MunucrepcerBo npocseuienus Poccuiickon denepanun
MunucrepcTBo oOpazoBanust Camapckoi odnactu
IOro - BocTouHoe yrpaBiieHne MUHUCTEPCTBa 00pazoBanusi CaMapckoit o0macTi
TocynapctBenHOE Or0mKEeTHOE 00IIe00pa3oBaTenpHOE yupexxaeane Camapckoii obracti
cpenusis obmeoOpa3oBarenbHast mkoia Nel «OOpa3zoBaTebHBIN EHTP»
nmenu I'epost Coserckoro Corosa C.B. BaBunosa
c. bopckoe mynunnunansHoro paiiona bopckuit Camapckoii obiactu

PACCMOTPEHO ITPOBEPEHO YTBEPXXIEHO

Ha 3aCeJaHNH METOANIECKOTO Ha pealn3alyio CTaHAapTa B K HCTIOJIB30BaHHIO B 00pa30BaTEIbHON
00BEANHEHNS YUUTEICeH MIOJTHOM 00BEMe 3aMECTHTENIEM JEATeIBHOCTH

€CTECTBEHHO-HAYYHOT0 LIMKJIa JUPEKTOpa Hupextop 'BOY COLI Nel «OL» c.
PykoBogurens MO Paiizeux H.C. Bopckoe

Baxmsauuna 1.B. Byraesa A.A.

Ipotokon Ne 1 ot 26.08.2026r. 27 aBrycra 2026r.
Ipukaz Ne 76/1-o1 ot 28.08.20261

Moanucan umcbpoBoit noanuckio: Byraesa AHactacus

Ey ra e B a AHaTonbesHa

DN: O="TBOY COLL Nel ""OL"" c.Bopckoe", CN=
ByraeBa AHacTacus AHaTonbesHa, E=uv.schl_bor@

AHactacua = e

OcHoBaHMe: A SBNSIOCL aBTOPOM 3TOFO OKYMEHTa
PacnonoxeHue:

AH aTOﬂ be B H a [lata: 2026.08.31 22:35:03+04'00"

Foxit PDF Reader Bepcus: 2024.2.1

PABOYAS ITPOTPAMMA
(ID 11144720)

IIpeamer (kypc): Xumusi. Yriry0/1eHHBIH Kypc

Kuace: 10-11

KosanuyectBo yacos no yueonomy miaany: 204 yvaca B roj, 3 yaca B HeleJIl0
Cocrasiena B coorBercTBUU ¢ DegepabHOl padoveid MporpaMMoii o 0HOJI0run
CocraBurenn(un): Baxmanuna U.B.

Y4yeOHuk:

10 kimacc ABtop: I'abpuemnsta O.C., OctpoymoB W.I'., Cnaakos C.A.
HaumenoBanwne: Xumus. YTiyOJIeHHBINA YPOBCHbD.

W3parensctBO: «lIpocBemenne»

11 xnacc ABtop: Pynsutuc I'.E.

Haumenosanue: Xumusa. OCHOBBI 0OIIeH XUMUH.

bazoBslii ypoBens M3narensctBo: «IIpocBemeHue»




HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMHUU Ha YPOBHE CpPEAHEro oO0IIiero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHUS
benepanbHO o0Opa3oBaTenbHOI pOrpaMMbl CpEeIHET0 o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DeAepaqbHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepanyy, peanu3yoOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNOkeHu «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
®deneparuun Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHsI 3aHHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxca 10-11 xmaccos.
WN3yuenue mnpeamera, peaquzyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npouibHOr0 0Oy4YeHHs, MpU3BAaHO oOOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIEKYJbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COIUYME, a TAKXKE JJIs
MPOJOJKEHUs OOy4YeHHUs] B OpraHM3alusix MnpodecCHuoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISETCS OJHOU U3 MPUOPUTETHBIX TUCLMIUINH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETAUI0 B  COOTBETCTBHM C  OCHOBOMOJATrarolIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBIIOJHSAEMBIE MPOTrPaMMON IO
XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3alnus KOTOpol obecrieunBaeT
MOJIyYeHUE NPENCTaBICHUA O LEsAX, COJIepKaHUHM, OOUIed cTpareruu
oOyueHus, BOCIIMUTAHUS U Pa3BUTHS 00YyJarOIIUXCS CPEICTBAMU IIpeIMeETa,
M3Yy4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHNE: MNPUHILMIIOB CTPYKTYPUPOBAHUS W MOCIEI0BATEIbHOCTH
U3y4YeHUs Y4eOHOTro MaTepuaja, KOJIMYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; TMOIXO00B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa3oBaTeNbHBIX JOCTHXKEHUN OOyYaroluxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIIMBAaeT MHBApPUAHTHOE IMPEIMETHOE COJEep)KaHUE, 00s3aTeIbHOE
JUIST W3y4YeHUsl B paMKax OTAENbHbIX Tpoduiield, mnpeaycMaTpuBaet
pacnpeneieHue M CTPYKTypUpPOBAaHHME €ro IO KjaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT MpPUMEpPHOE pacmpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSl U3YYEHUS OTJEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO IOCIEIOBATENIbHOCTh H3YUYEHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXXIIPEAMETHBIX CBS3EH;

e 1aéT METOJMYECKYI0 MHTEPIPETALNIO LENEH U 3a]a4 U3yUYEHUs MIpeaMeTa
Ha yTriyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHOU
MIPOrpaMMBbl CPEIHETO oO1ero oOpa3zoBaHuUs (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABAaTEIbHBIX JCHCTBUN  OOydYaromierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B MpOrpamMMe MO XUMHUHU MNPEeIyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOYy4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJICHHOM MporpaMMoll MO  XHUMHH
o0s13aTeNbHON (MHBAapUAHTHON) COCTABIISIONIEH COAEp)KaHUsA Y4eOHOro MpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapUaTUBHOW COCTABIISIIONICH,
KOTOpas JOJDKHA OMNPENENsThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduiist 00y4yeHus.

B cootBercTBUM ¢ KoOHUeNnTyalbHbIMH mnoJokeHusmMu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOTO M YIIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHupoBaHHOTO O0y4YEeHHUSI Ha YpPOBHE CPEIHEro oO0IIero oO0pa3oBaHUS
XUMHUSI Ha YpOBHE VYINyOJEHHOIO M3YyYEHHs HANpaBIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrO
oOpa3oBaHHUS B paMKaxX W3YUYEHHUS CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUILUIMH B By3aX M OpraHu3alusax cpeaHero npodheccruoHaibHOro
oOpa3zoBaHusd. B 3Toil cBs3M H3ydeHHE NpeaMeTa «XUMHUSD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U yriayOJeHHe TeOopeTHYEeCKOW |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIINX ONMPEAEIEHHBIA MPOPUITH
0oOy4eHMsl, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEro NOMyYeHUs] XUMUYECKOTO
oOpa3oBaHUs B OpraHu3anusax npodeccuoHanbHOro oopasoanus. Hapsay c atum,
B cBere TpedoBanuii ®I'OC COO k mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOTPAMMBI CpeAHEro o001iero oOpa3oBaHUs
U3y4yeHue ImpeameTa «XUMHUS» OpPHEHTHPOBAHO TaKXKe Ha pelIeHHe 3ajad



BOCIIUTAHUS U COIMAJIILHOTO PAa3BUTHUSI OOYyYaromuXcs, Ha (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHIM pallMOHaNU3aluu y4eOHOTO Tpynaa |
000OIIEHHBIX CHOCOOOB  JIEATEIIBHOCTH, HMMEIIMNX MEXIUCIUTIINHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIITYOJIEHHOTO H3yYCHUS
ABIIAIOTCSL YIUIyOJN€HHbIE Kypchl — «Opranuueckas xumus» ©u «OOmas u
HeopraHudeckass Xxumus». [Ipu onpeneneHnuu Moaxo/10B K 0TOOPY U CTPYKTYPHOMH
OpraHu3alliyd COJIEpKaHUs 3TUX KypCOB B IMpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHaTel nofokerust GI'OC COO o pasnuuusx 06a30BOro0 W YriayOiaEHHOTO
YPOBHEW U3yUYeHUS MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHUYeCcKass XUMHSD COCTaBISIET COBOKYIHOCTb NPEAMETHBIX 3HAHUU W
yMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeaeaEéHHOEe TEOPETUYECKOe JOMOJIHEHUE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINK 00BEM  (HAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YeHMs TNpeaMmeTa obecrnedeHa
BO3MOXKHOCTh 3HAUMTEILHOTO YBEIWYEHUs OOBEMAa 3HAHUNA O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEJCTAaBICHUN O CTPOCHUHU BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKli, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuogunueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasi CBS3b
OOBSICHSIETCSA C TOUKHU 3PEHUS PHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pyllieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ peakuuid  JomojHseTcs  (OPMUPOBAHMEM  MpEACTaBIeHUM 00
AIEKTPOXUMHUYECKHUX TIPoIleccax U JICKTPOJIM3E PACIJIaBOB U paCTBOPOB BEIIECTB.
B kypce opraHnueckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX ddPeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKkIuil.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COJACP)KAHHE KYyPCOB XHUMHUHU
yIIIyOIEHHOTO YPOBHS U3YUYEHUS JIJIsl KIACCOB ONpeAeEHHOTO npoduis (riIaBHbIM
oOpa3oM Ha WX CTPYKTYpy U XapakTep JONOJHEHHWHA K OOIIeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeaMeTa I KJIACCOB XUMHUKO-(PU3NYECKOro npoduis 0oJbiioe
3HaueHHuEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuana mno oduieil xumuu. Ilpu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MMO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHAs Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIM3A, IPEIACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO ke BpeMs B COIEpXKAaHWM NpeAMETa M KIACCOB XHMHUKO-
Oounonornyeckoro nmpo@uiist OONbIINNA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckKas
xumus. B 3TOoM  chmyyae mpeaocTaBisieTcss  BO3MOXKHOCTH — JUisl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOM  OpraHu3alud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUIOUAbI, OEJNKH, YIJIeBOAbl, HYKJIECHUHOBBIE
KUCJIOTBI U Apyrue. lIpy 3TOM 3HaHUSA O cOCTaBe W CBOWCTBAX IPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYXaT OCHOBOW [l M3YUYEHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbBIX
3HAHUM H3y4eHHE MpeaMera «XuMHus» Ha yriayOoJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEAMETaMH, BXOJSIIIMMU B COCTaB
npeaIMETHbIX obnacteil «EcTecTBeHHO-HAy4yHbIE MpeAMEThl», «MareMaruka Hu
uHdopmaTrKa» 1 «Pycckuii sI3bIK U TUTEpaTypay.

[Ipn u3ydyeHun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKke, KaKk Ha YPOBHE OCHOBHOTO U CpeJHEro oo1iero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueii NEPBOCTENEHHOW 3HAYUMOCTH SABIJISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KaK oO0JIaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTHUUYECKOM
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemienue
TOM 3a7aud Ha YIUIYOJEHHOM YPOBHE H3YyYEHHS NpeIMeTa Mpeanoiaract
peann3anmio TAKUX LEJIeH, KaK:

e (opMupoBaHHE TPEACTABIEHUI: O MaTepHaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBJIEHUW MIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTHYECKOM, IHEPTreTUIECKON 1 MUIEBON 0€30MaCHOCTH, B Pa3BUTUHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palrdoHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphbl YEJIOBEKAa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOJHON CpeJIE;

e OCBOCHME CHCTEMBbI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI MUpA: (PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XUMHUYECKHX PpEaKUui, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M AUCIEPCHBIX CUCTEMAaX, 00 00mnX
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHWYECKUX 3HAHUU [JIs1 OOBICHEHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS H
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus mpo0ieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJiu3a U OICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30MacCHOCTH MOCIIEICTBUM
OBITOBOM M TPOU3BOJCTBEHHOW JIEATCIHHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepadoTKOn
BEIIICCTB;

yrilyOJeHue  MpeJCTaBICHU O  HAy4YHbIX  METOJlax  IO3HaHU,
HEOOXOJUMBIX JIJII TPHOOpPETeHHs] YMEHHH OPHEHTHPOBATHCS B MHpPE
BCIIECTB U OOBSICHEHUS XUMHUYECKUX SBJICHUH, HMMEIOMUX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIILHOCTH U TTOBCETHEBHOM JKU3HHU.

B mmane peanmzanuy TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOIIUX
GyHKIUNA TETOCTHOM CHUCTEMBI CPEHEro OOIIero oOpa3oBaHUS MPU N3YUCHHU
npenMera  «XuUMUS» Ha  YIUIyONE€HHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTh
pPUOOPETAIOT TaKUE IeNU U 33/1a9H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHWA TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OOJACTH TEOPETUUECKHX W
MPUKIAAHBIX HCCIENIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U [O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX IIEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIIEKTYAIbHBIX M TBOPUYCCKUX
crocoOHOocTeM oOyuarommxcs, (GopMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCHEIIHON MPodhecCHOHANTBHOM M 00IIECTBEHHON JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHEpOBaHUE yYMEHUN M HABBIKOB PAa3yMHOTO MPHUPOOMOIL30BAHMUS,
Pa3BUTHE DKOJIOTMYECKON KYJIbTYpPbl, TPUOOPETEHHUE OMbITA OOIECTBEHHO-
MOJIE3HOM DKOJIOTUUECKOHN JIESITSIbHOCTH.

OO0mIee 9nCiI0 9acoB, MPETYCMOTPEHHBIX JIJIsI M3YYCHUS XUMHUH Ha yTITyOJIeHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiser 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYEHHE  OPraHUYECKOW  XHWMHUHU, IPEICTABICHHE O
MHOT000pa3uy OPraHU4E€CKUX COETUHEHUI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOXXHOCTH aToMma yYIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUAX. Tumbl TUOpPUAM3ALMM aTOMHBIX oOpOuTanel
yraepoaa. Mexanu3zMbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenToOpHbI). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- M T-CBS3U.
OpunapHasi, ABOItHas U TpokHas cBA3b. CrocoObl pa3phiBa CBs3€l B MOJIEKYyJax
oprannyeckux BeuiecTB. [loHsTne o cBOOOAHOM paauKane, HyKIeopuie Hu
anekTpodue.

Teopust crpoeHuss opraHnyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNMHEHUN. MOoNeKyIsipHble U CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHJOB: pa3BEPHyTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE APGEKTHl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTHUBHBIH
U ME30MEPHBI YPPEKThI).

[TpencraBinenne o kinaccuPUKaUM OpraHUYecKkux BemiecTB. [loHsTHE O
bynkunoHansHOM rpynmne. I'omonorus. I'omonoruueckue psanpl. CucreMarnyeckas
HoMeHKknaTypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHble Ha3BaHUS
OTJEJIbHBIX IIPEACTAaBUTEIICH.

OcobenHocTy U Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHUYECKUX BEIIECTB U MaTepHajlaMd Ha UuX
OCHOBE, OIBITHI II0 IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPU HArPEBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHUE MOJEICH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansbl. 'omonorndeckuil psj ajakaHoB, oOmas Gpopmysia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anus aTOMHBIX OpOuTasnel yriepona, o-cBsizb. DHU3MUECKHE CBOMCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLUUU 3aMEIIECHUs, W30MEpHU3alii,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaklnii paJuKaJIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs: U TPUMEHEHUE AIKAHOB.

[uknoankanel. O0mas ¢popMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOEHUST M XUMHUYECKUX CBOWCTB MalbIX (IIMKJIONPONAaH, IHUKIOOyTaH) u
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOIeKCaH) LHUKIOaIKaHOB. CrocoObl MOTy4YEHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornyeckuii psj aJkeHoB, oOmas Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —ajlKEHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuzomepus. Du3NUECKHME CBOICTBAa AJKEHOB.
XHWMHUYECKHE CBOMICTBA: pPEaKUWU MPUCOECIUHEHHMS, 3aMELICHUS B (-II0JOKEHUE
IIpyU JBOMHOM CBSI3H, MOJUMEpU3aluuMu U okucieHus. [lpaBuwio MapKoBHUKOBA.
KauecTBeHHbIE peakuu Ha JTBOMHYIO CBA3b. CIOCOOBI MOMYYEHUsI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpspKEHHbBIE, U30JUPOBAaHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOWCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepuszamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMYyYEeHHsI U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, o0mas Gopmysna, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cBOWCTBA AJIKUHOB.
XHWMHUYECKME  CBOMCTBA:  PEaKUMU  MPUCOCAUHEHUS,  JUMEpPU3aLUd U
TPUMEPHU3ALNHU, OKUCIICHNs. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIUX KOHIIEBYIO
TpOIiHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOIHYIO CBs3b. CIIOCOOBI MOTyUeHUS
Y IPUMEHEHHUE AJIKUHOB.

ApomaTtudeckue yrieBonopoasl (apensl). ['omMonornyeckuii psii apeHos,
obmiast popmyIa, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. duzmyeckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIleHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaAvKalle, PEaKUWU NPUCOECIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKWIbHBIX PpaTUKaoB, KapOOKCHUIIBLHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus cruposia. CriocoObl MONTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
Kamennsiii yroiap U npoaykrtsbl ero nepepadotku. CrocoObl nepepaboTku HedTH:



MIEPErOHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHUK), PUGOPMHUHT, ITHPOIH3.
[TpoaykTel mepepaboTKH HEPTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKYy Pa3IUYHBIMU KJIACCAMU YTJIEBOI0OPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOM3BOJIHBIX YIIJIEBOJOPOAOB. Peakiuu
3aMEIlCHUsT TajoreHa Ha TUAPOKCOrPYNIy, HUTPOTPYINy, LHAHOTPYIIY,
amuHorpynmy. JlelicTBM€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa WIENour. B3aMMOIENCTBUE IUTAIOTCHAIIKAHOB C MArHUEM W ILIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJIHBIX  YIJEBOJOPOJOB B OBITy, TEXHHMKE MW IIPH CHHTE3E
OpTraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HUX MPEBpalllCHUM:
u3yueHne (PU3NYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOAOPOJAOB Pa3IMYHBIX KiIaccoB (oOecrBeunBaHHUE OpPOMHOMN WU
WOJIHOM BOJIbl, PacTBOpa IMEpPMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJAa B OpPraHWYECKUX BEIECTBAX, IOJydYE€HUE HSTHICHA U
M3YYCHHE €r0 CBOMCTB, O3HaKOMJICHHE C KoJjuiekmusMu «HedtTb» m «Yromby, ¢
oOpa3liaMyd IUIACTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHU.

IIpenenbHble oOHOATOMHBIE CHUPThl. CTpoeHHE MOJIEKYJ (Ha mOpuMepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmas dopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUW 3aMElIeHMs, JeTUApaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE ATaHOIA U METaHOJIa
Ha opranu3sM uenoBeka. CrocoObl MOMy4YEHUsST M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYE€CKUMU
W HEOPraHWYECKMMM KHCIIOTaMHM, KayeCTBEHHAs pEaKlUsi Ha MHOIOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakluil HYKICO(DUIBLHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMONMy4YeHUsT UM NPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIMSHUE TUAPOKCOTPYHIBI U
O0eH3onpHOrO snapa. duszndeckue cpoiicTBa (peHosna. OCOOEHHOCTH XUMHUUYECKUX



cBoicTB (eHona. KavectBeHuwie peakiuu Ha (eHon. TokcHyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS] — aTbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyImIibl. ['OMOJIOrMYecKue psiibl ajdbJern/ioB U KETOHOB, OOIIas
dbopmyna, mzomepus U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBAa aJbACTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albAETHJAOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHHUE albJAEeTUI0B, KAUECTBEHHbIE PEaKLMU Ha allbJIETU/bl.
CrocoObl OJTy4YEeHHsI M IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. Pu3nyeckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOJHBIE CBA3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus STepuUKalMM, peaKkUUd C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJIbMUTHHOBAs, OJECUHOBAs, JUHOJEBAA,
JuHONeH08as KUCIOoThl. CoCOOBI MOMYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuil psan, obuias ¢gopmyna, U30Mepus U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU W
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: THAPOIIN3 B
KHCJION U 1es1ouHol cpenie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KUCIOT. JKHUpel B mpupoe.

MpbIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

O6mras xapaktepucTuka yriaeBojoB. Kinaccudukanus yrieBo10oB (MOHO-, T1-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30Kcupr0o03a. dusndecKkue CBOMCTBA M HaxXoXJeHHe B mpupoje. dorocuHTes.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJIETUTHON
rpynn, CHUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TriOKoO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaiabTo3a U
nakTo3a. BoccTtaHaBiaMBarolre U HEBOCCTaHABIMBAOLIME aucaxapuabl. ['uaponns
nucaxapunoB. HaxoxneHnue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTeH W ueuttoio3a. CTpoeHre MakpoMOJIEKyJd Kpaxmania, TJIMKOT€Ha H
Hemnono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUII0JI03bl. XHMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEakUHs C HOAOM. XHMHUYECKHE
CBOICTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETH] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoM meau(ll), BzaumoneiictBue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJbHBIX 3a7a4 1o temMaM «CHUPTHI U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE YDUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMWHBI — OpraHUYEeCKHUE MPOU3BOJIHbIe amMmMuaka. Knaccudukanuss aMuHOB:
amuaTUIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenne moJiekys, obmas Gopmyiia, U30Mepusi, HOMEHKIaTypa U (puanyeckue
cBoOiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHwue
aHuauHa. B3anMHOE BiIMSIHUE TPYIINT aTOMOB B MoJieKyJie aHminHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHbIE peakiuu Ha aHWIWH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudaruueckux amMuHOB. [lomydyeHwe aHwiIvHa U3
HUTPOOCH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE OPEeACTABUTENN O~
AMUHOKHCJIOT:  TJWLMWH, ajdaHuH. @Ou3nMyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBONCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKHX
COCJIMHEHUM, peaklus TMOJHUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U TUPOJIU3 TENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpETHUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THUAPOIH3, JCHATYpAaIlHs,
KaueCTBEHHbIE PEAKIIUU Ha OEIKHU.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUM:
pacTBOopeHue OENnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIE
peakniuu Ha O€NmKHM, penieHHWe JKCIEPUMEHTAIBHBIX 3aJad M0  TeMaM
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHUYEeCKUX COCTUHECHUN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3ALUU, CPENHSSA MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TOJTUKOHCHCAITHSI.

[Tonmumepubie wmatepuanbl. [lmactmacchl (MOJUATUIICH, TOJUIIPOIMIICH,
MOJIMBUHWIXJIOPUJl, TOJUCTUPOJ, TMOTUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJimdTUIeHTepedTanar). Y Truansaius 1 nepepadoTka miacTuka.

DnacToMephl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl W3YUYEHHS BEIIECTB M HUX MPEeBpalllCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad no Teme «Pacro3HaBaHue
IJ1aCTMAcC ¥ BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MoJeKyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHON  (POPMYJIbI OPraHUYECKOro COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYpHOH (POpMyIIbI
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €ro XUMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJTyYeHHUsI, OMNpeeieHUue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeIMETHBIX CBA3€H MPU U3yUYEHUU OPTraHUYECKOW XUMHH B
10 xmacce oOCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TOHSTUH, MNPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukamnus, HaOIIOACHUE, HU3MEPEHUE,
AKCHEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHUE
BEIleCTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, JHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOCHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPODHBIA TUIN TUTAHUS, OpOKEHUE,



dboToCcUHTE3, NbIXaHWE, OETKHU, YTJIEBOJIbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mose3HbIe HCKOMIaeMbI€, TOTLITUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MaTEPUANIBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUUN 3neMeHT. M3otonsl. CTpoeHue
AJIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTrEeTUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMruiecKiux 3JI€MEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM  OpPOUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYypali HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTb.

[lepnognueckuii 3akoH U Ilepuoandeckas cucreMa XMMUYECKUX AJIIEMEHTOB
.M. MenneneeBa. CBsA3b NEpUOAUUECKOTO 3aKoHA U llepmogmueckoil cucTeMsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOCHHS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H NepUoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meuneneesa.

XuMHUYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJECHTHOW CBSI3M: OOMEHHBIN |
JIOHOPHO-AaKLENTOPHBIN. DHEPrus U JiuHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIApHbIE B3aUMOCUCTBHUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPEe COCIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeMHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHATHE O KOOPAMHALUOHHOW XUMHUH.

BemectBa  MOJNEKYJIIpHOTO M HEMOJIEKYJISAPHOTO  CTPOCHUA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOKMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pactBophl. [Ipencrasnenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALMU PACTBOPOB:
MaccoBasl J0JIis BEIIECTBA B PaCTBOPE, MOJIsIpHAsA KOHUEHTpauus. HaceleHasie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTaioruaparsl.



Knaccuduxkaims 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUS OTIIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHUYECKONM U OpraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHHSI MacChl BEMIECTB; 3aKOH COXPAHEHHS W MPEBPAILLCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepmoxumMuyeckre ypaBHEHUS.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3u4YHBbIX (PaKTOPOB.
['oMOreHHbIE U TE€TEPOTreHHbIE peakuu. Katanns u KaTtalin3aTopsl.

OOpatumMble 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecrue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSAIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPAILIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuyeckas aucconuanua. CuiibHble U claOble AIEKTPOJIHTHI.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAaHOBUTENb. IIpoliecchl OKHCIEHHS M BOCCTAHOBIICHMUS.
Baxnele OKUCIUTENIM W BOCCTAaHOBUTENW. METON 3JEKTpPOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
pa3lioKEHHWE MEPOKCUIAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTALTNYECKUX PEIIETOK, TPOBEJACHUE peaKIuii HOHHOTO 0OMEHa, OnpeeiCHIE
Cpeapl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, HM3YUYEHHUE BIUSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonmoxenne HemeraiwuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEpE KUCIOPOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W HEMETaJUlaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [ WOpUIBL
TomIMBHBIE IIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOTyYeHHS, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KACIOpoACOoAepKalue
COEIMHEHHUS TaJoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CTIOCOOBI TOMyYECHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
kuciopoaa. @u3nueckne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MONy4YeHUs, (puznueckue u
xumuuyeckue cBoictBa. CepoBomopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne cephl U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, CHocoObl MOdMy4yeHus, (U3HYECKUE U
XUMHYECKHE CBOMCTBA. AMMMAaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THBIE YJI0OpEHUS.

®ocdop. Haxoxnenue B mnpupoje, cnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, docdhopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHHE B OpUPOJE. AJUIOTPONHbIE MOAU(DUKAIINH.
dusznyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u €€
COJIM. AKTUBUPOBAHHBIN YyTojb, afacopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHre MPOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €rO
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupone, crocoObl MOSydeHHs, (PU3NUECKHE U
xumuueckue cBorcTBa. Oxcupa kpemuusA(IV), kpemHueBas KUCIOTA, CHUIMKATHI.
[IpuMenenne kpeMHus U ero coeanHeHui. CTEeKN0, ero nojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B [leproandeckor CUCTEME XUMUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTaioB. OOriue
¢dbuznyeckre CBOMCTBA MeTalioB. [IpuMeHeHME MeTajioB B OBITY M TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN psifl  HampspkeHud metawioB.  OOmue  crocoObl

MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILUTYPIHs,
anektpoMeramtyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

O6mass xapaktepuctuka MmeTamwioB [A-rpynmsl [lepuonnyueckoit cCUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit wu kanmii: mnonydeHue, QU3NUECKHE WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELUIECTB U UX COEAUHEHHU.

OO6mas xapakrepuctuka metamioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUi: TOJNydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



AIOMUHU: TTOJy4YeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHWil. AMmOoTepHbIe CBOWCTBA OKCHAA H
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucThka MeTauioB no0ouHblx noarpynn (b-rpynm)
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKre U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

dusnyeckue W XHMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxneiimme coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENIbHBIE CBOMCTBA.

Pu3nuecKne U XMMHYECKHME CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl U conu xkeneza(ll) u xxeneza(lll). [lonyueHne u npuMeHeHUE xKele3a
U €ro CIUIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeaquHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COSTUHEHNN.

[{uuk: momydyeHue, (GU3MUECKHE W XUMUYECKHE CBOWMCTBA. AMdoTrepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumMeHenue
IIMHKA U €r0 COCINHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHMsS BEIIECTB M HX NPEBPAICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, Qocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKUMU «MeTaibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCHOJIb30BAHKE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE LIMHKA M JKelie3a C pacTBOpaMU KHUCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCHIOB AIIOMHHHUS WU LIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEN, PEHIEHNE DKCIIEPUMEHTAIBHBIX 33/1a4d [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA U KU3Hb.

Ponb xumMum B o6ecriedeH yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4HBIX MeETOAaxX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayyHble mpuHIKNBI OpraHu3anuy XUMUYECKOTO IIPOU3BOACTBA. IIpoMblIlneHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEM CpEIbl U €r0 IOCIEIACTBHS.
Poinb xumuu B 006ecriedyeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

Xumuss W 3I0pOBbe UelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuma
HCIIOJIb30BaHus JIEKAPCTBEHHBIX NIpenapaToB. Poib XUMUM B pa3BUTUHA MEIUIIUHBI.



XuMHsl UK OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHu MUIIeBOM 0€30MacHOCTH.

Kocmernyeckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCIHOJb30BaHUs MpenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eToH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKIIO, KepaMHKa.
Marepuansel g 31€KTpOHUKU. HaHOTEXHONIOTUH.

Pacuétnrle 3amaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra30B MO HU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIH OOBEMY OAHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIIECTB,
Macchl (00BbEMaA, KOIMYECTBA BEIHIECTBA) MPOJIYKTOB pPEaKIMU, €CIU OJHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkiuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIM U MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAcTBOpE, JOJM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBsA3€H MpU  U3YYEeHUH OOmed
HEOpPraHn4eckord xuMuu B 11 kilacce ocylIecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTJAEIBHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SIBJICHUE, HAYYHBINA (haKT, THUIOTE3a,
TeOopHusl, 3aKOH, aHAJIU3, CUHTE3, KiacCu(UKAIus, TEPUOJUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJAEINb, MOJICIIUPOBAHHUE.

®dusuka: Marepusi, MUKPOMHUD, MAaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJbHBIN Ta3,
(dbuznYecKre BeIUYMHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kieTka, opraHusm, 3KocucTema, ouocdepa, MeTaboInU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIICUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPO/JIbI, MOJE3HbIE UCKOIMAaeMbI€, TOILIURBO,
PECYPCHL.

TexHoMIOrUs: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUsi, CTPOUTEIIbHbIE
MaTepualibl, CEIIbCKOX035MCTBEHHOE MPOU3BOJCTBO, NMUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npcmaparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpEeAMETa «XHMMHS» HAa YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUsl BBIIEICHBI CIEAYIOIIME COCTaBISIONIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM Tpa)KJaHCKOM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH W CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4YEeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IECTBE TNPaBWJIAMM M HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIn4yHOCTHBIE pE3yJIbTaTbl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAXKAKOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aiuu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIn4yHOCTHBIE pE3yJIbTaThl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAKAKOT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEIBLHON M TMPAKTHUYECKOW EATEIHbHOCTH
oOy4JaronMxcs B Mpoliecce peann3alud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKECHUSI K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh W TPUHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHOU AESTEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTHYECKOTO
IPUJIOKEHHUST XUMHUHU, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJACHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMaHUs LEHHOCTEH 370poBOro W ©Oe3omacHOro obOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHus1 TpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JESATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TNPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPHUITHS BPEIHBIX NMPUBBIYEK (YIOTpeOaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHWH NPAKTHYECKUX 3a7ad
COIMAIbHOM HAIIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUI Pa3IMYHOTO POJa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPHUU
oOpaszoBaHus, Oyaymiell mpodeccun M peanu3alnud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0TrN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU LEJIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSL TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHMSA HEOOXOAUMOCTH MCIIOJB30BAHUSA JIOCTHIKEHUM XUMHMH A
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEJ  OKPYKAIOIIEH
MPUPOHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJICACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MPEAOTBPAIIATh UX;

HAUIMYHUS PA3BUTOrO0 3KOJOTHUYECKOTO MBIIUIEHHS, YKOJIOTHIYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH 9KOJIOTHUYECKOMN HaMpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MPaKkTHKE, CIIOCOOHOCTM HM YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOMN IIPAKTHUKU;

MOHUMAaHUS CHeluUKA XUMHU KakK HayKd, OCO3HaHuUS €€ poiu B
GbopMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKalollleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIieHuH NpoOjeM COXpaHCHHS
MIPUPOJTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3A0UU: B €€ TYMaHHCTUUYECKOM HAINpPaBICHHOCTH W BAXXHOW pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepPHANBHON KYyJIbTYpHl, B PEHICHUU TJI00aTbHBIX
npobJjieM yCTOMYHMBOTO PAa3BUTHS UYEJOBEUECTBA — CHIPHEBOM, IHEPTrETHUYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECIICUCHUH
YCJIOBUHM yCHEUTHOTO TPYJia U SKOJOTHYECKH KOM(POPTHOU KU3HU KAXKJIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHUA CYIIHOCTA METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJlyyaeMble 3HaHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>Kalollero Mupa u
MPOUCXOIAIINX B HEM M3MEHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HMEIOIIUXCS JAHHBIX C IEJNbI0 IOJTYUYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIL30BaTh XMMHYECKHE 3HAHUSA s
peleHus mpooJieM B pealbHbIX )KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUN IO XHUMHUHU B
COOTBETCTBHH C KH3HCHHBIMH TIOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B Pa3auyHbIX cdepax mpodeccuoHaTbHON
JIeATEIILHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOTPAMMBI 10 XMMHUM HA YPOBHE
cpenHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYYHbIE MOHSTHS, OTPaKarolIue
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme (dbopmHpoBaHue (GYHKIIMOHATBHON
IPaMOTHOCTH U COLIMATILHOM KOMITETECHIIMH 00YyYaroInXcs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpCAJIbHbIC YueOHbIC
JICUCTBHUS B MIO3HABATEIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXaT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrHvYecKme JeicTBUS:

CaMOCTOATENTLHO  (QOpMYJNIHpPOBATH W aKTyaIM3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JeSITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIB30BaTh IMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHW W yCTAHABIWMBATh WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI U KPUTEPUU [IJs KiIacCU(PUKAMKM BEIIECTB U
XUMHUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIE€IyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpHUBAEMbIX
SBJICHUSAX, DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HUCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyja, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0OBAHUSI, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoBaTh
00001IEHMSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEI0OBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIep)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHMOPMAIMIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;

(GopMyIIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJbI NPU MOUCKE U
orbope wuHpoOpMaNKMK, HEOOXOAUMOW [JIi BBINOJHEHUS Y4eOHbIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATENILHO ~ BBIOMpaTh  ONTHUMAbHYIO  (OpMy  NpElCTaBICHUSA
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIMLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA fA3BIK B KauyeCTBE CpEACTBa IMpH padore ¢
XMMHUYECKON MH(OpMalMe: MNPUMEHITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJibl, aOOpEeBUATYPbI, HOMEHKIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TIAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU IEATEIIBHOCTH,
MTOJIy4YEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMHU IIPHU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHUS IO3ULIMMU B
X0/1e 00CyKIeHUsI © 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOATENILHO TUIAHUPOBATh M OCYILIECTBISATH CBOIO IO3HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ UeadM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUM TIpHU
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/4ay, BbBIOMpAaTh Haumbojee
3G deKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJyYEHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIJISIT CAaMOKOHTPOJIb JICSITENIBHOCTH HAa OCHOBE CAMOAHANIM3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl M0 XMMUU HA YTiyOiaEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT ClEHUPUUYECKUE
JUIs y4eOHOTo npeaMeTa « XUMHUsD» Hay4dHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa30BaHUIO 3HAHUM, BUABI J1EATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMUYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEN. B
IIpOTpaMMe II0 XUMHH TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI 10 ToAam
U3Y4YECHUS.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKOHN, IHEPTreTUHUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUHU HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieyeHun pPalOHAIILHOTO
MPUPOAOIIOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpHAM3alMs AaTOMHBIX OpOuTaled, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENET, PYyHKIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opmyiibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reoMeTpHhyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIECBOAOPOJIbI,
KHCJIOPOJ- U a30TCOJAEPIKAIINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3AKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMHUYECKUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; IIPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3pdexTrl, oprueHTanTsl 1 u Il pona);
dakTosoruyecKkue CBEIACHHMsI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATENbHOCTH  YeJNOBEeKa, OOUIMX  HAay4YHbIX MPHUHIMIAX  XUMUYECKOTO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTE€pHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIB30BaTh XMMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMUECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMUMHUYECKUX PEAKUUU U PaCKpPbIBATh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaKlMil, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TrOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB ISl WILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpPraHUYeCKUX BEIIECTB MO MX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUSA 1O CHCTEeMaTHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS NJISl OTIEIbHBIX
MpEeJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHH,
ATUJICHTJIMKONb, (EHOJ, (QopMallbAETU/l, aleTalbACeTu/, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PyKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSIX (KOBaJE€HTHAasI W HOHHAsl CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTtiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHUE,
dbu3uYeckre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEILIECTB: aJTKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJHECHOB,
aJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJETHU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- M TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUYECKUX PEAKIHUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBS3M), B3AUMHOT'O BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He()Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu Hu
MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHHUS NPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTETILHON JESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHeE,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — 11 M3YUYEHHS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUHN C
MOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTEepUAIbHOTO EIWHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHH i OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHI MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKIMI C MCTOIb30BaHUEM (U3HUECKUX
BENMYMH (Macca, OO0bEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKIAECHUID XUMHUYECKOU
(dbopmyJibl BEHIECTBA MO HU3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX SJIEMEHTOB,
MPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM O€30IaCHOCTH  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJIOBEKa, CBSA3aHHOM C TmepepabdoTKoM
BEILIECTB, UCIOJIb30BaTh MOJIYUYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TMOJYyYeHHE W U3YYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAaHWIO OPraHUYECKUX BEIIECTB) C COOIIOJICHUEM IPaBUII
Oe3omacHoro oOpalieHusi ¢ BElIeCTBaMU U JIA0OPAaTOPHBIM 00OpPYAOBAHHEM,
bopMyIMpOBaTh 1€ HUCCIENOBAaHUS, TPEJACTABISATh B pa3Iu4HOU ¢dopme
pE3yIbTaThl SKCHEPUMEHTA, AHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJII0JaTh MpaBHJIa 3KOJIOIMYECKH LIEIeCO00pPa3HOro MOBEAECHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKAroLIeh
MIPUPOJIHON CPEIBI U TIOCTUKEHHUS €€ YCTOMUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, NOHMMAs cMbICH nokasarens [1J1K;

aHAIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUKHU 3pEHHUSI COOTHOIIEHUS] PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAas
JUTEpaTypa, CpeicTBa MaccoBoil nHopmaruu, UHTEpHET U ApyTrHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(MOpMaIuIo, repepadaTbiBaTh €€ U HCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O MATEpUAIIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYEHHH YCTONYMBOTO
Pa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIEUYCHHH PAIIMOHAIBLHOTO MPUPOJIONONIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl 4YeEJIOBEKa, a TaKkxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHS K CBOEMY 3J0pPOBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMON  XMMHYECKHUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIIMe TOHATUS — XUMHUYECKHM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHHMSI aTOMa, THOpUIM3AlMs aTOMHBIX OpOUTaJIel, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPUIIATCIIBHOCTh, CTEICHh  OKHCIICHHUS,
XUMUYecKass CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpPOIHAs),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOJUTHI, AJICKTPOJIUTHYECCKAsS JTUCCOIMAINS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJIHBIN IIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIIOBON 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIii, XMMUIECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOpHs SJIEKTPOJMTHYECKOW TUCCOIMAINH, TEPUOANICCKUI
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHNs] SHEPTUU TPH XUMHUYCCKHUX PEaKIUsX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIeXkKaIlhWe B OCHOBE IOHUMAaHHS
NPUYMHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX M KHHETHYCCKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUsI, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAaX, COCTABE, IOJYUYSHHH M OE301IacCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHUMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOMN
NEATETPHOCTH  YeJIOBEKa, OONMX  HAy4YHBIX  NPHHIHWIAX  XUMHUYECKOTO
MIPOU3BOICTBA,;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISABIATh XapaKTepHbIE INMPHU3HAKH TOHITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
ONMCAHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHUMBOJUKY JUIs
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX peakIuil,
cuctematuueckyto HoMeHkinarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTIAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BHJ XMMHUECKOH CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUI KPUCTAUIMYECKOH PpELIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOM CBSI3M M THUIA KPUCTAJUIMYECKOM pEIETKH, OOMEHHBIH U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHMI:  KJacCU(UUHUPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIMH 10 PA3IUYHBIM IIPU3HAKAM (UHCITY
U COCTaBYy pearupyrollux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOANUECKOro 3aKkoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
Y IPOrHOCTHYECKYIO (PYHKLUU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckont  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATHSA
«HEPreTHYECKUE YPOBHW», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHbIE
opOUTaI», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKUX JJIEMEHTOB U HUX
coeqMHEeHUNM Mno mnepuojmaM U rpynnaMm llepuommueckon cucremsr /[l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
WX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapaKTepu3oBaTh (ONMUCHIBATH)  0OIIME
XUMHAYECKHE  CBOWMCTBA  BEMIECTB  PA3JIMUYHBIX  KIJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKHMMH BEIIECTBAMH C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

C()OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  TUAPOIM3a;  peakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHHUS
XUMHUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHUS] CKOPOCTH XHWMHMYECKOW pEeaklUu B 3aBUCUMOCTH OT PAa3JIHYHBIX
(akTOpoB, a TaKKE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIInH,
JeXalllie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOM KHUCIOThI, aMMHAKa,
oOuMe HayyHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SIBICHUM MNpUpOAbl — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU HKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 1 OOBSICHEHUS XHMMHYECKUX SIBIICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
MPaKTUYECKOH JESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTePUATBLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHUEHTPALIUS;
Macchl BelIecTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wil 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMU BEILIECTB; TEIUIOBOrO 3(dekra
peakluy; 3HAYEHUsS BOJOPOJIHOIO MOKa3aTessh pacTBOPOB KHCIOT U ILEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJyKTa PEAKIMHU, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OnpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WU JAHO B M30OBITKE
(uMeeT MpUMECH); JOJM BBIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH W IMPOBOJUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONMPEIECICHHUE
Cpelbl pacTBOPOB BEIIECTB C ITOMOIIBIO HHIWKATOPOB, W3YyYEHHE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluu, peuieHue
HKCIIEPUMEHTAIBHBIX 3adady 1o Temam «Mertamisl» u  «Hemeramnb») c
cOOJII0/IeHnEM TpaBuil O€30MacHOr0 OOpAIlEHUs C BEIIECTBAaMHU M JIa0OPaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HWCCJICNOBAHUS, TPEJCTABIATH B
pas3nu4HON (QopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMHUPOBAHHOCTh YMEHHI: COOIFOATh MPaBHIIA MOJI30BAHUS XUMHUICCKON
nmocyaod ® jabopaTopHbIM 000OpyJOBaHUEM, OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJHEHHUIO J1TA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTMYECKH I€JeCO00pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOI
JEATENBHOCTH B LENSAX COXPAHEHUsI CBOErO 3J0POBbs, OKPYKAIIECH MPUPOTHOU
Cpeapl W JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OMNACHOCTh
TOKCUYECKOTO JICMCTBUS HA KUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMUMas cMmbIch nmokaszarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHAs U y4eOHO-Hay4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 UH(pOpMaIUIO, IepepadarbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON yUeOHOM 3a1aucii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE HUcnoab3yemoe
Ne HaumenoBanme pa3iesioB u (undposbie) obopynoBaHue
KoHTpo/bHEI IIpakTH4eckue
n/n TeM IPOrpaMMBbl Bceero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypcsbl
Pazgea 1. Teopernueckne 0CHOBBI OPraHUYEeCKOH XMMUM
[Topormiok okcuaa
menau (1), mapadun,
npoOupKa, Bata,
0e3BOHBIN cynbdar
. meau (II), mpobka ¢
[Ipenmer oprannueckoit .
ra300TBOJHOMN
xumuu. Teopus cTpoeHUst bub6nuoreka LIOK .
1.1 . 8 1 1 TpyOKOH,
OpPraHUYECKUX COCOUHEHUN https://m.edsoo.ru/2dd5724 .
1a00paTOPHBIA
A. M. bytneposa
[ITAaTUB,
M3BECTKOBAsI BOJA,
CIUPTOBKA, CIIMYKH,
MeZHasl MPOBOJIOKa,
xjopodopm
Hroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTIE€BOAOPOIBI 5 0 1 bubmuorexa [JOK [udposas
— aJIKaHbI, [UKIOAKAHBI https://m.edsoo.ru/2dd57124 | nmaboparopus
Releon ¢ maTunkom
ONTHUYECKOU

IIJIOTHOCTH.




Krosera misa
JaTYnKa
ONTHYECKOU
IUTOTHOCTH, BOAA
TMCTHJUTMPOBAHHAS,
OpoMHas Boja,
reKcaH, M300KTaH,
JIBE TIPOOUPKHU C
npoOKamu,
buIbTpOBasIbHASL
Oymara

2.2

HenpenenbHbie

YIJIEBOAOPOABI: aJIKCHEI,

AJIKaAUCHBI, aJIKNHBI

14

bu6mmoreka [IOK

https://m.edsoo.ru/2dd5724

[IraTus c
poOHpKaMH,
TpaHyJIbI
TEXHUYECKOTO
MOJINATUJIEHA,
npoOka ¢
ra300TBOJIHOU
TpyOKOH,
1a00paTOPHBIA
[ITaTUB, CIUPTOBKA,
CITUYKH,
MTOJKHUCIICHHBII
pactBop
nepMaHraHaTa
Kanusi, OpoMHas
BOJIa, MPUOOP ISt
MOJIyYEHUS Ta30B,
KapOu KaabIus,
bunbTpoBaNIbHAS




Oymara, muIeTKa,
HACBIICHHBIN
pacTBOp XJopUaa
HATPHS, HHIUKATOP
benondranenH

Apomarnyeckue

bubmnoreka IIOK

Konneknus «Hedtsb

2.3 8 0 0 eé
YTJIE€BOIOPOAbI (ApEHBI) https://m.edsoo.ru/2dd5724 1 TPOAYITH!
nepepaboTKmI»
[IpupoaHbie UCTOUYHUKHU Komnekmus
2.4 rIJ)mIl)aoﬂo OJIOB M UX 4 0 bubmmorexa [IOK «KaMeHIII{LIﬁ TOJIbY
' YIICBOAOPOZL https://m_edsoo.ru/2dd57124 yroze,
nepepadoTKa «TormuBoy»
)5 lNanorennponsBoaHbIe 4 1 bub6nuoreka [IOK
' YIIIEBOIOPOIOB https://m.edsoo.ru/2dd57f24
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaepxamue opranndeckue coeJuHeHUst
3.1 Cruptel. denon 11 0 bubmuotexa [JOK [ITaTus ¢
https://m.edsoo.ru/2dd57124 | mpobupkammu,

STUJIOBBIN U
W30aMHJIOBBIM
CITUPTHI, BOJA,
pacTBOPHI
IUXpoMaTa Kajus,
CEPHOM KUCIIOTHI,
JTAHOJI.
[udposas
nabopaTopus
Releon ¢ gaTunkom
ONTUYECKOMH




IJIOTHOCTH.
Kroserta misa
JlaTYMKa
ONTHUYECKOU
IJIOTHOCTH, BOJA
JUCTUUIMPOBAHHASA,
pacTBop
nepMaHraHara
KaJInsl, CIIUPTHI
IIPONMJIOBBIH,
M30MPOIHIIOBBIN,
YEeThIPE MEPHBIE
MUTETKU WX
HIIpUIIA-103aTOpa
00BEMOM 2 MII,
MUIIEeTKA anTeyHas,
¢buIbTpOBaNbHAS
Oymara

3.2

KapOonunbHble COeTUHEHUS:
QJIbJICTUBI U KETOHBI.
KapOoHOBbIE KUCITOTHI.
Croxuble 3¢upsl. Kupsr

21

bu6mmorexa [JOK
https://m.edsoo.ru/2dd57124

[ITaTus ¢
npoOupKamH,
npubop s
coOMpaHus ra3oB.,
npoOka ¢
ra300TBOJIHOMU
TpyOKOii,
1a0b0paTOpPHBII
HITaTUB, O€3BOHBIN
areTaTt HaTpHs,
BOJIA,
KOHIICHTPHUPOBAHHAS




COJIsSIHAsl KUCJIOTA.
PacTtBOpBI YKCYCHOI
KHCJIOTHI,
OeH301iHOIT
KHCJIOTHI, cynbdara
memu (11),
TUAPOKCHUIAa HATPUS,
(II), cunuxara
HaTpUs, CITUPTOBKA,
CIIUYKH, UHIUKATOP
JaKMyc,
dbenondranens,
MOPOILIKY MarHus,
okcuna memu (11),
KyCOUYeK Mpamopa,
KOHIICHTPUPOBaHHAs
CepHas KHCIOTA.
[udposas
nabopaTopus
Releon ¢ naTunkom
pH.

JIBa crakana
XUMHUYECKHIX
00BEMoM 50 mu,

MIPOMBIBAJIKA.
33 YrieBosl bubmuoreka [JOK [IITatus ¢
https://m.edsoo.ru/2dd57124 pOOUPKAMH,

pPacTBOp IIHOKO3BI,
caxapo3sbl,
TUAPOKCHIA HATPUS,




cynbdata meau (1),
aMMHAYHBIN
pPacTBOp OKCHJIA
cepebpa, BoasHas
OaHs1, Kpaxmal,
CITUPTOBOM PacCTBOP
nona.

Hroro no pazneny

41

Pasnen 4. AzoTcoaepxamye opraHudecKne coeJMHeHus1

4.1
benkn

AMUHBI. AMHHOKHUCIIOTHI.

12

bubmnoreka LJOK

https://m.edsoo.ru/2dd5724

[lITatus ¢
npoOUpKamMH,
pacTBOp aHUJIMHA,
KapOOHaTa HaTpHA,
OeJika, aleTaTa
HATPUS,
TUCTHILTHPOBAHHAS
BOJIa, COJISTHAS
KHCJI0Ta, TUIPOKCH]T
HATPUS, TIUIIH,
CITUPTOBKA, CITUYKH,
MOPOILIOK OKCH/IA
memu (11),
HACBIIICHHBIN
pacTBop cyibdaTa
menu (I1).
[Hudposas
nabopaTopus
Releon ¢ gatunkom
pH.




Crakansl
XUMHYECKHE
00BéMoM 50 M1,
IITaTHUB C JIAIIKOM,
MpOMBIBaJIKa, Mo 25-
30 M1 0,01M
pacTBOpPOB
aMHHOKHCIIOT —
aJlaHuHa,
[JIyTaMHHOBOU
KHUCJIOTBI, TU3MHA

Uroro no pazneny

12

Paspnen S. BeicOKOMOJIEKY IS pHBIE COCAUHEHNUSA

Habop mnactmace u
BOJIOKOH, IITaTHB C

51 BricokoMonexysipabie 6 | bubnmoreka [JOK DOGHDKAMIU
' COCTUHEHHUS https://m.edsoo.ru/2dd57f24 pobHp ’
CIIUPTOBKA, CITUYKH,
Ha0Op PEaKTHUBOB
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 102 10

[10 ITPOT'PAMME




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE Hcnoab3yemoe
Ne HaumeHoBanue pa3iesioB (ungposbie) o0opynoBaHme
Kountpoasnbie | Ilpaktuyeckn
n/n U TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI e padoThbl
pecypchbl
Pazgea 1. Teoperuueckue 0CHOBbBI XUMHMH
CtpoeHue aToma. Tao0numa
[Tepuoanueckuii 3aKOH U XUMHYECKUX
1.1 [Iepunoguueckas cucreMa 9 1 0 bubmmorera [IOK snemenToB JI.1
' pHOA https://m.edsoo.ru/2dd5724 o
XUMHUYECKUX dIieMeHTOB /1. Menneneena
. Meunneneena
1.2 CTpoeHue BellecTBa. 11 2 3 bu6nmmoreka [IOK [Itatus c
MHoroo6pasue BelecTB https://m.eds00.ru/2dd5724 | nmpobupkamu,

pacTBOpHI cylbhaTa
menu (I1), xmopuna
Oapus, aMMHaKa,
rekcanuatogeppara
(IT) xanus, Kycouek
0JIOBA,
TEXHOXHUMHUYECKUE
BECHI, MEPHBIN
UIAH]IP, KOJOBI
00BEMOM 25 M1,
KapOOHAT HATpHA,
XpoMat HaTpus,
JTUXpOMAT KaJus,
OropeTka, BOPOHKA,
KOHMYECKast KoJI0a,




MUIIETKA, PACTBOP
KHCJIOTHI,
WH/INKATOP
dbenondranenH

1.3 XUMHUYECKUE peakiuu

19

bu6nmmoreka [IOK

https://m.edsoo.ru/2dd57124

Hudposas
naboparopus

Releon ¢ maTunkom
MyTHOCTH, pH.
Kroserta, Tpu
HIMpUIA WK
MEPHBIX MUTMETKU
00BEMOM 2 MII,
BOJA
JTUCTUITUPOBAHHAS,
0,05M pactBop
THOCYIb(aTa
Hatpus, 0,5M
pacTBOp COJISTHOU
KHCJIOTHI.

Crakan
XUMHUYECKUN
00BEMoM 50
Mi1,0,01M pactBop
XJIOpUJa JKejes3a
(1),
AIEKTPOILTUTKA.

Hroro no pasgeny
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Pa3zgea 2. Heopranuuyeckass Xumus




2.1

Hemeramisl

31

bu6nmmoreka [IOK
https://m.edsoo.ru/2dd57124

Kpyrinononnas
KoJ10a,
KPUCTAJUTMYECKHUI
CyJIb(UT HATPHUS,
CepHas KHCIIOoTa,
mpoOKa ¢
ra300TBOIHOM
TpyOKOii, BoJa,
CIIUPTOBKA, CITUYKH,
CTEKJISTHHAS
Majxoyka,
YHUBEpCcaIbHas
WHANKATOPHAS
Oymara, pacTBOp
COJISSHOM KHUCJIOTBHI,
cynbduna HaTpHs,
nepMaHraHaTa
KaJusi, anTeqHast
HoaHas HACTOMKA,
Mpamop,
M3BECTKOBAs BOJIA,
pacTBOp CHIIMKaTa
HATpHs, HUTpaTa
cepebpa, xyopua
KaJpIus,
THJIPOKCHJIA HATPUS
JTUCTUUTUPOBaHHAS
BOJIa, TJICIOLIAs
Jy4uHa, MOPOIIOK
KkpacHoro (¢ocdopa,




KepaMHuJecKast
TUTATKA

IIITatus ¢
IpOOUpKaMH,
pacTBOpPHI XJIOpUIA

QTFOMIHWS,
THJIPOKCH/IA
bubnuorexa [JOK HAaTpusl, COJITHON
2.2 M 2 2
CralIbt 3 https://m.edsoo.ru/2dd57f24 | kucnoTHI, Cynbdara
menu (I1), auTpara
Oapus, cynbdara
KaJus, cyybdaTa
IIMHKa, CyIb(ara
MarHus
Hroro no pazneny 54
Pasznen 3. Xumus u Ku3Hb
31 Mertoabl MO3HAHUS B 9 0 bu6nmoreka [JOK
' XUMUU. XUMHUS U )KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBIEE KOJIMYECTBO YACOB 102 1

I10 [TPOT'PAMME




IMPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUS

Kopn
NpoBepsIeMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1

Brnanenue cucreMoil XMMUYECKUX 3HAHUM, KOTOpask BKJIKOYAET:

1.1

OCHOBOIIOJIATAIOIIME MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHO€ M BO30YXJEHHOE COCTOSHHME aToMa, HOH, MOJEKyIa,
BAJICHTHOCTD, AJIEKTPOOTPHULIATENIBHOCTb, CTENEHb OKHCJICHUS,
XUMHYecKast CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpHIM3ALUSL
aTOMHBIX oOpOWTaineil, KpUCTaJUIMuecKas pemeéTka, MoJib, MOJSIpHas
Macca, MOJSIpHBIH 00BEM, MOJsIpHAs KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMbI), KPUCTAIJIOTUAPATHI, YIJIEPOJHBIN
cKenerT, (yHKIMOHANbHAs TpyINa, paaukal, HU30MEphl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpyKTypHas,  TreoMmeTrpuueckas  (Luc-,
TpaHCU30MEpHSI), TOMOJOTMYECKHI psii, TOMOJOTH, YTIJIEBOJOPO/IbI,
KHCJIOPOJ- U a30TCOJEpIKAle COSAMHEHHs, OMOJIOTUYECKU aKTHBHBIE
BellecTBa (yriaeBO/ibl, )KUPbI, OEIKN), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHUS], KPEKUHT, PU(GOPMUHT, TUIIBI
XMMHYECKHX peakuil (OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE, 3K30- MU
SHJIOTEPMHUYECKHE, PEaKIMd MOHHOTO OOMEHa, TOMO- U Te€TEpOTCHHBIE,
oOpaTtumble U HEOOpAaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] AUCCOLUALIMS, CTETIEHb IUCCOLMALUN, OKUCINUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOH pEakuH,

XUMHUYECKOE PAaBHOBECHE)

1.2

TCOpPHUU M 3aKOHBI (TeOpI/ISI XUMHUYCCKOTIO CTPOCHHUA OPraHnYCCKUX
BemectB A.M. BytiepoBa, Teopus 37€KTPOIUTHUYECKON IHCCOLMALINY,
[Tepuoanueckuii 3axon /[.MI. MenneneeBa, 3aKkOH COXpaHEHHsI Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $S3bIK XUMHUH, MHPOBO33PEHUECKUE
3HaHUWs, JIC)KAIIUMEC B OCHOBC MOHUMAaHWA NPUYMHHOCTU U CUCTCMHOCTU
XUMHNYCCKHUX SIBJIeHPIfI, COBpPCMCHHBIC TNPCACTABJICHUA O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM M HAAMOJIEKYJIIPHOM YPOBHAX




1.3

MMpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,
TCPMOAUHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTAX ux

MMPOTCKAaHUA, O XUMHYCCKOM PABHOBCCUU, JUCIICPCHBIX CUCTCMAX

1.4

(akToIOTUYECKHE CBEACHUS O CBOWMCTBAX, COCTaBe, IMOIYYEHUU U
0e30MacHOM  HUCHOJb30BAaHUU  BAXKHEHIIMX  HEOPraHMYECKUX U
OpraHMYECKUX BEUIECTB B OBITY M MPAKTHUYECKON JAESITeIbHOCTU

YCJIOBCKAa

1.5

06H_[I/Ie HAYYHBIC MPUHIUIIBI XUMHUYCCKOI'0 IMPOHU3BOACTBA (Ha IIpUMEpeC
IMPONU3BOACTBA C€pHOI7[ KUCJIOTBI, aMMHakKa, MECTaHOJa, nepepa60TKI/I

HePTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XApaKTCPHBIC IIPU3HAKK W  B3aUMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMEC IIOHATUSA IIPU OIMMCAHUH CTPOCHUA U

CBOICTB HCOPTaHNYCCKUX U OPTaHNUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUYECKHUX 3HAHHH C IOHATHUAMH U npeaAcCTaBJICHUAMU
APYyrux npeamMeToB JJid 0oJiee OCO3HAHHOTO MOHHUMAHMS M OOBSICHEHHS

CYITHOCTH MAaTCpUAIIbHOTIO €IHUHCTBA MHUPaA

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HAaVMEHOBAHMS XHMMHMYECKUX COCIMHEHHH MEXKIyHApOJHOTO COHO3a
TEOPETUYECKOM U MPUKIAJHOM XUMHM U TPUBHUAIIBHBIC HA3BAHMS
BEILLECTB, OTHOCAIIMXCSA K M3YYEHHBIM KjaccaM OpraHWYeCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XMUMUYECKYI0 CUMBOJMKY JUIl COCTaBJie€HUs (HOpMYJ HEOpraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB

CdhopMHUpPOBAHHOCTH YMEHUS KIIACCU(DUITMPOBATD:

4.1

HCOPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTEpUH JUIs KIaCCU(PUKAIIMH U3yYaeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHnvdcCKrUC BCHICCTBA, CAMOCTOATCIBHO BLIGI/IpaTL OCHOBaHUA U

KPUTEPUH IS KIacCU(PUKAIIH N3yYaeMbIX XMMUYECKUX OOBEKTOB

43

[0 pa3JIMuHBIM IPU3HAKaM (YMCIy U COCTaBy pearupyrollux BEIIECTB,
TeryioBoMy 3((heKTy peakiy, W3MEHEHHMIO CTeleHEeW OKUCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaaru3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) UM HOHOB
XUMHUUYECKHX 31eMeHTOB 1 — 4 nepuoaos Ilepuoanueckoit cucremst [1.1.

MeHpeneeBa U UX BaJCHTHBIE BO3MOXHOCTH, HCIIOJIb3YyS IIOHATUA S-, p-,




d->NeKTpOHHBIE OPOUTAIN, YIHEPTETUICCKUE YPOBHH

CdopMUpoBaHHOCTE YMEHHUsSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMMHMYECKUX DJIEMEHTOB M 00pa3yeMblX UMM COCIUHEHHH IO

IIEpUOJIaM U IpyIIam

ChopMUPOBAaHHOCTb YMEHHUS COCTaBISATh YpPaBHEHHS XHUMHYECKHX

peaxiuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMOCpCACTBOM COCTABJICHUA

SJICKTPOHHOT'O OaaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHHs PEAKUUH pa3IM4HbIX THUIIOB; IOJIHBIE M COKpAIEHHBIC
yYpaBHEHHSI pEaKIfii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHSL, IPH KOTOPBIX

OTHU p€aKIun UAYT J0 KOHIA

7.3

peakuuil THIPOJu3a, Peakiuil KomIuiekcooOpa3zoBaHHUs (Ha HpuUMepe

THUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH)

CdopMUpOBaHHOCTH YMEHHS MTOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IpUMepax XapakTep 3aBHCUMOCTH pPEaKLUOHHOM
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHM OT KpaTHOCTHU M THUIIA
KOBQJICHTHOH CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BIUSHHUS aTOMOB M TPy
aTOMOB B MOJIEKYJIaX, & TAK)KE OT OCOOEHHOCTEN peann3aliiy pa3IndHbIX

MEXaHU3MOB MIPOTEKaHUs PEaKLUi

8.2

XApPaAKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMHM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMHupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB WM BaKHEHIIne
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONpPEACIEHHbIM KiaccaM H
rpyImaM COeMHEHUH (ITPOCThIe BEIIECTBA, OKCUJIbI, THAPOKCHIBI, COJIH;
YTIEBOAOPOAbI, IPOCTHIE A(UPHI, CHUPTHI, PEHOBI, aIbIETH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIO)KHBIE J(UPHI, >KUAPBI, YIICBOJbI, AMHUHBI,

AMUHOKUCIIOTHI, OETTKHN)

10

CdopMHpOBaHHOCTh YMEHHS MPOBOAMUTH PACUETHI MO XUMHYECKUM
dbopMyllaM M ypaBHCHHSM XHUMHUYECKUX PEaKIUH C HCHOJIb30BaHUEM

(l)I/ISI/ILIeCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOJYKTa PEeaKlUy, €CIM OJHO
U3 UCXOJIHBIX BEIIECTB JJAaHO B BHJIE PacCTBOpPA C OINpeIeIEHHON MacCOBOM

JIOJICH PaCTBOPEHHOTO BEIIECTBA WIIH JIAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW MM 00BEMHOM JI0JIM, BBIXOJIa MPOAYKTA PEaKIUH

10.3

TEIUIOBOTO (P QeKTa peakuuit

10.4

00BEMHBIX OTHOLLIEHUN Ta30B




10.5

M0 HAaXOXKJACHUIO XUMUYIECKOU (hOPMYITBI BEIIECTBA

11

Brnanenue cucremMoil 3HaHU O METOAAX HAYYHOTO IMO3HAHUS SIBJICHHI
HpI/IpOI[bI, I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax 158 YMGHI/IC HpHMeHHTL
OTH 3HAHMS TPH SKCIEPUMEHTAIBHOM HCCIICIOBAHUM BEIIECTB U IS
06’B$ICHCHI/I$I XUMHUYCCKUX HBHCHHﬁ, NUMCHOIIINX MECTO B npnpone,

HpaKTHqCCKOﬁ JIeSTEILHOCTH YE€JI0BEKA U B IOBCEIHEBHOMN KU3HU

12

ChopMUpPOBaHHOCTh yMEHHS TPUMEHATh (UCIOJIB30BaTh) 3HAHHUS O
COCTaBE W CBOWCTBAX BEMIECTB U JKCIEPUMEHTAIBHOW TPOBEPKH
TUIIOTE3 OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH TPOTCKAHUS XUMHYECCKUX
peaKkiMii W MPOTHO3UPOBAHMS BO3MOXKXHOCTEM WX OCYLIECTBJIECHUS;
CUCTEMHBbIC XMMHUYECKHE 3HAHHS Ui OOBSICHEHUS M TPOTHO3UPOBAHHS
SIBJICHUH, HMMEIOIINX €CTECTBCHHOHAYUYHYIO MPUPOAY; ISl TPUHSTHUS

IPaMOTHBIX PEIIEHUI POOJIEM B CUTYalLlUsAX, CBI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATH M MPOBOJIUTH XMMUYECKHHA
OKCIIEPUMEHT (TIOJIyYCHHE M H3YyYCHHE CBOWMCTB HEOPTaHUYECKUX H
OpPraHMYeCKHUX BEIIECTB, KAUeCTBEHHbIE pEAKLUUU YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOAEPKAINX OPraHWYeCKUX BEIIECTB,
pelieHre  OKCIEePUMEHTAIbHBIX  33Ja4 10  Paclo3HaBaHMIO
HEOPraHWYECKNX M OPraHMYECKHX BELIECTB) C COOIIOICHHEM IPAaBUII
Oe3omacHoro  oOpallleHuss €  BelleCTBaMU U JJaOOpaTOpPHBIM
o0opyoBaHueM; (GOpPMYIHPOBAThH LETU MCCIEIOBAHUS; TPEACTABIATh B
pa3nuyHON (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIM3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHpOBaHHOCTh YMEHMS OCYLIECTBIIAThH LIEJIEHANPABICHHBIA MOMCK
XUMUYECKOW MH(POpMAINY B Pa3IMYHBIX ICTOYHHUKAX (Hay4Hast U yuyeOHO-
Hay4Has JIUTepaTypa, CpeicTBa MaccoBoi MH(popmanuu, cetb IHTepHET U
JIpyTue), KPUTUYECKU aHaJIU3UpOBaTh XHMHUYECKYI0 HH(pOpMaiuio,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBHM C IOCTaBJICHHOM

y4eOHOM 3amaueit

15

CpopMuUpPOBaHHOCTH ~yMEHHSI MPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHMBaTh HH(MOPMAIMIO C TO3MIUKA DKOJOTHYECKOW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM M TIPOU3BOJICTBEHHOW CSTEILHOCTH YETIOBEKa,
CBSI3aHHOM C mepepabOTKOM BemiecTB; C(HOPMHUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  OMACHOCTh  BO3JICUCTBUS HA  JKUBBIE  OPraHU3MBbI
ONPENENEHHBIX BEIIECTB, MNOHUMAs CMBICJI TOKAa3aTess NpeaebHON
JOMyCTUMOM KOHIEHTpAaIlMM, W TOACHATH Ha MpUMeEpax CIOCOObI
YMEHBIIICHHS U IPEAOTBPALLCHUS X BPEAHOTO BO3JICHCTBHUS HA OPTaHU3M

YCJIOBCKaA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

IIpoBepsiemMblii JJIEeMEHT COAECPKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenune BemectBa. CoBpeMeHHasi MOJENb CTpOeHHsI aToma. Pacmpenenenue
JJIEKTPOHOB 10 DJHEPreTHYecKUM ypoBHAM. Kiaccudukanus XuMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHSI aTOMOB. DIIEKTPOHHAS

KoH(uUryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucreMa xumuueckux onemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanueckoro 3akona .M. MenneneeBa. [lpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC,[[I/IHCHI/If/'I, BBICHIMX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DNEKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunbel xumudeckol cBs3M (KOBaJCHTHAsI, MOHHASI, METAILTUYECKasi, BOJOPOIHAS)
Y MEXaHU3MBI €€ oOpa3zoBaHus. MeXMOJIEKYIsIpHBIC B3auMoeiicTBUA. BemecTra
MOJIEKYJIIDHOTO W HEMOJIEKYJSIPHOTO CTPO€HHsS. THUMbl KPUCTAUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOICTBA BEIIECTB OT TUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I

1.5

XuMuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B

HeOpraHquCKOﬁ n Opl"ElHPI‘ICCKOfI XHMUH. 3aKOH COXpPAaHCHUA MACChI BCUICCTB

1.6

CkopocTb peakium, €€ 3aBUCUMOCTb OT Pa3In4YHbIX (PAKTOPOB

1.7

TennoBsie 3¢ (HeKTh XUMUYECKUX peakuil. TepMOXUMHUecKUe ypaBHEHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpBI, BIUAKOIIHMEC Ha

COCTOsIHME XUMH4ecKkoro pasHosecus. [Ipuanun Jle [larense

1.9

Dnexrponutuyeckas auccoruanus. CunbHble U cinadbie dnekTponuthl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KHCIasg, HEUTpaidbHas, Iienounas. CreneHb

Jucconyalym. Peakipuy HOHHOTO oOMmeHa

1.10

IMunponus coneii. Monnoe mpousBenenue BoAbl. Bomoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObl BEIpaKEHHUS KOHIICHTPALIUK PACTBOPOB: MACCOBasi A0Sl pACTBOPEHHOTO
BEIIECTBA, MOJIsIpHas KOHIEHTpauus. HacellleHHble M HEHACBILICHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKkuuu. IloBeneHue BemiecTB B cpeaax ¢

pa3HbIM 3HaueHueM pH. MeToibl aeKTpoHHOro OasiaHca




1.13

DJEeKTPOJIU3 PAaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAaHMYECKOW XUMUU

2.1

Knaccmbnxauml HCOPraHUYCCKUX COCHHHCHHﬁ. HOMGHKJ'IaTypa HCOPIraHNYCCKUX

B€IICCTB

2.2

XVWMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPWid, Kamui, KaJbIUH,
MarHui, aJIOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHuid. OOmue

CHOCOOBI OTYYECHHUSI METAJIIOB

23

XUMHUECKUE CBONCTBA BAXXHEWIIMX HEMETAIOB (TaJOreHOB, CEpPbI, a30Ta,
dbochopa, yrmepomga M KpeMHHS) U HX  COEAUMHEHUH  (OKCHJIOB,

KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOTHBIX COSIMHEHHUIA)

2.4

I'emeTnmueckas CBA3b HEOPTraHNYCCKUX BEIICCTB, IMPUHAATICKAIINX K Pa3JINYHbIM

Ki1acCcaM

2.5

#H#HPar### nenTuukanus HeopraHndeckux coeinHeHnii. KauectBeHHbIe

PE€aK Ha HCOPTraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHNHN

3.1

OCHOBHbBIE TIOJIOKEHHMSI TEOPUU XUMHUYECKOIO CTPOEHMSI OpPraHMYECKHUX
coenuHeHnit A.M. BytiepoBa. YriepoJaHblil CKEJIET OpraHM4eCKOM MOJIEKYJIbI.
KpatHocTh XMMHMUEcKON CBSI3U. S- M p-CBA3U. Sp3-, sp2-, sSp-THOpUAM3ALNU
opOuTaneil aTOMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOIO

cTpoeHus MoJiekyll. ['omoinoru. I'omonorudeckuii psia. Mzomepust u uzomepsl

3.2

[Monsatne o  ¢ysknuoHampHOW  rpynme.  OpHeHTanuoHHBbIE AP (EKTHI

3aMEeCTHUTEIIEN

33

[IpencraBnenne o kiaccupuKaMu oOpraHWYecKux BemecTB. Homenkmarypa
OpraHWYECKUX COCIUHEHUN (cHUcTeMaTH4ecKas) M TPUBUAJIbHBIE Ha3BaHUSA

BaKHEHIITHX Hpe,I[CTaBI/ITCJICfI KJIaCCOB OPraHMYCCKUX BCHICCTB

34

CBoOOJHOpaAMKANbHBI M HOHHBIM MexaHu3Mbl peakuuu. llonarue o

Hykneoduie u snextpoduie. [Ipasuno MapkoBHukosa. [IpaBuno 3aiiesa

3.5

AuikaHpl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, AETHUAPUPOBAHUE,
TEPMUYECKOE PAa3J0KEHHE, KPEKUHI, u3oMepu3anus, ropeHue. I[lomydeHue
ankaHoB. [luknoankanel. Croenuduka CBOMCTB IUKIOATKAHOB C MAallbIM

pa3sMepoM 1ukia. Peakuuy npucoeIMHEHUs U PaJUKaIbHOTO 3aMEILCHUS

3.6

AnkeHbl. XMUMHUYECKHE CBOMCTBA: peakIMM MPUCOEIUHEHUsS (raJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIAPOTaJOTeHUPOBAHUE, TUApPATAIUs), TOPEHUs, OKHCIEHUS U
nonuMepu3ayy. IIpoMbIUIeHHBIE M J1a0OpaTOPHBIE CIIOCOOBI  MONYYCHHS

AJIKCHOB

3.7

AJ'IKaI[I/IeHI)I. XUMHUYECKHEe CBOMCTBA AJIKAIUCHOB: pPCaKIMKU IMPUCOCAUHCHUSA




(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W noiaumepusauuu. [lonydenue

aAJIKaAUCHOB

3.8

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAaKLUU MPUCOCTUHEHUs (IaJoreHUpOBaHUe,
TUIPUPOBAaHUE, TUApATalus, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MOIy4YeHUS
MOJIMMEPOB M JPYIHUX IOJIE3HBIX INPOAYKTOB. Peakuuu 3amelneHus. I'opeHue
alEeTUICHa KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM I CBAPKU U PE3KHU

METAJLJIIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

Apenbl. XWMHYECKHE CBOWMCTBa O€H305la: PpPEaKIUH  AIEKTPOPUILHOTO
3aMeNIeHHs, TPHUCOCIWHEHUs (TUIPUPOBAHME, TajoreHupoBaHue). Peakius
ropeHusi. OCOOEHHOCTH XWMHUYECKHUX CBOWCTB Tonyona. llomyuenue OeH3omna.
OcoOCHHOCTH XUMHUYECKMX CBOMCTB crtupoiia. [lommmepusanus crupoa.

CrniocoOpl 1oJTy4eHNsl U IPUMEHEHUE apOMAaTUYECKUX YITIEBOJAOPOIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHYECKHE CBOMCTBA:
B3aUMOJICCTBME C  HaTpueM KaK CIoco0  YCTAHOBJICHHUS — HAJIMYUA
TUAPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CHOCO0 — TMOTy4YeHHs
pacTBOPUTEIICH, BHYTPH- U MEKMOJICKYJISIpHAS IeTUApaTanus. Peakius ropeHusl.
[Monydyenue oTaHoNa: peakmus OpPOXKEHUS TIIOKO3BI, THApATAIus JTHIICHA.
OTHUJICHTJIMKOJIb M TIUIEPUH KaK MPEJACTaBUTENH MPEASIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®deHon. XuMHUecKue CBOWCTBa (eHoNa (peakuuu C HaTpUeM, THAPOKCHIOM

Hatpusi, opomom). [Tonyuenue penomna

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA IpPENENbHBIX AJIbJETHJIOB: THAPUPOBAHUE;
Ka4eCTBEHHbIC peaKUM Ha KapOOHWIbHYIO Tpymmy (peakuus «cepedpsHOoro
3epkajna», B3aumojeiicteue ¢ ruapokcuaoM Meau (I1). Ilomyuenue npenenbHbIX
aNbJIETUIOB: OKHCIEHUE CHOUPTOB, THApaTalys aueTHIeHa. ALETOH Kak

MpeACTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMK OKUCIECHUS alleToOHa

3.13

KapOoHOBBIE KHCIOTH. XWUMHYECKHE CBOWCTBA MPEIEITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKHX CBOMCTB MyPaBbUHON KHCIOTHI.
[Tonyuenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albAETHMAOB. Briciine npenenbHblE U

HCTIPCACIIBHEBIC Kap60HOBBIe KHUCJIOTHI

3.14

Cnoxnble 3¢pupsl u kupbl. CrocoObl TOMYYEHHS CIOXKHBIX 3(PHPOB.
OOparumocth peakuuu sTepuduranuu. IIpuMeHeHue ciaoXkHBIX 3(QUPOB B
MUIIEBOW M Nap@roMepHON NPOMBIIIIEHHOCTU. JKUpBI Kak CIIOKHbBIE 3(UpPbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA >KHUPOB:
TUJIpUPOBaHUE, OKUCJIeHUE. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOC00
MPOMBIIIJICHHOTO TIOJTYYEHHUSI COJIe BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHIHNX Kap6OHOBBIX KHCJIOT




3.15

XUMHUYECKHE CBOMCTBAa INIIOKO3bl: pEaKIUM C YyYacTHEM CIHPTOBBIX U
aNbJIETUIHOM TPYNII U MOJIOYHOKHCIOE OpoxkeHue. [IpuMeHeHue TiatoKo3bl, €€
3Ha4YeHUE B KU3HEAEATEIbHOCTU OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajJbTo3a.
BoccranaBnuBaronye M HEBOCCTaHABIMBAIOIIME Aucaxapuiabl. ['maponns
nucaxapunoB. [lonucaxapuael: kpaxmai, rMkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMajia, IJIMKOTeHa WU Leunono3bl. dusnueckue CBOWCTBA KpaxMmana H
LEJUII0N03bl.  XMMHMUYECKHE CBOWCTBA KpaxMmayia: THUIPOJIM3, KauyecTBEHHas
peakius ¢ Moa0M. XHMHUYECKHUE CBOWCTBA IEJUIIOJO3BI: T'MJIPOJIN3, MOTyYEHHE
3¢upoB nemtono3bl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aIeTaTHBIN MIETK)

3.16

AMI/IHLI. AMUHBI KaK 0pFaHI/I'-IeCKI/Ie OCHOBAHMUA: peaKHI/II/I C BO}IOﬁ, KHUCJIOTaMH,
peaKI_[I/ISI FOpeHI/IH. AHI/I.HI/IH KaK HpGI[CTaBI/ITeJIB apOMaTI/I‘-IeCKI/IX AMHUHOB.
XWMHYECKUE CBOWCTBA aHWUJIMHA: B3aWMOJCHCTBHE C KHCIIOTaMH, OpOMHOI
BOJIOM, okucieHue. [lonyyeHue aMMHOB QJIKWIMPOBAaHWEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPONU3BOAHBIX YITICBOLOPOA0B

3.17

AMHWHOKHUCIIOTEI U O€JNKH. AMHHOKHCIOTBHI Kak aM(OTepHbIE OpraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: THAPOJIH3, JCHATYpaIus, KaueCTBCHHbBIC (I[BETHBIC) PEaKIIHH

Ha OenKu

3.18

CrpoeHne ¥ CTpPyKTypa IOJUMEPOB. 3aBUCHMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHUs: MousieKyJd. OCHOBHbBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COCIMHEHUI: peakiuy MOJIMMEpU3aluu U HoJuKoHAeHcanuu. Kiaccudukanms

BOJIOKOH

3.19

#HHPar### nenTnukanus opraHMuecKiX coeAMHeHN. Pemmenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enetnueckas CBA3b MCXKAY KilaCCaMU OPraHUYCCKUX COCZ[I/IHCHI/Iﬁ

XHUMHS U )KU3Hb

4.1

Xumus B TIOBCEAHEBHOM >Ku3HM. [IpaBmia Oe3zomacHOM pabOTHI C €IKUMH,

TOpPHOYMMU U TOKCUYHBIMHA BCUICCTBAMU, CPEACTBAMU OLITOBOM XMMHU

4.2

XUMHSA U 300pOBbe. XUMHS B MEAULMHE. XUMHUSI U CEJIBCKOE X034iCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XHWMHsI W SHEPreTHKa: MPHUPOIHBIA W TOMyTHBIH HEePTSIHON
rasbl, X COCTaB U ucnoib3oBanue. CocraB HedTH U e€ mepepaboTka (IPUPOTHbIE

UCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMUA W JKOJOrHs. XUMHUYECKOE 3arpsA3HEHHE OKpYKArolled Cpenbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMocdepsl, Giaopsl U (payHsl OT
XUMHUYEcKoro 3arpsisHeHus. [IpoGrema OTXOZ0B U MOOOYHBIX MPOIYKTOB.

AHBTepHaTI/IBHBIG HUCTOYHHUKU SHCPTUU




O6HH/I€ MNpEACTAaBJICHUA O HNPOMBIIIIICHHBIX crocobax IMOJIYUCHUSA XUMHNYCCKHUX

BEUIECTB (Ha MpUMEpPE IMPOU3BOJCTBA aAMMMaKa, CEpHOM KuCIOThl). U€pHas u

4.4 nBeTHass  Metautyprus. Crekiao M CHJIMKaTHas  IPOMBIIIJIEHHOCTb.
[Ipombiniennas ~ opranmyeckass  xumus.  CheIpp€ A OpraHUYECcKOiM
HPOMBIIIJICHHOCTH

5 #i#HPar### Tunel pacu€THBIX 3a1a4
###Par###PacuéTbl Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEILIECTB

52 #it#Par###PacuéTel TeruioBoro 3G GeKTa peakuu

53 HiHPar#H##PacuéTsl 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKHUX PEaKIMIX

54 ###Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB

' peaxIyu, eciii OHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH)
55 HH#HPar###PacuéTpl MaccoBOl MM 00BEMHOM 10U BBIXO/1a IPOIYKTa PEaKIU
' OT TEOPETUIECKHA BO3MOKHOTO
#HH##HPar###PacuéTel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIINH,

5.6 €CJIM OJHO M3 BEILLECTB JJaHO B BUJIE PACTBOPA C ONPEeIEHHON MacCOBOM 101ei
PacTBOPEHHOTO BELIECTBA

57 H#H#ParfH##PacuéTsl ¢ UCIONIB30BAaHUEM MOHATHI «MaccoBast 10JIs1», «MOJIIpHAst

' KOHIIEHTPALU», «PACTBOPUMOCTH)
#H##HPar##HaxoxieHre MOJEKyJISIPHOM (POPMYJITBI OPraHUYECKOTO BEIIECTBA O

5.8 €ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB, WIU 110

MPOJYKTaM CTOPAHMS




YUYEBHOE OBOPYJIOBAHUE

HoytOyk. MynbTUMEAUIHBINA TPOSKTOP.

KrnaccHas nocka ¢ Ha0opoM MPUCTIOCOOICHUH ISl KPETUICHUS TaOJHII, TUTAKATOB U
KapTHUHOK.

DKpaH.

Y4eOHO-TIpakTHYECKOe U y4eOHO-1a00paTopHOE 000PYI0BaHHE.

Habop xomnexnuil pa3nu4HbIX XUMHUYECKUX COCTUHEHUM.

Habop xuMudeckux peakTHBOB, TaOOPATOPHBIE TOTKH.

Temarnueckue TaOIUIIBI IO XUMHUH.

XuMmugeckas nocya.

OBOPYJAOBAHME JIJIs1 IPOBEAEHUSA JIABOPATOPHBIX,
IMPAKTUYECKHX PABOT, IEMOHCTPAILIUIA

JIaGopaTopHbIii TaTUB, MPUOOP ISl COOMPAHUS Ta30B, TEXHOXUMUYECKUE BECHI.

[udposas madboparopus. latunk myTHOCTH, pH pacTBOpOB.

[Iporpammuoe obecrieuenne Releon
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