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MNOACHUTEJBHASA 3AIINCKA

Jlannasi mporpaMma Mo XMMHUU Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUs
coctaBieHa B cootBerctBuu ¢ OOII COO MOY CII Ne6l m Ha ocHOBe
®denepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
denepanun»,  TpeOOBaHWUH K pe3yjbTaTaM  OCBOCHHS  deaepalbHON
oOpa3oBaTenpHON MporpamMMmbl cpeaHero obmero obpaszoBanus (DPOII COO),
MpeACTaBICHHBIX B DeepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE
COQO, c¢ yuérom Konuenumu mnpenojaBanus y4eOHOro mnpenMera «XuUMUS» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @Dexpepaivu, peanu3yrOmUux
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pasBuTusi BocnuTanusi B Poccuiickonn ®@enepaunu Ha nepuon ao 2025 ropa»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

OBILIAS XAPAKTEPUCTHKA YYEBHOI'O
MNPEAMETA «XUMMUS»
XUMUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMH

o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM OSTalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MOPOBBI0O W TPUPOTHON cpene. Peammsyercs xumudeckoe o00pa3oBaHue
oOydJarommxcsi Ha YpoOBHE CPEIHETr0 00IIero oOpa3oBaHUs CPECTBAMU yUeOHOTO
npeaMera «XUMHUS», COJIEp)KaHHE W TOCTPOCHHE KOTOPOTO OMNpENeNieHbl B
nmporpaMme 10 XHMHU C YY4ETOM CHeuu(PuKA HAyKd XUMUW, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1ejneld W TPUHINIOB, XapaKTCPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.



AKTYAJIBHOCTb N3YYEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHUE PALMOHATEHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XUMMS CTAJIA
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA HA pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTUYECKON 0€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBerctBUM ¢ OOmIMMH LEASIMH U OPUHLUIIAMU CPEIHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOJUMYK0 UM JJId BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEHUIHOIO BKJIIOUYEHUS B JKU3Hb COLHUYMa, IPOJOJDKEHUS
o0pa30BaHus B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOlasgs M HEOpraHuvecKkass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00Iel XUMUN) U
OpraHn4eckon xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OOECIEeYMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMUH.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3Yy4EeHHI0O YydeOHOro marepuajia u 0OO0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOECHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YpPOBHE CTEPEOXUMHUUYECKHX M DJIEKTPOHHBIX
OpeICcTaBICHU O CcTpoeHuu BemlecTB. CBeaeHHA 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIBHEIC



MIPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Tox HOBBIM yrjoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHUE CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMHUS» OOyYaroluMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgeTrcs B kKypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJICP>KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOM U MPAKTUYECKOU
JEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHSIThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUNICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1au. B 11eoM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  HA
dbopmupoBaHre y OO0y4YarOIMIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHUA MYyTEM OJKCIEPUMEHTAa U
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU dKOJIOTHYECKUX MpoliieM, a
TaKxke mpo0eM cOepekKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemenus 3amad  BOCIMTAHMS, Pa3BUTUS W COIHAIA3AIUNHU
OOyJaromMXCcsi TPUHITHIC MPOTPAMMON IO XUMHUHU TOJXOJBI K OIPEACIICHUIO
COEpKaHMsI M TIOCTPOSHUsI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IUYHBIX BHJOB JICITCIBHOCTH: pEIICHUs MpoOsieM, TOWCKa, aHaiu3a |
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.



B mpaktuke mnpemnogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPH OMPECICHUH
COZIePKATeIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HaIrpaBiICHHUEM
MIEPBOCTENICHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XAMHYECKON HayKW Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUICCKOU
JEATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAKOH MOIXOM K OMPENCNICHUIO IeNield W3y4CHUS
TpeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJISAMU HU3YyYCHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBiIsIIOTCSA:

e (QopMHUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIeXKAT KIIOUEBBIC MOHSTHS, QYHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl NpPUOOpeTeHus
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKOW W MOBCEAHEBHOW KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsany ¢ atuMm, copepkaTenbHas XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CUCTEME CpelHero obuiero odpazoBanus. CeroaHs B
NpenoJlaBaHul  XUMHM B OoJibIIE  CTENEHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMTYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HAa0OpOM 3HaHWW, a (PYHKIMOHAIBHOM TIPaMOTHOCTHIO, TO €CTh croco0amMu u
YMEHUSIMUA aKTUBHOTO TOJIyYEHHUs 3HAHUW M MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISL PEIICHUS] TPAKTUYECKHUX 3a7ad.

B cBs3u ¢ 3TUM 0OpW U3YyYEHHH TpeaMeTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

ajanTtamus 00y4arolUXcsl K YCIOBHUSIM JTWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITETHHOMY MPUHSATHIO TPAMOTHBIX



peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHHe y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMIIETEHII), MMEIOIUX YHHBEpPCAIbHOE 3HAYCHHE MJIS Pa3IUYHBIX BUJIOB
NeSITeILHOCTH: PeUIeHUs MpoOsieM, MOKCKa, aHanu3a U o0paboTku HH(pOopManuy,
HEOOXOJUMBIX I NPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHHUMaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUSA BEIIECTB U XHUMHYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEHM 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEP KAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOydarommxcs YOEKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOpPETEHHs OmbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM /I NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obnactu «EcTecTBeHHO-HAyUYHbIE
pEeIMEThD».

MECTO YYEBHOI'O TIIPEJMETA «PYCCKHM S3BIK» B
YYEBHOM IIVIAHE

OO611ee Yyucao 4acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUHU, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 yac B Hefiento).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HAealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPUHATBIMU B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M MPAKTUUECKON JesATEIbHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 310poBOTO M 0Oe30macHoro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BPEI  OKPYXKAIOLIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesiTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHuYeckas (opMyna, YypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHETa), aHANM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeAcTBa Ipu paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3HUIIAN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpa, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS HPH
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUM XHUMUYECKUX pEaKluy,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIACCy/Tpynne COEIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCOIEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popmanbleru, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLIEPUH, (EHOJI, alleTallbJIeTHI, MypaBbUHAsl M YKCYCHas KHUCIIOTBHI, TIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIECBOJIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BELIECTBA WMJIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOMI0IeHHEe, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHITIOJHATH XUMHUYECKUIM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TpaBWIaMU TEXHUKA OE30MaCHOCTH TpHU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOIIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00yYaroNIuXCs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIArAONINE MOHATHSA (XUMHUYCCKUN 3JIEMEHT, aToMm, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTHYECKOU AMCCOUMannu, nepuoauueckur 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHUH, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPBIBATH CMBICI IIEPUOUYECKOTO 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »3JIeMeHTOB |—4 mnepuonoB Ilepuognueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
110 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMUYECKUX d1eMeHTOB [l. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metauib»y U «HeMmeTtaibl») B COOTBETCTBUU C MpaBUIaMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIeJIeCO00Pa3HOro0 TIOBEACHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IENSIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHAYECKHX

dbopmy.
COJAEP/)KAHUE OBYYEHUS
10 KJIACC
OPI'AHUYECKAS XUMMUSL

Teopernyeckne 0CHOBBI OPraHM4Y€ECKOM XUMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHUS OPraHUYECKHX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE 100KeHUsA. CTPpYKTypHbIE (DOPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepus. XUMUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o0 Ki1acCU(pUKALMK OpraHuyeckux BemecTB. HomeHknaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKoMJIeHHEe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH u sTaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOICTBa
(peakiuu 3amMelieHus] U TOpPEHUs), HAXOXKIEHUE B TMPHUPOJE, MOJIyYEHUE H
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAl. DTWIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMUYECKHE CBOMCTBA



(peakuuMu TUAPUPOBAHUS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BakKHEHIIIHE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). [lomydeHne cHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIINK TPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE W
XMMHUYECKHE CBOWMCTBA (peakUuy THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATaLUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHS U HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHUE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONyYeHue U npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIUMHA K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepabOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaduTHYecKuil), muponus. IIpoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBbIN
yroJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C o00pa3lamMu IUIacTMacc, KaydyyKOB M pPE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBECHNE NPAKTUYECKON PabOThI: MOJyY€HHUE ITHIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIA MTPOYKTOB PEAKLIUN).

Kucsopoacoaep:kamue opranu4ecKue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METAaHOI W 3TAaHOJN: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluuu C AaKTUBHBIMH METaJlJIaMH,
raJlor€HOBOJIOPOJIaMU, TOPEHUE), TMpHUMEHEHUE. BoJopoaHbIE CBSI3M MEXKAY
MOJIEKYyJIaMU CIUPTOB. JIeliCTBUE METaHOJIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. ODTUJICHIJMKOJb W  TJIMUEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, KaueCTBEHHAs PEakiysi Ha MHOrOaTOMHBbIE cnupThl). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenune rmuepruHa U 3TUIICHTJIMKOIISL.



®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKHE M XUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnerunbl U kKemownwvl. Dopmanbieruj, —aneTanbACTUN:  CTPOCHUE,
(¢u3znyecKkue U XMMHUYECKHE CBOICTBa (peaKUMM OKHCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), IOJTYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, peaklysl 3TepupUKalum), MOJTy4eHHEe U IPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAas KUCJIOTHl KakK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
CoXHBIX hupoB. XKupsbl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus ~ YriieBOoAoB  (MOHO-, JHU- H
noyicaxapubl). ['oko3a — NpocTelinnii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
runpokcugoM meau(ll), okucnenne aMmuadHbIM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie nmonuMepbl. CTpoeHue Kpaxmana H
Henono3bl. PU3NUecKue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJcHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KaUE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIEHCTBHUE TJIMLIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WJIM MPOAYKTOB PEAKIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHl KaKk aM(OTEepHbIE OpraHuyYecKkue coeAruHeHus. duznueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.



benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHus. [lepBruuHasg,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HA OEIIKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
HAOJIIOJICHUE U ONKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HAaTypanus OEIKOB MpU
HarpeBaHUM, IBETHbIC PEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU UL OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(pUuKanus, NepUOJIUIHOCTb, HAOIIOEHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTIJIEBOJBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJCTBA, JEKAPCTBEHHbIE H KOCMETHUYECKHE IpEnapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU



XAMHYECKUI 31eMeHT. AToM. Sapo aroMma, H30TOIBI. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE yPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepunonnuecknii 3akoH U Ilepuoanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMuudeckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMH IPOCTBIX W CJIOXHBIX BEIIECTB IO TPyHIaM M IEpPUOJAM.
3Ha4YEHHE NIEPUOTUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKasi CBSI3b. BHAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, WOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3W (OOMEHHBII U  JOHOPHO-
aKuenTopHblil). Bopoponnas cBsi3pb. BanmeHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI M aHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
ITIOCTOSTHCTBA COCTABA BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT TUIIA KPUCTAIIMYECKON PEIETKH.

[TIonsiTe o0 nucnepcHeIX cucrteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPTraHWYECKUX BEIIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
NPUHAICKAIIMX K Pa3JIMYHBIM KJIACCAM.

Xumudeckas  peakmusa.  Krnaccudukammss  XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MacCChl BEUIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU TPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iIUyHbIX (pakTopoB. OOpaTHMble
peakuuu. XuUMHYECKOe paBHOBecHe. @DakToOpbl, BIMSIOLIME HA COCTOSHHE
xuMHueckoro paBHoBecus. [Ipunnun Jle [laTense.

Dnektponutuyueckas auccounanus. CuiabHble U ciadble 35ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJTOYHAS.

OKHCINTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
neMoHcTpauus Tabmun «llepuoanueckas cucremMa Xxumuueckux sneMeHToB /. .
MenneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaOJIoJACHUuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jioXKeHUe NepoKCUIa
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEAEIICHUE CPEIIbl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHHUBEPCAIBHOIO MHJMKATOpa, pEaklUWh HOHHOrO OOMEeHa),



MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUN.

Pacuérnrie 3ana4n.

PacyéTel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, pacu€Thl C MCIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoir  cucteme
xumMuueckux sjeMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha IpUMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIOT, BOJOPOJHBIX COSTMHEHHUN).

[IpumeHeHnEe BAXKHENUIIINX HEMETAIUIOB U UX COEIMHEHUMN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmme ¢usndeckue cpoiicTBa MetaioB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUUECCKHUI PSJT HAPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHUKE.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YUCHHMS BEIIECTB W HUX IPEBPAILCHUN:
M3YYEHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OINUCAHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI04€el, KaUueCTBEHHbIC PEAaKIIUM Ha KATUOHBI METAJIIOB).

Pacuétnrie 3anauu.

Pacuérpl mMaccel BelecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BENIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAHWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.



YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAKHEWIIME CTPOUTEIIbHbBIE
MaTepuasbl, KOHCTPYKIIMOHHBbIE MaTepUaibl, Kpackd, CTEKJIO, KepamHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XuUMHSIT U 3I0pOBbE YEJIOBEKA: IMpaBWJa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TpU  W3YyYEeHUHM OOmEed o
HeopraHudyeckoi xumuu B 11 Kiacce ocyliecTBISIETCS Yepe3 MCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIMXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJAUYHOCTb, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIMYUHBI U €IUHUIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
pecypchl.

TexHonorust: XUMUYECKasi MPOMBIIIEHHOCTb, METAJUIyprusi, POU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMallieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo 4yacos Aara JUIEKTPOHHEIE
Nen/m  Tema ypoka HEYHeni unpponbie
Beero Kourpoabubie  IlpakTuyeckue mian  ¢akt  o0pasoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipenmer opraHn4eckoi XumMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYeCKUX
2 coenquHenuilt A. M. Byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraieHue o Ki1accupuKauu
3 opraHuueckux semects. Homenkiarypa 1
(cucremaTHuecKkasi) U TpUBHUAJIbHBIE
Ha3BaHUS OPraHMYECKHX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 MeraH 1 3TaH — npocTenIne 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKCTBA 1
7 OTHUJIEH U NPOIUIIEH — IpocTene 1
IIPEJICTaBUTENIN AIIKEHOB
3 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETHUYECKOTO KayuyKa 1 pe3HHbI




AJIKHUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

10 N
AneTuieH — npocTenmmn
IIPEJICTaBUTEND aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckas CBS3b yIiI€BOJOPOAOB,
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEDTIHBIE
rassl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHOroaToOMHbIE€ CIUPTHI: ATUICHTIIMKOJIb
U TIUILEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEeCKHe
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpneruasl: GopmManbaeTuI u
aneTanpaerul. AleTOH

91 OaHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE

KHUCJIOTBI: MypaBbUHAs U YKCYCHAs




[IpakTuueckas padora Ne 2. «CBoicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBD»
CreapuHOBas U OJIEUHOBASL KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpbl1a Kak COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JICHCTBHE
CrnoxHble 3(QUpPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
YTieBobl: COCTaB, KilacCH(pUKAIIUS.

27 Baxneiimme npeactaBuTeNu: TIIIOK03a,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kkak npupoaHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucopopacoaepxarine opraHnIecKue
COEZMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIAH
AMUHOKHUCIOTH KaK aMm(pOTepHbIE

31 OpraHUYECKHUE COCAMHEHUS, UX
O6uonornyeckoe 3HaueHue. [lentuabt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS

33 OCHOBHBIE TIOHATHS XHMHH

BBICOKOMOJICKYJIIAPHBIX COG,Z[I/IHCHI/Iﬁ




OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara
U3ydeHust

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
cucTeMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBONCTB
XHUMUYCCKHX DJIEMEHTOB U X COCAUHCHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XMMUYeCKasi CBI3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJTIOUAHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCANHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAS JUCCOLHAITHS.
[TousiTre 0 BoAopoaHOM mokaszarese (pH)
pactBopa. Peakiii noHHOro oOMeHa.
I'maponn3 opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTre 00 anekTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMMHI

14

MerTanbl, UX MOJIOKCHUE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aToMOB. O01IHe
duznyecKre CBOMCTBAa METAILJIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PSA HaIIPSHKEHUI METaIIOB

16

17

18

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJIOB (HATPUH, KT, KalbIUH,
MarHui, aJIlOMUHUN) U UX COeAUHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, YKeJIe3a U UX
COCIUHEHUN

19

[IpakTuyeckas padora Ne 2. "Permenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hewmeraiibl, ux mojio)KeHUE B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAILJIOB.
AnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeOUHEHUU

23

XuMHYeCcKue CBOMCTBA a30Ta, (hochopa u
AX COeINHEHUH

24

25

XUMUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IprmeHeHne BaKHEUIIMX HEMETAIUIOB U UX
COEeIMHEHUN

26

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110




Tteme «Hemeramael»y. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtast"»

28

29

30

KonrtponbHas pabora o remMam «MeTauibhy
u «Hemerammeny/Beepoccuiickast
IpoBepoyHas pabora

HeopFaHI/I‘ICCKI/Ie U OPTraHN4YCCKHUEC KHUCIIOTHI.
HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenns: 00 0OMUX HAYYHBIX
anHanax HpOMLIIHJ'ICHHOFO nonyqumI
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIOB

XuMus u 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
O. C. I'abpuemnsn, C. A. CnagkoB Xumus. Pabouune nporpammsl. [Ipeametnas
auHus yueOHukoB ["abpuensna. 10-11. ba3oBelil ypoBeHb
O. C. I'abpuensn, A. B. SmykoBa Meroaunueckoe nocooue. Xumus. 11 kiacc.
bazoBslii yposens - M.: [Ipoda, 2013
O.C.I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB Kuura jist yaurens.
Xumus. 11 knacc. bazoBslil ypoBens - M.: [lpoda, 2013
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru


http://him.1september.ru/
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