuenue u npumeHnenue. TOKCUYHOCTb apeHOB. l'eHeTHYecKas CBsI3b
MEX]y YIJIEBOAOPOJaMH, IPUHAIESKAIIUMY K PA3JIMYHBIM KJlaccaM.

[TpuposHblE UCTOYHUKH YIJIEBOJAOPOJOB. IIpupoaHblii ra3 U MomyTHble HEPTSIHBIE
ra3el. Hedp1b 1 e€ mpoucxoxaenue. CriocoObl nepepaboTKu HEPTH: MEPeroHKa, KPEeKHHT
(TepMUYECKHM, KaTaduTUYeCKuil), mnupoiu3. IlpoaykTel mnepepaboTku HePTH, UX



NpUMEHEHHUE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIN yroimb W MPOAYKTHI €O
nepepaboTKU.

OKCIIEpUMEHTAJIbHBIE  METOJbl W3YYEHHUsS] BEIIECTB U HUX MPEBPACHUN:
O3HAKOMJIEHHE ¢ oOpasliaMu IIJIacTMacC, KaydyKoB M pe3uHbl, koyuiekiuu «Hedtp» u
«YToap», MOJICIMPOBAHUE MOJICKYJl  yIJIEBOJOPOJOB U  TajJOTCHOINPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PabOThI: MOMYyUYCHUE dTUJICHA i U3yUYECHUE €T0 CBOWCTB.

PacuérHrbie 3a1aun.

Brruuciennss mo ypaBHEHMIO XMMHUYECKOW peakivu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJ/HOTO BEIIECTBA WJIM MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOTO M3 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKIINH ).

Kucaopoacoaep:kamue opranndeckue coelMHeHUs

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOM M ATAaHOJ: CTpOCHHUE, (U3UYECCKUE U
XUMHUYECKHE CBOMCTBAa (peakiud ¢ aKTUBHBIMM MeETallylaMH, TaJOoreHOBOIOPOIaMH,
rOpeHue), npuMeHeHne. BoaopojHbie CBS3M MEXIy MOJIeKyJaMH CIUpTOB. JlecTBue
METaHOJIa U ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOTrOaToOMHBIE CIUPTHL. DTUICHTJIMKOIb W TIUIEPUH: CTPOCHUE, (PU3UUYECKHE U
XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBUE CO IICJIOYHBIMU METajlaMu, KadyeCTBEHHas
peakiMsi Ha MHOroaTOMHblIe cnHpThl). JleiicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
TJIMLEPUHA U STUJICHTIIUKOJIS.

®deHoJI: CTpOeHHWE MOJICKYJIbI, (PU3NYECKUe W XUMHYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.

Anpaerunbl U kemownsi. DopManabAeru, aueTanbIerui: CTpoeHue, GU3NUecKUe u
XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCICHUS! U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIUN ),
MOJIyYEHHE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbMHAsE W yKCyCHas
KHUCTIOTBI: CTpOEHUE, (pU3nUecKre 1 XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIMe JIJIs Kilacca
KHUCIIOT, peakuus dTepuukanuu), noaydyeHue u npumeHenue. CteapuHoBasi U OJIEMHOBAs
KHUCJIOThl KaK MpPEJACTaBUTENIM BBICIIMX KapOOHOBBIX KHCJIOT. Mblja Kak COJM BBICHIUX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEe IeHCTBUE.

Crnoxnple 3(UPHI KaK MPOU3BOJIHBIE KAapOOHOBBIX KHUCJIOT. [ MAPOIM3 CIOXKHBIX
a¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xupo. buomornueckas poib JKUPOB.

VYrneBonpl: cocTaB, KiacCU(pUKAIMSA YrieBOAOB (MOHO-, JU- M TIOJUCAXapHIIbI).
['mroko03a — mpocTeiimii MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3nYecKue u
XUMHUYECKue CcBoMcTBa (B3amMmojeihctBue ¢ ruapokcuaom meau (II), oxucnenue
aMMHauHbIM pacTBopoM okcuaa cepeodpa(l), BoccTraHOBIEHHE, OPOXKEHHE TIIIOKO3BI),
HAXOXKJEHUE B MPUPOJIE, IPUMEHEHHEe, Ouoornyeckas poib. Dotocunre3. OpykTo3a Kak
W30MED TITIOKO3BI.



Kpaxman wu mnemmonio3a Kak MpupojiHble mnoauMepbl. CTpoeHue Kpaxmana Hu
1euToa03bl. du3nueckue U XUMUYECKUE CBOMCTBA Kpaxmana (TUApOJivi3, Ka4yeCTBEHHAas
peaKIus ¢ UOJ0M).

DKCnepruMEHTaIbHbIE METO/Ibl U3yUYEHHMsI BEIIECTB U UX MPEBpPALICHUN: TPOBEICHUE,
HaAOJII0ICHUE U OMKMCAHKUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE
peaKIMu OJHOATOMHBIX CIIUPTOB (OKHUCIIEHUE ATaHoIa okcuoM Menu(Il)), MHOroaTOMHBIX
CIUPTOB (B3auMo/ieiicTBUE riuiepuHa ¢ ruapokcuaom meau(ll)), anbaeruaos (OkuciaeHue
aMMHa4YHBIM pacTBopoM okcupa cepedpa(l) u rumpoxcumom meau(ll), B3aumojneicTBue
KpaxMaljia ¢ MOJIOM), TIPOBEJICHNE MPAKTHUYECKONH pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaumn.

Brruucnenuss mo ypaBHEHHIO XMMWYECKOW peakiuu (Macchl, 00béMa, KOIMYeCcTBa
MCXOJITHOTO BEIIECTBA MJIM MPOAYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJIHOT'O U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A30TcoiepKalllie OPraHu4eCcKre COCTMHEHUSI.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHUYecKne CcoeauHeHus. Duzndeckue u
XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiuiuHa). buonornueckoe 3HayeHue
amMuHOKuUCIOT. [lentubl.

benku kak nmpupoaHbIe BEHICOKOMOJIEKYIISIpHbIE coenuHenus. [lepBuuHas, BropuyHas
U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIKOB: TUAPOIIU3, ICHATYPAIIHS,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

DKCnepruMeHTaIbHbIE METO/IbI U3YUEHHUsI BEILIECTB U UX MpEBpalleHuil: Habo1eH e
U OINHUCAHHWE JEMOHCTPALIMOHHBIX OMBITOB: JeHaTypalus O€JKOB IpU HarpeBaHUH,
[IBETHBIE PEAKI[UU OEJIKOB.

BbicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHbIE TOHSTUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEAUHEHHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHS MOJICKYJIApHas Macca.
OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHUN — MOJIMMEpHU3alus U
MOJIMKOH/ICHCAITHSL.

OKCIIEpUMEHTAJIbHBIE ~ METOJbl W3YYEHHUsS] BEIIECTB U HUX MPEBpACHUN:
O3HAKOMJIEHWE C oOpasllaMi TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanmuzanus mMeXnpeIMETHBIX CBSI3€d MPU M3YYEHUM OpraHudecko xumuu B 10
KJIACCE OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHWE KakK OOIMUX eCTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHITHH, SBISAIOIIMXCS CHUCTEMHBIMU [JIi OTACNBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.



OO1ue ecTecTBEHHO-HAYUHbIE MMOHATHS: SIBICHUE, HAYYHBIN (PaKT, TUIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHHTE3, KJIAacCHU(pUKaLUs, MEPUOJUYHOCTh, HAOIIOACHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJICTTMPOBAHHE.

dusuka: MaTepus, DHEPrus, Macca, aToM, 3JEKTPOH, MOJEKYJ]a, dHEPreTUYECKUi
YpOBEHB, BEIIECTBO, TeJO, OOBEM, arperaTHOE COCTOSHHUE BeEIIecTBa, (U3NYECKUE
BEJIMYMHBI U €AMHUIIBI KX U3MEPECHHUSL.

buonorus: knetka, opranusm, 6uocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKU aKTUBHBIC BEIIeCTBA (OCIKU, YIIICBOBI, KUPBI, PEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE TMOPONBI, IOJIE3HbIE HCKOMAeMble, TOIUIMBO,
PECYPCHI.

TexHonorus: mNHILEBbIE TPOAYKTHI, OCHOBHI PALMOHAIBHOTO MHUTAHHS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mperaparbl, MaTepUalbl U3 NCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KITIACC OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHMH

XuMUYecKkuil 37eMeHT. AToM. Slapo aroma, H30TONBL. DJIEKTpPOHHAs O00O0JIOYKA.
OHepreTuveckrue ypOBHHU, MOAYPOBHU. ATOMHBIE oOpOWUTanmu, s-, p-, d- DSIEMEHTHI.
Oco0eHHOCTH pachpeeneHus] 3JEKTPOHOB M0 OPOUTANIIM B aTOMax 3JIEMEHTOB IMEPBbIX
YeTBIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTypaLIHsi aTOMOB.

Ilepuonnueckuit 3akoH U llepuoanueckass cucrema XuMUYECKUX 3yemMeHtoB /1. U.
MenpneneeBa. CBsi3b nepuoandecKkoro 3akoHa u [lepmoanueckoil cHCTEMBI XMMUYECKUX
anementoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHSI aATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHUYECKHX DJJIEMEHTOB U OOpa3yeMbIX HMHU
MPOCTBIX U CIIOKHBIX BEUIECTB MO TpynnaM M MNEPHOJAM. 3HAYECHHE NEPUOIHYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUAbl XMMHUECKON CBSI3U (KOBaJEHTHAs
HEMOJISIpHAsl W TOJIsIpHAsi, HWOHHAs, MeTajuinyeckas). MexaHu3smMbel 00pa30BaHUS
KOBAJICHTHOM XUMHYECKOW CBsA3WM (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomgopogHas
CBsI3b. BaneHTHOCTh. DIeKTpOOTpULATENbHOCTh. CTeleHb OKUcaeHusA. IOHbI: KaTUOHBI U
AHUOHBI.

BemectBa MONEKYJIApPHOIO M HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTBA. THUIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUIIA KPUCTAJIIMYECKON PELIETKH.

[lonaTre o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkmaTypa HeopraHu4ecKux
BelllecTB. ['eHeTnyecKas CBA3b HEOPraHWUYECKUX BEIIECTB, MPUHAMIICKAIINX K PA3IMYHBIM
KJIaccam.



Xumunyeckas peakuus. Knaccupukanms XUMHUUECKUX pEaKklUid B HEOPTaHUYECKON U
OpraHWYeCKONM XWMHH. 3aKOH COXpPAaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKIIHSIX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMbIE PEaKIUU.
Xumuyeckoe paBHoBecue. GaKkTopbl, BIUAIONIME HA COCTOSSHUE XUMUYECKOT'O PAaBHOBECHS.
[Ipuanmn Jle [larense.

OnekTponutuueckass aucconuanus. CunbHble U crnalble 3nekTposuTsl. Cpena
BOJIHBIX PaCTBOPOB BEWIECTB: KUCIAsl, HEUTPAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE  METOJAbl HW3YYEHHS BEIIECTB WU MUX NPEBPALICHUN:
neMoHcTpanust Tabmuir «llepuonnueckas cuctema xumudeckux odnemeHToB /[l U.
MemnzeneeBa», U3y4eHHE MOJIEIEH KPUCTAITMUYECKUX PEIIETOK, HAOMIOJEHUE U OTMCAaHNE
JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3oXKEHUE MEPOKCHAa BOAOPOJA B
MPUCYTCTBUM KAaTAJIN3aTOpPa, OIPEIEICHUE CpENbl PAaCTBOPOB BEIMIECTB C MOMOILIBIO
YHHUBEPCAJIbHOTO WHAMKATOPA, PEaKlMu HOHHOTO OOMEHa), MPOBEACHHE MPAKTHUYECKON
paboThl «Biusiare pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

Pacuérnbie 3anaumn.

Pacu€tel mo ypaBHEHMSIM XMMHUYECKHX PEAKLMi, B TOM YHCIIE TEPMOXHUMHUYECKHE
pacy€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHUS «MACCOBAsI OIS BEIIECTBAY.

Heopranunyeckasi xumms

Hemeramnsr. Ilomoxenne HemeramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
anemenToB J[. . MenzeneeBa u 0COOEHHOCTH CTpOeHHUs aTOMOB. Du3nuecKkrue CBOMCTBA
HEMETAJUIOB. AJUIOTPONMUS HEMETaUIOB (HAa MpUMeEpe KHUCIopola, cephl, ¢gocdopa u
yriepoaa).

XUMHYECKHE CBOMCTBA BAXXHEHIITX HEMETAIIOB (TAJIOTEHOB, CEepHI, a30T1a, hochopa,
yIIepoJia U KPEMHUSA) U UX COEAMHEHUN (OKCUIOB, KHCIOPOJACOAEPKAIIMX KUCIIOT,
BOJOPOJIHBIX COEJIUMHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxenne metaiuios B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB Jl. V1. MenzeneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0UEK aTOMOB
MeTtauioB. O6mue ¢puznueckne cBoicTBa MeTaIIOB. CIIJIaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBONCTBA BaXKHEUIIINX METAJIJIOB (HATPUH, Kallui, KaJIbIIUH, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUIA.

OO01ume crocoObl NoJydYeHHsI METAIIOB. [[puMeHeHe METAIIIIOB B OBITY M TEXHUKE.

DKCIEPUMEHTAIBHBIE METO/bI U3YUYECHUS BEILIECTB U UX MPEBPALICHUN: U3yUYCHUE
KoJuIeKIuu «MeTaslibl U CIjIaBbl», 00pa3lioB HEMETAIJIOB, PEUIEHUE YKCIIEPUMEHTATbHBIX
3a/1a4, HaOJIIOIEHUE U OMUCAHUE JEMOHCTPALIMOHHBIX U JJA00OPATOPHBIX OMBITOB



(B3auMOAEMCTBHE THIPOKCH/IA ATTFOMUHHUSI C PACTBOPAMH KHUCJIOT U IIEI0YEH,
KAueCTBEHHbIC PEAKIIMU HA KATUOHBI METAILJIOB).

PacuéTtHbie 3agaun.

PacuéThl Macchl BemiecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACYETHI MACCHI
(00BEMa, KOTMUECTBA BEIIECTBA) MTPOTYKTOB PEAKIINHU, €CITH OJJHO U3 BEIIECTB UMEET
MIPUMECH.

XumMus ¥ KU3Hb

Ponb xuMun B o0ecrieueHu HKOJIOTUUECKOM, JHEPTeTUUECKON U TTUIIEBOU
0€30MacHOCTH, PA3BUTUU MEAUITUHBL. [oHATHE 0 HAYYHBIX METOJIaX TTO3HAHMS BEIIECTB U
XAMHUYECKUX PEAKIUU.

[IpencraBnennst 00 OOIUX HAYYHBIX MTPUHIIAITAX TPOMBIITUICHHOTO MTOTYYEHUS
Ba)KHEHIIINX BEIIECCTB.

YenoBek B MUPE BEMIECTB M MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKH, CTEKIIO, KEpAMHUKa, MATEPUAJIbI JJIS JIEKTPOHUKH,
HaHOMATEPHUAJIbI, OPTAHUYECKUE U MUHEPATIbHBIC Y00pEHNSI.

XUMHS U 3I0POBbE YEIOBEKA: MPABUJIIA UCTIOJIb30BAHUS JIEKAPCTBEHHBIX NPENAPATOB,
npaBuiia 0€30MMacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBOM XMMUHU B MOBCEAHEBHOM
JKU3HU.

MexnpenMeTHbIE CBA3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMPU U3yYeHUU OOIIeH U HEOPTaHUYECKOM
xuMuHM B 11 Ki1acce ocyIecTBIseTCsl Yepe3 UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-
HAYYHBIX ITOHATUH, TaK U MOHITUMN, SIBISIONIMXCSI CUCTEMHBIMHU JIJI OTII€JIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mume ecTeCTBeHHO-HAYYHbIE TIOHITHS: HAyYHbIN (akT, TUTIOTE3a, 3aKOH, TEOPH,
aHaNMM3, CHHTE3, KiacCU(UKAIs, IEPUOIUIHOCTD, HAOTIOACHUE, SKCTIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNE, SIBICHUE.

dusuKa: MaTepus, SHEPTUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOTI,
PaOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI M €IMHUIIB UX U3MEPECHHUS,
CKOpOCTb.

buosnorus: kieTka, opranusM, SKocucTema, ornocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHU3Me.

["eorpadusi: MuHEpabl, TOPHBIEC TOPOIBI, TOJIE3HBIE HCKOTIAEMbIE, TOTUTHRO,
pecypchl. TeXHOIOTus: XUMUYECKasi IPOMBIIUIEHHOCTh, METAJUTYPTHSl, TPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEILCKOX03IMCTBEHHOE MTPOU3BOJICTBO, MTUIIECBAs
MIPOMBIILJICHHOCTb, (papMalieBTHIeCcKasi MPOMBIIIICHHOCTh, TPOU3BOJICTBO
KOCMETHYECKHUX MPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaT€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBAHUS K Pe3ybTaTaM OCBOCHHS 00YyYarOIIMMUCS
nporpaMm  cpenHero oOmiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckol OCHOBOW i pa3pabOTKU  IUTAHUPYEMBIX
pe3yabTaTOB OCBOEHHS MPOTPaMM CPETHETro OOLIero 0O0pa30BaHUS SIBISETCS CHUCTEMHO-
NEeATEIbHOCTHBIN MTOAXO/.

B cooTBeTcTBUY C CUCTEMHO-AEATEIBHOCTHBIM OAXOAOM B CTPYKTYPE JIMUHOCTHBIX
pe3ynbTaTOB OCBOCHHUS MpeaMera «XUMHUs» Ha ypOBHE CpeAHero oOiero oopa3oBaHUs
BBIJICJIEHBI CJIETYIOLIUE COCTABIISIFOLIHE:

OCO3HaHHE 00YYAIOIIMMHCS POCCUICKON TPakIaHCKON MACHTUYHOCTH — FTOTOBHOCTHU
K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH H CAMOOTIPEIETIEHUIO;

HaJIM4Khe MOTUBALIMK K OOYYEHHUIO;

LeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUWA JIMYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh W  CHOCOOHOCTh OOYyYalolIUMXCsl PYKOBOJCTBOBaTbCSI B  CBOEH
NEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MPUCYIIUMH LIEJIOCTHOM CHUCTEME
XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4KMe MPABOCO3HAHUS DKOJIOTMUYECKON KyIbTYPhl U CIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XHMHs» JOCTUTalTCs B €IUHCTBE
y4eOHOH W BOCHUTATEIBHON MAESITENBHOCTHU B COOTBETCTBHM C T'YMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU LEHHOCTAMH M HJIEAIAMH POCCHUUCKOTO
IpaXAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU M TNpaBUJIaMH MOBEACHMUS,
CIIOCOOCTBYIOLIMMHU  TIPOILIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU 00YyUYaIOLTUXCA.

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHUA  OpeaMeTa  «XUMHSD»  OTPaXKarT
c(hOpMUPOBAHHOCTh  OMbITA  MO3HABATEIBHOM M  MPAKTUYECKOW  JESATENbHOCTU
00y4aromuxcs 1Mo peaan3alii NPUHATHIX B O0IIECTBE IEHHOCTEN, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHUSl OO0YyYalOUIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MpPaB M OO0S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABIICHUS O COUMAIIbHBIX HOPMAaxX W MPABHIIAX MEKIMYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TNPU CO3JAaHUM Y4YEOHBIX
MPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATENbHBIX 3a]ay, BBINOJHEHUU XHMHUYECKUX
DKCIEPUMEHTOB;



CIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIN3E PA3ITUIHBIX BUIOB YICOHOU e TEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHUA:

IIEHHOCTHOTO OTHOIICHHSI K UCTOPUYECKOMY W HAYYHOMY HACJIEIHUI0 OTEYECTBEHHON
XUMHUH,

YBaXEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHUH M TIPAKTUIECKOTO MPUMEHCHUS
XUMHUHU, OCO3HAHWS TOTO, UYTO JOCTH)KCHHS HAyKH €CTh PE3yJbTaT JJIUTEIbHBIX
HaAOIIOIEHUH, KPOMIOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TIOCTOSTHHOTO TPpyJa YYEHBIX
Y TIPAKTHUKOB;

WHTEpeca W TIO3HABaTEIbHBIX MOTHMBOB B MOJIYYCHHHM W TOCIEAYIOIIEM aHaIN3e
uH(OPMAITUH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OLIGHWBATh CUTYalldH, CBSI3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUEHTUPYSACh Ha MOPATIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEICHHUE W TOCTYIKH CBOMX TOBAPHIIEH C MO3WIIUAN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TIOCTIEACTBUNA ATUX MOCTYIIKOB,;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHHUA IIEHHOCTEH 30pOBOTO U 0€30MacHOr0 00pasa >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY W IICHXUYECKOMY 37I0POBBIO;

coOnmo/ieHnst TmpaBui  Oe30macHoro oOpalieHust C  BellecTBaMu B OBITY,
TIOBCETHEBHOM JKM3HU U B TPYAOBOH I€ATEIHHOCTH;

MOHMMAaHHUS EHHOCTH TPABWJI WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOITUX 37I0POBBIO U KU3HU JIOJICH;

OCO3HAHUSl TIOCNEACTBUHA W HENPUATHS BPEAHBIX MPUBBIYEK (YrmOTpeOIeHus
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKON JESTEIHLHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKA HAa AKTHBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4d COIUATHHOU
HaIpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MKOJIbI);

UHTEpeca K MPaKTUIECKOMY M3YYCHHIO TPOo(deccuil pa3muyHOro pojaa, B TOM YHCIIe
HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBAOXEHUS K TPYY, JIOISIM TPyAa U Pe3yabTaTaM TPYAOBOU AeATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBHIYaJbHOW TPAEKTOpUU OOpa30BaHMSA,
Oyaymieil mpodeccu W peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 0011IeCTBa;

6) PK0JIOTHYECKOT0 BOCIIUTAHMS



HKOJIOTUYECKU  11€7€cOo00pa3HOro OTHOWIEHUSI K MPUPOAE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA  TJ00ATbHOTO  XapakTepa JKOJOTUYECKUX  MpoOiieM,  BIMSHUSA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLUAIIBHOU CPEMBL;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUH XUMHUU [UIsl PELEeHUs
BOIIPOCOB PALIMOHATIBHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HENPUATHS JEUCTBUM, INPUHOCAIIMX BPEA OKPYKAIOIIEW IPUPOIHOU
cpele, YMEHMs NPOTHO3UPOBATh HEOJATONPUSTHBIE HKOJIOTMYECKUE IIOCIEICTBUS
IIPEANPUHAMAEMBIX IEUCTBUM U NPEJOTBPAILATh UX;

HAJIM4MsI PA3BUTOrO SKOJOTMYECKOTO MBIIUICHHS], SKOJIOTUYECKON KYJIbTYpPBI, OIbITA
NEATEIIBHOCTH JKOJIOTMYECKON HAIIPAaBJIICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS HMHU B
NO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COIMAJIbHOM NMPAKTUKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO TIPOTUBOCTOSITH UJE0JIOTUN XeMO(DOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKU;

NOHMMAaHHUA CreNU(UKA XUMHH KaK HayKH, OCO3HaHMs €€ poju B (POPMUPOBAHUU
palMOHAJIBPHOTO HAy4YHOTO MBIIUIEHHS, CO3JaHMM LEJOCTHOTO NPEACTaBIE€HUs 00
OKPY’KaoIlleM MHUpPE KakK O €AUHCTBE IPUPOABI U YEIOBEKA, B IMO3HAHWM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpoodieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJII COBPEMEHHOM ITUBHIIM3AINH: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XHOM pOJM B CO3JaHMM HOBOW  0a3bl
MaTepUaIbHOW KYyJIbTYpbl, PEIICHUU TIJ00aNbHBIX MPOOJEM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIrETUUECKOM, ITUILIEBOM U IKOJIOTMYECKON 0€3011aCHOCTH, B
pa3BUTUU MEAMIMHBI, OOECIEUYECHUH YCIOBUHM YCHEHNIHOIO TpyJda M IKOJIOTUYECKU
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHHs CYLUIHOCTHM METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BaTh M1OIy4aeMble 3HAHUS
JUIS aHaln3a M OOBSCHEHUS SBICHUH OKPYXAIOUIETO MHUpa U MPOUCXOIAIIMX B HEM
U3MEHEHUH, YMEHHsI JeslaTh 0OOCHOBAHHbBIE 3aKIIOUYEHUS Ha OCHOBE HAay4YHBIX (PaKTOB U
MMEIOLIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS JUIS PELLCHUs
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MO3HAHUIO U MCCIIEA0BATEIbCKOMN NESTEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HETPEPHIBHOMY O00pa30BaHUIO U CaMOOOPa30BAHUIO, K
AKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAaHUH II0 XMMHM B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3iMyHbIX cdepax MNpoPecCHOHATbHON
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHHs Y4eOHOTo mpeaMera «XUMHsD Ha ypOBHE
cpenHero o01ero 0opa3oBaHus BKIIIOYAIOT:

3Ha4UMBbIC JUISL (dopMupoBaHus MHUPOBO33pPEHUSA oOyuaromxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpeaMeTHbIe) OOLIeHayYHbIe TMOHSTHS, OTpakarollne
LEJIOCTHOCTh HAyYHOW KapTUHBI MUPA U ClIeUU()UKY METOI0B MO3HAHUS, UCTIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, HSHEPrus, SBJICHHE, MPOLECC, CHCTEMA,
Hay4yHbI (DaKT, MPUHLMIL, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIEIOBAHUE,
HaOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble Yy4yeOHblE JIeHCTBUS  (IIO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,
perynaTuBHbIE), obecrneuuBaroie (HopMUpPOBaHHE (PYHKIIMOHATBHONW TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM 00Yy4arOIINXCS;

CHOCOOHOCTh  OOYyYarOLIUXCsl MCIONb30BaTh OCBOEHHBIE MEXAUCLUIIIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUSA M YHHUBEpCAJIbHbIC yueOHbIEC JIEHCTBUS B MO3HABATEIbHON U
COLMAJIbHOM ITPAKTHKE.

MeTtanpeameTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUE€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSAMU.

OByaeHue YHHBEPCAIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUAMMU:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO (HhOPMYJIUPOBATh M aKTyalTU3UPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh LEIU ACATENBHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIIBHOCTU C TIOCTABICHHBIMU LESIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHHS — BBIIEIATH
XapaKTEpHbIE NPHU3HAKH MOHATUNA M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJb30BaTh
COOTBETCTBYIOIINE NOHATHS JUIsl OOBbSICHEHUS OT/IEIbHBIX (PAKTOB U SIBJICHUM;

BbIOMpaTh OCHOBAHMSI U KPUTEPUU Ul KIACCU(PUKALMU BELIECTB U XUMHUYECKHX
pEeaKUunii;

yYCTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY M3YYaEMbIMU SIBJICHUSMU;

CTPOUTh JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, ACTYKTUBHBIE, IO aHAJIOTHH),
BBIBIITh  3aKOHOMEPHOCTH M NPOTUBOPEYMs B  PACCMaTPUBAEMBIX  SIBJICHUSAX,
(opMyIIMpOBaTh BHIBO/BI M 3aKIHOUECHHUS;

OPUMEHATH B IMPOILECCE IO3HAHUS, HCHOJIb3yEMblE B XUMHUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJENHU, MPEOOPa30BLIBATH MOJACIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cMMBOJI) 2J€MEHTa, XUMHUYECKas (Qopmysa, YpaBHEHHUE XUMHYECKOW peakUuud — IpH
pelIeHUN Y4YeOHbIX I103HABAaTEIbHBIX W IPAKTUUECKHUX 3aJad, NPUMEHSATh HAa3BAHHBIC
MOJICJIBHBIE TPEACTABICHUS [UISl BBIABICHHS XapAaKTEPHBIX IPU3HAKOB H3yYaeMBbIX
BEILECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUM;

dbopMyIMpOBaTh TN W 3aJla4d KCCICJOBAHUS, WCIOJIL30BAaTh IMOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIC BOIMPOCH B KA4eCTBE HHCTPYMEHTA MO3HAHUSA U
OCHOBBI i1 (DOPMUPOBAHMS TUIOTE3bl O MPOBEPKE MPABUILHOCTH BbICKa3bIBAEMBIX
CYX/ICHUI;

BJIaJICTh HABBIKAMHU CAaMOCTOSITEJILHOTO TUIAHUPOBAHUSA U MPOBEJICHUS YUYEHUUYECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHWsA HaOMOAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yJIbTaT, POPMYIHPOBATH OOOOIIEHUS U BHIBObI
OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEAOBAHUS, COCTABJISATH OOOCHOBAHHBIN
OTYET O MPOACITAaHHON padoTe;

npUOOpETaTh ONBIT YYEHUYECKOW MCCIIEIOBATENBCKOM M MPOEKTHOW AESATENbHOCTH,
MPOSIBJISITH CITOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B MTO3HAHMS.

3) pabora ¢ nnopmanuei:

OPUEHTHUPOBATLCA B PA3IMYHBIX HCTOYHHMKAX HWHGOpManuu (HAYyIHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIpaBOYHBIE Mocobus, pecypchl HHTepHETa),
aHAM3UPOBAaTh WH(DOPMAIUIO PA3TUYHBIX BUIOB U (HOPM TPEACTABICHUS, KPUTUICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUUBOCTB;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3JIMYHbIE METOMbI MPHU MOUCKE U O0TOOpE
nH(pOopMaIuu, He0OX0IMMOM JIJIS BBHITTOJTHEHHS YICOHBIX 3a71a4 ONPEACIEHHOTO TUTIA;

pruoOpeTaTh ONBIT  HWCIOJb30BaHUA nH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUW U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OpMYy MpeACTaBiICHUS HHPOpPMALUU
(cxembl, rpaduKu, AUATPAMMBbI, TaOJIULIBI, PUCYHKH U IPYTHE);

WCITOJI30BaTh HAYYHBIM $I3bIK B KayeCTBE CPEIACTBA MpH PabOTE ¢ XUMHYECKOU
uH(popMaIue: TPUMEHSITh MEXMIpeaMeTHbIe ((pu3ndeckne U MaTeMaTUIECKUE) 3HAKU U
CHUMBOJIBI, (hOPMYJIbI, A00pEBUATYPHI, HOMEHKJIATYPY;

UCII0JIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATIISTHOCTH.

OBJaieHne YHUBEPCAIbHBIMIA KOMMYHMKATHBHBIMHY IeCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJAE Juajora W/Wid
JUCKYCCUHU, BBICKA3bIBaTh HJEH, (POPMYJIHPOBATH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEH WS MIPEJIJIOKEHHOM 3a/1a4u;

BBICTYNIaThb C TMPE3CHTALMEN  pE3yJIbTATOB IO3HABATENBHOU  JIE€ATEIIBHOCTH,
MOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHIMIOJIHEHUU
XUMHUYECKOTO OJKCIEPUMEHTa, NPAKTUYECKONM pabOThl MO0 HWCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealii3alliid y4eOHOro MpoekTa W (HOPMYJIUPOBATH BBIBOABI IO
pe3yabTaTaM TMPOBEIEHHBIX MCCICNOBAHUNA IIYTEM COTJIACOBAHUS TIO3UIMKA B XOJIE
00CyX/IeHnsI 1 0OMEHa MHEHHSIMU.

OBJaieHne YHHBEPCAIbHBIMY PEryJISSTUBHBIMU AeHCTBUSAMM:



CaMOCTOSITENIbHO  IJIAHUPOBaTh W OCYIIECTBISITH  CBOKO  ITO3HABATEILHYIO
NEeSATEeTLHOCTb, ONIPEACIIss €€ IeH U 33]ja4l, KOHTPOJIMPOBATh U TI0 MEPe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMpEJIaraéMblii aJrOPUTM JACHCTBUN TIPU BBITIOJIHEHWH YYEOHBIX U
UCCIIEIOBATENIbCKUX 3ajiay, BhIOMpaTh Hanbojee 3h(PEKTUBHBIN CMOCO0 MX pelIeHus ¢
y4€TOM TMOTYYCHHsI HOBBIX 3HAaHUM O BEIECTBAX U XMMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCU JACSITEIIBHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOIICHKHU.

INPEAMETHBIE PE3YJBTATBI 10 KJIACC

[IpeameTHbIE PE3YNIBTATHI OCBOCHMS Kypca «Oprannyeckasi XuMHUsh» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABIECHUNH O XMUMHUYECKOH COCTaBJISIOLIEN €CTECTBEHHO-
HayYHOW KapTUHBI MUPA, POJIM XUMUH B MMO3HAHUU SIBJICHUM NMPUPOABI, B (POPMUPOBAHUU
MBILUICHUS U KYJIbTYPBI IUYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM /1J1st
pelIeHus] MPaKTUYECKUX 3a/7a4 M SKOJIOTMUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOAHOMU CPEE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIKYAECT: OCHOBOIIOJIATAIOIINE
HNOHATHUA (XMMHUYECKUMH DJEMEHT, aTOM, D3JEKTPOHHAas O000JOoYKa aToMa, MOJEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XWMHUYECKasi CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas M COKpali€HHAs), MOJIb, MOJIApHAsl Macca, MOJISIPHBIA 00BEM, yriIepOIHbIHI
CKEJIET, (YHKIMOHAIbHAS TPYIIA, paAuKall, HU30MEpHsi, U30MEPbI, TOMOJOTUYECKUI psIL,
TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOJA M Aa30TCOAEp)KAIIME COCAMHEHMS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHMSI); TEOPUH M 3aKOHBI
(Teopust cTpoeHHsl opraHnyeckux BemectB A. M. BytiepoBa, 3aKOH COXpaHEHUsI MaccChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXaluye B OCHOBE NMOHUMAHHS NPUYMHHOCTM M CHCTEMHOCTH XUMHUYECKHUX SIBJICHHM,
(paKkTOJIOTUUECKNE CBEACHHUS O CBOWCTBAax, COCTaBE, IIOJIyYEHHMH U O€30MacCHOM
UCIIOJIb30BaHUU BAKHEMIIMX OPraHMYeCKUX BEIIECTB B OBITY H MPAKTHUYECKOH
NEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTEpHblE MPU3HAKK  IOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE IIOHATHS IIPU
ONMCAaHUM COCTaBa, CTPOCHMS U NPEBPALICHUI OPraHUYECKUX COCUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XMMHYECKYI0 CHMBOJHKY  JJIst
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOI) (Qopmyn
OPraHNWYECKUX BEIIECTB M YPAaBHECHUM XUMHUYECKHX PEAKUUMH, HM3rOTaBIMBATH MOCIIH
MOJIEKYJ] ~ OpPraHMYECKHMX  BEIIECTB JUI1  WUIIOCTPALMM HMX  XUMHYECKOIO0 U
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

cOpMHUPOBAHHOCTh ~ YMEHHIl  yCTaHABIMBAaTh MPUHAJIEKHOCTh  H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB MO UX COCTaBYy M CTPOCHUIO K OMPEACNIEHHOMY KIAcCy/TpyIie
COeIMHEHUN  (YIrIeBOAOPOABI,  KUCIOPOA M a30TCOAEpXallue  COEIMHEHUS,



BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs), JaBaThb MM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC), a Ttakxke NpUBOOUTH TPUBHAIBHBIE HA3BaHUS OTAEIBHBIX
OpraHWYECKHUX BEIIECTB (3THIIEH, MNPONWIEH, AaleTWICH, 3TUJIEHIVIUKOJb, TJIULEPHH,
dbenon, Qopmanbaerua, aneTanbAeru]l, MypaBbHHas KHCIOTa, YKCYCHas KHCJIOTA,
OJICMHOBAasl KUCJIOTA, CTEAPUHOBAs KHUCJIOTA, IIIOKO3a, (PPYyKTO3a, Kpaxmall, LeJUI0i03a,
TJIUIINAH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEACIATh BUIAbl XUMHUECKON CBSI3U B OPraHUYECKHUX
COeMHEHUSIX (OJUHAPHBIC U KPATHHIE);

c(hOpMUPOBAHHOCTh ~ YMEHHUS  MPUMEHATH  MOJOXKEHUS  TEOPUH  CTPOEHUs
opranunyeckux BeniecTB A. M. byrtnepoBa nnsi oObSACHEHHMS] 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTEepH30BaTh COCTaB, CTPOCHUE, (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENEH PA3NMUYHBIX KIJIACCOB OPraHUYECKUX
BEILIECTB (METaH, 3TaH, YTUJICH, NMPOIUJIEH, alleTuieH, Oytaauen-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJ, 3TAHOJI, ITUJICHTJIUKOJIb, [IULIEPUH, (PEHOJ, alleTalbAerul, MypaBbuHas
U YKCyCHas KHCIOTBI, TIJIFOKO3a, KpaxMajl, LEJUI0JI03a, aMHHOYKCYCHas KHCIIOTa),
WUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKJIYy HHMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUI C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKU YTIJIEBOJOPOIHOTO ChIPhSA
(HedTb, MPUPOIHBIN Ta3, YToib), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE MPUMEHEHHUE
IPOIYKTOB NEPEPAOOTKY;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS M0 XUMUYECKUM YPABHEHUSIM
(Macchl, OOBEMA, KOJMYECTBA HCXOJHOTO BEUIECTBA WJIM TMPOJYKTAa pPEAKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB
peaKkiun);

c(hOpMUPOBAHHOCTh yYMEHHWH BJIANE€Th CHUCTEMOW 3HAHWA 00 OCHOBHBIX METOJaX
HAyYHOT'O TIO3HAHUS, UCMOJB3YEMbIX B XUMHH TMpPH W3YYEHUU BEIIECTB U XMUMHYECKHUX
ABJICHUA (HaOJIOJEHUE, W3MEpEHUe, HKCIEPUMEHT, MOJCIIMPOBAHUE), MCIOJIb30BATh
CHUCTEMHbIC XMMUYECKHE 3HAHUS JJIsl MPUHITHUS PEUICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYAaIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHMUH COONIIO/IaTh TMpaBWiIa TOJb30BAHUS XHUMHUYECKON
NOCYJI0i 1 1a00paTopHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiIa 0OpalleHus] ¢ BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITOJTHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTHUUECKU aHATU3UPOBATH XUMUYECKYIO
uH(OpMaIIMIO, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM HH(OPMAIIHH,
HNHTepHeT U IpyTrux);

c(hOpMUPOBAHHOCTb YMEHUM COOJIOIATh MTPaBUila SKOJIOTHUECKH 11eJ1eCO00pa3HOro
MOBEECHUS B OBITY M TPYAOBOU JEATEIBLHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpPY’KaroIlel MPUPOJHOM Cpeibl, 0CO3HABATH ONTACHOCTh BO3JEHCTBUS HA KUBbIE



OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbIca nokaszarens [I/IK,
MOSICHATH HA TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U TTPEIOTBPAIICHUS UX BPETHOTO
BO3JCHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUTs1 O0Y4aroOIIMXCs ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHUE
NPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX
SIBJICHUM;

JUTSI CIICTIBIX U CTTA0OBHUASIINX OOYYAIOIINXCS: YMEHHUE UCIIOIh30BATh PEIbehHO-
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu xuMudeckux Gopmyi.

11 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeopraHuueckasi XuMHs»
OTPaXaroT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU SBJICHUN TIPUPOJIBI, B HOPMUPOBAHUH
MBIIUIEHUS U KyJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOAUMOM IS
pelIeHus NPaKTUYECKUX 3a7]a4 U SKOJOTUYECKU 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3J0POBBIO U IIPUPOJHOM CpELIE;

BJIAJICHUE CHCTEMOW XMMUYECKNX 3HAHUM, KOTOPas BKJIKOYAET: OCHOBOIIOJIAraroIne
NOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- DJIEKTPOHHBIE OPOUTAIIN ATOMOB,
MOH, MOJIEKYJIAa, MOJIb, MOJISIPHBIA 00bEM, BAIEGHTHOCTD, 3JIEKTPOOTPULIATETLHOCTD,
CTENEHb OKUCIICHUS, XUMUYECKasi CBA3b (KOBaJEHTHAs, HOHHAsI, METaJUIMYecKas,
BOJIOPOJIHAA ), KPUCTAINIMYECKAsl PEIIETKA, TUTIBl XUMUYECKUX PEAKIIUiA, pacTBOP,
AIEKTPOJIUTBI, HEANEKTPOJIUTHI, AIEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCIIUTED,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKOM peaKIuy, XUMUUECKOE PaBHOBECUE); TEOPUU U
3aKOHBI (TECOPHUSI IICKTPOJUTUUECKON AUCCOIMAIH, TIepuoandeckuii 3akoH /1. .
MenpeneeBa, 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MTPEBPALICHUS
SHEPIUM NPU XUMUYECKHUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHUS IPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DAKTOIOTHUYECKUE CBEICHUS O CBOMCTBAX, COCTaBeE,
MOJTY4YeHUH ¥ 0€30TIaCHOM HCIIOJBb30BAaHUU BaXKHEHIITUX HEOPTaHUUECKUX BEILIECTB B OBITY
Y MIPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC TPU3HAKY TOHATHMH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU
ONMCAaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JIJIs
cocTaBieHus (OPMYIT BEIIECTB M YPAaBHCHUN XUMUYECKUX PEAKITUN, CUCTEMATHICCKYIO
HoMeHknaTypy (IUPAC) u TpuBHaibHble Ha3BAHUS OT/ACJIbHBIX HEOPTAHUYECKUX BEILIECTB
(yrapHslii ra3, yriaekuciblid ra3, aMMHUaK, raiéHas U3BeCThb, HeranéHas u3BeCTh, MUThEBas
coja, MUPUT U IPYTHE);



c(OpMHUPOBAHHOCTh YMEHUH OIPEAETATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKHUX IEMEHTOB B COCIMHEHUAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKOHN CBSI3H
(koBaJyieHTHas1, HOHHAs, METAJUIMYECKAasi, BOJIOPOHAS) B COETMHEHUSIX, TUIT
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJIEKYJISIpHAs, MOHHAS,
MeTaJInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAAJICKHOCTH HEOPTAHUYECKUX
BEIIECTB 110 UX COCTABY K ONpeAeIEHHOMY KJlacCy/Tpymie CoOeAUHEHUN (IPOCThIe
BEIECTBA — METAJLJIBI U HEMETAJUIbI, OKCUIbI, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE
TUIPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI MepUoArndeckoro 3akona 1. 1.
MeHeneeBa U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 1eMEHTOB 1—4 neprnoaos Ilepuoanueckoi cucTeMbl XUMHUECKUX
anemenToB Jl. V1. MenpeneeBa, UCIOB3YsI MOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATIH,
«IHEPreTUYECKHE YPOBHI», 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN MO nepuoaaM u rpynmam [lepuoanueckon
cucTemMbl xumudeckux anemeHToB /1. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaATh (OMUCHIBAThH) OOIINE XUMUYECKHE
CBOMCTBA HEOPIaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HOATBEPKAATH CYIIECTBOBAHUE
T€HETUYECKOU CBA3U MEKy HEOPTaHMYECKMMH BELIECTBAMU C IOMOIIBIO YPaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUHU T10
Pa3IMYHBIM MpU3HAKaM (YUCIIy M COCTAaBY Pearupyrouux BEIIeCTB, TEMI0BOMY A eKTy
peaxkuu, U3MEHEHHIO CTEIICHEH OKHUCICHUS JIEMEHTOB, 00PATUMOCTH PEaKINH, yYACTHIO
KaTajin3aropa);

c(hOpMUPOBAHHOCTh YMEHUHN COCTABIISITh YPAaBHEHUS PEAKIIMM pa3JIMYHBIX TUIIOB,
MOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO 0OMEHA, YUUThIBAs YCIOBUS, MPU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHILIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIMU, TIOITBEPKIAIOIIIE KaUeCTBEHHBIH
COCTaB Pa3JIM4YHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOTO OanaHca 3THX
pEeaKUunii;

c(hOpMUPOBAHHOCTb YMEHUHN OOBACHSATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIMK OT Pa3INMYHbIX (PAKTOPOB; XapaKTep CMEIICHUS] XMMHUYECKOTO paBHOBECHS B
3aBUCMMOCTH OT BHelIHero Bo3jaeiictBus (mpunuun Jle [larense);



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMHUECKHE MTPOLIECCHI, JIEKAIIHNE B
OCHOBE IPOMBIIIJIEHHOT'0 MOJYYE€HHSI CEPHOM KHUCIOThI, aMMHAKa, & TAKKE
c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 00 OOIINX HAYYHBIX MPUHIUIAX U 3KOJOTHYECKIX
npo0iemMax XuMHUYECKOTO MTPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BHIYUCIEHUS C UCIIOJIb30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHUM ra30B MPU XUMHUYECKUX
peaxusax, MacChl BEUIECTBA WM 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, TEIJIOBOTO A dekTa
pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

c(OpMUPOBAHHOCTh YMEHHUH COONIIO/IaTh TMpaBWiIa TOJb30BAHUS XUMHUYECKOH
nocyAoi 1 1abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MPABHIIA OOpAICHHS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BHITIOJIHATH XUMUYECKUM SKCIIEPUMEHT
(pa3yioxeHue NepoKCHIa BOJOPOAA B MPUCYTCTBUU KATAIN3aTOPA, ONPEAECICHUE CPEIBI
PacTBOPOB BEILLIECTB C MOMOIIBI YHUBEPCAIBHOIO HHMKATOPA, BIMSHUE PA3ITHYHbIX
($akTOpOB HA CKOPOCTh XMMHUECKOHN peaKlny, PEaKIIMi HOHHOTO0 0OMEHa, KaYeCTBEHHbIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KATUOH aMMOHUS, PEIICHHE
HKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMaM «MeTamib» U «HeMeramib») B COOTBETCTBUHU €
paBUJIaMU TEXHUKH O€30MaCHOCTH MPHU OOPAILEHUH C BELIECTBAMH U TaOOPaTOPHBIM
000pyI0BaHUEM, IPEACTABIATH PE3YIbTaThl XUMHUUECKOTO IKCIIEPUMEHTa B (hopMe 3aIlucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U (OPMYIUPOBATH BHIBOJbI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATH XUMHUECKYIO
uH(OpMaIINIO, TOTYYaeMYIO U3 Pa3HbIX HCTOUHUKOB (CpeCTBAa MAaCCOBOM KOMMYHUKALIUH,
WHTEpHET U IpyTruX);

c(hOpMUPOBAHHOCTb YMEHUHN COOJIOIATh MTPaBUiIa SKOJIOTHUECKH 11eJ1IeCO00pa3HOro
MOBEECHUS B OBITY M TPYAOBOU JEATEIBLHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/10POBbS U
OKPY’KaroIIEeH MPUPOJHOM Cpeibl, 0CO3HABATH ONIACHOCTh BO3JECHCTBUS HA KUBbIE
OPTaHU3MBbI ONIPEAECIEHHBIX BEMIECTB, HOHMMAs CMbICI nokaszarens [IJIK, moscHaTs Ha
npuMepax CrocoObl yMEHbBIIEHUS U MPEAOTBPAILIEHUS X BPEAHOTO BO3ICHCTBHS HA
OpraHu3M YEJIOBEKa;

JUTs1 O0y4aroIIMUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS: YMEHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX TTO3HAHUS BEIECTB U XUMUICCKUX
SIBIICHUM;

JUTSI CIIETIBIX U CTTA0O0BUASIIUX OOYYAIOIIMXCS: YMEHUE UCIIOIb30BaATh PEIbePHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHME 110 XUMHHA 10 KJTACC

Koan4yecTBo 4acoB

Ne HaunmMmeHoBaHHe pa3aesioB H TeM IIPOrpaMMBbI K II 3HeKTp0HHHe (uml)pOBLIe)
n/n pa porp Bcero OHTPO.ILHBIC paKTHieckue oOpa3oBaTe/ibHbIE pecypchbl
padoTsI padoThI

Paszgea 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMHUM
11 [Ipenmet oprannyeckoit xuMuu. Teopus cTpoeHUs 3 bubmuorexa [JOK

) opraHnueckux coeauaenuii A. M. Bytieposa https://lesson.edu.ru/04/10?class=10
Htoro no paszneny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenbpHBIE YIIIEBOAOPOILI — AJIKAHBI 2 bubmorexa LIOK

’ pel yr AOpoaL https://lesson.edu.ru/04/10?class=10
29 HenpenenbHble yrieBoaOpOIbl: alKEHBIL, 6 1 bubmmoreka [IOK

) aJIKaTIMCHBI, aJTKUHEI https://lesson.edu.ru/04/10?class=10
2.3 ApoMaTudecKkue yrieBoa0pO bl 2 bubmaorexa LOK

’ P yr AOpoA https://lesson.edu.ru/04/10?class=10
)4 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOIOB U HX 3 1 bubmuorexa [JOK

) nepepaboTka https://lesson.edu.ru/04/10?class=10
Htoro no paszneny 13
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust

bu6mmoreka [IOK

3.1 Crmprer. Oeron 3 https://lesson.edu.ru/04/10?class=10
39 Anpaerunsl. KapoonoBsie kuciaothl. ClioKHBIE 7 1 Bbu6nmuoreka [JOK

) 3(hupsl https://lesson.edu.ru/04/10?class=10

bu6mmoreka [IOK

3.3 VIR0 3 ! https://lesson.edu.ru/04/10?class=10
Hroro no pazneny 13
Pasznen 4. A3oTcoaepskaniue Oprannyeckre coeJuHeHUust
4.1 AmuHBI. AMHHOKHUCTIOTHL. benku 3 bu6mmoreka [IOK



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIHHEHUS
bubmuorexa [JOK
> Tlacrvacest. Kayuyku. Bonokwa 2 https://lesson.edu.ru/04/10?class=10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

TEMATHYECKOE IINTAHUPOBAHME 11O XUMHHU 11 KJIACC

Ne KosauyecTBO 4acoB
HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI DyekTpoHHbIE (HU(POBBIE)
n/n Bcero KonTtpoJubHbie IIpakTHyeckue 06Pa30BATETBHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. TeopeTruueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuit 3akoH 1 Bubsmorexa IOK
1.1 [Meproanyeckas CHCTEMA XUMHYECKHUX DIIEMEHTOB 3 B
https://lesson.edu.ru/04/10?class=10
. 1. MenneneeBa
bubmunoreka LIOK
1.2
Crpocnue emectsa. MHoroodpasue Belecrs 4 https://lesson.edu.ru/04/10?class=10
but6mmoreka [IOK
1.3 XUMHYCCKUE peaKinu 6 ! ! https://lesson.edu.ru/04/10?class=10
Uroro no pazgeny 13
Pa3znen 2. Heoprannueckasi XumMmusi
but6mmoreka [IOK
2.1
Meramer 6 1 https://lesson.edu.ru/04/10?class=10
bu6mmoreka [IOK
2.2 Hewerarmbr ? ! ! https://lesson.edu.ru/04/10?class=10
2.3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB 2 Bubmiorexa OK
’ P P 1 https://lesson.edu.ru/04/10?class=10
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
bubmunoreka LIOK
3.1 XuMHs 1 KH3HE 4 https://lesson.edu.ru/04/10?class=10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

HOYPOYHOE INIVTAHUPOBAHME 110 XUMHWH 10 KITACC

KoanuyecTBO 4acos

Ne JlaTa
Tema ypoka Konrposnr  IIpakrtn Hata JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero U3YYCHUS
Hble YecKHe dakTHyeckasn o0pa3oBaTe/IbHBIE peCypChl
padoTsI padoThI
oeIMET ODFAHIIECKOR: & bubmuorexa [JOK
MET OpTraHUYECKON XUMUH,
1 el P 1 04.09.25r. https://lesson.edu.ru/04/10?clas
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE =10
Teopust cTpoeHUST OpraHUIECKUX bubmmoreka [JOK
2 coenuHenuit A. M. Bytieposa, eé 1 11.09.25r. https://lesson.edu.ru/04/10?clas
OCHOBHBI€ MMOJIOKEHUS s=10
IIpencraBnenue o KiaccupuKau
bedl EI) t bubmuorexa [JOK
opraHu4eckux BemecTB. Homenkiarypa
3 p Hl P 1 18.09.25r. https://lesson.edu.ru/04/10?clas
(cucremaTudeckas) U TpUBHUATIbHBIE 10
Ha3BaHUs OPTaHUYECKHUX BEIECTB
AJIKaHBI: COCTaB M CTPOCHUE bubmmorexa [IOK
4 ' . P ’ 1 25.09.25r. https://lesson.edu.ru/04/102clas
TOMOJIOTHYECKHUI DS ~
s=10
M . bubmuorexa [JOK
€TaH ¥ TaH — MPOCTEHIITHE
5 p 1 02.10.25r. https://lesson.edu.ru/04/10?clas
MIPEICTAaBUTENH AJIKAHOB —10
bu6mmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 09.10.25r. https://lesson.edu.ru/04/10?clas
s=10
5 . Bbu6nmuoreka [JOK
THJICH U TIPOIHJICH — IPOCTCHIIINE
7 P P 1 16.10.25r. https://lesson.edu.ru/04/10?clas
MIPEICTAaBUTENH AJIKCHOB —10
bubmuorexa [JOK
8 [IpakTtuueckas padota Ne 1. «Ilomyuenue 1 1 23.10.25r. momotexa L

https://lesson.edu.ru/04/10?clas
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OTUJICHA U U3YYCHHUC CT'0 CBOMCTB»

s=10

Ankanuensl. byranuen-1,3 u

bu6mmorexa [IOK

9 meTmiOyraauen-1,3. [Tonydenue 06.11.25r. https://lesson.edu.ru/04/10?clas
CUHTETUYECKOIO KayuyyKa U PE3UHBI s=10
AJKWHBI: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHUIA PSI bubmmorexa [IOK
10 p ’ N pAAL 13.11.25r https://lesson.edu.ru/04/10?clas
ALEeTUIIEH — NPOCTEUIIHI 10
NPECTaBUTEIb AIKUHOB
B e o VpaBHEHIIO bu6mmorexa [IOK
BIYMCIICHHUSI TT BHEHH
11 . P 20.11.25r https://lesson.edu.ru/04/107clas
XUMHYECKON peakiuu
s=10
ApeHbI: 0H30J1 1 TOIY0J. TOKCHUHOCTh bubmorexa HOK
12 POHbL: YOI 27.11.25r https://lesson.edu.ru/04/107clas
apeHoB _
s=10
['eneTnueckas cBa3 €BOJ0pPOI0 bubmmoreia HOK
HETHYeCKast CBS3b YIJICB B,
13 E AOPOA 04.12.25r https://lesson.edu.ru/04/107clas
NPUHAIISKANINX K Pa3ITHYHBIM K1accam —10
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB: bubmmoreka [IOK
14 NPUPOIHBIN ra3 U MOMyTHbIE He(TIHbIE 11.12.25r https://lesson.edu.ru/04/10?clas
rasbl, HETh M IPOAYKTHI €€ mepepaboTKH s=10
KonTtponsHast pabota no pasuen
15 P P pasaeiy 18.12.25r
«YTIIEBOIOPOIBI»
[IprupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB: bubanorexa HOK
16 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 25.12.25r1 https://lesson.edu.ru/04/10?clas
rassl, HeTh U MPOIYKTHI €€ mepepaboTKH s=10
[IpenenbHbIe 0THOATOMHBIC CITUPTHI: bubmorexa HOK
17 bel A PThE 15.01.26r. https://lesson.edu.ru/04/10?clas

MCTAHOJI 1 OTaHOJI. BOI[OpO[[HaSI CBA3b

s=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

MHoroaroMHbIe CIIUPTHI: STUJICHTJIMKOJIb

bu6mmoreka [IOK

18 22.01.26r. https://lesson.edu.ru/04/10?¢las
U TJIHLEPUH
s=10
DeHoIT: CTPOCHUE MOJICKYJIBI, bubmmoreka [JOK
19 (du3HYeCKre U XUMUIECKUE CBOMCTBA, 29.01.26r. https://lesson.edu.ru/04/10?clas
MIPUMEHEHHUE s=10
Anpreruasl: GopMalbICTUI U bubmaorexa LOK
20 - @0P 05.02.26r. https://lesson.edu.ru/04/107clas
aneraibaerul. AueToH
s=10
OIHOOCHOBHBIE TIPEIENbHBIE Bbu6nmuoreka [JOK
21 KapOOHOBBIC KHUCIIOTHI: MypaBbHHAS U 12.02.26r. https://lesson.edu.ru/04/10?clas
YKCyCHast s=10
. bu6mmoreka [IOK
[IpakTuyeckas padora Ne 2. «C
22 parti 1 pa UOTa 2 £ «ponctsa 26.02.26r. https://lesson.edu.ru/04/10?clas
pacTBOpa YKCYCHOM KHUCIIOTBI» 10
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI, KaK bubmmoreka [IOK
23 NPECTaBUTENN BBICIIHX KapOOHOBBIX 05.03.26r. https://lesson.edu.ru/04/10?clas
KHCIIOT s=10
MpIa Kak COJIM BBICIIHX KapOOHOBBIX bubmorexa IOK
24 N 12.03.26r. https://lesson.edu.ru/04/10?clas
KHCJIOT, UX MOIOIIee ICHCTBHE 10
CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIC bubmmoreka [IOK
25 KapOOHOBBIX KUCIIOT. ['uaponu3 19.03.26r. https://lesson.edu.ru/04/10?clas
CIIOKHBIX 3(prpoB s=10
XKupsbr: ruaponus, MpuMeHEHHE bubmorexa IOK
26 ] ’ ’ 26.03.26r. https://lesson.edu.ru/04/10?¢las
Ouosornyeckas pojb )KHPOB 10
VYTIeBobI: COCTaB, KiacCH(pHUKAIIUS.
27 A uxar 09.04.26r. bubmuorexa [JOK

Baxneiiiue npeacTaBUTeNu: IIIH0K03a,

https://lesson.edu.ru/04/10?clas
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dpykTO3a, caxaposa

s=10

Kpaxman u nemirono3a Kak mpupoHbie

Bbu6nmuoreka [JOK

28 1 16.04.26r. https://lesson.edu.ru/04/10?clas
MOJTUMEPBI —
s=10
l'omoBast kOHTpOJIBHAS paboTa/
29 a . p p 1 23.04.26r.
Bcepoccuiickast mpoBepouHas paboTa
OO0m1as XxapakTepUCTHKA
a30TcojIepKa Oopranuyec
30 TOONEPHAIIIX OPranHieciux 1 30.04.26r.
coeauHenuit / Beepoccuiickas
mpoBepoyHas pabora
Bbu6nmuoreka [JOK
31 AMUHEL: METHIAMHH U aHUINH 1 07.05.26r. https://lesson.edu.ru/04/10?clas
s=10
AMWHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHUYEeCKHE COCTMHEHUS, NX bubanorexa [HOK
32 onosiornueckoe 3HaueHue. IlenTuasl. 1 14.05.26r. https://lesson.edu.ru/04/10?clas
benku xkak npupoHbIe s=10
BBICOKOMOJICKYJIIPHBIC COCTMHCHUS
OCHOBHBIE TTOHATHS XUMUH bubmorexa LIOK
33 . 1 21.05.26r. https://lesson.edu.ru/04/10?clas
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH 10
OCHOBHBIE METO/IBI CHHTE3a bubmuorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 08.05.26r. https://lesson.edu.ru/04/10?clas
[InacT™Macchl, Kaydyku, BOJIOKHA s=10
OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME
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INOYPOYHOE INIAHUPOBAHME 11O XUMMHH 11 KIIACC

KoanuecTBO 4acos

Ne Kour IpakTn ara aTa
Tema ypoka OHTpO p A A DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero JbHbIE YecKue usydyenuss  (pakTuueckas
o0pa3oBaTe/IbHBIC peCypChl
padoThI padoTsI
XHAMHYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs bubmmorexa HOK
1 ) ' P 1 03.09.25r. https://lesson.edu.ru/04/11?clas
KOH(UTrypamus aTOMOB 11
Ilepnonnueckuit 3axoH u [lepuoanueckas
cucTeMa XUMMUYecKux anemeHToB 1. 1 bubmaorexa LIOK
2 L . 1 10.09.25r. https://lesson.edu.ru/04/112clas
MenpeneeBa, UX CBS3b C COBPEMEHHOU Teopueit =11
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYCCKHX JIEMEHTOB U HX COCAUHCHHUH I10 bubmunoreka LIOK
3 rpyIIam " nepruojiaM. 3HaueHHe MEPUOINIECKOro 1 17..09.25r. https://lesson.edu.ru/04/11?clas
3aKOHA U CUCTEMbI XUMHYECKHUX deMeHTOB JI.11. s=11
MenpeneeBa B pa3BUTHH HAYKU
CrpoeHue BeniecTBa. XuMU4ecKas CBs3b, €€ Bu6muotexa [JOK
4 BUJIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHOMN 1 24.09.25r. https://lesson.edu.ru/04/11?clas
cBs3u. BomopoaHas cBsi3b s=11
BaneHTHOCTB. DNEeKTPOOTPULIATETEHOCTD. bu6nuoreka [IOK
5 CrerneHb OKUCIICHHs. BelecTsa MOJICKYIPHOTO 1 1 01.10.25r. https://lesson.edu.ru/04/11?clas
HEMOJIEKYJIIPHOTO CTPOCHUS s=11
[TonsiTue o nucnepcHbIx cucteMax. cTUHHBIE U bu6mmoreka [IOK
6 KOJIJIOUJTHBIE pacTBOPBI. MaccoBast 10JIsI BEIIECTBA 1 08.10.25r. https://lesson.edu.ru/04/117clas
B pacTBOpE s=11
bubmmoreka [JOK
7 Knaccugukanus 1 HOMEHKIATypa 1 15.10.25r. 1

https://lesson.edu.ru/04/11?clas



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

HEOpPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3TUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakuui B
HEOPraHMYECKON U OPraHu4eCKOW XUMHUH. 3aKOH

bubmunoreka LIOK

8 COXpaHEHMS MacChl BEIIECTB; 3aKOH COXPAaHEHHUS U 22.10.25r. https://lesson.edu.ru/04/11?clas
MPEBPAICHUS SHEPTUU IPU XUMHYECKUX s=11
peaxkuusax
Ckopoctb peakiuu. OOpaTuMble peakuuu bubmmorexa HOK
9 P peatdiid. LJop peaiiid. 05.11.25r. https://lesson.edu.ru/04/11?¢las
XUMHUYECKOE PAaBHOBECUE s=11
[TpakTuyeckas padora Ne 1. «BnusHue
10 pa3nuYHbIX (PAaKTOPOB HAa CKOPOCTh XUMHUECKOM 12.11.25r.
peaxKum»
Onexrponutuyeckas qucconnanus. [lonstue o
BoJIopoiHOM Tokazatene (pH) pactBopa. Peakiuu bubmorexa [IOK
11 AOPOA PP pa. 1 19.11.25r. https://lesson.edu.ru/04/11?clas
MOHHOT0 oOMeHa. ['uaponn3 opraHn4eckux u 11
HEOPTaHMYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. bu6nuoreka [IOK
12 [TonsiTHEe 00 2JIEKTPOIN3E PACILIABOB U PACTBOPOB 26.11.25r. https://lesson.edu.ru/04/11?clas
coJIer s=11
KonTponbnas pabota no paszuen
13 e 2 L 03.12.25r.
«TeopeTnyeckre OCHOBBI XUMHI
Merasuisl, ux nosnoxxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX AeMeHToB J[. bubmaorexa LIOK
14 o 10.12.25r. https://lesson.edu.ru/04/11?clas
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB. =11
OO6mwme Gpuznueckre CBOMCTBA METAIIIOB
CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Ps
15 P pan 17.12.25r. bubmoreka [{OK

HaIpsHKEHUN METaJUIOB

https://lesson.edu.ru/04/11?clas
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s=11

XHUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJIIOB

bu6mmoreka [IOK

16 (HaTpuii, Kanuii, Kb, MATHUN, ATIOMUHHN) U 24.12.25r. https://lesson.edu.ru/04/117clas
UX COCIMHEHUHN s=11
XHUMHUECKHE CBOMCTBA XpoMa, MEIU U UX Bubmzorexa HOK
17 . DOMa, MEAL 14.01.26. https://lesson.edu.ru/04/112clas
COEIMHEHUI
s=11
XUMUUYecKre CBOMCTBA IUHKA, JKeJie3a U UX Bubmorexa HOK
18 . H ’ 21.01.26. https://lesson.edu.ru/04/11?clas
COEIMHEHUI
s=11
[IpakTuueckas padora Ne 2. "Perrenue
19 P P . 28.01.26.
AKCIIEPUMEHTAIBHBIX 33724 10 TeMe «MeTauTbh)
Hewmeramnsl, ux nonoxenue B [lepronnueckoi Bubmuoreka ITOK
20 CUCTEME XUMHUYECKHX dteMeHToB [1. 1. 04.02.26. https://lesson.edu.ru/04/117clas
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB s=11
®du3nyuecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIIHS bubmmoreka [JOK
21 HEMETaJUIOB (Ha MpUMepe KUCIOPOa, CEPHI, 11.02.26. https://lesson.edu.ru/04/11?clas
dbocdopa u yriepona) s=11
XUMHUYeCKHEe CBOMCTBA rajIoT€HOB, CEPhl M X bubmmorexa LIOK
22 . » P 25.02.26. https://lesson.edu.ru/04/112clas
COCIMHCHHI
s=11
XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux bubmorexa [IOK
23 . ’ p 04.03.26. https://lesson.edu.ru/04/117clas
COCIMHEHHI
s=11
XHUMHUECKHE CBOMCTBA yTiIepojia, KPEMHHUS 1 UX Bubmzorexa HOK
24 . yrIepona, Kp 11.03.26. https://lesson.edu.ru/04/11?clas
COCIMHCHHI
s=11
IIpuMmeHeHne BaKHESHIITIX HEMETAIIOB U UX
25 p 18..03.26. but6mmoreka [IOK

COETUHEHUN

https://lesson.edu.ru/04/11?clas
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s=11

O06001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 110 TEME
«Hemeraiibr». BerauciaeHust no ypaBHEHUAM

but6mmoreka [IOK

26 . 1 25.03.26. https://lesson.edu.ru/04/11?clas
XUMHAYECKUX PEAKIU U TEPMOXHUMHUYCCKHE 11
pacuérnl S
[TpakTrueckas padota Ne 3. «Pemenue
27 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1 08.04.26.
"HemeTamanr"»
KonTpombras pabora mo temam «MeTamisl» 1
28 e . 1 08.04.26.
«Hemeramns»
Heopranuueckue u OpraHMuecKrue KHCIOThHI bubmorexa [IOK
29 P P ) 1 15.04.26. https://lesson.edu.ru/04/11?clas
Heoprannueckue u opraHnuecKue OCHOBAHUS 11
AM(poTepHbIe HEOPraHNYECKHUE U OPraHUYECKHE Bu6muotexa [JOK
30 coenuHeHns. ['eHeTnyeckas CBA3b 1 22.04.26. https://lesson.edu.ru/04/11?clas
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB s=11
Poib xuMuH B 00€CIIEUEHHH 3KOJIOTHUECKOM, bubmunoreka LIOK
31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH, 1 29.04.26. https://lesson.edu.ru/04/117clas
Pa3BUTUU MEIULIMHBI s=11
[IpencraBineHus 00 0OMMUX HAYYHBIX TPUHIIAIIAX
32 et . v . U 1 06.05.26.
MPOMBIIIICHHOTO TOTYYCHUS BAKHEHIIINX BEIICCTB
bubmunoreka LIOK
33 YesnoBek B MUpE BEILECTB U MaTEPHAJIOB. 1 13.05.26. https://lesson.edu.ru/04/11?clas
s=11
bubmunoreka LIOK
34 XUMHUS U 37I0pPOBbE YeIOBEKA 1 20.05.26. https://lesson.edu.ru/04/117clas
s=11
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUU B TO3HAHHHU
SBIIGHUW TpUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelleHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH O0O0OOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpene

1.2

Brnanenune cucremoil XUMHYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATratoIne MOHSATHUSA (monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATETILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyNIa,  paadKal,  H30MEepHs,  H30MEpHI,
TOMOJIOTUYECKUM PpsAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOIA- H
a30TcojiepKalllie COEAUHEHMs, OMOJOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsS); TEOPUM H 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TONYy4YeHUH U Oe30MacHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPTraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIONb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIIOIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIMI, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIECTB JJI1 WUIFOCTPALMM X XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHU4YCCKUX BCHICCTB IIO HX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) CoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BHICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHU4CCKOU

HomeHknarype (IUPAC)

L.5

CdopmupoBaHHOCTE YMEHHUS OMPEACTSATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CCKUC COCIUHCHU. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAWUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKUX BEUIECTB (ITHJICH, NPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHod, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUT0II03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, anetuieH, Oyraawen-1,3, mermnOyramuen-1,3, OeH307,
METaHOJI, ATAHOJ, STUJICHIINKOIb, TJIUIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBHI, IJIIOKO3a, Kpaxmal, LEJLII0JIO3a,

AMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIYy  TUIWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT
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CdhopMupoBaHHOCTB yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MIPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéTrnl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUU (HaONIoJeHUE, W3MEpEHHUeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTH YMEHHH COONIOATh IpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCYOM ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuiia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB
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CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHITh XUMHYECKHMA
AKCIEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUIICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TIpH OOpaIlleHWHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTABISATh pe3yIbTaThI XHUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIUPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuaopmaruu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUs B OBITY M TPYIOBOU ACSITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPTaHU3MBI
onpeneaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHsS] W TNPEAOTBpAIllEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa




11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOpash BKIIFOYAECT:
OCHOBOIIOJIATAlONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJa, BaJICHTHOCTb, AJIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsE Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W DHIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHA), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEaKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJUTHYECKON nucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30lacCHOM HCIOJIb30BAaHUM Ba)KHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOH AEATENbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUHN BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHSATHH, INPUMEHITh COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEUICCTB M MX IPEBPAICHUN; BBIBIATH B3aMMOCBSA3b XUMHUYECKHX
3HaHUHI c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJlaMH HAy4YHOTO TIO3HAHUSI BEIIECTB U
XUMHUYECKUX sBJIEHUN (HaOIIOneHHe, W3MEpEeHUe, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJUIMuecKasi, BOJIOPOJHAsA) B COCIMHEHUIX, TUIl KPUCTAILUIMYECKON
pPEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIIpHasi, MOHHas,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHUIIMPOBATH  XHUMHUYECCKHE
peaKuu Mo pa3InYHbIM MPU3HAKAM (YHCIY M COCTaBY PEarupyronnux
BEIIECTB, TemIoBoMY d((]eKkTy peakuuu, HW3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKIHH,  y4acTHIO

KaTaJm3aTopa)

1.7

CpopMHUpPOBAaHHOCT, YMEHHH COCTaBJISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIH HIIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTE YMEHUH MPOBOIUTH PEAKIIUH, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacno3HaBaTh OMNBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

CdopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHA

1.10

CdopmupoBaHHOCTE yMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMupOBaHHOCTH ~ YMEHUH  OOBSACHATH  XapakTep CMEIICHUs
XMMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3/EHCTBUS

(mpunnun Jle larensbe)

OO6mrast 1 HeOpraHUYeCcKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuoaudeckoro
3aKOHa J.N. Menpeneena 51 JIIEMOHCTPUPOBATH €ro

CUCTCMATU3UPYIOIY1O, OGBHCHHTGHBHyIO u MMPOTrHOCTUYCCKYHO

byHKIIH

2.2

CdopmupoBaHHOCTH YMEHUHN XapaKTePU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUS «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», <«IHEPreTUUYECKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX DJIEMEHTOB U WX COCIUWHEHHMH MO MepuojaM U rpymnnam

[Tepuoanueckoit cucremsl XxuMuieckux 3aeMeHToB .M. Menneneesa
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CopMHUpOBaHHOCT, yYMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHMMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPIKIAATH CYIICCTBOBAHUC T€HETUYECKOM CBA3U MCKOY




HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTAQHaBIMBAaTh  MPUHAIEKHOCTD
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBY K OMpPENeIEHHOMY KJaccy
(rpynme) coenwHEHUM (MPOCTHIE BEIIECTBA — METAUIBI U HEMETaJUhI,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COITH)

2.5

ChopMupOBaHHOCTb YMEHUH MCIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui cocTaBleHHs (OpPMYJT BEIIECTB M ypPaBHEHUH XUMHUECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUsl OTHEJIbHBIX HEOPraHWMYeCKUX BelecTB (yrapHblil ras,
YIJIEKUCIBbI ra3, aMMMaK, raméHas H3BECTb, Herali€éHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CopMHUpOBaHHOCT, yYMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC reHEeTUYECKOU CBs3HU MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH  C  IOMOIIBIO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/II\/'I

2.7

CdopMHUpOBaHHOCTH YMEHUHN TUIAHUPOBATHh W BBIOIHATH XUMHUYCCKUN
OKCIIEPUMEHT (pa3lIoKeHHE TEPOKCHIA BOJOpOJa B MPUCYTCTBUU
KaTajau3aTopa, OINpEAeJeHUE CpPeAbl PACTBOPOB BEILECTB C IOMOIIbIO
YHUBEPCAJIbHOTO WHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMeHa,
KayeCTBEHHbIC PEaKLIUU Ha Cynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JKCICPHUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamnel» u «HemeTanabsl») B COOTBETCTBUH C MPaBHJIaMU TEXHHUKHU
0€30macHOCTH TpPHU OOpaIlIeHUH C BEIIeCTBAaMU H JaOOpaTOPHBIM
OGOpy,Z[OBaHI/IeM; npCACTaBIATH PE3YIbTAThI XUMHNYCCKOI'O
JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopmupoBaHHOCTE YMEHHI COONIOAATH TMpaBWiIa TOJIH30BAHUS
XUMUYECKON TOCY/I0M W J1abopaTopHBIM OOOpYAOBaHHEM, a TaKKe
npaBujIa OOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepU30BaTh  XMMHUYECKHE
IIPOLIECCHI, JIEKALUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpHOU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH NpEACTaBIECHUN 00
OOIIMX HAy4YHBIX MPHUHLIMIAX M  DKOJOTHYECKHX  MpolieMax

XUMHYCCKOI'O IMMPOU3BOJACTBA




XUMUS U )KU3Hb. PacuéThl

3.1

CpopMHUpPOBAaHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHUU
SBICHUH TPUPOJL,, B (HOPMHUPOBAHWHM MBIIIICHUS € KYJIBTYPBI
JTUYHOCTH, €€ (YHKIHOHATHHOW T'PaMOTHOCTH, HEOOXOIMMOW JIs
peleHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOLLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHUYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HMHGOpMAIUIO, TMOIYy4aeMyI0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)
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CdopmupoBaHHOCTE yMEHHI COONIOATh TpaBUIA JKOJIOTUYECKU
11eJIeCO00pa3HOr0 MOBEIEHUS B OBITY M TPYIAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 30POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIIbI

34

Oco3HaBaTh OMACHOCTh BO3JICUCTBUS HA JKHUBBIE OpPraHU3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, moscHsITh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAILECHHS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIOJIb30BAHUEM IOHSTHSI «MaccoBasl J10JIsl BEIECTBA B PacTBOPER,
OOBEMHBIX OTHOLIEHWM Ta30B NPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeruIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckod XHUMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
MTOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OPraHUYECKHUX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyibl OpraHMYeCKHX BemlecTB. ['oMosorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COSAMHEHUU (CHCTEMaTHU4ecKasl) U TPUBUAIHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pll. MeTaH U 3TaH — IpocTeiIIne
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMeIIeHUs U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, TOJTyUEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPOMNWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKEHOB: (pU3MYecKkrue M XHMMHUYECKHEe CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApPATALUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [lomydueHne cCMHTETMUECKOTO

Kay4dyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
IPOCTEHIIMMA TpPEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS ), IOJIyUEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHme, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJYyYEHUE U IPUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (HU3NUEeCKHe W XHMHYECKHE CBOWCTBA  (peaKiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHS), TOIYYCHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IIPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOYHUKH YTIIeBO10po0B. [IpupoHbIil ra3 u monyTHbe HEPTIHbIE




ra3sl. HegTp 1 e€ mpoucxoxaenue. CrnocoObl nmepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOIYKTHI €T0 TepepadoTKU

Kucnopoaconepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, (U3NYECKUE
M XUMHUYECKHEe  CBOWcTBa  (peakIMu  C  AQKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M 4YeJOBEKa.
MHoroatroMHble CIUPTHI. ITUICHIJIUKOb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMH  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBuEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMIOEPHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3WYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbL. DopMabIETH I, alleTalbACTUl: CTPOCHHE, (DU3UIECKUE U
XUMHUYECKUE CBOMCTBA (pPEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeNabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OIMe IS
Kjlacca KHCJIOT, peakius dSTepuduKanuu), TMOJIyYeHHe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIjIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonorunyeckas poib

KHUPOB

3.6

YrneBoabl: cocTaB, Kiaccu(HKaus yrieBoJoB (MOHO-, AW- U TOJIHCAXaPUIIBI).
I'moko3a — mpocTedmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(dbu3MvecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(Il),
OKHCJICHWE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXXKEHHE TIIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, OHuoJIornueckas
poab. @otocunTe3. PpyKTO3a KaK M30Mep INIIOKO3bl. Kpaxman u nesmnronos3a Kak
npupoaHbie noiaumepbl. CTpoeHHe KpaxMmana M 1Leuiosno3bl. dusznueckue u

XUMHYECKHE CBOICTBA KpaxMaia (TUIpOJIn3, KaYeCTBEHHAs PEaKIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTHL Kak amMQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMmepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPONHBIE BBICOKOMOJEKYJSApHBIE coenuHeHudA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIN3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepurs3alAa U NOJIMKOHACHCAI A

5.2

DKClepUMEHTANIbHbIE METOJbl M3y4YEHHUS BEIIECTB W UX [peBpaLICHHI:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [losrydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, OIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIEKTPOHHASA KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ileproguyeckol CHCTEMBI
xuMuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUUYECKHX OJJIEMEHTOB M
o0pazyeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUOIaM.

3HadeHUe MNepUuoOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAs HEMOJISIpHAsE M MOJspHAsi, HWOHHAs, MeTajmdeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DNeKTpoOTpHUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IlonsATHe O AucCnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanms HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanuss ~— XMMHYECKMX — peakuuil B
HEOPraHMYECKON U OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MacChl BEILECTB,

3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUE HA

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTryueckas aucconuars. CuiapHbIe W ciiadbie dnekTposuthl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpalIbHAs, IIeJI0ouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsS aToMOB. Duznyeckue

CBOICTBa HEMETAIIIOB. AJIJIOTPOIHSI HEMETAJUIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAECPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMenenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSIUHEHUN

23

Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaiioB. CIilaBbl METAIIIOB.

DNEKTPOXUMHUYECKHUN psiji HAIIPSHKEHUH METaIIOB
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XWMHYECKHUE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KA, KaJbIUH,
MarHuii, aTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwil. Oomue

CIIOCOOBI MOJIYYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€CreUeHHM 3KOJIOTUYECKOW, SHEPreTUYECKOW W THIINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOoAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA
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[IpencraBienust 06 OOIMIMX HAYYHBIX NMPUHIUNAX MPOMBIIIICHHOTO MOTYYSHHS




BOXHEHIIMX BellecTB. UenoBEK B MHUpPE BELIECTB U MATEPHANIOB: BAXKHEUIINE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATEpHallbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00pEeHUs

3.3

XuMus W 300pOBbE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIb30BaHNUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEIHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



