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HOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoii denepamnumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOlt 00pa3oBaTENIbHOW MPOTpaMMbl CpeAHEro o01ero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHblx B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnOJNIOkeHHH «CrTparerum pa3sBUTHS BocnuTaHusa B Poccuiickoit
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/J0B K pa3pabOTKe MPOrpaMMbl N0 XUMHUHU, K OMPEICICHUIO
oO1mieit crpaTeruu 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYHAIOMIMXCA CPEeICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
COJlep KaHMs, Pe3yJbTaTOB OOy4YeHUST W TPeOOBaHMA K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEpUIAIOLIMM 3TalloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
IEJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHuA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEeKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
o0yuJaronmxcs Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus CPEACTBAMU Y4eOHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUsS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHOW »U3HHM OOIIECTBA, a TAKKE C YUETOM
oOmMX wHened M MPUHLHIOB, XAaPAaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 pojib B
COBPEMEHHOW IUBUIIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUsS CTajia
HEOTHEMJIEMOH YacThI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla ¥ >KM3HU KaxJaoro uwieHa oOmectBa. CoBpeMEHHass XMMHs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
YHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHBbI 310POBbSI.

B coorBercTBUM C OOmMMMH HENSIMH W TPUHIUIAMU CPETHETO OOIIeTro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJKCHUS
0o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMaA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opranndeckol xumuu. GopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUW MPU U3YUCHHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecCKOW XHWMHHM BELIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M  DIJIECKTPOHHBIX
MpeACTaBlIeHU O CcTpoeHun BemecTB. CBeneHus 00 H3y4aeMblx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
aKTUBHBIX COEAMHEHUM. B Kypce oOpraHM4yeckod XMMHUU MOJy4aroT pPa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETUYECKH Marepuadl ¢ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJIOJOTMYECKUX MO3ULUH,



rIy0oke TOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKLUUsX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUNA U MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBA3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B IO3HABATEIBHOM M IPaKTUYECKOU
NESATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUS K IIpolieccy
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaromUXCs MHPOBO33PEHUECKONW OCHOBBI JUJIsI MOHUMAaHUS
¢unocodckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HUX COCTABOM H
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBICHUNA NyTEM OSKCHEpPUMEHTa W
pelIeHUs] MPOTUBOPEUYMI MEXAY HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpoleM cOepeKeHUsl FIHEPIeTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd NPHUHATBIE NMPOrPaMMOM 10 XUMHUU MOJAXOJbl K OINPEACIICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4EeOHBIX JEWCTBUH, HMEIOMMX 0a30Bo€ 3HAUYCHUE MJIs
pPa3NMYHBIX BHJOB JICSITENIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTKH MHPOPMALIMK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS ONbITA MPAKTUUYECKOM
U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
oOpa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONpEEICHUN
COJIEP)KATEJIbHOM XapaKTepUCTUKHU LEJeHd HU3y4YeHHs IMpeaMeTa HarlpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NESATENHLHOCTH YeJIOBEeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KylIbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEJISIMM W3Y4YEHHUS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (opMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaxkHeuen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMJIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLMi, HEOOXOAMMBIX [UIsl MNpUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHMI,
UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HH;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ stum, conepkaTelibHasi XapaKTepUCTUKA LIeJIed U 3a]1a4 U3y4CHUS
IIpeIMETa B IPOrpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
IpenojJaBaHu XUMHM B  OoJiblIe  CTENEeHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJAepKaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aluy, BIaJCIOLIEero He
HaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSIMU aKTUBHOT'O MOJIYYEHHS 3HAHUW U NPUMEHEHHUS UX B pealbHOU KU3HU
JUISl peLICHUS] TPAKTUYECKUX 3a/]a4.

B cBf3M C 3TUM OpU U3YYEHUM NpeaMeTra «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LU U 33Ja4H, KakK:

ajanrtanusi 00yJaromMxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIErOCS MHpa,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMmupoBaHue 'y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PAa3IUYHBIX BHJIOB
NEeATENbHOCTU: PEIIeHUs] MpoOseM, MOUCKA, aHaiu3a U o0paboTKM MH(OpMauu,
HEOOXOJMMBIX JUIsl MPUOOPETEHUs ONbITa JAESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS MTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIlMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTETHUECKIUX PECypCOB H
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
CpeaHero ooOIero oopa3zoBanus, coctapiser 68 vacos: B 10 xmacce — 34 gaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHMS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, O0YTJIMBAaHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U NPONWIEH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmae, cmpoenue, ¢uzuveckue U  XuMudeckue  ceolcmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTMueckass CBsSI3b MEXAY YIVIEBOJOPOAAMH, NPHHAMISKAIIUMH K
Pa3IMYHBIM KJIacCaM.

[IpupogHple HMCTOYHUKH YIJIEBOXOPOAOB. lIpupoaHslii ra3 u NOMyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl H3Y4YEHHMS BEIIECTB M HX IPEBpaIICHUIL:
O3HAKOMJIEHHE C o0pa3lamMu IUIacTMacc, KaydyKOB M PpE3HHBI, KOJUIEKIUH
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kuciopoaconepskamue opraHu4ecKue coeJMHeHus

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOCHHUE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpUMeHeHHe. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa M 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esoBeka. [I[puMmenenne rmunepusa u STUICHTJIMKOIIS.

deHon: cTpoeHHE MOJIEKYNbl, (QU3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kkemowuwvl. DopManpleruj, auneTAIbAETUN: CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MoTyyeHue u IpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb XKUPOB.



YrimeBoael:  cocTaB, KilacCH(pUKAmMs ~— YIJIeBOAOB  (MOHO-, 1U- U
nonrcaxapupl). ['JF0ko3a — mpocTelnii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJIECUCTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXKJACHUE B NPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunTe3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNEe, HAONIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneilicTBue Kpaxmalia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYCHHUsS BEHIECTB W WX IMPEBpAICHUIA:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEPU3AIIUU, CPEIIHSIS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
O3HAKOMJICHHE ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anys MeXIpeIMETHBIX CBA3EH IPHU U3YYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KjIacCUu(pUKanus, NEPUOJIUIHOCTb, HAOII0EHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OHMONOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIbI, KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIO0B. IIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMudeckux sneMeHToB . M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBs3b. BHIBI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJIEHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbeiil). BogopogHas cBsi3b. BalleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOECHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BELIECTB OT THUIIA KPUCTAUIMYECKON PEIIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 101 BELIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAINX K Pa3IMYHBIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMHM. 3aKOH COXPAaHEHWs MACChl BEILECTB,
3aKOH COXPAHEHMS U IIPEBPALIEHUS JHEPTUHU [P XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. DakTOpbl, BIMSIOLIME HAa COCTOSHUE
XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJBl HM3Yy4YEHHUS BEHIECTB M MX IPEBPALICHUIL:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OIKCAaHUE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUe NepOKCHIa
BOZOPO/JIa B IIPUCYTCTBUU KaTalIM3aTOPa, ONPEACICHHE CPEIbl PACTBOPOB BELIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHJIUKATOpa, pEaKkIMH HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUUYECKON padboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKHUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha Mpumepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lonoxenne meramioB B llepuonnueckon crucreMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetajuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HAIIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB U HUX NPEBPAIICHUM:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHbIE PEeaKI[MU Ha KaTUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIU OIHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIUIIAX  TPOMBIILICHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKorW XuMuH B 11 Kacce OCyIIEeCTBISIETCA YE€pe3 MCIOIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe ecTEeCTBEeHHO-HAYUYHBIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, Klaccuukaius, TMNepUOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YJHEPIHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BETUYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEepUAOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XMMHUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
oOyyYarolmuMHUCsl TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIHEr0 OOIEero
00pa30BaHuUs SBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKIAHCKOW HISHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

L[EJICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPAJULINNA 0a30BON HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYArOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MpeAMeTa «XHUMHUSD JOCTUTaloTCs B
€MHCTBE Y4YeOHOW M BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO TPa)kIaHCKOro O0INeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMPOIECcam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jaromumxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHsD) OTPaKaroT
chOpMHPOBAHHOCTh OTBITA TO3HABATEILHON M TMPAKTUYECKON EATEILHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHUS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEJACTaBICEHUS O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOUIIEHUH B KOJUJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTH INPH CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU YYEOHBIX M TO3HABATEJBHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCYy TBOpUECTBAa B OOJACTU TEOPUU U IPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHXKEHHS HAyKH €CTh pPe3yJbTaT
JUINTEbHBIX ~ HAONIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU M MOCIEIYIOIEM
aHanu3e MH(OpMALUU O MEePEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHM3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSI LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€e3011acHOro MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NEeSTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpPUYECKOM M  JOpyrux BUAax
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO0 MPOdeCcCruil pa3auyHoOro pojaa, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyayuiell mpodeccur U peaau3aluud COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HUHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEI OKPYNKaOUIEH
MPUPOJHON Cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
bopMHpPOBaHUY PAIMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3JIaHUU IIEJIOCTHOTO
npejCTaBiIeHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOIbI U UYeJOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TYMaHHUCTHUYECKON HAMpaBJICHHOCTH W BaXXHOW poOJIM B
CO3/IJaHUU HOBOW 0a3bl MaTepUAIbHOU KYJIBTYPBI, PEIIEHUU TJIO0ATBHBIX MPOoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIEUEHUHU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy9aeMbIe 3HAHWS NI aHAIHM3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSAIINX B HEM U3MEHEHUI, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeTbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeONU(PUKy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBaHUE, HAOII0ICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00YyYaroINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABIICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XApAaKTEPHbIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,



WCIIOJIB30BaTh COOTBETCTBYIONIUE TIOHATHSI JIJIsI OOBSICHEHUS OTIEIBHBIX (DaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU I KJIAacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmysia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEUIECTB U XUMHUUYECKHUX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (DPOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
00001IEHUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEeIbHOCTH, TPOSBISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MaTEepHETa), aHaIM3upoBaTh WH()OPMAIUIO PA3IMYHBIX BHIOB U (opM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOIBI MPU TIOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuOOpeTaTh OMBIT KCHOJIB30BaHKUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON wuH(poOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHble ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBHSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAae€MOU TeMbI B XOJ€ rajora u/uin
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSATEIHLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peann3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCICAOBAHHUMN MyTEM COTJIACOBAHUS TO3UIIUNA B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATH MPEAJaraéMblii alropuT™M JACHCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN



npuponbl, B  (OPMHPOBAHMM MBIIUICHUS ¢ KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOIMY4eCKH OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3JIOPOBBIO U NPUPOIAHON
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloOlMe TMOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpall€HHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEpPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEpPbl, TOMOJOTUYECKHI Psii, TOMOJIOTH, YIJIEBOJOPOBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH W CUCTEMHOCTH XWMHYECKHX
SBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MNPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPHU
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAILECHUI OPraHUYECKUX COEIMHEHMIA;

C(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaKLUH,
W3rOTaBJIMBATh MOJAEIA MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OPraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAeIEHHOMY
KJIaccy/Tpynne coeAuHeHUu (yrieBOJOpOAbl, KHUCJIOPOJI M a30TCOAEpIKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMNMWICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMallbIeru, alueTaablIerul, MypaBbrUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTE€APUHOBAs KMCIIOTA, TJI0KO03a,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C(OPMUPOBAHHOCTh YMEHMsSI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHSATH TIOJOKECHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, 3TAaHOJ], ITHUJICHIJIMKOJb,
TIIMLIEpUH, (EHOJ, aleTalbIeruja, MypaBbuHash M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX DPEaKIHil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOI0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHMS ISl TOPUHATHS PELICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TAKXKE IpaBWiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN IUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUM
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJaMHU TEXHHUKHA O€30MacHOCTH TIpU OOpaIllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY M TPYJOBOH JCATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCHCTBUS HAa OPraHu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XHMHUYSCKHUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHU B TO3HAHWUU SIBJICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHH 3JEMEHT, aToM, W30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOIMUTHI, HEIJICKTPOJUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJEKTPOIUTUYECKON Aucconuanuu, nepuoandeckuil 3akoH J[. M. Menneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCIOJb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHHUU BBISIBISATH XapaKTEPHbIE TMPU3HAKH TMOHITHIA,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUss (GOpMyJd BELWIECTB M  YPAaBHEHMM XHMHMYECKHX  pEaKIui,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnangbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WMOHHAs!, METAJUTMYECKas), XapaKkTep Cpeibl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBaTh CMBICH MEPUOANYECKOro 3akoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xuMmuueckux snemeHToB JI. M. MenneneeBa, WCIONB3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPTaHMYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUU COCTABJISITH YPaBHEHUS DPEAKIUN pPa3IHUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIE
KAUEeCTBEHHbI COCTAB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIU MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMHUUYECKHE TIPOIIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENENICHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBI  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIvu,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MacHOCTU TIPU OOpaIllEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PY/I0BAHHUEM,
NPEACTaBIATh PE3YyJbTaThl XMMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XHWMHUUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEACHUST B OBITY W TPYIOBOM JACATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3J0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, 0CO3HABATh
OMAaCHOCTh BO3CHUCTBHS Ha KMBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUISL 00YYarOIUXCS ¢ OrPaHWYSHHBIMH BO3MOKHOCTSIMH 370POBbBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHnoBaHmue pa3xejioB U TEM IPpOorpaMmabl

Pa3nea 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH

11

IIpeamer opranndeckoil xumuu. Teopust CTpoeHus
oprannyeckux coenunenunit A. M. bBytneposa

Utoro no pazneny

Pa3znen 2. YrieBoaopoanbl

2.1

2.2

2.3

2.4

HpeﬂeanHe YIJICBOOOPOAbI — AJIKaAHBI

HemnpenenpHbie yTriieBOOpOABI: aTKEHBI,
QJTKATUEHBI, aJTKUHBI

ApOMaTI/I‘-ICCKI/IC YIJIICBOAOPOAbI

[TpupoHBIC HCTOYHUKH YTIIEBOJIOPOOB U UX
nepepaboTka

Uroro no pazgeny

Bcero

13

Pa3znen 3. Kuciopojaconep:kaiiue opranu4eckue coeIuHeHHsI

3.1

3.2

3.3

Cruptsl. deHon

Anpaeruasl. KapOoHoBbIE KUCTOTHL. CIOKHBIE
abupsl

VrieBoanl

Wtoro no pazneny

13

KoanuyecTBO 4acoB

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue

padoThbI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl



Paznen 4. A3oTcoaeprkaniue oprannyeckne coeJuHEHUs

4.1 AmuHbl. AMAHOKACIIOTEL. benku
Uroro no pazgeny

Paspnen 5. BeicOKOMOJIEKY I pHBIE COCIHHEHUS

5.1 [Tmactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



11 KITACC

Ne HanmeHnoBaHue pa3jieioB U TeM
n/n NPOrpamMMbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atomoB. [lepuonnueckuil 3aKoH U
11 [Tepuoanueckas cucTeMa XUMHYECKUX
snemeHToB /1. 1. Menaeneena

12 Crtpoenue BemiecTBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKITUN
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Merannbl
2.2 Hemerannsl

23 CBsI3b HEOPraHMYECKHUX M OPraHUYECKHUX
' BEIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMUA ¥ )KA3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

Bcero

34

KoanuyecTBO 4acos

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/ Tema ypoka
n

1 [Ipenmer opraHu4ecKoON XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

5 Teopust cTpoeHUsI OpraHUYECKUX COSAMHEHUN A.
M. BytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBnenne o kiaccupuKauyu OpraHNIECKUX

3 BeulecTB. HomeHnkmnarypa (cucremaruyeckas) u
TpUBHAJIbHbIE Ha3BaHUS OPraHUYECKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKHM
pAan

5 MertaH u 3TaH — NOPOCTEUIINE TPEACTABUTENN
aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA

7 OTuieH U NPONUIEH — MpocTeIne
IIPEJICTABUTENIN AIIKEHOB

3 [Tpaktuueckas padota Ne 1. «Ilonyuenue sTunena
Y U3YYEHUE €r0 CBOMCTB»

9 Anxanuensl. byranuen-1,3 u metmiOyraauen-1,3.
[TosnyyeHne CUHTETUUYECKOTO KayuyyKa U pEe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTMUECKUHN Psii. AUETHIIEH — IPOCTEUIINI

npeaACTaBUTECIIb AJIKWHOB

11 Bbruncnenus no ypaBHEHUIO XUMUYECKOH

Bce
ro

KoaunuyecTBO 4acoB

KoHnTtpoibHbIe
padoThbI

IpakTnyeckue
padoThbI

JlaTa
U3YYeHUS

JIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl



12

13

14

15

16

17

18

19

20

21

22

23

24

peakuuu
Apenbl: 6eH3011 ¥ TOTyoJl. TOKCUYHOCTh apeHOB
I'eneTnueckas cBsA3b yIiIeBOAOPO/IOB,
IIPUHAUIEKAIIMX K Pa3IMUHBIM KJlaccaM
[IpupoaHbie HICTOYHUKH YIIIEBOAOPOIOB:
HOPUPOAHBIHA ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
He(Th U MPOIYKTHI €€ epepadoTKu

[TpupoHbIe HCTOUHUKH YTIIEBOJAOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIE T'a3bl,
He(Th U MPOIYKTHI €€ nepepadoTKu
KoHnTtponbHas paboTa mo pazaeny
«YTIIeBOAOPOABD)

[IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOI U
aTaHoj]. BogopoaHas cBA3b

MHoroaromMHbie COUPTHI: TUICHIITUKOIb U
[JINLEPUH

@DeHOoJI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
Anprerusl: popManbIeriI U aleTaabIeTHI.
AnietoH

OOHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTBHI: MypaBbUHAS M YKCyCHAast
[TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK
IPEJICTAaBUTENN BbICIINX KAPOOHOBBIX KUCIIOT
Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JeiiCTBIE



25

26

27

28

29

30

31

32

33

34

CrnoxHble 3(hUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX
KUCIOT. ['Maponu3 cioxxHbIX 3¢pupoB

}KI/IpBIZ THAPOJIN3, IPUMCHCHUC, Oouoaoruyeckas
POJIb KUPOB

VYrneBoabl: coctas, Kiaccuukanus. Baxueiiue
IpeJCTaBUTEIIN: TIH0KO03a, (PPYyKTO3a, caxapo3a

Kpaxman u nemnrono3a Kak npupoaHbIe
IOJIUMEPEI

Kontponbhas pabota no pazueny
«Kucnopoaconepxaiiye opraHuuecKkue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
paborta

AMWHBI: METHJIAMHUH U aHUJIUH
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHUYECKHE
COEJIMHEHUS], UX OMOJIOTMYECKOE 3HAUEHNE.
[Tentuasl. benku kak IpuUpoIHbIE
BBICOKOMOJIEKYJIIPHBIE COETUHEHHUS
MpomekyToyHana aTTecTaumsa

OCHOBHBIE TOHATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COEITMHEHUI.
[InacTmaccel, KaydyyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



11 KITACC

n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

Ilepnonnueckuit 3akoH u [lepnonnueckas
CHCTeMa XUMHYECKUX AnemeHnToB JI. 1.
MenzeineeBa, X CBSI3b C COBPEMEHHOM
TEOpHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHMHUYECKHX DJIEMEHTOB U MX COCAUHEHUHN 10
rpyIIaM U repuoiaM. 3HaueHUe
MIEPUOTUYECKOTO 3aKOHA U CUCTEMBI
xUMH4YecKux djemenToB .M. MenaeneeBa B
Pa3BUTHU HAyKHU

Crpoenue BeniecTBa. XMMHAYECKAsI CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOMN
cBs3u. BonopoaHast cBs3b

BasieHTHOCTB. DIEeKTPOOTPUIIATETLHOCTD.
Crenesb okucicHus. BentecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHHUS
[TonsTue o nucnepcHepIx cucteMax. IcTuHHBIE
Y KOJUIOMJHBIE pacTBOPBI. MaccoBas 1o
BEIIIECTBA B pacTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eHeTnueckas

Bcero

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

JlaTa
U3yYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

CBA3b HCOPIraHUYCCKHUX BCIICCTB, PA3JIMYHBIX
KJI1aCCOB

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHUYECKON U OpraHu4eCcKOl XUMHUH.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALLECHUS SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTuMble peakuy.
XHUMHYECKOE PAaBHOBECHE

[TpakTuueckas padbora Ne 1. «Bnusaue
pa3ianyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON pPEaKIIMM»

DnekTponauTHueckas qucconuanus. [lonstue o
BOZIOpOAHOM ToKa3zatese (PH) pactBopa.
Peaxiiuu nonHoro oomena. I'uaponus
OPraHUYECKUX U HEOPTaHMYECKUX BEIICCTB

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.
[TonsiTue 00 37EKTPOJI3€E PACIIIaBOB U
pacTBOpPOB COJIEH

KonTponbnas pabota mo pazueny
«Teopernyeckre OCHOBBI XUMHUU»

Mertaiubl, ux nojioxenue B [lepuoguueckoit
CHUCTeMe XUMHUYeCcKuX smneMeHnToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
O6mue ¢puznyeckrue CBOMCTBa METAIIIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUI Psif
HanpsHKEHUH METaJIOB

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB



17

18

19

20

21

22

23

24

25

26

27

(HaTpuii, KaJIUi, KaJIbLIMM, MATHUN, ATFOMUHUN )
U UX COSIUHEHUN

XUMHYECKHE CBOMCTBA XpoMa, MEJIU U UX
COeJUHEHUU

XHUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeIUHEHUN

ITpakTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamib»"

Hewmeramnsl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYeCKuX 3jieMmeHToB . 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB

du3nyeckre CBOMCTBA HEMETAIIJIOB.
AnnoTrponusi HeMeTauIoB (Ha IpUMepe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)
XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIUHEHUN

XuMH4ecKue CBOMCTBa a30Ta, pochopa u ux
COCIUHEHHI

XUMHYECKHE CBOMCTBA yIyiepoJia, KpeMHUS U
HUX COCIUHEHUN

[IpruMeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHNN

O0001IeHNEe U cUCTEMATH3AIINS 3HAHUH 110
teme «HeMetamnely. BerauciieHus no
YpaBHEHUSAM XUMUYECKHUX PEaKIUi U
TEPMOXUMHUYECKHE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue



28

29

30

31

32
33
34

AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"HemeTamnl"y

Heoprannueckue u opraHu4ecKue KUCJIOTHI.
Heopranuueckue 1 OpraHMuecKue OCHOBAHUS
AmMdoTepHbIe HEOpraHUYECKUE 1
OpraHuvecKue coequHeHus. [ eneTnaeckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB

Poiib xuMun B 00eCieYeHUU SKOJIOTHYECKOM,
SHEPTeTUYECKON U MUIIEBON O€30MaCHOCTH,
Pa3BUTHHU MEAUITMHBI

[TpencraBienust 00 00X HAYYHBIX
MPUHIUTIAX TPOMBIIIIEHHOTO MOJIyYeHUS
Ba)KHEUIIINX BEIIECTB

MpomerkyTo4yHan aTTecTauma
UYenoBek B MUpE BEIIECTB U MAaTEPUATIOB

XuUMHUs U 310POBLC YCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeiHero o01ero od0pa3oBanus

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

CchopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOH COCTaBIIAIOLICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa, pOJIM XHMHHM B IIO3HAHHUU
SBJIGHUN TPUPOJbI, B (POPMHUPOBAHMH MBIIUIEHUS U KYJbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAJIBHOH T'PaMOTHOCTH, HEOOXOTUMOMN st
pelieHusl MPAKTUYECKUX 3a7ady M HKOJOTHYECKH OOOCHOBAaHHOI'O

OTHONICHUS K CBOEMY 3/10POBBIO U MIPUPOIHOI cpesie

Bnagenue cucteMoil XUMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralo1ne MOHSITUS (Momekyma, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHHUS, XUMHUYECKas CBS3b,
MOIlb, MOJISIpHAsi Macca, MOJSPHBIA OOBEM, YIIEPOAHBINH CKETeT,
byHKIMOHATBHAS ~ Tpynma,  pagukal,  HU30MEpUs,  H30MEpHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, VYTJIEBOJIOPOIBI, KHCIOPOI- |
a30TCOAEpXKAIIUE COCAUHEHMs, OHMOJIOTMYECKH AKTHUBHBIE BEILECTBA
(yrneBompl, XKUpBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpOeHHs opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMHUH, (HAKTOIOTHUECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TOJIYYECHUH U OE30MacHOM
UCIONIb30BAaHUN  BaXXHEMIIMX HEOPraHMYEeCKHMX U  OPraHUYECKUX

BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEeKa

ChopmupoBaHHOCT, yMEHHMH BBISBISATh XapaKTEepHbIE MPU3IHAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIME TOHSTHS TpPH OINHUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_[eHI/Iﬁ OpraHu4YCCKUux CO€JUHEHUI

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMUYECKYI0 CHUMBOJIUKY
JUIS COCTAaBJICHUS MOJICKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIINH, N3TOTABIUBATH MOCIH MOJIEKYJI OPTaHUIECKUX
BEIIECTB JI WUTFOCTPALMU WX XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA



1.5

1.5

1.6

2.1

2.2

2.3

2.4

3.1

ChopmupoBaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  MPUHAIJICKHOCTD
W3yYEHHBIX OPTaHMYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (Tpynme) coeauHeHuW (YrJIeBOIOPOIbI,
KHCIIOPOJT M a30TCOJAEPIKAIUE COCAMHEHUS, BBICOKOMOJIEKYIISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHWs [0  CHUCTEMATHYCCKOM

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOU CBSI3HU B

OpraHUYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

ChopMUpOBaHHOCTb ~ YMEHHMsSI IPUMEHSATH: IOJOXKEHUS  TEOpPHH
CTpoeHHsI opranndyeckux BemecTB A.M. BytnepoBa s o0bscHeHus
3aBUCUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

yFJ'IeBOI[OpOI[LI. KI/ICJ'IOpOI[COI[ep)KaH_II/IC u a30TcoAcCpKaliue

OpraHNu4Y€CKUC COCANHCHU . BI)ICOKOMOJ'IGKy.]'IﬂpHBIe COCIUMHCHUA

CdhopmupoBaHHOCT, YMEHUW TNPUBOAUTH TpPUBUATBHBIC HAa3BaAHUS
OTJICJIbHBIX OPraHMYECKHX BEIIEeCTB (ITWJICH, IPOIWICH, alleTHUJICH,
STHJICHTJINKOJb, TJIHIEPUH, (PeHON, (GopMalbaeTu/, areTaabIeTH,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIiI03a,
TJIAIIHAH)

ChopmupoBaHHOCT, YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne M XUMHUYECKHUE CBOWCTBA THUIHMYHBIX MpPEICTaBUTEIICH
pa3IMYHBIX KIIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHIIEH,
MpOMWIeH, aleTwneH, OytamueH-1,3, mertunOyraauen-1,3, OeHzon,
METaHOJI, TAHOJ, STHUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, areTaabIeru,
MypaBbHHAsS M YKCYCHas KHCJOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdopMUpPOBAaHHOCTh yYMEHUSI WIUTIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJIy  TUIHYHBIMH  MPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peaxiuii ¢ UCTONIb30BAHUEM CTPYKTYPHBIX (popMyT

CdhopmupoBaHHOCTH yMEHUs XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJAOPOIHOTO ChIpbs (He(Th, MPUPOIHBIH ra3, yroib), CIOCOObI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB IMepepaboTKH
XUMHUA U KU3Hb. PacuéThl

CdopMupOBaHHOCTH YMEHU BIAJETh CUCTEMOW 3HAHWN 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN NIPU U3YUCHUHN



3.2

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBePsSIeMOro

BEIIECTB M XHUMHYECKUX SIBJICHHUU (Ha6J'II-OI[eHI/Ie, HU3MCPCHHC,
OKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/Ie), HCIIOJIB30BaTh CHCTCMHBIC
XUMHWYCCKUEC 3HAHUA IJId TPUHATUA pGIHeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyAllUAX, CBSI3aAHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TpaBHIA TOJIB30BaHUS
XUMHUYECKON TMOCynoil U 1abopaTOpHBIM OOOPYIOBaHHMEM, a TakKKe
mpaBuiia oOpalleHus: C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLIHUSIMHU

1O BBIITOJTHCHUIO na60paToprlx XUMHUYECKUX OIIBITOB

CdopMHUpOBaHHOCTh YMEHUH IUIAHUPOBATH M BBITOIHITH XUMHYECCKUAN
AKCIIEPUMEHT (IIPEBPAIICHUSI OPTaHUYECKUX BEIIECTB IPH HArPEBAHHH,
MOJIyYeHHE 3TUJICHA U U3yYCHHE er0 CBOWMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYECKHUX BEIIECTB, JAEHATypauus OIKOB MpH HarpeBaHuH,
[[BETHBIC pPEaKIUU OEIKOB) B COOTBETCTBHU C IPAaBHIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpalleHUH C BEIIeCTBAaMU U J1IaOOPaTOPHBIM
o0opyi0BaHUEM; [IPEACTABIIATH pe3yJIbTaThI XAMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YypaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB

ChopmupoBaHHOCTH YMEHHI MPOBOIUTH BHIYUCICHUS 10 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO BEIIECTBA WIIH
MPOYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOAHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_[I/II/I)

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpPMAIMIO, TMOMy4aeMyl M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nH(hopmanuu, cetb UHTEpHET U ApyTrHe)

CchopMupoBaHHOCTh yMEHHUH CcOOJIOAATh MpaBHJIAa SKOJIOTHYECKH
1enecoo0pa3Horo TMOBeNEHUs B ObITY U TPYJIOBOW NEATEIbHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS M OKpYXKaroled NPUPOJHOU
Cpebl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA KHUBBIE OPTaHU3MBI
OIpe/ieNIEHHBIX OpraHUYEeCKHX BEIECTB, IMOHUMAasi CMBICI IMOKa3aTess
I[TAK (npenenbHO AOMYyCTUMOM  KOHIEHTpAlUH), TMOSICHATH Ha
pUMEpax CrocoObl YMEHBIIEHHUSI W MPEJOTBPALICHHS WX BPEIHOTO

BO3JCHCTBUSA Ha OpraHu3m 4C€JI0BCKa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpeiHero o01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyeckue OCHOBbI XUMUHU

Brnagenne cucreMoi XMMHYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHA  (XMMHUYECKUH  SJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN AaTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUILIATEIILHOCTh, CTEIEHb
OKHCJICHMSI, XMMUYECKasl CBA3b, MOJIb, MOJISIpHAasT Macca, MOJIIPHBIN
00bEM, KpUCTAIMUECKas pemeéTka, THIbI XUMHYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE, 3K30- M JHIOTEPMHUYECKHE,
peaxkiu MOHHOTO OOMEHa), PacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NEKTPOIUTUYECKAs  JUCCOLMALINS, OKHUCIUTEIb, BOCCTAaHOBMTEINb,
CKOPOCTh XMMHUYECKOW PEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TE€OpHs 3JIEKTPONIMTHUYECKON aucconuanuu, [lepnomuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJYYEHUH U OE30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOW MAEATEIbHOCTU

YCJIOBCKa

ChopmMupoBaHHOCTh YMEHUU BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATHSA TP ONHCAHUM CTPOEHUSI W CBOWCTB HEOPTraHUYECKHX
BEIIECTB M HMX MPEBPAICHUN; BBIABIATH B3aUMOCBS3b XHUMHUYECKHX
3HaHUU c MOHITUSIMU u MIpeJICTaBICHUSMHU JIpYTUX

€CTCCTBEHHOHAYYHBIX IIPEAMCTOB

Bianenne OCHOBHBIMH METOJIaMH HAYYHOTO TIIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBJICHUN (HaOnIoJeHue, U3MEpPEHUe, SKCIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)

CdopmMHpoBaHHOCTh YMEHMH ONPEAENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMMUYECKUX DJJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOIO
cocTaBa, BHJ  XUMHUYECKOW  CBSi3M  (KOBaJeHTHasl,  HOHHaf,
MeTajinyeckasi, BOAOPOHAs) B COCIMHEHUSAX, TUI KPUCTAIITNYECKON
pPEemETKN KOHKPETHOTIO BEIEeCTBA (aTOMHAs, MOJEKYJsSIpHasi, MOHHAs,
MeTaJTuyecKasi)

ChopMupoBaHHOCTh YMEHUH ONPEIENATh XapakTep Cpeibl B BOJHBIX
pacTBOpaX HEOPraHUYECKUX COETHMHEHUI

ChopMupOBaHHOCTH ~ YMEHHsI  KJIACCU(HUIMPOBATH  XUMHUYECKHE

peaKuyu Mo pa3NUYHbIM MpHU3HAKaM (YHCITy M COCTaBy pearupyronux

BEIECTB, TEIUIOBOMY d(deKTy peakiuu, HW3MEHEHUI0 CTeneHen



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHUCJICHUA JJICMCHTOB, O6paTI/IMOCTI/I pcaknuu, y4acTuro

KaTaJI3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
PA3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS pPEaKkLHN
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEaKIul HIyT
JI0 KOHIIa

ChopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3NMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

CpopMHUpPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THUX pCaKLII/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM pCaknuu OT PA3JIMIHBIX (paKTOPOB

ChopmupoBaHHOCTE yMEHHI  OOBSACHATH  XapakTep CMEIICHUS
XMMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaun Jle [latensbe)
OOmast © HeOpraHUYECKask XUMHUSI

CopMHUpPOBAaHHOCTh YMEHHH pacKpbiBaTh cMbICH [lepuogudeckoro
3aK0OHa J.N. Menpaeneena u JIEMOHCTPUPOBATh ero
CUCTEeMATH3HUPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYECCKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh MIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKHUX »dJieMeHTOB 14 mnepuoaoB Ilepumoanueckoi
CUCTeMbl XuMHueckux »diemeHToB J[.M. MeHneneeBa, HCHOIB3Ys
HOHATHS  «S-, P-, O-3JIeKTpOHHBIE OpPOHUTAIM», «IHEPTETUUCCKHE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHX DJIEMEHTOB M MX COEAMHEHUH IO MepuojaM W Tpymmam

[Tepnoanueckoii cucremsl XuMudeckux ieMeHToB /.M. Menaeneesa

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OIMHUCHIBATH) 0OIINe
XUMHYECKHE CBOMCTBA HEOPTAHWMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOJITBEPKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3M  MEXIY
HEOPTraHWYECKHMMH  BEIIECTBAMH  C  [OMOINBI0  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKquI

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJIEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO MX COCTaBy K OMNpeNeiIEHHOMY KJaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU N (HpOCTLIe BCIICCTBA — MCTAJJIBI U HCEMCTAJIIbI,

OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui cocTaBlieHHss (OpMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakmmii, cucrematnueckyro HomeHknarypy (IJUPAC) u tpuBuanbHble
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblil ras,
YIJIEKHCIBbI ra3, aMMMaK, ramiéHas W3BeCTb, HeraméHas H3BECTb,

MATHEBAS COJIa, TUPUT U IPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (ONMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIISCTB Pa3IMYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TEHETUYCCKOW  CBS3M  MEKIY
HEOPraHMYECKHMMH  BEIIECTBAMH  C  [OMOIIBI0  ypaBHEHUHU

COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKuHﬁ

CdopmupoBaHHOCTh YMEHUI TIAHUPOBATHh U BHIOJIHATH XUMUYECKUIN
JKCIIEPUMEHT (pa3jioKeHHE TEepOKCUIa BOAOpPOJAa B MPUCYTCTBUU
KaTaJIn3aTOpa, ONIpPEIEICHUE CPeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIbHOTO HHAMKATOpPa, BIMSHHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKOH peakIHH, peakluud HOHHOTO OOMEHa,
KauecTBEHHbIE peakluu Ha cyJbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE 3KCIEPUMEHTAIbHBIX 3aJad II0 TeMaM
«Metamnb» u «HemeTanabl») B COOTBETCTBUH C MPAaBUIIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BeLIECTBAMH U JabOPaTOPHBIM
000pyA0BaHUEM; IIPEACTABIIATh pe3yJIbTaThl XUMHYECKOI0
JKCIepuMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX

peaKuHﬁ u (bOpMYJ'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCyJ0H M JabopaTOpHBIM OOOpYAOBAaHHEM, a TaKkKe
npaBuiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHU C WHCTPYKIIMSMU

110 BBINIOJTHCHUIO Ha60paTOpHBIX XUMHNYECKHUX OIIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEepU30BaTh XAMUYECKHUE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IPOMBIIIJICHHOTO IOJIYYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
OoOIIMX HAyYHBIX MPHUHIMIAX M  JKOJOTHYECKHX  MpolieMax

XUMHYECKOTO MPOU3BOJCTBA
XUMHS U KU3Hb. PacuéTol

ChopMHUpPOBAHHOCTh TPEJCTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

eCTCCTBCHHOHayQHOﬁ KapTuUHbl MHpa, PO XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABJICHUH NOpPUPOIBI, B (OPMHUPOBAHMHM MBIIUIEHUS M KYyJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TIPaMOTHOCTH, HEOOXOAMMOHN s
pelIeHUs TMPaKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefie

ChopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHaJIU3UpPOBATh
XMMHUYECKYI0 HH(OpMaIuio, NOIy4aeMyl W3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHH COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1esIeco00pa3HOro MOBENEHHUsI B OBITY W TPYAOBOHM NEATEIHLHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHOU
cpenbl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONPEAEIEHHBIX BEIIECTB, MOHMMAas cMbIci nokaszatens [1/IK, moscHsaTe
Ha MpUMepax crnocoObl YMEHBIICHHUS U MPEAOTBPAIICHUs UX BPEIHOTO

BO3,H€ﬁCTBH$I Ha OpraHu3Mm 4CJIOBCKa

ChopMupoBaHHOCTD yMEHUU IIPOBOJUTH BBIYMCIICHUS c
UCIIOJIB30BAHUEM IIOHATHS «MAaccoBas JOJA BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHMH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MAacChl
BEIIECTBA WU 00BbEMA ra3oB II0 U3BECTHOMY KOJIMYECTBY BEILLIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEAKLUU BEILECTB,
TEII0BOro 3¢ (eKra peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl

BCIICCTB, NMPEBPAILLICHUA U COXPAaHCHUA SHCPIrun



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon
1
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1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

HpenMeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, PA3BUTHC U 3HAYCHUC B
IIOJIYUYCHHHN HOBBIX BCIICCTB W MATCPHAJIOB. TeOpI/IH CTPOCHUS OPraHUYCCKUX

coequHennit A.M. byTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpykrypHble (OpMYyJbl OpPraHUYECKHMX BEIIECTB. [ OMOJOTHsS, H30MEpHS.
XuMHUecKass CBSI3b B OPraHUMYECKHX COEAUHEHMSX — OJMHAPHBIE W KpaTHBIE

CBA3U. HpeI[CTaBJIeHI/IC () KJ'IE[CCI/I(I)I/IKS.L[I/II/I OpTraHU4YCCKUX BCIICCTB

Homenkiiatypa oprannueckux COeIMHEHHH (cUcTeMaThuecKas) U TPUBUAJIbHBIC

Ha3BaHMsI BAKHEHIINX NPEICTaBUTENIEH KJIAaCCOB OPraHMUYECKUX BEILIECTB
Yri1eBo10pOasI

AKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAan. MertaH u 3TaH — HpOCTeI\/'IIJ_II/Ie
npeaACTaBUTCIIM  AJIKAHOB! (1)I/ISI/I“IGCKI/IC A XHMHYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaXOXXACHUEC B IPHUPOAC, IOJTYYCHHUEC U IIPUMCHCHUC

AJKeHBI: COCTaB U CTPOCHHE, IOMOJIOIMYECKMM psAld. OTUICH M IPONWIEH —
MIPOCTEHIINE MNPEICTAaBUTENIN AJIKEHOB: (U3MUYECKUEe U XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS U

HOJII/IMepI/IBaLH/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Anxanuensl: OyrtanueHn-1,3 u MetwiOyraaumeH-1,3: cTpoeHue, BaKHeHIne
XMMHYECKHE CBOMCTBa (peakuus noiauMepusanun). [lomydyeHue CMHTETHUECKOTO

Kay4dyKa U Pe3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOCHMS, TOMOJIOTUYECKUN psii. ALETHIICH —
MPOCTEHIINKA TPENCTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHe, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (peaklny TMAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluH,

TOpCHHH), MOJIy4YCHHUEC U IIPUMCHCHUC

Apenbl. benszon: coctaB, crpoeHue, (u3MYECKHMEe M XUMHYECKHE CBOMCTBA
(peakuuu raJoreHupOBaHUs U HUTPOBAHUS ), IOJyYEHUE U TPUMEeHeHue. Tomyor:
COoCTaB, CTpO€HHe, (u3Mueckne ¢  XMMHYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBaHUs), MOIYYEHHE M INPUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHueckas CBS3b MEXAy YIVIEBOJOPOJAMH, NPUHALIEKAIIUMU K

Pa3JIMIHBIM KjlaCCaM

[TpupoHbIe HICTOYHUKH YTIIEBO10po10B. [Ipupo bl ra3 u nomyTHbIe HEPTAHBIE

ra3el. Hegth u e€ mpoucxoxaenue. CrnocoObl nmepepaboTKu He(TH: MeperoHka,



3.1

3.2

3.3

3.4

3.5

3.6

4.1

KPEKUHI (TepMHUYECKHUH, KaTtanutudeckuit), nuposnus. IlpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yromas u

MIPOAYKTHI €T0 MepepadboTKu
Kucnoponconepixarmue opraHndaeckie COeIHHEHUS

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE, (PU3NUECKUE
U XUMHYECKME  CBOHCTBAa  (peakUMM C  aKTUBHBIMH  METaJjulaMu,
raJlOreHOBOJIOPOJIaMH, TOpEHHUE), MpUMEHeHHe. BoJopojaHble CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JeliCTBME METAHOJIA W 3TAHOJIAa HAa OpPraHU3M 4eJIOBEKa.
MHoroaroMHble CUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NUECKUE U
XMMHUYECKHE CBOICTBa  (B3aMMOJEIHCTBHE €O  IIEJIOYHBIMU  METaJUIaMU,
KayecTBEHHasl peakllds Ha MHOTOATOMHbIE CHIUPTHI). [leiicTBue Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie rIMOCPUHA U 3TUJIICHTJIMKOJIA

®denoi: CTPOCHHUE  MOJICKYJIbI, (bHSI/IquKI/IC M XUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue penona

Anpaeruapl ¥ KeToHbl. DopMabIeTHl, aleTalbJACTHl: CTpOoeHHe, (U3NIECKUEe U
XUMHUYECKHE CBOMCTBA (PEaKIUM OKUCICHHUS W BOCCTAHOBJICHHS, KAUCCTBECHHBIC

peakiuun), MoJly4eHrne U IpUMEHEHHUE

OAHOOCHOBHBIE MpeaeabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs U yKCycHas
KHUCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIMe IS
Kjlacca KHUCJIOT, peakuus JSTepuuKanuu), I[OIy4eHHe U I[pPUMEHEHHE.
CreapuHoBas M OJIEMHOBAsl KHMCJIOThI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap60HOBbIX KHUCJIOT, UX MOIOIICC IIGfICTBHe

Crnoxnble 3(UPBl KaK MPOU3BOIAHBIC KApOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['nnponus xupos. Ilpumenenue xupoB. buonoruueckas poib
AKHUPOB

VYTrneBoasl: cocTaB, KiaccU(UKAIUSA yTIEBOJAOB (MOHO-, TH- M IOJUCAXapUIbI).
I'moko3a — mpocTeduii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnueckre 1 XUMHUYECKUE CBOMCTBA (B3aumoeicTBue ¢ ruapokcumaom meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBiEHUE,
OpOXXKEHHE TIIIOKO3bI), HAaXOXJIEHHE B MpPHUPOJe, NMPUMEHEHHE, OuoorHYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP INIOKO03bl. Kpaxmain u nesmnonos3a Kak
npupoaHble mojuMepbl. CTpoeHHe Kpaxmana W LeUToNo3bl. DPu3ndeckue u

XMMHUYECKHE CBOMCTBA KpaxMmaina (THIpoJIn3, KaUeCTBEHHAs peakius C HOJI0M)
A3oTcoiepikaliie OpraHn4eckue CoeMHEHUS

AMHMHOKHUCIIOTHI Kak amM(pOTepHbIE OpraHWYecKue coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuUMepe TIHuIMHA). buonorumdyeckoe

3HaYE€HHE aMUHOKHUCIOT. Ilentuabl



4.2

5.1

5.2

benku kak mpuUpoIHBIE BBICOKOMOJEKYJApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OeiakoB. XHWMHUYECKHE CBOWCTBA OEIKOB:

TUAPOJIH3, ICHATYpaIisl, KaUeCTBCHHBIC PEaKIUU Ha OeIKn
BricokoMoONEeKyIsIpHbIE COEAUHEHUS

OCHOBHBIEC TIOHATHUSI XHMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHB MOJIUMEPHU3ALIUU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN —

MOJIMMEPU3ALUs U NIOJIMKOHICHC AL
OKCIIEpUMEHTAJIBHBIE METOJAbl M3Yy4YEHHUS BEIIECTB W HX HPEBPALLECHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4dyKoB. [loirydeHne CHHTETUYECKOTO Kay4dyKa U pEe3UHBI

11 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

TeOpeTI/ILI€CKI/Ie OCHOBBI XMMHH

XuUMHUYECKUH 371eMeHT. AToM. SIpo aToma, M30TOIBI. DJIEKTPOHHAs 000JI0UKA.
DHEPreTHYECKUe yPOBHHM, TOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacTpe/eNieHUsT SJICKTPOHOB MO0 OPOUTANSIM B aTOMax 3JIEMEHTOB

MEPBLIX quHpéx NepruoaoB. aﬂeKTpOHHa}I KOH(I)I/Il"ypaL[I/IH aTOMOB

[Iepuoanueckuii 3akoH U llepuoanyeckas cucrema xuMudeckux sneMenTos J[. M.
MenneneeBa. CBsi3b MNEPUOJAMYECKOrOo 3akoHa W Ilepuogmyeckoil cHUCTEMBI
xumudecknx sneMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB IO TPyIIaM U TMEepUOJaM.

3HaueHHne MNEPpUOANICCKOI'O 3dKOHA B PpA3BUTUU HAYKH

Crpoenne BemecTBa. XHUMHUYECKas CBs3b. BHIbBl XUMHUYECKOM  CBS3U
(koBajieHTHAsT HEMOJISIpHAs W TOJSApHAss, HWOHHAs, MeTalindeckas). VIoHBI:
KaTHOHBI 1 aHWMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN M TOHOPHO-AaKLIENTOPHBIN). BonopoaHas cBs3b
BanentHOCTB. DneKkTpooTpUiaTeIbHOCTh. CTENEeHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THMbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA
BEUIECTB OT THUNA KpuUcTamuueckod pemérku. [loHsTHe O AHCTIEPCHBIX
cuctemMax. VIcTUHHBIE W KOJUIOWJHBIE PacTBOPHL. MaccoBasi 10Jisi BEIIEeCTBa B

pacTBope



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

KJ'IaCCI/I(bI/IKaI_II/I}I HCOPTaHNYCCKUX COCJIMHECHUM. HOMCHKJ'IaTypa HCOPTraHNYCCKUX

BEILIECTB

Xumuueckass — peaknusa.  Kmaccupukammss ~— XMMHUYECKMX ~— peakiuii B
HEOPTraHWYECKOW M OPTaHMYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXPaHEHHUs U IPEBPALLECHUS SHEPTUH IIPU XUMUYECKUX PEAKLIUAX
CKopoCTb peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipunnun Jle [larense

DnekTponuTtrueckas nuccormanus. CuibHble W cnabbie anmekrponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpalibHasl, 1IeouHas. Peakimu HOHHOTO

oOmeHa
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH
Heopranuueckast Xumust

Hewmeramnsl. [Tonoxxenne HemeramioB B [leproanueckoi cUCTEME XUMUYECKUX
sanemenToB JI.M. MennaeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. Du3MuecKue
CBOMCTBa HEMETAJLJIOB. AJUTOTPOIKS HEMETAILIOB (Ha MPUMEPE KUCIOPO/Ia, CEPHI,
docdopa u yrnepoaa)

XUMHUYECKHUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIOPOJICOJICPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). [IpumeneHue

BOKHENIINX HEMETAIIOB U UX COEIUHEHUN

Meramnsl. Ilonoxenune wmeramioB B Ilepuogudeckodl cucTeEME XUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTasuioB. O0ue ¢pusznueckrue cBoicTBa MeTauioB. CIiiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUH Psii HATPSYKEHU METaJIoB

XWUMHUYECKUE CBOMCTBA BAXHEUIIMX METAJIOB (HATpWUM, Kanuii, KaJabLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKele30, MeAb) U WX coeauHeHui. OOIme
CIoCcOOBI MOTyYeHUsI METAIIOB. [[puMeHeHNe METaIOB B OBITY U TEXHHUKE
['eneTnveckast CBsI3b HEOPTAHMUECKUX BEIIECTB, MPUHAJICKAIINX K PA3TAYHBIM
Kjaccam

XUMHUS U )KU3Hb

Ponp xumMum B oOecmiedeHWH HSKOJOTHUECKOW, DHEPreTUYECKON M THUIICBOM
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [[OHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PeaKluid

HpCHCTaBHeHI/IH 00 O6IJ_II/IX HAYYHBIX IMPUHIUIIAX MPOMBIIJICHHOTO IOJYUCHUA

BayKHEHIITHX BCIICCTB. Yenosek B MHUPE BCHICCTB U MATCPUAIIOB: BayKHEHIIIIE



3.3

CTPOUTENIBHBIE MaTepUasbl, KOHCTPYKLUHMOHHBIE MaTE€pUAJIbl, KPacKH, CTEKIIO,
KepaMuKa, MaTepuaibl IS JJIEKTPOHUKH, HAHOMATEpHUAIbl, OPraHUYECKHE U
MUHEpPAJIbHBIE y100peHUs

XuMHS W 3I0pOBbE YEJIOBEKA: IIpaBUJa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BAaHUS MPENapaToB OBITOBOM XUMUU

B IIOBCEIHEBHOM KU3HU



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
 Xumusa, 10 xmacc/ Tabpuenssa O.C., OctpoymoB WN.I'., Cnagxo C.A.
AKIIMOHEPHOE 00I11ECTBO «3narenbcTBO «IIpocsemieHue»
 Xumus, 11 xmacc/ TI'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A.
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. O.C. I'abpuensn, N.I'. OctpoymoB. HacronbHas kHura yuutens xumuu. 10
knacc. «bauk u KO» Mocksa, 2024r
2. HaconoBa A.E. Xumus B Tabnunax. 8-11 kinacc: CnpaBodHoe nmocobue. - M.:
Hpoda,- 2023r.

3. lIBetkoB JI.A. [IpenogaBanue opraHMuE€CKOl XUMUU B CPEIHEN LIKOJIE:
nocobue s yuutens. M.: [Ipocsemenne, 2021. — 240 c.

4. T'abpuensn O.C. Meroanueckoe nocoodue s yuurens. — M.: poda, 2020.
5. CoBpeMEeHHbIE TEXHOJIOTUH B IPOLIECCE MPENOIaBaHUs XUMHH / ABT. — COCT.
C.B. Jlenne6ep, O.B. KntounnkoBa. — M.: 5 3a 31anus, 2021. — 112c.

6. 'anbiruna U.B. CoBpeMeHHbIE TEXHOJIOTUH MpenogaBaHus Xxumu : 8 — 11
KJIacChl: yueOHO-MeToanueckoe nocodue / M.B. I'anbiruna, JI.B. Ianeiruna, H.IT.
BockoboiinukoBa. — M.: Benrtana-I'pad, 2023. — 160 c.

7. I'abpuensn O.C., Batnuna JIL.I1. Xumuyeckuii skciepuMeHT B mkoje. 10
KJacc: yaeOHo-meTo 1. mocobue. M.: [Ipoda, 2024. — 208 c.

8. bpeiirep JI.M. Hecrannaptasie ypoku. Xumus. 8,10,11 kmaccer / JI.M.
bpeiirep. — Bonrorpan: Yuurens, 2024.

9. Papeuxunii A.M., I'opmikosa B.I1., Kpyrimukosa JI.H. [lugaktnueckuit
Marepual o xumuu Juist 10-11 knaccoB: nocodue st yunurens. — M.
IIpocBemenne, 2023.

10. Xomuenko N.I". «COOpHUK 3a/1a4 ¥ YIIPaXXHEHUH IO XUMUU ISl CpEHEN
mkoJb» M.; « HoBas Boanay, 2021.

11. I'abpuensa O.C. «Xumus. 10 kinacc: KOHTPOIbHBIE U TPOBEPOUYHBIE PAOOTHI»,
- M.: Ipoda, 2021.

12. E.A. AppamnukoBa, H.b. Kazennoa, M. E. 'amm. Kypc oprannueckoit
XxuMuu. «AkBapuym» Mocksa, 2021r.

13. B.A. baraes, E.B. baraeBa. CipaBo4HHK 110 OpraHUYE€CKON XUMUHU.
«Actpenb», MockBa, 2022r.

14. Epémun B. A. CoopHUK 3a/1a4 ¥ yIpaKHEHUH IO XUMUU: KOJIBHBIA KypC /
B. B. Epémun, H. E. Ky3pmenko. - M.: OO0 «U3narensckuit nom «OHuke 21
Bek»; OO0 «M3parensctBo «Mup u o6pazoBanuey, 2023.

15. Tpoery6osa H.II. [Toypounsie pa3pabotku mo xumuu. 11 kxiacc.
YHuBepcanbHoe uznanue, 2022 r.



16. I'a6puensia O.C., Octpoymona U.I'. Hactonsnas kaura yuutens. Xumus. 11
K. - M.: lIpoda, 2023.

17. O6yuenue xumuu B 11 knacce. Ku. qs yunrens B 2-x 4. / P.I'. IBanoga,
A.C. Kopowenko, E.E. Munuenkos, T.B. Cmupnosa. [lox pen. T.B. CmupHOBO#.
— M.: [Ipocsemenne, 2022. — 159 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://inf.1september.ru I'azeta « Xumus» M3narensckoro noma «IlepBoe
CEHTAOPS.

2. www.chem.msu.ru — Xum. dakynsrer MI'Y um. JlomoHocoBa

3. www.alhimik.ru Hayuno-nomyispHast mKojabHas HHPOpMaIHs

4. http://center.fio.ru/method/items.asp?id=10000755 [Ins yuuTenein XUMHH
5. http://n-t.students.ru/ri/ps/ IomynsipHas OMOIMOTEKa XHMHUSCKUAX JIEMEHTOB
(kHMTA)

6. http://hemi.wallst.ru/ucheb127b.htm Yue6nuku Manyiinosa

7. http://chemistry.r2.ru/aboutme.html Ca¥iT yaureneit xumuu (ypokH,
YOPa)KHEHHUSI, KOHTP.paOOThI)

8. http://lwww.chemistry.narod.ru/ Mup xumun

10. http://lib.rin.ru/cgi-bin/load/docs.pl?0pen=15576.txt page=0 Xumus ms
mobo3HaTenbHbIX (I'pocce, BaiicmanTenb)

11. http:/[formula44.narod.ru/ buorpaduu XUMHUKOB

12. http://vo.spb.ru/ Caiit yu-csi ¢ onbiTamMu

14. http://www.fipi.ru/view/sections/228/docs/660.html O6pa3oBatenbHbIit
MOpTas JJis MOATOTOBKU K 9K3aMEHaM

15. http://reshuege.ru EI'S u T'MA. MudopmaiinoHHblii 00pa30BaTe/IbHbIN
noprai. [loarotoBka k 3K3aMeHy.

16. http://www.fipi.ru/view/sections/228/docs/660.html O6pa3oBarenbHbIi
MOPTAJ IS MOATOTOBKU K 9K3aMEHAM

17. http://experiment.edu.ru caiit JI.IO. Anuk6epoBoit

18. http://www.chemistry.ru luctaniinonHas OJIMMIIMAA 10 XUMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOEKT

20. http://www eidos.ru/olymp/chemistry 3anumMarenbHas XuMus

21. http://www 104.webstolica.ru Knaccuduxanus XuMHYECKHX peaKIuii
22. http://classchem.narod.ru KouTpen — Xumus u1st Bcex: yueOHO-
UH(GOPMAIIMOHHBIN CallT

23. http://www.chemport.ru

24. Xumuueckuii cepsep http://www.himhelp.ru

25. Martepuainsl «Bukuneauun» http://ru.wikipedia.org/wiki/Xumust

26. XuMmus U1l BCeX: WIUTIOCTPUPOBAHHBIE MAaTEPHAIIbI IO OOILIEH, OpraHNnYECKON
1 Heopranumdeckoi xumuw http://school-sector.relarn.ru/nsm
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