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HOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO oO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpeamera «XuMHUs» B 00pa3oBaTeNIbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIokeHu «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt cTpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumusi» i 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON  OpraHU3allMM, SBJISETCS HEOThEMIIEMOM YacThlO WX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTalloM pealn3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peammsyercss XumMudeckoe o00Opa3oBaHHE
00y4aloUIxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera «XUMHsS», COJIEpXKAHUE M TMOCTPOEHHE KOTOPOTO OMNpENEeieHbl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWU TIPUPOJLI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero o01ero oopazoBanus B Poccuiickoit deneparum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO pOjb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUAIBHOW KYIBTYpHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE MOHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUSA B3aAUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JaCTIMU MPUMEHEHUS.

TecHO B3aMMOJIEMCTBYS C APYTMMHM €CTECTBEHHBIMH HAyKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTUM HampaBlieHa Ha PENICHUE
MI00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON OE30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKONW XUMHUHU (C BKIIOUYCHHEM 3HAHUU U3 OOIIeH XUMHUU) U
opraHndeckor xumuu. opmMUpOBaHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO Yy4eOHOTrO MaTepuala u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUU CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBIECHU O cTpoeHuHn BemecTB. C(CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuyecKkOod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHuss B mOpeameTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUN MaTepuan u (DAKTOJOTHMYECKHE CBEACHUS O BEMIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUSD» O0ydYaromuMMcesl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOIMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 53TOro 3aKkoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpoTeKaHus pgomnoiHsercs B Kypcax 10 m 11 knaccos
AIIEMEHTAMHM COJEpPKaHUS, UMEIOIIMMU KYJIbTYpOJIOTMUYECKUI M TPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKphIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHUYECKOU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHSTh €€ M TONOJHEHUS 3HAHWM, pEHIeHUS WHTEJUICKTYalbHBIX |
AKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS — M3y4Y€HUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4aroIIUXCS MHUPOBO33PEHYECKON OCHOBBI JIsI TOHUMAaHHUS
¢unocopckux uuen, TaKMX Kak: MaTEepUAIbHOE €IMHCTBO HEOPraHWYeCKOro |
OpraHMYecKOoro MHpa, OOYCIIOBJIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOAHBIX SBJICHUN IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYM MEXKIAy HOBBIMH (aKTaMH U  TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PELICHUU DKOJIOTHUYECKUX MpoldiieM, a
TaKKe MpoOsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmnmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS W COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalOT  (popMupoBaHUe
YHUBEPCAIBHBIX Y4YEOHBIX JACHCTBUM, HUMEKOIMUX 0a30BO€ 3HA4YCHHE JUIA
pa3MYHBIX BUJOB JESATENIBHOCTU: peHIeHus NpodiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECCKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHHUM
XUMUHU.

B mnpaktuke npenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs, IPU ONPEACTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKHU LEJIed HU3y4YEeHHs] MpeJMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO TMPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOIMYECKOM TOUKHM 3PEHHUsS] TaKOM MOJAXOJ K OINpPENENICHUIO0 LeNed U3y4eHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM KaKk  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX peakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 TTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XMMUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkarelibHas XapakTEepUCTHKA Ielel U 3a1a4d U3ydyeHus
npeaMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIed  cTermeHu  OTHAAETCs  MpeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJICIONIETO HE
HAOOpoM 3HaHUM, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOUN KU3HH
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 9TUM mnpu U3y4YeHHHM TpeaMeTa «XHUMHS» JOMHHHUPYIOIIEe
3HauYeHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTauys oOy4yarluXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupoBaHME  WHTEUIEKTYyalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3JIU4YHBIX BHUAOB
JESTENBHOCTH: PEIICHUs TPOoOIeM, MOUCKa, aHaMu3a U 00paboTKKM MHGPOPMAIIHNH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BELIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJI1 MOMCKAa U aHainu3a y4eOHOH u
HAy4YHO-TIOMYJISIPHON MH(OPMAIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWUU U TPOBEIACHUU XUMUUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalomuxcs yOeKIEHHOCTM B TYMaHHCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIOOANBHBIX HpoOsieM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOGHOM mmaHe cpenHero ooOImero o0pa3oBaHMs TPEAMET «XUMHSI»
06a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHHUS] XMMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsT OpraHuYecKuX
coenunenuil A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCcKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBinenue o kinaccupuKalMu OpraHuyeckux BeuniecTB. HoMeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaXXHEHIINX MPeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M MX NPEBPAICHUN:
O3HaKOMJIEHHE C O0pa3laMy OpraHMYeCKHX BEIIECTB W MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO0 OPTAHNYECKUX BELIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTIIMBaHUE U TOPEHNE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMU psia. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAl. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAllUU, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonumepusanuu). llonydyeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKPHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psill. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIpUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTalluH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHUPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupomHbiii ra3 MU IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ npoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEeKUHI (TePMUYECKUHM, KaTaquTH4YecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHE C oOpa3uaMu IUIacTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYUYEHHE ITUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrle 3agaun.

Bobruncienuss 1o ypaBHEHHIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJYKTAa PEAKIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN W 3TaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIa U 3TAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W  TIIHMIEPUH: CTPOCHHE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chHpTh). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue riminepruHa U 3TUICHTJTUKOJIA.

deHo: CTPOCHHE MOJCKYJIbl, (U3UYECKHe W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowuvl. Dopmanpaerui, auneTalbIACTUA: CTPOECHHUE,
¢usnyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAsS U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MYECKHE U XMMUYECKHE CBOWCTBa (CBOWCTBA,
o0miue IS Kiacca KUCIOT, Peakius 3Tepu(HKaIim), ToJydeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBUE.

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



VYrneBogpl: cocraB, Kilaccu@UKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucienne ammuadHbiM pacTtBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heoo3bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIM3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBe/ieHne, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernioB (OKuCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(Il), BzammomercTBHE Kpaxmalia C HOJIOM),
POBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA MJIM IPOJYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJTYKTOB PEAKIINN).

A3zoTconepxaliye OpraHuuecKue COCINHEHHS.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIuLuHA). bromorumdeckoe
3Ha4ECHUE aMUHOKUCIOT. [lenTuasr.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OeikoB. XHUMHUECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKuu OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHICHCALIUS.

OKCHEpUMEHTAIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U NPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX ITOHATUHN, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIaccU(UKalys, NepUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: kierka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypeBl.

TexHonorusi: nUIIEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumuueckud anemMeHT. AtoMm. Sapo aroma, HW30TOMNBIL. DJIEKTPOHHAS
000JI0YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnuecknit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoOANYECKOro 3akoHa U lleprmoanueckoil cuCTEMBbI
xuMu4decknx 3nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOHBIX BEIIECTB IO TPYINaM H TEpUOAaM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CB3M (OOMEHHBI W JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKHU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10Jisl BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSIHUE
xumMuudeckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccornyanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTAas, HEUTpaabHas, IEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanusa Taonui «llepuonuueckas cucrema XuMudeckux asnemeHntoB J[. U.
MenneneeBay, W3ydeHUE MOJeNeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONPEACICHUE CPeibl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (GakTOpOB HA CKOPOCTh
XUMHUYECKOU PEaKI[AN.

Pacuérunle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHUMEM MOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
du3uyecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETayloB (Ha mpumepe
KHCJIOpoJIa, cephl, (hocdopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETANIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnE BAXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Meramisl. Ilonoxenue merannoB B [lepuoguyeckon cucTteMe XUMHUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atoMoB MeTauioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUI P HANIPSKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

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

ODKCNIEPUMEHTAIbHBIE METOJbl HM3YUYE€HHUSI BEIIECTB W UX MPEBpALLCHUM:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouel, KaueCTBEHHbIE PEaKIIMU Ha KAaTUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuérer Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIH OHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponbp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYCHUS] BaXKHEUIINX BELIECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUallbl, OPraHUYECKUE U MHUHEpaJIbHbIC
ya0OpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXnpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM Xumuu B 11 Kiacce OCyIIECTBIAETCSA 4epe3 UCIOIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukanus, TI[EPUOJUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEHTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3NUYCCKUE BEITMUUHBI U SIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS POMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysbTaTaM OCBOEHUS
oOydJarolmuMHucs TporpaMM cpeaHero oOmiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
0o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/ICIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJAUIINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH
JESITEbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TpeaMeTra «XUMHUs» JOCTHTaloTCs B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUSA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXcs M0 peaqu3aiuy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHAIU3€ PA3JIMUHbIX BUJIOB YUECOHOU €S TEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUA:

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

YBaXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W IMI03HABaTEJIbHBIX MOTHBOB B TMOJYYCHHUU U TMOCIEAYIOIIEM
aHajau3e MHQPOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBECHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpalleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOneHus
aJIKOTOJIsl, HAPKOTHUKOB, KYypEeHUSs );

5) TpyA0BOro BOCIIMTAHUS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIBHOM TpaeKTOPHUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3aiid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHMS

AKOJIOTMUYECKHU II€JI€CO00Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MMPUPOIOTIONB30BAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaroen
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEHCTBUH U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBbHOMU
PAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUS 00 OKPYXKAIOLEM MUpE KaK O €IMHCTBE MPUPOJAbl U UYEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBIICHHOCTH W BaXXHOM poOJU B
CO37aHNHM HOBOHW 0a3bl MaTepUATBLHOU KYIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI
VCHEIIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM JKHU3HM KaXJOTO dUJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUS CYUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 0OOCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOLIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTepeca K IIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pa3iMuHBIX cepax npodeccuoHaIbHON

NEATEIIbHOCTH.
METAITPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo Tmpeamera «XuMus» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYMMBIC TUTSt dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHbBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIINE
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpAa M CHeUUu(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIHUsl, SIBJIICHHE,
IpoIecC, CUCTeMa, Hay4YHbIH (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIE y4eOHbIE IEHCTBUSA (TO3HABaTEbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJILHOW KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJabTaThl OTPAXaroT OBJIAJECHUE YHUBEPCAIbHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBUSA:

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

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU ETSAMU;

HCIOJIb30BAaTh MPHU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAY4YHOI'O MO3HAHUS BEIIECTB U XMMHUYECKHX
pPEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MMOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, HPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3amPOChl U MPUMEHSTh PA3IUUYHBIE METOJbI MPHU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTUMabHYIO  (OpMY  MPENCTABICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaMeTHble (pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POpMyIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HACH, (OPMYIHUPOBATH CBOM  MPEJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IO3HABATEIbHOW JEsATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCAJIBHBIMHU PEryJISTUBHBIMH JeiCTBUSIMMU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss e€ Iead W 3aJa4d, KOHTPOJUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaracMblii  alTOPUTM JEHUCTBUH TMpH
BBIMIOJTHEHUU YYE€OHBIX M UCCIENOBaTEIbCKUX 3a/lad, BHIOMpaTh Haubosee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckass XUMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TMO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOUMOM 1JIs pelIeHUs MPAKTUYECKUX 3a7ad
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIN CKelleT, (yHKIMOHAIbHASA TpYyIa,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUS,
JieXKalue B OCHOBE TMOHMMAaHUSA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEWIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUUECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTepHbIC MPU3HAKK TOHSTHIM,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYIO CHMBOJUKY JIJIS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I WIUTIOCTPAIMH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJICKHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINPEeaeIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOI U a30TCOAECpKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM HAa3BaHUS IO
cucreMarnueckoi HomeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHICH, NPOIWICH, aleTUJIEH,
ATWJICHTJIMKOJb, TIHIEPUH, (EeHON, (HOpMalIbIETHa, aneTaibJerTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytneposa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

chOpMUPOBAaHHOCTh  YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nMUYecKue U XMMHMYECKHE CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JTWJIEH, MPOIMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, alleTalIbJIeTHU]l, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UJUTFOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
MPaKTUYECKOE MIPUMEHEHUE MPOAYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEaKIUN);

chOpMHUPOBAHHOCTh YMEHHH BJaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU NIPU U3YYEHUU BEILECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XMMHYECKHWE 3HAHUS JJISI TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
nocyfoi U 1abopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUAMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHMYECKUX
BEILIECTB, Je€HaTypalus OEIKOB IpPU HarpeBaHUU, IBETHHIE PEAKIHMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyK H3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMI  coOJIOAaTh  MpaBUiia  AKOJIOTHYECKU
L€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXKaIOIIEeW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT, Ha mpumepax crocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIUXcsi: YMEHHE HMCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOmmas M HeopraHuvecKas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOH  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SBJICHUM
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1ad
U DKOJIOTUYECKH O0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, M30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs peIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XMMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW XHMMHUUYECKHX  pEeaKIui,
cuctematnueckyto HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COECIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJCHTHAsi, MOHHAs, METaJNINYECKasi, BOJOPOHASI) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOIO BellecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMbI
xumudeckux snemeHtoB JI. M. MenneneeBa, McHoJsib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHWYECKUX JJIEMEHTOB U UX COCAUHECHUU
1o nepuojam u rpynmnam [lepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB /. M.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  Pa3JIMYHBIX  KJACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupyrolluX BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaKIy, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3ITAYHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLINH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAaYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHMH  pPACKpPhIBAaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJACTBOM COCTABJICHUS SJIEKTPOHHOIO OanaHca
3TUX pPEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)Kal(Me B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIOIb30BAaHUEM
MOHSTUSL «MaccoBasi J0Jid BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MACChl BEleCTBA WM 00bEMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEIIECTB, MIPEBPALLCHUS U COXPAHEHHUS SHEPTUY;

c(hopMUPOBAHHOCTh YMEHUN COOJTIOAATh MIPaBUJIa MOJIH30BAHHUS XUMHUUYECKOM
OoCyJIol W Ja00opaTOpHBIM OOOpYy/IOBaHMEM, a TaKKe IpaBWja OOpaIlCHHS C
BEI[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMHU TIO BBHITIOJIHEHHUIO JIaOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH IIJIJAHUPOBATh M BBHINOJHITH XUMHUYECKHUUN
JKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAa BOAOPOJa B MPUCYTCTBUM KaTaauzaTopa,
ONPEJNICJICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOTO
WHJAKATOpa, BIMSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOW peaKIu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PELICHUE SKCICPUMEHTAIBHBIX 3a4a4 MO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIeCTBaMU W J1aOOPaTOPHBIM 000pYAOBAaHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (Qopme 3amucu
YPaBHEHHH COOTBETCTBYIOIIUX PEAKIUA M (HOPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpManuio, IMOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTruXx);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  MpaBUia  SKOJOTHYECKU
1enecooOpa3Horo MoBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXKaIOIIEeW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHITP Ha mOpuMepax CrocoObl YMEHBIICHHS U
MIPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIECTB M
XUMUYECKUX SIBJICHUI;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYaloUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Kontpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHS OPTAaHUYECKUX COSAMHEHUHN A. 3 bubnuorexa [JOK
M. bytnepoBa
Hroro no pazneny 3
Pasznen 2. YriieBoaopoasl
2.1 [IpenenbHbIe YrIeBOIOPOIbI — aJIKaHbI 2 bu6mmoreka [IOK
HenpenenbHbie yrieBo10pOabl: AKEHBI,
22 el YIICBONOPOA 6 1 Bu6maorexa LIOK
AJKaJUEHBbI, ATIKUHBI
2.3 ApoMaTHYeCKUE YII€BOI0POIbI 2 bubnuoreka [JOK
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U
2.4 PHPOX YIICBOAOPOX 3 1 Bu6miorexa [[OK
UX mepepadboTKa
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHust
3.1 Cnuptel. ®enon 3 bubnunoreka [JOK
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTHA P 7 1 bubmuoreka [JOK
CrnoxHble 3¢upbl
3.3 YrieBo bl 3 1 bubnmuoreka [JOK




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3 bu6mmoreka [{OK
Uroro no pazgeny 3
Paszgea S. BoicokoMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccer. Kayuyku. Bomokna 2 bubnuoreka [JOK
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoisbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3 bubnnorexa [JOK
anemenToB J. 1. Menaeneera
12 Crtpoenue BemniectBa. MHOTOOOpasme 4 BuGmorexa LIOK
BEIIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1 bubnuotexa [JOK
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast Xumusi
2.1 Mertaiisl 6 1 bu6mmoreka [IOK
2.2 HemeTamst 1 1 bu6mmoreka [JOK
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX ) BuGmorexa [OK
BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMMS U )KU3Hb 4 bubmuoreka [JOK
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
IIpenmeT opranndeckom XUMuH, eé
1 P P ’ 1 Bubarorexa [IOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coennHeHuil A. M. byriepoBa, €€ OCHOBHBIE 1 bubnuoreka [IOK
TTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
oprannueckux BemiectB. Homenknatypa
3 p P 1 Bu6maorexa LIOK
(cucremaTudeckas) U TpPUBUAJIbHBIC Ha3BAHUS
OpraHMYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOCHHE
4 . p ’ 1 bubnuoreka [IOK
TOMOJIOTHUECKUU Psifl
MertaH u 3TaH — OpocTeuIme
5 P 1 bu6mmoreka [JOK
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 bubnunoreka [JOK
DTWJIEH U MPOIUJIEH — MPOCTEHIINe
7 P P 1 bubnuoreka [JOK
MIPE/ICTAaBUTENH aJTKEHOB
[Ipaktuueckas padota Ne 1. «ITomydueHue
8 p p . yi 1 1 bu6mmoreka [JOK
STUJIEHA U U3YUYEHUE €Tr0 CBOMCTB
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1 bubnunoreka [JOK

CUHTCTUYCCKOTO KaydyKa U PC3UHEBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 FOMOJIOTMUECKUH psil. ALleTHIIEH — bubmoreka [IOK
MPOCTEUILINI PEACTABUTEIIb AIKUHOB
Brrunciienus no ypaBHEHHIO XUMHUYECKON

1 P Bu6mmoreka [IOK
peakuumn
ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh

12 P 4 Bu6miorexa [[OK
apeHoB
['eneTnyeckas cBsI3b yrieBOI0POIOB

13 yr P ’ bubGmmoreka IIOK
MPUHAUISKANUX K PA3TUYHBIM KJIaccam
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl, bubnuoreka [IOK
He(Th U MPOAYKTHI €€ repepadboTKu
[TpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, bubmuorexa [JOK
HeTh ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery
«YTIeBOA0POIbD)
[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:

17 P P bu6mmoreka [JOK
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b
MHoOroaTOMHBIE CIIUPTHI: ITUIICHIIIUKOIIb U

18 P bu6mmoreka [JOK
TJIALEPUH
@DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U

19 p . yavL, & bubmmoreka [JOK
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
Anbneruapl: hopManIbAeTUI U alleTaIbICTU]I.

20 $op bubmuoreka [JOK
AueroH
OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE

21 P P bubnuoreka [JOK
KHUCIIOTBI: MypaBbUHAS U YKCYCHAsI

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa bubnuoreka [IOK




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 bubnuoteka [JOK
MPEACTABUTENHN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbuta kak conu BI)ICIHI/I\)J( KapOOHOBBIX Butnorexa LOK
KHCJIOT, UX MOIOIIIEE JICHCTBUE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ UIPOITU3 CIIOKHBIX bubnuoreka [JOK
3¢upos

26 Kupsr: runponus, NpuMeHEeHHE, BuGorexa LOK
Ouosoruueckas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxueiinme npencTaBuTeNn: rI0K03a, bu6moreka [IOK
¢bpykTo3a, caxaposa

)3 Kpaxman u niemnono3a Kak mpupoIHbIe BuGmorexa LIOK
MTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepaiiyue opraHu4ecKue
COCTMHCHUS

30 AMUHBI: METHUJIAMHUH 1 aHUJIUH bu6mmoreka [JOK
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpPraHWYECKHUE COCTUHEHUS, UX bu6mmoreka [JOK
OunoJsiornueckoe 3HavueHue. [lenTumpt

0 benku xak npupoaHbIC BuGmiorexa LIOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS

3 OcCHOBHbIE IOHATHUSL XUMUHU ) BuGmmorexa [OK
BBICOKOMOJIEKYJIIPHBIX COECMHEHUN

34 OCHOBHBIE METO/Ibl CUHTE3a BuGniorexa 1IOK

BbICOKOMOJICKYJIAPHBIX COCIUHEHUH.




[InacTtmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 bubmmorexa [{OK
KOH(UTYpaIs aTOMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHUYeCKuX 3eMeHnToB /1. U.

2 A . 1 bu6moreka [IOK
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCAUHEHUN 10
I'pyIIaM U IIepuoiaM. SHaYCHHE

3 268 P 1 BuGnnorexa [JOK
MEPUOIUIECKOTO 3aKOHA U CUCTEMBI
xuMudeckux daeMmenToB .M. Meneneena B
Pa3BUTUU HAYKU
Crpoenue BelecTBa. XUMUYECKAsI CBSI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 bu6mmoreka [JOK
cBs3u. BonmopoiHas cBs3b
BanieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
Crenenb okucnenus. Bemectsa

5 1 bubnuoreka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUs
[Tonsatue o aucnepcHbIX cucremax. MicTunHbie

6 U KOJUIOMJHBIE pacTBOpbI. MaccoBas 10 1 bubnuoreka [JOK

BCIICCTBA B paCTBOPC




Knaccugukanus 1 HoMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHbIX
KJIaCCOB

bu6mmoreka [{OK

Knaccugukamus XuMIHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

bubmmoreka [{OK

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHUE

bu6moreka [IOK

10

[IpakTnueckas paborta Ne 1. «BnusHue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

bu6moreka [IOK

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpoiHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomena. ['maponm3
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

bu6mmoreka [IOK

12

OKHUCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 31eKTpoIM3€e pPacIiuIaBoOB U
pacTBOPOB COJIeH

bu6mmoreka [JOK

13

KounTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaiel, ux nojgoxenue B [leproauueckoi
cCUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue ¢pusznyeckre cBONCTBa
METaJJIOB

bu6mmoreka [JOK




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P

15 N bubmuoreka [JOK
HaIpsHKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJJIOB

16 (HaTpUii, KM, KAJIBIIMI, MarHUH, bubmmoreka [{OK
IIOMHUHMI) U UX COETMHEHUN
XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX

17 . POM, bu6nuoreka IIOK
COEeAUHEHU I
XUMHYECKHE CBOMCTBA IUHKA, JKeJie3a U UX

18 . ’ bubGnmoreka IIOK
COEeAUHEHU I
[IpakTnueckas padota Ne 2. "Pemienue

19 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«Metamae»"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi

20 CHCTEeMe XUMHYEeCKuX 3yieMenToB JI. W. bu6mmoreka [IOK
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
dusznyeckre CBOMCTBA HEMETAIIIOB.

21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe bubmuorexa [JOK
KHCJIOpoa, cepsl, hochopa u yriepoaa)
XuMHYecKre CBOMCTBA raJIOreHOB, CEPHI U HX

22 . - COP bubnuoreka IIOK
cOoeMHEHM I
XuMHnyeckue cBOMCTBa a30Ta, pocodpa 1 Ux

23 . > hocogp bubnuoreka IIOK
cOoeMHEHM I
XuMHYEeCKUEe CBOMCTBA YIJIEPOJa, KPEMHHS U

24 _ YHIEpoAa, Kp bubmmorexa [JOK
HX COeOUHEHUH
IIprMeHeHNe BasKHEHIITNX HEMETAIIOB U UX

25 P . bubmuoreka [JOK
COEAUHEHUH
O00011eHrEe U cCUCTEMATH3AIMS 3HAHUH 110

26 bu6mmoreka [JOK

TeMe «Hemeramiey. BerunciaeHus mo




YPaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktudeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1 bubnuorexa [JOK
"HemeTamnsl"y

)% KoHnTpomasHas padora o Temam «MeTauibh» 1 1
«Hemetanb»

29 Heoprannueckue u opraHndeckue KucaoThl. | BuGorexa LOK
Heopranuueckue u opranndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHu4ecKue coequHeHus. [ 'eneTnueckast 1 BuGmorexa LIOK
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecrieueHuN SKOJIOTHYECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 bu6mmoreka [IOK
Pa3BUTUU MEIUITUHBI
[IpencraBnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIIEHHOTO TTOJTYyYEHUS 1 bubnuoreka [JOK
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAIOB 1 bubnuoreka [JOK

34 XuUMUS U 3I0pOBbE YEJIOBEKA 1 bu6mmoreka [JOK

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ Pynszutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111€CTBO

«M3parenscTBO «lIpocBemienne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoaudeckoe nocooue k yueonuky O. C. ['abpuensna «Xumusi». 10-11 kmacc /
O. C. T'abpuensn. — M. : [Ipoda, 2018 —109, [3] c.

Xumus (6a30BbIN ypoBeHb). Peanuzanus tpeboBanuit ®I'OC ocHOBHOTO 00111€TO
oOpa3oBaHus: MeToguueckoe nmocoodue s yuurens / Kasepuna A. A., [luayruna
I''B.; nox pen. I'. B. Ilnuyrunon. M. : ®I'BHY «MHCTUTYT CTpaTerun pa3BuTHs
oOpazoBanus PAOy», 2022. 81 c.

Xumus. 3agavuavk ¢ "momomunkoM". 10-11 kmaccer - I'apa H.H., I'abpycesa
H.N.

[TocoGue it caMoCTOSTENbHON PAaOOTHI 10 HEOPTAHUIECKOW XUMUHU.

HupensuuxoB B.U., YepHnoOenbckas .M.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



chemege.ru
yaklass.ru
chemrise.ru

cxamer.ru
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