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IMOACHHUTEJBHAS 3AIIMCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHUs
paspaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanpbHOll 00pa30BaTEIBPHON MPOTPAMMBI CpEeAHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DenepasbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM ctaggapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzaiusx Poccuiickoi
denepanuy, peadu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMBI, U
OCHOBHBIX TIOJNIO)KeHUM «CTpaTerun pa3BUTHUS BoOClUTaHuUs B Poccuiickoi
denepanuun Ha niepuoa 1o 2025 roma» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMPEACICHHUIO
oO1ieit ctpaTeruu oOydeHHUs, BOCIIUTAHUS U PA3BUTHS 00YyJalOMMUXCS CPeICTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTaBUIIU
koHuentyainbHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJICp)KaHMs, PE3ylbTaTOB OOyUYeHHS U TpeOOBaHMK K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XumMudeckoe oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMHU
0011e00pa30BaTeIbHON  OpraHU3aIluM, SBISETCS HEOThEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM JTallOM pealu3alid Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHCTEeME XHUMHYECKOro o00pa3oBaHHMSA. OTH I1IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPHUPOJIBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJloBeKa, a TaKke OKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3MI0POBRIO WM TNPUPOJHOM cpeme. Peammsyercs xumudeckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpeHEr0 OO0IIero o0pa3oBaHHs CpeCTBAaMHU YIEOHOTO
npeaMeTa «XUMHS», COJEpKAaHUE U TMOCTPOCHHUE KOTOPOTO OIPENCICHb B
nporpaMMe MO XUMHH C Y4ETOM crenuduKd HAyKH XUMHUH, €€ 3HAaueHUs B
MO3HAHWKM TPUPOJBI U B MaTepUaIbHON >KU3HU OOIIECTBA, a TaKXKe C YYETOM
oOmuX TIeJed W TPUHIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparuu.

XUMHS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COOyI poJib B
COBPEMEHHOMW ITUBWJIM3AIIMK, B CO3JaHUU HOBON 0a3bl MaTEepHATbLHON KYJIHTYPBHI.
OHa BHOCHUT CBOM BKJaJ B (OPMUPOBAHKE PAIlMOHATBLHOTO HAYYHOTO MBIIIUICHHUS,
B CO3JlaHHE I[EJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KArOIIeM MHUpPE KaK O €IMHCTBE
IPUPOJBI U 4YeJIOBeKa, KOTopoe (GOpPMHUPYETCS B XMMHU Ha OCHOBE IMOHUMAHMS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpPa, OCO3HAHUSA B3aUMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOYKHBIMHU 00JIACTIMU MPUMEHEHUS.



TecHo B3auMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMH HAayKaMM, XMMHUS CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhI, HEOOXOAMMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HU KaxXIoro wieHa ooOmectBa. CoBpeMeHHass XUMHSA Kak Hayka
co3ujaTelibHasg, KaK Hayka BBICOKMX TEXHOJOTUW HamnpaBjieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPhEBOM,
HHEPreTUYECKOH, MUIIEBON, FIKOJIOTHYECKON 0€30MacHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOmMIMMM IENSIMU W NPUHIUIAMU CpPETHEro OO0IIeTro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJii  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHENIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJODKCHHUS
o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBistonuMu — npeameTa  «XUMHs»  SBISIOTCS  0a30Bble  Kypchl —
«Oprannueckass xumus» u «OOmas W HEOpraHuueckas XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COZIEp>KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKH: cUCTeMa
3HAHWM 10 HEOPraHWYECKON XUMHM (C BKIIOUEHHUEM 3HAHUM U3 00IIe XuMUU) U
opranudeckoil xumuu. GopMUpOBaHUE AAHHOW CHCTEMbl 3HAHWM NMPU U3YUCHUU
npenMera o0ecrneynBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCETO MHOTr000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHA B MpOTrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHI0 Yy4eOHOro Marepuana © oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKoi XHWMHUHM BEIIECTBa
paccMaTpHUBAIOTCA Ha YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTaHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M DIECKTPOHHBIX
npelcTaBieHuit o cTpoeHun BemiecTB. CBelneHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /IO CIOKHBIX OMOIOTMYECKH
aKTUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHHM TOJYYalOT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IET0 00pa3oBaHMs MEpPBOHAYAILHBIC
NPEJICTABIICHUSI O XUMHYECKOW CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrjoM 3peHHs B TpeaMeTe «XUMHUsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3YUYEHHBI Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
TEOPETUYECKUM Marepuanl H (PaKTOJOTHYECKHME CBEIEHUsS O BeHIecTBaX W
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuueckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJOTHYECKUX TO3UIUH,



ry0Xe TOHSATh WMCTOPUYECKOC W3MEHEeHHe (QYHKIMH STOro 3aKkoHa — OT
o0o01Iaromen 10 0OBSICHSIIONMICH U TPOTHO3UPYIOIESH.

Enunas cucreMa 3HaHWA O BaKHEWITNX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOWMCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHYECKHX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEKaHWs JomoiHsercs B kKypcax 10 m 11 ximaccoB
DJIIEMEHTAMH COJICpKAHMS, WMEIONIMMH KYJIbTYPOJIOTHYECKHA W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHUIO B3aWMOCBSI3M XHMHH C
APYTUMU HAyKaMH, PAacKpbhIBaIOT €€ poib B TMO3HABATEIBHONW W MPAKTHYECKON
AESTEIFHOCTH YEeJOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBXKEHUS K TIPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU WM TPAKTUUYECKUX NPHIOKEHUN XUMHUH, TTIOMOTAIOT
BBIMYCKHUKY OPUCHTHPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIMBATh HH(OpMAIHIO |
NPUMEHATh €€ [UIS TIONONHEHWsI 3HAHWH, pEIMIEHUS WHTEUIEKTYAIbHBIX |
AKCIIEPUMEHTATBHBIX UCCIIEIOBATENBCKIX 3a/1ad. B menoM conmepikanue y4eOHOTO
npeaqMeTa  «XWMHS»  JaHHOTO  YPOBHS  W3YYCHHS OpPHUEHTHPOBAHO  Ha
dbopMupoBaHre y OOYYarOIIUXCS MHPOBO33PEHYECKONW OCHOBBI IIJISI TIOHUMAaHUS
bunocodckux HIeH, TaKUX KakK: MaTepHabHOE €IWHCTBO HEOPTaHUYECKOTO |
OpPTaHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOMCTB BEHIECTB HX COCTaBOM W
CTPOCHHEM, TI03HABAEMOCTh TIPUPOTHBIX SBICHHNA MYyTEM OKCIEPUMEHTa WU
peIlleHus] TMPOTUBOPEYMH MeEXIy HOBBIMH (akTaMH ¥ TEOPETHUECKUMU
IPEINOCEUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJOTHYECKHX MpoOiem, a
TakKe mpobieM cOepekeHUsT IHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTHI 1 MaTepHaoB.

B mmane pemeHuss 3amad BOCIUTAHHS, PAa3BUTUS W COIMATH3AIAH
OOyJaroNIXcss MPUHATBIE TMPOTPAMMON IO XHMHH TOAXOABI K OIPEICICHHIO
COJIEp)KaHUSI H TIOCTPOCHHUS TIpeaMeTa MpeIycMaTpuBaloT —(QOpMHUpOBaHUE
YHUBEPCATBHBIX YYeOHBIX JICWCTBHU, WMEIOMMX 0a30Boe 3HAYCHHUE IS
pa3MYHBIX BHJOB JESATCILHOCTU: pEIICHHS TpoOJieM, TOWCKa, aHauu3a W
00paboTku nHOpPMALINK, HEOOXOAUMBIX JJIsI IPUOOPETEHUS OIbITA MPAKTUIECKON
M WCCIIeIOBATEILCKON IeATENFHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHHH
XUMHH.

B mpaktuke mpernonaBaHuWs XWMHW KaK Ha YpOBHE OCHOBHOTO OOIIEro
o0pa30BaHMs, TaK U HA YPOBHE CpeHETO 00IIero 00pa3oBaHUs, IPU ONPEICICHUN
COJIEP)KATEIIbHON XapaKTePUCTHKU IIeJiel H3ydeHHUs TMpeaMeTa HarpaBlIeHUEM
MIEPBOCTECIICHHON 3HAYMMOCTH TPAJAWIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHAYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHWMSI, MPAKTHICCKON
JESTEILHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KyIbTYphl. C
METOJMYECKONH TOYKM 3PCHHS TaKOH TOIXOA K ONPEICICHHIO IeleH H3ydeHUsI
TpeMeTa SIBIISIETCS BITOJIHE OIPAaBIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJIAMH W3YYCHHs TpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) SABIAIOTCS:

e (QopmupoBaHHe CHUCTEMbl XUMUYECKMX 3HAHMW Kak  BaKHEHIIeH
COCTaBIIAIONIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMeHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKAa HAYKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHMUS
BEIIECTB M XUMHYECKUX peaklMi, HEOOXOIMMBIX [JIsi TNpUOOpeTeHuUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHUH,
MUMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHHUM U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEpPUMEHTa, COOJIOJIEHHEM TMpPaBUIl
6e30macHOro o0palleHus ¢ BeleCTBaAMH.

Hapsiny ¢ atum, conepxkaTelibHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHus
npeIMeTa B IporpaMme 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME cpelnHero odmiero oopazoBanus. CeronHs B
NpernojaBaHud  XMMHUM B OoONblIeH  CTENEeHM OTHAETCS  MPEeaIouTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAep>KaHus OOy4deHHs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00I1€00pa30BaTeIbHON OpraHM3alliK, BIIAJCIONIETO HE
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHOMW TPAMOTHOCTBIO, TO €CTh CIIOcOOaMu |
YMEHUSIMUA aKTUBHOT'O TIOJYYEHHs] 3HAHUN M MPUMEHEHUS MX B PEaNbHOW >KU3HU
JUTSL pEeUICHUS] TPAKTUUYECKUX 3a/ad.

B cBf3uM ¢ STUM mNpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KakK:

ajanTamys 00y4yarouuxcs K YCJIOBUSIM JUHAMHUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHME  HHTEIUIEKTYaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU U HX
IpUMEHEHHUEM;

dbopMmupoBaHue |y O0O0y4aromIMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIM), WMEIOIIMX YHUBEPCAIbHOE 3HAYEHWE JUIsl Pa3jIMYHbIX BHUIOB
JEeSTENbHOCTU: PEellleHus MpoOseM, MOUCKa, aHaian3a U 00paboTku MHQOpMaIUH,
HEOOXOJMMBIX JUIsI TPUOOPETEHHUsS] ONbITa JESATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B TIO3HAHUUM XUMHUHU, a TaKkKe [Js OIEHKH C TMO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEHIECTB M XUMUYECKHUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CpEeLy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUYaOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIONIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIA MOUCKA U aHalu3a yueOHOU u
HAYYHO-TIONMYJISIPHON WH(GOPMAIIMN XUMHUYECKOTO COJIEPIKAHMUS;

(dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, IMPHU IUIAHUPOBAHUU M TMPOBEJECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydJammuxca YOEeXKIEHHOCTH B T'yMaHHUCTHYECKOM
HANPaBJICHHOCTH XWMHH, €€ BAXXKHOW POJM B PEIICHUU TJIOOATBHBIX TpoOiiem
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEper HOro
OTHOIICHUS K TPHUPOAE M CBOEMY 3J0pOBBIO, a TakKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW NI MPUHATHAS TPAMOTHBIX pEHICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUs MpeAMET «XUMUS»
0a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HayuHbIe
PEIMETH.

OO61ee ynco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmero odpazoBaHusi, cocrapiseT 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heeomto).



COJEPXAHME OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[Ipeamer opraHnyeckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuajioB. Teopus CTPOCHHUS OPTraHMYECKUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHBIC TIOJI0)KeHUS. CTPYKTYpHBIE (hOPMYJIBI
OpraHWYecKUX BemecTB. [ oMosorus, wu3oMepus. XuMU4YecKas CBiI3b B
OpraHUYECKUX COCTMHEHUSX — OJTMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupuKaIuu opraHMYecKux BeriecTB. HoMeHkmaTypa
OpraHUYeCKUX COCJAMHEHUN (CHCTEMaThyecKkas) W TpUBHAIbHbIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbl H3YUYCHHS BEIIECTB M HX IIPEeBpaIlCHUN:
O3HAKOMJICHHE ¢ O0Opa3laMi OpPraHMYeCKHX BEIIECTB W MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHWYECKUX BEIECTB, HAOIOJICHUE U
OMHCaHNe AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
Ipu HarpeBaHuu (TJIaBJIeHUEe, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHMYECKHUU psia. MeTaH W dTaH —
IPOCTEHININE TMPEICTABUTEIN alIKaHOB: (U3UYECKHUE M XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus W TOpPEeHHs), HaXOXJAEHHWE B TPUPOJE, IOIyYeHUE U
IpUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN PsAll. DTUICH U TPOIMHICH —
NPOCTEHINNE TMPEICTABUTEIN aJIKEHOB: (U3MYECKHUE M XUMHUYECKHE CBOWCTBA
(peakiui THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKHUCICHUS U
MOJIMMEPH3ALINH ), TIOJTYYCHHE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 um meTwnOyranues-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakius monuMmepusanuu). [loiydyeHne CHHTETHYECKOTO
KaydyKa U PE3HHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUH Pl ALICTHIICH
— TPOCTEHUINMKA TMpeCTaBUTENIb AJKMHOB: COCTaB, CTpOCHHE, (uznueckue u
XUMHUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TaJOTEHUPOBAHUSI, TUIpATAIIUH,
TOpPEHHUs] ), TIOJTyUYCHHE U IPUMEHEHHUE.

Apenbl. beH3oin: coctaB, cTpoeHue, (puznuecKkue W XUMHUYECKHE CBONCTBA
(peakiuu TaJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYeHUE W MpUMEHeHue. 101yon:
cocmas, cmpoeHue, ¢uzuveckue U  Xumuyeckue  ceolcmea  (peaxyuu
2ANI0CEHUPOBAHUSL U HUMPOBAHUS), NOJYYeHue u npumenenue. TOKCUUHOCTh



apeHOB. ['eHeTHueckas CBs3b MEXIY YIJIEBOJOPOAAMH, IPHHAIICKANUMH K
pa3IMYHBIM KJIacCaM.

[TpupomHbIE HMCTOYHHUKH YTIIEBOAOPOIOB. IIpUpOmHBIA Tra3 W MOMYTHBIC
HedTssHbIe Ta3el. Hedth u e€ mpoucxoxkaenue. CrocoObl nepepaboTku HedTH:
NIePEeroHka, KPEeKWHT (TePMHUYECKHN, KaTaTMTUYeCKUi), muponu3. IIpomayKTel
nepepaboTKu HEePTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KameHHBIi
yroJIb U IPOAYKTHI €T0 TIepepabOTKH.

OKCIIepUMEHTAILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IPEBpaIleHUM:
O3HaKOMJIEHHME C oOpa3laMu IUTaCTMAcC, KaydyyKOB U PE3HWHBI, KOJIICKIUH
«Hedbte» wu  «Yromp», MOIEIMpPOBAaHHE  MOJIGKYJ  YIJICBOJIOPOJOB |
raJIOTeHONPOU3BOIHBIX, MTPOBEICHNE NPAKTHISCKON PabOoThI: MONydYeHHE STHIICHA
M U3y4eHHUE er0 CBOWCTB.

PacuétHbie 3amaumn.

Bbancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEaKIMd 1O M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM TPOTYKTOB PEAKITHH).

Kucaopoaconep:xamnue opranndeckne coeInHEHUs

[lpenenbHBIE OMHOATOMHBIC CHHPTH. MeETaHOI U JTAHON: CTPOCHHE,
buznyeckue W XUMHUYECKHE CBONCTBa (pPEaKkIMM C aKTHBHBIMH METaJLIaMHU,
raJloreHOBOJIOPOJIaMH, TOpPEHHE), TNPUMEHEHHE. BoOJOpOIHBIE CBSI3H MEXKIY
MOJIEKYJIaMU CITUPTOB. J{eliCTBHE METaHOJIAa U ATAaHOJIa Ha OPTaHW3M YeJIOBEKa.

MHoOroaroMHple  COUPTHL. ODTWJICHIIIUKOJNb ©  TIUIEPUH: CTPOCHHE,
buznyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO  IICIOYHBIMH
MeTaJUTaMH, KaueCTBEHHAsl peakids Ha MHOTOATOMHBIE CHHPTHI). JleiicTBue Ha
opraHu3M uenoBeka. [[puMeHeHne TIMIEpUHA U STHJICHTITUKOJIA.

deHON: CcTpOEHHWE MOJIEKYNbI, (QU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA.
TokcuunocTh (henona. [Ipumenenue gpeHomna.

Anpnerunbl UM Kkemowusl. DopManbAeTHI, AaleTadbJCTHA: CTPOCHHUE,
buznyecKkue W XUMHUYECKHE CBOWCTBA (peaKIMU OKHUCICHUS W BOCCTAaHOBIICHUS,
Ka4eCTBEHHBIE PEaKIInH ), TOTyICHHE U IPUMECHEHNE.

OMHOOCHOBHBIE TIpelebHBIE KapOOHOBBIE KHUCIOTBH. MypaBbHHAS U
YKCYCHAasi KUCIIOTBI: CTpOCHHE, (DU3MUECKHe W XMMHUYECKHE CBOMCTBA (CBOICTBa,
o0Ime IS Kiiacca KHUCIOT, PEakIus dTepUPUKAIUIH), TOJIyICHHE U TTPUMEHEHHE.
CreapuHOBasi U OJCWHOBAs KUCJIOTHI KaK TPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MBUTa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEee IeHCTBHE.

Cnoxuble >QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCIOT. [mapomu3
CIIOKHBIX 3¢upoB. XKupsl. ['uaponus xupos. [lpumenenue xupo. bronorudeckast
POJIb KUPOB.




YrneBonmpl:  coctaB, KiaccuduKamus ~— YriieBoAOB  (MOHO-, IH- W
nonucaxapubl). [oko3a — MpoCcTeHIuii MOHOCaXapua: OCOOCHHOCTH CTPOCHUSI
MOJIEKYJIBI, (U3NYECKHEe ¥ XHMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
runpokcunom Mmeau(ll), okucienne ammmadyHbIM pacTBopoM okcuma cepebdpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bl), HaXOXKJIEHUE B MpPHPOJ]E, MPHUMEHEHHE,
ounonormueckas poib. PorocuuTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u 1emirono3a kak mpupoaHble monuMepsl. CTpoeHHe Kpaxmamia u
HeJUTIo03bl.  du3uveckne W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJIH3,
Ka4eCTBEHHASI PEaKIUs C HOJIOM).

OKCIIepUMEHTAIIbHBIE METOABl H3YYCHHsI BEIIECTB M WX IPEBpaIleHUM:
NpoBeCHUEe, HAOMIOJCHUE W OINMUCAaHWE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJa
okcunom Mmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIMIIEPUHA C
runpokcunom menu(1l)), anpaerunoB (OKMCIEHNE aMMHAYHBIM PAacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHE Kpaxmalia C HOJIOM),
MPOBEACHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuétHbie 3amaun.

Bbrancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WMJIM MPOAYKTAa pEaKIMd 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKITHH).

A30TCOEepIKAIIIE OpraHNYECKHE COSTHHCHUS.

AMUHOKHCIIOTH KaKk aMpOTepHbIe OpraHnYecKue coeanHeHus. dusndeckue
M XAMUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha TpuMepe TIuIMHA). buomormueckoe
3HaYCHHE aMUHOKHUCIOT. [lenTumpl.

benkn kak mpupomHBIE BBHICOKOMOJICKYJSpHBIE COeIMHEHUs. [lepBudHas,
BTOPUYHAS M TPETUYHAS CTPyKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, JICHATYypaIlusl, Ka4YeCTBEHHbIC PEaKIUy Ha OEIKH.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
HaOJI0/ICHNE W ONMCAaHUE EMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEJIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIUN OCIIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHUST

OCHOBHBIC TOHSITUS XHMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHUN: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJISpHAS
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIUHEHUH —
TOJTMMEPHU3aINs U TIOTUKOHICHCAITHSI.

OKCIIepUMEHTAILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
O3HAKOMJICHHE C 00pa3IamMu MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.



Peanmzarusi MeXTpeIMETHBIX CBSA3CH MPU M3yUYSCHUH OPTaHWYECKON XUMUH B
10 kiacce OCYIIECTBIISIETCS YEpe3 HCIIOJb30BaHHE KaK OOIIMX eCTECTBEHHO-
HAY4YHBIX TOHSATUH, TaK M TIOHATHH, SBISIIONIMXCS CUCTEMHBIMHU JJIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyUYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIH (PaKT, TUTIOTE3a,
3aKOH, TEOpHsI, aHalN3, CUHTE3, KiIaccu(UKAIHs, MePUOIUIHOCTh, HAOIIO/ICHNE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJICITMPOBAHHE.

®dwuszmka: wMarepus, DOHEprusi, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BeIIeCcTBa, GU3MUECKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHHUS.

buonorus: kmerka, opram3M, Ouocdepa, OOMEH BEIIECTB B OpTaHU3ME,
dboTtocuHTE3, OWOJIOTHMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
hepMeHTHI).

['eorpadusi: MuUHEpabI, TOPHBIE MOPOJIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTIIHBO,
pECypCHI.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOIO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKHE TperapaThl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA dIeMeHT. AToM. SAapo aromMa, H30TONBI. DJIEKTPOHHAA
00oj0uKka. DHEpPreTHYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOWTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeesieHrs 3JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKOHA U [leprmoamdeckoil cCucTemsl
xumuueckux aneMeHTtoB JI. M. MeHmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpyHmaM H TepHoaaM.
3HayeHUe NEePUOAUYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenune BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIpHAS W TIOJIIpHAs, MOHHAs, MeTajuTmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XHMHUYECKOW CBsI3M (OOMEHHBIW M JOHOPHO-
akienTopHeiii). Bomopoanas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHHOCTb.
Crenienp okuciaeHus1. MoHbBI: KATHOHBI M aHUOHEI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT TUIA KPUCTAINIMUECKON PEIIETKHU.

[TonsaTne o nucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOWHBIE PACTBOPHI.
MaccoBas 10Jis1 BelllecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHMH. Homenxknartypa
HEOpPraHWYECKHUX BelecTB. ['eHeTHdeckass CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAICKAIMX K PA3TMYHBIM KJIACCAM.

Xumudeckas  peaknusa. Knaccudukanwss  XUMHUUYECKHUX — peakiuid B
HEOPraHWYECKONW W OpPraHWYeCKONW XUMHMHM. 3aKOH COXpPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3MuHbIX (pakTopoB. OOpaTtumbie
peakuur. XUMHYECKoe paBHOBecue. DaKTOphl, BIUAIONIME Ha COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanusa. CUibHBIC U cladbie AIeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAs, IETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCNEpUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB W WX MPEBpAILLCHUN:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xumMuueckux sjaementos 1. U.
MeHnneneeBay, W3ydeHHUE MOJeNied KPUCTAJUTMUYECKUX PEHIETOK, HAOMIOJCHUE U
OmMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3iioKeHUEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEAECICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpA, pEaKIMd HWOHHOTO O0OMeHa),
POBECHUE TPAKTUUECKON paboThl «BiusiHUe pa3IndHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKIum.

Pacuérnrle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEaKlHWil, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETHI, PAacu€Thl C MCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEIIIECTBAY.

Heopranuueckasi xumust

Hemeramnel. Ilomoxenue HemeraisioB B Ileproamueckor  cucrteme
xumudeckux asnemeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®uU3NYECKUEe CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETAUIOB (Ha mHpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BAXKHEHITUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrimepoga W KpeMHHS) U UX  COeAWMHEHUH  (OKCHIOB,
KHUCIIOPOJICOAEPKAIINX KUCTIOT, BOJOPOJIHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIJIOB U UX COCAMHECHUI.



Metamibl. [lonoxxenue merannoB B Ilepuoguueckoit cucTeMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTU CTPOCHHS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTtauioB. Ob6mue ¢uzndeckue cBoricTBa MeTaioB. CIiiaBel METaJIIOB.
DNEKTPOXUMUUECKUIN Pl HAMPSIKEHUN METAIIIOB.

XHUMHYECKHE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPHM, KaJIMM, KaJIbIIH,
MarHui, aJlOMUHUM, [UHK, XpOM, JKEJI€30, MEJIb) U UX COCAUHCHUI.

OO6mue crmocoObl ToydeHusT MeTauioB. lIpuMeHeHne MeTalloB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W UX MPEBpAILLCHUN:
U3y4YeHHEe KOJUJIEKIIMU «MeTauibl U CIUIaBbl», 00pas3IoB HEMETANJIOB, PEIICHUE
AKCTIIEPUMEHTATIBHBIX 3a/]a4, HaOJI0JIeHHEe W OINHCAaHUE JIeMOHCTPAIIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHJA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U IeJIoueid, KaueCTBEHHbBIE PEaKIIMU Ha KaTHOHBI METAIIJIOB).

PacuéTtHpic 3amaun.

Pacuétel Maccel BelecTBa WM 00BbEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Pons xumMum B oOecriedyeHUH SKOJIOTHYECKOM, SHEPreTUYECKOM M THIIEBOM
0€301acHOCTH, pPa3BUTUM MeAuIMHBL. [loHATHE O HAyYHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss 00 OOMUMX HAYYHBIX TPHUHIUIIAX TPOMBIIIJIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajabl, KpacKh, CTEKJIO, KepaMHKa,
Matepuaibl JUIsl JIEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYE€CKUEe U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUS U 30pOBbE YEJIOBEKA: MpaBUJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiia 0€30MaCHOT0 UCIIOIB30BaHUS MPENapaToB OBLITOBOM XUMHUU
B IIOBCEIHEBHOM KH3HU.

MexnpeaMeTHbIE CBA3HU.

Peanuzanus  MeXnpeaMETHBIX  CBsA3€H TNpU  HM3yYeHHH  oOmed
HeopraHmueckoi xumuu B 11 Kitacce oCyIIecTBIAECTCS 4yepe3 UCTIOJIb30BAaHUE KaK
OOIIMX ECTECTBCHHO-HAYUYHBIX TOHATHH, TaK W TIOHSATUN, SBJISIFOITAXCS
CHUCTEMHBIMHU JIJISI OT/CJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTe3, KiaccuuKaius, I[epUOIUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHNUE, SIBICHUE.



dusnka: MaTepusi, JHEPTUsI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaMOAKTUBHOCTb, MOJICKYJIAa, YHEPTETHYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECKHE BEIUYMHBI U €IUMHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, OKocHCTeMa, Owocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIC MOPOJIBI, MMOJE3HBIC UCKOMAeMbIe, TOTUIMBO,
pECYpCHI.

TexHoMOTHS: XUMHUYECKasl MPOMBIILICHHOCTh, METAJTyPrus, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTepHajioB, CEIbCKOXO3SHWCTBEHHOE TPOU3BOJCTBO, IHIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTHYECKass  MPOMBINUICHHOCTh,  IPOU3BOACTBO
KOCMETHUYECKHUX TpernaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AIIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOT'PAMMSBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OOy4YaromMUMHCS TMPOTrpaMM CpeIHEro oO0mero oo6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM U TmpeaMeTHbiM). HaydHo-meTtomauueckol OCHOBOW IS
pa3pabOTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEJIHEr0o OOIIEero
00pa30BaHuUs SABISIETCS CUCTEMHO-IESATETbHOCTHBIN TTOIXO/I.

B cooTBeTCTBUHM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS NpeaMeTa «XUMHUS» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHusl BbIJIETICHBI CISAYIONINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIUMHUCSI POCCUHUCKONW TPakIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIMYMEe MOTHBAIIMU K 00yUYEHUIO;

IIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUHN JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUii 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCsi PYKOBOJICTBOBATHCS B CBOEHU
JEeSTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH LETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

HaJIMYUEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUS MpeAMeTa «XUMHS» JTOCTHTaloTCs B
€AMHCTBE Y4YeOHONW ¢ BOCIUTATEIbHOU JEATEIHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTrO TPa)XJTaHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOTO3HAaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUs MpeaMera «XHUMHS»  OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1€ATeTbHOCTH
oOy4aromuxcs Mo peaju3aly MPUHATHIX B 00IeCTBEe IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEHH,
YBaXXEHUS K 3aKOHY U NMPABOMOPAJIKY;

NpPEJICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENIBHOCTH TpU CO3AaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU y4YeOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIN3E PA3IMYHbIX BUIOB YUYEeOHOU e TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHNSA

[IEHHOCTHOT'O OTHOIICHHS] K MCTOPUYECKOMY M HAydYHOMY HACJEIUI0
OTE€YECTBEHHON XHUMHMU;

YBaXEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
NPUMEHEHUS] XMMUU, OCO3HAHHS TOTO, YTO JOCTHXKEHHMS HAayKH €CTh pe3yJIbTaT
JUINTENTFHBIX ~ HAONIOACHHUM, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B TOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e MHPOpPMALMU O TEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOU
XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUM 3THUX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NOHMMAaHHUS IEHHOCTeM 370poBOTO W 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUsT TIpaBWJI O€30MacHOro OOpallleHus C BEeleCTBAaMU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOMN JEATEILHOCTH;

NOHMMAHUS 1EHHOCTH TMPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/IEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYrMX BHIAX
NS TEebHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHUH MPaKTUYECKUX 3ajaad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHICCKOMY HU3YUYCHHUIO MPOdecCruil pa3IuvaHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHH 110 XHMUH;

YBaXXCHUS K TPYILY, JIIOJSIM TPYy/Ia U pe3ysibTaTaM TPYJAOBON AeATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHIYQJIBHOW TpPAacKTOPHHU
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIeCTBa;

6) 3K0J10TNYeCKOro0 BOCIIMTAHUS:

HKOJIOTHYECKHU I1eJIeCOO0pa3HOT0 OTHONICHUS K TPHPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJie;

MOHMMAaHHUS TJO00AJILHOTO XapaKTepa AKOJOTHYCCKUX TPOOJIeM, BIIHSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TTPUPOTHON U COITUATBHON CPEIbL;

OCO3HAHHMS HEOOXOMUMOCTH MCIIOJNB30BAHUSA OCTIDKEHUM XUMHH IS
PEIICHHS BOIIPOCOB PAIIMOHATIBLHOTO TPUPOIO0IIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JEHCTBHM, TNPHHOCAIIUX Bped  OKPYKAIOIICH
NPHUPOJTHON Cpejie, YMEHHs IPOTHO3UPOBATH HEOJArONPHUSATHBIC 3KOJIOTHUYCCKHE
HOCIICJICTBUS MPEATPUHUMAEMBIX JICHCTBUI U NIPEIOTBPAIATh HX;

HAJIMYUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, YKOJOTHYECKOW KYJIbTYPHI,
OIIbITa NESITEIILHOCTH DKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TO3HABAaTEJIbHONH, KOMMYHHUKATHBHOW W COIIMAJIBHON
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHH
xemooouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOMN MTPAKTUKH;

NOHMMAaHHUS CIEeNU(DUKH XUMHUHM KaK HayKH, OCO3HaHHS €€ poJin B
(GOpMHpPOBAaHUN PAlMOHAIBHOTO HAYYHOTO MBIINUICHHUS, CO3JaHUU IIEJIOCTHOTO
IpeJICTaBIICHUs 00 OKPY)KAIOIIEM MHPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHICHUU MpoOJIeM COXpaHCHHUS
IPHUPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOM 3HAYUMOCTH XHMHH IS COBPEMCHHOMU
IMUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HaNpaBJIICHHOCTH W Ba)XXHOHW pOJIM B
CO371aHUU HOBOM 0a3bl MaTepUAbHOMW KYJIBTYPHI, PEIICHUH II100aJbHBIX TIPOOIEM
YCTOWYUBOTO Pa3BUTHS YEIIOBEUYCCTBA — CBHIPHEBOM, DHEPreTUUYCCKOM, MUIICBON H
HKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUITUHBI, OOCCIICYCHUH YCIOBUN
YCHEIIHOTO TPpyJa M SKOJOTHYSCKH KOMQPOPTHON JKM3HU KaXKIOTO 4ICHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB
MIO3HAHUS, WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh



noJjiydaeMble 3HaHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUs JieTlaTh 000CHOBAaHHBIE 3aKJIFOUCHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJy4YEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpoosieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEepeca K MO3HAHUIO U UCCIIEA0BATENHCKON IeATeTbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/Aa B pa3nu4HbIX chepax npodeccuoHaTbHOM
TSI TEeIHLHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pPe3yabTaThl OCBOEHUS Y4eOHOTO MpeaMmeTra «XuMus» Ha
YpOBHE CpeAHEro o0miero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIEHAyUHbIE TMOHITHS, OTpaKaroIlue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUPA M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
IpoIecc, CUCTeMa, HaAyYHbIA (pakT, MPUHIUI, TUI0TE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UcciieoBaHne, HaOI0IeHne, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJIbHbIE Y4eOHbIe NeHCcTBUS (TO3HABaTEIbHBIE, KOMMYHHKATUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTH U COIUATTBHOM KOMIETEHIIUU 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHUE 3HAHUS M YHUBEpCAJbHBIC yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXarOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBLHBIMH, KOMMYHHKATHBHBIMU U  PETyJIATHBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEePHbIC MPU3HAKU TOHSITHW U YCTAHABIMBATHh MX B3aWMOCBSA3b,



UCITIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS I OOBSICHEHUs OTIAEIbHBIX (DAKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIHIA;

yCTaHABIMBaTh MPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJeHHs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpUBaEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

NPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CUMBOJIUYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUYECKUT
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmysia, YpaBHEHHE XUMHYECKOU
peaKkIuu — TIPU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX M TMPAKTUUYECKUX 3ajad,
NPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAayYHOIO MO3HAHUSA BEIIECTB M XUMHUYECKHX
peaKiuu;

dhopMyIHpOBAThH IS U 33/1a49K UCCIIEIOBAHUS, UCTIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIC BOMPOCHI B KauyeCcTBE HMHCTPYMEHTa
MO3HAHMS U OCHOBBI i1 (DOPMUPOBAHUSI TUIOTE3BI 1O MPOBEPKE MPABMILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMN;

BJIQJICTh HABBIKAMM CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSATENIbHO IPOTHO3UPOBATh €ro pe3yiabTaT, (popMymupoBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOW HCCIEIOBATEILCKOM U MPOSKTHOM
NEATeNIbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PELICHUS MNPaKTUYECKUX 3a7ad, MNPUMEHCHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) pa6oTa ¢ undopmaumeii:

OPUCHTHPOBAThCA B PA3JIUYHBIX HMCTOYHMKAaX HWHOOpManuu (HAy4dHO-
NOMyJiApHasl JUTEepaTypa XHUMHUYECKOTO COJICpXKaHUS, CIPABOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAITUIO PA3IUYHBIX BUIOB U (OpM
peCTaBICHUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTb;



(bOopMyITUpOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBIC METOIBI MPHU TIOUCKE U
orbope wuHpOpPMAIMKA, HEOOXOAUMOW JUIsl BBIMOJHEHUS] YYEOHBIX 3ajad
OTNPECIEHHOTO THTIA;

NPHOOPETaTh ONBIT HCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMaIbHYIO  (OpMY  IPEICTaBIICHHS
uHpOopMaI¥K (CXeMbI, TpadUKH, TUArpPaMMBbl, TAOJIUIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B Ka4yeCTBE CpeAcTBa mpH paboTe ¢
XHMHYECKOW WH(POPMAIMEH: TPHMEHATh MEXIpeIMeTHbIe ((U3UYecKHue |
MaTeMaTUYECKHE) 3HAKU M CUMBOJIBI, pOpMYJIbI, a00OpeBHUATYpPHI, HOMCHKIATYPY;

UCIIOJIb30BaTh W MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH A€ HCTBUAMM:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXKAaeMOM TeMBbI B XOJI¢ JHAJIOTa W/HITU
JUCKYCCUH,  BBICKAa3blBaTh  HJICH, (POPMYJIHPOBATH CBOM  IPEIIOKCHHUS
OTHOCHUTEJIBHO BBITTOJTHCHHMS TIPS IJIOKEHHOH 3a/1a4H;

BBICTYIIATh C IPE3CHTAIIMECH PE3yJIbTaTOB ITO3HABATEIBHON JIeITEeILHOCTH,
TIOJIYYEHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJTHCHUHN
XHMHYECKOT0 SKCICPUMEHTA, MPaKTUYSCKOW pabOThl MO MCCICIOBAHHIO CBOMCTB
M3y4aeMbIX BEIISCTB, PeaiM3allii y4eOHOTO MPOoeKTa U (OPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIICJIOBAHMA MyTEM COTJIACOBAaHUS TMO3UIUN B
X071e 00CYXIeHHSI 1 OOMEHAa MHCHUSIMH.

OByajieHre YHHBEPCATBHBIMH PEeryJISSTHBHBIMHU TeHCTBHMM:

CaMOCTOSITCJILHO ITUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATCIIBHYIO
JCATEIBHOCTD, ONpenesas e€ Iead W 3ajavyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeJylaraéMblii  aJlTOPUTM  JICHCTBHHA TIPH
BBIMIOJTHEHUU YYeOHBIX M HCCJICJAOBAaTEIbCKUX 3aJad, BBIOMpATh Haubosee
3G QEeKTUBHBIN CcIOCO0 WX penieHUs ¢ Y4ETOM TIOJyYCHHsS HOBBIX 3HAHUH O
BEIICCTBAX M XUMHUUYCCKHUX PCAKIINAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIHM3a
1 CaMOOILIEHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS)
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHHM O XMMHYECKOM COCTaBIAIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUHU B T[IO3HAHUU SIBJICHHUUN



npupoabl, B  (OPMUPOBAHMHM  MBIIUIEHUS W  KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHHUs MPAKTUYECKUX 3a]1ay
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BJIAJECHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aTOM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKASI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpaIlIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIEPOIHBIM CKeleT, (yHKIMOHAJIbHAs TpyImna,
paguKall, U30MeEpHs, U30MEPhI, TOMOJIOTUYECKUNA P, TOMOJOTH, YIJI€BOAOPOMIbL,
KHCJIOPOJIT M a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHS
oprannyeckux Bemiects A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXane B OCHOBE NOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTOJIIOTMUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, TMOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHbIE MPU3HAKU TOHSITHM,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHATHSA NPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COETUHEHNU;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYEeCKMX BEHIECTB W  YpaBHEHUH XUMHUYECKUX PpEaKIuH,
U3rOTaBJIMBATh MOJEIU MOJIEKYJ OpPraHMYEeCKHUX BEIIECTB [JI WIUIIOCTPALMHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTI'O CTPOEHHUS;

c(OpMHPOBAHHOCTh YMEHUMN YCTaHABIWMBATH MPUHAJJIC)KHOCTh H3YUYEHHBIX
OpraHWYECKUX BELIECTB IO HMX COCTaByY U CTPOCHUIO K OINPEIEIEHHOMY
KJIaccy/rpymme CoeAuHeHU (yrieBOAOpPOMAbl, KHUCIOPOI U a30TCOIEpKalue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS), JaBaThb WM Ha3BaHUA T10
cucremarnueckoir HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBHUATLHBIE
Ha3BaHMS OTIEIBHBIX OPraHMYECKHX BEIIECTB (PTHJIEH, MPOIMIEH, alleTUJIEH,
ATUJICHIJIMKOJb, TJIHMIEPUH, (eHos, (popmanblerui, amneTanblerusl, MypaBbHUHas
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAas KHUCIIOTa, CTEApUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJUTI0I03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHMSI OINpPEACNSITh BHABl XUMHYECKOM CBSI3U B
OpraHMYeCKUX COSAMHEHUSX (OAMHAPHbBIE U KpaTHbBIE);



c(hOpMUPOBAHHOCTh yMEHHUS TPHUMEHATH TIOJOKECHHUSI TEOPUH CTPOCHUS
oprannuyeckux BemiecTB A. M. bytiepoBa 11 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUSI MACChHI BEIECTB;

chOpMHUPOBAaHHOCTh  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3ndyecKkre M XUMHYECKHE CBOMCTBA THIUYHBIX IPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIWJIEH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (EHOJ, aleTallbJIeTHl, MypaBbUHAsI M YKCYCHas KHUCIIOTBI, TJIIOKO3a,
Kpaxmal, IeJITI0JI03a, aMUHOYKCYCHAsI KHUCIIOTa), WJUTFOCTPUPOBATH TEHETUUYECKYTO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIIMX XMUMHYECKHX pPEaKIHUil ¢
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMUPOBAHHOCTh YMEHHUsI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
IPaKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTA
peakIMu 10 M3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIUH);

chOpMUPOBAaHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX
MeToJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJIICHUN (HaO0IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJI30BaTh CHUCTEMHBIC XWMHYECKHE 3HAHHS ISl TPUHSATHS PCEIICHHH B
KOHKPETHBIX KHU3HEHHBIX CHUTYyaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOIOJATh MPaBHJIa MOIH30BAHUS XUMUUYECKOM
MOCYJIOH W Ja00paTOpHBIM 00OpYyJAOBaHUEM, a TaKXe IpaBWia OOpalleHUs ¢
BEII[ECTBAMU B COOTBETCTBHUM C WHCTPYKIIUSIMHU IO BBITTOJTHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBIIOMHATh XUMHYECKUM
AKCTIIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIECTB MPYU HarpeBaHUH, TOJITyUEHUE
STUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KA4YEeCTBEHHBIC pEaKIMd OPraHUYECKUX
BEIIIECTB, JICHATypalus OEJIKOB NP HArpeBaHWH, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHMKA O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U J1A0OpAaTOPHBIM O00OpPYAOBaHUEM, TPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucCHh ypaBHEHUN COOTBETCTBYIOIIHMX
peakiuii u GOpMyJIHPOBAThH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(OpMaIMIO, TOJIyYaeMyK W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
uHdopMmanmu, MHTEpHET U ApYyTrux);



chOpPMHPOBAHHOCTh ~ YMEHMHA  COONIIOAATH  MpaBUjia  DKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpAaHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUSI HA >KUBBIE OPraHU3MBbI OMpPEAENIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHuMas cMbica mnokasarens [IJIK, moscHaTh Ha mpuMepax CrocoObI
YMEHBIIECHUS W TPENOTBPAIlEHUs HMX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YeJI0BeKa;

JUIsE OOY4YaOIIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUM;

JUISE  CIENBbIX U CIa0OBUIAIIMX OOYYAIOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.
11 KJIACC

[IpenmerHble pe3yabTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM JIJIS pEIICHHS TPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIKe TOHATUS (XMMHUYECKHM 3JIEMEHT, aToOM, W30TOom, S-, p-, d-
AIICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METAJUIMUECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKas PEIIETKa,
TAMBl  XUMUYECKUX  PEAKLUMH, PacTBOpP, JJICKTPOIUTHI,  HEDICKTPOJIMTHI,
AJEKTPOJIUTUYECKAsT JAUCCOLMAIUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM PEaKIMH, XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON Aucconumanuu, nepuoanueckun 3akon J[. M. Menpeneesa,
3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBpaIICHUs] SHEPTUU
IpU XUMHUYECKHX PEAKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIME B OCHOBE NMOHHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKUX SIBICHUM, (PAKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€301MacHOM HMCTOJIb30BaHUN BAKHEUIINX HEOPTaHHUUECKUX
BEIIECTB B OBITY ¥ MIPAKTHUECKOH JEATETbHOCTH YEIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE TPU3HAKU TOHSATHM,
YCTaHABIMBAaTh MX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIME TMOHSTHUSA MPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJIB30BATh XHMHUYECKYIO CHUMBOJIMKY IS
cocTaBieHus (OpPMyYJT BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIui,
cucreMarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHMYECKUX BeIeCTB (yrapHbli Ta3, YrieKHCHIBIA ra3, aMMHaK, TamiéHas
U3BECTh, HETAIlIEHAs! U3BECTh, MUTHEBAS COJIA, IUPUT U JPYTHUE);

c(hopMUPOBAHHOCTh YMEHUH OINPEIEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAsS, METaJNIMUeCcKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THUII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs, METAJUTMYeCKasi), XapakTep Cpeabl B BOJHBIX PaCTBOpaxX HEOPTraHMUYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHABJIUBATh MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K ONPEACIIEHHOMY Kiaccy/Tpymme
COeIMHEHUN (MPOCThIE BEIIECTBA — METAIbl M1 HEeMETaJIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOIUYECKOTrO 3akoHa [l.
N. MenaeneeBa u AEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIONIYI0, 0OBSICHUTEIBLHYIO
U TIPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuuyeckux snmemeHToB JI. M. MeHneneeBa, WCHONb3ys NOHATHA «S-, p-, d-
AJIEKTPOHHbBIC opOuTaIny, «QHEPTETUYECKHUE YPOBHUY, OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuojam u rpymmnam [lepuoguyeckoit cuctemMbl XuMUUecKux 3yementoB 1. W.
Menpeneena;

chOpMUPOBAaHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHWYECKHWX  BEHIECTB  Pa3lIMUHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHWE TE€HETHUYECKOW CBSI3M MEXKIYy HEOPraHMYECKUMHU
BEIIIECTBAMU C NMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KIIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUH TIO
pa3IMYHBIM TIPU3HAKaM (YUCIy U COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHECHHIO CTEIeHEeW OKHCIICHHUS AJIEMEHTOB, OOpaTUMOCTHU
pEeaKIUM, YYaCTHIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh ypPaBHEHUS PEaKIUH pPa3TudHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIMH, IOATBEPKIAAIONINE
KAUYeCTBEHHBI COCTaB pa3MYHbIX HEOPraHWYECKUX BEIIECTB, pPaCIO3HABATH
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBATh CYIIHOCTh  OKHCIHMTEIIHHO-
BOCCTAHOBHUTEJIPHBIX PEAKIIUNA MOCPEJICTBOM COCTABIICHHS JJIEKTPOHHOIO OanaHca
ATUX PEaKIU;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMENIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniuim Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh XUMHUYECKHUE IPOIIECCHI,
JIe)KaIllMEe B OCHOBE IMPOMBIIIJIEHHOTO MOJY4YEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a
TaKke cHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NPHUHIIUIIAX U
HKOJIOTUUECKHUX MPOoOIeMax XMMHUYECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHATHS «MaccoBasi JOJI BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUWM Ta30B
IpU XUMUYECKUX PEAKIIUIX, MACChl BellleCTBa WM 00bEMa ra30B MO0 M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIHU
BEIECTB, TEIUIOBOTO A(pdekTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTb YMEHUM COOIOJATh MPaBHJIa MOIh30BAHUS XUMHUUYECKOM
MOCYJIOH W Ja00paTOpHBIM 00OpYyJAOBaHUEM, a TaKXe IpaBWia OOpalleHUs ¢
BEII[ECTBAMHU B COOTBETCTBHUM C WMHCTPYKIIUSIMHU IO BBITTOJTHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OITBITOB;

chOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBIIONHATh XUMHYECKUM
AKCTIEPUMEHT (pa3lioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpEAEICHUE Cpelbl PACTBOPOB BEHIECTB C TOMOIIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHW peakIluw,
peakImu MOHHOTO OOMeHa, KaueCTBEHHBIC pEeaKIMu Ha Cylbdar-, KapOoHAT- U
XJIOPUJI-AHUOHBI, HA KaTUOH aMMOHHUS, PEUICHHE SKCIEPUMEHTAJBHBIX 3a/a4 0
temMaM «Metamne» U «HeMmeranmnasl») B COOTBETCTBHHM C TPaBHJIAMH TEXHHKU
0e301acHOCTH TIpU OOpaIeHUH ¢ BEIIeCTBAMH U JJaOOPaTOPHBIM 000PYI0BaHHUEM,
OPEACTaBIATh PE3ylAbTaThl XHMHYECKOTO0 DJKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUN U (DOPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(OpMaIIMIO, TOJIyYaeMyK W3 pPa3HBIX HCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHUKalu, MHTEpHET U IpyTrux);



chOpPMHPOBAHHOCTh ~ YMEHMHA  COONIIOAATH  MpaBUjia  DKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpAaHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OIACHOCThH BO3/ICMCTBUS HA )KMBBIE OPTAHU3MBI ONIPEIEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarenst IIJIK, moscHsAT, Ha mpumepax CcHocoObl yMEHBIICHHUS H
NpeIOTBPAILICHHS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsl OOY4YaOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

JUISE  CJIENBbIX W CIa0OBUIANIUMX OOYyYaroUIUXcs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHu# JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[Ipenmer oprannueckor xumun. Teopus
1.1 CTPOEHUS OPraHNYECKUX COETMHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3nea 2. YriaeBoaopoabl
2.1 [IpenenvHbIE YrIEeBOIOPOIbI — aJKAHBI 2
9 HenpenenbHble yrieBoI0pO/Ibl: aJIKEHBI, 6 |
aJIKa/InEHbl, ATTKUHBI
2.3 ApomMaTHYeCKUe YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HCTOYHUKY YTIIEBOAOPOJIOB U 3 |
uX nepepadoTka
Uroro no pazgeny 13
Pa3nea 3. Kuciiopoacoaep:kamue opranHudeckue coelMHEHUs
3.1 Cruptsl. eHon 3
39 Anbaeruasl. KapOOHOBBIE KHCIIOTBI. 7 1
Cnoxwnble 3¢ups
33 VYrneBosl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coenHeHust

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazgeny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 IInactmaccel. Kayayku. Bosnokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoububie | IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHU
Crpoenune atoMoB. Ileprnoanueckuii 3akoH
1.1 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemeHToB J[. . MeHnneneera
12 Crpoenue BeniectBa. MHOTOoOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaKLIUH 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranuveckasi Xumusi
2.1 Merasuibl 1
2.2 Hewmeranns 1 1
)3 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3nes 3. Xumus u ;ku3Hb
3.1 XUMHUS U 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 3




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara U@poBbIe
iy Tema ypoka Beero KonTpoabusie | IlpakTuueckue iyqeﬂuﬂ :)lﬁlil;l;osaTenbﬂme
padoThI padoThI pecypebi
| IIpeamer opraHn4deckor XUMHH, €€ |
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHsI OpraHM4YEeCKUX
2 coequrenuit A. M. Byrneposa, e€ 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semiects. Homenkmnarypa |
(cuctemMarnyeckasi) U TpUBUAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BEILLECTB
4 AnKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUU PAJT
5 MeraH u 3TaH — npocTenIme |
MIPE/ICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NpOINUIeH — IpocTeime |
MIPE/ICTAaBUTENH AJIKEHOB
2 IIpakTueckas padora Ne 1. «Ilomyuenue | 1
STUJIEHA U U3yYEHUE €T0 CBOMCTBY»
Anxanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Tlomyyenne 1

CUHTETUYECKOIO KaydyKa U PE3UHBI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHH psiji. AleTUIIEH —
MIPOCTEHIINIM PEICTABUTEIb AJIKHHOB

1 Beruncienus 1o ypaBHEHHIO XUMUYECKON
peakuuu

12 Apensl: 6eH3011 1 ToJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b YIJI€BOJOPOJIOB,
MIPUHAUIEKALTUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIE€BOAOPOIOB!

14 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(TSHBIC
ras3bl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIE€BOAOPOIOB!

15 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(PTAHBIC
ras3sl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KoHnTponsHas paboTa o pazueny
«YTeBogOpOaBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJI ¥ 3TaHoJ. BoopoaHast cBs3b

13 MHOroaTOMHBbIE CIIUPTHI: ATUIIEHTIIUKOJIb U
[JIALEPUH

19 @DeHOJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE
U XUMHUYECKUE CBOICTBA, IPUMEHEHHE

20 Anpnerupl: GopMabaeTua U
areranbIeru]. AUeTOH

71 OnHOOCHOBHBIE MpEJIeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI

22 IIpaxTnueckas padora Ne 2. «CpoiicTBa




pacTBOpa YKCyCHOM KUCIOTBD)

CTeapI/IHOBaH 1 OJICMHOBAasA KHUCJIOThI, KaK

23 MIPEICTAaBUTENHN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpL1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeHCTBHE
CrnosxHbie 3(UPBI KaK TIPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HIPOITU3 CIIOKHBIX
3pupoB

%6 XKupsr: ruaponns, npuMeHeHue,
OnosoTNYecKas pojb KHPOB
VYTaeBoisl: cocTaB, Kiaccupukanus.

27 Baxwueline npeacTaBuTeNn: ri0K03a,
bpykTO3a, caxapo3a

73 Kpaxman u nemntono3a kak npupoIHbIe
MOJIUMEPHI
KoHnTponpHas paboTa no pazueny

29 «Kucnopojconepxaiiue opraHuuecKue
COCIIMHEHUS

30 AMWHBI: METUJIAMHUH W aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCTUHEHUS, UX
ononornyeckoe 3HaueHue. [lenrumbt

1 benku xak npupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS

13 OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN

34 OCHOBHBIE METObI CUHTE3A




[InacTmacchl, KaydykH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGI[HHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUN 371€MEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aToMOB

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
CUCTEMa XMMHUYECKUX 31eMeHTOB [I. .
Menneneesa, UX CBSA3b C COBPEMEHHON
TEOpHUEH CTPOCHHUs ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHYECKUX IJIEMEHTOB M UX COCIMHCHHM T10
IpymnIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBbI
xuMmuueckux anementoB /.M. Menneneena B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XUMUYECKasi CBsI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHHS
KOBAJICHTHOM CBs3U. BoopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUIIATENHHOCTb.
Crenenn okucieHnus. BemniecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonaTHe 0 AUCTIEPCHBIX CHUCTEMAX.
HctuHHbBIE U KOJUIOUIHBIE PACTBOPBHIL.
MaccoBast 10715 BEIIECTBA B paCTBOPE




Knaccugukarus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX COEAUHEHM. | eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIECTB, PA3TUYHBIX
KJIacCOB

Knaccugukanms XuMHIeCKUX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS DHEPTUU ITPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peakInH.
XUMHUYECKOE PAaBHOBECHUE

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN»

11

DnexTponuTHdeckas auccornuanus. [lonsrue
0 BoJiopoiHOM Tiokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHn4eCKuX U HCOPraHMICCKUX BCUICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakmuu. [TonsaTie 06 snekTposmse
pacIyIaBoB U pacTBOPOB COJICH

13

KoHnTponrHas paboTa o pazueny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN»

14

Merainel, ux noJyioxkenue B [leproanueckoit
cucTeMe XUMHUYECKuX demMenToB . 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMmoB. O0mMe pU3NIecKue CBOMCTBA
METaJIOB




15

CrinaBel METAUIOB. DNEKTPOXUMHUYECKUH PAJT
HaIpsHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUM, KaJlui, KaJIbIIUii, MarHuH,
IIOMHUHMI) U UX COETMHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIH K KX
COoeTUHEHUN

18

XHUMHUYECKHE CBOMCTBA ITMHKA, JKelie3a U UX
COoeqUHEHUN

19

IIpakTnueckas padora Ne 2. "Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
«Metanne"

20

HGMGTEUIHI)I, HUX ITOJIOKECHUEC B
[Tepuoanueckoii cucTeMe XUMHYECKUX
anemeHToB [[. . MeHneneera u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®ur3nYeCKne CBOMCTBA HEMETAIIOB.
AnIoTpoInus HEMETAIUIOB (Ha MpuMepe
KHCIIOpOo/1a, cephl, pochopa u yriiepoa)

22

XUMHUUYECKUE CBOMCTBA rAJIOTE€HOB, CEPBI U UX
coeqUHEHUN

23

XuMUYecKre CBOKCTBA a30Ta, hocodpa u ux
COCIMHEHU N

24

XUMHUYECKHE CBOWCTBA YIIIEPOa, KPEMHUS U
HUX COeIUHEHUN

25

[IprumeHeHne BaXKHENIINX HEMETAIIIIOB U UX
CcoeqUHEHUN

26

O06001IeHUE U CUCTEMATU3ALIMS 3HAHUN 110




TeMe «HemeTamiely. BeraucieHus no
YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

IIpaxTnueckas padora Ne 3. «Pemenue

27 OKCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME 1
"HemeTtanmnsl"»

)3 KonTtponsHast pabota mo Temam «MeTayibi» 1
n «Hemeramibn

29 Heopranuueckue n opraHuueckrue KUCIOTHI. 1
Heopranuueckue n opraHuueckre OCHOBaHUS
AmboTepHbIE HEOpPTraHUYECKHUE U

30 OpraHMuYecKre coelMHeHus. [ eneTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB
Pounb xumuu B 0O6ecrieueHuH SKOJIOTHIECKOH,

31 SHEPTreTUUECKOM U MUIIEBON OE30TTaCHOCTH, 1
Pa3BUTUU MEUIIMHbI
IIpencraBienust 00 00X HAYYHBIX

32 MIPUHLUAIIAX TPOMBIIUIEHHOTO ITOJTy4eHUS 1
BAKHEWILNX BELIECTB

33 YenoBek B MUpPE BEILIECTB U MaTEpUaIOB 1

34 XUMHS U 3I0pPOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 xnace/ Kysnenosa H.E., I'apa H.H., JI€skun A.H.; nox pemxakuueit
npodeccopa Kapriosoit A.A., AkimoHepHoe obmecTBo «M3maTenscTBoO

«HpOCBGHleHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoanyeckoe nocooue —
0a30BbIi ypoBeHBY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMUs B TeCTax, 3ajadax,
ynpaxkHenusax. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe 1 IpOoBEepOUHbIe PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 kacc:
Hacronpnas kuura jqis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3agauu 1o XUMuU U
criocoObl ux pemeHus» - M.: «Jlpodar, 2021rox.

7. B.I'. leancoBa «Xumus 11 kiacc moypoyHble TUTaHBI 110 YICOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonarorpaa» Yuurens 2018ro.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.:
Oxk3ameH, 2019r.
9.9. O.C.T'abpuensH, N.I'.octpoyMoB «XUMHUYECKUI IKCIIEPUMEHT B 1iKoJje 11

kiace»; - M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
UHTEPHET

Ha YPOK XUMHUI»

http://him.1september.ru Equnas xomnexius LIOP: TlpenmeTrHas komiekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4UHbBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0meo0pa3oBaTeasHOTO
noprana

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

http://www alhimik.ru Bcepoccutickas onumIiiaa mKkoJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: 3JI€KTPOHHBIN YUeOHHK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEHK: XUMUS
http://www.chemistry.ru JluctaniimonHas oJuMIIMaaa Mo XUMUH:

TGHGKOMMYHI/IKaIII/IOHHBIﬁ O6paBOBaT€HBHBIﬁ ITPOCKT
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