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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1O XMMHM Ha YPOBHE CcpeaHero oOmiero o0pa3oBaHUs
pa3zpaborana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @Peaepauun», TpeOOBaHUN K pe3yJibTaraM
ocBoeHUsl (enepanbHON 00pa30BaTEIbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanust  (POII  COO), npencrabieHHeix B DepepanbHOM
rocynapcTBeHHOM oOpa3oBarenbHoM craHaapte COO, ¢ yu€rom Konnenmmm
npenojaBaHus  ydyeOHOro nmpeamera «XuMus» B 00pa3oBaTeNbHBIX
opranm3zauusax  Poccumiickor — ®depepauun,  peaM3yHOIIMX  OCHOBHBIE
o0Opa3oBarenbHble MPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHs
Bocnutanusi B Poccuiickoir ®enepanuu Ha 1nepuon g0 2025 ropan
(Pacnopsixenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOoTKe MpOrpaMMBbl MO XUMUH, K ONPEIEICHUIO
oOmel crpaternd OOy4Y€HHs, BOCIHMTAHMS M Pa3BUTHS OOyYarOIIMXCS
cpeacTBamMu y4yeOHoro mpeamera «Xumus» mna 10-11 knaccoB Ha 0a3zoBOM
YPOBHE COCTaBWIM  KOHUeNTyaidpHble nonoxenuss OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, COAepXKaHHUs, pe3yJbTaToB OOydYeHus W
TpeOOBaHMIA K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, M0JIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON OpPraHU3aluY, SIBISIETCA HEOTHEMJIEMON 4YacThi0 HX
oOpazoBaHHOCTA. OHO CIHYXXKHT 3aBEpIIAIOIIMM JTaloM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHsA. OTH LEHHOCTH KacaroTcs
NO3HAHMUSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHHUSI U OOmIei
KyJbTYpbl YEJOBEKa, a TaKkKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3JI0pOBBIO U MPUPOAHOH cpene. Peanusyercs xumudeckoe oOpazoBaHue
oOydarolmuxcsi Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS CpEICTBaAMU
yueOHOro nmnpeamera «XUMHUSA», COJIEpPKAHHME U IOCTPOEHUE KOTOPOro
OTIpEJIeTICHBI B TIPOTPaMME 0 XUMHUHU C YIETOM crelupUKA HAYKU XUMUH, e
3HAYEHUS B TIO3HAHUU MIPUPOJBI M B MAaTEPUAIBHOM KM3HH O0ILECTBA, a TAKXKE C
y4€TOM OOIIMX LeNed M MPUHLUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSTHME CHCTeMBbl cpeaHero obmiero oOpa3oBanus B Poccuiickoit
denepanumu.

XWMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UI'PAaeT 0COOYIO poJib B
COBPEMEHHOM LMBHWIM3ALMK, B CO3JaHUM HOBOM 0a3pl MaTepHAIbHOM
KyiabTypbl. OHa BHOCHT CBOM BKJIaag B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE LEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KaloIlleM MHpE KaK O €JUHCTBE NPUPOABI U YEJIIOBEKa, KOTOPOE
dopMupyercss B XMMHUM HAa OCHOBE IIOHHMMAaHMs BEIIECTBEHHOIO COCTaBa
OKPYKAIOIIEr0 MUPA, OCO3HAHMS B3AUMOCBSI3H MY CTPOCHHEM BEIIECTB, HX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHHSL.

TecHO B3aUMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XUMHS
CTajia HEOTHhEMJIEMON YacCThI0O MHUPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM
YCIEIIHOTO TPYyJa M XKU3HU KaXAO0ro wieHa ooOmectBa. COBpeMEHHAs XUMHUS
KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOIMII HallpaBjieHa Ha
pelieHrne TI00anbHBIX MPOOJIEeM YCTOHYMBOTO pAa3BUTHS UEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, TMHUIINEBON, HKOJIOTHYECKON O€30macHOCTH W
OXpaHbl 310POBbSI.

B cooTtBercTBUM ¢ O0mMMHU IENAMU M MPHUHIMIIAMUA CPETHETO OOIIEero
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BbIN



YPOBEHb W3YYE€HUSI) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOJArOTOBKY  OOydaloluxcs,  HEOOXOIMMYK0 UM i BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOI'O BKIIIOUEHHS B KU3Hb COLUYyMA,
OPOAODKEHUs O0pa3oBaHMS B  pa3IUYHBIX O0NACTAX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMera «XUMHSD» SIBISIFOTCS  0a30BbIe KypChl —
«Oprannyeckas xumMus» U «OOImIass ¥ HEOpraHUYeCcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHs KOTOPBIX SBIISIOTCSA OCHOBBI 0a30BOW HAayKH:
CHUCTE€Ma 3HAHUU MO HEOPraHWYECKOW XUMUU (C BKIFOUEHUEM 3HAHUM U3 O0LIen
XUMHUH) U OpraHn4ecKoi xumuu. @opMupoBaHUE JaHHOW CUCTEMbI 3HAHUM MTPU
U3YYEHUU NpeaMeTa O00ECHedYHBAeT BO3MOXKHOCTh PAaCCMOTPEHMS BCErO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMHUHU.

CrpykTypa conep:xkanust KypcoB — «Oprannyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TMOJXO0Ja K H3YYEHHMIO Y4YeOHOro MmaTepuana U 0OycCIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUM HA  OMNpPEACIEHHBIX
TEOPETUYECKHX YpPOBHAX. Tak, B Kypce OpPraHMYECKON XUMHUHU BEIEeCTBa
paccMaTpHUBAIOTCS Ha YPOBHE KIIACCUYECKON TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHHI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U IJIEKTPOHHBIX
NPEACTaBICHUA O cTpoeHuu BemecTB. CBeneHns o0 HM3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCA B Ppa3BUTUM — OT YIJIEBOJOPOAOB JI0 CJIOXHBIX
OMOJIOTMYECKH AaKTUBHBIX COEQUHEHUH. B Kypce opraHuyeckod Xumuu
NOJy4aloT pa3BuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
0o0pa30oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIACCHU(PMKAIIMOHHBIX MPU3HAKAaX BEIECTB, 3aBUCUMOCTH CBOWMCTB BEILECTB OT
UX CTPOCHMS, O XUMUYECKON pPEaKIIMH.

[Tog HOBBIM yrjaoMm 3peHuss B npeaMere «XHMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCd WM3YYEHHBIH HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
TEOPETHUUECKH MaTepuan U (PAKTOJOTHUYECKHE CBEIEHUS O BELIECTBaX U
XuMu4eckoi peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHu4eckas
XUMUSD» 00YyYarolMMCs MPENOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAUECHHE
NEPUOJANYECKOTO 3aKOHAa C OOIIETEOPETHUECKUX M  METOJOJIOTMYECKUX
NO3UIHM, TIIy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIUH 3TOr0 3aKOHA —
oT 00001IaroIel 10 OOBACHSIONIEH U MPOrHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaXHEMIIMX BEIIECTBAX, MX COCTaBe,
CTPOEHHHU, CBOMCTBAX W NMPUMEHEHUH, & TAKKE O XMMHUYECKUX PEaKLUAX, HX
CYIIHOCTH M 3aKOHOMEPHOCTSAX NpPOTEKaHWs JonoiHsercs B Kypcax 10 m 11
KJIACCOB AJIEMEHTAMHM COJIEPKaHHUS, HWMEIOIIUMHU KYJbTYpPOJIOTHYECKUNA U
NPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT NOHMMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
NPAaKTHYECKOH AESITENbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIECCYy TBOPYECTBA B OOJACTH TEOPUHM U MPAKTUUECKUX MNPUIIOKEHUMN
XUMHUH, T[IOMOTalOT BBITYCKHUKY OpPHUEHTUPOBAThCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX NpoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBIC/IUBATh HMHGPOPMAIMI0O M TPUMEHATH €€ [Uid TIOMOJIHEHUs 3HaHUM,
pElIEHUs] MHTEIUIEKTYalbHbIX M 3KCHEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom coxepikaHue ydyeOHOToO mpeamera «XHUMHUS» JaHHOTO YpPOBHS
U3y4YEeHUS  OpPHUEHTHPOBAaHO  Ha  (GOpMUPOBaHHE Yy  OOyYaromIMXCs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAaHUA (PUIOCO(CKUX UACH, TAKUX KakK:
MaTEepUAIIbHOE  €JUHCTBO HEOPraHMYECKOTO0 W  OpPraHUYecKOro Mupa,
00YyCJIOBJIEHHOCTh CBOMCTB BEILLIECTB X COCTAaBOM U CTPOCHHEM, IT03HABAEMOCTD



IPUPOAHBIX SBJICHUN IyTEM 3KCIEPUMEHTA M PELIEHUS MPOTUBOPEUUN MEKIY
HOBBIMU (DaKTaMU U TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIH XUMUU
B PELICHUU DKOJOTUYECKUX TMpolieM, a Takke mpodieM cOepexeHus
DHEPIETUYECKUX PECYPCOB, CBIPbs, CO3JAaHUS HOBBIX TEXHOJIIOTMH U
MaTepraJIoB.

B nnanme pemenus 3amady  BOCIHUTAHUSA, Pa3BUTUA M COLMATIU3ALMHU
oOy4Jaronuxcsi TPUHATHIE NPOrPAMMONA MO XMMHMM MOAXOJAbl K ONPEIEICHUIO
COJIep’KaHUsl W TIOCTPOCHHUS TpeaMeTa MpeayCMaTpUBarOT (OPMUPOBAHUE
YHHUBEpPCAJIbHBIX yYE€OHBIX JEHCTBUI, HMEIOUIMX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PELIEHUs NpoOJieM, TNOMCKA, aHaau3a M
o0paboTku  uHGpOpMalMK, HEOOXOAMMBIX M  MPHOOPETEeHUs  OmbITa
IIPAKTUYECKOM M HCCIENOBATEIbCKOW JEATEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMs, TaK M Ha YPOBHE CpeAHEro oOIero ooOpa3oBaHus, MpU
ONPENEIICHUHU COAECP/KATEIIBHON XapaKTEPUCTUKU LEJIeW W3Yy4eHHs IpeaMeTa
HAIlpaBJICHUEM IIEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIMOHHO IPU3HAETCA
¢opMupoBaHHE OCHOB XHUMHUYECKOW HAyKH Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, INPAKTUYECKOU JEATEIBHOCTH YEJIIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIAMYECKOW TOYKM 3pPEHUs TaKOU
NOAXOJ K OIPEACIICHUIO LEJIeW HW3y4YeHUs IIpeAMeTa SBJSIETCA BIIOJHE
OIPABIAHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IIaBHBIMM LEISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCS:

o (opmMupoBaHHE CHCTEeMBl XHMHYECKHX 3HAHUN KaK BaKHEHIIEH
COCTAaBISIIOIIEN €CTECTBEHHO-HAy4YHOW KapTUHBI MHpPA, B OCHOBE
KOTOpPOM JIeKaT KIIIOYEBbIE MOHATUA, (yHIAaMEHTAIbHbIE 3aKOHBI H
TEOPUH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE W IIOHUMAaHHE
CYILIHOCTH JIOCTYIHBIX O0O0OOIEHNUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS,

e (GopMUpOBaHME U pa3BUTHE TMPEJICTABICHUI O HAYYHBIX METOJaX
MO3HAHHS BEIIECTB M XHMHYECKUX pEaKIUil, HEOOXOIUMBIX JUIs
npuOOpeTEeHUs yMEHUHA OpHUEHTUPOBATHCA B MHpE BEUIECTB MU
XUMHUYECKUX SIBJIEHUH, UMEIOIINUX MECTO B NPUPOAE, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

e Dpa3BUTHE YMEHMA M CHOCOOOB JIEATEIbHOCTH, CBS3aHHBIX C
HAOMIOJIECHUEM U OOBSICHEHHEM  XHUMHUYECKOTO0  JKCIEPHUMEHTa,
coOmroIeHneM mpaBuil 0€30MacHOT0 0OpaIeHuUs C BEIIECTBAMH.

Hapsany c¢ astuMm, conepkartenbHas XapaKTEepUCTHKA LeEJNeM W 3axad
U3y4YEeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMH MPHOPUTETaMU B CHUCTEME CPEAHEro OOIIero
oOpazoBanus. CerogHs B NPEeNoJaBaHUM XUMHUU B OOJIbILIEN CTENEHU OTIAETCSA
OpEeaNoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAEpXKaHHUsS ~ OOy4YeHHs,
OPUEHTHUPOBAHHOW HAa TMOATOTOBKY BBIIYCKHHKA 00II€00pa30BaTEIbHON
OpraHM3aliy, BIAJCIOIMero He HaOopoM 3HaHUM, a (QYHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOIO IMOJTYYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEATbHOM KU3HU JIJISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydYeHHHM HpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HaYeHHE MPUOOPETAIOT TaKKUe LENH U 3a]]a4H, KaK:

aganTanus OOyYaroIIMXCs K YCIOBUSAM JIMHAMHYHO Pa3BHUBAKOLIETOCS
Mupa, (GOpMHUPOBAHUE HUHTEIJICKTYaJbHO PAa3BUTONW JUYHOCTH, TOTOBOM K



caMO0Opa30BaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEIbHOMY  TNPHUHSATHIO
IPaMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

¢opMupoBaHue y O0OydYaromIMXCS KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIN), UMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE JI PAa3IMYHBIX BUIOB
NESTENHbHOCTH: PENICHHWs MpoOJieM, TIOWCKa, aHamu3a W 00paboTKH
uHoOpMaIK, HEOOXOMUMBIX ISl TPUOOPETCHHS OIbITa JEeATeILHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHUHM XMMHHU, & TAKXKE JUIS OLIEHKU C
HO3UIMI SKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSTEIbHO NpUOOpeTaTh
HOBBIE€ 3HAHUS MO XMMHUHU B COOTBETCTBUHM C XHU3HEHHBIMU MOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHUU HJS TMOUCKA U
aHalM3a Y4YyeOHOM W HAay4YHO-TIOMYJAPHOW HMHPOPMAIMH XUMHYECKOTO
COJIep>KaHus;

¢opMupoBaHHEe U pa3BUTHE Yy OOYyYaIOIIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTr0 MBIIUICHUS, HaOII0AAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOEHHO HEOOXOMUMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHUU H
POBEJCHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAHHE Yy OOydYaromuxcs YOeKIEHHOCTH B T'yMaHUCTHUECKOH
HAMNpPaBIEHHOCTU XUMHUHU, €€ BaKHOM POJH B PEIICHUU TN00aIbHBIX MpoOIeM
paIoOHaIBHOTO MPUPOIOIIOIB30BAHNS, TIOMOJHEHUS YHEPTETHUECKUX PECYPCOB
U COXpaHEHHUS NPHUPOJHOTO PpPABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepeXKHOTO OTHOLICHHS K TPUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKe
NpUOOpPETEHHST OIbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHMM JUISI TPUHSATHS
IPaMOTHBIX PEIICHU B CUTYalUsAX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMHU.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHD)
0a30BOro ypoBHsS BXOJUT B COCTaB MNpeAMeTHON obnactu «EctecTBeHHO-
Hay4YHbIE TTPEIMETHI».

OOmiee 4Mcno 4yacoB, OTBEACHHBIX JUIS M3Y4YEHHUs XHMMHUHU, Ha 0a30BOM
YPOBHE CpeAHEro oo1ero oopa3zoBanusi, cocranisier 68 yacos: B 10 knacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henemto).



COJEP XAHME OBYYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenmer opraHnyeckor XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
B ITOJIyYEHHH HOBBIX BELIECTB U MATEPHUAJIOB. T€0OpHs CTPOCHHSI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHUS. CTPYKTypHBIE
(dopMyIbl OpraHu4ecKuX BellecTB. ['oMomorus, n3omMepus. XuMuieckas CBsI3b
B OPTaHUYECKUX COCAUHEHUAX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne 0  KIacCU(UKALMKM  OPraHUYECKHMX  BEIIECTB.
HomeHnkiaTtypa opraHMueckux COeJUHEHUH (CUCTEMATUYECKasl) U TPUBUAJIbHBIE
HAa3BaHWs BKHEUILINX IIPEACTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB.

OKCNEepUMEHTAIbBHBIE METOABl W3YUYEHHUs BEIIECTB M UX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ O0pa3laMH OpPraHMYECKHUX BEIIECTB U MaTepUaliaMd Ha HUX
OCHOBE, MOJEIHPOBAHUE MOJIEKYJ] OPTraHWYECKHUX BEUIECTB, HAOJIOJECHHUE U
ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAIICHUI0 OPraHUYECKUX
BELIECTB IIPU HarpeBaHuH (IU1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUU psAd. MeTraH M 3TaH —
OpoCTeHIne MPEACTaBUTENHN ANKAHOB: (PU3UYECKUE U XUMUYECKHE CBOICTBa
(peakuuu 3aMENIEHUs] U TOPEHMs), HAXOXKJIECHHWE B MPUPOJE, MOJYyYEHHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHUI psAll. DTUJIEH U MPONUIECH
— NPOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3HMYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATALNUH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metmnOytaauen-1,3: cTpoeHue, BaKHeHIMe
XUMHAYECKUE CBOMCTBa (peakuus NOJINMEPU3ALIIH). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

ATNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psi.
ALlETWIEH — NPOCTEMIIMM IPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIOr€HUPOBAHMUSI, TUAPATALNN, TOPEHUS ), IOTYUYEHUE U TPUMEHEHUE.

Apensl. ben3zon: cocras, cTpoeHue, GpuU3NUECKUe U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHUpoBaHUS W HUTPOBAHHMS), NOJYYEHHUE M IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uauyeckue u Xumuieckue ceouUcmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NoJyueHue u npumeHnexue. TOKCHUYHOCTD
apeHOB. | 'eHeTHdecKasl CBSA3b MEXAY YIVIEBOAOPOAAMH, NPHUHAUICKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHble MCTOYHMKHK YIVIEBOAOPOAOB. lIpUpOaHBIN ra3 W MOIyTHBIE
HedTsHbIe Ta3pl. HedTh u e€ nmpoucxoxaenue. CrnocoObl mepepaboTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMHYECKHI, KAaTaJTUTUYECKUi), nuposu3. IIpoaykTsl
nepepaboTkn He(pTH, HX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 MpoayKThl €ro nepepaboTKy.

OKCHepUMEHTAIbHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MPEBpPALICHUM:
O3HaKoOMJIeHHE ¢ oOpaslaMu IUIacTMacC, KaydyKOB U PE3UHBI, KOJUICKIHH
«Hedbts» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ YIJICBOJOPOJIOB H



raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKONW pabOThI: IOJIYyYEHUE
OTUJIEHA U U3YUYEHHE €T0 CBOMCTB.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM HPOAYKTa PEAKIHH IO H3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 HCXOJIHBIX BEIIECTB WU IMPOIYKTOB
peakiun).

Kucaopoaconep:xamue oprannyecKkue coeinHeHHUs

[IpenenpHble OQHOATOMHBIE CHUPTHI. METaHON W 3TAaHON: CTPOEHUE,
¢usnyeckue U XUMHUYECKHME CBOWCTBA (PEaklUu C aKTUBHBIMH MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMy, TOPEHHE), NPUMEHEHHE. BoIopoaHbIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YEJI0OBEKA.

MHOroaToMHble CIHUPTHL. OTWICHIVIMKOJIb W TJIHUIEPUH: CTPOECHHE,
¢usznyeckue M XUMHUYECKHE CBONCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakUusi HA MHOIOaTOMHbIe ciupThl). [leficTBue Ha
opraHusM uenoBeka. [[pumeHnenue rauuepuHa U 3TUIECHTJIUKOJIA.

®deHon: cTpoeHUE MOJNEKYJbl, (U3NYECKHEe M XUMHUYECKHE CBOICTBA.
Tokcuunocth (penona. [Ipumenenne GeHomna.

Anpneruapl U kemowvl. DopManmpaerui, aueTalIbACTHA: CTPOCHHUE,
¢usnyecKkue U XUMUYECKUE CBOMCTBA (PEeaKIMU OKUCIICHUSI U BOCCTAHOBJICHHUS,
KauECTBEHHBIE PEAKIUH), IOYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNEIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHAasi KHCJIOTBL: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmme nns Kjacca KHUCIOT, peaknus dSTepuUKaluu), TMOIyYeHHE U
npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIHNX
KapOOHOBBIX KHCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOIOILIEE ICHCTBHE.

Crnoxuble 3(upel Kak NPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ 'maponus
cnoxHbIX 3¢pupoB. Kupsl. I'mapomus xupo. Ilpumenenune KHUPOB.
buonornyeckast poiab KUpPOB.

VYrneBoapl: coctaB, KiaccuuKanus —yriaeBoloB  (MOHO-, [U- U
nonucaxapunbl). [noko3a — mnpocTediuii MoOHOcaxapul: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHE CBOMCTBA (B3aUMOACHCTBUE C
ruapokcuiom meau(1l), okucnenre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXO0KJIEHUE B MPUPOJE, IPUMEHEHHE,
ounonornyeckas poisib. PorocunTe3. PpyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemitonao3a Kak npupoaHble noauMepsl. CTpoeHue Kpaxmaiia u
HEJUTI0JIO3bl. PU3NUYecKHe M XMMHYECKHME CBOMCTBAa Kpaxmaia (THApOJIn3,
KauECTBEHHAsI PEAKLIMS C HOJOM).

OKCNEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MPEBPALCHUMN:
npoBeJieHHe, HAOIIOACHNE U ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: FOPEHUE
CIIMPTOB, KAUECTBEHHBIE PEAKLIUN OJHOATOMHBIX CIIUPTOB (OKUCJIEHUE 3TaHONA
okcusoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIHIIEpUHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom meau(Il), B3aumopeilcTBHe Kpaxmana ¢
MOJIOM), IMPOBEJACHHE IMPAKTUYECKOHM padOThI: CBOWMCTBA PacTBOPa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM HNPOAYKTa PEAKIHH IO H3BECTHBIM




macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WU IMPOIYKTOB
peakiun).

A30TCOonepKalye OPraHu4eCcKue COCINHEHMUS.

AMUHOKHUCIOTBI  Kak  aM(pOTEepHbIE  OpPraHUYECKUE  COCAMHEHUS.
duznyeckne U XMMHUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE IIHMILHHA).
buonornyeckoe 3HaueHne aMHUHOKUCIOT. [lenTuap.

benku kak nmpupoJHbIE BBICOKOMOJIEKYJIIpHBbIE coequHeHus. llepBuunas,
BTOpUYHASsI U TPETHYHAs CTPYKTypa OENKOB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUPOJIN3, IEHATYpALHsl, KAYECTBEHHBIE PEAKIIMU HAa OEJIKH.

OKCHepUMEHTAIbHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MNPEBpPALCHUMN:
HAOJIFOICHUE M OINMCAaHWE JEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalus OEIKOB
[P HArpEBaHUU, [IBETHBIE PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY IsIPHBIE COCUHEHU S

OCHOBHBIE TOHATHS XHUMHH  BBICOKOMOJIEKYJSIPHBIX  COEIUHEHUI:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIIEHb IMOJMMEPU3ALNN, CPEAHSA
MOJIEKYJIsipHass Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TOJIMKOHACHCALINS.

OKCNEepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M MX MPEBpPALCHUMN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peasmszannss MeXNpeIMETHBIX CBSA3EH NPU M3YYEHHM OPraHMYECKOMN
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJIb30BaHME KakK OOIuX
€CTECTBEHHO-HAYYHBIX MOHATHIA, TaK M IMOHATUH, SBISIOIIUXCS CHCTEMHBIMU
JUISL OTZAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TOHATHUS: SIBICHHE, HAy4YHBIM (axT,
TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHHTE3, KiIacCU(UKALUA, MEPUOIUIHOCTS,
HaAO0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOAECIIUPOBAHUE.

@dusnka: Marepus, OJHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BETUUMHBI U €AUHUIIBI X U3MEPEHHUS.

buonorus: xnerka, opranu3Mm, 6uocdepa, oOMeH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMONOrMYECKH aKTHBHBbIE BemlecTBa (O€NKH, YTJIEBOJIBI, KHUPBHI,
(bepMeHTHI).

l'eorpadusa: MuHepanpl, TOpPHBIE TOPOJBI, MOJE3HbIE HCKOIMAEMBIE,
TOILIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE NPOIYKThI, OCHOBBI PallMOHAIBHOIO IHUTaHUA,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThbl, MaTEpUaIIbI
U3 UCKYCCTBEHHBIX U1 CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XUMMHU

XWMHUYECKH 3JIeMEHT. ATOM. SIpo aromMa, HW30TONBL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKne YPOBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeeseHusl JIEKTPOHOB 110 OPOUTAIISAIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIus aTOMOB.

Ileppogmueckut 3akoH u llepmoauueckass cucremMa XHMHYECKHX
sanementoB J[. WM. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U



[lepuonnueckoit cucreMbl xumuyeckux daemeHToB . WM. MeHnneneeBa ¢
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U OOpa3yeMbIX WMHU MPOCTHIX U CIIOKHBIX
BELIECTB MO IpyNnaM MW IepuojaaM. 3HAYEHUE MEPUOAMYECKOr0 3aKOHa B
Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKasl CBsI3b. BHIBI XUMHYECKON CBSI3U
(KOBaJICHTHAsI HETIOJISIPHAS U MOJISIpHAs, HOHHAsA, METAIIMYeCKas). MexaHu3Mbl
00pa30BaHUsI KOBAJIEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHslii). BogopoaHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPULIATEIBHOCT.
Crenenp okucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [UIBI  KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU.

[IonaTne o nucnepcHbIX cucremax. MICTUHHBIE N KOJTIOMAHBIE PACTBOPBI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccudpukanus  HEOpPraHMYECKHMX  COEAMHEHUH. Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckas CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAUIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumuyeckass peakius. Kriaccudukamuss XUMHUECKHX peakiuil B
HEOPraHWYECKON M OPraHNYeCKOM XMMHH. 3aKOH COXPaHEHHUS! MAacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUH IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTp peakiuu, €€ 3aBUCUMOCTh OT pPAa3IU4YHBIX (aKTOPOB.
OOpartumble peakuud. XUMHYECKOEe paBHOBecHe. DakTopbl, BIUSIOIIKME Ha
COCTOSIHME XUMHUYECKOro paBHOBecHs. [Ipunnun Jle [latense.

OnexTponutuyeckas auccoruanus. CuinbHble U ciladble SJIEKTPOIUTHI.
Cpena BOJIHBIX paCTBOPOB BEILIECTB: KUCHAsl, HEUTpaIbHAas, MIETOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCNEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M MX MNPEBpPALCHUN:
neMoHcTpauusa Tadnun «llepruoguyeckas cuctemMa XHUMHUYECKHX 3JIEMEHTOB /1.
N. MenaeneeBay, U3ydyeHrUE MOJEJIEH KPUCTAIIMYECKUX PEIIETOK, HAOII0ICHHE
¥ OINMCAaHUE JIEMOHCTPALMOHHBIX MW JIA0OPATOPHBIX OMNBITOB (pa3joKEeHHE
IIEPOKCHJIa BOAOPOAA B IPHUCYTCTBUM KaTalau3aTropa, ONPEACIICHUE CPEIbI
pPacTBOpPOB BEIIECTB € NOMOIIBI YHMBEPCAJIBHOIO HWHIAMKATOPA, PEAKLHH
MOHHOTO0 OOMEHa), MPOBEJCHHUE MPAKTUYECKOU padOThl «BiausHUE pa3inHYHbIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOM peaKium.

Pacuérnsie 3anaun.

Pacuétel 1o ypaBHEHUSM XUMHUYECKHMX pEaKklUHi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C MCIOJIB30BAHUEM MOHATHUS «MAaCCOBas
JIOJISI BELIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. Ilonoxxenne HemeramnoB B Ilepuognmueckoin cucreme
xumuueckux snemeHToB J[. Y. MenzeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAIIOB (Ha HpHUMeEpe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma ©U  KpeMHHUS) W UX  COCAWHEHWH  (OKCHJIOB,
KHCIIOPOACOIEPKAINX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Merannel. [lonoxenne metaiioB B [Iepuoanueckon cucTeMe XUMUYECKHAX
anemeHtoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHSI AJIEKTPOHHBIX



00oouek atoMoB MeTaiioB. Obmue puznyeckue cBoicTBa MeTamuioB. CIuiaBbl
METAJIJIOB. DIEKTPOXUMUUECKUHN Pl HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METANIOB (HATpHM, Kalui, KaablUu,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUMN.

O6mue crocoOsl moayyeHus: MeTawioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTANbHBIE METOAbl M3Y4YEHHUs BEUIECTB M HUX MPEBpAILCHUI:
U3YUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbD», 00pa3l0B HEMETAIUIOB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/lad, HAOMIOICHNEe W OMUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMH KHCJIOT M IIEJIOYEM, KAYECTBEHHBIE PEaKUUH Ha KaTHUOHBI
METaJJIOB).

Pacuérnsie 3anaun.

Pacuérer macchl BemecTBa wim 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacCe WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU
OJHO U3 BELIECTB UMEET MTPUMECH.

XuMHuS U KU3Hb

Ponp xuMuu B o0ecreueHny SKOJI0THUECKOM, YHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [[OHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnennss 00 OOMMUX HAYYHBIX TMPUHIMANAX TPOMBIITUICHHOTO
MOTYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuanbl, KOHCTPYKLIMOHHBIE MAaTEpUAJIbl, KpAacCKH, CTEKIIO, KEpaMHKa,
MaTepuaibl Al SJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKNE U MUHEPAJIbHbBIC
yA0OpeHus.

XUMHSI U 300POBbE UYEIIOBEKA: MPABWJIA MCITOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MNpaBuja OE30MACHOTO HCIMOJIb30BaHUS MPENapaToB OBITOBOM
XVMMHU B IOBCETHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss MeXNpeaMETHBIX CBsA3€M TpuU H3ydyeHUH oOmeil wu
HEOpranndeckod xumuu B 11 Kjacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE
KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATHI, TaK W MOHATHH, SABISIOMIUXCA
CHCTEMHBIMU JJISI OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccuPpUKanus, MePUOAUIHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOJICITIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

®u3ukKa: mMarepus, SHEPTHs, Macca, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH,
VWOH, HW30TOIl, PAAWOAKTUBHOCTb, MOJIEKYJd, JHEPIreTUYECKHN YpPOBEHb,
BEIIIECTBO, TENO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBA, (u3nyeckue
BEJIMYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: xknerka, opraHusM, OdKOocucTeMa, Owochepa, Makpo-
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJE3HBIE WCKOMAeMEbIE,
TOILUIABO, PECYPCHL.

TexHonorus: XUMHUYICCKasA IMPOMBINIJICHHOCTD, MCTAJLIIyprusi,
IIPpON3BOACTBO CTPOUTCIIbHBIX MaTrcpualioB, CEJILCKOXO03s1CTBEHHOE
IMpon3BOACTBO, MuIcBas IMPOMBINIJICHHOCTD, (l)apMaI_IeBTI/I‘-IeCKaH

IMPOMBINIJICHHOCTD, ITPOHU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIApPaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaIoB, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMUS K peE3yJlbTaTaM OCBOCHUS
00yJaronmMMucss TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHBIM H INpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM Uis
pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOIPAMM CPEIHErO OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeIMeTa « XUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa30BaHUs BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUNCKON Tpa)TaHCKOW HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTHA U CAMOOIIPE/IEIICHHIO;

HaJINYUE MOTUBAIUHU K O0yUEHUIO;

I[CJICHAIPABIICHHOE Pa3BUTHUE BHYTPEHHHX YOEXKIEHUN JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJuLMi 0a30BOW HayKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYKAE MPABOCO3HAHUS DSKOJIOTMUECKOW KYJBTYpbl MU CIIOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NMpeaMeTa « XHUMHs» JOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIbHON [JEATEIbHOCTH B COOTBETCTBUHM C
I'YMAHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU U UJealaMH POCCUIICKOTO IPaKJaHCKOIO 00IeCTBa, IPUHATHIMU B
oOmiecTBe HOPMaMH U MPaBUJIAMHU MOBEACHUSA, CIOCOOCTBYIOIIMMH TpOIECCaM
CaMOINO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOIO CTAaHOBJIEHUS JUYHOCTH
00yyaroImxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKAOT
c(OpPMHUPOBAHHOCTH OIbITA MO3HABATEIBHOM M TMPAKTUYECKON NEATEIbHOCTH
00yJaronuxcs N0 peau3ali IPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCIIE
B YacCTH:

1) rpaaaHCKOro0 BOCIIUTAHUS:

OCO3HaHUsl OOy4YaOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U
0053aHHOCTEM, YBaKEHUS K 3aKOHY U IIPABONOPAJIKY;

IPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHON TBOPYECKOM MAESATENBHOCTU MPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIIEHNN YY€OHBIX U TO3HABATENIbHBIX 33/]a4, BHITOJIHEHUH
XUMUYECKUX 3KCIEPUMEHTOB;

CIIOCOOHOCTH MOHHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IpYTUX MPH aHAIHU3E PA3IUYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€UYECTBEHHON XUMUM;

YBaXEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO
IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3yJIbTaT



JUIATENbHBIX ~HAOMIOJEHUM, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB,
MNOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpPECAa M MO3HABaTEJIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanuM3e  HMHPOpPMAIMM O  TEpPEeJOBBIX  JOCTIDKEHHAX  COBPEMEHHOM
OT€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTYyallUH, CBSI3aHHbIE C XUMUYECKUMHU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApUIIEH C
NO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUI ITHX
IOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 3J0pOBOTO M 0e€30mMacHOro obOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3MUecKOMy U
IICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHrss mpaBuil 0€30MacHOr0 OOpaIleHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMPAaBWJ WHJIWBHAYaJIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CHUTYyalMsX, YTPOXKAIOLIUX 3J0POBbI0 M KU3HU
JIIOJICH;

OCO3HaHUSl  MOCIENCTBHUM M  HENPUATUS  BPEOHBIX  [PUBBIYEK
(ynmoTtpeOiaeHus alKoroisi, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  y4eOHO-MCCIIENOBATENbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEUIEHUM MPAKTHYECKHX 3a]ad
COIMATILHOM HAIMPaBICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpECA K MPaKTUYECKOMY HM3YYEHHMIO IpodeccHil pa3indHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAaHUW 110 XUMHH;

YBaXEHUS K Tpydy, JIOJIM Tpyda M pe3yjibTaTaM TpPYyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIUBUIAYaJbHOW TpPAEKTOPUHU
oOpazoBanusi, Oyaymieil mpodeccun U pean3anuu COOCTBEHHBIX JKMU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U oTpeOHOoCTeN 00IIeCTBa;

6) 3K0J10rn4eCcKOro BOCIMTAHMS

HKOJIOTUYECKH 11€7ecO00pa3HOro OTHOIIEHHUS K MPHUPOJE, KaK MCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMaHUs TJI00ATBHOTO XapakTepa SKOJOTHYECKHX MpOoOJieM, BIUSHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHON CPEJIbl;

OCO3HaHUsl HEOOXOJWMOCTHM HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pELIeHs] BOIPOCOB PALIMOHATIBHOTO IPHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEH OKPYKarOLEH
IPUPOJTHON Cpesie, YMEHUS MPOTHO3UPOBATh HEOIArONpUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX AEMCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMS ~ Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTHMYECKOU
KyJbTYpBI, OIbITa AESITEIBHOCTU 3KOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl IMH B IT03HABATEIbHOW, KOMMYHHKAaTUBHOM U COLMAJIBHOMN



NPaKTHKE, CHOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HUACOIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;

NOHUMaHUs CHeUU(PUKHA XUMHH KaK HAyKH, OCO3HaHUs €€ ponu B
(GopMUPOBAHNHN PALMOHATFHOTO HAYYHOTO MBIILICHUS, CO3JAaHUH EIOCTHOTO
IPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE IMPUPOJIbI U YETIOBEKA, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH W pPEIIeHUH MpOoOJIeM COXpaHEHHs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHH [UIsl COBPEMEHHOMU
UUBUJIM3ALMKA: B €€ T'yMaHUCTHYECKON HAIPaBICHHOCTH W Ba)XHOW pOJIH B
CO3JaHMM HOBOW 0a3bl MaTEpUAIBHOW KYJIbTYpbI, PEUIEHUU TIJ00ATBHBIX
po0IeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
NUIIEBOM U  DSKOJOTMYECKONM O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreveHnr yCIOBUN YCIEIIHOTO TPyAa U IKOJIOTUYECKH KOM(OPTHOM KU3HU
Ka)KI0T0 WieHa OOIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJI0B
NO3HAHUSA, HUCIOJb3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIB30BaTh MOJy4YaeMbl€ 3HAHUSA JJI1 aHajau3a U OOBSCHEHUs SBICHUU
OKPY’KaIOIIEr0 MUpa U MNPOUCXOASAIIMX B HEM HU3MEHEHHI, YMEHHs JeNaTh
00OCHOBaHHbIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (DAaKTOB U HMEIOIINXCS
JAHHBIX C LEJIbI0 NOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHsX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHUIO, K aKTHMBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUNA MO XHMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B pas3dMYHBIX  cdepax
po¢hecCUOHATBLHON eI TENbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHUSA YUEOHOTO MpeaMera «XHUMHs»
Ha YPOBHE CpPEeIHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HauUUMble a7 (QOPMHPOBAHUA  MHUPOBO33pPEHHUS  OOyYarouIuxcs
MEXAUCIUTUIMHAPHBIE (MeXnpeaMeTHBIE) oOlIeHAYYHbIE MOHSATHS,
OTpa)karolliue IEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa W CcHElU(UKY METO/IOB
MO3HAHUA, HCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (maTepus, BELIECTBO,
SHEpPrusd, SIBJICHHUE, MPOIECC, CUCTEMa, Hay4yHbId (akT, MPUHIMUI, THIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOJ0JIeHHE, H3MEpPEHHE,
AKCIIEPUMEHT U JPYTHe);

yHUBEpCaJIbHbIE y4eOHbIe JencTBUA (mo3HaBaTeNbHbIE,
KOMMYHUKATHBHBIE, PpEryJATUBHBIE), oOecrneuuBaronie (HoOpMUPOBAHHE
(GyHKIMOHATBHOM IPAMOTHOCTH M COLIMANIBHON KOMIETEHIIMU 00yJaronxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKME 3HAHUA W  YHUBEpCAIbHbIC
y4eOHbIe IeUCTBUS B IO3HABATEIBLHON U COLMATIBLHOM MPAKTHUKE.



MeranpenMeTHbie pe3yibTaThl OTPAXKAIOT OBIAJEHUE YHHBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiaieHnie  YHUBEPCAJIbHBIMH  Y4eOHbIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AecTBUSI:

caMoCTOSITENNbHO  (OPMYNIMPOBATh M aKTyaJU3UpOBaTh  MpoOjeMmy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNaTh 1LeNIU JEATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTHb PE3yJbTaThl JEATEIbHOCTA C IOCTaBJICHHBIMU
LEJISIMU;

UCIIOIb30BaTh IPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIIECHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1J11 O0OBSICHEHUS OT/ACIIbHBIX (DAKTOB
U SIBJICHUM;

BBIOWPAaTh OCHOBAaHUA W KPUTEPHUHM I KiIacCU(PUKANNKM BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbIC, IEAYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SIBJIICHHSIX, (DOPMYIIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSITh B  TPOIECCEe IO3HAHUS, UCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIEIM, NpeoOpa3oBbIBaTh  MOJEIbHbBIE
NpEeACTaBICHUSI — XUMHUYECKHH 3HaK (CHUMBOJ) »JJIEMEHTa, XUMHUYeCKas
dbopMmyna, ypaBHEHHE XHMHYECKOW pEAKIMU — TIPU PEIICHHH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33J]a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHbBIC
NpPEACTABICHUS JIJIs1 BBIABICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB
Y XUMUYECKUX PEaKIUU.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BELIECTB U XUMHUUYECKUX
peaKkuuu;

dopmynupoBaTh LE€AM M 3a7a4yd  WCCJENOBaHUs, HCIOJIb30BaTh
IIOCTABJICHHBIE M CAMOCTOATENIBHO C(POPMYJIMPOBAHHBIE BOIPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 TPOBEPKE
MPaBUJIbHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJIETh HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUS W MPOBEJICHUS
YYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUS HAOIIONAaTh 3a
XOJIOM  IpOLIEcCa, CAMOCTOSATEIbHO MPOTHO3UPOBATH €ro0  pe3yibTar,
dbopmynupoBaTh O00O0OIIEHNS © BBIBOJBI OTHOCHUTEIHHO JIOCTOBEPHOCTH
PE3yNIbTaTOB UCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOAETaHHON
pabore;

npuOOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW H TPOSKTHOU
JEeSITeIbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEILHOMY
MOMCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B [TO3HAHHS.

3) padora ¢ uHpoOpManHen:

OpPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHPOpMaIuu (HAy4YHO-
NOMyJIsipHasl JINTepaTypa XUMHYECKOTO COAEpPKaHUsA, CIPABOYHBIE MOCOOMS,
pecypcsl UHTepHEeTa), aHaMM3UpOBaTh HHPOPMAIIHIO PA3IUYHBIX BUIOB U (GOpPM



IPEACTAaBIICHNUs,  KPUTHYECKHM  OLEHHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEYHBOCTb;

(GopMyIHUpOBATh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METOABI IPU IMOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaay
OIIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCMOJIB30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJIbHYIO (OpMy TpeACTaBICHUS
uHpopMaIuu (Cxembl, TpaduKy, AMarpaMMBbl, TAOJIULIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayeCTBE CpeICTBa NIpH padore ¢
XUMHUYECKON WH(pOpMaluel: MNPUMEHITh MEXKIpPEAMETHbIE ((PU3NYeCKUue u
MaTeMaTUYecKkue) 3HaKu U CHUMBOJBL,  (opMmynbl, aOOpeBHATYDHI,
HOMEHKJIATYpY;

UCIIOJIB30BaTh M MPE0Opa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJIAJHOCTH.

OgyageHne yHMBepCaIbHBIMH KOMMYHUKATUBHBIMU JAeHCTBUSIMH:

3aJjaBaTh BONPOCHI 10 CYIIECTBY OOCYXkJaeMOW TeMbl B XOZE Auajora
W/WIA TUCKYCCHH, BBICKAa3bIBaTh WJEH, (OPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS IPEJIOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN PE3yNbTATOB IMO3HABATEIBHON JNEATEIBHOCTH,
NOJIyYEHHBIX CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MpU
BBIIIOJIHEHUH XMMHYECKOIO0 3KCHEPUMEHTA, NPAKTUYECKONM paboThl 1O
MICCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, pean3allii y4eOHOr0 MPOEKTa U
(dopMyIUpOBaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIEOBAHUNA MyTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ OOCYKACHUSI 1 00OMeHa MHEHHSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJssTHBHBIMH AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHWPOBATh M OCYIIECTBIATH CBOKO ITO3HABATENIbHYIO
NEeATENbHOCTh, ONpENeNsisl €€ LeNW M 3aJadd, KOHTPOJIHUPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MPEAJIaraéMblil aJrOpUTM ACUCTBUH NpH
BBIMIOJTHEHUH Y4YeOHBIX M HCCIIENOBATeNbCKUX 3ajad, BBIOMpaTh HambOojee
3¢ GEeKTUBHBIN CMOCO0 MX peuieHHs] ¢ y4E€TOM MOJyYeHHUs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKLIHAX;

OCYLIECTBJIATh  CAaMOKOHTPOJIb ~ CBOEM  JAESATENIbBHOCTHU HAa  OCHOBE
CaMOAaHaJIN3a U CAMOOLICHKH.

NNPEIMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuMH»
OTpaXKaroT:

C(bopMI/IpOBaHHOCTL NPEACTABICHUN O XUMHUYECKOU COCTaBmﬁomeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUU B IO3HAHUM SIBJICHUMU
npuposbl, B (OPMUPOBAHUHM MBIIUICHUS U  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHYCCKHUX
3a71a9 ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO H
MIPUPOJTHOM CpeJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIe MMOHATHUS (XUMHUYECKUWA DJIEMEHT, aToOM, JJEKTPOHHas
000JIoYKa aToMa, MOJIEKYJa, BaJCHTHOCTh, JJICKTPOOTPHUILIATEIHLHOCTD,



XUMHUYECKas CBSA3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U COKpalI€HHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  OOBEM, YIJIEPOJIHBIM  CKEJET,
(GyHKIMOHANbHAS TPYIa, paguKal, H30MEpHUs, HU30MEpbl, TOMOJIOTHYECKUM
psi, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOAEPKAILUE COEAMHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS);
TEOPUH U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannyeckux Bemects A. M. Bytneposa,
3aKOH COXPAHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUAN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JeXallhe B OCHOBE IOHHMAaHMS
OPUYUHHOCTH W CUCTEMHOCTHM XHMHUECKHUX SIBICHHM, (aKTOIOTHYECKHE
CBEJICHHSI O CBOMCTBAaX, COCTaBE, MOJY4YEHUU U OE€30MaCHOM HCIOIb30BaHUU
BOXHEHUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON IESTEIbHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHSITHUS
IIPYU ONMCAaHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPraHUYECKUX COCIMHEHN;

c(hOpPMUPOBAHHOCTh YMEHUI HCMOIb30BaTh XUMUYECKYIO CUMBOJIHUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPALIEHHON)
dopMyn OpraHMYECKMX BEUIECTB M YypPAaBHEHUH XUMHUYECKHX PEaKIIHi,
U3rOTAaBIMBATh MOJEIIM MOJIEKYJ OPraHUYECKUX BEIIECTB JIUISl MIUTFOCTPALIMH UX
XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIEKHOCTh U3yUEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTAaBy U CTPOEHUID K ONpPENEIEHHOMY
KJIaccy/Tpynmne COeAMHEHUU (YTJIEBOAOPOIbI, KHUCIOPOJ M a30TCOJEpKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS), JaBaThb MM Ha3BaHUSA IO
cucrtematuiyeckoil Homenknarype (IUPAC), a Takke npuBOIUTh TPUBUAIBHBIE
Ha3BaHUS OTIEJbHBIX OPraHWYECKHUX BELIECTB (3THIIEH, MPOIMJIEH, alE€THIICH,
TUJIEHTJIUKOJb, TIULEPUH, PeHOI, POopMalIbIETHI, alleTalbJeT ], MypaBbUHAs
KHCIIOTa, YKCYCHas KHCIJIOTa, OJICMHOBAs KHCIOTAa, CTEapUHOBAs KHCIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, IeJIJII0103a, TIIUIUH);

c(OpPMUPOBAHHOCTh YMEHHs OMPEICNATh BUABl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJOXKEHHUS TECOPUH CTPOCHUS
oprannueckux BemiectB A. M. byrnepoBa s OOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUs MacChl
BEILECTB;

chOpPMUPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3nyecKkue U XMMUYECKHUE CBOMCTBA TUMUYHBIX MPEICTaBUTENEH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONWJIECH, aleTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, OeH30J1, METaHOJI, 3TAHOJ, STHUJICHTJIUKOJIb,
rIMuepuH, (GEeHoJ, aleTanbAeria, MypaBbuHas U YKCyCHasl KUCIIOTBI, TIII0K03a,
Kpaxmay,  LEJUII0JIO3da, AMUHOYKCYCHas  KHUCJIOTa),  HWJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKINN C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMHUPOBAHHOCTD yMEHUS XapaKTEPHU30BaTh MCTOYHUKHU
yIIAEBOJOPOAHOTO ChIpbsl (HE(DTh, MPHUPOAHBIN Tra3, Yrojb), CHOCOOBI HX
nepepabOTKU ¥ NPAKTUYECKOE MPUMEHEHHE IPOAYKTOB IepepadboOTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA
peaKkUMH MO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BELLECTB WU NPOAYKTOB PEAKIIUN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMOW 3HAHWUNW OO0 OCHOBHBIX
METOJAaX Hay4YHOTr'O MO3HAHUsA, UCIOJIb3YEMBIX B XUMHUU NP U3YYEHUN BELIECTB
M XUMHYECKMX  sBJIEHUH  (HAOMIOJEHUE, UW3MEpEeHHE, OSKCIEPUMEHT,
MOJIEJIMPOBAHMUE), KCIOJb30BATh CUCTEMHBIE XHMHYECKHE 3HAHMS I
OPUHATUS PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUW  COONIOATh  MpaBWiIa  MOJIb30BAHUS
XUMHUYECKON MOCynoil u 71abopaTopHBIM O0OpYyIOBAaHHEM, a TaKXKe MpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMOJHITH XUMUYECKUIN
DKCIIEPUMEHT (TIPEBpALLEHUS OPraHUYECKHX BELIECTB IPU HArpeBaHUM,
IIOJIyYEHHE JTWIEHA W U3YYEHHE €ro CBOMCTB, KAadECTBEHHBIE pEaKLUu
OpraHUYEeCKUX BEIIECTB, JEHATypalus OEIKOB IpU HArpeBaHUM, LIBETHBIC
peakiuu OETKOB) B COOTBETCTBUHM C MpaBUJIAMH TEXHUKH OE€30MACHOCTH NPHU
oOpallleHuu C BeUIeCTBAaMH M JIAOOpPaTOPHBIM 00OPYZOBAHUEM, MPEICTABIATH
pe3yNnbTaThl XUMUYECKOTO JKCHepUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKkUuid U (QOpPMYyIUPOBaTH BBIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AaHAJIU3UPOBATH XMMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMYI0 H3 pa3HbIX HMCTOYHUKOB (CpelcTBa MAacCOBOM
uH(popmaiuu, IHTepHET U APyTruXx);

chOpMUPOBAHHOCTh ~YMEHUH  COOMIOaTh TMpaBUiia  HKOJIOTUYECKU
LEJIECO00pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LENSAX
COXPAaHEHMS CBOETO 30POBb M OKPYKAIOLIEH MPUPOAHOU Cpeabl, OCO3HABATH
ONIACHOCTb BO3JIECUCTBUS HA JKMBBIE OPTAHU3MBI ONPENEIEHHBIX OPTaHUYECKHUX
BELIECTB, NOHMMas cMblca nokazarens [1/IK, noscHATe Ha npuMepax cocoObl
YMEHBIICHUS W MPENOTBPALICHUS HX BPEIHOIO BO3JACHCTBUSA HAa OPraHU3M
YEJI0BEKA;

JUTsl OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 37]0POBbS: YMEHHUE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIENBbIX U CHa0OBUASIIMX OOY4YaIOUIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cuctemMy oOo3nauenuit JI. bpaitns nmns  3amucu
XUMUYECKUX (POPMYII.

11 KIIACC

[IpenMeTtHbie pe3ynbTaThl OCBO€HHUsI Kypca «OOIiasi U1 HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XHWMHUYECKOW COCTAaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B MO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOMW JUIsl PEHICHUS MPAKTHYECKHUX
3a/la4 M SKOJIOTMYEeCKHU OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO H
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHWUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHUI AJIEMEHT, aTOM, H30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, WMOH, MOJICKYJia, MOJb, MOJISIPHBI 0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHUSA, XHUMUYECKas
CBsI3b (KOBaJIEHTHAsA, MOHHAsI, METAJNIMYECKas, BOJOPOIHAS), KpUCTAIINYECKas



pemETKa, TUIIbl XUMUYECKUX PEAKIUHI, paCTBOP, JEKTPOJIUTHI, HEAJIEKTPOJIHTHI,
IIEKTPOJIUTHYECKAs JUCCOLUMALUSA, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON pEeaKUuy, XMMUYECKOE PaBHOBECHUE); TEOPUH M 3aKOHBI (TEOpHUS
IEKTPOJIMTUYECKOM JUCCOoLManuu, nepuoandeckui 3akon /. M. Menneneesa,
3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPALLCHHUS
HEPIrUU NPH XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUSA, JEXKAllue B OCHOBE MOHHMAHMS
OPUYUHHOCTH W CUCTEMHOCTHM XHMHUECKHUX SIBICHHM, (aKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJY4YEHUU U OE€30MaCHOM HCIOIb30BaHUU
BaKHEHIINX HEOPraHWYECKHUX BEUIECTB B OBITY M MPAKTUYECKON AESATEIBHOCTU
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIHUE MOHSITHS
IIPU ONMCAaHUH HEOPraHWYECKHUX BELIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUI HCMOIb30BaTh XUMUYECKYIO0 CUMBOJIHUKY IS
cocTaBieHUs (OpMYyJ BEIIECTB W YpPAaBHEHUH XHUMHUYECKUX PEaKIui,
cuctematudeckyro HomeHknatypy (IUPAC) wu TpuBHanpHble Ha3BaHHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHbIi ras, yrieKuciablid ra3, aMMuaKx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTbh, IUTHEBASI COA, IUPUT U APYTHE);

c(hOpPMUPOBAHHOCTh YMEHUW OMNPENENATh BAJIEHTHOCTh U  CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BH]L
XUMUYECKON CBSI3U (KOBAJIEHTHAsl, MOHHAs, METAaJUIMYEcKas, BOJOpPOAHAs) B
COCIMHEHMSIX, THUIl KPUCTAJUIMYECKOW pEmETKH KOHKPETHOI'O BEIEeCTBa
(aTOMHas1, MOJEKYJISIpHAsl, HOHHAs, METaJUIMYECKasi), XapakTep Cpelibl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTD YMEHHU yCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBY K ONpPENEIEHHOMY KIAcCy/TpyIine
COCIMHEHHH (IPOCThIE BEIIECTBA — METAUIBl W HEMETAJUIbl, OKCHUBI,

OCHOBAaHMSI, KUCJIOTbI, aM(pOTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PaCKPBIBATh CMBICI MEPUOANUECKOTO 3aKOHA
JA. W. MengeneeBa u AEMOHCTPUPOBATH €Tr0  CHUCTEMATU3HPYIOIIYIO,
OOBSCHUTENBHYIO U TPOTHOCTUYECKYIO (PYHKLINU;

chOpPMUPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 3iemMeHToB 1—4 mnepuonoB Ilepmoanueckoid CUCTEMBI
xumudeckux asnemeHToB JI. M. MeHneneeBa, MCMONb3ys MOHATUSA «S-, p-, d-
JIIEKTPOHHBIE  OpPOWUTANIM»,  «IHEPIeTUYECKUE  YPOBHH»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS] CBOMCTB XHWMHYECKHX DJJEMEHTOB MW HUX
COCAMHEHNH 1O nepuoaaMm u rpynnaMm [leprnonndeckon cucTeMbl XUMHUYECKHX
sanemeHToB J[. 1. Menneneena;

c(hOpMHUPOBAHHOCTh, YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPIaHMYECKHX BELIECTB pPAa3JIMYHBIX KIIACCOB,
NOATBEPKAATh CYIECTBOBAHNE T'€HETUYECKOU CBSI3M MEKy HEOPraHUYECKUMU
BEILIECTBAMH C ITOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(DULIMPOBATh XUMUYECKHE PEAKIINU 110
pa3IMYHBIM MIPU3HAKAM (YUCIY W COCTaBY PEarupyroliux BELIECTB, TEINIOBOMY
3 deKTy peakiiu, U3MEHEHHIO CTEIICHEH OKHCIECHUS SJIEMEHTOB, OOPaTUMOCTH
PCaKINY, YIACTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi COCTABIIATH YPABHCHHsI PEaKLUii pasiIuIHbIX
TUIIOB, TIOJHBIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMil HOHHOTO OOMeEHa,
YUHTBIBAs YCIOBHS, IPU KOTOPBIX 3TU PEAKUUU UAYT J0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUHU, TOATBEPHKAAIOIINE
KaYeCTBEHHBIM COCTaB pa3JIMYHBIX HEOPraHMYECKUX BELIECTB, Paclo3HABaTh
ONBITHBIM  NYyTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  PACTBOpPax
HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUW PpACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUA IOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOTO
OaJlaHca 3TUX peaKIuii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peaklMu OT pa3iuyHbIX (PAKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUSA (IPUHIUI
Jle lllarenbe);

c(OpPMUPOBAHHOCTh YMEHHUI XapakTepu30BaTh XMMHUYECKHE MPOIECCHI,
JIeXKAIE B OCHOBE IMPOMBIIIJIEHHOIO MOJIYYEHUSI CEPHOM KUCIIOThI, aMMHUaKa, a
TaKkke CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIAX U
HKOJIOTUYECKUX MPOOTIeMaX XUMUYECKOTO MMPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHHS C UCIOIB30BAHUEM
HOHATHUS «MAaccoBasi J0JI BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOLLIEHUI ra30B
OpU XUMHYECKHX pEaKUUsAX, MacChl BEIIEeCTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0BbEMY OIHOTO W3
YyYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3(dexra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHMs MacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

chOpPMUPOBAHHOCTh ~YMEHHUW  COONIOATh  MpaBWia  MOJIb30BAHUS
XUMHUYECKON MOCynoil u 71ab0paTopHBIM O0OpYyIOBaHUEM, a TaKXKe MpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IUJIAHUPOBATh M BBHIMOJHITh XUMHUYECKUIN
HKCIIEPUMEHT (pa3yIokKEHUE NEPOKCHUIA BOJOPOAA B MPUCYTCTBUU KATaIM3aTopa,
ONpENENeHUE Cpelbl PAcTBOPOB BELIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
UHAMKATOpa, BJMSHUE PAa3IMYHBIX (PAKTOPOB HAa CKOPOCTb XHUMHUYECKOMN
peaxkiuu, peakiuu HOHHOTO OOMEHa, KaueCTBEHHbIE peaklud Ha cyiabdart-,
KapOOHAaT- W  XJOPUA-aHHOHBI, HAa  KaTHUOH  aMMOHHS,  pEIICHHE
JKCIIEPUMEHTAIBHBIX 3adad no Ttemam «Mertamey u  «Hemeramns»y) B
COOTBETCTBUHM C TMpaBWJIaMHU TEXHHUKH O€30MacHOCTH Tpu OOpalleHuu C
BELIECTBAMHU M JIA0OPATOPHBIM OOOpPYAOBAHHEM, NPEICTABIATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alMCH YPAaBHEHHMI COOTBETCTBYIOILIUX
peakiuii 1 GOpMyIUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AaHAJIU3UPOBATH XMMHUYECKYIO
uH(pOpMAIMIO, TOJYy4YaeMYI H3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOU
KOMMYHUKalK, HTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~YMEHUH  COOMIOJaTh MpaBUiia  HKOJIOTUYECKU
LEJIECO00pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEIIX
COXpaHEHUsI CBOETrO 370POBbS U OKPYKAOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HAa YKUBBIE OPraHW3Mbl OINPEICIEHHBIX BEIIECTB,
noHumas cmbica nokaszarens IIJIK, mnoscHATP Ha mpumepax CHocoObl
YMEHBUIEHUS W NPEIOTBPAILICHHMS] MX BPEJHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUTsl OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSAMM 37J0POBbS: YMEHHUE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAaHUS BELIECTB U
XUMUYECKUX SIBJICHUI;



JUIA CIENBbIX U CIHa0OBUASIIMX OOYYaIOUIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy o6Oo3Hauenuit JI.  bpaiing ngns  3amnucu
XUMUYECKUX (POPMYII.
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HaumenoBanue KosmuecTBo yacos
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YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c




ITOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC

Ne KonuyecTBo yacos

DJIEKTPOHHBIE
Hara uugposbie
n | Tema ypoka KonTpoJabHbie IMpakTHYeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE

/ paGoThI paGoThI
pecypchbl

n

IIpeamer opranndeckoi bubmuoteka [{IOK

1 XHMHH, €€ BOSBHUKHOBEHHE, 1 https://m.edsoo.ru/7f41837
pa3BUTHE U 3HAYEHUE c
Teopus crpoenus
. bubmuoreka [JOK
OpraHUYECKUX COEAMHEHUN
2 i 1 https://m.edsoo.ru/7f41837
A. M. bytneposa, e€ .
OCHOBHBIE MOJIOKEHUS -
[IpencraBnenue o
Kiaccudukanum
OPraHUYEeCKHUX BEIIECTB. bubnuorexa [JOK
3 Homenkinarypa 1 https://m.edsoo.ru/7f41837
(cucremaTuveckas) u c
TPUBHAJIbHBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB
) but6mmoreka [JOK
AJIKaHBI: COCTaB M CTPOCHUE,
4 . 1 https://m.edsoo.ru/7f41837
TOMOJIOTUYECKHM psJT .
5 MeraH u 3TaH — 1 bubnmoreka [JOK

IIPOCTEUIINE IPEACTABUTEIN

https://m.edsoo.ru/7f41837
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aJIKaHOB

C

AJIKEHBI: COCTaB U CTPOCHUE,

bubnuoreka [JOK

6 . https://m.edsoo.ru/7f41837

CBOMCTBa
c

OTWJIEH U IPONMIIEH — bubnuorexa [JOK

7 IIpOCTEUIINE TPEACTABUTEIN https://m.edsoo.ru/7f41837
AJIKCHOB €
[TpakTnueckast pabora Ne 1. bu6mmoreka [IOK

8 «ITomyuenue sTriIeHa U https://m.edsoo.ru/7f41837
W3yYE€HHUE €ro CBOMCTBY c
Ankanuensl. byraguen-1,3 u
MeTWIOyTaaueH- 1,3 bubmmorexa LIOK

9 Y o https://m.edsoo.ru/7f41837
[Tomyuenue CHHTETUYECKOTO .
Kay4dyKa U pEe3UHBI -
AJIKMHBI: COCTaB U
OCOOCHHOCTH CTPOCHUS, bubnmnorexa [JOK

10 | romomoruyeckuil psn. https://m.edsoo.ru/7f41837
AneTusieH — MpOoCTEeUIniA c
MIPEICTABUTENH AJIKUHOB
Brruucnenus no ypaBHEHHUIO bubmmorexa [IOK

11 . yp https://m.edsoo.ru/7f41837
XUMUYECKON PEeaKIuu .
ApeHbl: O€H301 ¥ TOTYOIl bubmorexa [JOK

12 P ' yor. https://m.edsoo.ru/7f41837
TOKCHYHOCTH apEHOB c

13 ['enernueckas cBs3b bub6mmoreka [IOK

YIJIEBOI0OPOOB,

https://m.edsoo.ru/7f41837
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MIPUHAJIEKAIINX K
Pa3IMYHBIM KJIacCam

(@)

IIpupoaHbIE HICTOYHUKH

YIJIEBOJIOPOIOB: IPUPOAHBIN bubnmnorexa [JOK

14 | ra3 u nomyTHbIC HEPTIHbBIC https://m.edsoo.ru/7f41837
ra3el, HEQTh U MPOTYKTHI €& c
nepepaboTKku
[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOOB: IPUPOAHBIN bubnmnorexa [JOK

15 ra3 1 MOIyTHbIE HEPTSIHbIE https://m.edsoo.ru/7f41837
ra3bl, He()Th ¥ MPOTYKTHI & c
nepepaboTKu
KonrtpomnbHas pabdora 1mo bubmorexa HOK

16 P P https://m.edsoo.ru/7f41837
paszaeny «YTieBogOpOab) .
[IpenenbHBIC OTHOATOMHBIC bubmuoreka [JOK

17 | cnupThl: METAHOJ U 3TAHOJ. https://m.edsoo.ru/7f41837
Bonopoanas cBsizb c

bu6mmorexa [IOK

MHoroaromMHbie CIUPTHI:

18 https://m.edsoo.ru/7f41837
STUJICHTJIMKOJb U TJIULIEPUH .
DeHoJI: CTPOCHHE MOJIEKYJIbL, bubmuoreka [IOK

19 | ¢usnyeckre u XuMUIECKUe https://m.edsoo.ru/7f41837
CBOICTBa, MPUMEHEHHE c
Anpaerupl: GopMaIbaeTHI bubmorexa [TOK

20 - DOP https://m.edsoo.ru/7f41837

U aneranbaerun. A1eToH

C
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OHOOCHOBHBIE TIPEIETbHBIE bubnuoreka [JOK

21 KapOOHOBBIE KHCIIOTHI: https://m.edsoo.ru/7f41837
MypaBbHUHas U YKCYCHas c
[TpakTuyeckas padora Ne 2. bu6nuoreka [IOK

22 | «CsoiicTBa pacTBOpa https://m.edsoo.ru/7f41837
YKCYCHOM KHUCIJIOTBI» c
CreapuHOBas U OJEMHOBAs

but6mmoreka [{OK

KHCJIOTHI, KaK

23 https://m.edsoo.ru/7f41837
IIPEJICTAaBUTEININ BBICILIUX .
KapOOHOBBIX KHCJIOT }
Mpbuta KaK COJ BBICIITHAX but6mmoreka [{OK

24 | kapOOHOBBIX KHCIIOT, UX https://m.edsoo.ru/7f41837
MoOIoIIIee ACHCTBHUE c
CrnoxHnble 3(hupbl Kak

bubmuoreka [JOK

IPOM3BOJIHBbIE KAPOOHOBBIX

25 https://m.edsoo.ru/7f41837
KUCIOT. ['uaposn3 cinoxxHbIX .
a¢hupoB -
AKupbr: rupoH3, Bu6miorexa [JOK

26 | mNpuMEHEHHe, https://m.edsoo.ru/7f41837
Onosioruyeckas poJib )KUpPOB c
VYrneBonsl: COCTas,
KJ1acCUpuKalus. bubmmoreka [IOK

27 | BaxnHeumue npeacTaBUTEIN: https://m.edsoo.ru/7f41837
TJTI0K03a, PpyKTO3a, c
caxaposa

28 | Kpaxman u nemnono3a Kak
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IIPUPOJHBIE ITOTUMEPBI

KonrposnbHas padora no

79 pazneny {
«Kucnopoacoaepxaune
OpPTaHHYECKUE COCTUHECHHUS
bubnuoreka [JOK
AMUHBI: METHJIAMUH U
30 1 https://m.edsoo.ru/7f41837

AHUJINH

C

AMHWHOKHCIIOTHI KaK
aMmdoTepHbIe OpraHUYECKHE
31 COEIUHEHMS, HX
OMoJ0rHYecKoe 3HAYEHME.
Ilentnael

bubmuorexa [JOK
https://m.edsoo.ru/7f41837

(¢

benku kak npupoiHbIe
32 | BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41837
c

OCHOBHBIE TIOHATHS XUMHH
33 | BBICOKOMOJIEKYJISPHBIX
COCTMHEHU N

bubmorexa [JOK
https://m.edsoo.ru/7f41837
c

OCHOBHBIG METOAbI CUHTE3a
34 BBICOKOMOJIEKYIAPHBIX
coequHenni. IlmacTMaccel,

Kay4yKH, BOJIOKHA

but6mmoreka [JOK
https://m.edsoo.ru/7f41837
c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KITACC

N KosmyecTBo yacos
DJIEKTPOHHBIE
Hara nugposbie
n| Tema ypoka KonTtpoibHbie IIpakTHYeckue
Bcero HU3y4eHust o0pa3oBaTebHbIE
/ padoThI padoThI
pecypcsl
n
XUMUYECKUH 3JIEMEHT. ATOM. bubmuoreka [JOK

DnekTpoHHas KOHPUTypaLus
aTOMOB

https://m.edsoo.ru/7f4183
Tc

[lepuoauueckuii 3aK0H 1
[lepuoanueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
MeneneeBa, UX CBA3b C
COBPEMEHHOU TEOpHEi CTPOCHUS
aTOMOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
Tc

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JICMECHTOB U
WX COCAMHEHUN MO rpynnam u
nepuojaM. 3HaYEHUE
MEPUOUYECKOT0 3aKOHA U
CHCTEMBI XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
Tc

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHKs KOBAJCHTHOM CBSI3H.

but6mmoreka [JOK
https://m.edsoo.ru/714183
Tc
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Bonpopoanas cBs3b

BanentHoCTb.
DNEeKTPOOTPULIATETLHOCTD.

bu6nmoreka [JOK

5 Crenensp okucienus. Bemecrsa https://m.edsoo.ru/7f4183
MOJEKYJISIPHOI'O U 7c
HEMOJIEKYJISIPHOTO CTPOEHUS
[lonsTHE O IUCIIEPCHBIX CUCTEMAX.
HcTunHbIE M KOJIIOUHBIE bubmorexa T[IOK
6 https://m.edsoo.ru/7f4183
pacTBOpbL. MaccoBas 10 T
BELIECTBA B pacTBOPE
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUM. bubmuoteka [IOK
7 I'enetnueckas cBs3b https://m.edsoo.ru/7f4183
HEOPraHUYECKUX BEILECTB, Tc
pa3IMYHBIX KJIACCOB
Knaccugukanus XumMmuueckux
peaKIii B HEOPraHU4ECKON 1
OpPraHMYECKON XUMUU. 3aKOH bubnnorexa [JOK
8 COXpaHEHUs MacChl BEILIECTB; https://m.edsoo.ru/7f4183
3aKOH COXPaHEHMsI U IIPEBPALLCHUS Tc
SHEPruy NpU XUMHUYECKUX
peaxkuusax
CkopocTts peakiuu. O0paTumbie bubmuoteka [JOK
9 peakuuu. XUMUYECKOE https://m.edsoo.ru/7f4183
paBHOBECHE Ic
10 | IIpaktuueckas pabora Ne 1. bu6muoteka [IOK

«BnusiHue pa3znuyHbIX HaKTOPOB

https://m.edsoo.ru/714183
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Ha CKOPOCTh XUMHUYECKOU

7c
peaKIm
DNEeKTPOIUTHYECKAS
nucconmanud. Ilorarue o
bu6nmoreka [IOK

BOZIOpOAHOM ToKkazaTesne (pH)

11 https://m.edsoo.ru/7f4183
pactBopa. Peakiiuu HOHHOTO T
oOMeHa. ['uaponn3 opraHn4ecKux _
Y HEOPTaHWYICCKUX BEIIECTB
OKHCIUTEIBHO-
but6mmoreka [JOK
BOCCTAHOBUTEJIBHBIE PEAKIIUU.
12 https://m.edsoo.ru/7f4183
[TousTue 06 anekTponnse 7c
pacIIaBoOB U PacCTBOPOB COJICH —
bu6nuoreka [JOK
KontponbHas paboTa no pazaeny
13 https://m.edsoo.ru/7f4183
«TeopeTndeckue OCHOBBI XHMHU)) e
MeTamisl, UX MOJIOKEHHUE B
[Tepuoauueckoil cucteme
Bbubnuoreka [JOK
XUMUYECKHX dj1eMeHToB 1. 1.
14 https://m.edsoo.ru/7f4183
MeHnzeneesa 1 0COOEHHOCTH e
cTpoeHust atroMoB. O01IHe T
dbu3NYecKue CBOMCTBA METANIOB
Cr1aBel METAJIOB. Bbubnuoreka [JOK
15| DOnexrpoxuMuydecKui psi https://m.edsoo.ru/7f4183
HAIPSDKCHUI METAJLIOB 7c
16 | Xumuueckue CBOMCTBA bubmmorexa [IOK

BaXHEHMILINX METaIOB (HaTpHii,
KaJIMi, KaJbI[UM, MarHui,

https://m.edsoo.ru/7f4183
Tc
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ATIOMUHUI) U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA XpoMma,

bu6nuoreka [JOK

17 . https://m.edsoo.ru/7f4183
MEH U UX COSTMHCHUIN e
N but6mmoreka [JOK
XYMUYEeCKUE CBOWCTBA IIMHKA,
18 N https://m.edsoo.ru/7f4183
Kele3a U UX COeTMHEHUN ~c
[IpaxTuyeckast padora Ne 2. bub6nuoreka [IOK
19 | "Pemienue sKkCiepUMEHTAIBHBIX https://m.edsoo.ru/7f4183
3a1a4 1o reme «MeTaiab" Tc
Hemeranel, ux moyioxxeHue B
[lepnoauueckoii cucreme bubnuoreka [IOK
20 | xummueckux snmementoB [1. U. https://m.edsoo.ru/7f4183
MeHnieneeBa 1 OCOOCHHOCTH Ic
CTPOCHHS aTOMOB
Pu3nyeCcKue CBOMCTBA
HEMETaJUIOB. AJUIOTPOTHS bu6muoteka [IOK
21 | HeMmeramioB (Ha mpuUMepe https://m.edsoo.ru/7f4183
KHCIIOpo/a, cepsl, pocdopa u Tc
yriiepojia)
. bubnuoreka [JOK
XUMHYECKHE CBOMCTBA TAJIOTCHOB,
22 . https://m.edsoo.ru/7f4183
CEepPBI ¥ UX COCTMHCHHIA 7
. bu6mmorexa [IOK
XUMHYeCcKue CBOMCTBA a30Ta,
23 . https://m.edsoo.ru/7f4183
dbocdopa 1 X CoOeTMHCHUIA e
24 | XwuMHYECKHE CBOWCTBA yIiepoaa, bub6mmoreka LIOK
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KpEMHHA U UX COCIUHEHUI

https://m.edsoo.ru/7f4183
Tc

[IpuMeHeHHEe BaKHEUIINX

bu6nmoreka [IOK

25 . https://m.edsoo.ru/7f4183
HEMETaJJIOB M MX COCTMHCHUMN e
O06o001IeHre U CUCTEMAaTU3AIIHS
3ganui 1mo reMe «HemeTanisn. bubimoreka [IOK

26 | Bbluncnenus no ypaBHEHUSIM https://m.edsoo.ru/7f4183
XUMUYECKUX PEaKIUi 1 Ic
TEPMOXUMHUYECKHUE PACUETHI
[IpaxTuyeckas padora Ne 3. bub6nmorexa [IOK

27 | «Pemenue s3xcnepruMeHTAIbHBIX https://m.edsoo.ru/7f4183
3ama4d 1o reMe "Hemeramabr'"» Tc
KonTponpHas pabora mo Temam

but6mmoreka [JOK

28 «Merauren i . https://m.edsoo.ru/7f4183
«Hewmetamnby/Beepoccuiickas T
npoBepoyHasi pabota T
Heoprannueckue u opranndeckue bubmuoteka [IOK

29 | xucnotsl. Heopranuueckue u https://m.edsoo.ru/7f4183
OpraHUYECKUE OCHOBAHUS Ic
AMdoTepHbIe HEOPraHUYECKUE U
OpPTraHUYECKHUE COCTMHEHUS. bubmuoteka [JOK

30 | TI'emermyeckas CBS3b https://m.edsoo.ru/7f4183
HEOPraHUYECKUX U OPTaHHUECKUX Ic
BEIIIECTB

31 | Pomb xumuu B oOecrieueHIH but6mmoreka [JOK

9KOJIOTHYECKOM, SHEPIreTUUEeCKON U

https://m.edsoo.ru/714183
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MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MEIUIHBI

Tc

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHIIATIAX

but6mmoreka [JOK

32 1 https://m.edsoo.ru/7f4183
MPOMBIIIUIEHHOTO MOTYYeHUs e
Ba)XKHEUININX BEIIESCTB T
bubnuoreka [JOK
Yenosek B MUpE BEUIECTB U
33 1 https://m.edsoo.ru/7f4183
MaTepHuaoB
Tc
butmmoreka [JOK
34 | XuMmus u 370pOBbE UEIOBEKA 1 https://m.edsoo.ru/7f4183
Tc
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

3a6nvueBa JTioboBb
ViBaHOBHa

C=RU, OU=[unpekTop
wkonsl, O="MKQOY "

OctposHoBckas COLU™™,
CN=3ga6nuueBa JltoboBb
,7 ; ViBaHOBHa,
. E=mou_soch@mail.ru
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