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IHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEAHEro o0O0Iero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENbHON MPOrpPaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenuu mnpenojgaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
denepaiuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TONOXkKeHuil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
®epneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeCTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICp’KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHU3alli, SBISETCA HEOTHhEMJIEMON dYacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIOBEeKa, a TaKKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yyUaroIMXxcsl Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeamMera «XUMHS», COJEPKAHUE UM TOCTPOCHHE KOTOPOro OIpEeNeNeHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHENU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWUU TPUPOJLI U B MaTEpPUAIbHOWU >KM3HHU OOIIECTBA, a TakXkKe C y4ETOM
o0ImMX 1eJied U TMPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oduiero oopazoranusi B Poccuiickoii denepanum.

XuMusl Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0COOYyIO0 pOJib B
COBPEMEHHOU IMBHWIM3AIMHN, B CO3/IaHUM HOBOW 0aszbl MaTepUAbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABIEHUs 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
IPUPOJIBI U YeJOBEKa, KOTopoe (hopMUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTajia
HEOThEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W >KM3HU KaXI0ro wieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHA Ha pElICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBerctBUM ¢ OOIIMMM LENSIMU W TNPUHLUIAMH CPEIHEro OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJaroruxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpUEHTHUPOB, YCIEUIHOTO BKJIOUYEHHUS B JKHU3Hb COLIUYMA, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomumMu  mipeamMera  «XHUMHUS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOImIass ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XUMHH (C BKJIIOYEHHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHnyeckon xumuu. PopMUPOBaHME NAHHOW CHCTEMBI 3HAHWU NPHU U3YYEHUU
npeaMeTa o0OecrnevYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmias u
HEopraHuyeckas XUMHUs» cQopMUpoBaHa B MpPOrpaMME MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0/Ja K U3Y4YEHUI0 Yy4eOHOro marepuana M oOyCIIOBJ€Ha
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIACCHYECKOM TEOpUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMUYECKHX U DIJIEKTPOHHBIX
IPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOIMYECKU
AKTUBHBIX COEQUHEHHMI. B Kypce OpraHMyeckoll XUMHUH TOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYAIILHbBIC
IPEICTABICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tonq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKH Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00yYarolMMCs TPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HAaTh 3HAUYECHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIIy0)Ke TMOHSATh HCTOPUYECKOE U3MEHEeHHEe (YHKIUMH H3TOro 3akoHa — OT
00001aro1Iei 10 00BSACHAIONIEH U TPOTHOZUPYIOMIEH.

EnuHas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKKE O XUMHYECKHX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTEeKaHus JomnosHserca B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJEPKaHMsI, HUMEIOIMIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3UM XUMHUU C
JIPYTMMHM HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIHHOM W MPAKTUYECKOU
NEATEeNIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO © JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHSTh €€ JUIsi TONOJIHEHUS 3HAHUM, pEHICHUS WHTEIUICKTYAIbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS» ~ JaHHOTO  YPOBHS ~ M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y 0OO0YUYaIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI [IJIsi TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro W
OpraHUYecKOro Mupa, OOYCJIOBIEHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHus] MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NpEeANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU DKOJIOTUUYECKUX MPOoOIieM, a
TaKke NpodaeM cOepeXeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHKSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHUS, pPa3BUTUS W COIMATHM3ALUU
oOyyJaromuxcsi TPUHATBIE MPOrpaMMON MO XHMMHUM TOJIXOJbI K OINPEIEICHUIO
COCp)KaHUSI W TIOCTPOCHMS TpeaAMeTa MpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUM, HUMEIOIMMX 0a30BO€ 3HAYCHHE JJIA
Pa3IUYHBIX BHJIOB JICSITEIBHOCTU: pEIIEHUs TMpoOJieM, TOUCKa, aHaiu3a W
00paboTku nHOpMaIKK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEIOBATENbCKONU JCATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIETO
0o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0Opa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIed H3Yy4YeHHUs MpeJMeTa HalpaBlIeHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO MPpU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
JEATEeIIbHOCTH 4YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHHS TAKOW IOJAXOJ K OIPEHCIICHHUIO LEJeU W3yYEHHS
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU UEISIMU H3Y4YEHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) sIBIIAIOTCS:

e (¢dopMuUpOBaHHE CHCTEMBbl XHUMHUYECKHMX 3HAHUM KaK BaKHEHIICH
COCTAaBJISIFONIECH €CTEeCTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE KOTOPOU
JIeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAJIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE W TMOHWMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHHUE U pa3BUTHE MPEICTABICHNUN O HAyYHBIX METO/aX IMO3HAHUS
BEIIECTB M XUMHUYCCKUX pEaKIHWi, HEOOXOMMMBIX ISl MPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHUM,
UMEIOIIUX MECTO B MPHUPOJIC, B TPAKTUYECKON U TTOBCETHEBHOM JKU3HMU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEGHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM  IPaBHII
0e301acHOro oOpamieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA TIeJIe U 3a/71a4 U3y4YeHUs
peaMeTa B MPorpaMme 1Mo XUMHUHM yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopasopanusi. Ceroans B
NPETNoJlaBaHN XUMHH B OOJIBIICH CTETEHW OTHAETCA  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHWUsS OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpPTraHM3aIluy, BIAJACIOIIETO HE
HAOOpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMCHCHHUS WX B PEAbHOU KU3HU
JUTS pEIICHUST TPAKTUISCKUX 3aJ1ad.

B cBa3um ¢ 3TMM mpu W3ydeHWH TMpeaMeTa «XUMUS» JOMHUHHUPYIOIIEe
3HaUYCHUE MPUOOPETAIOT TAKKE 1IeTU U 3a]]a4M, KaK:

aganTaius oO0y4yaroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peIIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMupoBaHUEe y O0OyYarolUMXCsl  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETCHIINH), WMCIOIINX YHUBEpPCAJIbHOE 3HAYCHWE IS Pa3IUYHBIX BHJIOB
NEeSTENHPHOCTH: PElIeHHs Mpo0eM, MoncKa, aHaIu3a U 00paboTKu WH(POPMAIIHUH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHUM XHWMHH, a TaKXkKe i1 OLUEHKHM C TO3UIUN
AKOJIOTHYCCKON O€30MMacHOCTH XapaKTepa BIUSHUSA BEHIECTB M XHMHYECKHX
MPOIIECCOB HA OPTaHU3M YEJI0BEKa U MIPUPOHYIO CPEY;



pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarOIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA M aHalIHu3a y4yeOHOU U
HAYYHO-MOMYJISIPHON MHPOpPMAIMK XUMHUYECKOTO COJIEPIKaHNUS;

¢dopmupoBaHUe U pa3BUTHE Y O0YYAIOIINUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHNS, HAOII0JaTEIbHOCTH, COOPaAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHWE y oOyuarommxcsi yOeXIEHHOCTH B T'yMaHHCTUYECKON
HANpPaBIEHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TI00ATBHBIX MPOOIIeM
paIoHaIBHOTO MPUPOAOIOIB30BaHNUSA, TOTIOTHEHHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHUS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETeHHs] OIbITa
UCIIONIb30BAaHUSl TOJMYYCHHBIX 3HAHWUW Ui TMPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueObHOM maHe cpeaHero oOwiero oOpa3OBaHUsS NPEIMET «XUMUD)
0a30BOro ypoBHS BXOAMUT B COCTaB MpeaMeTHOU obmacTu «EctecTBeHHO-HAayUYHbIE
OPEIMETHI».

OO11ee yuCiio YacoB, OTBEIEHHBIX JUISI H3YUCHHUS XUMHHU, HAa 6a30BOM YpOBHE
cpeaHero oOrero odpazoBaHus, coctapisieT 68 vyacoB: B 10 kiacce — 34 yaca (1
yac B Hefento0), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXAHUME OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuanoB. Teopusi CTPOECHUS OPraHUYeCKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE MOJI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BemiecTB. l'omoisiorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYeCKUX COCMHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenue o kiaccupukaluyu OopraHnyeckux BemiecTB. HomeHnknarypa
OpraHUYeCKUX COCIMHEHHHM (CchcTeMaThyeckas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB [0 MPEBPAILICHUI0 OPTAHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AnKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKMH psn. MeraH M 3TaH —
IpoCTENIIne MPEJCTABUTENN aJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOICTBa
(peakuuu 3aMelleHus] U TOPEHUs), HAaxXOXKJIECHUE B MPUPOJE, MNOJYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHUM Psii. DTUIIEH U MPONMIEH —
OpoCTeHIIne NpPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHMS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOytamuen-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBa (peakius noaumepusanuu). [lomydyeHne cUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETUIIEH
— MPOCTEHIINA NPEICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (DU3UUYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMAPATALINH,
TOPEHMSI ), IOJTyUYEHUE U IPUMEHEHHE.

Apensbl. benszoin: coctaB, cTrpoeHue, QU3NYECKHE U XUMHUYECKHE CBOICTBA
(peakiuy raJIoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE U MpUMEHeHue. Tonyon:
cocmae, cmpoenue, (uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAyYeHue u npumenerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckasi CBs3b MEXAY YIJIEBOAOPOJAMH, MPUHANICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHble MCTOYHMKM YTIEBOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpomcxoxaenne. CrocoObl mepepaboTku HEPTH:
MEPEroOHKa, KPEeKUHT (TePMUYECKUN, KaTaIUTU4YeCKuil), muponu3. I[IpomaykTs
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHBIN
yTOJb U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUIACTMAcC, KayuyyKOB UM PE3UHBI, KOJUICKIHUU
«Hedbts» u  «Yromp», MOJEIMPOBAHHE  MOJIEKYJ  yTIEBOJAOPOJOB U
raJIOreHONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boluncnenuss 1mo ypaBHEHMIO XUMHYECKOW peakuuud (maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHME,

¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKklUM C aKTHUBHBIMHU MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpEeHue), mNpuMeHeHue. BoaopoaHbie CBsS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  CHUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHUE CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTalllaMH, KaueCTBEHHas peakius Ha MHOTOAaTOMHBIE CcrUpTHI). JleiicTBuE Ha
opraHusM yenoBeka. [[puMeneHne rmmuepruHa u STUIIEHTJIMKOJS.

@deHos: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemonwvl. DPOpManmpIErHl, ALETAIBIACTHI:  CTPOEHUE,
bu3nueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakiusl 3TepuuKalnn), modydyeHue U NpuMeHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KUCIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.



VYrneBonpl: cocTtaB, KiaccU(UKAIMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosicaxapuabl). ['oko3a — npocTeliuii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEHUCTBUE C
ruapokcugom meau(ll), oxkucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJEHUE B MPHUPOJE, NMPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemntono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIeCTB W UX MpeBpaIieHUi:
poBe/ieHHe, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaUE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(1l)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wMenu(Il), BzammomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHNE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucnennss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A3oTcoaeprkalme opraHM4eckKue COeIMHEeHHUS.

AMMHOKHCIIOTBI KaK amM(pOTEepHbIE OpraHuueckue coeauHeHus. Ousnueckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMmepe riunuHa). buonormyeckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTunapl.

benku Kkak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMU Ha OEJIKH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX MPEBPALICHUNA:
HaAO0JII0ICHUE U ONMHCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKLIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALMU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALIMS U MOJTUKOHACHCAIHS.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX IpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanu3anus MeXIpeIMETHBIX CBSI3CH MPH M3YYCHUU OPraHMYECKON XUMUH B
10 xmacce OCYIIECTBIISIETCS Yepe3 HCIONb30BaHHE KaK OOLIMX eCTEeCTBEHHO-
HAYYHBIX TOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JUISI OTACIBHBIX
NPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTrecTBEHHO-HAYYHbIE TIOHSATHS: SIBJICHHE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAIIU3, CUHTE3, KJIacCU(pHKANUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: wmarepus, DHEprus, Macca, aToM, OJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUH ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUUMNHBI M €JANHUIIBI UX U3MEPCHHSL.

buonorus: xierka, opraHmsm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTEe3, OHMOJIOTMYECKH AaKTHBHBIC BelecTBa (OCJNKH, YIJICBOJIBI, IKHPBHI,
(bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPObI, TOJE3HBIE NCKOIAeMBbIe, TOILIHBO,
pecypchl.

TexHoJOTHsI: TMHUIIEBBIE TMPOIYKTHI, OCHOBBI PAaIlMOHAILHOTO MUTAHUA,
MOIOIIIUE CPEICTBA, JICKAPCTBCHHBIC U KOCMETHUECKUE MpeTapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XMMHHU

XAMHUYECKUI 3neMeHT. AToM. SIpo artoma, H30TONBl. JIEKTPOHHAs
000Ji04Ka. DHEPreTHYeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrhpeiesieHus 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DJIEKTPOHHAS KOH(PUTYpaLUs aTOMOB.

[lepnogmueckuit 3akoH U Ileproguyeckas cucrema XMMHYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoguyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMudeckux aneMeHToB /. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNnaM U MEpPHOJIaM.
3Ha4YeHUE NMEPUOANIECKOIO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKass CBs3b. BHAbl XHMHYECKON CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3W (OOMEHHBII ©  JOHOPHO-
akuenTtopHelii). BomoponHas cBa3b. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHBI: KATHOHBI 1 AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[lonsiTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 011 BelecTBa B pacTBOpPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BENIECTB,
MPUHAICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Knaccudukammss — XMUMHUYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U PEBPAILCHUS SHEPTUHU TP XUMUUYECKUX PEAKIIUIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfluyHbIX pakTtopoB. OOpaTuMbie
peakunu. Xumuyeckoe paBHoBecHe. DakTopbl, BIHSIOMMNE HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadblie 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEHHUSI BEUIECTB M HMX MPEBPALICHUIA:
neMoHcTpanus tabnun «llepuoauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JeHUE U
OMUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPO/Jia B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0O YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKLIUI.

PacuéThrble 3amaum.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PACUETBI, PacU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramnmer.  Ilonoxenne HemerauioB B Ilepuoandeckoir  cucreme
xuMudeckux sjaeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyecKkre CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
dochopa, yrmepoma W KpeMHHS)) W WX  COCIWHCHHUHA  (OKCHIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEIUHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUM.



Meramnel. Ilonoxenne meramioB B llepuoanueckoil cucteMe XMMHUYECKUX
sanemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSXKEHUI METaJIoB.

XHWMHUYECKHE CBOMCTBA BaKHEUINMX METAJUIOB (HATPHWH, KaJHi, KaJbIUH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MetaioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJIbl M3yYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKINH «MeTamuibl U CIUIaBbl», 00pa3OB HEMETAJIOB, pPEIICHHE
AKCIIEPUMEHTAJILHBIX 3aj]a4, HAOJI0JIEHHEe M OINHCAHHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHUSA C PAcTBOpaMU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEaKIMU HA KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYacCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET IPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHM MeAMLMHBL. [loHSATHE O HAyYHBIX METOAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.

UYenoBeKk B MHUpE BEIIECTB M MATEpPUAJTIOB: BAXKHEWILME CTPOUTENbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEepaMHKa,
Matepualbl Jisl 3JEKTPOHUKH, HAaHOMAaTepHaibl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: NpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TNpU  HM3y4YeHMH  OOmed u
HEOPraHM4ecKoM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHBIX TOHSITUH, TaKk W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCHU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusukKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
HU3MEpPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, DJKocucTeMa, Owuocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
PECYPCHL.

TexHooTHsA: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IMPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 XUMHNHN
HA BA3OBOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0oOy4YaronMMuUCss MPOrpaMM CpeHEero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOILIEro
00pa30BaHUsl SIBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUA MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
00111ero oOpa3oBaHus BBIICICHBI CIEAYIOITNE COCTABIISIONIHUE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIEHUIO;

HAJIMYKUe MOTUBAIIMU K O0yUEHHUIO;

[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPAJAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJACTBOBATbCS B CBOEHU
JEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKAMHU, MPUCYIIUMHU IE€I0CTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJIM4YKE MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
1€ U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTAIOTCA B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIEecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMd W TpaBWIaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyJarommxcs.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUA NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OITbITA [MO3HABATEIIBHOM M TPAKTUYECKON JEesSTEeIbHOCTH
00yyaroIMXCcs MO peaau3aluy MPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE B
YacTu:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYITMOHHBIX TIPaB M 00sI3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEeHThI IpYTuX MPH aHaJIu3€ pa3InyHbIX BUIOB yU€OHOM! AESTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XHUMMHU,

yBOXEHUA K IpOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUECKOTO
NPUMEHEHHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpPECA M [03HABATEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOLIEM
aHaJin3e MHPOpPMAIUU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJEHUWE M TMOCTYNKH CBOMUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30poBOro u 0Oe30macHoro oopasza >KHU3HHU,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHnss TpaBuil 0€30MacHOro OOpallleHuss C BEHIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JNEATEIbHOCTH;

NOHUMAaHUS UEHHOCTH TPaBWJI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl MOCHEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIOTpeOsIeHUs
AJIKOT0JIs51, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEJOBATENbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPYECKOM W  JpPYrux BuAax
NEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH MPAKTHYECKUX 33734
COLIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccruidl pa3aIuyHoro pojaa, B TOM
YHUCJIC Ha OCHOBE TIPUMCHECHMS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU NeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPAaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) IK0J10rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0OpPa3HOT0 OTHOIIEHUS K TPHUPOJAC, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOieM, BIMSHUS
AKOHOMHUYECKHX TPOIECCOB Ha COCTOSHUE TPUPOTHON U COITUATBHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIKCHUA XUMHUHU IS
pENIeHus] BOMPOCOB PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS JNEUCTBUI, NPHUHOCIIIUX Bpel  OKpyKarouien
IPUPOIHONW Cpele, YMEHHS IPOTHO3UPOBATh HEOJArONMPUATHBIE SKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPUHAMACMBIX ACHCTBUHN U TIPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa NeSTEHbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MPAKTUKE, CIOCOOHOCTH H yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMSL:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMaHUS CIeNU(PUKA XUMHUHM KaK HayKd, OCO3HaHUS € polu B
(GbopMHUpPOBAHNY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUW IIEIIOCTHOTO
IpeCTaBlIeHuss 00 OKPYKAIOIIEM MHUpE Kak O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHWU MpoOJieM COXpaHEHUs
PUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
MUBUJIM3ANNKA: B €€ TyMaHUCTHYCCKON HAMpaBICHHOCTH W BAXHOW pOIH B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbLHON KYJIbTYPBI, PEIICHUU TI00AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTHYCCKON OE30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, OOCCIECYCHUH YCIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON JKH3HM KaXKIOTO UICHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: T[IOHUMAHHSA CYIIHOCTHU METOJIOB
TIO3HAHUS, WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh



noJiy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4HbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazluyHbIX cepax mpodeccruoHanbHON

NEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHMsI y4eOHOTo IMpeaMera «XUMHsA» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHSI  OOYy4aIOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaroIINe
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE Y4YeOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOITNXCs;
CIIOCOOHOCTH o0yJaronmxcs HCTIONIb30BATh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLIMAIIBHOMN MPAKTHUKE.

MeranpenMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PErYJISTUBHBIMU
JIEUCTBUAMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeiCTBUS:

CaMOCTOSITENIBHO  (hOpMyJIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIBbHOCTH, 3aJaBas HapamMeTpbl W KPUTEPUU HUX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJIEJIATh XAPAKTEPHBIE NMPU3HAKU MOHITUN M YCTAaHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHUI;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpUHM JJs KIacCU(PUKAUUKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBIMBaTh NPUYMHHO-CICICTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIE MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peaKkuMy — IMpU PELIEHUU YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 3a]1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YA€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiCTBUSA:

BJIAJ€Th OCHOBAaMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuunii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSITEIBHO C(OpPMYJIHMpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUS M  IPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHSI ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBIISITh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIBCKOM U MPOEKTHOMN
NESTENBbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InyHbIX
METO/I0B ITO3HAHMS.

3) pa6ora ¢ undopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UWHOOpManuu (HaydHO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanM3UpoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NUUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IU4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalmu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAayecTBE CpeAcTBa Hpu pabdoTe C
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEICTBA
HaTrJIATHOCTH.

OgyageHne yHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1aeMOM TEMBI B XOJ€ JUAOra W/uin
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATh CBOM  TNPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYNIATh C MpE3EHTAIMEll pe3yJbTaTOB IO3HABATEIBHOW JAESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW paboThl MO0 KCCIEI0BAHUIO CBOWMCTB
U3y4YaeMbIX BEILIECTB, pealn3alud y4eOHOro npoekra u (popmMyiupoBaTh BBHIBOAbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IMO3ULMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISATH CBOK I[TO3HABATEIbHYIO
NEeSATENbHOCTh, Ompenessis e€ Leaud M 3aJauyd, KOHTPOJIMUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEIaraéMblii aJroput™M ACHUCTBUN mnpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢hdEeKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4ETOM TOJNyYeHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHalIM3a
Y CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMUSD)
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBIISIOLIEH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpA, pOJIM XHMHM B TIO3HAHUMU SIBJICHUUN



opupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI peIIeHHs TPAaKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0pPOBBIO UM MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAral0INUe TMOHATHS (XMMHYECKUH JJIEMEHT, aToM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O0O0BEM, YIJEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTUYECKUM P, TOMOJIOTH, YIIE€BOJOPOIbI,
KHCIIOPOJI U a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUHU U 3aKOHBI (T€OPHUsI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUH, (DAKTOIOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIOJB30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OMMUCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COSIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKMX BEUIECTB I WIUIFOCTPAlMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPHHAMICKHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEIIECTB [0 HUX COCTAaBY U CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOJepKallue
COCMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AlleTUJICH,
ATWJICHIJIMKOJb, TIHIEPUH, (eHos, (HopManbAeTul], aleTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJIi0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOPMHUPOBAHHOCTh ~ yMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue M XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, JTUJICH, MPOIMWJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIUKOJIb,
TJIUIEPUH, (EHOJM, aleTalbJAeTul, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst  (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WUJIW MPOJIYKTa
peakIuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEIIECTB U
XUMUUYECKUX SIBICHUHN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKyKe MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBINOJHATh XUMHYECKUH
AKCIEPUMEHT (TIPEBpaIlleHUs] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUU, OJIyYEHUE
STUJIEHA U U3Yy4YEHHE €ro CBOMCTB, KA4Y€CTBEHHbIC PEAKIUU OPraHUYECKUX
BEIIECTB, JICHATypaIusi OCKOB IMPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MACHOCTH TIpU OOpaIllEeHUHu C
BELIECTBAMU U J1A0OPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCH YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii u (GOpMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBa MAacCOBOM
uHpopmaiuu, HTepHET U Apyrux);



c(OPMHUPOBAHHOCT, ~ YMEHHHI  cOONIOAATH  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbSI M OKpYXKalollled MPUPOIHOM Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUSI HAa JKHUBBIE OPraHU3MBI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIECHUS W TMPENOTBPAIIEHUs] HMX BPEAHOrO BO3JCUCTBUS HA OpraHu3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CJIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass ¥ HeopraHU4ecKas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XHUMHU B TIO3HAHUU SBJICHUU
npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHMH, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUA (XMMUYECKUU B3JIEMEHT, aToM, M30TOomN, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAsl, MOHHAS, METAJITMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl ~XUMHUYECKUX  PEAKUUM, PpacTBOp, DJEKTPOJIHUTHL,  HEIJIEKTPOJIUTHI,
AIEKTPOIUTHUYECKAS JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [l. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS YHEPTUH
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIHME B OCHOBE IMOHUMAHHS NMPUUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacCHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM IEITEILHOCTH YETIOBEKA;



c(hOPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC NPU3HAKH MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MpU
ONMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX NPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJMKY MJIs
cocrtaBieHUs: (GOpMyJl BEIIECTB UM YpPaBHEHUH XHUMHUYECKUX  PpEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIeHTHAs, MOHHAs, METaJUIMYecKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOPaX HEOPraHWYECKHUX
COCJIMHECHUI;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBIIMBATh MPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIe
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUIbI, OCHOBaHUS,
KHCJIOTHI, aM(OTEpHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI IEPUOIUYECKOr0 3aKoHa .
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOILIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dieMeHTOB |—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucCnonb3ys MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanmny, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHYECKUX JIEMEHTOB M MX COCIUHEHUM
1o nepuoaam u rpynnam llepuonnueckon cucremsl XUMUYECKHUX 3i1eMeHTOB 1. .
Menpaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHUE TI'€HETHYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BELLIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMUYECKHUE pEaKLUU IO
pPa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakivu, U3MEHEHHUIO CTENEeHEH OKHUCJICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YpPaBHEHHs PEakUUil pa3iNdHbIX
THUIIOB, MOJHBIC U COKpPANIEHHBIC YPABHEHHS PEaKIUii HOHHOTO 0OMEHA, YUUThIBas
YCIJIOBHUSL, IIPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKIAAOUTUE
KAueCTBEHHBI COCTAB pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, pPaCIO3HABATh
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUi MOCPEIACTBOM COCTABJICHHS AJEKTPOHHOrO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHero Bo3aeictsus (nmpunnu Jle Hlatenne);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPENICTABICHUN 00 OOMMX HAyYHBIX MPUHIIHAMAX WU
IKOJIOTHYECKUX MPOOIIeMaxX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0OBEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKyKe MpaBwia OOpamlieHus ¢
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMNOIHATh XUMHYECKUM
AKCIIEPUMEHT (pa3joKeHHUE MEPOKCHIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKInHu,
peaklMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3a1ad IO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUM C MPaBWIaAMU TEXHUKH
0€30macHOCTH TIPH OOpAIIEHNHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii u (OpMyIUpOBaTh BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uHbOpMAITMIO, TONY4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKaIuu, HTepHeT u Apyrux);



c(OPMHUPOBAHHOCT, ~ YMEHHHI  cOONIOAATH  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXPaHEHHSI CBOErO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CPeAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPENCIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHbBIIICHUS U
NPEAOTBPAILCHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroNIuXcsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX | CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosmmyecTBo yacos D1eKTPOHHDIE
HaumenoBaHnue
Ne (uudgposbie)
pa3aesioB U TeM Kontpoubnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMmbl padoTsbI padoThI
pecypcbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
IIpenmer
OPraHUYeCKOU
xumun. Teopus
1.1 CTPOECHUS 3
OpraHUYECKUX
coequHeHu A. M.
bytneposa
Hroro no pazaeny 3
Paznen 2. YriaeBoaopoanst
[IpenenvHbie
2.1 YIJIEBOAOPOABI — 2
AKaHBI
Henpenenbubie
TJIEBOZOPO/IBI:
2 | YHIEPOAOPOA 6 1
AJKEHBI, aJIKaIUEHBI,
AIKUHBI
ApomaTtuyeckue
23 P 2
YTIEBOIOPOIBI
2.4 [IpuponHsie 3 1




HUCTOYHHUKHN
YTJICBOZOPOIOB U HX
nepepaboTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaepsxkamue oprannieckue coeJuHeHUs

3.1 Cnuptsl. ®enon 3
ANLIETUIb.
39 Kap6oHoBrsie 7
KHACIOTEI. CII0KHBIE
3¢hupbI
3.3 VYriaeBoasl 3 1
Uroro no pazaeny 13

Pasnen 4. A3oTcoaepxkaiine opraHudeckue coeIMHeHus

AMUHEL
4.1 AMHUHOKHCIIOTEL. 3
benkn
Hroro no pazneny 3

Pa3znen 5. BbicokoMoJIeKyJIsIpHbIE COeIUHEHUS

51 [Imactmaccel. )
' Kayuyku. Bomokna
Hroro no pasneny 2
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2




11 KUIACC

Hartreroname KosmnuecTBo yacos DIeKTPOHHBIE
Ne (undpoBbIe)
pa3aesioB U TeM Konrtpousnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIC
NPOrpamMMmsbl padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrpoeHne aTOMOB.
[Iepuoanueckuit 3aK0H
11 u Ilepuonnueckas 3
CUCTEMA XMMHUYECKHUX
anemenToB /l. W.
Menneneena
CrpoeHue BeniecTsa.
1.2 Mmuoroo6pasue 4
BEIIECTB
1.3 XHUMHUUYECKUE PEAKLUU 6 1 1
Nroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Meraubl 1
2.2 Hewmerannsl 1 1
CBs13b HEOPTaHUYECKUX
2.3 Y OPTaHUYECKUX 2
BEIIECTB
Hroro no pazaeny 17

Pa3znea 3. Xumus u :KnM3HbL




3.1 XUMUS U )KU3Hb

Hroro no pasaciy

OBILEE KOJIMYECTBO
YACOB II0 ITIPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTtpoJbHsbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHH S

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpenmeT opraHuYeCcKO XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3Ha4YCHHE

Teopus crpoeHus
OpTraHUYECKUX COCTUHEHUM A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIaccu(pUKauy OpraHMYeCKIX
BemecTB. HoMenknarypa
(cucremaTudeckas) u
TPUBHAJIbHbIE HA3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — NpocTenIIre
MPEACTaBUTENMN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTWJIEH U IPONUIIEH —
pocTeiire npeacTaBuTeNn




AJIKCHOB

[TpakTrueckas padota Ne 1.
«[lonyuyenue sTuneHa u
W3YUYEHUE €r0 CBOMCTB»

Aunkanuensl. byranuen-1,3 u
MeTunoyrtaaueH-1,3. [lomydenne
CUHTETHYECKOTO KayuyKa 1
pPE3UHbI

10

AJKHMHEL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHI
psAll. ALEeTHIeH — MPOCTEUIINNA
MPEICTABUTEND AIKUHOB

11

Breruucnenus mo ypaBHeHHUIO
XUMHYECKON peaKIuu

12

ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB

13

I'eHeTnueckas CBsi3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JInIHbIM
KJaccam

14

[IpupoaHbIE HICTOUHUKHU
YIJI€BOAOPOAOB: IPUPOAHBIN ra3
U MOy THBIE He(TSAHBIE Ta3bI,
HEPTh U TPOTYKTHI €€
nepepadboTKu

15

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOAOB: IIPUPOAHBIN a3
¥ MOy THBIE He(TSAHBIC Ta3bI,




HEPTh U MPOTYKTHI €€
nepepaboTKu

16

KonTtponbHas padora no
pazzeny «YTieBoaopoab»

17

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonoponnas cBs3b

18

MHOroaroMHbl€ CIUPTHI:
STWJICHIVIUKOJIb U TNIMLIEPUH

19

DeHOII: CTPOCHUE MOJIEKYJIBI,
du3nUecKkre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaerubl: GopMaIbaACTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHas U YKCyCHas

22

[TpakTrueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CreapuHOBas ¥ OJICMTHOBAs
KHCJIOTBI, KaK MPeICTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIIOT

24

Mpbi1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCJIOT, UX
MOIOIIIeE NEUCTBUE

25

CrnoxHble 3(upbl Kak
IIPOM3BOIHBIE KAPOOHOBBIX




KUCHOT. ['Mapoin3 Cla0KHBIX
3¢upoB

26

XKupsl: runponus, npuMeHeHue,
Ouosiornyeckas posb KHPOB

27

YrneBodsl: cOCTaB,
knaccudukanus. Baxneimme
MIPEICTaBUTEINH: TIIHOKO3a,
dbpykTo3a, caxaposa

28

Kpaxman u nemionosa kak
MIPUPOIHBIC TOTUMEDPHI

29

KonTtponsHast pabora o
pazmeny
«Kucnopoacoaepxaine
OpPTraHUYECKHUE COSTUHEHUSDY

30

AMMHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
aM(pOTepHbIC OpraHNYECKUE
COEIMHEHMS, UX OMOJIOTHMYECKOE
3Hauenue. [lenTumsl

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE NOHATHUA XUMHU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OcCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/If/'I. HJ'IaCTMaCCH,




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYecKkue
padoThI

Jara
U3yYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMHAYECKAM DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpAIHS aTOMOB

[lepronnueckuii 3aKOH U
[lepronnueckas cucTeMa XUMHUYECKHUX
anemenToB JI. 1. Menneneena, ux
CBSI3b C COBPEMEHHOU TEOpHUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COEIMHEHUH 10 IPYIIIaM U IEPUOIAM.
3HavYeHHE MEPUOINIECCKOTO 3aKOHA U
CHCTEMBbI XUMHUYECKHX dJieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XuMHUUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bopoponnas cBsizb

BanenTHOCTS.
DIeKTpOOTpULIaTeTbHOCTh. CTENeHb
OKHCIIeHUs. BeriecTra MOJIEKyJISIPHOTO
Y HEMOJICKYJISIPHOTO CTPOEHUS

Ilonstue o AUCTICPCHBIX CUCTCMaAX.




HctuHHbBIE U KOIOUIHBIE PACTBOPBI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COEAUHEHUH.
I'enetnueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMHYECKUX peaKIuit
B HEOPraHUYECKOW U OPraHUYECKON
XUMUHU. 3aKOH COXPaHEHUsI MaCChl
BEILECTB; 3aKOH COXPaHEHUs U
MIPEBPAILCHHS YPHEPTUU TIPU
XUMUYECKHUX PEAKITUIX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMU4YECKOE paBHOBECUE

10

[TpakTuueckast pabota Ne 1. «BnusHue
pa3iauuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peaKum»

11

DNeKTPOIMTHYECKAs TUCCOIHALIHSL.
[ToHsiTHE O BOZOPOTHOM MOKa3aTesne
(pH) pactBopa. Peakuuu noHHOTO
oOMmeHa. 'maponu3 opraHuueckux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCINTEITHHO-BOCCTAHOBUATEIbHEIE
peaxiuu. [TonsiTue 00 3MeKTpOIN3e
pacIyIaBoB U paCTBOPOB COJIEH

13

KontpomnbHas paboTa o pasaery
«TeopeTnyeckre OCHOBBI XUMHUNY

14

MerTamnsl, uX IOJIOKEHHE B




[Teproauaeckoi CUCTEME XUMHYECKHIX
sanemenToB /I. 1. Menneneera u
O0COOEHHOCTH CTPOECHHUSI aTOMOB.
OO6mume ¢puznueckre CBOMCTBA
METaJIJIOB

15

CriaBbl METAJLIOB.
DIEKTPOXUMHUYECKUN PSITT
HaIPsKEHUH METaJIOB

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KT, KalbIUi,
MarHui, aJIIlOMUHUN) U UX COCAMHEHUIN

17

XUMUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COeIUHEHUN

18

XnMHuUecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUH

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCIEPUMEHTAIBHBIX 33124 110 TeMe
«Metamne»"

20

Hewmeramnsl, uxX mMoJjIokeHNue B
[Tepuoanueckoil cucTeMe XUMUUYECKUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
AJUTOTpONIUS HEMETAJUIOB (Ha MMpUMepe
KHCIIOpOJa, cepbl, hocdopa u
yriiepo/ia)

22

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUI




23

XuMHYecKHue CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHUN

24

XuMHUECKUe CBOMCTBA yriepoJa,
KPEMHHUS U UX COCIUHEHUN

25

[IprMeHeHrne BaXXHEUIINX HEMETAIIOB
U UX COCTUHEHUN

26

O0001IEenE U CHCTEMATH3AIUS
3HaHUH 110 Teme «HemeTamen.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemeramnsl"»

28

KonTtponsHast pabora mo Temam
«Metamne» n «HemeTamin

29

Heopranunueckue u opranndeckue
KHCIIOTEL. Heoprannueckue u
OpraHNYEeCKHE OCHOBAHUS

30

AMoTepHbIe HEOpraHUYEeCKHE U
OpraHUYECKUE COEAMHEHUSI.
I'eneTnueckas CBsI3b HEOPraHUYECKHUX
Y OpPraHUYECKUX BEIIECTB

31

Pone xumuu B odecrieueHun
JKOJIOTUYECKOM, SJHEPIeTUUECKON U
MUIIEBON OE€30MACHOCTH, Pa3BUTUHI
MEIUIMHBI

32

[IpencraBnenust 06 0OMIMX HAYUHBIX




MMpUHOUIIax MPOMbIINIJICHHOTO
MOJTy4YCHUA Ba)KHEHIITNX BCIICCTB

33 Yenosek B MHPEC BCUICCTB U
MaTcpHraJioB

34 XUMUA U 370pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 10 xnace/ I'a6puensa O.C., OOmecTBo ¢ OrpaHnueHHON
OTBETCTBEHHOCTBIO «[PODAY; AxunonepHoe ooiectBo «3naTenscTBo

«IIpocseuienue»

METOANYECKHUE MATEPUAJIBI IS YYUTEJA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeToaudeckoe mocoore — 6a30BbIii
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0611ast XuMusl B TeCTax, 3aadax,
ynpaxkHeHusx. 11 kmace» — M.: lpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Yimakosa «Xumus 11 knacc:
KoHntposnbHbie 1 ipoBepouHbie padoThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronbhas kaura mis yaurensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kacc:

HacromnpHas kaura as yuurens». Yacts 2 — M.: JIpoda, 2022 rog.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://www.chemnet.ru I'azeta « Xumus» u callT ajig yuurens «5 uay Ha ypok

XUMHUN»



http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHast KomieKIus
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay4HbIE
skcriepuMenThl: xumus. Komnekuus Poccuiickoro 061eo0pa3zoBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii
http://www alhimik.ru Bcepoccuiickast omuMnuaa mKoJIbHUKOB M0 XUMUH
http://chem.rusolymp.ru Opranuueckasi XuM#usi: JJIEKTPOHHBIN YUYCOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBINA yUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctaHuimoHHasi ouMIIMaaAa M0 XUMUH:

TCHCKOMMyHHKaIIPIOHHBIﬁ O6paSOBaTCHBHBIﬁ IIPOCKT
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