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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
YIJIYBJIEHHBIA YPOBEHb»

Pabouast mporpamma yueOHOro npeamera «XuMus. YTIyOJEeHHBINH YypOBEHB» (manee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OO6 yTBepKaAeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO06 yTBep)aeHUU
denepanbpHON 00pa30BaTENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeibl 0OUTaHUS», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOJIC)KN», YTBEP)KJICHHBIMU TIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CaHUTApHOTO
Bpaua Poccuiickoit ®enepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecrieunBaeT JOCTHKEHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIIUCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IIPEIMETa;
— Copnepxanue yueOHOTO IpeIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToil pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamMma 1o XuMHM Ha YpOBHE CpeAHEro odiero oopa3zoBanus pazpaboraHa
Ha ocHOBe DenmepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Deneparnumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eepanbHoil 00pa30BaTebHON MPOTrPaMMBbI
cpennero  obmero  oOpaszoBanus(POIl  COO), mnpencraBneHHbBIX B DeaepalbHOM
rocyJapcTBEHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpernopaBaHUs
yaeOHOro mpeamera «XuUMHUsS» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickon denepannw,
peanu3yomux OCHOBHBIE 00pa30BaTebHbIE TPOTPaMMBbI, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu
pasBuTusa Bocriutanusi B Poccuiickoit ®Deaepannu Ha mepuon a0 2025 roma» (PacmopspkeHue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpOBHE YINIyOJEHHOTO H3Yy4EHHUS 3aHMMAeT Ba)XXHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcs 10-11 kiaccoB. WM3ydenue mnpenmera,
peanuzyeMoe B yCIOBHIX Au(GEepEeHIIMPOBAHHOTO, MNPOPUIBLHOTO OOYy4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaTENbHYI0O U OOLIEKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEO0XO0AUMYIO IS alalTallui UX K ObICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HU B COLIUYME, a TAKKe
JUIS TIPOJIOJDKEHU OOydeHHs] B OpraHM3alusix NMpodecCHOHAIbHOro 00pa30BaHUs, B KOTOPBIX
XUMHS SABJISIETCSA OJHON U3 IPUOPUTETHBIX JUCLUIUINH.

B mporpamMe mno XMMUM Ha3HadeHHE TpeaMeTa «XHMHS» IOJy4aeT IOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomoJararommmu mnojoxenuamu PIroC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJIeH, COAEep)KaHuUs, PEe3yJIbTaTOB 00y4YeHHUsI U TPeOOBAHUI K YPOBHIO
HOJArOTOBKH BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBIISIIOTCSI CIEAYIOLIME BBINOIHIEMBbIE
IPOTrpaMMOii 10 XUMHHU (HYHKIIUU:

MH(GOPMALIMOHHO-METOIMYECKas, pealu3alus KOTOpOoH oOecneunBaeT MOJydeHHE
NPECTaBICHUS O LENAX, COACPKaHUM, O0IIel cTpaTeruu o0y4eHHs, BOCIIUTAHUS U Pa3BUTHA,
00yy4aroImuxcs CpeaCTBAMU IIPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOI O Mpoduis;

OpraHU3alMOHHO-TUIAHUPYIONIAs, KOTOpasi MpeaycMaTpUBaeT ONpeAeieHHE: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUsI yUeOHOTr0 MaTepHala, KOJIUYEeCTBEHHbBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOJIXOAOB K (DOPMUPOBAHHIO COJEPKATEIHHOH OCHOBBI
KOHTPOJISI M OLEHKH OOpa30BaTENIbHBIX JOCTM)KEHUH, OOydaroIuxcs B paMKax HTOrOBOH
aTTecTanuy B GopMe eMHOTO roCy1apCTBEHHOTO IK3aMeHa 10 XUMHUHU.

ITporpamma asst yriyOnEHHOTO U3y4E€HUS XUMHM:

yCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJepKaHKe, 00s13aTeIbHOE U U3yUCHHsS B
paMKax OTIENbHBIX NMpoQuiIe, MpeaycMaTpUBaeT paclpeieIeHue U CTPYKTypHUPOBAHUE €ro 10
KJIaccaM, OCHOBHBIM COJIep KaTeIbHBIM JTMHUAM/pa3ieiaM Kypca;

Ia€T IPUMEPHOE paclpesielieHne y4eOHOro BPEMEHH, PEKOMEHyeMOro Uil U3y4eHHUs
OTJENBHBIX TEM;

IpeularaeT NpUMEpPHYIO MOCJIEN0BaTEIbHOCTh U3Y4YEeHUs Y4eOHOro Marepuana ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

JA€T METOAMUYECKYIO MHTEPIIPETALIUIO LIeJIeH U 3a7a4 U3yUeHMsI IpeIMeTa Ha yTiyOoIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEIHEro oOIiero oOpa3oBaHMS,
COJEpXKATENbHON  XapaKTEpUCTUKM  IUIAHUPYEMBIX  PE3YyIbTaTOB  OCBOCHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CPETHET0 00IIero o0pa3oBaHus (JMUYHOCTHBIX, METANPEIMETHBIX,
IOPEIMETHBIX), a TaKkXKe C Y4Y4ETOM OCHOBHBIX BHIOB Y4EOHO-ITO3HABATEIbHBIX JE€HCTBUH
00y4aromerocs 1o OCBOCHUIO COJIEPKAHUS IPEMETA.

Ilo BceM Ha3BaHHBIM IO3MLHUSAM B NpOrpaMMe IO XHUMHMHU IPESyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YeHHEM XHMMHUU Ha YpOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a
npeaesiaMd  YCTAaHOBJIICHHOW MPOTpaMMOM MO  XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM)
COCTaBJISAIOLIECH cofiep KaHusl yueOHOro npeamera « XUMHUs» 0CTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTAaBJISIOIIEH, KOTOpask JOJDKHA ONPENEIThCA B COOTBETCTBUM C HANIPABICHUEM
KOHKPETHOTO pOouiisi 00ydeHHUS.



B cootBerctBuM ¢ koHuentyaabHbIMU nosnoxeHusMu PI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro M yriayOa&éHHOTO ypoBHEH B cucteMe AudGepeHInpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o011ero 00pazoBaHus XUMUS Ha YPOBHE YIIyOJIEHHOTO U3YUEHHUs HAlIPaBJIeH Ha
peanu3anuio NpeeMCTBEHHOCTH € TOCJIEAYIOLUIMM TAIIOM MOJIyYEHHs] XUMUYECKOT0 00pa30BaHMsI
B paMKaxX U3y4eHHsI CHEIHMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIUIUIUH B By3ax U
OpraHu3alUsaX CPEAHEro NpoecCHOHAIBLHOr0 00pa3oBaHus. B 3Toil cBA3M nM3ydeHue mpeamera
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHHUE M YIIIyOJIeHHE TEOPETUYECKON U
MPaKTUYECKOW TOJATOTOBKH OOYYaIOIIUXCs, BRIOPABIIMX OmMpeaeiaEHHbIN npodmib oOydeHus, B
TOM 4YHCIE€ C TEpPCHEeKTUBON TOCIEAYIOUIET0 TIOJyYeHUs] XHMHYECKOTO OO0pa3oBaHHs B
opraHuzanusax npodeccuoHaTbHOTO oOpa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuiit ®I'OC
COO x miaHupyeMBIM pe3yibTaTaM OCBOCHHUS (eaepalbHONW 00pa3oBaTENbHON MPOrpaMMbl
cpeaHero oOmiero o0pa3oBaHUs H3ydeHHE MpenMeTa «XHMHsS» OPHUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIIUTAHHUSI M COITUAIBHOTO pa3BUTHUs 00ydaromuxcs, Ha (popMupoBaHUe y HUX
OOIIENHTEIVICKTYAIbHBIX YMEHHM, YMEHUN paIlMOHAIM3AIMN y4eOHOTO Tpyaa U 00O0OIIEHHBIX
CIOCO0OB JESITEIHLHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAAIIPEIMETHBIA XapaKTep.

CocrapisromiumMu mpeamera «XUMHsS» Ha yYpOBHE YIITyOJIIEHHOTO WM3Y4EHHUs SIBIISIOTCS
yriryonéHuble Kypebl — «Opranudeckass XxuMus» n «OO0Imas u Heopranudeckas xumus». [Ipu
OIpENIeIEHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJEpXaHHUsA ITHX KypCOB B
nporpaMMe Mo XMMHH 3a 0cHOBY HpuHATH nojoxenus ®I'OC COO o paznuuusx 6a30BOro u
yri1yOJa€HHOTrO YpOBHEH M3ydYeHUs IpeaMeTa.

OcHoBy conepxaHus KypcoB «Opranumdeckas Xxumus» u «OOmas u HeopraHHYecKas
XUMHS» COCTABISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUH U YMEHHH, OTHOCSIMXCSA K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEelEHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibIIMil  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yrayOn€HHOM ypOBHE M3y4deHHs IpeaMera obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMA 3HAHMW O XMUMMYECKMX OJJIEMEHTax U
CBOWCTBaX MX COCIUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJCHHs MPEACTaBICHHH O CTPOCHHUU
BEILIECTBA, XUMUUECKON CBA3M M 3aKOHOMEPHOCTSX MPOTEKaHMs peakiUi, pacCMaTpUBAEMBbIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETHKU U TePMOJAWHAMHKH. M3yueHne nepruoauueckoro 3aKoHa u
[lepuonuueckoil  cUCTeMBl ~XMMHYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJICTABICHHUIX O CTPOSHHH aTOMa. XUMUYECKast CBA3b OOBSICHSACTCS C
TOYKH 3PEHUS SHEPreTUUECKUX U3MEHEHU TpH €€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKH
3peHHsl MeXaHU3MOoB e€ oOpa3oBanus. M3yueHune TUIIOB peakuuii JonoaHseTcs popMupoBaHHEM
IpPEICTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIaBOB U PAaCTBOPOB
BeIIeCTB. B Kypce opraHmveckoil XMMHUHM TPU PACCMOTPEHUH PEAKLMOHHOM CIIOCOOHOCTH
COCTMHCHUH yJemsieTcss 0co00e BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3 (deKTax, 0 B3aHMHOM
BJIIMSIHUU aTOMOB B MOJICKYJIaX M MEXaHU3MaxX PEaKIIHid.

Ocoboe 3HaueHne UMeET TO, YTO Ha COJEpPKAHNUE KYPCOB XMMUHU YIiyOIEHHOTO YpOBHSI
U3YUYEHHSI IJIS KJIACCOB OTpeieIEHHOT0 NMpoduIIst (rJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 001I1el cucTeMe MpeIMETHBIX 3HAHNUIN) OKa3bIBAIOT BIMSHUE CMEXHBIE TPEIMETHI.
Tak, HanpuMep, B COAECPKaHUM MTPEIMETa JJIsl KIaCCOB XMMHKO-(U3NIECKOro Mpoduiist 60bII0e
3HauYeHHE OyAyT WMETh 3JIEMEHTHI y4yeOHOTro MaTepuaia mo obmel xumuu. [Ipm mzydeHun
npeaMeTa B JAHHOM CIIydae akLEHT OyAeT clieslaH Ha OOIIHOCTh METOJIOB TIO3HAHUS, OOIIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAs TEOPUs (MOJIEKYJIIpHAsl TEOPUS B
¢u3uKe), 3aKOHBI COXpPAHEHUS MAacChl M JHEPIuH, 3aKOHBI TEPMOJUHAMUKH, 3IIEKTPOJIM3A,
IPECTaBICHNS O CTPOCHUHU BEILECTB U JPYToe.

B T0 e Bpems B coaepKaHUU IpeaAMeTa JUIsl KIIACCOB XUMUKO-OHOJIOTHUECKOTO TPOpHIIs
OonbIIMi ynenabHbIN Bec OyaeT UMeTh OpraHuydeckas XUMusa. B aTom ciydae npenocraBisercs
BO3MOXHOCTB JJIs1 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3aliy KJIETKH KakK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpHUMEpY, TaKUE€ CTPYKTYpHBbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOAbI, HYKJIECMHOBBIE KUCIOTHI U apyrue. llpum stom



3HaHMUSI O COCTAaBE M CBOMCTBAaX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B mane ¢opmMupoBaHHS OCHOB HAYYHOTO MHMPOBO33PEHHS, OCBOEHHUS OOIEHAYYHBIX
METOJIOB TTO3HAHUS U OMbITa MPAKTHYECKOTO MPUMEHEHUS HAy4YHbIX 3HAHUI U3ydeHue mpeamMera
«XuMUA» Ha YTIyO0JIEHHOM YPOBHE OCHOBAHO

Ha MEXIPEIMETHBIX CBA3SX C YUCOHBIMU MPEAMETAMU, BXOASIIMMHU B COCTaB MPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4Hble HpeaMeThl», «Maremaruka U uHpopmatuka» u «Pycckuit
A3BIK U JIUTEpaTypay.

[Tpu u3ydyeHun yueOHOTO mpeamera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oodmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadei
MEPBOCTENIEHHOW 3HAYMMOCTH SIBIsieTcss (OPMHUPOBAHHE OCHOB HAyKHM XHUMHUHU Kak o0iacTu
COBPEMEHHOT0 E€CTECTBO3HAHMs, NPAKTHUECKON JEesATeNIbHOCTH YeJIOBeKa U OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toil 3agaun Ha yriyOJEHHOM ypOBHE M3YYEHUS
peaMeTa npeArnosaraeT pealu3auio TakuX Lesei, Kak:

(dbopMUpOBaHHE MPEACTABICHUI: O MAaTEPUAIBHOM €IHHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUM MPUPO/IBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U e€ BeayIen
ponu B oOOECHEYEeHHMHM YCTOHUMBOTO pa3BUTHS 4YEJOBEYECTBA: B PELICHUU MpodiemM
9KOJIOTHYECKOM, SJHEPreTHYeCKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3AaHUN
HOBBIX MAaTepUAlOB, HOBBIX HCTOYHHUKOB OJHEPrHMH, B OOECIEUEHUU PAIMOHATHHOTO
PUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

OCBOCHHME CHCTEMBl 3HAHUM, JEXKAIIUX B OCHOBE XHMMHYECKON COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: PyHIAMEHTAIILHBIX TIOHATUN, 3aKOHOB U TEOPHU XUMHH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKaHUS XUMHUYECKHX PpEeaKlMid, 0 XMMHUYECKOM paBHOBECHH, PAaCTBOPAaX U JUCHEPCHBIX
CUCTeMax, 00 OOIMX HAYYHBIX MPUHITUIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHre Yy OOYYaOIIMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU Il OOBSICHEHHS KIIOUEBBIX UACH W MpoOIeM COBPEMEHHOU
XUMHUH, A7 OOBSICHEHUS U TNPOTHO3UPOBAHUA SIBICHUN, HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO
MPHUPOJY; TPAMOTHOTO PEIICHUs MPOOJIeM, CBSI3aHHBIX C XMMHEH, TPOTHO3UPOBAHMS, aHAIN3A U
OIICHKH C TIO3UIIUH IKOJOTHYECKON 0€30MMacHOCTH MOCIIEACTBUM OBITOBOM M MPOU3BOJICTBEHHON
JEATEIIBHOCTH YEJIOBEKAa, CBS3aHHOM C XHWMHUYECKUM IIPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepadoTKOM BEIIECTB;

yrayOJaeHne TMpeACTaBIeHUH O Hay4HBIX METOJaX TO3HAHMs, HEOOXOAUMBIX IS
NpUOOpETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BACHEHUS XUMHUECKUX SIBJICHUI,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTHUUECKOM 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B nnane peanusanuu mepBOOYEPETHBIX BOCHUTATENBHBIX M Pa3BUBAIOUINX (DYHKIIHIMA
IIEJIOCTHOM CHCTEMBI CpeaHero oOImero oOpa3oBaHUs MPH M3YYCHUH IpenMeTa «XUMHUsS» Ha
yrIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPHUOOPETAIOT TaKHE IS U 3a/1a4H, KaK:

BOCIUTAaHHE YOSIKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOJIBI, YBAKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIAJAHBIX UCCIEIOBAaHUI B XUMHH, (POPMUPOBAHUE
MHUPOBO33PEHUS1, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHMBAIMM K OOYYEHHUIO M MO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi, (OpPMUPOBAHHUE y HHUX CO3HATEIILHOTO OTHOIICHHUS K CamMo0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOPa30BaHMIO KAaK YCIOBHIO YCIEMTHON TpodeccHoHambHON M OOIIECTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3[I0POBBIO U MOTPEOHOCTH B 3A0POBOM
o0pase K13HH;



dbopMHpoBaHHE YMEHHH M HABBIKOB pPa3yMHOIO IPUPOJIONOIB30BAHUS, pPa3BUTHE
9KOJIOTUYECKOW KYJIbTYPhI, MPHUOOPETEHUE OIbITa OOIIECTBEHHO-TIOJIE3HON 3KOJIOTHYECKOM
ACATCIIBHOCTH.

OO0111ee yuCII0 YacoB, MPEAyCMOTPEHHBIX IS U3YYEHHs] XUMHUU Ha yTIIyOJI€HHOM YpOBHE
cpeanero odbmero obpasoBanus, coctabiseT 340 vacos: B 10 kimacce — 170 yacoB (5 vacoB B
Henemo), B 11 kmacce — 170 gacos (5 yacoB B HeeNo).

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA YYEBHOI'O IIPEIMETA
«XUMUSL. YTJIYBJIEHHBINA YPOBEHb»

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MPEAMETA « X UMUS» Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHNUs BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYaIOUIMMMCS  POCCHHUCKON  Ipa)IaHCKOU
UICHTHYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIHOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl IMPHUHATBIMU B OOILIECTBE MpaBUIAMM M HOpPMaMH IOBEICHHUS; HalIU4He
IIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LU M CTPOUTH KU3HEHHBIC
IUTAHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHHS MPEeaMeETa «XUMH» OTPaxaioT COPMHUPOBAHHOCTD
OIBITA MO3HABATEIbHON U MPAKTUYECKOM AEATENIbHOCTH 00YYaroUIUXCsl B MPOLecce peann3aluu
00pa3oBaTeNbHON AEATEIbHOCTH.

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS MPEeaMETa «XUMHS» OTPa)xaroT CHOPMUPOBAHHOCTh
OTIbITA MTO3HABATEILHON U MPAKTUYECKOM JAEATEIbHOCTH 00YYaIOUINXCS B MPOIIECCEe pealn3aluu
00pa30BaTENIbHON AEATENbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpask1aHCKOTO BOCTIMTAHUSI:

0CO3HaHMs 00yYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00513aHHOCTEN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEICTABICHUS O COLUUAIBHBIX HOPMAaX M IMpaBWIaX MEXINYHOCTHBIX OTHOLICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM NEATEIBHOCTH MIPU CO3/1aHUM YUE€OHBIX IPOEKTOB,
peleHrH yueOHbIX U M03HABaTEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JOTMKY M apTyMEHTBI IPYTHX
IpY aHaJIU3€ Pa3IMYHBIX BUJOB YUEOHOH NesATeTbHOCTH;

2) NaTpUOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHMS K HCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEUYECTBEHHOU
XUMUH;

YBa)KEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHHM U MPAKTHUYECKOTO MPHUIIOKCHUS
XUMHH, OCO3HAHMsI TOTO, YTO J@HHBbIE HAyKH €CThb pe3yibTaT JUINTENbHBIX HaOIIOAEHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOI'O TPYy/a YYEHBIX U IPAKTUKOB;

MHTEpECa W II03HABATCIBHBIX MOTHBOB B IIONYYCHMM H MOCIEAYIOIIEM aHaJIN3e
UH(OPMALIMU O TIEPETOBBIX TOCTUIKEHUAX COBPEMEHHOM OTEUECTBEHHONW XHUMUHY;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLICHUBaTh CHUTYallUM, CBS3aHHbIE C XHUMHMYECKHUMM SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAJbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHUBAaTh CBOE IIOBEIECHHE M IIOCTYIIKM CBOMX TOBApULIEH € IMO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U € YYETOM OCO3HAHUSA MOCIEACTBHUM ITOCTYIIKOB;

4) bopmMHupOBaHUS KYJIbTYPHI 3A0POBBSI:



MOHUMAHUS IICHHOCTEH 3M0pOBOr0 M 0e30macHoro obpa3a >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMroicHHs MpaBuil 0E30MacHOTO OOpaIleHUs] C BEIIeCTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWJI WHIWBUIYaTbHOTO H KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BAaTENbCKOW JESTENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B pEIIECHWHM MPAKTHUYECKUX 3a/ad COLHUAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHONW TpPAaEeKTOpUHU OOpa30BaHMS,
Oynymeil mpodeccuu U peaau3aluuy cOOCTBEHHBIX U3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U NMOTpEeOHOCTEN 00I1IeCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH IIETIECO00PA3HOTO OTHOIICHHS K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAHUS TTI00ATBHOTO XapaKTepa YKOJIOTHUECKUX TTPOOIIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE NMTPUPOJAHON U COLIMATIBHOM CpEb;

OCO3HaHUs HEOOXOIUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEINPUATHUS AEHUCTBUHM, NMPUHOCALIMX BpPEI OKPYXKAOUIEH NMPUPOAHON CpeEXE,
YMEHHMsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJu4usl Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAaIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMohoouH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
00IIIeCTBEHHOU MPAKTHKH;

MOHUMAaHUs crlenu(PUKN XMMHUU KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUPOBAHHH
PaAlMOHATILHOTO HAyYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH IS COBPEMEHHOW NMBHUIM3AIMU: B €€
T'YMaHUCTUYECKON HAIpaBICHHOCTH M Ba)XHOW POJIM B CO3JAaHUM HOBOUM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecreYeHnH yCIOBHM yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIET0 MHUpa M MPOUCXOISAIMIMX B HEM H3MEHEHHH,
YMEHHUsI Jie71aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JaHHBIX
C LEJBIO MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XMMUYECKHUE 3HAHUS sl PELICHHUs TPoOIIeM
B PCATBbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTepeca K MO3HAHUIO, HCCIIEI0BATENbCKOM 1A TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHMW 1O XHUMHMH B COOTBETCTBHM C IKM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOCHHOCTSAM Tpyda B pasNuuHbXx cdepax mpodeccuoHaTbHON
NeSITETTHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOCHMSI MPOTPaMMbl [0 XMMHUHM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe [ (POPMHUPOBAHMSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEXAUCHUIIIIMHAPHBIE
(MeXnpeaIMeTHBIC) OOIIeHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieru(uKy METOJIOB TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0II0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

VHHUBEpcaJdbHble  y4eOHbIE  JeicTBUs  (TIO3HABaTelbHbIE,  KOMMYHUKATHBHEIE,
perynsTuBHbIC), oOecrneunBarone (opMupoBaHue (YHKIIMOHAIBHONM TPaMOTHOCTH |
COLIMATTLHOM KOMITETEHITNH 00YJarOIIHXCS;

CIOCOOHOCTh ~ OOy4aromIMXcs  HUCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUILUIMHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEpCAIbHbIC Y4eOHBIC ICHCTBUS B TO3HABATENBHOU U
COIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSAMU.

[To3HaBarenbHbIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBUSA

1) 6a3oBbIe JJIOTHYECKHE JCHCTBHUS:

CaMOCTOSITENTFHO (DOPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPECTATh IENU JEeATENILHOCTH, 3ajaBas MapamMeTpbl M KPUTEPHH HMX JIOCTHIKCHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMU;

UCIOJIb30BaTh IMPU OCBOCHUU 3HAHWNA NPUEMBI JIOTUYECKOTO MBIINUICHUS: BBIICISTH
XapaKTepHble TPU3HAKK TOHSATHM W YCTaHABIMBAThb UX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS JUIsI OOBSICHEHUS OT/ICbHBIX (DAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUU TS KITacCU(UKAIIMK BEIECTB U XUMHUUECKUX PEaKIINi;

YCTaHABIIMBATh MIPUYUHHO-CJICICTBEHHBIEC CBSI3U MKy U3YyIaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXIEHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

MPUMEHSITHh B TPOIECCE MO3HAHUS HCIONIb3YEeMbIE€ B XUMUU CUMBOJIMUECKHE (3HAKOBEIC)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKHUIl 3HAK (CUMBOJI) 3JIEMEHTA,
XuMu4deckass (opMmyna, ypaBHEHHE XHUMHUYECKOHM peaklud — TMPU PEIIeHuH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJENIbHbIE IPEICTABICHUS AJIs
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUU.

2) 6a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINN;

dbopMynupoBaTh IeIW W 3aJaydl HUCCJIEJOBAHMsS, HCIONb30BaTh IIOCTaBICHHbIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUtst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;

BIIQ/ICTh HAaBBIKAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHUS W TPOBEIACHHS YUYECHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOIAaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO



IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUUYECKOW HCCIEAOBATEIIbCKOM M TMPOEKTHOW JESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB DELICHHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabota ¢ nuHpopManueit:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKaX HH(opMmanuu (Hay4HO-TIOMYyJApHAs
JaUTEepaTypa XHMMHYECKOTO COZIEp)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UPOBATh HH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeCTaBlIeHUs, KPUTHUECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTb;

(dbopMynupoBaTh 3aMpochl W MPUMEHSATh pa3jIMYHbIE METOJbl MpPU TMOUCKE U OTOOpe
uHpopMaLKu, HeOOXOIMMOM [T BBIMOJIHEHHUS Y4€OHBIX 33a1a4 ONPEIeIEHHOTO THIIA;

MPHOOPETATh OMBIT UCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTUMAILHYIO (popMy TIpeacTaBieHus HHPOpMaAIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayecTBE CpEJICTBAa IpU padboTe € XHUMHUYECKOU
uHpopMaLuel: MPUMEHATh MEXIpeaAMeTHbIe ((U3NUYecKHe M MaTeMaTHYeCKUE) 3HAKU U
CHUMBOJIBI, (hOpMYIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCATbHbIEC yUE€OHbIE 1EHCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/1aeMOW TeMBI B XOJI€ AUAI0ra U/UiH AUCKYCCHH,
BbICKA3bIBaTh HUJEH, (HOPMYIUPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIHHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MpPE3CHTalKel pe3ylbTaToOB MO3HABATEIbHOU AESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPUM  BBINOJHEHHUH XHUMHYECKOTO
9KCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIENOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanu3any y4eOHOTrO MPOEKTa, U (OpPMYIUPOBATH BBIBOJBI 0 pe3yabTaTaM MpPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0€ 00CYX/IeHUs 1 OOMEHAa MHEHUSIMH.

PerynaruBHble yHUBEpCaJIbHbIC YU€OHbBIC NEHCTBUA:

CaMOCTOSITENIFHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO AESTEIbHOCTD,
onpenenss e€ IeTu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npejiaraeMplii alropuT™M JAEUCTBUN MPU BHINOJHEHUHM Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyUYE€HUS! HOBBIX 3HAHHH O
BEIIECTBaX U XUMUUYECKUX PEaKLUAX;

OCYILIECTBISATH CAMOKOHTPOJIb JACSATEIHHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS MPOTPaMMBI IO XUMHUH Ha YIIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHEero OoO0IIero oO0pa3oBaHUs BKIIOYAIOT cHeruduueckue s ydeOHOro mpeaMera
«XUMUS» HayuyHbIe 3HAHUS, YMEHUS U CHOCOOBI NEHCTBUH IO OCBOCHHUIO, MHTEPIpPETAMU U
npeoOpa30BaHUI0 3HAHWMA, BUIBI JIEATEILHOCTH 110 TOJYYCHUIO HOBOTO 3HAHHS W MPUMEHECHHUIO
3HAaHUU B PA3INIHBIX y‘-Ie6HI>IX CUTyallusdX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyaAlHAX,
CBSI3aHHBIX C XUMHUEH. B mporpaMMe 1o XuMum peIMETHBIC PE3YIIbTAThI PEICTABICHBI 110 TO1aM
A3YYCHUSL.

10 KJIACC

IIpenMeTHBIE pe3yabTaThl 0OCBOEHNUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:



c(OPMHPOBAHHOCTh TPEACTABICHUI: O MECTE€ M 3HAYCHUHM OPTraHUYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIeUeHUN YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA B
pelnieHnu mpobdIeM IKOJIOTHUYECKOM, IHEPreTHUECKON U MUIIeBONW 0€30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JJaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HMCTOYHHMKOB JHEPruu, B oOecnedyeHuu
palMoHAIBFHOTO MPUPOIONIONB30BaHUS, B (JOPMUPOBAHUU MUPOBO33PECHHUS M OOIIEH KYIbTYpHI
YeJI0oBeKa, a TAK)Ke KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJI/ICHUE CHUCTEMOM XMMHYECKHUX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroiiue
TOHSITHS — XAMHYECKHUI 3JIEMEHT, aTOM, PO U IEKTPOHHAsE 000JI0UKa aToMa, s-, P-, 0-aTOMHbIE
opOuTaIu, OCHOBHOE M BO30Y)KJIEHHOE COCTOSTHUS aTOMa, TMOpHAM3AIs aTOMHBIX OpOUTaseH,
MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBbHOCTh, CTENEHb OKHUCIIEHUS, XMMHMUECKas
CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00BbEM, YTIIIEpOHBIN CKeNeT, PYHKIMOHAIbHAS TPYIIA,
panukan, CTpyKTypHble (GopMyisl (pa3BEPHYTHIC, COKpalIEHHBIC, CKEJETHbIE), H30MEpHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (reoMeTpUYecKas, ONTHYECKast), H30MepPbl, FTOMOJIOTHUECKUN
psid, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOJA- M a30TCOAEpXkAIUe OPraHU4EeCKHE COEIUHEHMUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. M. MenneneeBa, TeopHsi CTpOCHHUS OpraHMYecKHUX BemiectB A. M.
BbyTnepoBa, 3ak0H COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIe)KAIMe B OCHOBE MOHUMAaHUS MPUUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBICHUM;
IPEJICTaBICHUS] O MEXAaHU3MAaX XMUMMUYECKHUX PEaKUui, TEPMOAMHAMUYECKUX M KMHETUYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3AUMHOM BIIMSIHUU aTOMOB M I'PYII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHBIi 3 dexTsl, opuenTantsl [ u Il poxa); hakromornueckue cBeneHus
O CBOMCTBax, cocTaBe, MOJYYEHUH U OE30MaCHOM HCIIOJIb30BAHUM BaXKHEHIINX OpPraHuYecKuX
BEIIECTB B OBITY M MPAaKTHYECKOW MAEATENbHOCTH YeJOBEKa, OOIIMX HAay4yHBIX NPHHIKIAX
XHMHYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TepepaboTKH HEDTH);

c(hOpPMUPOBAHHOCTH YMEHHIA: BBISIBIISTH XapaKTEPHbIE MPU3HAKU TOHSATUH, yCTAHABITUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME TIOHATUS ITPH OMUCAHUK COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCUHEHUMN;

c(hOpPMHUPOBAHHOCTb YMEHUM:

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJIATh ypPAaBHEHUS XUMHUYECKMX pEakUUMHd UM PAacKpbIBaTb HUX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi MOCPEICTBOM COCTABICHUS SJIEKTPOHHOTO OanaHca
3TUX pEaKUMH, peakiuuid MOHHOTO OOMeHa MyTEM COCTAaBIICHUS MX TOJHBIX M COKPAIIEHHBIX
MOHHBIX YpaBHEHUI;

U3rOTABJIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEUIECTB I WJUIIOCTPALUU UX
XUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  yCTAHaBIMBaTh  NPHUHAMICKHOCTb  HM3YYEHHBIX
OpraHMYECKHUX BEHIECTB IO MX COCTaBYy W CTPOCHHUIO K ONpeAeNEHHOMY KIaccy/TpyIne
COEIMHEHUH, 1aBaTh UM Ha3BaHUs 1o cucremarndeckol HomeHkinarype (IUPAC) u npuBoauts
TPUBHAJIbHBIC HA3BaHUS JUIsI OTHAEIbHBIX IPEACTaBUTEICH OpraHMYecKHX BEIIEeCTB (ITUJICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHJICHTINKOIb, (PeHO, (opMalbICeTH, alleTadbIerul, alleToH,
MypaBbUHas KUCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs, OJIEMHOBAsI, MaJbMUTHHOBAS KUCIIOTHI,
[JIMIUH, ajJaHWH, MalbTo3a, (pyKTO3a, AaHWIWH, JAWBUHWI, W3OMPEH, XJIOPONPEH, CTHPOI H
Apyrue);

c(OPMHPOBAHHOCTh YMEHHS OIpPENeNATh BHJI XUMHYECKOM CBSI3M B OPraHUYECKHX
coeMHEHUX (KOBaJeHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOJAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS NPUMEHSATH IOJO0KEHUS TEOPHUH CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa miis 0oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;



chOpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpPOeHUE, (QU3NYecKue u
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
QIKAHOB, IHUKIIOAIKAHOB, AJIKCHOB, AIKAJMCHOB, AJIKMHOB, apOMAaTHYECKUX YTIEBOIOPOIOB,
CIUPTOB, AlbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTHIX U CIOKHBIX 3(UPOB, JKHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJIUCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINH ¢ UCTIOIE30BAHUEM CTPYKTYPHBIX (DOPMYIL;

cOpMUPOBAHHOCTh yMEHMSI TOATBEP)KIaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH OPraHWYeCKUX COCIWHEHUH OT KPAaTHOCTH W THIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOPMUPOBAHHOCTh YMEHHUSI XapaKTEePH30BaTh HCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMON 3HAHMH O €CTECTBEHHO-HAayUHBIX METOJax
MO3HAHUS — HAONIOICHWH, W3MEPEHUHU, MOJCIUPOBAHUU, OKCIIEPHUMEHTE (peallbHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHSTH 3TH 3HAHUS;

chOPMUPOBAHHOCTh ~YMEHHSI TPUMEHATH OCHOBHBIC ONEpPAllMd  MBICIUTEIHHON
NEeSATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEeMaTH3aluIo, BbISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl H3yUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHI1: BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU
U TPEACTABICHUSMHU JPYTHX €CTeCTBEHHO-HAYYHBIX TIPEIMETOB sl 0Oojieeé OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUajIbHOTO €IMHCTBA MHpPA, UCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpPTaHWYECKON XUMUU i1 OOBSCHEHUS M MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIUX €CTECTBEHHO-
Hay4dHYIO IPUPOLY;

chOPMUPOBAHHOCTh YMEHHI: MPOBOIUTH pacU€Thl MO XUMHUYECKHM (opMmynam u
YPaBHEHUSAM XHMHUYECKUX PEAKIMI C MCHOJb30BaHHMEM (PU3MUECKHX BENMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEMIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUYECKOH (OpMYJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX JJIEMEHTOB, IIPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, aHAIU3UPOBATh U OLEHUBATh C MMO3ULINN
HKOJIOTHYECKOM ©0€30MacHOCTH TIOCHEACTBUSL OBITOBOM M IMPOU3BOACTBEHHON JESTEIbHOCTU
YyelloBeKa, CBS3aHHOM C MepepadOTKOW BEIIECTB, HCIONb30BaTh IOJYYEHHbIE 3HAHUA IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO IJIAHUPOBATh U MPOBOJUTH XMMHUECKUN
IKCIIEPUMEHT (TIOJTy4YeHUE U H3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAYECTBEHHBIC PEAKIIUU
YIII€BOIOPOAOB PA3NIMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPTaHUYECKUX BEILECTB, pEIIeHNE
IKCIIEPUMEHTATBHBIX 33124 TI0 PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOTIOICHIUEM TTPABHLII
Oe3omacHOTO OOpalleHusi ¢ BEMIECTBAMU M JaOOpaTOpHBIM 00OpyAoBaHUEM, (OpMyIHpPOBATH
[eNb HCCICNOBAHUS, TMPEACTABIATh B PA3IUYHOM (popMe pe3ynbTaThl IKCICPUMEHTA,
aQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHIA:

coOJI0/1aTh MpaBHJIa SKOJOTHUECKH IEIECO00Pa3HOTO TMOBEACHUS B OBITY W TPYIOBOM
NESATENIbHOCTH B IIENIIX COXPAaHEHUS CBOErO 370POBbS, OKPYXKAIOMIEH MPHPOMHON Cpenbl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCWUCTBUS Ha >KMBBIC OPTaHU3MBI OMPEICIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [1J1K;

aHAIM3UPOBATh  IEJIECOOOPAa3HOCTh  MPUMEHEHHS]  OPraHMYECKHUX  BEIIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IICJICHANIPABICHHBI MOMCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil umHGopMmaruu, WHTEpHET W JApyrue), KPUTHUYECKH aHaTU3UPOBATh XHUMHUYECKYIO



uHopMaluio, nepepadarbiBaTh €€ U UCIOIB30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

11 KJTACC

[IpeameTHbie pe3ynbTaThl OCBOCHHMSI Kypca «OOmas W HeOpraHuyeckas XuMUSD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD MPEICTABICHUN: O MaTEPUATHFHOM €IJMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUYCHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK
u e€ posm B OOCCIEUYCHHH YCTOWYMBOTO PA3BUTHUSA, B PEIICHUU MPOOJIEM 3KOJOTHYECKOM,
DHEPreTHUECKON W THINEBONH OE30MacCHOCTH, B PAa3BUTHH MEIUIIUHBI, CO3JAHWHM HOBBIX
MaTepHaJioB, HOBBIX HCTOYHUKOB SHEPTHUH, B obecnieueHUN paIrMoHaIBHOTO
MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPHI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

BJIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATarolIue
MOHSTHUS — XUMHYECKUH JJIEMEHT, aToOM, SIAPO aToMa, M30TOIIbI, JIEKTPOHHAsE 000I09Ka aToMa, S-
, p-, d-atoMHBIC OpOWTANM, OCHOBHOE W BO30YXKIAEHHOE COCTOSIHMS aToMa, THOpHIU3aIlus
aTOMHBIX OpOHWTaNe, WOH, MOJEKYJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMUYECKas PEaKlus, PacTBOP, JJICKTPOJIUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJUTUYECKAs  JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOIHBIM  IOKa3aTellb,
OKHCITUTENh, BOCCTAHOBUTEIb, TETUIOBOK ((HEKT XUMUUECKONW PEaKIMH, CKOPOCTh XUMUUYECKON
peakiuu, XHWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIHSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIC TIPEICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJSIPHOM YpPOBHSX; MPEJICTABICHUS O MEXaHU3MaX XUMHUYECKHX
peaKkIui, TepMOTUHAMUYECKHIX

U KUHETHUYECKHX 3aKOHOMEPHOCTSX HX TMPOTEKaHMs, O XUMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIEPCHBIX CHUCTeMax; (aKTOJOTUUYECKHE CBEJICHHUS O CBOWCTBAaX, COCTaBeE,
MOJTyYeHUU W O€30MacHOM HCIIOJIb30BAHMH BAKHEUIINX HEOPraHUYECKUX BEIISCTB B OBITY U
MPaKTUYECKOW JICATEIHHOCTH YEJIOBEKa, OONIMX HAay4YHBIX TMPHUHIMIAX XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHH: BBISBIISITH XapaKTePHBIC IPU3HAKH MTOHSATHN, YCTAaHABIINBATh
UX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHUM HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(hOpPMUPOBAHHOCTh YMEHUS HCIOIH30BATh XUMUYECKYIO CUMBOJIMKY IJISI COCTABIICHUS
dbopMya BEHIECTB W ypaBHCHUH XHMMHYECKUX pEaKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX BEIIECCTB;

c(hOpMHUPOBAHHOCTH YMEHUS ONIPEACIIATh BAJICHTHOCTh U CTETICHb OKHCIICHUSI XUMUYECKUX
AJICMCHTOB B COCJMHCHHAX, BHJI XMMHYCCKOW CBS3U (KOBAJICHTHAs, MOHHAs, METaJNINYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKOW PEIIETKA KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh YMEHHUSI OOBSCHSATH 3aBUCHMOCTH CBONCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W W THUIA KPUCTAUTMYECKOW pPemETKH, OOMEHHBIM M JTOHOPHO-aKIIETOPHBIMA
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHHUH: KIACCU(DHUITMPOBATh: HEOPTAHMYECKHE BEIIECTBA MO HUX
COCTaBy, XMMHUYECKHE PEAKIMU MO Pa3IUYHbIM IpHU3HAKaM (YHCIYy U COCTAaBY pearupyrommx
BEIIIECTB, TEIUIOBOMY 3G (}EKTy peakiuu, HU3MEHEHUIO CTeNeHeH OKHCICHHUSI JJIEMEHTOB,
00paTHMOCTH, YYacTHIO KaTalu3aTopa W JPYrHe); CaMOCTOSATEIhHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU I KIacCH(PUKAIIMN U3YIaeMbIX BEIIECTB U XUMHUYECKUX PEAKITU;



c(OPMHPOBAHHOCTH yMEHHUSI PACKPBIBaTh CMBICHI Tepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOECHHUE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB II€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpneneeBa, UCOIB3Yys MOHATHS «IHEPreTUYECKHE YPOBHH», «IHEPre€TUUYECKHE MOJTYPOBHU»,
«S-, p-, d-aTOMHBIE OpOUTAIIHY, «OCHOBHOE M BO30YXKIEHHOE YHEPTETUYECKUE COCTOSTHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U MX COCAMHEHUI IO
nepuonaM u rpynnam Ilepuogudeckont cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yMEHHUI: XapaKTepu30BaTh (OMMCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHME I'€HETUYECKOM CBS3U
MEX1y HEOPraHNYECKMMU BEIIECTBAMHU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBAThH CYIIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHCa THUX pEeaKIMil; peakiuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHS HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YPAaBHEHUH; peaKiui
TUAPOJIN3A; PeaKIuil KOMILJIEKCOOOpa3oBaHUs (Ha MpUMEpPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHYECKHX
peakuuii ¢ yd4€TOM MX DHEPreTMYECKHX XapaKTePUCTHK, XapaKTep HM3MEHEHUS CKOpPOCTH
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jiMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIIECHUs
XUMHUYECKOTO PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeiicTBuii (mpunnun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMUYECKUE PEAKIINH, JIS)KAIUE B OCHOBE
NPOMBIIIJICHHOTO TOJYyYeHHUs CEpHOM KHCIOThl, aMMHakKa, OOIIWe HayyHble MPUHLUIBI
XUMHYECKHX IPOU3BOJCTB; II€JIECOO0PAa3HOCTh NPHUMEHEHHUS HEOPraHWYECKUX BEIEeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOLICHUS PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTD BIAJACHUS CUCTEMOM 3HAHUH O METOJIaX HAYYHOTO ITO3HAHUS SIBJICHUI
IPUPOIBI — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE, HIKCIIEPUMEHT (peaIbHbIN U MBICICHHBIH),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHHUs [PUMEHATb OSTH 3HAaHWA [pU
HKCIEPUMEHTAIBHOM HCCICIOBAHUM BELIECTB M IS OOBSCHEHHS XUMHUYECKHX SIBICHHM,
MMEIOIINX MECTO B IPUPOAE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTH YMEHUS BBISBIISITH B3aUMOCBS3b XUMHUECKUX 3HAHUH C TOHATHAMU U
MPEJCTaBICHUSIMH  JIPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i 0ojJee OCO3HAaHHOIO
NOHMMAaHUS MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTH YMEHHUSI IPOBOIUTH PACUETHI: C UCIIOIB30BaHUEM MOHATHIH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPALH»; MAaCChl BEIIECTBA MIIM 00bEMa rasza 1o
M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WM O00bEMY OJHOTO M3 YYACTBYIOIIUX B pEaKlUU
BEIIIECTB; TEIIOBOIO 3(hexTa peakiiuu; 3Ha4eHNs BOJOPOIHOTO ITOKA3aTelNs pacTBOPOB KUCIIOT U
IIeJI0YeH ¢ W3BECTHOM CTEMEHBIO AMCCOLMAIMH; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA pEeaKlUu, €CJIM OJHO U3 MCXOJHBIX BELIECTB IaHO B BUJAE PacTBOpa C ONpPEAEIEHHON
MaccOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA UM JIaHO B M30BITKE (MMEET MPUMECH); IO0JIM BBIX0/1a
MPOYKTA PEaKIuu; 00BEMHBIX OTHOIIICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO IJIAHUPOBATh U MPOBOIUTH XMMHUECKUN
HKCIEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOJITBEPKACHUE KaYeCTBEHHOIO COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPENEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHIAMKATOPOB,
U3yueHHE BIUSHHUS pa3IU4YHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKkluH, pelieHHe
9KCIIEPUMEHTANBHBIX 337a4 1no TemMaMm «Metamibs» u «Hemeramnel») ¢ coOnroaeHreM MpaBuil
Oe3omacHoro oOpalleHHus C BEleCTBaMU U J1abopaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
HeNb HCCeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;



c(OPMHPOBAHHOCTh YMEHHUH: COOIIONATh MPABUIIA MTOJIb30BAHHSI XUMUUECKOH MOCYA0H U
1a00paTOpPHBIM 000PYJOBaHUEM, OOPAILEHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 110
BBITIOJIHEHHIO JIAOOPATOPHBIX XUMHUECKUX OTBITOB, IKOJIOTHUECKH 11eJ1IecO00pa3HOro MOBEACHHUS
B OBITY W TPYIOBOH JIEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0pOBbsl, OKpY’Karolien
IPUPOJHOM Cpelabl M JOCTHXKECHHS €€ YCTOMYMBOIO pPAa3BUTHs, OCO3HAaBATh OIACHOCTh
TOKCUYECKOTO [EHCTBUS Ha JKUBBIC OPIaHMU3MBI OIPEICIEHHBIX HEOPraHMYECKHX BELIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IIEJICHANPABICHHBIA MOUCK XUMHUYECKOM
UHPOpPMALIUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HayudHas JHUTEparypa, CpeicTBa
MaccoBod HHpopmanuu, MHTepHET M Jpyrue), KpUTUYECKH aHAIU3UPOBATh XMMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIB30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

COAEP) KXAHHUE YYEBHOI'O IIPEJIMETA «XUMMSI. YIJYBJEHHBIA
YPOBEHDb»

10 KJIACC

Oprannyeckasi XuMust

Pasznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUU

[Ipenmer W 3HaYeHHWE OPraHUYECKOM XWUMHUH, MPEICTaBICHHE O MHOTroo0pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJIepo/ia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHBIE BO3MOXKHOCTH aTOMa yriaepoja. XMMHUUYECKasl CBS3b B OPraHUYECKUX COCIMHEHUSX.
Tunbl TuOpUAM3aMKM aTOMHBIX OpOHMTanel yriaepona. MexaHH3Mbl 00pa3oBaHUsl KOBAaJCHTHOU
cBs131 (OOMEHHBIN M TOHOPHO-AKIENITOPHBIN). THITHI IEpeKpBhIBAaHUS aTOMHBIX OpOHUTANICH, G- U T-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3ppiBa CBS3€ B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieodue u daeKTpoduie.

Teopust crpoeHust opraHudeckux coenvHeHudi A.M. byrtnepoBa u coBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPTraHUYECKUX COECIMHEHUM.
MonekynsipHble H CTPYKTypHbIe (opmynbl. CTpyKTypHBIE (DOPMYNBI DPAa3TUYHBIX BHJIOB:
pa3BEpHyTasA, COKpall€HHas, ckenerHas. MW3omepus. Bunabl wu3omepun: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(PQEeKThl B MOJEKylIaxX OpraHMYeCKHUX COCIAWHEHHUN
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o KnaccupUKAMU OpraHndeckux BemecTs. [lonarue o GpyHKIMOHAIBHON
rpynme. 'omonorus. ['omonornueckue psasl. CucremMarnyeckass HOMEHKIATypa OpraHMYECKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoct W Kilaccu(UKaluMsg  OpraHudyeckux  peakuuid.  OKHCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUU.

DKCIepUMEHTAIbHBIE METOJbI U3YUYECHHS BEUIECTB U UX MPEBPALLCHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepUalaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHWYECKHX BEIIECTB TMpH HarpeBaHuu (IJIaBjeHWE, OOYIJIMBaHWE W  TOPECHHE),
KOHCTPYMPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Paszgen 2. YrieBoaopoanbl

Anxansl. ['oMonorudeckuii paa ankaHoB, oOmas GopMyia, HOMEHKIATYpa U U30MEPHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI AlKAHOB, SP -THOPHIM3AINS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. DU3MUECKUE CBOWCTBA ATKAHOB.

XHWMHMYECKUE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEIECHNS, U30MEPU3aLUN, JETUAPUPOBAHUS,
LIUKIU3aluy, M[HpOJIM3a, KpekuHra, ropeHus. llpeacraBieHue o MeXaHM3ME peakLui
PaaUKAIBHOTIO 3aMEILCHMS.

Haxoxnenue B npupoae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.



[Muknoankansl. O0mas Gopmyna, HOMeHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, NIHUKIOOyTaH) M OOBIYHBIX (IMKJIOIICHTAH,
[IUKIIOTEKCaH ) IUKI0ATKaHOB. CriocoObl MOTYYeHHS U TPUMEHEHHE ITUKII0ATKAHOB.

Ankenbl. ['oMonorudeckuii psij ankeHoB, oomas Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AlKEHOB, SP>-TMOPHAM3AIMsA AaTOMHBIX OpOHTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMeTpuieckas (1uc-tpaHc-) uzomepus. Ousnueckue
CBOWCTBA aJKEHOB. XMMHMYECKHE CBOWMCTBA: PEAKUHMM MPHUCOCAUHEHUS, 3aMEIICHHS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHBIC peakuu Ha JBOIHYIO CBsA3b. CIIOCOOBI OMyUEHUS ¥ PUMEHEHHUE aTKEHOB.

Anxaguensl.  Knaccudukauums — ankagueHoB — (COnpspKEHHBIE,  M30JMPOBAHHEIE,
KyMynupoBaHHbIe). (OCOOEHHOCTH JJIEKTPOHHOTO CTPOSHUS UM XUMHUYECKHX CBOMHCTB
CONPSKEHHBIX UEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanuss CONpsKEHHBIX HUECHOB.
CriocoObI MOTy49eHUs ¥ IPUMEHEHHUE aJIKaINEeHOB.

AnkuHbl. ['OMONOTHYECKUH Psii aTKMHOB, 001mas (hopmyiia, HOMEHKIATypa U U30MEpHsl.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJIKMHOB, SP-THOPHAM3AIMS aTOMHBIX
opOutaneit yrimepoma. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUUYECKHE CBOWCTBA: PEAKIUU
NPUCOCIUHEHUS], TUMEPU3AlM U TPUMEPHU3ALNU, OKUCcIeHUs. KUCIoTHbIe CBOMCTBA ajJKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE pEaKIMK Ha TPOHHYIO CBs3b. CrocoObl
MOJIYYeHUS! U TPUMEHEHUE aTKUHOB.

ApomaTudecKkue yriieBo1opoibl (apeHsl). ['oMmomornueckuii psi apeHoB, oo1mas hopmyia,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYIBI OEH30JIa.
®dusnyeckue CBOMCTBA apeHOB. XHWMHUYECKHE CBOWCTBA OEH30JIa W €ro TOMOJIOTOB: PEAKIIUN
3aMeleHus] B OCH30JIbHOM KOJIbLIE M YTJICBOJOPOAHOM paguKaje, Peakuu MPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3o0u1a. [Ipeacrarnenne 00 OpueHTUPYIOIIEM ICUCTBUU 3aMECTUTENICH B
OCH30JILHOM KOJIbIIE Ha MpUMEpEe AaJIKWUIBHBIX PAIUKaIoB, KapOOKCWIBHOHN, TUIPOKCHUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzarus crupona. CriocoOb! MOTYYSHHs U TPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB.

[Tpuponnsrit ra3. [lonyrasie HeTsAHBIE Ta3bl. HedTh n e€ npoucxoxnenue. KameHHbIiI
yroib ¥ TPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu He(TH: MEepPeroHka, KPeKuHT
(TepMUYECKH, KaTaTuTUYECKuid), pudopmuHr, mupoiaus. [Ipoaykrsl nmepepaboTku HedTH, HX
MPUMEHEHHE B TPOMBINIJICHHOCTH H B OBITY.

I'enernueckas CBS3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOTECHIPOU3BOJHBIX YIiIeBOAOpOAOB. Peakiuu 3amerieHus
rajloreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIY, aMuHOrpymmy. JleficTBue Ha
rajJoOreHNpOU3BOIHBIE BOJHOIO W  CIHMPTOBOrO pacTtBopa wEnour. B3aumopeincrsue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MeTaljIoOpraHM4eCKHX COECTUHEHUSIX.
Hcnonb30BaHne TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHbIE METOAbl HM3YYECHHS BEIIECTB M WX TMPEBpALICHUN: HU3YyYCHHE
(bu3nYECKUX CBONCTB YIIIEBOAOPOJOB (PACTBOPUMOCTE), KAUECTBEHHBIX peaKLUil YIIIeBOAOPOIOB
Pa3TUYHBIX KJIAcCOB (OOecIBeYMBaHHE OPOMHOM WIJIM MOJHON BOJBI, pacTBOpa MEpMaHraHaTa
KaJIvs, B3aUMOJICCTBHUE allETHJICHAa C aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe Yriiepoja W BOJOPOJa B OPraHMYECKHX BEIIECTBAX, IMOJYYCHHE STUICHA U
U3Y4YE€HHUE €ro CBOMCTB, o3HakomiieHHe ¢ KoyuiekuusimMu «Hedts» u «Yromb», ¢ obpasuamu
MJacTMacc, KaydykoB W PE3UHBbI, MOJICIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOTeHIIPOU3BOIHBIX YIJI€BOJOPOIOB.

Paznen 3. Kuciopoacoaep:xamnue opraHniecKue coeJuHeHNs!

[Ipenenbuble oqHOAaTOMHBIE cnHUpTh. CTpoeHue MoOJeKyad (Ha NpuUMepe MeTaHoja u
stanona). ['omonoruueckuii psj, oduast popmyina, H30MepHsi, HOMEHKJIATypa U KiIacCU(pUKAIIHSL.
du3nyeckue CBOICTBa NpPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBSI3U MEXKAY
MOJIEKYJIaMH CITIUPTOB. XMMUYECKHUE CBOMCTBA: PEAKIIMU 3aMEIICHUs, IeTUpaTallii, OKUCIICHHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOpraHUYECKUMHU KucioTamu. KaduecTBeHHas peakius Ha



OJTHOATOMHBIE CHUPTHL. JIeHCTBHE 3TaHONA M METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupel, HOMeHKIaTYpa 1 n30Mepust. OCOOCHHOCTH GU3NYECKUX U XUMUYECKUX
CBOMCTB.

MHoroaroMHble COUPTHl — STUJIEHTIIMKONIb W TNHLEpUH. PU3HUECKUE M XUMHUYECKUE
CBOICTBa: peakUuu 3aMEIIeHUs, B3aUMOJACHCTBUE C OPraHMYeCKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEaKIusi Ha MHOTOATOMHBIe cnupThl. [IpencraBienue o MexaHu3Me
peakiuit HykjIeopmIbHOTO 3aMenieHus. JleiicTBue Ha opranu3M yeiaoBeka. CrocoObl OTyIeHUS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIbl, B3AMMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30BHOTO sJIpa.
dusnueckue cBoiictBa (heHoma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KayecTBeHHBIC
peaknuu Ha (Genon. ToxkcumuHocTs (enona. CrocoObl TONYyYeHHS W TpUMEHeHue (eHoa.
®denonpopManbaeTuaHAs CMOJIA.

KapOonumnbHble CcOeAMHEHHS — aIbJErHAbl W KETOHBI. OJIEKTPOHHOE CTpPOCHHE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psiibl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MepUsi M HOMEHKJarypa. Du3nyuecKrue CBOWCTBA AJbJIETU/IOB M KETOHOB. XHWMHYECKHE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albAETUOB,
KayeCTBEHHbIE peaklMHu Ha anbiaerujpl. CrocoObl MOJy4eHHsS U NMPUMEHEHUE albIeruoB U
KETOHOB.

OAHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KUCIOTh. OCOOCHHOCTH CTPOECHHSI MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiarypa. DHU3MYecKHe CBOICTBa OIHOOCHOBHBIX
peiebHBIX KApOOHOBBIX KUCIIOT. BomopoaHbie cBsI3U MEKIy MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIHs 3TepU(UKAIUH, PEAKIUU C Y4aCTHEM
yIIIeBOAOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYpaBbMHOW KHCIOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMpeleIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, NTUKapOOHOBBIX
KHUCIIOT, THAPOKCUKAPOOHOBBIX KucHOT. [IpencraBurenyt BBICHIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, NAJIbMHUTHHOBAS, OJICMHOBAs, JIMHOJIEBAs, JIMHOJIEHOBas KUCIOThL. CrocoObl
MOJTyYeHUS U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnsie 3¢upbl. 'omosornueckuit psia, odmas Gopmyia, H3oMepuss © HOMEHKJIATypa.
®dusnueckue ¥ XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kupsei. Ctpoenne, pu3nuecKrue U XUMUYECKHE CBOMCTBA YKUPOB: THAPOJIHN3 B KUCION U
men04Hoi cpene. OcOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIIMX OCTATKH HEMPEASIIbHBIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MpbLT4 KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mrast xapaktepuctuka yrieBojoB. Kmaccudukarus yrieBomoB (MOHO-, IHU- |
nojucaxapuabl). MoHocaxapuabl: TIIOKO03a, (pPyKTO3a, TajakTo3a, pubo3a, ae30Kcupudosa.
®du3nyecKue CBOMCTBA U HaxoxaeHue B npupoje. Dorocuntes. XuMUYECKHE CBOMCTBA TITIOKO3BI:
PEaKIMK C y4acTHEM CIIUPTOBBIX U AJIbJCTUAHOM TPYII, CIUPTOBOE M MOJIOYHOKHUCIIOE OpOXKEHHE.
[TpumeHeHue TII0KO03bl, €€ 3HaUeHHE B KU3HEEATEIbHOCTH opranu3ma. Jlucaxapuipl: caxaposa,
MajbTO3a M JIaKTO3a. BoccTaHaBnuBarone U HEBOCCTAHABIMBAIOIIME aucaxapuabl. ['uaponaus
mucaxapuaoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIUKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, INIMKOIeHa W Ieiuirono3bl. dusznueckue
CBOICTBA Kpaxmayia U LEeJUTF0JI03bl. XMMHYECKHUE CBOMCTBA Kpaxmasa: THAPOJIN3, KaueCTBEHHAs
peakiust ¢ HMOJOM. XHWMHYECKHE CBOWCTBA LEJUTIONO3bI: THAPOJIHN3, MOMy4eHHe >(PHUpOB
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCnepuMeHTaIbHbIE METOAbl M3YYEHUS! BEUIECTB U MX IPEBPAIICHUI: pacTBOPUMOCTh
Pa3IUYHBIX COUPTOB B BOJIE, B3aUMOJIEHCTBUE 3TaHOJIAa C HATPUEM, OKHUCIIEHHE ATHIIOBOTO CIIUPTA
B aJbJIETU] HAa PACKAIEHHON MEIHOW IPOBOJIOKE, OKUCIECHHE 3THJIIOBOTO CIUPTa AUXPOMATOM
KaJus (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUaIOB), KAYECTBEHHbIEC PEAKIIMU Ha aJIbJIErH bl (C
ruapokcugoM aumammuHcepeOpa(l) u  rugpokcumom  wmemu(Il)), peaknus riunepwHa €
ruapokcuaoM meau(Il), xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBHE



pactBopa ToK03bl ¢ ruapokcunoM Menu(ll), B3aumopeiicTBue kpaxmaiaa ¢ MOAOM, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U henonb, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE
3pUPBD».

Paznen 4.A30Tconep:kaniue oprannyeckne coeJMHeHU st

AMUHBI — OpraHMdecKkue NPOU3BOJHBIE aMMmuaka. Kiaccudukamuss amMHHOB:
anudaruyecKkue U apoMaTHuecKue; MepBUYHbIC, BTOPUUHBIE U TpeTUyHble. CTpOEHUE MOJIEKYII,
obmas ¢opmyna, u3oMepus, HOMEHKIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJKMJIMPOBAHUE, B3aUMOJCICTBHE MEPBHUYHBIX
aAMUHOB C a30TUCTOM KUCIOTOWU. CONU alKUIaMMOHHUSL.

AHWIVH — NPEICTAaBUTENb aMHUHOB apoMaTuyeckoro psaa. Ctpoenue anwinHa. Bzanmuoe
BIIMSTHUE TPYII aTOMOB B MoJieKyjie aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOJIY4YeHUS U TNpUMEHEHHue aanudaTHUYecKUX
amuHOB. [loydeHre aHWIMHA U3 HUTPOOESH3071a.

AmuHokucnotel. Homenknatypa u  wuzomepus. OTAenbHbIE MPEACTABUTENNA  O-
AMHUHOKHUCIIOT: TJIMIUH, anaHuH. DHU3NYEeCKue CBOKWCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OpPraHUYECKUX COCAMHEHHM, peakius MOJIUKOHICHCAIIUH,
oOpa3oBaHHe MENTUAHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 M THAPOIU3
MENTUIO0B.

benku kak npuponnsie nonumepsl. [lepBuuHas, BTOpUYHAsS M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBAa OENKOB: THAPOJIN3, JE€HATypalys, KaueCTBEHHbIE pEaklMMU Ha
OenKH.

OKCIEepUMEHTAIbHbIE METOJBl M3YyYEHHsI BELIECTB M HX IPEBPAIICHUI: PAaCTBOPEHHUE
OenKOB B BOJIE, JIGHATypalusl OEKOB NPU HAarpeBaHMH, I[BETHBIC PEaKIUH Ha OCJIKH, PelICHHE
SKCHEPUMEHTAIBHBIX 33Ja4 MO TeMaM «A30TCOJEpKAIUEe OPraHMYECKUE COENUHEHUS» H
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

Pasznen 5. BoicokoMoJieKy/JISIpHbIE COeIUHEHUSA

OCHOBHbIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb NOJIMMEpPU3ALUU, CpPEAHss MoJeKyispHas macca. OCHOBHBbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJMMEPU3ALIUS U MOJTUKOHICHCAIIUS.

[Tonumepusie MaTepHuaibl. [Inactmaccel (monuATUIIEH, MOJIUIIPOIIUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOJT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKAPOOHATHI,
noymdTUIeHTeped TanaT). Y THIu3amnus U nepepadboTka miiacTUKa.

DnacToMephl: HATypalbHBIA KAaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIN,
XJIOPOTIPEHOBBIHN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypaigpHbIe (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO03a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[Tonmumepsl crenuanbHOTO HazHadeHHWs (TedIIOH, KEBIap, JIIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3IaracéMbie MOJMMEPHI).

DKCnepuMeHTaIbHbIE METO/bI U3YUYE€HUs BEIIECTB U UX MPEBPAILCHUN: O3HAKOMJIEHUE C
oOpa3laMu TNPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, ILIacCTMAacCc, KaydyKoB, peIIeHHe
HKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacno3HaBaHue miacTMacc v BOJIOKOH.

Pacuémmnuie 3a0auu

Haxoxnenne MonekysipHO# (popMyITbl OpraHuYeCcKOro COSTUHEHUS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJEKYISPHON (HOpMYINbI OpraHMYEeCcKOro
coequHEeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOPaHMsI, IO KOJIMYECTBY BeleCTBa (Macce, 00bEMY)
OPOAYKTOB pPEaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpHOU (opmysbl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKHX CBOWCTB WJIHM CIIOCOOOB MOJIYYCHUS,
OnpeeseHue A0JIU BbIX0Ja IPOAYKTA PEAKIIUNA OT TEOPETUUECKN BO3ZMOKHOTO.

Mescnpeomemmsie céa3u

Peanuzanust MexxnpeIMeTHBIX CBSI3€H MPU U3YUYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHATUM, IPUHATHIX B OTAEIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOI' O IIUKJIA.



OOmue ecrecTBEHHO-HAyYHbIC TOHSTHS: SBICHUE, HAYYHBIH (DAaKT, THIIOTE3a, TEOPUs,
3aKOH, aHAJINW3, CHUHTE3, KiaccHU(pUuKalus, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®dusuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PU3UYECKUE BEITUYUHEI,
€MHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xierka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MeTabon3M, HaCcIeICTBEHHOCTD,
aBTOTPO(HBIM U TeTepOTPO(HBIA THUII TUTaHUSA, OpoxeHue, (OTOCHHTE3, JbIXaHUE, OeNKH,
YTJIEBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHoOTHS: MUIIEBBIC TPOAYKTHI, OCHOBBI PAIlMOHATLHOTO MUTAHUS, MOIOIIIUE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJOKOH.

11 KJIACC
O01mas 1 HeopraHn4yeckasi XuMUs

Paszgen 1. Teoperuueckue 0CHOBbBI XUMUH

Atom. CocTaB aTOMHBIX ep. XUMHUECKUH 351eMeHT. M3oTonbl. CTpoeHUe 2IIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCJIa. DJHEPreTUUYEeCKHE YpPOBHU M MOJYpPOBHU. ATOMHBIE
opourtanmu. Kinaccudpukanus XMMAYECKHX 3JEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJEKTPOHHbIE KOH(UTypaly aTOMOB 3JEMEHTOB
NepBOr0O—4EeTBEPTOTO TEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(UTYpali HOHOB. DIEKTPOOTPULIATEIHHOCTb.

Ilepnonnueckuit 3akoH u Ilepuogmueckas cucrema XUMUYECKHUX diemeHToB ..
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M IleproanyuecKkoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymmaM u
nepuoaam. 3HaueHue nepuoanyeckoro zakona /1. Menneneesa.

XuMHUYecKasi CBA3b. BUIbl XMMHUUYECKOW CBSI3U: KOBAJICHTHAs, NOHHAsA, METAJNINYECKasl.
Mexanu3mMbl 00pa30BaHUS KOBAJIGHTHOU CBSI3U: OOMEHHBIN

U JOHOPHO-aKUENTOPHBIA. DHEprus U JyiMHa CBA3U. [loaspHOCTH, HANPaBICHHOCTh W
HaCBIL[AEMOCTh KOBAJIEHTHOU cBs3u. KparHble cBA3u. BomoponHas cBA3b. MexMoseKyispHble
B3aUMOJICUCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUUYECKUM CTpPOEHHEM (Ha MpUMepe COEAMHEHHI 3JEMEHTOB BTOPOIO
nepuosa).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHHMsX. (CoCTaB KOMIUIEKCHOTO HOHa:
KOMILIEKCOOOpa3oBareib, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coequHeHui. [lonsatue o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpOo€HUs. THIBI KpUCTaUIMYECKUX
peméToK (CTPYKTYpP) U CBOKWCTBA BEIIECTB.

[TonsTue o nucnepcHbIX cuctemax. Mctunnele pactBopsl. IIpencraBinenne o KOJUIOMAHBIX
pactBopax. CrocoObl BbIpaX€HHS KOHIEHTpPAlMU pPAcTBOPOB: MaccoBas [0Jis1 BELIECTBAa B
pacTBope, MoJiApHas ~ KOHLEHTpanus. HacelllleHHble UM HEHACBILLIEHHBIE  PacTBOPBI,
pactBopuMOCTb. KpucTtammoruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOpPraHMYECKUX BELIECTB. TpHBHANbHbIE Ha3BaHUS
OTJENIbHBIX NPECTABUTEIECH HEOPTaHUYECKHUX BELIECTB.

Knaccuukanus XuMHUYeCKHX peakinii B HEOPraHMYECKOW U OPraHMYeCKOW XUMHHU. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMHUUYECKHX
peakiusix. TeruoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.



CKOpOCTbh XMMHUYECKOH peakIuy, e€ 3aBUCUMOCTb OT Pa3IUYHBIX (GakTOpoB. ['oMoreHHbIE
U TeTeporeHHble peakunu. Katannus u karaamu3aTtopsl.

OOpatumbie u HeoOpaTHMble peakiuu. XuMHUYeCKoe paBHOBecue. KoncraHTa
XUMHYECKOr0 paBHOBecHs. (DaKTOpHI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS:
TEeMIIepaTypa, NaBJICHUE M KOHLIEHTPALMW BEIIECTB, y4acTBYIOWUX B peakuuu. [Ipunuun Jle
[Tarensbe.

OnexkTponutuueckas aucconuanus. CunpHble u ciadbie 3meKTponuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PacTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (pH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHus. OKHCIHTENb U
BOCCTaHOBUTENb. [Iponeccsl OKHUCIEHUS M BOCCTAHOBJICHHS. BakHEHIIME OKUCIUTENU U
BOCCTaHOBUTENHU. MeTOJ| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

DKCnepUMEHTaIbHbIE METOAbl WM3Y4YEHHUs BEIIECTB U HX MPEBPALICHUN: pa3IOKEHUE
MEPOKCUJA BOJOPOJAa B MPHUCYTCTBHM KaTaJIM3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIMIETOK,
NPOBEJCHUE pEaKluii HOHHOTO OOMEHa, OIpeAeNieHHe Cpelbl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yUYEHUE BIUSHUS PA3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW pEeakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Paznen 2. Heoprannuyeckasi XuMus

ITonoxenne HemeramwioB B Ilepuonuueckol cucTeMe XMMHUYECKUX 3ieMeHTOB [[.1.
MenpneneeBa W OCOOCHHOCTH CTPOEHHS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bomopon. [Monmyuenue, pusznueckne 1 XUMHUECKHUE CBOWCTBA: PEAKIMHM C METAJIaMU
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ apuabl. TOTIIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupoje, crnocoObl ModyyeHus, pu3ndeckrue U XUMHUYECKHe
cBoiicTBa. ['asoreHoBonOpOAbl. BakHelme KUCIOPOACOAEPIKAIIUE COCIMHEHUS TaJOT€HOB.
JlaGopaTopHble U MPOMBIIIITICHHbIE CITOCOOBI OTYYEHHS rajloreHoB. [IprMeHeHne rajoreHoB 1 ux
COEIMHECHUM.

Kucnopon, o3on. JlabopatopHble W MPOMBIIIJICHHBIE CIIOCOOBI MOJYYEHUS KUCIOPOJA.
®du3nuecKkue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHE KUCI0POo1a U 030HA. OKCHUJIBI U IEPOKCHU/IBI.

Cepa. Haxoxxnenue B mpupoje, CHOCOObI MONyuyeHUs, (pu3mveckue M XUMHYECKHE
cpoiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(IV), okcun cepri(VI). CepHucras u cepHas
KHCJIOTHI M uX conmr. OCOOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. IllpuMmeHeHue cepsl U €&
COEMHECHU M.

Azor. HaxoxnaeHue B mpupone, CHOCOOBI MONy4eHUs, (PU3NYECKUE U XUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcUIbl a30Ta. A30THCTasi M a30THAsg KUCJIOTHI U HUX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IprMeHEHHEe a30Ta W ero COoeAMHEHHWI. A30THBIC
yIoOpeHusl.

®ochop. HaxoxaeHue B mpupojie, crnocoObl MOMydeHHs, (PU3NUECKUE U XUMHYCCKUE
cBoiicTBa. Pocouas u pochun. Oxcunasl hocdopa, pochopHas kucnora u e€ conu. [Ipumenenne
docdopa u ero coequaenuii. DocdopHbie y100peHuUs.

VYrnepon, HaxoxkiaeHue B mpupone. AmorpomHble Momudukanuu. duzmdeckne u
XHMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepona(ll), okcua
yriepona(IV), yronpHas kuciora u e€ coyid. AKTUBUPOBAHHBIN yrouib, aacopOuus. Dysiepensl,
rpadeH, yrnepoaHsle HaHOTpYyOkH. [IprMeHeHre npoCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
Y €r0 COCIMHEHUM.

Kpemuwnii. Haxoxaenue B mpupoje, CrocoObl MOMydeHHs, (U3HUYECKHE M XUMHYECKUE
cBoiictBa. Oxcun kpemuus(1V), kpeMHHEBas KUCIIOTa, CUIIMKaThL. [IpuMeHeHne KpeMHUS U €ro
coequHeHni. CTEKJ0, €ro MoJay4YeHHe, BUIbI CTEKIIA.

[Tonoxenue MetasuioB B [leproanueckoii cucTeMe XMMHUYECKUX 31eMEeHTOB. OCOOCHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. OOmue hu3nvIecKue CBOMCTBA METAIIOB.
[Ipumenenne MeTaioB B ObITY U TexHUKe. CIIJIaBbI METAIIJIOB.



DNEKTPOXUMHUYECKHA P  HampspKeHWH MerauioB. OOmue crnocoObl  MONydeHUs
METAJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPIHUsl, dneKTpomeTaityprus. [lonsatue o xkoppo3nun
MeTalIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mras xapaktepuctuka MetamuioB [A-rpynmsl [leprognyeckoi cUCTEMBl XMMHUYECKUX
sneMeHToB. Hatpwuii u kanuii: noiaydyenue, GU3NUECKUe U XMMUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.

Oomras xapakrepuctuka MeTayuioB I[A-rpynmel [leprogunueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB. MarHuii ¥ KaJIbIMii: TIoJydeHne, (PU3ndecKue 1 XUMHUIECKUE CBOWCTBA, TPUMEHECHHE
MPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

AOMHHUI: TOTyYeHne, GU3NUeCKe U XUMHYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHMH. AMDOTEpHBIE CBOWCTBA OKCHAA W TUAPOKCHUAA ATFOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmrast xapakTepucTuka MetaioB nmoOounsix noarpynn (b-rpynm) Ilepuonnueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

dusnueckrue 1 XMMUYECKHE CBOMCTBA XpoMa M ero coequHeHud. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarsl U AUXpOMATHl, X OKHUCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue u npuMeHeHuEe XpoMa.

du3nyeckue M XMMHUYECKHE CBOWCTBA MapraHila M €ro coeauHeHud. Baxneiue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

duznueckue U XMMUYECKHE CBOIMCTBA XKeJle3a U ero coeIMHeHn. OKCUAbL, TUIPOKCUIBI U
commm xkene3a(ll) n xeneza(Ill). [lonydyenrne u mpuMEeHEHHE JKeJie3a U €ro CIUIABOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEU U €€ coequHeHuil. [loyuenrne u npumeHenue
MeOU U €€ COeIUHEHNH.

[{uHk: nonydeHue, Gpu3ndeckue 1 XUMHUECKUE CBOICTBAa. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U €ro COeAMHEHU .

DKCHepUMEHTAIbHbIE METOAbl HM3YYEHHsS BEIIECTB M WX TMPEBpALICHUN: HU3YyUCHHE
00pasIoB HEMETa/IoB, TOpeHue cephl, (ocdopa, xKenesa, MarHus B KHUCIOPOJE, WM3ydEHHUE
KOJUIEKIMHU «MeTasulbl U CIIJIaBbl», B3AUMOJICHCTBHE IEJIOYHBIX U IIEJI0YHO3EMETbHBIX METAIJIOB
C BOJIOH (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), B3aUMOJIEHCTBUE IIMHKA U Kele3a ¢
pacTBOpamMu KHCIOT U IIEJI0Yel, KaYeCTBEHHbIE PEaKlMM Ha HEOPraHUYECKHWE aHMOHBI, KaTUOH
BOJOPO/JA M KaTHOHBI METAJJIOB, B3aUMOJACHCTBUE THUIAPOKCUAOB QIIOMUHHS W LHHKA C
pacTBOpamMu KHCIOT U IIEJNOYEH, pPelIeHHe dKCIEePUMEHTANBHBIX 3a/1a4 1Mo TeMaM «l aoreHsn»,
«Cepa u e€ coeAMHEHUsI», «A30T U Qochop U uX coeAUHEHUsD», «MeTauIbl TJIaBHBIX MOATPYII»,
«Mertamibl MOOOYHBIX TOATPYIIID.

Pa3zgen 3. Xumus 1 ;Ku3HbL

Ponb xuMuu B o0ecriedeHnr YCTOWYHBOTO Pa3BUTHS YeloBeuecTBa. [IoHITHE O HAyYIHBIX
METO/aX MO3HAHUS U METOJOJIOTHUH HAYYHOT'O HCClleqoBaHusA. HayuHble TPUHIUITBI OpraHu3alun
XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITINIEHHBIE CIIOCOOBI MONYYCHUS BAXHEUIINX BEHIECTB (HA
npuMepe MPOU3BOJICTBA aMMHUAKa, CEPHOW KHUCIOTHL, MeTaHoiya). I[IpoMblnieHHble crnocoObl
MOJIYYEHUS METAJJIOB M CIUIAaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOIIeW Cpelbl U €ro
nocneacTBus. Ponb XxuMun B o6ecrieueHuu 3HepreTuyeckoi 6€30nacHOCTH.

Xumus U 370poBbe 4YenoBeka. JIexkapcTBeHHbIE cpexncTBa. lIpaBuna ucnosib3oBaHuUs
JIEKAPCTBEHHBIX IpenaparoB. Poib XWMHUK B pa3BUTUN MEIULIMHBI.

XuMUS THIIK: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE J0OaBKU. Ponb Xxumun B obecriedeHnn
[THIIEBON OE30IIaCHOCTH.

Kocmernueckne u mapdromepneie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IIPETapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHndecKre 1 MUHEPAIbHBIC YI0OpEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKHU, CTEKJIO, Kepamuka. MaTepuaibl
JUIS DJIEKTpOHUKHM. HaHoTexHOMOrNu.



Pacuémnuie 3a0auu

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAcChl (00BEMaA, KOTHMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET NPUMECH, Macchl (00BéMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTA PEAKIUH,

€CIM OJHO W3 BENIECTB JaHO B BHUJE pacTBOpa C ONpeAe€HHOM MAacCOBOM JoJiel
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIU U MOJIIPHOM KOHLICHTPALIMM BEIECTBA B PacTBOPE,
JIOJIU BBIXO0J1a MPOAYKTA PEAKI[MU OT TEOPETUYECKU BO3MOKHOTO.

Mescnpeomemusie céa3u

Peanuzarust MeXIIpEeAMETHBIX CBSA3EH MPHU U3YYCHUHU OOIIIEH M HEOPTaHWYECKON XUMHUU B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHSITUN, IPUHATHIX B OT/IEIBHBIX NPEAMETAX €CTECTBEHHO-HAYUYHOTO IMKJIA.

OOmue ecrecTBEHHO-HAyYHbIC TMOHSTHS: SBICHUE, HAYYHBIM (DAaKT, THIIOTE3a, TEOpUs,
3aKOH, aHajJu3, CHUHTe3, KiIaccupuKaluus, MEePUOJUYHOCTb, HAOIIOJEHNE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJCIIMPOBAHUE.

®duszuka: maTepus, MUKPOMHUpP, MAaKpOMHUD, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOAKTHBHOCTh, MOJIEKYJIa, YHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BEIIEeCTBa, UIealbHbIN Ta3, (pU3nuecKre BeITUUYUHbI, AMHUIIBI U3MEPEHUS,
CKOpOCTb, SHEPI'Hs, Macca.

buonorusi: kimerka, opraHu3M, OJKocucrtema, Owochepa, merabonmm3M, Makpo- H
MUKPOIJIEMEHTBI, O€JKH, >KHUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHEpabl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOIIAEMBIE, TOTLIUBO, PECYPCHI.

TexHonOrus: XuMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPIUs, CTPOUTEIbHbIE MaTEePUAIbL,
CEJIbCKOXO3SHUCTBEHHOE TPOW3BOJCTBO, THIIEBAass MPOMBIIIIEHHOCTh, (apMaleBTUYeCKas
MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
No HaunmenoBanue pa3nenoB u Tem KonnuectBo yacoB DJIEKTPOHHBIE
/i MPOrpaMMBbl Bcero | Kontponbnsie | [Ipaktuueckue (mudpoBsie) BocnurarenpHblii
paboTsl paboTsl oOpasoBartenbHbIC [IOTEHITHAT
pecypcesl
Pasznen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMUM - (popmupoBaHue cTpeMIICHUS
1.1 | Ilpeamer OpraHUYECKON XUMHH. 18 1 2 https://resh.edu.ru/ K MOJYYCHUIO 3HAHUIA,
Teopust CTpOEHUS OPraHHYECKUX https://oblakoz.ru/ - (hopMUpOBaHHE KYIBTYPHI
coenquHeHuil A. M. bytneposa 3JI0pPOBOT0 00pa3a )KU3HHU;
1.2 | XuMHUYECKHE PEaKIiK B 8 1 1 https://resh.edu.ru/ - (hopMHpOBaHHE HABBIKOB
OpPraHMYeCKON XUMUH https://oblakoz.ru/ 0€301aCHOrO MOBEIEHHS B
Hroro mo pazueny 26 MIPUPOJHOM cpene;
Pa3zzes 2. YriieBooposl - (opmupoBaHUE HABBHIKOB
2.1 | [IpenenbHbIC YIIIEBOIOPOIBI - alKaHbl, | 12 1 https://resh.edu.ru/ 0e3011aCHOTO MTOBEJCHHUSL B
IIMKJIOQJIKAHBI https://oblakoz.ru/ YPE3BEIYAHHBIX CUTYaIHAX;
2.2 | HenpenenbHbIE YTICBOIOPOIBL: 22 1 1 https://resh.edu.ru/ - bopMupOBaHHE YBAXKCHHS K
aJIKCHBI, aJIKaJUCHBI, aJIKHHEI pesynbTaram Tpyza (CBOero u
2.3 | ApoMaTH4ecKue yriieBo10POIbI 11 1 https://oblakoz.ru/ JIPYTHX JIONEH);
(apeHbr) - opmupoBanue
2.4 | IIpupoaHble UCTOUHUKU 4 https://resh.edu.ru/ JKOJIOTHHIECKOH KYILTYpPBI;
YIIIEBOJOPOJIOB M UX IepepaboTKa - hopmupoBarme
2.5 | ['anoreHnpon3BoIHEIE YIIEBOA0POIOB 5 https://oblakoz.ru/ OTBETCTBEHHOT0, OEPEKHOTO
ITOT0 10 paszeny 54 OTHOLIEHHS K IPHPOJE,
Paznen 3. Kucaopoaconep:kanue oprannyeckue coeJuHeHust OKPYKAIOIICH CPEAC,
3.1 | Crnuptel. Denon 22 1 1 https://resh.edu.ru/ - popMHpOBaHHE HABLIKOB
3.2 | KapOoHHIBHBIC COCTUHCHHMS: 27 1 2 https://oblakoz.ru/ OXPAHEL, 3aILHTEL,
anbJeruIbl 1 KeToHbl. KapOoHOoBBIE BOCCTAHOBIICHHA IPHPOIbL,
KUCJIOTHI. CiioxHBIe dpupbl. Kupbl OKPYMKAIOILCH CPC/IbI
3.3 | YraeBoasl 12 1 1 https://resh.edu.ru/
Hroro mo pazueny 61



https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/

Pasznen 4. A3orconepskaniue oprannyecKkre coeJuHHeHUus

4.1 | AmuHbl. AMUHOKHCIIOTHL. benku 14 1 2 https://resh.edu.ru/
https://oblakoz.ru/
Hroro no pazneny 14
Pasznen S. BoicokoMoJIeKyJISIPHbIE COEIUHECHUSA
5.1 | BbICOKOMOIEKYIISIpHBIE COEAMHEHUS 7 1 1 https://resh.edu.ru/
https://oblakoz.ru/
Wroro no pazneny 7
PesepBHOE 8
OO111ee KOIMYECTBO YacOB
170 10 11

11 KJIACC
No HanmenoBanue pa3zenoB U TeM KonmdecTBo yacon DJIEKTPOHHBIE BocnurarenbHblii
n/n [IpOrpaMMBbI Bcero | Kontponbhsbie | [Ipaktndeckue (g poBkIe) MTOTEHITAT

paboThI paboThI o0Opa3oBaTelbHbIE
pecypcebl

Paznen 1. Teopernueckue 0CHOBbI XHMHH - (hopMuUpOBaHHE CTPEMIICHUS
1.1 | Ctpoenue aroma. [Tepuoaudaeckuit 14 1 https://resh.edu.ru/ K TTOJTyYCHUIO 3HAHUIA,

3akoH u [lepuoanyeckas cucrema - (hopMUPOBAHHE KYJIBTYPHI

XUMHYECKUX 3eMeHToB Jl. U. 3I0pOBOT0 00pa3a KU3HU;

MeHieneeBa - (hopMupoBaHHE HABBIKOB
1.2 | Ctpoenue BemecTBa. MHOrooOpasue 18 1 1 https://oblakoz.ru/ 0€30MacHOTO MOBENAEHUS B

BCIICCTB MPUPOHOM Cpejie;
1.3 | Xumuueckue peakiuu 39 3 4 https://resh.edu.ru/ - popMHUpOBaHHE HABBIKOB
Htoro 1o pasaeny 71 0€30macHOTO TOBEICHUS B
Pa3znen 2. Heopranudeckasi XuMusi 4pE3BBIYAHHBIX CHTYAIUAX;
2.1 | Hemerasuibl 52 1 4 https://resh.edu.ru/ - (popmHpOBaHHE YBAKCHUS K
2.2 | Meraubl 27 1 3 https://oblakoz.ru/ pesyibTataM Tpyna (cBoero u
Hroro mo pazaeny 79 JIPYTUX JHONEH);

Pa3zgen 3. Xumus 1 ';Ku3HbL
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3.1 | Meronpl MO3HAHUS B XUMUA. XUMUS U 10 https://resh.edu.ru/
YKU3Hb https://oblakoz.ru/

Hroro mo pazaeny 10

Peseps 10

- popMupoBanue
JKOJIOTUYECKOU KYJIbTYpbI

OO011E€ KOJIMYECTBO YaCOB

170

12
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