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NHOSACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOTpaMMbl CPEIHETr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, ¢ yuérom Konnenuuu mnpenoaaBaHust
ydyeOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
deneparnuu, peanu3yONMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBbl, U
OCHOBHBIX ToJIokeHU «CTpareruun pa3BUTHUsl BocmuTaHus B Poccuiickoii
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUU, K OMPEACICHUIO
oO1ieit crpaTteruu oOydeHUs, BOCIIUTAHUS U PAa3BUTHUsI O0YJAIONMIUXCS CPEACTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
colepKaHMs, pPe3yabTaToB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTalloOM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH ILIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOW cpene. Peamusyerca xumuueckoe o0Opa3oBaHUE
oOydJarommuxcs Ha YPOBHE CPEIHETo 001ero oOpa3oBaHusl CPEACTBAMU YUEOHOTO
npeaMera «XUMHS», COJEpPHKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAEieHbl B
mporpaMMme 1O XUMUU C YYE€TOM CHenu(PuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON XU3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mux I1enell W TPUHIUIOB, XaPAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XVMHS KaK AJEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHUE€ LEJTOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaKk O €UHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS



BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKU3HHU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbI 3JJOPOBBSI.

B coorBercTBHM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOIm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHndeckor xumuu. @opmMUpOBaHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00eCleYyMBaeT BO3MOMKHOCTh PAaCCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW HAa  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKEe Ha YpPOBHE CTEPEOXHUMHUYECKHUX U  IJIEKTPOHHBIX
MpEeACTaBICHU O cTpoeHun BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUH. B Kypce OpraHnyeckod XUMHH I[OJy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs IMEepBOHAYATLHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO o0O0mmero oOpa3oBaHUsA
TEOPETUUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0y4aromuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3ULUH,
riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MpOTeKaHus AomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COZAEpPKaHUS, UMEIOIIMMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IpPYTMMH HayKaMH, PacKpbIBalOT €€ poiib B MO3HABATEIbHOM U MPaKTUYECKOH
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMAILUIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs HWHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ei1oM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO ~ yYPOBHS ~ M3y4Y€HUSI OPUEHTUPOBAHO  HA
dopMupoBaHue y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uuen, TakMX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCIHEPUMEHTA H
pEelIeHs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmane pemeHuss 3agay  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (GopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3IMYHBIX BHUJOB JEATENBHOCTU: peIIeHUs MpodieM, IOHUCKa, aHalu3a MU
00paboTku MHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITA TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CpEAHEro o01Iero oopazoBaHus, Ipy ONpPEaEICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YEJIOBEKAa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOIMYECKOM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHUI0 Leleil M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3YYEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3blKAa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKluuid, HEOOXOIUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO 3KCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHuUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud ~ XMMHUM B OoJblied  cTermeHu OTHAETCs  MPEeANoYTEeHUe
NPAKTUYECKON KOMIIOHEHTE CoOjepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUM, a (YHKIIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYEHUS 3HAHWM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEeIICHUS TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHWE MPUOOPETAIOT TaAKKE 1IEIH U 3a7a4H, KaK:

ajganTanys oOy4yarolInXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYYarONMIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHBEPCAJIbHOE 3HAUYEHUE JJISI Pa3JIMYHbIX BHUJOB
JesITeIbHOCTU: pelIeHus MpoOiieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHMHUYECKUX
MPOIIECCOB HA OPTraHU3M YE€JIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUU C KM3HCHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOTO U JIOTUUECKOTO
MBIIUICHHS, HAOII0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYawIuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJIM B PEIICHUH TJI00abHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHCHHS YHEPTETHYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OINbITA
UCIIOJIb30BaHMS TTOJTYYCHHBIX 3HAHUW JIJI TMPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUSI»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEeIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YYCHHUS] XUMHUH, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [omomnorus, u3oMepusi. XUMHUYECKass CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEeHHS] BEIIECTB M MX MPEBPAILCHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[P HarpeBaHuu (TU1aBjieHre, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpPOCTEHIINMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUe M
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPHUMEHEHHE. T01yon:
cocmas, cmpoenue,  uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. IIpUpoAHBI ra3 W IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKInu).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA M 3TAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
OopraHu3M 4enoBeka. [[pumMeHeHne ruiepruHa u STUIEHTJIUKOIIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUU OKUCICHHS U BOCCTaHOBJICHUS,
KAueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3UYECKHE U XMMUYECKHEe CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepudukaiim), NoaydyeHue U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uwaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucrnenne ammuayHbiM pactBopoMm okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeuoNo3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBAa Kpaxmayia (THUAPOIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKLUMUU OJAHOATOMHBIX CIHMPTOB (OKUCIEHHE ATaHOJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
POBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYE€HUE aMUHOKHUCIOT. [lenTuebl.

benkn Kak NpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHEeHMs. IlepBuuHas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, IC€HATypallysl, KaueCTBEHHbIE PEaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAILIMOHHBIX OMBITOB: JIEHATYypalus OelIKoB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICcOKOMOJIEKYISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METO/Abl HM3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U NPU U3YyUYEHUU OPTaHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAY4YHbIE MOHATHUS: SBJIEHUE, HAYUHBIH (DAKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3UUECKUE BEIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypeBl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccornuanus. CriibHBIC U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pEaKIHM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEMIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenune meramnoB B llepuoanueckon cucteMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aTomMoB MeTasuioB. OOmue ¢usnueckue cBoiicTBa MetamioB. CrjiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHUA METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KU, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCIMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWE M OIMUCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecriedyeHUH JKOJIOTUYECKOW, SHEPreTUYCCKOM M THUIIEBOU
0€301acHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIJICHHOTO
MOJIYYEHHS] BAXKHEHIIINX BEIIECTB.

UemoBek B MHpPE BEHIECTB W MaTE€pUATIOB: BAXXHEUIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
ya00peHusl.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBUJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBISAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IMOHATHH, TaK W TIOHSATHH, SBIISIONTAXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, AaHaJM3, CHUHTe3, KiaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
AKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XJAAaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JIESITEIbHOCTH
OOy4JaromuXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TPyA0BOro BOCIIMTAHUSA:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAMBUIYAJIBHOM TpaeKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€J€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOOTIONb30BAHNUS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUS 00 OKPYKAIOIEM MHUpE KaK O €IUHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHNM HOBOMW 0a3bl MaTepUATBLHOW KYJIbTYPHI, PEIICHUH TI00aIbHBIX IPOOIEeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKHM3HU KaXKIOTO HWICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHU, YMEHUS JesIaTh 00OCHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LENbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIBbCKON NEATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cdepax MpodhecCuoHATbHOU
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATbl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTpaKaroIIueC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAaYKaX (MaTCpI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U ,prrl/le);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHBI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecreunBaIoIIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOW KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHUBEpCAIbHBIC Y4COHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JNICUCTBUSIMHU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBIMH NMO3HABaTEJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUecKkas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0OB HAYYHOrO MO3HAHUSA BEUIECTB M XUMHUYECKHX
pEeaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI Jisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ylbTaT, (OPMYITUPOBATH
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESITEBbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pPELICHUS NPAKTUYECKUX 3a1ay, MPUMEHEHUIO Pa3JIM4YHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEepHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUAOB U (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCHOJb30BAaHUS HH(OOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEICTBAa Mpu padore cC
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJjajieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU J1€/iCTBUSIMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBaTh MpejaracMblii  aJI'OPUTM JIEUCTBUN TIPHU
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMHM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YyHKIMOHAIbHAs TpyImia,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTHYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUUECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHNYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
W3rOTaBIMBATh MOJEIN MOJEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbl, KHUCIOPOI U a30TCOoJeprKalue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EHON, (OopMaIbAETH, aleTalbIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEPUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCyCHasi KHCJIOTHI, TJIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOTHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakimu 10 H3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOII0JIeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHMEM, a TaKXKe IpaBUJia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpaIeHUs OPTraHUYECKUX BEIIECTB IPU HArPEBAHUHU, TIOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEJACTABIATh PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaLMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3MBbI OIpPEAEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
ANICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TANBl ~ XMMUYECKUX  PEAKIMHA, PacCTBOP, DJIECKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIbIA ra3, aMMHakK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOHAsI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymrne
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpaeneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuudeckux syemeHtoB JI. M. MenneneeBa, McmoJyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KIAaCCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUN pPa3TuIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOJHATh XUMHYECKHIA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnH,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPATOPHBIM 00O0PYIOBAaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TONy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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Bupryansnas Xumunueckas [llkomna. Anpec caitra: http://him-school.ru
[TopTan pyHInamMeHTanbHOTO XUMUUYECKOro oopazoBanus Poccuu. Anpec

camta: http://www.chemnet.ru
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