MWHHACTEPCTBO NPOCBEIEHUS POCCUMCKON ®EJEPAIINNA
' : MunucTepcTBO 00pa3oBaHus H MOJIOAEKHOM nmosmuTukn CBepaAIoBCKoii 061acTH
: JlenapramMeHT 06pa3oBaHusi aaMHﬁHCTpaunﬁ ropoaa .E!ca"répmlﬁy'p.ra

MAQOY COII Ne 65 ¢ yriay6aeHHbIM H3y4eHHEeM OTAEAbHBIX NPeIMeTOB

PACCMOTPEHO

HGHaI‘OI‘I/I‘-IeCKHM COBETOM

IIporoxox Nel ot «30» aBrycra 2023 r.

'~ PABOYASI IPOTPAMMA
y4yebHoro npeameta «Xumusi. BazoBslii ypoBeHb»

1t obydaromuxcst 10 — 11 xmaccos

r. EkatepuuOypr 2023



IMMOACHUTEJBHASA 3AIINCKA

IIporpamMa Mo XUMHUM Ha YpOBHE cpefHero oliero odpasoBaHus paspadoTaHa
Ha ocHOBe PenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu B
Poccuiickoit @enepanuu», TpeOOBaHWE K pe3ylIbTaTaM OCBOGHHSA (eIepanbHOM
o0pa30oBaTeNbHOM IporpamMMmbl cpenHero oomero ob6pazosanust (©OII COO),
TIPENCTAaBNIEeHHBIX B DelepabHOM TOCYIapCTBEHHOM 0Opa30BAaTENbHOM CTaHApTE
COO, ¢ yuérom KoHmemmmu mnpernoaBaHus ydeGHOTO mpeaMera «XHUMES» B
obpazoBaTenbHbIX opranuszaiusax Poccuiickoit @enepanuu, peanu3yommux OCHOBHEIE
oOpa3oBaTeNbHble NPOrPaMMbI, U OCHOBHBIX IONOXeHUH «CTpareruu pa3BUTUS
Bocniutanus B Pocculickont @enepanuu Ha nepuoxa a0 2025 roxa» (Pacmopsokenue
ITpaBurenscta P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY OIX0ZI0B K pa3paboTKe IpOorpaMMBl 110 XUMUH, K ONIPEEIeHUI0 001ek
CTpaTeruy 0O0y4eHUs], BOCIUTAHMS U Pa3BUTHUS O0YYarOUIMXCs CPEICTBaMU y4eOHOro
npenmera «Xumus» miai  10-11 xmaccoB Ha 0a30BOM  ypOBHE COCTaBMIIM
xonuentyansaeie mnonoxenus @®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENeH,
COCP)KaHUS, PE3yJbTAaTOB OOy4eHHS U TpeOOBaHUM K YPOBHIO ITOJTOTOBKU
BEITYCKHUKOB.

Xumudeckoe o0pazoBaHue, IOy4aeMoe BBIITyCKHUKaMU 00Ie00pazoBaTeIbHOMH
OpraHH3alliy, SBJSETCS HEOThEeMJIEMOM YacThio UX oOpa3oBaHHOCTH. OHO CIYKHUT
3aBEpLIAIOIMIMM 3TallOM pealu3allid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEN, MPUCYIIMX LEJOCTHON CHUCTEME XMMHYECKOro O0pa3oBaHUsI.
OTH [EHHOCTH KACAIOTCS I[IO3HAHHS  3aKOHOB npuponsl, (GopMUpOBaHUS
MHpPOBO33pEHUsT ¥ 00med KyJnbTypbl dYelloBeKa, a TakKkKe 3KOJOTHYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3OPOBBIO U NPHUPONHOM cpene. Peanusyercs
XUMUYecKoe 00pa3oBaHKe 00yJaroIUXcsi Ha YPOBHE CPEIHEro OO0INero o0pa3oBaHuUs
cpencTBaMu y4deOHOro mpeamera «XHUMHS), COAEp)KaHHWE U IIOCTPOEHHE KOTOPOro
OIPENENICHEl B NPOIPaMMe II0 XUMHUHM C Y4ETOM CHIENMOHUKHM HAYKH XUMUH, €
3HAYEHWS B NO3HAHMY NPUPONBI M B MaTepUalbHOM JXM3HH OOIIECTBA, 4 TAKXKE C
yu4éToM OOIMMX Lielel U TPUHIUIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpenHero obuiero obpasosanus B Poccuiickoi Oenepanuu.

XuMHUs Kak 3JeMEHT CHCTEMBI €CTECTBEHHBIX HAyK WIPaeT OCOOYI0 pOJib B
COBPEMEHHOU LIMBUIM3AllMM, B CO3/IaHUU HOBOM 0a3pl MaTepUalbHOM KyJIbTyphl. OHa
BHOCUT CBOM BKIaJ B (OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B
CO3[aHue IEeJIOCTHOTO TIPe/ACTaBICHUS OO0 OKpYXKalolleM MHpe Kak O EeJUHCTBE
IPUPONEI M YeJOBeKa, KOoTopoe (opMHpyeTcs B XUMHUUM Ha OCHOBE ITOHUMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPYKAIOIEro MHpa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOECHMEM BEWIECTB, UX CBOMCTBAMYU ¥ BO3MOXXHBIMYU 00JIaCTIMU IPUMEHEHMUS.



TecHo B3auMOIEWCTBYS C JPYTUMH €CTECTBEHHBIMU HayKaMy, XHMHUs CTaia
HEOTHEMJIEMON 9aCTBI0 MHPOBOM KyIbTYDEL, HEOOXOMMMBIM YCIOBHEM YCIELIHOTO
TpyZJa ¥ JKH3HH Kaxaoro uwieHa oOmectBa. CoBpeMeHHas XHMHS KakK Hayka
co3yparenbHas, KaK HayKa BBICOKMX TEXHOJOIMM HalpaBlieHa Ha pelleHue
rI00abHEIX IpoOJeM YCTOMYMBOIO pPAa3BUTHS UYEJNOBEYECTBA —  CHIPHEBOW,
SHEPreTUYECKOH, MTUIIEBOM, IKOJIOTHIECKON O€30IIaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM € OOIMMHU LEeNsIMH M TPUHIUIAMH CpEIHEro OOIIero
obpaszoBanus copepxkanue npeamera «Xumus» (10-11 kmaccsr, 6a30BBIM ypOBeHb
U3y4YeHUs]) OPUEHTHPOBAHO IIPEUMYINECTBEHHO Ha OOIIEKYIBTYPHYIO IOArOTOBKY
00y4aroImuxcsi, HEOOXOIUMYIO UM Ul BEIPaOOTKH MUPOBO33PEHYECKUX OPUEHTHUPOB,
YCIEITHOrO BKIFOYEHUS B KU3Hb COLIMYMA, POLODKEHUs] 00pa3oBaHus B Pa3IuYHbBIX
00acTsX, He CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocraBnsromumMu  npeaMera «XUMES» — SBISIFOTCS  0a30BBle  KypChl  —
«Opranuueckas xuMus» U «OOmas u HeopraHudecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOH HAyKH: CHUCTEMaA
3HAHUM 10 HEOpPraHMYeCKOW XWMUHU (C BKJIIOUEHHEeM 3HaHMM U3 OOLuell Xumuu) u
opraHu4yeckoi xumuu. DopMUpOBaHME IAaHHOW CHCTEMBl 3HAHUM NPU H3YYEHUU
npeaMera obecrneynBaeT BO3SMOXHOCTh PACCMOTPEHUS. BCEr0 MHOT000Opasust BEIIECTS *
Ha OCHOBE OOILMX ITOHATHUH, 3aKOHOB U TEOPUI XUMUU.

CrpykTypa comepxaHus KypcoB — «Opranumdeckas xumusy u «O6mas u
HEOpraHu4Yeckas XWMUsS» CQOPMUPOBaHA B IIpOrpaMMe II0 XHMHM Ha OCHOBE
CHCTEMHOI0 [IOAX0/a K U3y4eHHIO y4eOHOro MaTepuaina U 00yCIOBIeHa HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAaHHUW Ha ONPENeNIEHHBIX TEOPETUYECKHUX YPOBHsX. Tax,
B Kypce OpraHu4ecKOM XMMHH BEIeCTBa paCCMaTPUBAIOTCS Ha YPOBHE KJIACCHUECKOMH
TEOPHU CTPOECHUSA OPTaHUYECKUX COCAUHEHNUH, a TaKKe Ha YPOBHE CTEPEOXUMUUECKHIX
U JJIEKTPOHHBIX NPENCTaBICHHN O CTpoeHHH BellecTB. CBeneHus 00 H3yYaeMEBIX B
Kypce BELIeCTBaX JAlOTCI B pPa3BUTUM — OT YIVIEBOJOPOAOB IO CIIOXHBIX
OHOJOTUYECKH AaKTHUBHBIX COeAuHEeHMI. B Kypce opraHudeckod XUMHUHU IOIYyYarOT
pasBuTHE COQOPMHUpPOBaHHbIE Ha YpPOBHE OCHOBHOTO 0OOIIero oOpazoBaHus
[IEPBOHAYAJIbHEIE TIPEACTABICHUS O XUMHYECKOW CBS3M, KIACCU(BUKALIMOHHBIX - -
[IpHU3HaKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOH
peaxium.

ITon HOBEIM YITIOM 3peHUS B IpeaMeTe «XUMUS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3Yy4YEHHBIH Ha YPOBHE OCHOBHOro obuiero ob6pa3oBaHus
TEOPETUYECKUI MaTepuan U (HaKTONIOTUYECKUE CBEACHMS O BEIIECTBAX ¥ XUMUYECKOM
peakiuu. Tak, B dYacTHOCcTd, B Kypce «OOIlas ¥ HeOpraHudecKkas XUMUsDH
00y4aroImuMces IPeOCTaBIAETCS BO3MOXKHOCTh OCO3HATH 3HAYCHHE MEPHOIUIECKOTO
3aKOHa C OOIIETEeOPEeTUYECKUX U METOAOJOTUYECKUX IO3ULUM, TIIy0Xe IOHSThH



HCTOpUYECKOe H3MeHeHHe GQYHKIUH 3TOro 3akoHa — OT o00o0maromeid 10
' 00BACHSIONIEH U IPOTrHO3UPYIOILEH.

Enunas cucreMa 3HaHMM O Ba)XHEWINMX BEIIECTBaX, WX COCTABE, CTPOCHMH,
CBOMCTBaX U NPUMEHEHWM, a TaKXKe O XUMHYECKMX PEaKUusX, MX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHus IomoiHsgeTcs B Kypeax 10 u 11 ximaccoB sneMeHTaMu
COlep)KaHMs, HMMEIOIIUMMH KyJIbTYPOJIOTMYECKMA M NPUKIAJHOW Xapakrep. OTH
3HAHUS CIIOCOOCTBYIOT IOHHMMAHHMIO B3aUMOCBS3M XHMHUU C JOPYTMMH HayKaMu,
DACKpBIBAIOT €& Pojib B MO3HABATENLHON U IPAKTUYECKON IESATeNbHOCTH YelOBeKa,
CIIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUs K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U
PaKTUYECKUX TPUTOKEHUH XHMUHM, TOMOTAIOT BBIIYCKHMKY OPHEHTHPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX IpoliemMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh UH(OPMALIMIO U NMPUMEHSTh €€ IS MOMOJHEHMs 3HAHWMH,
pEIIeHNs] MHTEIUIEKTYIBHBIX U 3KCIEPUMEHTABHBIX HCCIIeOBATEbCKUX 3a1ad. B
LEJIOM COIEp)XaHUe ydeOHOro ImpeaMera «XUMHS» HTAHHOTO YPOBHS U3yUYEHUS
OPHEHTHPOBAHO Ha (POPMUPOBAHMUE Yy 00YyHaIOIIUXCS MUPOBO33PEHUECKON OCHOBBI JIJIs
NOHMMaHUS  QUIOCOQCKMX HUAed, TaKUuX Kak: MaTephualbHOE  EIUHCTBO
HEOpPraHUYeCKOTO U OPraHU4ecKoro Mupa, OOyCIIOBICHHOCTh CBOMCTB BEIIECTB KX
COCTaBOM M CTPOEHHUEM, [T03HABAEMOCTb IIPUPOAHBIX SBICHUN IIyTEM DKCIIEPUMEHTA U
pelieHUs]  IPOTHUBOPEYHMM  MEXAY HOBBIMH (akTaMU U  TEOPETUYECKUMU
OPEAIIoOChlIIKaMH, OCO3HaHHUE€ POJIH XHMMHH B PCIICHHH BKOJIOFH‘-IGCKHX"'IIpOfiﬂeM, a’’
TaKKe NpodiieM COEpe)EHUS SHEPreTHUECKUX DPECYpPCOB, CBIPbs, CO3[IaHMs HOBBIX
TEXHOJIOTHH U MaTEPUAIIOB.

B nnane pelesus 3aa4 BOCIUTaHUS, PA3BUTHUS U COLIMATU3ALMU 00yUYaArOIHXCS
IPUHATEIE NPOTPaMMOM II0 XMMHU MOAXOABI K ONpENENeHUIO0 COAEpXKaHUS U
IIOCTPOEHHS MpEeAMEeTa NpefyCcMaTpUBaOT (OPMHUPOBAHUE YHUBEPCATBHBIX yUeOHBIX
IeVCcTBUM, UMEIIUX 0a30Boe 3HaueHWe IS Pa3IUuYHBIX BHUIOB JEATEIBHOCTH:
pemeHuys pobiieM, oucka, aHanu3a u 00paboTku uHGOPMALUK, HEOOXOAUMBIX IS
OpuoOpeTeHUsl  OIbITa - MPAaKTHYECKONW U  WCCIIeNoBaTelIbCKON  IESITENBHOCTH,
3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUYU XVMHUH.

B npaktuke mnpenonaBaHus XHUMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaKk U Ha YPOBHE CpelHEro olIero obpa3oBaHus, IPU ONPEAeIEHUN
COJIEPXKATEIbHOM XapaKTepUCTUKU LejNedl U3yYeHUsl IIpeIMeTa HalpaBlIeHHEM -« -
[IEPBOCTEIICHHON 3HAYUMOCTU TPAJAULIMOHHO TIIpU3HAETCs (QOPMUPOBAHHE OCHOB
XMMHYECKOM HayKd KaK OOacTH COBPEMEHHOI'O eCTECTBO3HAHUS, MPaKTHYECKOM
JIEATENIbHOCTH 4YeJIOBEKa M KaK OJHOIO K3 KOMIIOHEHTOB MUPOBOM KynbTypbl. C
METONMYECKOM TOUKM 3pEHHs TaKOM IIOAXOA K OINpeAeNeHUIO Lieled u3ydeHus
IIpEMETA SIBJISETCS BIOJIHE OIIPaBIaHHbIM.



CornacHo [aHHOW TOYKE 3pEHMs TJaBHBIMH LEIIMHU M3y4YeHUS [peaMeTa
«Xumus» Ha 6azoBoM ypore (10 —11 ki1.) sBisrOTCS:

e (GOpMHPOBaHME CHCTEMbI XMMUYECKUX 3HAHUH KaK BOKHEHIIEH COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEXKAT KIIFOYEBBIE
MOHATHSL, (yHIaMEHTAIbHBIE 3aKOHBl W TEOPWH XHUMMH, OCBOEHHE SI3BIKA
HayKH, YCBOCHHE W IIOHHMMaHHWE CYIIHOCTH JOCTYIHEIX 0000IIEHUH
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOPHEW WX pa3BUTHS U
CTaHOBJICHUST,;

e (QOpMHpOBaHHE H pa3BHUTHE NPEICTABICHUN O HAYYIHBIX METOAAX IO3HAHUS
BEIIECTB U XUMHYECKUX PEaKIMi, HEOOXOMUMBIX ISl IPUOOPETEHUS YMEHHM * -
OpHEHTHPOBATHCS B MUPE BEIIECTB ¥ XMMUYECKUX SBICHUM, UMEIOIIUX MECTO B

' IIpUpOJie, B IPaKTHYECKON U MOBCEHEBHOM KU3HMY;

* DasBUTHE YMEHHUH U CHOCOOOB NEATENBHOCTH, CBS3aHHBIX C HAOIMIONEHHEM U
OOBsICHEHHEM  XHMUYECKOTO  OKCIIEPHMEHTa, COOJIOJEHHEM  IPaBUI
Oe3omacHOro oOpaleHus ¢ BEIECTBAMH.

Hapsngy c sTuM, coiepkaTelibHas XapaKTepUCTHKa Ielled W 3aja4 U3y4YeHUs
IpeaMeTa B POorpaMMe 10 XMMHUM YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH IIPHOPHTETaMH B CHUCTEME CpelHero obmero obOpasoBauus. CeromHs B
IPENOIaBaHuy XMMHHU B OONBIICH CTENeHH OTAAETCS MPENNOYTEHHE MPAKTHYECKOMN
KOMIIOHEHTE COJEp)KaHUs O0y4EHHMsI, OPUEHTHPOBAHHON Ha MMOATOTOBKY BBIIIYCKHMKA
ob1ieo6pazoBaTelbHOM  OpraHW3allvi, BIANEIONIEro He HabOpoM 3HaHMH, a
(GyHKIMOHANTBHONX I'PaMOTHOCTBIO, TO €CTh CIOCOOaMM ¥ YMEHHSIMH aKTHBHOIO - -
NIOJIyYEHHUs 3HaHUHM ¥ IPUMEHEHN)S UX B pEalIbHOM KU3HHU IS PELIeHHs IPAaKTHIECKHUX
3a1a4.

B cBa3M ¢ 5TUM IIpU U3Y4YCHHHU IpeaMera «XUMUsS» JOMUHHUPYIOIIEe 3HaueHue
IIpUOOpPETAIOT TaKUe LIeIH U 3a7a4H, KaK: ,

amanTanus O0y4aroIMXCsl K YyCIOBHAM AMHAMUYHO Da3BUBAIOILErOCS MUpa,
(GopMupoBaHKie HHTEIIEKTYalbHO Pa3BUTON JIMIHOCTH, FOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIEHOMY IIPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BELIECTBAMU U MX NIPUMEHEHHUEM;

GopmupoBaHHe y  0OOydaroImmxcss  KIFOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIM}), HMEIOIUX YHUBEpPCAIbHOE 3HAYEeHHe [l PpA3IUYHBEIX BHIOB
NEATEIbHOCTH: pELIeHUs INpoOiieM, IOWCKa, aHanmu3a W 00paboTku HMHMOPMAIHH,
HEOOXOMUMBIX U NIPUOOPETEHUS OIBITA NEATeIbHOCTH, KOTOpas 3aHHUMAeT BAYKHOE - -
MECTO B IIO3HaHMM XHMMMHM, a TaKKe UII OLECHKU C IO3ULUNA DKOJIOTUYeCKOMH
0e30MmacHOCTH XapaKTepa BIUSHUS BELIeCTB U XUMHYECKHX IPOIECCOB HA OPraHU3M
YelloBeKa U IPUPOJHYIO CPENY;



pa3BUTHE II03HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPYECKHMX
CrIOCOBHOCTENM O6YYAIOIUXCS: CIIOCOOHOCTH CAMOCTOSTENBHO NPHOOpeTaTh HOBEIE
3HaHUS [0 XUMHM B COOTBETCTBUM C >KM3HEHHBLIMM ITOTPEGHOCTSIMU, UCIONB30BATH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTMM Ui IIOMCKA ‘U aHalu3a y4eOHOU u
HAYYHO-TIONYJISIPHOM HHGOPMALIMY XUMHHYECKOTO COAEPIKAHNUS;

bopMHUpOBaHUE U Pa3BUTUE Yy OOYYAIOIIMXCS aCCOLMATHBHOIO U JIOTHYECKOIO
MBIIJIEHNS], HAOIOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMEI, B YACTHOCTH, IPH IUIAHUPOBAaHWM U TIPOBEINEHHM XHMHYECKOTO
SKCIEPUMEHTA;

BOCIIMTaHHE Yy  oOOydJaroummxcs  yOeXAEHHOCTM B  IYMaHUCTUYECKOM
HANPABIIEHHOCTH XWMUM, €€ BaXKHOM pOJNM B pELIeHHM IJOOaNbHBIX IpodieM
PalMOHATBFHOTO NPUPONONOIb30BAHMUS, IIONOJIHEHUS SHEPreTHYECKUX ~PECYpPCOB U~
COXpaHeHWs] IPUPOJHOTO PpABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OepexHOro
OTHOLIEHMSI K NPHUPOAE H CBOEMYy 3I0POBBIO, & TaKKe NPUOOPETEHUs! OIbITa
WCIIONB30BAHMS IIOJYYEHHBIX 3HAHUM 7 [OPUHATUS TIPAMOTHBIX pELUICHWH B
CUTYAIUAX, CBI3aHHBIX ¢ XUMUYECKUMHU SIBICHUSIMU.

B yueGHOM 1u1aHe cpenHero odmero odpa3zoBaHus npeaMer «Xumus» 06a3oBoro
YPOBHS BXOJUT B COCTaB NIpeAMETHOH 00nacT «EcTecTBeHHO-HayYHbIE IPEAMETED».

OO011iee YKCIO YacOB, OTBEAEHHBIX [UISI M3YYCHMS XUMUM, Ha 0a30BOM YpOBHE
cpenHero odiero o6pasopaHus, coctapuseT 68 yacos: B 10 knacce — 34 yaca (1 yac B
Heneno), B 11 kinacce — 34 vaca (1 yac B Hezesro).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMMUSI

TeopeTHyeckHe OCHOBbLI OPraHH4YeCcKOH XUMHH

[IpenveT opraHuYecKod XUMUU: €€ BO3HUKHOBEHME, Da3BUTHE M 3HA4YCHHE B
MOJyYEHNH HOBBEIX BEIECTB M MaTepHhaioB. Teopusi CTPOEHMsS OpPraHWYEeCKUxX
coemquHenuit A. M. BytnepoBa, e€ ocHOBHBIE NOJOXeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYeCKHX BellecTB. | oMOIorus, u3oMepus. X¥MU4eCcKas CBSI3b B OPraHWYECKUX
COEIMHEHUSIX — OIMHAPHBIE U KpaTHBIE CBSI3U.

[IpencraBneHue O KilaccUpUKAIMM OPraHUYECKUX BellecTB. HoMmeHnkmartypa
OpraHUYeCKUX COCOWHEHW# (cucreMaTWdecKas) M - TPHUBHMAJbHBIE  HA3BAHUS - -
BOKHEUIIINX MPENCTaBUTENEH KIIacCOB OPraHU4eCKUX BEILECTB.



OKCIIEpUMEHTAIbHBIE METOIBl H3YYECHHUS BEIIECTB M HX HpeBpameHHH
O3HaKOMJIEHKE C 00pa3llaMi OpPraHHYECKHUX BEIIECTB U MaTepHallaMM Ha MX OCHOBE,
MOJEIMPOBAHUE MOJEKYJ OpPraHUYeCKUX BEIECTB, HaOMIOIEHHEe U OIMCaHUe
JIEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAIIEHHIO OPraHWYeCKHX BEIIECTB [pPU
HarpeBaHUU (ILIaBlieHHe, OOYTIIMBaHHE U TOPEHHE). —

YraeBogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHMU psg. MeraH u 3TaH —
IPOCTEHINME IPENCTABUTENM QJIKaHOB: (U3MYECKHE U XUMUYECKUE CBOWCTBA
(peakuuy 3aMelleHHs W TOPEHMS), HAXOXKICHHE B IPUPOJE, IOJydeHHE U
NpUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOEHME, I'OMOJOIMYECKUM psi. DTHIEH W TPOIUIEH —
IPOCTEHIE IIPEICTABUTENM aJKEHOB: (U3MYECKHe K XUMUYECKHE CBOWCTBa
(peakuuyu  TUIPUPOBAHHUS, TAJIOTCHUPOBAHWS, TUApATALMK, OKHUCIEHHS U
TOJIMMEPU3ALIUHT ), TIOJyYEHHE U IPUMEHEHN]E. o .

Anxanuensl: OyragmeH-1,3 wum MetunOyramuen-1,3: cTpoeHue, BaxHellue
XUMHYECKHE CBOMCTBa (peakuus nonuMmepusauuu). [lolnydeHwe CHHTETHYECKOrO
Kay4yKa ¥ PE3UHEI. '

AJIKHHBL: COCTaB U OCOOEHHOCTH CTPOEHHMS, FOMOJIOTHYECKUM psif. ALIETHIIEH —
MIPOCTEHIINM IPEACTABUTENb AIKHHOB: COCTaB, CTPOCHHE, DU3WYECKHE U XUMHUUECKUE
CBOWCTBa (peakuMy THAPHPOBaHMSA, TallOTEHUPOBAHUS, THIOPATAUH, TOPEHHUS),
IIOJly4eHUE U IPUMEHEeHHE. -

Apensl. berzon: cocraB, CTpoeHHE, (U3UUECKHE W XMMHYECKHE CBOMCTBA
(peakiuy TajJOreHMPOBaHUS W HUTPOBAHWS), IMONyYEHHE W TpUMeHeHue. Toayoi:
cocmas, cmpoenue, usuieckue U XUMULecKue ceolcmeda (PeaKyuu 2an02eHuUpoOEaHUs.
U HUMPOBAHUS), NONYYeHUe U npumeHeHue. TOKCHIHOCTS apEHOB. FeHeTﬂquKaﬂ CBA3b
MEXY YIIIEBOAOPOAAMHU, IPUHAIIIEKAIIUMHU K Pa3IMYHBIM KIIaCCaM. -

IIpuponHble KMCTOYHMKH YITIEBOLOPOAOB. IIpHpOIHBIA Ta3 U IIONyTHBIE
Hepranple raspl. Hedts um e€ mpoucxoxnenue. CrocoGbl nepepaboTku HedTH:
IIEPErOHKa, KPEKUHT (TepMHUYECKHMH, KATATATHYECKHif), NuUpoau3. I[IpomyKTsl
nepepaboTkH HeTH, UX NPUMEHEHHEe B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yTOJIb ¥ IPOLYKTHI €r0 NepepaboTKy.

OKCIIEpUMEHTAIbHBIE METOIBl W3YYeHHs BEIECTB W WX IPEeBPALlCHHIM:
O3HAKOMIJIEHHE ¢ 00pa3liaMy ITacTMacC, KAyYyKOB U PE3HHBI, xomekuuy «Hedto» u
«YTONb», MOJETUPOBAHWE MOJEKYN YITIEBOJOPOAOB M TalOreHONPOU3BOIHBIX,
IIPOBE/IEHNE IPAKTUIECKON pabOThI: TOIyYeHHE STUIeHa U H3YYEHHE IO CBOMCTB.

PacuérHsle 3a1auu.




BrruncneHns 1o ypaBHEHHMIO XMMHYECKOM peakuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOAHOIO BELIECTBA MIIA INPOAYKTa PEaKIHH I10 H3BECTHBIM macce,
00BEMy, KOTMYECTBY OTHOTO U3 UCXOAHBIX BEIIECTB MU MPOLYKTOB PEAKIIHH ). .

Kucnopoacoaep:kanine opraHuyecKue coeHHEHHs

IIpenenbHEIe OMHOATOMHBIE CIIMPTHL. MeTaHOMI U 3TaHOJ: CTPOEHHE, (GU3NUECKUE
¥ XMMUYECKHE CBOMCTBA (peaKklyy ¢ aKTUBHBIMU MeTalUIaMHM, rajlor€HOBOIOPOIaMH,
rOpeHue), IpuMeHeHre. BoIopoiHbIe CBSI3M MEXIY MOJEKyIaMu cniupToB. [lelicTere
METaHOJIa ¥ 3TaHOJa Ha OpraHK3M 4YeIoBeKa.

MuoroaTomMHsle CIAPTEL. DTHICHITIMKOIb U IIHLEPHH: CTPOEHHE, DU3UIECKHE U
XMMHWYECKHAE CBOMCTBA (B3aMMOAEMCTBHE CO IIENOYHBIMH MeETAlllaMH, KaueCTBEHHAs
peaxiyis Ha MHOroaTOMHBIe CIHPTHI). JleficTBHe Ha opraHu3M YenoBeka. [IpumeHeHune
TIIALEPHUHA U 3TUIICHIJIHKOJIS.

@DeHON: CTpPOEHHE MOJEKYNbl, (UIWYECKHe U XHUMUYECKHE CBOMCTBA.
ToxcuuHOoCcTh Qerona. [Ipumenenue henoa.

AnbIerusibl 4 kemonsl. DopMalbAeril, aleTalbIerul: CTPOeHue, GU3NIEcKre U
XAMUYECKUE CBOMCTBA (peaklMM OKHCIEHHS M BOCCTAHOBJIEHHUS, KAYECTBEHHBIE
peaxnuu), HONyYeHue U IpYMEHEHHE.

OnHoOCHOBHBIE NIpeNeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAS U yKCYCHas
KHCJIOTBL: CTPOEHHUE, (PU3UYECKUE U XUMHYECKHe CBOMCTBA -(CBOWCTBa, OOLMe mJIs
Kjlacca KUCIIOT, peakius 3Tepu(HKalKK), ToIydeHue u npuMeHenre. Cteapunosas u
OJIEMHOBAsl KHCJIOTHl KaK IIPEeICTaBUTENU BHICIIUX KapOOHOBBIX KHMCIOT. MEIIa Kak
COJIX BBICIIKX KapOOHOBBIX KUCIOT, UX MOIOIIEe JIEiiCTBHE.

Croxuele 5QuUpHl KaK IPOU3BOAHBIE KapOOHOBBIX KHCJIOT. I MAPONU3 CIOXKHBIX
5¢upos. XKupsl. 'unponus xupos. [Ipumenenue xupos. bromornyueckas poss XKUpPOB.

YIIIeBOABL: COCTaB, KIacCH(MHUKALHs yIIeBOAOB (MOHO-, TH- U TIOJHCAXAPUJIBI).
['mokosza — mpocTedmmii MoOHOcCaxapwl: OCOOEHHOCTH CTPOEHUS MOJEKYIIBI,
duspyeckre U XUMUYECKHE CBOMcTBa (B3amMmopeictsre ¢ rugpokcuaoM ‘Meau(Il), -
OKHCIIeHHEe aMMMa4YHBEIM PacTBOpOM okcuza cepebpa(l), BocctaHoBnEeHUE, OpoKeHME
TIIIOKO36I), HAXOXKICHYE B IPUPOJIE, IPUMEHEH e, GHOTOrHIecKas pom:. @DoTOoCHHTES.
DpyKTO32a KaK U30MEp TITFOKO3BI.

Kpaxman ¥ 1eurono3a Kax NpUpoAHble noiauMepbl. CTpoeHHMe Kpaxmajia |
Henono3sl.  Du3pyecKkde M XHMHYECKMe CBOWCTBa Kpaxmana (THApOu3,
Ka4eCTBEHHAas peaKus C HOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl W3YYeHHS BEIECTB W HUX [PEBPAIECHUIA:
MpoBeleHNe, HaONIOJCHWEe ¥ OIKCAHWE [EMOHCTPAIMOHHBIX OIBITOB: TOpEHHE
CIMPTOB, KaUeCTBEHHBIE pEakLUUd OIHOATOMHBEIX CIHMPTOB (OKHCIEHHE 3TaHOJA
okcunoMm Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMONEHCTBHE T[JIKLEPHHA C
rugpokcunom Memu(Il)), ampmerunoB (OKUCIIEHWE aMMHUAYHBIM DPaCTBOPOM OKCHA



cepebpa(l) m ruapoxcumom wmenu(Il), B3aumonelcTBHE Kpaxmaia ¢ HOJIOM),
IIPOBEICHUE NIPaKTUYECKOU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHsle 3a1a4uu.

BrerupcneHus 10 ypaBHEHHIO XHMUYECKOM peakuuu (Macchl,  00BEMa, . .
KOJIMYECTBA HCXOIHOI'O BEIECTBA WM IMPOLYKTa pPeaKklHWM II0 HU3BECTHHEIM Macce,
00BE€MyY, KOTMYECTBY OZHOIO U3 HCXOAHBIX BEIECTB WU MPOLYKTOB PEAKLIUH ).

- A3soTcozepxaliue OpraHUYeCKue COeTMHEHHS.

AMUHOKUCIIOTBl KaK aM(OTEpHble OpPraHUYEeCKUe COETUHEHMSI. (DHBH‘-IGCKHE u
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT (Ha NpHMepe IIHLMHA). Buonormueckoe
3Ha4YeHHe aMUHOKUCIIOT. [lenTunsl.

benky xak @pUPOAHBIE BBICOKOMOJIEKYINSIpHBIE COeIuHEHHs. [lepBuyHas,
BTOpMYHAas M TpeTU4YHas CIpPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIN3, IeHATypalysl, Ka4eCTBEHHbIC PeaKilny Ha OEIKH.

OKCIIEpUMEHTAbHEIE METOABl M3YYeHWs BEIIeCTB W UX IPEBPalleHU:
HaOJIOZIEHUE ¥ ONUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypallis OeNKOB INpu
HarpeBaHuY, [IBETHBIC PEaKLUy OEJIKOB.

BoicoxoMoieKy IsipHbIE COeNHHEHHS

OCHOBHBIE IIOHATHS XHMHH BBICOKOMOJIEKYISPHBIX COEIHHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb IONUMEpHU3aLUU, CPENHSS MOJEKYIspHas
macca. (OCHOBHBIE METOABl CHHTE3a BEICOKOMONEKYJISIPHBIX COENUMHEHHH —
IOJIMMEPH3ALHS U IIOTUKOHACHCALIHSL. |

OKCHEepUMEHTAIbHBIE METOABl M3YYEHMsI BEIECTB W WX [peBpalleHuil:
O3HAKOMIJIEHHE ¢ oOpas3lamMu IPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC,
Kay4dyKOB.

MexIpeMeTHbIE CBS3H.

Peayuzanus MeXnpeIMeTHBIX CBSI3€H IPU U3YYEHHH OpraHu4eckoi xumuu B 10
Kacce OCYIIECTBIISIETCS Yepe3 MCIONb30BaHWE KaK OOILIMX eCTEeCTBEHHO-HAYYHBIX

TIOHATUHM, TaK ¥ IOHATHM, SBILAIOIIUXCS CHCTEMHBIMM JUIS OTHAENBHBIX IPEIMETOB

€CTECTBEHHO-HAYYHOIO HUKJIA.

O0mue ecTeCTBEeHHO-HAY4HbIE IOHSTHUS: SBJIEHUE, HAyuHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHalM3, CHHTE3, KiacCUUKAIWs, MEePHOIMYHOCTh, HAOIIONEHNUE,
U3MEpEHNe, SKCIIEPUMEHT, MOJIETUPOBAHUE.

®OusuKa: MaTepus, SHEPIHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHYECKHUM
YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, (DU3UYECKUE
BEJINYUHBI A ENUHUIIEl UX U3MEPEHUSI.

Buosorusi: kmerka, opraHusM, Ouocdepa, OOMEH BEIECTB B OpraHU3ME,
GoTocHHTe3, OHONOrMYECKH AaKTHBHBIE BemiecTBa (OeNKW, YIIEBOMABI, IKHDEIL
bepMeHTHI).



['eorpadusi: MuHepanbl, TOpHbIE NOPOIbBI, IOJIE3HBIE HCKONAeMble, TOILIHRO,
pPECYPCHIL. ‘

TexHONOrHsA: MULIEBBIE NIPOAYKTHI, OCHOBBI PAllAOHAIBHOIO IUTAHUS, MOOIIHUE
CpeAcTBa, JIEKApPCTBEHHBIE M  KOCMETHYECKHME IIpernaparhl, MaTepHanbl U3
UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUA

TeopeTndyeckue OCHOBHI XHMHH

XuMu4ecKuil 3eMeHT. AToM. Sapo aroma, U30TOMBl. DJIEKTPOHHAS 000JI0UKa.
DHepreTudyecKkue YpOBHH, NMOAYPOBHU. ATOMHEIE OpOHUTanu, s-, p-, d- dJIE€MEHTHI
Oco0eHHOCTU paclpenesieHus JJIeKTPOHOB II0 OpOUTaliIM B aToMax 3JIEMEHTOB
IIEPBBIX YETBHIPEX MEPUOAOB. DIEKTPOHHAS! KOHPUTypaLHsi aTOMOB.

[Tepuonuueckuii 3akoH u Ileprogudeckas cucreMa XUMHYECKHX dJIEMEHTOB /.
1. MengeneeBa. Cpsi3p IEpHOAUYECKOr0 3akoHa u Ilepronudeckoit cHCTEMBI
xumudeckux snemerTtoB JI. . MenneneeBa ¢ COBpPEMEHHOH Teopuell CTPOCHUsA
ATOMOB. 3aKOHOMEDHOCTH W3MEHEHWsS ~CBOWCTB XMMHYECKHX OSIEMEHTOB U
o0pa3yeMBbIX MU MPOCTHIX U CIIOKHBIX BEMIECTB IO TPYIIIaM U IepruoaaM. 3HaueHHUe
[IEPHOAUYECKOI0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XuMHYECKas CBs3b. Buuisl XUMHUYECKON  CBSI3U
(koBaJIeHTHasT HEMOJsIpHas W TOJSIpHAas, WOHHAs, MeTajuipdeckas). MexXaHU3MBbI
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKONM CBA3d (OOMEHHBIE U  JOHOPHO-
aKLenTopHbI). BomopomHas cBs3b. BalleHTHOCTh. DIEKTPOOTPHULATENHHOCTS.
CreneHb okucnenus. VIOHBI: KATUOHEI U aHHUOHBL. _

BemecTBa MOJNEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUsI. 3aKOH IOCTOSHCTBA
coCTaBa BEIECTBA. THUIBl KPUCTAUIMYECKUX pEeHIETOK. 3aBUCHMOCTH CBOMCTBa
BEILECTB OT TUITA KPUCTAJUIMYECKON PEIIETKH.

IloHsTHEe O OUCHEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMOHBIE pPacTBOPBI.
MaccoBast 101 BeIllecTBa B pacTBOPE. ' | -

Knaccudukanus HEOpraHU9ECKUX COEIMHEHUH. HowmeHnknatypa
HEOpraHWYECKUX BemecTB. [eHeTWyeckas CBS3b HEOPraHWYECKHX BEIIECTB,
IpUHAISKAIIMX K Pa3IMIHbIM KJlaccaM. |

Xumuueckass — peakuusg.  Kiaccupukamuss — XUMHYECKHMX — peakuuii B
HEOPraHUYEeCKON U OpraHNYeCcKON XUMUH. 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH
COXpaHEHUs U IIPEBPALLEHUS SHEPTUU IPU XUMUYECKUX PEaKLUsX.



CKOpoCTh peakiuy, €€ 3aBUCHUMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTuMble
peakiuu. XuUMH4YECKOe paBHOBecHe. DakTOphl, BIMSIONIME Ha COCTOSHHE
xumugeckoro pasHoBecus. [Ipunnun Jle [latense.

Dnektponutuueckas auccouuanus. CunbHble U ciabble saextponutsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIAsi, HEUTpalbHas, [EI0YHAasl.

OKHCTUTETFHO-BOCCTAHOBUTEIHHBIE PEaKIUU.

OKCIepUMeHTaIbHbIE MEeTOAbl HW3YYeHMs BEIIECTB M HX IIPEeBPALICHMUIA:
nemoHcTpauus Tabmui «llepuommueckas cucremMa XUMHYeCKUX dneMentTos JI. M.
MenneneeBa», HU3y4eHUE MOJENEeH KpPUCTALIUYECKUX PpEIIETOK, HaOMIOAEHHEe U
OIHCaHFe JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OIBITOB (pa3lOKeHUE IEepOKCHIa
BOJIOpOJia B MPUCYTCTBUM KaTalu3aTropa, ONpeelieHHe Cpeabl paCTBOPOB BEIIECTB C
TIOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOpPA, pEeakUMUd HMOHHOTO oOMeHa), IpOBEeIcHUE
- IpakTuYecKkod paboThl «BnusHUE paznuYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOMH
pEeaKIIUm».

PacuérHble 3anaymn.

Pacy&Tel 0 ypaBHEHUSIM XUMUYECKUX PEaKlIMii, B TOM YUCIIE TEPMOXHUMHYECKHUE
pacy€Thl, pac4€ThI ¢ UCIIOIE30BAHUEM MOHATHS «MacCoBasi JA0JIs BEIIECTBAY.

Heopranuyeckasi XuMHS

Hewmeramnsl. [lonoxxenue HeMetainoB B Ilepuoanyeckoil cucreme XUMHYECKUX
snementoB JI. M. MenneneeBa U OCOOEHHOCTH CTPOEHHs aTOMOB. “Pusmueckue
CBOMCTBa HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha IpUMepe KUCIOPOnAa, CEpHl,
doctopa u yriepona).

XUMHU4YeCKHe CBOMCTBAa BaXKHEMIIWX HEMETAIJIOB (rajJoreHoOB, Cephbl, a30Ta,
docdopa, yraepona ¥ KpeMHHSI) ¥ UX COSAVHEHUHN (OKCHUIOB, KUCIOPOICOAEPIKAIINX
KUCJIOT, BOJOPOAHBIX COSIUHEHUHN ).

IIpuMmeHeHre BaXXHENIINX HEMETAJJIOB ¥ UX COSIMHEHUH.

Mertamnel. [lonoxenue wmeramnoB B [lepuoaudeckoil cucremMe XUMUYECKUX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEK
aToMoB MetaiioB. OOmue ¢usugeckre cpoicTBa MeTamioB. CruiaBbl METaIOB.
SIeKTPOXUMHUYECKUH psiJl HAIPSHKEHUM METaIIIOB.

XuMUYeCcKHe CBOMCTBAa BAXXKHEHIIMX METaIOB (HAaTpUM, Kalnui, KajbIMi,
MarHuM, allFOMUHUN, UHK, XPOM, JKelle30, Me/ib) U UX COeAUHEHUN. -

OO6ume crocoObl MONy4eHHs METAUIOB. [IpuMeHeHue MeTauioB B ObITY H
TEXHUKE.

OKCIIepUMEeHTAalIbHBIE METOIbI U3YYEHHUS BEIECTB U UX NPEBPAICHUN: U3yUeHUe
Kotekiuu ~ «MeTaimel M CIUIaBBl», OOpa3loB  HEMETAIOB,  peLIeHHe
OKCTIEPUMEHTANIbHBIX 3aj1ad, HaGIOLEHHE X ONKCAHWE NEMOHCTDALMOHHBIX U



1a6OpaTOPHEIX ONBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHUS C pPacTBOPaMH
KUCJIOT U ILEN0OYeH, KaueCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJLIOB).
. PacuérHble 3a1auy.

Pacuétel Macchl BemiecTBa WM O0BEMA Ta30B IO H3BECTHOMY KOIMYECTBY
BeIeCTBa, Macce WiIH 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEaKIMH BELIECTB, PACYETEI
Maccel (00bEMa, KOIHYeCTBa BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO U3 BEILIECTB
nMeer [IPUMECH.

XHUMHUS U KU3Hb

Ponp xwMuy B 00ECHEYEHUM OKOIOTHYECKOM, SHEPreTHYECKON -U -ITHIIEBOH - -
0€30IacCHOCTH, Pa3BUTHM MEAULHUHBL. [IOHSATHE O HAay4HBIX METOJAX MO3HAHMUS
BEIIIECTB U XUMUYECKUX PEeaKIuil.

Ilpencrasnenvs 06 oOMMX HAayYHBIX MPUHIHUNAX POMBILILIEHHOIO MONYYEHUS
Ba)KHEHIIIHX BEIIECTB. _

HenoBek B MMpe BEIECTB M MATEPUATOB: BaXKHEUIIME CTPOUTEIBHBIE
MaTepuasl, KOHCTPYKIIMOHHBIE MaTePHAabl, KPACKH, CTEKIIO0, KepaMUKa, MaTepHalIbl
AL STIEKTPOHUKH, HAaHOMAaTepHallbl, OPraHHYeCKhe M MUHEpaJIbHbIE YI00peHks.

Xumus W 300pOBhE YEJIOBEKAa: IPaBUIa HCIONB30BAHMS JIEKAPCTBEHHBIX
Iperaparos, NpaBuia 0€30IacCHOrO KCIOJIBb30BaHUS NPENapaToB OBLITOBOM XUMWUU B
IIOBCEJHEBHOM >XU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexmpenMeTHBIX CBA3eH Py H3ydeHud o0Iuell U HEOPraHUHYecKoH - -
xuMuH B 11 Kiacce ocymiecTBisieTcs yepes UCIOIB30BaHIE KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX TOHATHM; TaK M IIOHATUH, SBISIOIUXCS CUCTEMHBIMH JUISl OTHAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

Obue ecTecTBEHHO-HAayYHbIE NOHATHSA: HaydHbIM (DaKT, TWIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCH(UKalMs, MEePUOJUYHOCTh, HaOIOIEHNE,
SKCTIEPUMEHT, MOZEIIMPOBaHUE, U3MEPEHHE, SIBIIEHUE.

Ousnka: MarTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOI, PaJHOaKTHBHOCTh, MOJIEKYJa, 3HEPreTHYECKUH YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BeIIeCTBA, (M3WYECKUE BEIMYUHBI U EIUHUILI UX
U3MEpEeHUs], CKOPOCTb.

buomorus: KioeTka, OpraHM3M, SKOCHCTeMa, Ouocdepa, Makpo- U
MUKDPOSJIEMEHTEI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

: ['eorpadusi: MuHepaibl, TOpHBIE MOPOIBI, IOJE3HBIE HCKONAeMble, TOILIHBO,
PECYPTHI.

TexHonorus: xwMudYecKkas IPOMBIIUICHHOCTh, METAJLIYPr¥s, - IPOM3BOACTBO
CTPOUTENBHEIX MaTEpUaJiOB, CELCKOXO3SHCTBEHHOE IIPOM3BOJCTBO, IHUIIEBas
IIPOMBILIIEHHOCTb, (bapmarieBTHYeCKas MIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO



KOCMETHUYICCKUX  IIPCIapaToB, IIPOM3BOJACTBO KOHCTPYKLHOHHBIX  MaTepHaJIOB,
SJICKTPOHHAs IIPOMBIILIIEHHOCTE, HAHOTECXHOJIOTHH.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI' PAMMBI 110 XMW
' HA BA30BOM YPOBHE CPEJIHET'O OBILIET'O OBPA30OBAHV

JUMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycramaBmuBaeT TpeOOBaHHS K pE3yJAbTATAM  OCBOCHUS
o0ydJaroIMucsl TNporpaMM CpefHero oOmero obOpasosanus  (JIMYHOCTHBIM,
MeTalnpeIMETHBIM U IpeaMeTHbIM). HaydHo-MeToaudeckoii 0CHOBO# ist pa3paboTKy . -
IUIAHUPYEMBIX PE3YyIbTaTOB OCBOEHMs IIPOrpaMM CpEeAHEro obmero obpa3oBaHus
SIBJISIETCS CUCTEMHO-IEATEIIbHOCTHBIN ITOIXO.

B CcOOTBeTCTBMH C CHCTEMHO-AESTENBHOCTHBIM IIOAXOIOM - B CTPYKTYype
JUYHOCTHBIX pE3YJIbTATOB OCBOEHMs IIpeaMeTa «XHMHA» Ha YPOBHE CpEIHErO
0611ero 06pa3oBaHus BEIIEIEHB! CIENYIONIME COCTABISIOIINE:

OCO3HaHHE OOYYalOIMMUCS POCCUHCKOM TpaXTAHCKOH MIEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH B CaMOOIIPEIEIEHHIO;

HaJIM4Yie MOTUBALMH K 00y4YEeHMUIO;

eJIeHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHUX YOEKIACHWM JTHYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEW M UCTOPUUECKUX Tpaguliuii 0a30BOM HAYKH XHUMHUH;

FTOTOBHOCTh M CIIOCOOHOCTH OOy4YaroIMXCs PpYKOBOACTBOBATHCS B CBOEH
NESITEIBHOCTH IEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, . IIPUCYIIUMHE . LEIOCTHOM | .
CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJu4he IPaBOCO3HAHUSA SKOJOTMYECKOM KYJNbTYPhl M CIIOCOOHOCTH CTaBHTh
L€YY CTPOUTH XKU3HEHHBIC IJIAHEI.

JINYHOCTHBIE pe3yNbTaThl OCBOSHMS IIpenMeTa «XHMHsS» JOCTUIalOTCS B
eIMHCTBE y4eOHOM ¥ BOCIHTATENBHOH JESTENHHOCTH B COOTBETCTBHU  C
TYMaHHCTHYECKUMH, COLUOKYJIBTYPHBIMHU, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
uieaaMy POCCHMCKOrO IpasKJaHCKOIo O0IecTBa, IPUHSITEIMU B OOLIECTBE HOPMaMU
U TpaBuUlaMU IOBEACHHUS, CIOCOOCTBYIOIMMMH IIpOIleccaM  CaMOIIO3HAHWS,
CaMOPAa3BUTHs X HPAaBCTBEHHOT'O CTAHOBIICHUS JTUIHOCTH O0YYAFOIIIMXCS.

JIAYHOCTHBIE  pe3yNbTaThl OCBOGHUS IIpeaMeTa «XUMHS»  OTPaaroT
C)OPMUPOBAHHOCTH ~ OMNbITA II03HABATENbHOH UM IMPAaKTHYECKOH AeSTebHOCTH
06y4aromMxcsl MO0 peaju3aliy MPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpakIaHCKOro BOCIUTAHMS:



OCO3HaHHUs O0YYarOIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIPaB W OOS3aHHOCTEH,
YBa)XKEHUS K 3aKOHY U IIPAaBOIOPSAKY;

OPEACTaBICHHs O COLMANbHBIX HOpMax U TIpaBUIIaX MEKIMYHOCTHBIX
OTHOLICHUH B KOJUICKTHBE;

~ TOTOBHOCTHM K COBMECTHOM TBOPYECKOH NESTENBHOCTH npﬁ CO3JIaHUU yqeﬁﬂmx
NIPOEKTOB, PEMIeHNH YIeGHEIX M MO3HABATEIBHBIX 3a/ad, BBHIIONHEHHYN XAMUYECKUX
3KCIIEpUMEHTOB; -

CIIOCOOHOCTH IOHMMAaThb H MNPUHHUMATh MOTHBEI, HaMEpEHHUs, IJIOTMKY U
apryMeHTHI APYTUX IIPH aHaIK3€ Pa3IuYHbIX BUIOB yueOHOU NeITeTHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHHSI:

LIEHHOCTHOTO OTHOLIEHMsS K MCTOPUYECKOMY M HAYYHOMY  HACJIEIUIO
OTE4YECTBEHHON XUMUM;

. yBaxeHHs K MPOLIECCY TBOpYECTBA B OOIACTU TEOPHUM M TNPAKTHYECKOIO
IPUMEHEHMS XWMWH, OCO3HAaHUS TOIO, YTO HOCTH)KEHUS HAyKH €CTh pe3ysbTaT
JUIATENBHBIX ~ HabmIoJeHWH,  KPOIOTIMBBEIX  OKCIIEPHMEHTAIBHBIX  ITOUCKOB,
IIOCTOSSHHOIO TPYyZAa Y4EHBIX U NPAKTUKOB; .

HUHTEpeCa U IMO3HABATENBHBIX MOTHBOB B IIOJyYEHHH U IOCIEAYIOIIEM aHAalu3e
WH(OPMAIIMHU O NIEPEJOBBIX JOCTIKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPAaBCTBEHHOI 0 BOCIIHTAHHUS

HPaBCTBEHHOTO CO3HAHUS, STHYECKOT'0 IIOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CHTYallWH, CBSI3aHHBIE C XMUMHYECKUMH SBICHUAMHU, H
NPUHUAMATh OCO3HaHHBIE PENIEHHUs, OPUEHTUPYSCh Ha MOPalIbHO-HPaBCTBEHHBIE
HOPMBI U [IEHHOCTY;

I'OTOBHOCTH OILIEHUBATh CBOE IIOBEACHHE U IOCTYIIKH CBOHX T_OBapHIlICI‘:I C..

MO3WIKY HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE TMIOCIEACTBUN 3STHUX
TIOCTYTIKOB;

4) bopMupoOBaHHS KYJIbTYPbI 310POBbSI:

IIOHUMaHMs  LEHHOCTEM 310poBOro UM  Oe3omacHOro o0pasza  KHU3HH,
HEeOGXOMUMOCTH OTBETCTBEHHOTO OTHONIGHHS K COOCTBEHHOMY (busupueckoMy Hu
IICUXUYECKOMY 3/10POBBIO;

COOMmO/IeHUs] NpaBWl 0e30MacHOr0 OOpallleHHst C BeIecTBAMH B  OBITY,
IIOBCEIHEBHOM XM3HU U B TPYNOBOH NEATEIbHOCTH;

MOHUMaHWS  UEHHOCTH IpaBWJI  UHAMBHUAYAJBHOTO U  KOJUIEKTHBHOTO
0€e3011aCHOrO NOBENEHNS B CUTYaLUSIX, yTPOXKAIOIIUX 3MOPOBBIO U JKU3HU JIFOIEM;

OCO3HaHMs IIOCIEACTBUN W HENPUSATHS BPENHBIX IpPHUBBIUEK (ymnoTpedieHws
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHHS);

S) TpyA0BOro BOCIIHTAHMS:



KOMMYHUKaTUBHON KOMIIETEHTHOCTHU B y4eOHO-UCCIIeI0BATENBCKOM
JESTENBHOCTH, OOIECTBEHHO IOJNIE3HOM, TBOPUECKOH U APYTUX BUIAX AESTEIBHOCTHU;

YCTaHOBKM Ha aKTHBHOE y4aCTHE€ B PEICHUM NPAKTUYECKUX 3a/1a4 COLUaIbHON
HAIpPaBIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

 HWHTepeca K NPaKTUYECKOMYy H3Y4YEeHHIO IPOQecCHil pa3iuyHOre pojaa, B TOM
YHCITe Ha OCHOBE IIPUMEHEHYS IIPeIMETHBIX 3HAHUHN 110 XUMUA;

YBaXXECHUS K TPYAY, TIOASM TPy[a U pe3ylbTaTaM TPYAOBOU JeATeIbHOCTY;

FOTOBHOCTM K  OCO3HaHHOMY BbIOODY  HMHIMBHUIYalbHOH  TPaeKTOPHU
obpasoBanus, OyxyInei npodeccuu u peanu3alyi COOCTBEHHBIX KU3HEHHBIX [LIAHOB
C y4€TOM JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB U
noTpebHOCTeH 001ecTRa;

6) 3K0JIOrHYecKOro BOCUTAHHUS

9KOJIOTHYECKH 1I€IeCO00pa3sHOrO0 OTHOIIEHUS K IIPHPOAE, KaK WCTOYHHKY
CyLieCTBOBaHMS XU3HU Ha 3eMIie; : S

IOHVMaHKS [TIO00aTbHOTO XapakTepa OKOJOTUYECKHX TIIPOOJIEM, BIUSHUS
3KOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE NIPHPOJHON U COLIUANBHOM CPEIbl;

OCO3HaHMA HEOOXOOUMOCTH HCIIONB30BAHUS NOCTW)KEHUN XUMHUHU IS pPelleHUs
BOIIPOCOB PALlOHAIEHOTO IPUPOIOIIOIE30BAHHMS; _

AKTHBHOI'O HENPUATHS NEHCTBUM, NPHHOCALINX Bped OKPYKAOIIEH IPUPOIHOMN
cpele, yMeHHs IIPOrHO3HPOBATH HEONArompUATHBIE 3KOJOTHYECKUE IIOCIEACTBHUS
IpeapUHUMAaeMbIX JeHCTBUM U NpeoTBpaIlaTh UX;

HaJIMYUs Pa3BUTOrO SKOJIOTMYECKOTO MBIIIIEHHS, 3KOJOTHYECKOH KYyIbTYpHI,
OIBITa NEATENBHOCTH 3KOJIOTMYECKON HamnpaBIeHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
¥MH B II03HABATE/IbHON, KOMMYHUKATHBHOMN U COLIMAILHOM MPaKTUKE, CIIOCOOHOCTH U
yYMEHHS aKTUBHO IIPOTUBOCTOSTH UIEOIOTUU XeModoouy;

7) HeHHOCTH HAYYHOTI0 MO3HAHHS:

C(OPMHPOBAHHOCTH  MHPOBO33DEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHM CIeNU(UKUA XUMUH KaK HayKH, OCO3HAHUS €€ pOJd B (POPMUPOBAHUU
palMOHANBHOr0 HAYYHOrO MBILUUICHWS, CO3JaHUM LENOCTHOTO NpPEeACTaBlIeHUs 00
OKpY’XXarolleM MHpE KakK O €IUHCTBE IPUPOABI U YENIOBEKA, B IMO3HAHUU NMPUPOIHBIX
3aKOHOMEPHOCTEH U peLIeHUH ITPoOiieM COXpaHEeHHUs IIPUPOTHOIO PABHOBECHS;

yOexIEHHOCTH B 0C000} 3HaYUMOCTH XUMHUH JUUIsI COBPEMEHHOM [TUBUIIM3ALIMHA: B
€€ IyMaHHMCTHYECKOW HAIIPaBJIEHHOCTH W BaXXHOM pONK B CO3MAHWM HOBOH 0a3bl
MaTEepUAIIbHONW KyIbTYpPbl, PELICHUU INIO0ANTBbHBIX MPOOJIEeM YCTOHYHMBOIO DPa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTHYECKOM, TMHIIEBOM M  3KOJOTMYECKOM
0e30macHOCTH, B Pa3sBUTHHA MEIUIMHLI, 0DECIIEYEeHHH YCIOBHUM YCIIEIIHOIO Tpyna U
5KOJIOTMYECKH KOMGMOPTHOM KU3HYU KaXKIOT0 YiIeHa O0IIeCTBa;



~ ©CTeCTBEHHO-HayYHOW IPAaMOTHOCTH: IIOHMMAHKUs CYyLIHOCTH METOIOB ITO3HAHMS,
HCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIONB30BATEH IIOIyYaeMBIe
3HAHWS JUIS aHaJIK3a U O0BACHEHUs SBICHUN OKPYXKAIOLIEro MUpPa U IIPOUCXOASALIHX B
HEM H3MEHEHUH, yMEHMs JeNaTh OOOCHOBAHHBIE 3aKIIOUEHMsS Ha OCHOBE HAYYHEIX . -
(GaKTOB ¥ UMEIOIUXCS JAHHBIX C LIENBIO ITONyYeHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENBHO UCIOIB30BaTh XUMUYECKHE 3HAHMS IS PELICHUS
po0JIeM B pealbHBIX )KU3HEHHBIX CUTYALUIX;
VMHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKOM eI TEILHOCTH,

- TOTOBHOCTH W  CIOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3OBaHMIO U
caMOOOpa30BaHUIO, K AaKTHBHOMY IIOIYYEHHIO HOBBIX 3HaHHM 1O XUMWHU B
COOTBETCTBUM C KU3HECHHBIMU NTOTPEOHOCTIMH;

HHTEpeCa K OCOOEHHOCTSM TpyZJa B pa3UMyYHBIX cdepax MpodeccCrOHANbHOM
IEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yNbTaThl OCBOEHHS Y4eOHOro npeaMmera «XUMHS» Ha
YPOBHE CpeliHero o01iero 00pa3oBaHus BKIIIOYAKOT:

3HAYUMbIe IS hopMupoBaHUs MUPOBO33PEHUS _o0yHaromuxcs
MEXTUCUUIUIMHAPHEIE (MEXNpPEIMETHbIE) OOINeHayYHEIE IMOHSTHS, OTPaKAIOLIHE
EJIOCTHOCT HAY4YHOM KapTUHBI MUpa U CHeUU(DUKY METOLOB IIO3HAHHS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, JHEPIHs, SBICHHE,
IpOLECC, CUCTEMA, HAYYHBIM (DaKkT, NMPUHLMUI, TUIOTE32, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCIIeI0BanKe, HaOMOeHHe, H3MEPeHHUe, SKCIIEPUMEHT U JAPYTUe);

yHUBEpcalbHble ydeOHbIE MAeHCTBHSA (MO3HABATENbHBIE, KOMMYHHKATHBHEIE,
PEryIsATUBHEIE), obecneynBaroiye GopMUpoBaHue QYHKIMOHAIBLHON IPAMOTHOCTH U
CoLManbHON KOMIIETEHIUU 00YyJarOIIUXCSI;

CIIOCOGHOCTE OOYHAOIIMXCs HCIONb30BaTh OCBOSHHBIE MEXIMCLUILIMHAPHBIE, |
MHUPOBO33PEHYECKHIE 3HAHNUS U YHUBEPCAIbHEIE YIeOHBIE NeUCTBUS B ITI03HABATEILHOM
1 COLIHMaIbHOM NPaKTUKeE.

MertanpenMeTHble  pe3yabTaThl  OTPAXKAIOT — OBNAJEHHE YHHUBEPCAILHBIMU
y4e0HBIMY II03HABAaTEIbHBIMI, KOMMYHUKATUBHBIMHA ¥ PETY/ISTUBHEIMH JIEMCTBUIM.

OBnajgenne yHHBepCAIBLHBIME YY€OHBIMH N03HABATE/ILHBLIMY JeHCTBUAMH:

1) 6a3oBbIe JoruyecKue qeiCTBHUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyalIU3UPOBATh MPOOIIEMY, BCECTOPOHHE
€€ paccMaTpUBaTh;

OMNpeNeNaTh MLeNH OeATeNbHOCTH, 3ajaBas [apamMeTpbl U KpPUTEpUU UX
JNOCTUKEHHUS, COOTHOCUTE PE3yNbTaThl AEATEIIBHOCTH C [I0CTAaBICHHBIMHU LICNISIMHU;



UCIIONB30BaTh IIPM OCBOEHUH 3HAHUM NPHEMBEI JIOTUIECKOrO MBIIJIEHHUS —
BBIJEIIATh XapaKTepHble NPHU3HAKA IOHSTHM M YCTAaHABIMBAThH HX B3aMMOCBS3b,
VWCTIONB30BATh COOTBETCTBYIONIME MOHATHS AN OOBACHEHMS OTHENBHBIX (BaKTOB W
SIBIICHUM;

BBIOMpPATh OCHOBAHUS ¥ KPUTEPHH IS maccn@nxaunn BEILIECTB U XMMHUYECKUX
peaKLuii; ' -

 YCTaHaBNMBaTh  NPUYMHHO-CIECACTBEHHBIE  CBA3M  MEXIY  H3Y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHME pacCyXIeHUs (MHIYKTUBHBIC, IOeNYKTHUBHEIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHSE B PacCMATPUBAEMBIX
ABIICHUAX, (POPMYJIUPOBATh BEIBOJBI U 3aKITIOUCHUS;

IIPUMEHATE B IIPOLECCE ITO3HAHMUS, KCIONb3yeMble B XUMHUH CHMBOJIUYECKUE
(3HaxoBBIe) MOZENH, IPEOOPa30OBLIBATE MOJEIBHEIE MPEICTABICHUS — XUMHUYECKUH
3HaK (CHMBOI) 3JI€MEHTa, XUMuYecKas GopMya, ypaBHEHHE XUMUYECKON peaKiuy —
P DELICHWM Yy4eOHBIX IIO3HABATENBHBIX U IPAKTHYECKUX 3a/a4, IIPUMEHSThH
HA3BaHHBIE MOJEIBHBIE NPEACTaBICHUS Ul BBIIBICHUS XapaKTEPHBIX IPU3HAKOB
¥3y4aeMBbIX BEIIECTB U XUMUIECKUX PEaKIIHiA.

'2) 6azoBbIe HCCIeI0BATEIbCKHE NEHCTBHS:

BIaJeTh OCHOBaMH METONOB HAy4YHOTO IO3HAHUs BEIIECTB U XUMUYECKHX
peaxuﬁﬁ;

(bopMyTHpOBATE LIENH U 3aJa4i MCCIIEM0BAHKUS, UCIIONL30BATh [TOCTABICHHbIE U
CaMOCTOSITENIBHO COPMYIUPOBAHHEIE BOMPOCH B KQUECTBE HHCTPYMEHTA IIO3HAHUS U
OCHOBBI U (DOPMHUPOBAHUS TMIIOTE3HI 110 MPOBEPKE IPABUIIBHOCTH BBICKA3hIBAEMbIX
CYXIECHUH;

BIaJeTh HaBbIKAMM CaMOCTOSITEIBHOIO IUIAHHPOBAaHWS U  [POBEICHUS
YUYEHMYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HaOJIOIATh 33 XOJO0M
Ipolecca, CaMOCTOSATENBHO IIPOTHO3HPOBaTh €ro pe3yibTar, (OpMyIupoBaTh
00001IensT U BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTATOB HCCIIENOBaHUS,
COCTaBIIATH OOOCHOBAHHBIN OTUYET O MPOJETAHHOM paboTe;

NpuoOpeTaTs  OMNBIT  YYEHHYECKOM  MCCIENOBATENbCKOH U ° TPOEKTHOM *
JESATENbHOCTH, MPOSIBIATE CIIOCOOHOCTh ¥ TOTOBHOCTh K CaAMOCTOSITENIEHOMY ITOUCKY
METONOB pEIICHUs MPAKTHYECKMX 3a[ad, INPUMEHEHMIO pa3IMYHBIX METOJOB
TIO3HAHUS. :

3) pabota ¢ undopmamueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX HchopMauHH (Hay4HO-TIOMyIsIpHAs
JUTEpaTypa XUMUIECKOTO COJEepKaHUs, CIIPaBOYHEIE [TOCOOUs, pecypcehl MuTepHeTa),
aHAJIM3UPOBaTh HHOOpPMAIMIO pa3lIU4YHBIX BUAOB U (GOpPM IpenCTaBlIEHUS,
KPUTHYECKH OLIEHHUBATE €& JOCTOBEPHOCTE M HENPOTHBOPEYUBOCTE;



bopMynHMpoBaTh 3alpOCHl U IPUMEHSTH DPa3IMYHBIE METOIbI IPU IIOMCKE M
orbope uHOQOpPMalMH, HEOOXOZMMOH JuUId  BBINONHEHHS Y4eOHBIX  3a7ady
OIIpeIeIEHHOrO TUIIa;

Npro6peTaTs  ONBIT  HCMONB30BaHMS — HH(DOPMALHOHHO-KOMMYHHUKATHBHEIX
TEXHOJIOTUH U Pa3InYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIEHO BEIOMPATh ONTUMAIBHYIO GOPMY IpeICTaBIeHus HHOOPMALUH
(cxeMmsl, rpaUKHy, AUarpaMMBbl, TaOIHUILbI, PUCYHKH U APYTHE);

UCIIOIF30BaTh HAYYHBIM SI3bIK B Ka4eCTBE CPENCTBA NMPH PabOTe ¢ XUMUYECKOH
MH(OpManuel: IPUMEHATh MEXNpeaMeTHbIe (GU3HMIecKre U MaTeMaTUYeCKue) 3HAKH
¥ CHMBOJIBI, (hOpMYJIbl, a00peBUATYPEI, HOMEHKIIATYPY:;

HCIIONh30BaTh W  IPeo0pa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJIS THOCTH.

OBJajenne yHHBepcaIbHBIMH KOMMYHUKATHBHLIMHE AeHCTBUSIMMU:

3a/1aBaTh BOIIPOCHl IO CyIIECTBY OOCYy)XIaeMoil TeMbl B XOJ€ AMajora W/uiu
OUCKYCCUH, BBEICKa3hIBaTh UJEU, (POPMYIHMPOBATH CBOH MPEIIOKEHHS OTHOCUTEIHHO
BBIIIOJIHEHYS IPEAJIOKEHHOM 3a1a4H;

BRICTYIIATE C IIPE3CHTALlMEW pE3yJbTaTOB II03HABATEIBHOW JESATENBHOCTH,
IIOJTyYEHHBIX CaMOCTOATENBHO MM COBMECTHO CO CBEPCTHHUKAMU IPY BBIIOJHEHUU
XHMHUYECKOTO JKCIIEpUMEHTa, IPaKTU4YeCKOM paboThl IO HCCIEIOBaHMIO CBOMCTB
73y49aeMBIX BEILECTB, pealH3allii y4eOHOro npoekTa U (GOpMyIUpOBaTh BBIBOABI IO
pe3ylbTaraM IIPOBEIEHHBIX HCCIENOBaHUN ITyTEM COIJIAaCOBAaHUS MO3ULIMK B XOe
06CyXIeHUs i 0OMeHa MHEHHSIMH.

OBaajenne yHHBepCATbHBIME Pery ISTHBHBIMH JeCTBHSIMH:

CaMOCTOSTEBPHO IUIAHUPOBaTh M OCYIIECTBISATH CBOKO IT03HABATENILHYIO
JEeATENbHOCT, ONpefeNss e€ Lend M 3ajadd, KOHTPOJMpOBaTh M 10 Mepe
HEOOXONUMOCTH KOPPEKTHpOBAaTh IIpeAJIaraeMblii  AIrOPUTM  JIEWCTBUN  IIpU
BLINIOJIHEHMM Y4YEOHBIX UM  HCCIEIOBaTENbCKUX 3adad, BeIOMparTe Haubonee
3(exTHBHBIN CIIOCOO UX PEHICHHS C YIETOM ITOJIyUEHUs HOBBIX 3HAHUM O BEIIECTBaX
U XMMHUYECKUX PEaKIUsIX;

OCYIIECTBIATH CAMOKOHTPOJIb CBOEU NEesSTENBFHOCTH Ha OCHOBE CaMoaHalu3a U
CaMOOIIEHKH.



NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

ITpeaMeTHEIE pe3yIbTaThl OCBOEHH S Kypca «Opranuyeckas XUMUS» OTPaKaIoT:

chOPMHUPOBAaHHOCTH  MpPEACTAaBICHUNM O  XMMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYIHOMK KapTUHBI MHUpa, POJIK XMMUU B IIO3HAHUU SIBIICHUM IIPUPOJIEI, B
(iO(f)pMHpOBaHHH MBIIUIEHUS X  KYyJIbTYphl JHMYHOCTH, €€ (QYHKLIHOHAIBHOM
rPaMOTHOCTH, HEOOXOIMMON i pelleHHs NPAaKTH9eCKHX 3aJad U 3SKONOTHYECKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3I0POBBIO U IIPUPOIHOM cpee;

: BIIaJICHHE CHCTEMOH XAMUYECKUX 3HaAHUH, KoTopas BKJIFOYAeT:
OCHOBOIIOJIAralOIMeE MOHATHS (XAMUYECKHI SIIEMEHT, aTOM, S]IEKTPOHHas 000n0uKa
aToMa, MOIIEKyJla, BaJIEHTHOCTh, JJIEKTPOOTPHUIATENIEHOCTS, XHMMHUYECKas CBA3b,
CTpYKTypHas ¢opMmyna (pa3BépHyTas U COKpalll€HHas), MOJb, MOJSIpHas Mmacca,
MOJISIpHBIN 00BEM, YIIepomHBId CcKener, (YHKUUMOHANbHAs TIpylna, paaukall,
U30Mepusi, ©30MePhl, TOMOJIIOTUYECKUM P, TOMOJIOTH, YIVIEBOJOPOABI, KUCIOPOI U
a30TCOZePKAIie  COSNMHEHHS, MOHOMEp, IOJIHMED, CTPYKTYpPHOE  3BE€HO,
BEICOKOMOJIEKYIISIDHBIE COSHUHEHHS); TEOPHU U 3aKOHBI (Teopusi CTPOEHHUs
opranuyeckux BemiecTB A. M. BbyTnepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN $3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JieXalllie B OCHOBE IIOHMMAaHUs NPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBIIEHUH,
(aKTOJIOTHYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IIOJyYeHHU U Oe30I1acHOM
HCTIONB30BAHMM BAKHEHIIMX OPraHWYeCKHX BEIIECTB B OBITY U IIPaKTHIECKOH
IEsITeIbHOCTH YEJIOBEKa; _

 chOpMUPOBAHHOCTh YMEHHMN BBIABIATH XapaKTEpHBIE TPU3HAKKM IOHATHUHM,
yCTaHaBIMBaTh WX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOLIME IIOHSATHUS IIPU
OINMCaHUY COCTaBa, CTPOCHHUS U MIPEBPAILEHUN OpraHN4eCKUX COAUHEHN;

~ chOpMHPOBAHHOCTh YMEHHH WHCIOIB30BATh XMMHUYECKYIO CHMBOIHMKY LIS
COCTaBJIEHUS. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOM, COKpALIEHHON) hopmyn
OpPraHWYECKMX BELIECTB U YPaBHEHUM XMMWUYECKUX PEaKLUN, U3rOoTaBIMBaTh MOIEIU
MOJIEKYJl OpraHMYECKUX BEIIEeCTB ISl WUIIOCTPallMd UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOECHUSI,;

CHOPMUPOBAHHOCTS YMEHHH yCTaHaBIMBATh - IPUHAIJIEKHOCTh ~ HU3YYEHHBIX *
OpPraHUYECKUX BEIEeCTB 10 X COCTaBY M CTPOCHHUIO K ONpeieIEHHOMY Kiaccy/Tpymnie
coenviHeHMM  (YII€BOMOPOIBI, KHCIOPOA ¥  a30TCOIEpP)KAIME  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUs), [aBaTh MM Ha3BaHUS MO CUCTEMaTHYECKOU
Homenknarype (IUPAC), a taxxe npuUBOIUTH TpﬁBHaﬂbeIe Ha3BaHUsl OTIEIbHBIX
OpTraHWYeCKUX BeIeCTB (ITUJIEH, TPOIWIEH, alleTWIEH, STUIECHIIINKONb, TIHIEPHH,



denon, dopmanpaeryui, aneTaNbIETH, MypaBbHHas KHUCIOTa, YKCYyCHas KHUCIOTa,
OJICMHOBAas KHUCIIOTA, CTeapuHOBas KHUCIOTa, [IIIOKO3a, (PyKTO3a, Kpaxmal,
IIeJUTI0I03a, TITUIHH);

' chOOpPMHpPOBAaHHOCTE YMEHHUS ONpPENENSTs BHIOBI XHUMHYECKOM CBSI3U B
OpPraHUYeCKUX COeIUHEHUSX (OIUHAPHBIE U KPaTHEIE);

cHOPMUPOBAHHOCT, yMEHHUS [PUMEHATH I[IOJOXKEHUS TEOPUH CTPOECHUS
oprauyeckux BemecTB A. M. ByrnepoBa 1yt OOBSCHEHMS 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHMS MacChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTpOeHue, GU3nUecKue u
XUMUYECKHE  CBOWCTBA  THUNMYHBIX  NPEACTAaBUTENEM  pasNM4YHBIX . KJIACCOB - -
OpraHMYECKHUX BEIECTB (MeTaH, 3TaH, dTWJIEH, IIPONUIEH, aueTuieH, Oyranues-1,3,
meTmiOyTanueH-1,3, 6eH30/, METaHOJ, 3TaHOJ], 3TUIEHINIMKONb, IMULEepUH, (eHom,
aleTalbAETH, MypaBbiHAs ¥ yKCYCHas KHCIOTEHI, IJIIOK03a, Kpaxmadl, Le/UIomno3a,
AMHUHOYKCYCHasl KHCJIO0Ta), HJUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXAY HUMU
YDaBHEHUSMU COOTBETCTBYIOLIMX XUMHYECKUX pEakUUid C HCIOIb30BAHUEM
CTPYKTYPHBIX hopMy;

c(hOpPMHAPOBAaHHOCTh YMEHHUSI XapaKTepHU30BaTh HCTOYHUKU YITIEBOJOPOIHOTO
ChIpbsi (He(Th, IPUPOAHBIN ra3, yroib), CIIOCOOBI UX MepepabOTKU U MPaKTUYECKOE
IpUMEHEHHE TPOLYKTOB NepepaboTKy;

chOpMHUPOBAaHHOCTH YMEHHUH TPOBOAMTH BBIYUCICHUS IO XUMHYECKUM
ypaBHeHHSIM (Macchl, 00BEMa, KONWYECTBA HCXONHOrO BEIECTBA WM IPOLYKTa
peaKLuy [0 HU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY .OHOTO U3 MCXOIHBIX BELIECTS - -
VY TIPOIYKTOB PEaKIUH);

COpPMHUPOBAHHOCTE YMEHUH BIIaZieTh CUCTEMOX 3HaHMM 00 OCHOBHBIX METOHaX
Hay4HOI'O MO3HAHMS, UCIIONb3YEMBIX B XMUMHH NIPH U3yYEHUH BEIIECTB-U XUMUYECKUX
sBIeHUN (HabmofeHHe, U3MEpEHUe, SKCIEPHUMEHT, MOIEIMPOBaHKe), KCIO0Ib30BaTh
CHCTEMHBIE XUMUYECKUE 3HAHUS [ PUHATHS PEIICHUN B KOHKPETHBIX JXU3HEHHBIX
CUTYallUsIX, CBSI3@HHBIX C BELIECTBAMH U UX IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOMOAAaTh NpaBUla IIOJB30BaHUS XMMUYECKOH
nocynoii u nabopaTopHBIM 00OpyIOBaHHMEM, a TakKe IIpaBHia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUMSIMU IIO BBIIOJHEHUIO JIaDOPATOPHBIX
XUMUYECKHUX OIBITOB;

ChOPMUPOBAHHOCTh yYMEHHMM IUIAaHUPOBATh W  BBINONHATH  XHUMHUUYECKUHN
SKCIIEpUMEHT (TIpeBpallleHys] OpraHUYeCKUX BEIIeCTB IPU HarpeBaHWM, NOJyYEHHE . .
3THJIEHA U U3yYeHHEe er0 CBOMCTB, KaUECTBEHHBIE PEaKLMK OPraHUYECKUX BELIECTB,
JIeHaTypamys OelIKOB IIPU HAarpEeBaHUH, [IBETHBIE peaKldy O€IKOB) B COOTBETCTBHUH C
MpaByUIaMU TEXHHKU 0€30TIaCHOCTH MPU OOPAIICHUU C BEIIECTBAMHU U JIaOOPaTOPHBIM
o0opynoBaHUeM, TPEACTaBISATE Pe3yJIbTaTh XHMHYECKOTO SKCIIEpUMEHTA B (QOpMe



3aIlUCH YPaBHEHHM COOTBETCTBYIOIIMX peakuuil M (GOpMyIMpoBaTh BBEIBOJABI Ha
OCHOBE STHX Pe3yJIbTaTOB;

c)OPMHPOBAHHOCTS ~YMEHHH KPHUTHYECKM AaHATM3HPOBATH  XUMHUYECKYIO
WHGOPMAIIMIO, TIONy9aeMyl0 M3 pPasHBIX HKCTOYHHKOB °~ (CpeicTBa MacCOBOM
rH(OpManuy, VIHTEpHET U APYTUX);

c(hOpMHPOBaHHOCTh yMEHUH cobmroaaTh npaBuia IKOJIOTUYECKH
11e1ECO00pa3HOro MOBEACHHA B OBITY U TPYJOBOM NEATENBHOCTH B LENSX COXPAHEHHUS
CBOEr0 3J0POBbS K OKpYXKalolled NpPUPOIHOM cpenpl, OCO3HaBaTh OIACHOCTh
BO3/IEHACTBYS Ha XMBBIE OPTaHU3MBI ONIPEIENEHHBIX OPraHUYECKUX BEILECTB, TOHUMAs
cMmeica nokazarens IIJIK, mMmosicCHATP Ha @OpHUMEpax CIOCOOBI YMEHBLICHUS U
PeIOTBPAILICHUS MX BPEIHOIO BO3ASHCTBHS Ha OPraHU3M YEIOBEKa,;

IS OBYYAIOIMXCS C OTPAHMYEHHBIME BO3MOXHOCTSMHU 3/I0DOBBSI: YMEHHE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX MOCTYNHBIX METONaX IIO3HAHWs BEIIECTB U
XUAMHAYECKHUX SIBJICHUMN;

IS CHEIBIX U CIabOBUAAIMX 00YJarOMUXCsl: YMEHUE UCTIONB30BATh peibe(HO-
TOYEUHYIO CUCTeMY 00o3HaveHuit JI. Bpaiing nms 3anucu XUMUYECKUX (GOpMYIL.

11 KJACC

IIpenMeTHBIE pe3yNbTaThl OCBOSHUS Kypca «OO0Ias U HeopraHuyeckas XUMUsS»

OTPaXaroT:

 chOpMMpPOBAaHHOCTh  MPEACTAaBICHHM: O  XUMHWYECKOH  COCTaBIsAOILEH
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa, POJIU XMMUHU B IIO3HAHUU SIBIICHUN MPUPOJIGI, B
(GOPMHUPOBaHMM MBIIUIEHAS W KyJIbTyphl JIMYHOCTH, €€ OYHKIMOHAJILHOH - -
rPaMOTHOCTH, HEOOXOAMMOM [UIsl pELUeHHUs IPaKTUYECKHMX 3a/lad U 3KOJOTUYECKU
060CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U IIPUPOLHOM CpeZe;

BIIAJICHUE CHUCTEMOH XUMHYECKUX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIIME IIOHATHS (XUMUYECKUH DIIEMEHT, aToM, H30Tom, S-, p-, d-
37eKTPOHHBIE OpOWTAl aTOMOB, HOH, MOJEKyna, MOjb, MOJAPHEIH 00BEM,
BaJIEHTHOCTB, 3JIEKTPOOTPHUIIATENHHOCTh, CTEIEHb OKMCIIEHHUS, XUMHUYECKass CBS3b
(KoBaJleHTHAsl, MOHHAs, MeTaJulu4decKas, BOJOPOJHAas), KPHUCTAINIMYECKas peuIeTka,
TUNBI ~ XMMWYECKMX  peakiui, pacTBOpP,  JJIEKTPOJIMTEL, HE3JIEKTPOJHUTHI,
JNIEKTPOJIUTAYECKAs  AUCCOLMAlNMsl, OKHCIHTENb, BOCCTAHOBUTENb, CKOPOCThH
XMMHYECKOM pEakIWy, XMMHYECKOe paBHOBECHE); TEOPHMHM M 3aKOHBI (Teopus
3IIEKTPONIMTHYECKOM TUCCOLMAIMH, eproauydeckuit 3akoH JI. Y. Menneneesa, 3aK0H

COXpaHEHHs] MAacChl BEILECTB, 3aKOH COXpPaHECHHUS MW IIPEBpAIlCHHA SHECPIryUv IIpH - -

XUMWYECKHX  pEaKlMsx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK  XHUMHUH,
MEPOBO33pEHUYECKHE 3HAHWS, JeXalllde B OCHOBE IIOHMMAaHWS NPUYMHHOCTU U



CUCTEMHOCTH XHMWYECKHX SBIECHUHM, (aKTONOTHYECKHE CBEEHHSI O CBOMCTBAX,
COCTaBE, TONYYEHHH M GE30IACHOM HCIIOIB30BAHUM BaXKHEMIINX Heopraﬁnqecmx
BEIIECTB B OBITY M MPaKTUYECKON AESTEIbHOCTHU YeIOBEKa,

 C)OPMUPOBAHHOCTH YMEHWW BBIABJIATH XapaKTEpHble IPU3HAKM IOHSATHHA,
yCTaHAB/IMBATE MX B3AHMOCBA3h, MCHONE30BATh COOTBETCTBYIONUE MOHATHS NpH
OTIMCaHMY HEOPraHWIECKHX BELIECTB 1 UX NPEBPALlCHNAH;

chOpPMUPOBAaHHOCTh YMEHUM UCIOIB30BAaTh XUMHUYECKYI) CHMBOJHKY IS
COCcTaBlIeHUS  (OpMYJT  BEIECTB U  YpPaBHEHMM  XUMUYECKUX  DPEaKIIHid,
cucteMaruyeckyro HoMeHknatypy (IUPAC) u TpuBHalbHBIE Ha3BaHUS OTAETBHBIX
HEOpraHWYeCcKUX BellecTB (yrapHbli ras, yriaeKUcbli ra3, aMMuak, raiéHasi H3BeCTh,
HeraméHas U3BeCTh, TUTheBast COJa, TUPUT U APYTHE);

COPMUPOBAHHOCTh YMEHHMM ONPENENATh BAICHTHOCTh U CTENECHb OKUCIICHUS
XHMUYECKUX SJIEMEHTOB B COCJIMHEHHUSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOH CBA3U
(KOBaJeHTHas, WOHHAd, METAINIMYECKas, BOJOPONHAS) B COSHUHEHMSX, THIT
KPUCTAUTHYECKON pPEIETKH KOHKPETHOI'O BemlecTBa (aTOMHas, MOJIEKYIIspHas,
WOHHAs, MEeTaJUIMYecKasl), XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTraHUYECKUX
COCIMHEHMM; '

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIUBAThH IPUHAIEKHOCTh HEOPIaHUYECKUX
BEIIECTB IO HMX COCTaBy K OIpPENeNEHHOMY KiacCy/rpyInie COeOUHEHHH (IPOCThie
BellleCTBa — METAJUIBl U HEeMeTaJlIbl, OKCHIbl, OCHOBAHHS, KHCIOTBL, aM(OTEepHEIE
TULPOKCHUIBI, COJIH); _

cOPMUPOBAHHOCTE YMEHHUH PacKphIBaTh CMBICI Ieproauueckoro 3axkona J[. U.
MeHnneneesa W IEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOLIYIO, OOBACHUTEIBHYIO U
IIPOTHOCTUYECKYIO QYHKIUY; _

ChOpMHUPOBAHHOCTE yMEHUM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOSHUE aTOMOB
XUMHYECKUX JJeMeHTOB 1—4 mnepuomoB Ileprommdyeckoif CHCTEMEI XUMHYECKHX
anemenToB JI. W. MeHneneeBa, HUCHONB3ys IOHATUA «S-, pP-, d-3JIE€KTPOHHEIE
opOuTaNN», «IHEPreTUHYEeCKHEe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHX DJEMEHTOB M MX COEJMHEHHH MO INepHoiaM U TIpyIiaM
[lepuonudeckost cucteMbl xumudeckux snemeHnToB J1. . Menneneesa;

cHOpPMUPOBAHHOCTH YMEHUN XapaKTepU30BaTh (ONMKUCHIBATE) O0ILME XUMUYECKUE
CBOMCTBa HEOPraHMYECKHMX BEIIECTB  pa3iM4yHBIX KJIAaccoB, IOATBEPXKAATh
CYLLECTBOBAaHHE TI'CHETUYECKOM CBSI3U MEXIY HEOPraHWYECKUMHU BEIIECTBAMHU C
TIOMOLIBIO YPaBHEHMM COOTBETCTBYIOIIMUX XUMUYECKIX PEaKIIMii;

c(OpMUPOBAaHHOCTh YMEHMS KilacCU(UUIUPOBATH XHMUYECKHE pEakLUUd [0
pa3NUYHBIM IIpU3HAKaM (YUCIYy M COCTaBy pearupyrolluX BeLIeCTB, TEIJIOBOMY
3(pQeKxTy peaKuuH, H3MEHEHMIO CTCleHel OKUCICHHS 3IIEMEHTOB, 06paTHM00TH
peaKiiy, YIaCTHUIO KaTallu3aTopa); -



c(OpMUPOBAHHOCTH YMEHHM COCTABIIATh YPABHEHUS PEaKIUM pa3IuuHbIX TUIIOB,
IIOJTHEIE ¥ COKpAIEHHBIE YpaBHEHHs peaklyuid MOHHOrO oOMeHa, YUHThIBas yCIIOBHS,
IIPH KOTOPBIX 3TH PEaKLUU UIYT A0 KOHIA; F 4 I

chOpPMUPOBAaHHOCTh ~ YMEHHUM  IPOBOAWTH  pPEaKUWM, IOATBEp)KAArolIne
KaueCTBEHHBIM COCTaB pa3lIMYHBIX HEOPraHWYEeCKUX BEIIEeCTB, pacllo3HaBaTh
ONBITHBIM ITyTEM HOHBI, NMPUCYTCTBYIOILKWE B BOJHBIX pPacTBOpPaX HEOPTaHUYECKUX
BEILIECTB;

COOPMHUPOBAaHHOCTh ~ YMEHHH  pacKphIBaTh CYIIHOCTH  OKHCIHTENHHO-
BOCCTAaHOBUTEIbHBIX PpEaKLMi IMOCPEACTBOM COCTABIICHUS JJIEKTPOHHOro OanaHca
3TUX pEaKluy;

cOPMUPOBAHHOCT yYMEHUI OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU
pPEeaxiiy OT Pa3NUIHBIX (AKTOPOB; XapaKTep CMEIIEeHUs] XUMUIECKOrO0 paBHOBECHS B
3aBHCHUMOCTH OT BHelHero Bo3neictaus (nmpunnun Jle [Tlarense);

chOpPMHPOBAHHOCTE yMEHHH  XapaKTepu30BaThb XHUMUYECKHE IIPOLIECCHI,
Texaliyue B OCHOBE MPOMBIIIIEHHOTO TOJy4YeHUs CEPHOM KUCIOTHI, aMMHUaKa, a TaKke | .
COPMHUPOBAHHOCTh  TPEICTaBIeHHH 00 OOMMX HAaydyHBIX [pPUHLMIAX U
3KOJOTHYECKUX MpobiaemMax XUMUYECKOTO MPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTE YMEHHMM IPOBOAMTH BBIYUCICHHS C HCIOJIB30BaHHEM
MOHSTHS «MaccoBasi HOJis BEIleCTBa B PacTBOPE», OOBEMHBIX OTHOIIECHUN ra3oB NpPU
XUMHYECKHX peaxKluiax, MacChl BELIECTBa HIIH 00BéMa .1"3.30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OTHOrO M3 Y4YacCTBYIOIIMX B peakLUu
BEIIECTB, TEIUIOBOro 3(d@dexra peakiyyd Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILIECTB, IPEBPALICHUS U COXPAHEHNUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHUU COONIIONATh INpaBUila IIOJB30BaHUS XUMHUYECKOH
nocynod u nabopaTopHbIM 000pyZOBaHMEM, a TaKKe IpaBUia OOpalleHus C
BEIIeCTBAMH B COOTBETCTBHM C HHCTPYKLUSIMH II0 BBIIIOJIHEHHIO J1abOpPaTOPHBIX
XUMUYECKUX OIBITOB; : _ ,

chOpMUPOBAaHHOCT, YMEHHM IUIAHWPOBaTh U  BBIIOJHATE  XUMHYECKHUH
SKCIepUMEHT (pa3iiokeHHe IIepOKCHAA BOJOpPOAAa B IPHCYTCTBUU KaTajau3aropa,
OIpefieNieHHe Cpelbl PACTBOPOB BEILECTB C IIOMOIIBIO YHHUBEPCAIBHOIO WHIKMKATODA,
BIIUSIHHE Pa3IUIHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKON PEaKIiy, PeaKlui HOHHOIO
oOMeHa, KaueCTBEHHBIE peakuu Ha cyinbhar-, kKapOoHAT- U XJIOPUA-aHHUOHBI, HA
KaTWOH aMMOHWs, PEIIeHHe SKCIEepHMEHTAJIBHBIX 3afad Mo TemMaM «Mertamis» u
«HemeTannel») B COOTBETCTBHH C IpaBUJIaMM TEXHUKH O€30MacHOCTH IIpU
oOpallleHMyd C BemecTBaMé U JabOpaTOpHBIM OOOPYZOBaHKWEM, IIPEACTABIATE
pe3yJbTaThl  XHUMHYECKOTO  3KCIIEepHMEHTa B  (OopMe 3allUCH  ypaBHEHWMU
COOTBETCTBYIOIIUX PeaKIuii 1 GOpMyIUPOBATEH BEIBOIBI HA OCHOBE 3TUX PE3YIIETATOB;



cOpMHUPOBAHHOCTh ~YMEHHM KPUTHYECKH aHAIU3UPOBAaTh  XUMHUYECKYIO
MHQOpMAIMIO, TONy4aeMyl0 K3 pa3HbIX HCTOYHMKOB (CpEICTBa MacCOBOM
KOMMYHUKauu, IHTepHET U IpYyTuXx);

c(hOpMUPOBAHHOCTH yMEHUH co0moarh IIpaBuia 9KOJIOTHYECKH
Ie]IECO00pPa3HOro MOBEACHNS B OBITY U TPYAOBOM NEATENEHOCTH B LENAX COXPAHEHHUS
CBOErO 3J0pOBbS H OKpYXKAIOIIeH NpHPOIHON Cpefbl, OCO3HABAaTh ONACHOCTH
BO3/ICHCTBUS Ha JKUBBIE OPraHU3MBl ONpENENEHHBIX BEIUECTB, I[OHMMAs CMBICI
noxasatens [1IK, moscHATh Ha mpuMepax CriocoObl YMEHBIIECHUS U NIPEIOTBPALIECHUSA
UX BPEHOTO BO3JEHCTBHUS Ha OPraHU3M YeOBeKa; "

JUIS OOYYaroIMUXCS C OrpPaHWYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBS: yMEHHE
IPUMEHSATh 3HAaHUS 00 OCHOBHBIX MJOCTYNHBIX METOJaX II03HaHWsS BEIIECTB U
XUMUYECKUX SIBICHUH;

IUIS CIIETBIX M CIa0OBUASIIUX 00YYarolUXcsi: YMEHHE UCIIONB30BaThk PEbe(PHO-
TOYEYHYIO cucTeMy ob0o3HauyeHuit JI. Bpaiing ang 3anucu XumMudecKux GopmydI.
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