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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
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs
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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 273-03 «O6 obpazoBanuu B Poccuiickoi
Deneparnumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eepanbHoil 00pa30BaTebHON MPOTrPaMMBbI
cpennero  obmero  oOpaszoBanusi(POIl  COO), mnpencraBneHHbIX 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(GEepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaTENbHYI0 U OOLIEKYIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HE00XO0AUMYIO IS alalTallui UX K ObICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HU B COLIUYME, a TAKKE
JUIS TIPOIOJDKEHU OOydeHHs] B OpraHM3alusix NpodecCHOHaIbHOro 00pa3oBaHUs, B KOTOPBIX
XUMHS SABJISIETCSA OJHON U3 IPUOPUTETHBIX JUCLUIUINH.

B mporpamMe mno XMMUM Ha3HadYeHHE TpeaMeTa «XHMHS» IOJy4aeT IOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomoJararomumu mnojoxenuamu dPIrocC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COAEep)KaHuUs, Pe3yJIbTaTOB 00y4YeHHUsI U TPeOOBAHUI K YPOBHIO
HOJArOTOBKH BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIIOTCS CIEAYIOLIME BBINOIHIEMbIE
IPOTrpaMMOii 10 XUMHHU (HYHKIUU:

MHGOPMALIMOHHO-METOIMYECKas, pealu3alus KOTOpOoH oOecneunBaeT MOJydeHHE
NPEICTaBICHUS O LENAX, COACPKaHUM, O0Iel cTpaTeruu o0y4eHHs, BOCIIUTAHUS U Pa3BUTHA,
00yy4aroImuxcs CpeaCTBAMU IIPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOI O Mpoduis;

OpraHU3alMOHHO-TUIAHUPYIONIAs, KOTOpasi MpeaycMaTpUBaeT ONpeAeieHHE: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCIIEI0BATEIBHOCTH U3Y4YEHUsl YUeOHOT0 MaTepHala, KOJIUYEeCTBEHHbBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOJIXOAOB K (DOPMUPOBAHHIO COJEPKATEIHHOH OCHOBBI
KOHTPOJISI M OLEHKH OOpa30BaTENIbHBIX JOCTM)KEHUH, OOydaroIuxcs B paMKax HTOrOBOH
aTTecTanuu B GopMe eMHOTO roCy1apCTBEHHOIO IK3aMeHa 10 XMMHUHU.

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 COJIepKaTeIbHBIM JIMHUAM/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 o0Iiero oOpazoBaHMS,
COJEpPXKATENbHON  XapaKTEpUCTUKHM  IUIAHUPYEMBIX  PE3Yy/IbTaTOB  OCBOCHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CPEIHET0 00IIero o0pa3oBaHus (JMUYHOCTHBIX, METANPEIMETHBIX,
IOPEIMETHBIX), a TaKXke C Y4Y4ETOM OCHOBHBIX BHIOB Y4EOHO-ITO3HABATEIbHBIX JEHCTBUH
00y4aromerocs Mo OCBOCHUIO COJIEPKAHUS IPEMETA.

Ilo BceM Ha3BaHHBIM MO3MLHUSAM B NpOrpaMMe IO XHUMHMHU IPEIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4eHHEM XHMMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpasoBaHus. 3a
npeaesiaMd  YCTAaHOBJIICHHOM MPOTpaMMOMl MO  XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM)
COCTaBJISIIONICH cofep 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 00pazoBaHusi XUMUS HA YPOBHE YTIIyOJIEHHOTO U3YUEHHUs HAIIPaBJIeH Ha
peanu3anuio NPpeeMCTBEHHOCTH € TOCJIEAYIOLUIMM TAIlOM MOJIyYEHHs] XUMUYECKOT0 00pa30BaHMs
B paMKaxX U3y4eHHsI CHEIHMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIUIUIUH B By3ax U
OpraHu3alUsaX CPEeAHEro NpoecCHOHAIbHOrO 00pa3oBaHus. B 3Toil cBA3M nM3ydeHue mpeamera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHUE U YIIIyOJIeHHE TEOPETUYECKON U
MPaKTUYECKOW TOJATOTOBKH OOYYaIOIIUXCs, BRIOPABIIMX OmMpeaeiaEHHbIN npodmib oOydeHus, B
TOM 4YHCI€ C TEpPCHEeKTHBON TOCIEAYIOUIET0 TIOJyYeHUs] XHMHYECKOTO OO0pa3oBaHHs B
opraHuzamusax npodeccuoHaIbHOTO oOpa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COO x miaHupyeMBIM pe3yibTaTaM OCBOCHHUS (eaepalbHONW 00pa3oBaTENbHON MPOrpaMMbl
cpeaHero oOmiero o0pa3oBaHUs H3ydeHHE MpenMeTa «XHMHsS» OPHUEHTUPOBAHO TaKXkKe Ha
peleHue 3a1a4 BOCIIUTAHHUSI M COIUAIBHOTO 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 M3y4YeHUs IpeaMeTa.

OcHoBy conepxanus KypcoB «Opranumdeckas Xxumus» u «OOmas u HeopraHUuecKas
XUMHS» COCTABISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUW M YMEHHH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEelEHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibIIMil  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yrayOn€HHOM ypOBHE M3y4deHHs IpeaMera obecredeHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIMUYEHHs O0O0bEMA 3HAHMM O XHMMYECKMX OJJIEMEHTax U
CBOWCTBaX MX COCOUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJCHHs MPEACTABICHHH O CTPOCHHUU
BEILIECTBA, XUMUUECKON CBA3M M 3aKOHOMEPHOCTSX MPOTEKaHMs peakii, pacCMaTpUBAEMBbIX C
TOYKHU 3PEHUS XMMUYECKOH KMHETHKU U TePMOJAWHAMHKH. M3yueHne nepruoauueckoro 3aKkoHa u
[lepuonuyeckoil  cUCTeMBl ~XMMHYECKHMX  DJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJICTABICHHUIX O CTPOCHHH aTOMa. XUMUYECKast CBA3b OOBSICHSCTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHU TpH €€ 00pa30BaHUM U pa3pyIIEHUH, @ TAKKE C TOUKH
3peHHst MeXaHU3MOoB e€ oOpa3oBaHus. M3yueHune TUIIOB peakuuil JonoaHseTcs popMupoBaHHEM
IpPEACTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIaBOB U PacCTBOPOB
BeIIeCTB. B Kypce opraHmveckoil XMMHUHM TNpU PACCMOTPEHUH PEAKLMOHHOM CIIOCOOHOCTH
COCTMHEHUH yJemnsieTcss 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX 3 (deKTax, 0 B3aHMHOM
BJIIMSIHUU aTOMOB B MOJICKYJIaX M MEXaHU3MaxX PEaKIIHid.

Ocoboe 3HaueHne UMeET TO, YTO Ha COJEpPKAHNUE KYPCOB XMMUHU YIiyOIEHHOTO YpOBHSI
U3yUYEHHS IJIS KJIACCOB OTpeIeIEHHOTOo NMpoduIIst (TJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIONIOJIHEHUH K 0011el cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIUSHUE CMEXHBIE TPEIMETHI.
Tak, HanpuMep, B COAEPKaHUM MTPEIMETa ISl KIaCCOB XMMHUKO-(U3NIECKOro Mpoduiist 60Jb10e
3HauYeHHE OyAyT WMETh 3JIEMEHTHI yuyeOHOTro MaTepuana mo odmel xumuu. [Ipm m3ydeHuun
npeaMeTa B JAHHOM CIIydae akLEHT OyAeT clieslaH Ha OOIIHOCTh METOJIOB TIO3HAHUS, OOIIHOCTh
3aKOHOB ¥ TEOPHH B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAs TEOPUs (MOJIEKYJIApHAsl TEOPUS B
¢u3uKe), 3aKOHBI COXpPAHEHUS MAacChl M JHEPIUH, 3aKOHBI TEPMOJUHAMUKHU, 3IIEKTPOJIM3A,
IPECTaBIEHNS O CTPOCHUHU BEILECTB U JPYToe.

B T0 e Bpems B coaepKaHUU peaAMeTa JUIsl KIIACCOB XUMUKO-OHMOJIOTHUECKOTO TPOpHIIs
OonbIIMi ynenabHbIN Bec OyaeT UMeTh OpraHuydeckas XMMusa. B aTom ciydae npenocraBisercs
BO3MOXHOCTB JJIs1 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IpHUMEpY, TaKUE€ CTPYKTYpHBbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOAbI, HYKJIECMHOBBIE KUCIOTHI U apyrue. llpu stom



3HaHMUSI O COCTaBE M CBOMCTBAaX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

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

Ha MEXIPEIMETHBIX CBA3SX C YUeOHBIMU NPEAMETAMU, BXOASIIMMHU B COCTAB MPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4Hble HpeaMeThl», «Marematuka u uHpopmatuka»y u «Pycckuit
A3BIK U JIUTEpaTypay.

[Tpu u3ydyeHun yueOHOTO mpeamera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadei
MEPBOCTENIEHHONW 3HAYMMOCTH SIBIsieTcs ()OPMHUPOBAHHE OCHOB HAyKHM XHUMHUHU Kak o0iacTu
COBPEMEHHOT0 E€CTECTBO3HAHMs, NPAKTHUUECKON JEesATeNIbHOCTH YeJOBeKa U OJHOr0 U3
KOMITOHEHTOB MUPOBOW KYJIbTYpbl. PemieHue 3Toil 3agaun Ha yriiyOJEHHOM ypOBHE M3YYEHUS
mpeaMeTa npeArnosaraeT pealn3anuio TakuX Lesei, Kak:

(dbopMUpOBaHHE MPEACTABICHUI: O MAaTEPUAIIBHOM €IHMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUM MPUPO/IBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U e€ BeayIei
ponu B oOOECIEYEeHHM YCTOHUMBOTO pa3BUTHs 4YEJNOBEYECTBA: B PELICHUU MpodiemM
9KOJIOTHYECKOM, SHEPreTHYeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, CO3aHUN
HOBBIX MAaTepUaAlOB, HOBBIX HCTOYHHUKOB OJHEPrUH, B OOECIEUEHUU PAIMOHATHHOTO
PUPOIONOIL30BaHuUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

OCBOCHHME CHCTEMBI 3HAHUW, JEXKAIIUX B OCHOBE XHMMHYECKON COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: PyHIAMEHTAIIBHBIX TIOHATUN, 3aKOHOB U TEOPHU XUMHUH,
COBPEMEHHBIX IMPEACTABICHUI O CTPOCHUU BEIIECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
NPOTEKaHUS XUMHUYECKHX PpeaKlHid, 0 XMMHUYECKOM paBHOBECHH, PAaCTBOPAaX U JUCHEPCHBIX
CUCTeMax, 00 OOIMX HAYYHBIX MPUHITUIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHre Yy OOYYaOMIMXCS OCO3HAHHOTO TIIOHMMAaHHS BOCTPEOOBAaHHOCTH
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 MOCIIECTBUM OBITOBOM M MPOU3BOICTBEHHON
JEATEIIBHOCTH YEJIOBEKAa, CBS3aHHOM C XHWMUYECKUM IIPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

yray0OJaeHne TMpeACTaBIeHUH O HAay4HBIX METOJaXx TO3HAHMs, HEOOXOAUMBIX IS
NpUOOpETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BACHEHUS XUMHUECKUX SIBJICHUI,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTHUUECKOH €ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B nnane peanusanuu mepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOUINX (YHKIIHIMA
[IEJIOCTHOM CHCTEMBI CpeaHEero oO0Iiero oOpa3oBaHUs MPH H3YYCHUH IpenMeTa «XUMHUsS» Ha
yrayOoJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPHOOPETAIOT TaKKE IS U 3a/1a4H, KaK:

BOCIIUTAHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOJIBI, YBAKEHUS K MPOIIECCY
TBOpYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIAJHBIX UCCIEIOBAaHUI B XUMHH, (POPMUPOBAHUE
MHUPOBO33PEHUS1, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi, (OpPMUPOBAHHWE y HHUX CO3HATEIILHOTO OTHOIICHUS K CamMo0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOpa30BaHMIO KAaK YCIOBHIO YCIENMHON MpodeccHoHambHON M OOIIEeCTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 340POBOM
o0pase K13HH;



dbopMHpoBaHHE YMEHHH M HABBIKOB pPa3yMHOIO IPUPOJIONOIB30BAHUS, pPa3BUTHE
9KOJIOTUYECKOW KYJIBTYPhI, MPHUOOPETEHUE OIbITa OOIIECTBEHHO-TIOIE3HON 3KOJIOTHYECKOM
ACATCIIBHOCTH.

KonnuecTBo 4acoB, mpeaycCMOTPEHHBIX ISl U3y4EHUs XUMUU Ha YriyOJIEHHOM YpPOBHE
cpeanero obriero oopazosanus B 11 kinacce coctapisier 204 yacos (6 4acoB B HE/IEIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O IIPEMETA
«XUMMS. YTIAYBJEHHBIIA YPOBEHbB»

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEIbHOCTHBIM MOJXOIOM B CTPYKTYpE JHMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MPEAMETa « X UMUs» Ha YPOBHE CPETHETr0 001Iero 00pa3oBaHusl BIICIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIUMHKCS  POCCHMCKON  TI'pakKIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHHIO;
HaJM4YWe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE MpaBWJIAMA W HOPMaMH TOBEICHUS;, HATWYHE
MIPaBOCO3HAHUS, SKOJOTUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LEJIHU U CTPOUTH KU3HEHHBIE
TUTAHBL.

JInuHOCTHBIE pe3ybTaThl OCBOCHHUSI MPEeAMETa «XUMUS» OTpaxaroT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON M MIPAKTHYECKOHN JIEATEIHHOCTH O0YYAIOIINXCS B MIPOIECCEe peain3aiun
00pa30BaTeNbHO 1eATeTbHOCTH.

JIM4HOCTHBIC Pe3ybTaThl OCBOCHHSI MPEAMETa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTH
OTIbITA [MO3HABATENIBHON U MPAKTHUECKOHN JEATEIHHOCTH 00YYaIOIIMXCs B MPOLIECCEe peannu3alnun
00pa30oBaTeNbHON IeATETPHOCTH, B TOM YHCIIE B YACTH:

1) rpaxk1aHCKOrO BOCIIMTAHUS:

OCO3HaHUs 00YUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, yBAXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABJICHHSI O COIMAIBHBIX HOPMaX W MpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATETHHOCTH MPH CO3TAHUN YICOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATH MOTHUBBI, HAMEPEHHSI, TJOTUKY U apTyMEHTHI IPYTHX
IIPU aHaJIM3€ Pa3InYHBIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEAHI0 OTEUECTBEHHOM
XUMUH;

yBaXKeHHsI K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO MPUIOKECHHUS
XUMHUH, OCO3HaHUs TOTO, YTO JAHHBIE HAYKH €CTh pE3yJbTaT IUTEIbHBIX HAOIIOICHHUIA,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca W TIO3HABaTENbHBIX MOTHBOB B TMONYYCHHH W TOCIEAYIONIEM aHallu3e
nH(GOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallMHM, CBS3aHHBIE C XHUMHYECKUMHU SIBICHHUSIMH, U
IPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTHUPYICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
[ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJEHHME W IOCTYNKHU CBOUX TOBApUIIEH C MO3UIMIMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYITKOB;

4) popMupoBaHUs KyJIbTyphI 3J0POBbS:

MOHMMAaHMs IIEHHOCTEH 370poBOro u 0Oe3omacHOro obOpasa XKH3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOnroieHus MpaBuil 0E30MacHOTO OOpaIleHus] C BEIIeCTBAaMH B OBITY, MMOBCEIHEBHOU
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

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

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

5) TpyZ1IOBOTO BOCIIUTAHUS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BAaTENbCKOW JEeATENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U APYruX BUAAX JEATEIbHOCTH;

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

MHTEpeca K MPaKTUYECKOMY HM3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUs K TPYAY, JIOIAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHONW TpPAaeKTOpUHU OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3alnun cOOCTBEHHBIX U3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U NMOTpEOHOCTEN 00IIECTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKHU IIeTIECO00PA3HOTO OTHOIICHHS K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAHHUS TTI00ATBHOTO XapaKTepa dKOJIOTHUECKUX POOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM Cpebl;

OCO3HaHUs HE0OXOIUMOCTH UCTIONB30BaHUS JOCTHHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOI'O HEINPUATUS AEHUCTBUHM, NMPUHOCALIMX BpPE OKPYXKAOUIEH NMPUPOAHON CpeXE,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJu4usl Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOW HaIpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMohoouH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIeCTBEHHOU MPAKTHKU;

MOHUMAaHUs Cclenu()UKN XUMHUU KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUPOBAHHH
PaAlMOHATILHOTO HAyYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAUYMMOCTH XWMHH JJII COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHMU HOBOUM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecreYeHnH yCIOBHA yCIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB I[IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M HPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUsI Jie71aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS [T PEeLICHHs TPoosieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON AEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPBHIBHOMY OOpa30BaHHI0O M CaMOOOpa30OBAaHHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHWWA 1O XHMHHA B COOTBETCTBHM C IKH3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuyHbiXx cdepax mnpodeccuoHaaIbHON
NEeSITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMbl [0 XMMHHM Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HAYUMBIC N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUILTMHAPHBIC
(MeXmpenMeTHBIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOIh3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTeMa, HaydHBIH (aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCIIEA0BaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

VHHUBEpCcallbHble ~ y4eOHble  neiicTBus  (TIO3HABATENIbHBIC,  KOMMYHHKATHBHEIC,
perynsTuBHBIE), obOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH H
COLMATBHOM KOMIIETEHIMH 00yJaroIInXCs;

CIIOCOOHOCTh ~ OOyYaromMXCs  HMCIOJB30BaTh  OCBOGHHBIC  MEXKIUCHHUIUIMHAPHBIC,
MHUPOBO33PECHYCCKHE 3HAHWS W YHUBEPCAIbHbIC y4eOHBIC JCWUCTBUS B IO3HABATEIBHOH W
COLIMAJIbHOM IIPAKTHKE.

MeramnpeaMeTHbIE pe3yNIbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCATBHBIMU yYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMU.

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS

1) 6a30BbIC JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTyalH3HpPOBATh MPOOJIEMy, paccMaTpuBarh e
BCECTOPOHHE;

OTIPENeNIATh LEIH JEATSIFHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JTOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMH;

WCIOJb30BaTh TPHU OCBOCHUHM 3HAHWN MPHUEMBI JIOTHYECKOTO MBINUICHUS: BBIIEIAThH
XapaKTepHbIe TPU3HAKU TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MTOHITHUS ISl OOBSICHEHHSI OT/ICIbHBIX (DAaKTOB U SIBIICHHIA,

BBIOMpATh OCHOBAHUS U KPUTEPUU JIJIsl KITacCU(DUKAIINH BEIIECTB U XUMHUECKUX PEaKIIN;

yCTaHABJIMBATH IPUIMHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMaTPUBAEMBIX SIBICHHSX, (HOPMYyITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHMS UCIOJIB3yEeMbIe B XUMHHA CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMHUYECKOH peakiuu — TpUd PEIICHHH YYeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 33724, IPUMEHATh Ha3BaHHBIC MOJCILHBIC TIPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUYCCKHX PEAKITHIA.

2) 6a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XMMUYCCKHUX PEAKITHIA,

dbopMynupoBaTh 1MW W 3aJa4d  UCCIICOBAHMS, WCIIONH30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMYyITUPOBAaHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOTO IUTAHUPOBAHHUS M TIPOBEICHHS YYCHHUYECKHX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJIOM MPOIECCca, CaMOCTOSTEIHHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIUpOBaTH OOOOMICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTAHHOU
pabore;



npUOOpeTaTh ONBIT YYEHHUYECKOW HCCIeNOBATEIbCKOW M TPOEKTHOH IesITelNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB MTO3HAHMS.

3) pabora ¢ uHbopmaIuei:

OPHEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HWHPOpMauuu (HAYYHO-TIOMYJIApHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeta),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM IPEICTaBICHUS, KPUTHYECKH OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHMpoBaTh 3ampockl M NPUMEHSTH pPazIMYHBIE METOJbl NPH TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs1 BBITOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOPETaTh OMBIT MCIIONB30BaHMS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpecTaBieHust nHpopMauuu (CXeMbl,
rpaduKH, TUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIH SI3bIK B KAuyeCTBE CpPEACTBa MpH paboTe € XUMHUYECKOU
uH(popMmaruen: MPUMEHATh MEXIpEAMETHbIC ((DU3MYecKue W MaTeMaTUYeCKHWe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATJISTHOCTH.

KomMmyHUKaTHBHBIC YHHBEpCaTbHbIC ydeOHbIC TEHCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TeMbI B XOJe AHaiora U/Uiu JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIHUPOBATh CBOU IMPEIUIOKEHUS OTHOCHUTENBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIATh C MpE3eHTaLUe pe3yIbTaTOB MO3HABATEILHON JEATENIbHOCTH, MOTYyYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIIOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl O HCCIEIOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoeKkTa, M (OpMYyIUPOBaTH BHIBOJABI MO pe3yJbTaTaM IpPOBEAEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIaCOBAHUS MO3UIIHI B X0/1€ 00CYX/IEHUS 1 0OMEHAa MHEHUSIMH.

PerynsaTuBHble yHUBEpCaIbHbIE yUeOHbIE 1EHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIbHYIO JEATEIBHOCTD,
onpezenss e€ Uenu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUiaraéMblii aropuT™M JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee F(HEKTUBHBIN CIIOCOO UX pEIICHUs ¢ YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb JI€ATEILHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHUH Ha YIITyOJIEHHOM YpOBHE Ha
YPOBHE CpeaHEero oOImero o0pa3oBaHMs BKIIOYAIOT crienupuUecKkue Jis y4eOHOro mpeaMmera
«XUMUs» HaydyHbIC 3HAHUS, YMEHUS W CIOCOOBI NEHCTBHH IO OCBOCHHUIO, WHTEPIPETAIIMU U
npeoOpa30BaHUIO 3HAHUM, BUABI AEATEILHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHMS U NPUMEHEHHUIO
3HAaHUH B Pa3JIMYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEalTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamMme 1o XuMum npeAMeTHbIE Pe3yIbTaThI IPEICTABICHBI 110 TOAaM
U3YUYCHHS.

BJIaJICHUE CHUCTEeMOM XMMHYECKMX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliue
HOHSTHS — XHMHUYCCKHUI 3JIEMEHT, aTOM, PO U 3JEKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbIC
opbuTanu, OCHOBHOE M BO30OYKIEHHOE COCTOSHUS aToMma, TMOpHIM3aIus aTOMHBIX OpOUTajei,
WOH, MOJICKYJIa, BAJCHTHOCTB, 3JCKTPOOTPHUIATEIBHOCTh, CTEIICHb OKHCICHHS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTTIEpPOIHBIN CKeNeT, PyHKIMOHATIbHAS TPYIIa,
pamukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIC, CKEJIETHBIC), H30MEPHS
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAsl (T€OMETpUYECKast, ONTHYECKas), M30Mephl, TOMOJIOTUYECKUIA



pAll, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOAEpIKAIIUE OPraHUYeCKHe COCIUHEHUS,
MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJISIPHBIC COSAMHEHUST; TCOPUH, 3aKOHBI
11 xiacc

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

c(hOpMHUPOBAHHOCTH MPEICTABIICHUNA: O MaTEPUAITFHOM €IJMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUYCHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK
u e€ posm B OOCCIEUYCHHH YCTOWYMBOTO PA3BUTHS, B PEIICHUU MPOOIEM 3KOJOTHYECKOM,
DHEPreTHUECKON U THINEBOM OE30MaCHOCTH, B PAa3BUTHH MEIUIIUHBI, CO3JAHWHM HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHUH, B obecrnieueHUN paIrMoHaIBHOTO
MPHUPOIONIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

BJIQJICHUE CHUCTEMOW XHMMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIMOJATarolInue
MOHSTHUS — XUMHYECKUH IJIEMEHT, aToOM, SIAPO aToMa, M30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-atoMHBIC OpOWTANM, OCHOBHOE W BO30YXKIAEHHOE COCTOSIHMS aToMa, THOpHIU3aIlHs
ATOMHBIX OpOHWTaNe, WOH, MOJEKYJa, BaJE€HTHOCTb, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKUCIICHUs, XUMHYECKas CBA3b (KOBAJIECHTHAsl, HOHHAs, METa/NInYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMUYECKas PEakKlus, PacTBOP, JJICKTPOJIUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOAHBIM  IOKa3aTellb,
OKHCITUTENh, BOCCTAHOBUTENb, TETUIOBOK 3((HEKT XUMUUECKONW PeaKIMH, CKOPOCTh XUMUUYECKON
peakiuu, XHUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsS DIIEKTPOIUTHUYECKOM
auccouunanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIC IIPEICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJISIPHOM YpPOBHSX; NPEJCTABICHUS O MEXaHU3MaX XUMHUYECKHX
peaKkIui, TepMOIUHAMUYECKHUX

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

c(hOpPMUPOBAHHOCTh YMEHH: BBISBIISITH XapaKTePHbIC IPU3HAKH MTOHSATHH, YCTAaHABIINBATH
UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMHCAHUM HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(hOpPMUPOBAHHOCTh YMEHUS HCIOIH30BATh XUMUYECKYI0O CHUMBOJIMKY IJISI COCTABIICHUS
dbopMya BEHIECTB W ypaBHCHUH XHMMHYECKUX pEaKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OTACIbHBIX BEIIECCTB;

c(hOpMHUPOBAHHOCTH YMEHUS ONIPEACIATh BAICHTHOCTh U CTETICHb OKHCIICHUSI XUMUYECKUX
AJICMCHTOB B COCJMHCHHSAX, BHJI XMMHYCCKOW CBS3U (KOBAJCHTHAs, MOHHAs, METaJIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKOW PENIETKA KOHKPETHOTO BEIIECTBA;

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

c(hOpPMHUPOBAHHOCTh YMEHUH: KIACCU(DHUITMPOBATh: HEOPTAHMYECKHE BEIIECTBA MO HUX
COCTaBy, XMMHUYECKHE PEAKIMU IO Pa3IUYHbIM IpHU3HAKaM (YHCIYy U COCTaBY pearupyrommx
BEIIIECTB, TEIUIOBOMY JGh(}EKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCIICHHUsSI JJIEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa W JPYrHe); CaMOCTOSATEIbHO BBHIOMPATh OCHOBAHUS U
KPUTEPUU )1 KIacCU(PUKAIIMN U3yIaeMbIX BEIIECCTB U XUMHUYECKUX PEAKITU;



c(OPMHPOBAHHOCTH yMEHHUSI PACKPBIBaTh CMBICHI Tepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOECHHUE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB II€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpneneeBa, UCOIB3Yys MOHATHS «IHEPreTUYECKHE YPOBHH», «QHEPre€TUUYECKUE MOTYPOBHHU»,
«S-, p-, d-aTOMHBIE OpOUTAIIHY, «OCHOBHOE M BO30YKIEHHOE YHEPTETUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U MX COEAMHEHU 1O
nepuonaM u rpynmnam Ilepuogudeckont cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

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

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBAThH CYIIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuil MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHCa dTHUX 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 DHEPreTHYECKMX XapaKTepUCTHK, XapaKTep HM3MEHEHUS CKOpPOCTH
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jiMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIIECHUs
XUMHUYECKOT'O PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunnun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMUYECKUE PEAKIINH, JIe)KAIME B OCHOBE
NPOMBIIIJICHHOTO TOJYyYeHHUs CEpHOM KHCIOThl, aMMHakKa, OOIIWe HayyHble MPUHLUIBI
XUMHYECKHX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHHUS HEOPraHWYECKUX BEILEeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHUS PUCK-TIOJIB3a,;

c(hOpMHUPOBAHHOCTD BIAJACHUS CUCTEMOM 3HAHUH O METOJIaX HAYYHOTO ITO3HAHUS SIBJICHUI
IPUPOIBI — HAOIIOJCHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SIKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH ),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHHUs [PUMEHATb OSTH 3HAaHWA [pU
HKCIIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M IS OOBSCHEHHS XUMHUYECKHX SIBICHHH,
MMEIOIINX MECTO B IPUPOAE, MPAKTUUECKON I€ATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTH YMEHUS BBISBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TOHATHAMU U
NPEJCTaBICHUSIMH  JPYTMX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB i 0ojJee OCO3HAHHOIO
NOHMMAaHUS MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTH YMEHHUSI IPOBOIUTH PACUETHI: C UCIIOIB30BaHUEM MOHATHIH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPALIH»; MAaCChl BeIIECTBA MIIM 00bEMa ras3a 1o
M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O00bEMY OJHOTO M3 YYACTBYIOIIUX B pEaKLUU
BEIIIECTB; TEIUIOBOIO 3(hpexTa peakiiuu; 3Ha4eHNS BOJOPOIHOTO ITOKA3aTelNs paCTBOPOB KUCIIOT U
IIeJI0YeH ¢ W3BECTHOM CTEMEHBIO AMCCOLMAIMH; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA peaKlu, €CJIM OJHO U3 MCXOJHBIX BELIECTB IaHO B BUJAE PacTBOpa C ONpPEAEIEHHON
MaccOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA UM JIaHO B M30BITKE (MMEET MPUMECH ); TOJIU BhIX0/1a
MPOYKTA PEaKIuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO IJIAHUPOBATh U MPOBOJUTH XMMHUECKUN
HKCIEPUMEHT (IIPOBECHUE PEeaKLUii HOHHOTO OOMEHa, MOJITBEPKACHUE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
U3y4eHHE BIUSHHUS pa3U4YHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOM pEaKIuH, pelieHHe
9KCIIEPUMEHTANBHBIX 337a4y no TemMaMm «Metamibs» u «Hemeramnel») ¢ coOnroeHreM MpaBuil
Oe3omacHoOro oOpalleHus ¢ BElEeCTBaMU U J1abopaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
HeNb HCCIeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;



c(OPMHPOBAHHOCTh YMEHHUH: COOIIONATh MPABUIIA MTOJIb30BAHHSI XUMUUECKOH MOCYA0H U
1a00paTOpPHBIM 000PYJOBaHUEM, OOPAILEHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 110
BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OTBITOB, IKOJIOTHUECKH 11eJIecO00pa3HOro MOBEACHHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0pOBbsl, OKpY’Karolien
IPUPOJHOM Cpelbl M JOCTHXKECHMS €€ YCTOMYMBOIO pPAa3BUTHs, OCO3HAaBATh OIACHOCTH
TOKCUYECKOTO [EHCTBUS Ha JKHUBBIC OPIaHMU3MBI OIPEICIEHHBIX HEOPraHMYECKHX BELIECTB,
IMOHUMAas cMbIcl noka3arens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBod uHpopmauuu, MHTepHeT W Jpyrue), KpUTUYECKM aHAIU3UPOBaTh XMMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

COAEP) KAHHUE YYEBHOI'O IIPEJMETA «XUMMSI. YIJYBJEHHBIA
YPOBEHDb»

11 KJIACC
OO0mas 1 HeOpraHu4ecKasi XUuMusi

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU

AtoMm. CocTaB aTOMHBIX s/1ep. XUMHYECKH 351eMeHT. M30Tonbl. CTpoeHHe 3IEeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YpPOBHU H TMOJYPOBHU. ATOMHBIC
opourtanmu. Kimaccupukamnuss XMMHYECKHX 3JeMEHTOB (s-, pP-, d-, f-amemenTts). Pactpenencuue
DJIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsIM. DJIEKTPOHHBIE KOH(QUTYpAIlMH aTOMOB JJIEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonuueckuii 3axkoH u Ilepuomuueckas cucremMa XuUMHYECKUX d3yemeHToB JI.U.
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuogmueckoil CHUCTEMBI XMMHYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMH IMPOCTHIX M CIOKHBIX BEIIECTB IO TPyMIaM U
nepuoaaM. 3HaueHue nepruoandeckoro 3akona /.M. Menpaeneena.

XuMuueckas CBsi3b. BUIBI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, NOHHAS, METaJUIMYECKas.
MexaHu3Mbl 00pa3oBaHUs KOBaJIEHTHOM CBsI3M: OOMEHHBIN

U JIOHOPHO-aKIENTOPHBIN. DHeprus U IiauHa CBs3H. [loNsIpHOCTH, HANPaBIEHHOCTh U
HAChIAEMOCTh KOBaJEHTHOUW cBsi3U. KpaTHbie cBs3u. BomopoaHas cBsizb. MexXMosIeKyIsipHbIE
B3aUMO/JICUCTBUA.

BaneHTHOCTP M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenne o0 KOMIUIEKCHBIX coeluHeHHsX. (CocTaB KOMILUIEKCHOTO HWOHa:
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAu€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUMU.

BemectBa MOJEKyNISApHOTO M HEMOJEKYISPHOTO CTpoeHUs. THIbl KpHUCTaUIMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cuctemax. Mctunnele pactBopsl. [IpeacraBienne o KOUIOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTBope, MoJipHas ~ KOHIEHTpanus. HacelllleHHble W HEHACHIIEHHbIE  PacTBOPBI,
pactBopuMoOCTh. Kpucramioruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. |pUBUANbHbIE HA3BAHUS
OT/IENIbHBIX MPEJCTABUTENICH HEOPraHUYECKUX BELIECTB.



Knaccuukanus XuMHUYeCKHX peakiuii B HEOPraHMYECKOW U OPraHMYeCKOW XUMHHU. 3aKOH
COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU NPU XUMHUUYECKHX
peakiusix. TertoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOH peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMIHbBIX (akTopoB. ['oMoreHHbIE
U reTeporeHnbie peakunu. Katanus u karaau3aTtopsl.

O6parumble © HeoOpaTUMbIE peaknuu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DakTopbl, BIMSIONME HA MOJIOKEHUE XHUMHUYECKOTO PABHOBECHS:
TEMIIepaTypa, aBJIEHHE M KOHLEHTpAlMW BEIIECTB, y4acTBYIOIIMX B peakuuu. [IpuHuun Jle
[TaTense.

OnexkTponutuyeckas auccounanusa. CunpHble U ciaOble 31meKkTponuThl. CreneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KUCIIOTHas, HEWTpalbHAas, LIeNo4Has. BomopoaHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinu nonnoro oomena.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHS W BOCCTAHOBJIEHUS. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. METOJ] 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHUs BEIIECTB W HX MPEBPALLCHUN: pa3JIOKEHUE
NEepOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
IPOBEJCHUE peakuui HMOHHOTO OOMEHa, OIpeAeseHHe Cpelbl pPacTBOPOB C IMOMOUIBIO
WHWKATOPOB, U3yUECHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Pa3nea 2. Heopranuyeckasi Xumusi

[Tonoxxenne HemeramioB B llepmomgmyeckoil cucreme XxuMuueckux siemeHtoB JI.U.
MenzeneeBa U OCOOCHHOCTH CTpOEHUST UX aromMoB. (Du3WUYeCKHe CBOWCTBA HEMETAILIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa u yriepoaa).

Bogopon. [Monydenue, pusudeckre U XUMHUYECKHE CBOWCTBA: PEAKIIMU C METalIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUNIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxxnenue B mpupoje, COCOObl MOMydeHUs, (PU3NUecKre U XUMUYECKHE
cBoiicTBa. ['asioreHoBOOpOBl. BakHeime KUCIOPOACOAEpIKAIUE COCIMHEHUS TajJOT€HOB.
JlabopaTopHbIe U MPOMBIIITICHHBIE CIIOCOOBI TOTYYSHHS TaIOTeHOB. [[prMeHeHre raloreHOB | UX
COCTUHEHUN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIIJICHHBIE CIIOCOOBI MOJYYCHUS KUCIOPOJA.
®u3nyecKkue 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCI0PO1a U 030HA. OKCH/IBI M TIEPOKCUIBI.

Cepa. HaxoxmeHue B TpUpOJE, CHOCOOBI TMONydeHUs, (PU3MYECKHe M XUMHYECKHE
cBoirictBa. CepoBomopon, cynbbuasl. Oxkcua cepsl(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOEHHOCTHM CBOHCTB CEpHON KHCIOTHL. IlpuMeHneHue cepbpl U eé
COCTUHEHUN.

A3zor. Haxoxzaenwe B TpHPOJAE, CIOCOOBI MONYYCHHs, (PUINYECKUE U XUMUYECKHUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcuapl a30Ta. A30THCTass M a30THAasg KUCIOTHI U HUX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpuMeHeHHe a30Ta U ero CoeAMHEHUHl. A30THBIE
yI00peHUsI.

dochop. Haxoxnenue B mpupone, CrocoObl MOTydeHUs, (U3MUECKUEe W XHUMHYECKUE
cBorictBa. ®ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
doctopa u ero coenunenuit. PochopHsie y1oopeHus.

VYrnepon, HaxoXaeHHWe B Tpupoae. AsutorpomHblie Momudukanuu. Ddusnyueckue u
XUMHUYECKHE CBOWCTBA ITPOCTHIX BEMIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yriepoaa(ll), okcun
yraepona(lV), yronbaas kucinora u e€ coii. AKTUBHPOBAHHBIN yToib, afacopOrus. dymnepens,
rpadeH, yriepoaHble HAaHOTPYOKH. [IpuMeHeHne MpOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJIOM,
U €r0 COCTUHEHUMN.

Kpemuuii. Haxoxxaenue B mpupoje, CocoObl MOMydeHUs, PU3NYSCKUE U XUMHUYECKHE
cBorictBa. Okcua kpemuusa(IV), kpemHMEBasE KUCIIOTa, CHUIMKATHI. [I[pUMEHEHHE KPEMHUS U €ro
coenuHeHui. CTEKII0, €ro MoJy4eHUue, BUJIbI CTEKJIA.



[Tonoxenue metayuioB B [leproanueckoii cucTeMe XUMHUYECKUX 31eMEeHTOB. OCOOCHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. OOmue hu3nv4ecKue CBOMCTBA METAIIOB.
[Ipumenenne MeTaioB B ObITY U TexHUKe. CIIJIaBbI METAIIJIOB.

DNEeKTPOXUMHUYECKUN P  HampspDKeHUH MeTtaioB. OOmme CcrnocoObl  TOJTYy4eHHs
METaJIOB: TUAPOMETAIUTYPIHsI, MUPOMETAILTYPrHUsl, dJeKTpomeTaityprusi. [lonsitue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OOmras xapakrepuctiuka MetaisioB [A-rpynmsl Ileproanueckoid CHCTEMBl XMMHUYECKHX
snemMeHTOB. Hatpuii u xanuit: monydenue, pu3ndeckne U XUMHUYECKHE CBONCTBA, MPUMEHECHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mras xapakrepuctuka MetaioB [IA-rpynmer [lepruonnueckold CUCTEMBbI XUMHUYECKUX
3JIEMEHTOB. Maruuii ¥ KaJblHMii: TOJy4YeHue, pUu3nyeckre u XMMUYeCKUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coernHeHul. JKECTKOCTE BOJIbI U CIIOCOOBI €€ YCTpaHEHH .

ATOMUHUH: TONTy4YeHHe, PU3NIECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOMCTBA OKCHIAa W THUIPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mrast xapakTepucTuka MeTauioB moOounblx moarpynn (b-rpymm) Ilepuommueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nYECKNe U XUMUYECKUE CBOMCTBA XpOMa M €ro coeAuHeHU. OKCUIBI U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u OUXpOMATHI, UX OKUCIUTEIHHBIC CBOWCTBA.
[ToryueHue u npuMeHEHUE XpoMma.

@usznueckue M XUMUYECKHE CBOMCTBA Mapraiiia M €ro coeAuHeHui. Baxnenmme
coenuaeHus: Mapranna(ll), mapranna(IV), mapranma(VI) u mapraamna(VII). [lepmanranar xamus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

DuU3NYECKNEe U XUMHUYECKHE CBOMCTBA XKeje3a U ero coequHeHu. OKCUIbL, TUAPOKCUIBI U
comu xene3a(ll) u xxeneza(Ill). [Tonmyuenue u mpuMeHEHHE Kene3a U €ro CIIaBOB.

du3nYeCKre U XUMUYECKUE CBOMCTBA MeU U €€ coequHeHuil. [lonyyenrue u npumeHeHue
MEJIU U €€ COCTMHEHUN.

[uuk: monydenue, pu3nyeckre U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCUJIA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHune IIuHKa U ero COeAMHEHUH.

DKCcriepuMEHTAIbHbIE METOJbl HM3YYEHHUs BEIIeCTB M WX MPEBpalleHH: H3ydyeHUe
00pa3IloB HEMETaJJIOB, TOpeHue cepwl, gocdopa, xene3a, MarHus B KUCIOPOJE, U3YYCHUE
KoJUTeKIUU «MeTalljibl ¥ CIUIaBbl», B3aUMOACHCTBHE IIEJIOYHBIX U IIEJ0YHO3EMENbHBIX METAJIOB
C BOJIOHM (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), B3aUMOJCHCTBUE IMHKA U Kelle3a ¢
pacTBOpaMH KUCJIOT U HIeNlouel, KaYeCTBEHHbIE PEaKIMM Ha HEOpraHM4eCKHe aHWOHbBI, KATHOH
BOJOpPO/Ja M KATHOHBl METAJJIOB, B3aUMOJCHCTBUE THUIPOKCUAOB QIIOMUHUS W LHHKA C
pacTBOpaMH KUCJIOT U LIeNIOYeH, pelieHre dKCIepUMEHTANbHbBIX 33/1a4 10 TeMaM «[ aloreHsni»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHHS», «MeTabl TaBHBIX TOATPYIII»,
«Mertanibl MOOOYHBIX MOATPYIIID.

Paznen 3. Xumus v :Ku3Hb

Ponb xuMuu B oGecrieueHnn yCTORYMBOTO pa3BUTHs dyenoBeuecTBa. [loHsTHE O HaydHBIX
METO/IaX MO3HAHUS U METOJOJIOTUH HAYYHOTO HCclieoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHYECKOT0 MPOU3BOACTBA. [IpoMBIIIIEHHbIE CLIOCOOBI MONY4YEeHHUs BaKHEUIINX BeHIecTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMbINIIeHHBIE CIOCOOBI
MOJIyYEHUs METaVIOB M CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKpYXKAlolleW cpeibl U ero
nocneAcTBusl. Poibh XuMuu B 00eCTieueHUN YJHEPTeTUYECKOM 0€30ITaCHOCTH.

Xumug W 370pOBbe 4enoBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuiia MCMOIb30BaHUS
JIEKAPCTBEHHBIX MpenaparoB. Poyib XUMUM B pa3BUTUU METULIMHBI.

XUMUs MUIIU: OCHOBHBIE KOMIIOHEHTBHI, UILEBbIe J00aBkU. Poib xumuu B obecriedeHnn
MUIIEBON OE30MMaCHOCTH.

Kocmernueckne u mapdromepubie cpenactBa. beitoBas xumus. IlpaBuna Ge3omacHOro
WCIIOJIb30BaHUs IIPETapaToB OBITOBOM XMMUH B IIOBCEAHEBHON KHU3HHU.

XUMHS B CTPOUTEIHCTBE: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OCTOH).



XuMUS B CENbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTE€pHallbl, KPAaCKH, CTEKJIO, Kepamuka. MaTtepuaisl
JUIsL 31EKTpOHUKU. HaHOTEXHOI0T M.

Pacuémnvie 3a0auu

Pacuérpl: Macchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MacChl (00BhEMA, KOTMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIU OJHO W3 BEUIECTB HMMEET IMpHUMeECH, Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTA PEAKIINH,

€CIM OJHO M3 BELIECTB JaHO B BHUJAE pacTBOpa C ONPEACIEHHOM MacCOBOM HOJeH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOIM M MOJIIPHOW KOHILICHTpAlMM BEIIECTBA B PacTBOPE,
JIOJIY BBIXO0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

Mesicnpeomemnvie céa3u

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3yYeHUH OOIIEeH 1 HEOPraHWUYECKOH XUMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHMH,
TaK U NOHSTUH, IPUHATBHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIEC MOHATHA: SIBICHUE, Hay4HbIH (akT, IMIoTe3a, Teopus,
3aKOH, AaHajh3, CHUHTE3, KilacCu(pUKalus, TMEepHUOAUYHOCTb, HAOIIOJCHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJEIIb, MOJCIINPOBAHHUE.

®usuka: mMaTepus, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, NPOTOH, HEHTPOH, HOH,
U30TOIBl, PaAHMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUYECKUH YpOBEHb, BEILECTBO, TENIO, O0BEM,
arperaTHOE COCTOSIHME BEILECTBA, UICAIbHBIN ra3, (U3NYecKre BEJIMYUHbI, €IUHUIIBI U3MEPEHHUS,
CKOPOCTB, DJHEPIHUs, Macca.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, MeTabomm3Mm, Makpo- U
MHUKpPOAJIEMEHTBI, O€NKU, JKUPBI, YIJIEBOAbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorusa: XuMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPIHUsl, CTPOUTEIbHbBIE MaTEPUATIBL,
CEJIbCKOXO3SMCTBEHHOE IMPOM3BOJCTBO, IMHUINEBas IMPOMBIIUIEHHOCTh, (hapmaneBTHUecKas
IIPOMBIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHE

11 KJIACC
No HanmenoBanue pa3zenoB U TeM KonmaecTBo yacon DJIEKTPOHHBIE BocnurarenbHblii
n/n IIPOrPaMMBI Bcero | Kontponbasle | Ilpaktnueckue (umndpossie) MIOTEHIINAT
paboThI paboThI o0Opa3oBaTelbHbIE
pecypcesl

Pasznen 1. Teopernueckue 0CHOBbI XUMUM - (opmupoBaHue cTpeMIICHUS
1.1 Crpoenue atoma. [leproanyeckuii 18 1 https://resh.edu.ru/ K MOJTYYCHUIO 3HAHUIA,

3akoH u [lepuoanueckas cucrema - (hopmupoBaHUE KYIbTYPHI

XAMHUYECKHX deMeHTOoB /1. U. 3I0pOBOTO 00pa3a KU3HU;

Menpeneena - (popmupoBaHUE HABBHIKOB
1.2 Crpoenue BemiecTBa. MHOrooOpasue 10 1 1 https://oblakoz.ru/ 0e3011acHOro MOBEICHNUS B

BEIIIECTB MIPUPOJHOM cpene;
1.3 XUMHUYUCCKUE PEAKITHUH 32 3 4 https://resh.edu.ru/ - (JopMHUPOBaHUE HABBIKOB
Hroro 1o pasaeny 60 0€30I1aCHOT0 IIOBEAECHUS B
Paznen 2. Heoprannueckasi XuMus 4pE3BBIYAHHBIX CHTYAIUAX;
2.1 | Hemeramsr 42 1 4 https://resh.edu.ru/ - popMHpOBaHHE YBAKCHHS K
2.2 | Merausl 42 1 3 https://oblakoz.ru/ pesyibTataM Tpyna (cBoero n
HWroro 1o pazaeny 84 JIPYTHX JIONEH);
Paszpnen 3. Xumus M :KU3Hb - (bOpMHpOBaHer
3.1 Metobl MO3HAHKS B XUMUHU. XUMUS 16 1 https://resh.edu.ru/ SKOJIOrMHCCKON Ky IBTYpBI

¥ XKH3Hb https://oblakoz.ru/
3.2 Cucremarusanusa 1 00001eHne 40 https://oblakoz.ru/

3HAHUM
Hroro mo pazaeny 56
Peseps 4
OO011E€ KOJIMYECTBO YaCOB
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