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MNOSACHUTEJBHASA 3AIINCKA

PabGouas mporpamma 1mo XuMHUM Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUSA
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoii Denepannn», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
dbenepanbHOU 00pa3oBaTeNbHOM MIPOTPaMMBbI CpeIaHero ob1ero
oopazoBanusa(P@OIl COO), npeacraBieHHbIX B DefepaibHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM cTaHgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro mnpeaMera «XuMus» B o0Opa3oBaTeNbHBIX opranusanusx Poccuiickoit
denepanun, peanu3yloOMUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPaMMBbI, H
OCHOBHBIX MoOJIO)KeHUM «CTpareruu pa3BuTHS BocnUTaHusi B Poccuiickoi
Oenepanuu Ha nepuoa 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsg Ha YpPOBHE YIIyONEHHOTO HM3yYEHHsS 3aHMMAeT BaXKHOE MECTO B
CHCTEME €CTEeCTBEHHO-HAaydyHOro oOpaszoBaHus ywammxcs 10-11  kmaccos.
W3ydyenne mnpenmera, peanuzyemMoe B YCIOBUAX AU epeHIIMPOBaHHOTO,
npoduiIbHOTO OO0y4YeHUs, MpU3BaHO OOeCHeYuTh O0O0Ie00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIsS
ajanTauy UX K ObBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKe JJIs
NPOJIOJDKEHUS] O0yUeHHs] B OpraHu3alnusx MpodecCHoHaIbHOTO O0pa3oBaHMS, B
KOTOPBIX XUMHUS SIBIISIETCA OJTHOM M3 TPUOPUTETHBIX TUCIUILIMH.

B mnporpamme nmo XuMHM Ha3HAuY€HHE NpeaMeTa «XUMHUSD) [OJydaeT
NOoAPOOHYI0  HMHTEpIpPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIIuMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JIeH, COAEp)KaHU,
pe3ynbTaToB 00y4YeHUss W TpeOOBaHUM K YPOBHIO TMOJTOTOBKH BBITYCKHHKOB.
CBHUAETENBCTBOM TOMY SIBJISIFOTCS CJEAYIOIIHUE BBIMOJHIEMbIE MPOTPAMMON IO
XUMUU QYHKIUU:

e HH(QOPMAIMOHHO-METOANYECKAs, pealnu3anus KOTOpod oOecrneunBaeT
MOJIy4eHUE TMPEJCTaBICHUS O IeJsIX, COJEp:KaHuM, OOIed cTpaTreruu
00y4eHus1, BOCIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMU MPEIMETa,
U3y4aeMoOro B paMKaX KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-IUIAHUPYIOUIas, KOTOpast peayCcMaTpruBaeT
ompeieNieHne: MPUHIUIOB CTPYKTYPUPOBAHUS U TOCJIEI0BATEILHOCTU
U3y4YeHUs Y4eOHOTO MaTepualia, KOJMYECTBEHHBIX M KAUE€CTBEHHBIX €r0
XapaKTEPUCTHUK; MOAXOI0B K (DOPMUPOBAHUIO COAEPIKATEILHON OCHOBBI
KOHTPOJII M OLIEHKH O0pa30oBaTeNbHbIX ITOCTHKEHUW OO0ydaronuxcs B
paMKax WTOTOBOHM aTTecTanud B (OpME EIUHOTO TOCYJapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma juist yriryOiaE€HHOTO U3YUEHUST XUMUU:



e yCTaHABJIMBA€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHEe, 00s3aTeIbHOE
JUIsL W3Y4YEHUsT B paMKax OTHENbHBIX Mpoduiield, NperycMaTpuBaeT
pacrmpezelieHie W CTPYKTypHUpOBaHME €ro 1o KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e JaéT mpUMEpHOE paclpeereHue yueOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSL U3YYEHUS OT/IETbHBIX TEM;

e IpejyiaraeT MNPUMEPHYIO0 TOCJIENOBATEILHOCTh M3YYEHHUs Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH TMOCTPOEHUsS Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JA€T METOAMYECKYI0 MHTEPIpPETALMIO LeJel U 3aJa4 U3y4eHUs IpeIMeTa
Ha yIriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME
CpelIHero ooOmero o00pa3oBaHUsA, COJAEPKATEIbHOW XapaKTEPUCTHKU
IUTAHUPYEMBIX ~ PE3YJIbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTenbHOM
MIPOrpaMMBbI CpEeIHETO ob1iero o0pa3oBaHus (IMYHOCTHBIX,
MeETalpeaMETHbIX, MPEIMETHBIX), a TAaKKE€ C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENIbHBIX  JCHCTBUNM  OOydYarolIerocs IO OCBOCHUIO
coJiepKaHus MpeaMeTa.

[lo BceM Ha3BaHHBIM MO3UIUSAM B IMPOTPAMME IO XUMHH IMPETyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4YeHHEM XHUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsA. 3a TIpeleaMH YCTAHOBJICHHOW TMpOrpaMMOM 10  XHMHHU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTAaBJISIIOIIEH COAepKaHUs y4eOHOro mpeameTa
«Xumusi» 0OCTaércs BO3MOXXHOCTh BBIOOpAa €ro BapUAaTHUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OINpPEAENSIThCS B COOTBETCTBUM C HAIMPABICHHEM KOHKPETHOTO
npoduist oOydeHus.

B cootBerctBUM ¢ KoHUeNnTyalbHbIMU mojoxeHusmu DI'OC COO o
HAa3HAUYCHUHM TMPEIMETOB 0a30BOro W YriayOJE€HHOTO YpPOBHEM B cHCTEME
nuddepeHIMpPOBaHHOTO O0yYEHUS Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
XUMHUS Ha YypOBHE YriayOJNEHHOTO W3y4YEHHUs] HAMNpaBJieH Ha pealu3aluio
NPEEMCTBEHHOCTH €  TOCJIEAYIOIIUM  3TaloOM  TOJYYEHUs]  XHUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX M3Yy4YEHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCUUIUIMH B By3aX U OpraHU3AIUAX CPEIHEro npogdecCcruoHaIbHOTO
oOpazoBanusi. B 3Toll CBs3M u3ydeHHE MOpeaMera «XUMHS» OPUEHTHUPOBAHO
OPEeUMYIIECTBEHHO HA  paclIMpeHre ¢  YrIyOJeHHue TEeOpPeTHYEeCKO U
MPaKTUYECKOM MOATOTOBKM OOYYaromMXCsi, BHIOPABIINX ONPEIETEHHBIN TPOPUIb
0o0y4eHus1, B TOM YHUCJIE C NEePCHEKTUBON MOCIEAYIOMIETrO MOIYYEHUsI XUMUYECKOTO
o0pa3zoBaHUsl B OpraHU3aIuUsaX NpopeccuoHanbHOro oopasoBanus. Hapsny ¢ aTum,
B cBere Tpeboanuit ®I'OC COO k maHUpyeMbIM pe3yjibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEILHON MPOrpaMMBl CpeaHEro ooOImero oOpa3oBaHHS
U3y4yeHue MnpenMera «XUMHUsS» OPUEHTUPOBAHO TaKKe Ha peIIeHHE 3a1ay



BOCIIUTAHUSA U COIMATIBHOTO Pa3BUTHS OOydaroumxcs, Ha GOPMHUPOBAHHE Yy HUX
OOIIIEMHTEIVIEKTYalbHbIX YMEHHUI, YMEHUN pallMOHAIU3aluid y4eOHOro Tpyla U
000O0IIEHHBIX CMOCOOOB  JICSATEIBHOCTH, MMEIOIIUX  MEXKIUCIUIIIIMHAPHBIN,
HaJMPEAMETHBIN XapaKTep.

CocraBnsomuMu npeaMmeTa «XUMUs» Ha YpOBHE YIUIYOJIEHHOTO H3Yy4YEHUSs
ABIAIOTCA yriayOnéHHele Kypcbl — «Opranuueckas xumusi» U «OOmas u
HeopraHuueckas xumus». [lpu onpeneneHnu mMoaxo10B K 0OTOOPY U CTPYKTYPHOM
OpraHU3alluu COJEPXKaHUS 3TUX KYpCOB B MpPOrpaMme IO XHUMHH 332 OCHOBY
npuHaTel nonoxenus OI'OC COO o paznuuusx 0a30BOro u yriiyOJIEHHOTO
YPOBHEW U3y4eHUS MPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWyecKasi XUMHUS» COCTABJISIET COBOKYIHOCTb NPEAMETHBIX 3HAaHUW U
YMEHHM, OTHOCSIIHUXCS K 0a30BOMY ypOBHIO M3y4Y€HHUs TMpeAMeTa. JTa cucTema
3HAaHWI TIOJy4aeT OIpeAeTéHHOE TEOPETUUYECKOEe JOMOJHEHUE, IO3BOJISIONICe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIMH 00BEM  (HaKTOJIOTHUECKOTO
matepuana. Tak, Ha yriyOn€HHOM YpOBHE H3y4YeHHs MpeaMera obOecrieueHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIMYECHHS O0BbEMA 3HAHMM O XUMHYECKUX
AIIEMEHTaX U CBOMCTBAX WX COCJIMHEHHIN Ha OCHOBE PACIHIMPEHHs] U YIIIyOJICHHS
NPEACTABICHUI O CTPOCHHM BEIECTBA, XUMHUYECKOM CBS3UW U 3aKOHOMEPHOCTSIX
NPOTEKAHUsl PEaKIINii, paCCMAaTPUBAEMBIX C TOUKHU 3PEHUS XUMHUUYECKOW KUHETUKHU
U TepMOJWMHaMUKH. M3ydenue mnepuoguueckoro 3akoHa u Ilepuoanueckoi
CUCTEMBI XUMUYECKUX AIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHUHU aToMa. XUMHUYECKas CBS3b
OOBSICHSIETCSl C TOYKU 3PEHUS SHEPTeTHUECKUX U3MEHEHUI Mpu e€ 00pa3oBaHUU U
paspylieHuy, a TakKe ¢ TOYKH 3pEHHUs MeXaHU3MoB e€ oOpa3oBaHus. M3yuenue
TUTIOB  peakiuil  JomojHseTcs  (QopMHUpOBaHHEM  MpEJACTaBIeHUM 00
AIIEKTPOXMMUUYECKHUX Tpolleccax U JIEKTPOJIM3E PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce opranudeckoil XMMHUHU TPU PACCMOTPEHHHM PEAKIIMOHHOW CHOCOOHOCTH
COeIMHEHUH yJensieTcss oco0oe BHUMAaHHUE BOMpocaM 00 3IEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKiuil.

Ocoboe 3HaueHHME UMEET TO, 4YTO Ha COAECpKaHUE KYpCOB XHUMHUU
yrayOnEHHOTO YPOBHS U3YyUEHHUS ISl KJIACCOB OMpPeAeIEHHOr0 mpoduiis (TI1aBHbIM
o0pa3oM Ha HUX CTPYKTypy H XapakTep JOMOJHEHUW K OOIeld cucreme
NPEeAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IpeaMeTsl. Tak, Hampumep,
B COJIEpP)KaHUU TIpeaMeTa ISl KJIACCOB XMMHUKO-Pu3ndeckoro npoduis 0ombiioe
3Ha4YeHHE OyAyT MMETh JJIEMEHTHl y4eOHOro marepuaia mo oomeit xumuu. [lpu
U3y4YEHUU TMpeaMera B JaHHOM CJydae akleHT OyJeT cienaH Ha OOIIHOCTh
METOJ/IOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMUU U B (U3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsapHas Teopus B (PU3UKE), 3aKOHBI COXpPAaHCHUS



MacCbl M SHEPruU, 3aKOHBI TEPMOAMHAMHKH, 3JIEKTPOJIN3A, NPEACTABICHHUS O
CTPOECHUU BELIECTB U JIPYTOE.

B TO xe BpemMsa B COIEp)KaHMM MpeaMeTa Uil KIaCCOB XMMHKO-
ouosioruyeckoro npoduiis OONbUINNA YIENbHBI BeC OyAET MUMETh OpraHuvecKas
xumua. B 3TOoM ciaydae mpenocTaBisieTCss  BO3MOXKHOCTh  Juisi  Oojee
00CTOATENTLHOTO  PAaCCMOTPEHUS XMMHUYECKOW OpraHu3aluu  KIETKHM  Kak
OMOJOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJIAT, K TMpPUMEPYy, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUMHAbI, OEJKW, YIJIEBOJbI, HYKJIECHHOBBHIE
KUCJIOThI U napyrue. [Ipu 3TOM 3HaHHSA O COCTaBe M CBOMCTBAx IPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIy>)KaT OCHOBOW [UIl W3y4YECHUS
CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, AbIXAHUS, TUILIEBAPEHHUS.

B nmane QopMupoBaHus OCHOB Hay4HOTO MHPOBO33PEHHS, OCBOEHUS
0O0IlIeHayYHbIX METOJOB MTO3HAHMS U ONbITA MPAKTUYECKOTO IPUMEHEHHS HAyYHBIX
3HaHWIM W3y4YeHUe MpeaMmera «XuMHs» Ha YriayOJ€HHOM ypOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBSI3X C Y4Ye€OHbIMU NpeIMETaMH, BXOIAIIMMH B COCTaB
npeaAMeTHBIX obnacteld «EcTecTBeHHO-HayuHble MpeaMeTsl», «Marematuka u
uH(popmaTuka» u «Pycckuil sI3bIK U TUTEpATYpay.

[Ipn u3ydyenum ydeOHOro mnpeaMera «XuUMHs Ha YIUIyOJIEHHOM YpOBHE
TaKXke, Kak Ha YPOBHE OCHOBHOTO U CpEIHEro o0Iero oopa3zoBaHus (Ha 0a30BOM
YPOBHE), 3a/layeil MepPBOCTENIEHHON 3HAYMMOCTH SBIISIETCS (POPMHUPOBAHHE OCHOB
HAyKd XHMHHM KakK 0OJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, IPAKTUYECKON
JEATEIIbHOCTH YEJI0BEKAa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penienue
TOM 3aJayu Ha yYIrIyOJIEHHOM YpPOBHE HW3yYEHHs NpeAMeTa Ipeanojaraet
peanu3anuio Takux Lenei, Kak:

o (dopMHpOBaHWE TPEICTABICHUI: O MaTepuaTbHOM E€IWHCTBE MHPAa,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBIICHUI MPUPOJIbI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHBIX HayK U e€ BeIyliel poiu B oOecreyeHuu
YCTOMYMUBOTO  Pa3BUTHSL  YEJIOBEYECTBA: B  pEIICHHH  MpobieM
HKOJOTUYECKOU, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3/IaHUU HOBBIX MaTEPUaJIOB, HOBbIX UCTOYHUKOB SHEPIUU, B
o0ecreueHn paluuoHAIbHOIO MPUPOAOIOIb30BaHMS, B (DOPMUPOBAHUU
MHUPOBO33pEHHSI U OOIIeH KyJIbTYphl UelOBEKa, a TaKXKe JKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM CPEJIE;

e OCBOCHME CHCTEMbl 3HAHMH, JI€XKAalIUX B OCHOBE XHMHUYECKOU
COCTaBJISIIOILEH €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa: GyHAAMEHTaTbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHUM BEUIECTBA HA pa3HbIX YpPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAAMOJEKYJIIpPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XWMHUYECKUX pPEakLHi, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CUCTEMAX, 00 0OIIHX
Hay4HBIX PUHIUIIAX XUMHYECKOIO MPOU3BO/ICTBA;

dbopmupoBanme y oOyyJaromuxcs OCO3HAHHOTO ITOHUMaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKMX 3HAaHUM sl OOBSICHEHUS
KIIFOUEBBIX HUJEH U MpOoOJeM COBPEMEHHOW XUMHH, N7 OOBSICHEHUS W
IIPOTHO3UPOBAHHUS SIBJICHUM, MUMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO PEeIlIeHUs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJln3a ¥ OLUEHKH C MO3UIHUHA 3KOJOTHnYeCcKOi 0€30MacHOCTH MOCIEeICTBHMA
OBITOBOM M TPOU3BOJACTBEHHON MAESATEIHHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJb30BAaHUEM U  NepepabOoTKOn
BEILIECTB;

yrayOjeHue  MpEeACTaBICeHHM O  HAayYHbIX  METOJaX  IO3HaHWf,
HEOOXOMUMBIX [IJIs1 TPUOOPETEHHS YMEHUUM OPUEHTHPOBATHCS B MHUPE
BEIIECTB U OOBSCHEHUS] XUMUYECKHX SBICHUN, HMEIOIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON AEATEIBHOCTH U ITIOBCEAHEBHOM KU3HH.

B mnnane peanuzanuu MepBOOYEPETHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIINX
GyHKIMI 1IETOCTHOM CHUCTEMBl CPEeIHEro 00IIero o0pa3oBaHUs MPU H3YYCHUU
npeaMmera «XuMmus» Ha yrayOJNE€HHOM ypOBHE O0OCOOYH  aKTyalbHOCTh
npuoOpeTaroT TaKue eI U 3a7a4u, KakK:

BOCIIUTAHUE YOCXKAEHHOCTH B T[IO3HABAEMOCTH SIBICHHN TPHUPOJBI,
YBaXEHUS K TIPOILECCY TBOpYECTBAa B O0JACTH TEOPETHYECCKUX U
NPUKIAIHBIX WCCIEJOBAaHUN B XHUMHH, (POPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHUBAIlMM K OOYYEHHI0O M TIO3HAHUIO, CIHOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCHHMTAaHUIO  HAa  OCHOBE  YCBOCHHS
00111eYeT0BEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTel oOywaromuxcs, (GOpPMHUPOBAHME Y HHUX CO3HATEIbHOTO
OTHOLIEHUS K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCIEIIHOU MPodheCCUOHATBHON U OOIIECTBEHHOM JIeITEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU,

dbopMHUpOBaHNE YMEHHI M HAaBBIKOB Pa3yMHOTO MNPHUPOIOMNOIL30BAHUS,
pPa3BUTHE YKOJOTUUYECKOU KYJIBTYpPbl, MPUOOPETEHHUE OTNbITa OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOUN NeATEIILHOCTH.

OO11ee 4ynco 4acoB, MPEAYCMOTPEHHBIX JUISI U3YYCHUSI XUMUHU Ha YTITyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctaBisier 204 vacos: B 10 knacce —
102 gaca (3 gaca B Hezmento), B 11 kmacce — 102 gaca (3 gaca B HEZem0).



COILEP/KAHUE OBYUYEHUA
10 KIIACC

OPTTAHNMYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCKOM XUMMH.

[IpenmMer ©  3HAYEHHWE  OPraHUYECKOM  XMMHUHU, NPEACTABICHUE O
MHOT000pa3uu OpraHuYECKUX COCIMHEHUN.

DNEeKTPOHHOE CTPOCHHE aToma Yriepojia: OCHOBHOE M BO30YyXIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOXKHOCTH aroma yriaepoaa. XUMHYecKas CBS3b B
OPTraHWYECKHX COCIUHEHMSX. Tumel THOpUIU3AIMU AaTOMHBIX oOpOuTanei
yraepoja. MexaHu3mbl 00pa3oBaHus KOBAJICHTHOM CBs3U (OOMEHHBIA U JIOHOPHO-
aKuenTopHeiii). Tumbl mNepeKkpbIBaHUS aTOMHBIX OpOUTaNe, G- U T-CBS3H.
OpnunapHasi, 1BOWHAS W TpoWHas CBs3b. CIIOCOOBI pa3phiBa CBS3el B MOJICKYJIax
oprannyeckux BemiecTB. [loHATHE O CBOOOJHOM panukane, Hykieoduie u
aneKkTpoduie.

Teopust cTpoeHUs] OpraHudyeckux coenudHeHuit A.M. bytnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpTraHWYEeCKHX coeAuHEHUU. MoNeKynspHble U  CTPYKTypHble (DOpPMYIIBL.
CtpykTypHble (OpMYIBI pa3aUYHBIX BHJIOB: pa3BEPHYTas, COKpall¢HHAS,
ckenetHasd. HM3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3PGEKThI B MOJICKYJIaX OPraHUYECKUX COCAMHCHUHN (MHIYKTHBHBIN
1 Me30MEpHBIN (D PEKTHI).

[IpeacraBnenue o kiaccupUKAMU OpraHuveckux BemiecTB. lloHsitue o
dbyukimoHanpHou rpynme. 'omonorus. I'omonorudeckue psaapl. CucreMaTudyeckas
HoMeHKIatypa opranndeckux coenunennit (IUPAC) u TpuBManbHbie Ha3BaHUS
OT/EJIBHBIX MPEICTABUTEIICH.

OcobenHocty U KiaccU(pUKaIUs OpPraHUYecKuX peakiuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUHA B OPTaHUYECKON XUMHUH.

OKCINEPUMEHTAIIBHBIE METOJbl HM3YYEHHUsI BEIIECTB M HMX MPEBPAIICHUMN:
O3HAKOMJIEHHE C 00pa3laMu OpPraHMYEeCKHUX BEIIECTB W MaTepuallaMM Ha HUX
OCHOBE, OIIBITHI IO IPEBPAIICHUIO OPraHUYECKHUX BEIIECTB IIPU HarpeBaHUU
(taBieHue, OOYTJMBaHWE U TOPEHUE), KOHCTPYMPOBAHUE MOJCIEH MOJEKYJT
OpraHM4YeCKHUX BEIIECTB.

YrieBoaopoanl.

Ankanbl. ['oMonornyeckuii psij ankaHoB, oOmias GopmMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYI aJKaHOB, Sp -
rudpuM3anus aToOMHBIX opOuTaiiell yriepoaa, o-cBsizb. dusmyeckue CBOMCTBa
AJIKAHOB.



XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIUM 3aMEIICHUS, W30MEpU3allNu,
JNETUIpUPOBaHU, IUKIN3alNH, MUPOIN3a, KpekuHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaKuil pauKaIbHOTO 3aMEIIECHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYEeHHS U IPUMEHEHUE ATKAHOB.

[uxnoankanel. O6mas Gopmysna, HoMmeHKIaTypa u u3oMepus. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaybIX (IIMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (LMKJIONEHTAH, ITUKIOTEeKCaH) HUKI0adkaHoB. CrocoObl MOTy4YeHUs U
MPUMEHEHUE IUKIOATKAHOB.

Ankenbl. I'oMoorudeckuii psa aakeHoB, obOmas (GopMysa, HOMEHKIATypa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKeHOB, Sp -
ruOpuan3anus aTOMHBIX OpOWTalled yriaepona, G- U m-CBA3U. CTpyKTypHas u
reomeTpuueckas (Iuc-TpaHc-) uzoMepusd. Pu3MUecKkue CBOWCTBA AJIKEHOB.
XVWMHYECKUE CBOWMCTBA: pPEaKLUMH NPHUCOECIWHEHHUS, 3aMELIECHUS B O-IOJIOKEHUE
Ipu JBOWHOW CBA3U, MOJMMEpHU3aunu U okucieHus. IIpaBuno MapkoBHUKOBA.
KauecTBeHHBIE peakiuy Ha JBOMHYIO CB3b. CIIOCOOBI MOMYYeHUS U IPUMEHEHHE
QJIIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONPsHKEHHBIE, U30JIUPOBAHHBIE,
KymynupoganHwvie). OCOOEHHOCTHU AIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoegunenne. Ilonmumepuzamnus
coOnpsKEHHBIX AUEHOB. CrIOCcOObI MOJIyYeHUSI U TPUMEHEHUE alKaIueHOB.

Ankunbl. ['oMonoruueckui psiji aJIKKHOB, 0011ast GopMyIia, HOMEHKIIATypa U
U30MEpPUSL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, Sp-
rudpuan3aus aToMHbIX opOuTaneit yriepona. dusnueckrne CBONWCTBA aJIKUHOB.
XUMUYECKHME  CBOWCTBA:  pEAKUUM  NPUCOCAWHEHHUs, JUMEpU3alud U
TpUMEPHU3ALINH, OKUCIEHUs. KHCIIOTHBIE CBOMCTBA aIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KauecTBEeHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOMyUYEeHHS
Y IPUMEHEHUE AJIKUHOB.

ApomaTu4ecKkue yYrieBoJgopoabsl (apeHbl). ['OMOJOTHYECKHI psJ apeHOB,
oOmas popmyiia, HOMEHKIIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJEeKyIbl OeH3ona. dusnueckue CBOMCTBA apeHOB. XHMHUYECKHUE
CBOICTBa OE€H30JIa M €r0 TOMOJIOTOB: PEaKIINH 3aMEIICHNS B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOAHOM paJMKae, PEAKUHH MPUCOCIUHEHUS, OKHUCICHHE TOMOJIOTOB
oenzona. IlpencraBneHue 00 OpUEHTHUPYIOUIEM JEHUCTBUHM 3aMeCTHUTENeld B
OCH30JIbHOM KOJbLE Ha MpUMEpEe aJKWIbHBIX paJUKaAIOB, KapOOKCUIBHOM,
TUAPOKCWIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CrnocoObl MONTydeHUs U
MPUMEHEHNE aPOMATHUYECKUX YTIIEBOAOPOIOB.

[Tpupoausiit ra3. [lonytueie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIN yroias U mpoayKThl ero nepepadotku. CrnocoObl epepaboTku HedTu:



NEeperoHKa, KPEeKUHT (TePMHUYECKUU, KaTaTUTHYECKUU), PUDOPMUHT, MUPOJIU3.
[IpoaykTel nepepaboTKu HEPTU, UX IPUMEHEHHUE B TPOMBIIILICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEK/ly pa3IMUYHBIMU KJIACCAMU YTJI€BOAOPOAOB.

DNEKTPOHHOE CTPOCHHE TaJOre€HIPOU3BOAHBIX YIJIEBOAOPOA0B. Peakuuun
3aMEIlEHUs] TrajoreHa Ha TUAPOKCOTPYINY, HUTPOTPYIIY, IMAHOTPYIIIY,
amuHorpynny. JleiicTBue Ha TaJOreHIPOU3BOAHBIE BOAHOTO W CIUPTOBOIO
pacTtBopa mENOYN. B3auMOAEHCTBUE JUTAIOTEHAIKAHOB C MArHUEM W IIUHKOM.
[Tonsitue 0 METaJUI00PTaHUYECKUX COCIMHEHUSX. Hcnonw3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKHUX BEILECTB.

OKCIEepUMEHTAJIbHbIE METOAbl M3Y4YEHHUs BEUIECTB M HUX IPEBPALICHUN:
n3yueHue (U3NUYECKUX CBOMCTB YIJIEBOJOPOJIOB (PAaCTBOPUMOCTH), KAaU€CTBEHHBIX
peakuuii yriaeBoAOPOJIOB Pa3MYHBIX KiIaccoB (oOeciBeunBaHWEe OpPOMHON WU
MOJHOU BOJbI, pacTBOpa IEpMaHraHaTa Kallus, B3aUMOJICHCTBUE alleTUJIeHA C
aMMHa4YHbIM pacTBOpoM oOkcuma cepebpa(l)), kauecTBeHHOE OOHaApYyKEHHUE
yriaepojia W BOAOpPOJA B OPraHMYECKUX BEIECTBAaX, IOJyUYCHHE OHTWICHA U
U3y4YEHUE €ro CBOMCTB, O3HakoMjeHue ¢ koyuiekiusmMu «HedpTte» u «Yrombpy», c
oOpasllamMu  IJlacTMacc, KaydyKOB UM PE3UHBI, MOJEIUPOBAHUE MOJEKYJ
YIIEBOJOPOOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kamue opranudeckue coeJMHeHUsI.

[IpenenbHble onHOaTOMHBIE crUpThl. CTpoeHHe MoJekyd (Ha mnpumepe
MeTaHola U JTaHoya). ['oMonormyeckuii psia, obOmas ¢opmyna, H3OMEpHs,
HOMEHKJIaTypa U Kiaccupukanus. @Pu3nueckue CBOWCTBA  IPEAeNIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoIOpOaHBIE CBS3UM MEXAY MOJEKYyJIaMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKIUU 3aMelleHus, JeruapaTaluy, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OPraHMYECKMMH W  HEOPTraHWYECKHMMH  KHUCJIOTaMH.
KauectBenHnas peaxiys Ha OJJHOATOMHbBIE CIUPTHI. J[elicTBUE 3TaHOIa U METaHOJIa
Ha opraHu3Mm denoBeka. CrocoObl MOJMy4YeHHS W TMPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[IpocTeie 3¢pupsl, HOMeHKIaTypa U uzomepusa. OcobeHHOCTH (HU3NUYECKUX U
XUMHYECKHUX CBOMCTB.

MHOroaroMHble COUPTHI — JTWICHTIUKOIb U TiaulepuH. Dusznueckue u
XUMUYECKHUE CBOMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KAauyeCTBEHHAas peaKkius Ha MHOI0aTOMHBIE
cnupThl. [IpencraBieHne o MexaHU3Me peakUUd HYKICO(PUIBHOTO 3aMEICHHUS.
JevictBue Ha opranu3Mm 4esoBeka. CnocoObl TMOJIy4YeHUS U TMPUMEHEHUE
MHOTOAaTOMHBIX CIIHPTOB.

®enon. CTtpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THUIAPOKCOTPYMIBI U
oeHzonpHOrO siapa. dusnueckue cpoiicTBa ¢eHosa. OcOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBennbie peakiuu Ha (eHon. Tokcuunocts (deHona.
CnocoOsI mostyueHus u npuMeHenue penona. denondpopmanpaeruaHas cMoJia.

KapOoHunbHbIE COETMHEHUS — AIbACTHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyHmbl. ['OMOJIOTHYECKHUE psibl adbJETHI0B U KETOHOB, 00uIas
dopmyna, uzomepusi U HOMEHKJIaTypa. Dusuyeckue CBOWCTBA albACTUIIOB U
KETOHOB. XHMHWYECKHE CBOMCTBA  QJIBIACTHUJIOB W  KETOHOB:  pEaKUUH
npucoeaquHeHusi. OKUCIEHUE albJeTUI0B, KAUECTBEHHBIE PEAKIIMY HA AJIbJACTHU/IBI.
CriocoObl OTy4eHUsI U TPUMEHEHUE alIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieabHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckre CBOMCTBA
OIHOOCHOBHBIX MpPEAENbHBIX KapOOHOBBIX KHCIOT. BoIOpoIHBIE CBSI3M MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusa d3TepuUKALNM, PEAKIHH C YyYaCTUEM YIIEBOAOPOJIHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCJIOTHI. [lOHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3¢upax. MHorooopaszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMNpENETbHBIX M apOMaTHUYEeCKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTenu BhICIIMX
KapOOHOBBIX KHCIOT: CTEapUHOBAs, MAJLMUTHUHOBAsS, OJIEUHOBAS, JUHONEBAS,
JUHONeH08ast KUCTOThl. CIOCOOBI MOTYyYEHUs U MPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxubsle 3¢upbl. ['omonoruueckuii psig, obmas dopmyna, u3oMepus u
HOMEHKJIaTypa. PU3NYECKHE M XHMHUYECKHE CBOWCTBA: TUAPOJIM3 B KHUCIOW H
IICJIOYHOM Cpee.

Kupswi. Ctpoenue, puznueckue ¥ XUMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1meraouHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU
HEIpPEeAeNbHBIX )KUPHBIX KUCTOT. KUpbI B IPUPOLE.

MpbLT4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOFOIIIEE JCHCTBUE.

Oo1ast xapakTepucTika yrieBoaoB. Knaccudukanus yrieBogoB (MOHO-, T1-
U Tnoiucaxapuabl). MoHocaxapuabl: TJIIOKO3a, (PpyKTO3a, rajgakrosa, pudosa,
nezokcuprbo3a. duznueckue CBOMCTBA M HaxokJaeHue B npupojae. DoTocuHTEs.
XUMHYECKUE CBOMCTBA ITOKO3bI: PEAKIIUU C YHACTHEM CIIUPTOBBIX U aJIbJETHUTHOM
TpyII, COUPTOBOE M MOJIOYHOKHUCIOE OpoxkeHue. IIpuMmeHeHue TIItoKo3bl, €€
3HAQUYEHUE B JKU3HEAEITEIbHOCTU OpraHu3ma. Jlucaxapuael: caxapo3a, MaJlbTO3a U
Jakto3a. BoccranaBnuBarolye 1 HEBOCCTaHABIMBAIOIINUE Aucaxapuabl. ['uaponus
mucaxapunoB. HaxoxaeHnue B mpupoje u npuMeHnenue. [lonrcaxapuabl: Kpaxmai,
TNIMKOTeH M uesuitono3a. CTpoeHue MakpoMOJIEKYJl KpaxMmala, IJIMKOTeHa |
HeuIon0o3bl.  PU3WYECKUE CBOMCTBA KpaxMalla M UEJUIION03bl. XHUMHUYECKUE
CBOICTBa Kpaxmajia: THAPOJIN3, KAYECTBEHHAs pPeakuus C HOJOM. XUMUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: THUIPOJU3, MOJydeHue 3(UpoB HeiToa03bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHBIN MIENK).



OKCNEpUMEHTAIIbHBIE METOJbl H3YYEHUs BEIIECTB U WX MPEBPALICHUI:
PacTBOPUMOCTD Pa3IMUYHBIX CIIMPTOB B BOJAE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHMPTA B aIbJACIHJ HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOTO CHHUPTA AUXPOMATOM Kaius (BO3MOYKHO MCIOJb30BaHUE
BUJIEOMATEPUAIOB), KAYECTBEHHbIC PEAKIIMU Ha albJIeruibl (C TUIPOKCHUIOM
muammuHcepeOpa(l) wu  ruppokcugom  Mmenu(ll)), peakmus raunepuHa ¢
ruapokcunaoM meau(ll), xumuyeckue CcBONCTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaom meau(ll), BzaummoneiictBue
KpaxMajila ¢ MOAOM, PEIICHHE 3KCIEPUMEHTAIbHBIX 33/a4 1o TemMaM «ChupTel U
dbenonb», «KapboHoBsie KucnoThl. CiioxKHBIE YQUPHD».

A3oTcoaepkaiiue OpraHnyeckne coeJuHEeHHUs.

AMHHBI — OpraHU4YecKre Mpou3BOJHbIE aMMHaka. Knaccudukanus aMHUHOB:
anu(paTUYeCKue W apoOMaTHYECKUE; IMEpBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenune Monekyin, oOmas Gopmyna, u3oMepusi, HOMEHKIAaTypa U (U3NYecKue
CBOMCTBAa. XUMHUYECKOE CBOMCTBA aln(aTHUUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
QIKAJIMPOBAHUE, B3aHMMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30TUCTOW KHUCIIOTOM.
Conu ankuiaMMOHHSL.

AHMIMH — TMpPEACTaBUTENIb aMUHOB apomarudeckoro psga. CrpoeHue
aHwiInHa. B3auMHoe BiMsHUE TPy aTOMOB B MoJieKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWJIMHA. KadecTBeHHbIe peakiuu Ha aHWIMH. CriocoObl
MOJlydeHUS W TpPUMEHEeHHe anupaTudeckux aMuHOB. [lonmydeHue aHWIMHA U3
HUTPOOEH30I1a.

Amunokucnotsel. Homenknarypa u uzomepus. OtnenbHble IPEICTAaBUTENHN O
AMUHOKHUCIIOT:  TJIMIMH, ajaHuH. DU3MYecKue CBOWCTBA aMHUHOKHUCIIOT.
XUMUYECKME CBOMCTBA AMUHOKHCIOT Kak aM(OTEPHBIX  OPTaHUYECKUX
COCIMHEHUH, peakuus TMOJUKOHACHCAIMU, O0Opa3oBaHWE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHne aMMHOKUACIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mpuponnsie monuMmepbl. llepBuuHas, BTOpUYHAST U TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBa OENKOB: THUIPOIW3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHUs BEIIECTB U WX IPEBPALLCHUM:
pacTBopeHue O€NKOB B BOJIE, JCHATypalus OEIKOB MpPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€JIKM, pelIeHWe OKCIEPUMEHTAJIbHBIX 3aJad 1o TeMaM
«A3oTconmepxaluye — OpraHHYeCKHEe  COCOUHEHHS» U «Pacno3naBanue
OPTaHUYECKHUX COCTUHECHUI.

BbicOKOMOJIEKY IsIPHBIE COeITMHEHMSI.

OCHOBHBIE MOHSITUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEAMHEHHI: MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJICKYJsIpHas



macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUA —
MOJIMMEPHU3AIUS U TIOTUKOHICHCAIIHS.

[Tomumepnsie Matepuansl. I[lmacTmacchl (MONMMATUIICH, TOJMIIPOTIHIIEH,
MOJIMBUHUJIXJIOPU,  TIOJMCTUPOJ, TMOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
noJudTUIIeHTepedTanaT). Y Tuinzanus u nepepadboTka miacTuka.

DacTOMEpHI: HaTYypaJIbHbBIN Kay4yK, CUHTETHYECKHE KayqyKd
(OyTaaneHOBBIN, XJIOPOMPEHOBBIM, U30TPEHOBBIN) U CUIMKOHKI. Pe3nHa.

BonokHa: HatypasibHbI€ (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumepsnl CIEeMATIBHOTO Ha3HAYEHUS (Tedmon, KeBJap,
AIIEKTPOTIPOBOISIINE TTOJMMEPHI, OHOpa3IaraeMble TOJTUMEPHI).

DKCTepUMEHTalbHbIE METOABl W3YYEHHUS BEIIECTB M WX TPEBPAIICHMIA:
O3HAKOMJICHHE C 00pasliamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB, pelIeHHEe OSKCIIEPUMEHTAIbHBIX 3adad 1o TeMe «Pacno3HaBaHue
TUTACTMACC U BOJIOKOH).

Pacuérnsie 3anaum.

Haxoxnenne MonexynsipHod (OpMyIbl OPraHUYECKOro COEAUHEHUs II0
MacCOBBIM  JIOJSIM  DJIEMEHTOB, BXOJASIIMX B €ro COCTaB, HaXOXKJICHHUE
MOJIEKYJIApHOH (OPMYNIBI OPTaHUYECKOTO COeAWHEHHS 1Mo Macce (00BEMY)
NPOJyKTOB CrOpaHMsi, MO KOJHUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklMy W/WIM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpPTraHUYECKOr0 BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWMCTB WM CIOCOOOB
MOJTyY€HHUsA, OIpEAENIEHuEe IO BbIXOAA MPOAYKTa PEaKIHd OT TEOPETHUECKH
BO3MO>KHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMEeTHBIX CBSI3€HM MPU M3YyUYEHUH OPTaHUYECKOW XMUMHU B
10 kmacce OCYIIECTBIISETCS Yepe3 HCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TMIOHSATHUM, TaK ¥ TOHATUN, MPUHIATBIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYyUYHOT'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TIOHATHS: SBJICHNUE, HAYYHBIA (aKT, TUTIOTE3a,
Teopus, 3aKOH, aHalu3, CHHTE3, Kiaccuukaius, HaOIIOJCHHE, H3MEpEHue,
HKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

du3uka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPreTUYECKHI ypOBEHBb, BEIECTBO, Tel0, OOBEM, arperaTHOe COCTOSTHHUE
BEIIECTBa, (U3NYECKHE BEIUUYMHBI, CAMHHIIBI W3MEpPEHHUs, CKOPOCTh, IHEPTus,
Mmacca.

buonorusa: xknerka, opraHu3M, OJKocHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIM U reTepoTpOodHBIA TUIl MUTaHUS, OpOKEHUE,



dboTocuHTE3, MAbBIXaHUE, OEJIKHU, YIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHCIOTHI,
(bepMEeHTHI.

['eorpacdus: mone3nsie NCKOMaeMble, TOTUIHUBO.

TexHoNOTHs: TUIIEBbIE TMPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIUE CPEICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeckui anemeHT. M3otonbsl. CtpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIE UYKCIIA. DHEPreTUYECKUE YPOBHH M
noAypoBHHU. AToMHBIe opOuTanu. Knaccudukarus XuMu4ecKkux 3J1€MEHTOB (S-, p-,
d-, f-snementsl). PacmpeneneHue SIEKTPOHOB MO aTOMHBIM  OpOUTANISIM.
DNEeKTpOHHbIE KOH(UTYpALIMK aTOMOB 3JIEMEHTOB NEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>XKJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(UTYypaluu HMOHOB.
DIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuil 3akoH U Ilepuonnyeckas cucteMa XUMHUYECKAX SJIEMEHTOB
.. MenneneeBa. CBsA3p mepuoanveckoro 3akoHa u llepuoandeckoil cucTtembl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB XMMUYECKHUX AJIIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIIOXKHBIX BEIIECTB MO TIpynmaM M [epuojaM. 3HA4YeHUE
nepuoandeckoro 3akona /I.11. Menneneesa.

XumMudyeckas CBsA3b. BHIBI XMMHWYECKOM CBS3M. KOBaJCHTHAs, HOHHAs,
MeTalnyeckas. MexaHu3Mbl 00pa3oBaHHUS KOBAJEHTHOW CBSA3U: OOMEHHBIN U
JOHOPHO-AKLENTOPHBIA. DHEPIrusl U AJIMHA CBA3U. [[0IIpHOCTH, HAIIPABIEHHOCTH U
HACHIIIAEMOCTh KOBAJEHTHOW CBsi3u. KparHeie cBsa3u. Bopopoanas CBA3b.
MexMOoneKyIspHbIE B3aUMOIAECUCTBUS.

BaneHTHOCT M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEpPE COCIUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMILIEKCHBIX coequHEeHUAX. COCTaB KOMIUIEKCHOIO MOHA:!
KOMILJIEKCOOOpa30oBaTeilb, JIMTAHIbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUII.
[ToHsiTHE O KOOPAMHALMOHHOW XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTpO€HHs.  THmbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunnabie pacTBopsl. [IpencraBnenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BbIpaXEHUS KOHIIEHTPAIMM PacTBOPOB:
MaccoBasl JI0JIsl BEIIECTBA B pacTBOpE, MOJISIpHAsl KOHLeHTpanusa. Hacelenubie u
HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHAIIbHbBIC
Ha3BaHUs OTAEJIbHBIX MPEICTABUTEIICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukamms XuMAYECKUX PEeakiuii B HEOPraHUIECKOH M OpraHU4YeCcKOou
XUMUHU. 3aKOH COXPAaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHEHUsS U MPEBPAIICHUS
DHEPTUU MPU XUMUYECKUX peakiusixX. TeraoBbie 23PPeKThl XUMUUECKUX PEaKIIHil.
TepMoxumuyecKkne ypaBHEHUS.

CKOpOCTh XMMHUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHBIX (PAKTOPOB.
I'omorenHsie U reTeporeHHble peakuun. Kartanus u katannu3aTopsl.

OOpaTuMbie 1 HeOOpaTUMBIC peakuu. XuMHU4Yeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTO paBHOBecHs. DakTOpbl, BIUSIOMIME HA IOJOXKECHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIIEHTPAlMH BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [laTense.

OnexkTpoauTdeckas aucconuanus. CHIbHBIE M cla0ble 3JIEKTPOJIMUTHI.
Crenenp nucconmanuu. Cpena BOJHBIX PAacTBOPOB: KHCIOTHAs, HEWTpalbHas,
nienounas. Bogopoaueiit nmokazarens (pH) pactBopa. I'uaponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKMCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIICHHUS.
Okucnutenp W BOCCTaHOBUTENb. lIpolecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxneliimme OKHCIMTENM W BOCCTAHOBUTEIW. METOa 3JIEKTPOHHOIO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

ODKCHEPUMEHTAIBHBIE METOJIbl M3YYEHHsS BEIIECTB M HUX IPEBPALICHUIM:
pa3jIokKEHHE TMEPOKCHUAA BOAOPOAA B IPUCYTCTBUM Karaau3aTopa, MOJIEIHU
KPUCTAJUIMYECKUX PEIIETOK, TPOBEJICHUE PEaKIuii HOHHOTO OOMEHa, OnpeecHue
Cpeasl pacTBOPOB € MOMOIIBID HHAUKATOPOB, H3YUYEHUE BIUSHUS PaA3IAYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIHH M TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranmveckass xuMus.

[Tonoxxenne HemeTtamoB B llepuoguyueckom  CUCTEME  XUMHYECKHX
anemeHToB J[.M. MenpeneeBa u 0COOCHHOCTU CTPOEHUSI UX aTOMOB. Duznueckue
CBOMCTBAa HEMETAIJIOB. AJIJIOTPONUS HEMETAIJIOB (Ha pUMEpe KUCIOPOIa, CEPBhl,
docdopa u yrieponaa).

Bomopoa. Ilonydenue, gusmyeckue U XUMHUUYECKHE CBOWCTBA: PEAKIIUU C
METAJJIaMHM W HEMETajylaMHU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ 'MapHUIBL
TonauBHBIE JIEMEHTBHI.

["anorensl. HaxoxjaeHue B MpUpoje, COCOObI MOMydeHHs, (PU3NUECKUEe U
XMMHUYECKHE CBOWCTBA. | asloreHoBOIOPOABl. BaxkHEHUIIME KUCIOPOACOAEPKALLINE
COeIMHEeHUs TanoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJYUYECHUS
rajjoreHoB. [I[pumeHeHne raloreHoB U UX COCIUHEHUM.



Kucnopon, o30H. JlaGopaTopHble W MPOMBIIIJICHHBIE CIOCOOBI IMOTYyYCHUS
kuciopoja. Pusnyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOPOAa U
030Ha. OKCHUJIBI U TIEPOKCHUJIBI.

Cepa. Haxoxnenwe B mpupoje, CHOCOObl MOMy4YeHHUS, (PUHMYECKUE U
xumuyeckue cBoictBa. CepoBogopon, cyinbduabl. Oxcupn cepsl(IV), oxcun
cepri(VI). Cepuucras u cepHas KUCIOTbI U UX coyidi. OCOOCHHOCTH CBOWCTB
CepHOM KUCHOTHI. [IpuMeHeHuE Cephl U €€ COCAMHEHNM.

Azor. Haxoxpaenwe B mpupojie, CnocoObl TONydeHUs, (HU3UYECKUEe U
XUMHUYECKHE CBOMCTBAa. AMMMaK, HUTpuAbl. OKcUbl a30ota. A30THUCTas U a30THAs
KHUCJIOTHI U X coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €ro COeIMHEHUN. A30THbIC y100pEHHUS.

®ocdop. Haxoxaenue B mpupojie, CIOCOObI MoydeHus, (U3NUECKue u
xumuyeckne cpoictBa. dochuasl u dochun. Oxcuasl dochopa, dochopHas
kucinotra u e€ comu. Ilpumenenue docdopa u ero coenudeHuit. docdopHbie
yIoOpeHHUS.

VYraepon, HaxoXIeHWE B NPUPOAEC. AJJIOTPOMHBIE  MOAUGMUKAIINH.
®duznueckue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriaepoaoMm. Oxcua yraepona(ll), oxcun yraepoaa(IV), yrompHas kuciota u eé
coJii. AKTUBUPOBAHHBIA yTojb, aacopOuus. DymnepeHsl, rpadeH, yriepoIHbie
HaHOTPYOKU. [IpuMeHeHHne MPOCTHIX BEIIECTB, 00PAa30BaHHBIX YTIEPOJIOM, U €r0
COEIMHEHUI.

Kpemunii. Haxoxnaenue B mpupoje, crnocoObl MOdydeHus, (PU3HMUYECKUE U
xuMmuueckue cBorctBa. Oxcun kpeMuusi(IV), kpemHueBas KHUCIIOTa, CUJIMKATHI.
[Ipumenenne kpeMHUs U ero coeruHeHn. CTeKI0, €ero NoJIy4eHHEe, BUIbI CTEKIIA.

[Tonoxenne metaioB B Ileprnoan4ecKol CUCTEME XUMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000J0YeK aToMoB MetamioB. OOrmue
dbusnueckue cBoiicTBa MeTamioB. [IpumeHeHue MeTalioB B OBITY M TEXHUKE.
CruiaBel METAJUIOB.

DNEeKTPOXUMUYECKUM psJl  HampsbkeHuidl wMeTtawioB.  OOmue  crnocoObl
HOJIy4eHUs METaJUIOB: TUAPOMETAILTYprHs, NUPOMETAILTYPrUs,
anekrpometaimyprusi. [lonsitue o kopposun MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

Obmast xapaktepuctuka MeTamioB [A-rpymmer Ilepuonnueckoil cuctembl
XUMHMYECKUX DJIeMEHTOB. Harpuit u kanuid: mnodydeHue, (Qusndeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEUIECTB U UX COCTUHEHH.

Obmast xapaktepuctuka metaioB I[[A-rpynner [lepuoguueckoit cuctemsl
XUMHYECKUX DJJIEMEHTOB. MarHuii W KalblUi: TodydeHue, (Qusndeckue u
XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE TMPOCTHIX BEHUIECTB M HX COCIWHEHUMU.
JKEcTkocTh BOJIBI U CTTIOCOOBI €€ yCTpaHEHHUs.



AOMUHMI: TIoNTydeHne, GU3NUeCKue U XUMUYECKHEe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIeCTBA U €ro coeAuHeHWil. AMQOTEepHbIE CBOMCTBa OKCHAA U
TUIPOKCU]Ia ATTFOMUHHUS, THAPOKCOKOMILIEKCHI aTFOMUHUS.

O6mias  xapakTepucTuka MeTauioB 1obOouHblx mnoarpynn  (b-rpymm)
[lepruoanueckon CUCTEMBI XUMUYECKUX JIEMEHTOB.

PuU3NYECKHEe U XUMUYECKHE CBOMCTBA XpOMa M €ro coenuHeHui. OKCUIbl 1
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auUXpoMaThl, UX
OKHCIIUTENbHBIE CBOKCTBA. [TonyueHne u npuMeHeHue xpoma.

OU3NYECKHE W XUMHUYECKHME CBOMCTBAa MAapraHiia M €ro COEJINMHCHUU.
Baxwueiimue coeaunenuss mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapraunua( VII). [lepmanranar kauausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3znyeckue U XMMHUYECKHE CBOMCTBA Kejie3a U ero coeauHeHui. OKCHUIbI,
rugapokcuibl U conu keneza(ll) u xenesa(lll). ITonyuenre u npuMeHEeHHUE Xele3a
U €ro CIIaBOB.

Du3nYeCKHEe U XUMUYECKHE CBOWCTBA MeAu U €€ coeaquHenuid. [lomyuenue u
MIPUMEHEHNE MEIN U €€ COSTUHECHUI.

[Muuk: monyueHue, (PuU3MUECKUE U XUMHYECKHE CBOMCTBA. AMQpOTEpHBIC
CBOICTBA OKCUJA U THJIPOKCHIA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[MUHKA U €T0 COCTUHEHUN.

OKCHEPUMEHTAJIBHBIE METOJIbl H3YYEHHS BEIIECTB M HUX TMPEBpALICHUN:
U3y4deHHue 0Opa3IoB HEMETAIJIOB, TOpeHUe cephl, Gocdopa, xkeneza, MarHus B
KUCJIOPOJIe, H3YYEHHE KOJUIEKIMU «MeTauibl W CIUIaBbl», B3aUMOJACHCTBUE
HICJIOYHBIX U MIEJTOYHO3EMENIbHBIX METAUIOB C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), B3aMMOJICHCTBUE IIMHKA U JKelie3a C PacTBOpPaMHU KHUCIOT U
niesioue, KaueCTBEHHbIE PEaKIIMK Ha HEOPTraHWUUECKHUE aHWOHBI, KATUOH BOAOPOJa
M KaTUOHBl METAJUIOB, B3aMMOJICUCTBHE THAPOKCUIOB ATIOMUHHUS WU IIMHKA C
pacTBOpaMu KHUCIOT U HIENOYEH, PEIICHUE SKCIEPUMEHTANBHBIX 3a]a4 110 TeMaMm
«Tanorensr», «Cepa U e€ coequHeHUs», «A30T U Gochop U UX COCIAUHECHUS,
«MeTamnsl TIaBHBIX MOATPYIY, «MeTaabl TOOOYHBIX TOATPYIII.

XuMHUS ¥ KU3Hb.

Ponp xumuu B 00ecrieueHu yCTOMYMBOTO pa3BUTHS yeloBeuecTBa. [loHstue
O HAy4YHBIX METOJAaX I[IO3HAHWA W METOJOJIOTUA HAYYHOIO HCCIIECIOBAHUS.
Hayunbie npyuHIUNBI OpraHU3alMid XUMAYECKOTO Mpou3BOACTBa. [IpoMbIIIeHHbIE
CIOCOOBI MOJIYYEHHUS BaXXHEUIIMX BEHIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCIIOTHI, MeTaHoJ1a). [IpoMbIlIeHHBIE CITOCOOBI TTOTYUYECHHUSI METAIOB U
CIIJIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYXKAOUIEH Cpeabl U €ro IMOCIEICTBUSL.
Ponp xumuu B ob6ecrieueHnu YHEPreTUIeCKOr 0€30MacHOCTH.

Xumuga © 310poBbe 4enoBeka. JlekapcTtBeHHwle cpenctBa. IlpaBuna
WCIIOJIb30BaHMS JICKAPCTBEHHBIX IIpenapaToB. Pojib XUMUU B pa3BUTHHU METULIMHBI.



XUMHS THIIA: OCHOBHBIE KOMITOHEHTHI, MUIlleBble H00aBKU. Poib xumMuu B
o0ecrieueHnH MUIIEBOI 0€30IIaCHOCTH.

Kocmernueckue u mapdromepHbie cpencrBa. beitoBas xummus. [IpaBuma
0€30IaCHOTO HMCIIOJb30BAHMS MpEnapaToB OBITOBOM XHWMHH B IIOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOMTENIbCTBE: Ba)KHEUILNE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
OETOH).

XuMHUs B CEIBCKOM X03siiicTBe. OpraHnyYecKre U MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKIJIO, KepamuKa.
Marepuainel 1151 3nekTpoHukn. HaHoTexHomorum.

PacuérHbie 3a1aun.

Pacuéthl: Maccel BemecTBa WM 00bEMA Ia30B MO W3BECTHOMY KOJIHYECTBY
BELIECTBA, Macce WIH O00BbEMY OJHOIO W3 YYaCTBYIOIIMX B pPEAKIUU BEILECTB,
Macchl (00B€Ma, KOJWYECTBA BEIIECTBA) MPOAYKTOB pEaKIMH, €CIW OJHO W3
BEILIECTB HUMEET MpPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IPOOYKTa
peaKkuuu, €cilid OJHO M3 BEIIECTB JAaHO B BHJAE pPAcCTBOpa C OIPEICIEHHOU
MAacCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA U MOJISIPHOU
KOHIIGHTpAIlMM BeIllecTBa B PAacTBOpPE, MOJIM BBIXOJA MPOAYKTa PEAKIUU OT
TEOPETHUUECKU BO3ZMOXKHOTO.

MeXnpeIMETHBIE CBA3U.

Peanuzamuss  MeXnpeaMETHBIX  CBS3ed MNP U3YYeHUH oOOmed u
HeopraHnyecko xumuu B 11 Kjacce OCylIeCTBISETCS 4Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH, MPUHSITHIX B OTAEIIBHBIX
IpeaMETaX €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1mue ecTecTBeHHO-HAYYHbIC TIOHSTHUS: SIBJIEHNE, HAYYHBIN (aKT, TUTIOTE34,
Teopusi, 3aKOH, aHallU3, CUHTE3, KiaccuduKalus, MepuoaudHOCTh, HaOII0ICHNUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJI€Nb, MOACIIUPOBAHUE.

®duszuka: wmartepus, MUKPOMHUpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTEeTUUECKUIM YPOBEHbD,
BEIIECTBO, TEJI0, O0BEM, arperaTHoe COCTOSHUE BEIIECTBAa, HUJCAIbHBIM Ta3,
dbusznueckre BeTUYHHbI, €IUHULIBI H3MEPEHHUSI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kinerka, opranus3M, 3KocucTema, ouochepa, MeTaboIu3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPHI, YIIIEBO/IbI, HYKJIIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MMOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MMOJE3HbIE UCKONAEMBbIE, TOIUIMBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJLTyprus, CTPOUTEIbHbIC
MaTepHuaibl, CEIbCKOXO035UCTBEHHOE MPOU3BOJICTBO, MUIIEBAsS MPOMBIIIIEHHOCTD,
(dapmaneBTHUECKAs MPOMBIILJIEHHOCTD, POU3BOJCTBO KOCMETHYECKHUX



nperaparoB, IPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPpHAI0B, OJICKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOT'UH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHN
HA YI'JIYBJIEHHOM YPOBHE CPE/IJHEI'O OBIIEI'O ObPA30OBAHI A

JIMYHOCTHBIE PE3YJIBTATDI

B cooTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oOuiero 00pa3oBaHUs BBIIEICHBI CIEAYIOIIME COCTABJSIOLIME: OCO3HAHHE
00y4YalOUIUMUCS POCCUMCKOW TPaXITAaHCKOM HJIESHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEAEICHNUI0; HATUYME MOTUBALIUU K
00y4eHUI0; TOTOBHOCTh U CIIOCOOHOCTh OOYyYaloIMXCsl PYKOBOJCTBOBATHCS
OpPUHSATHIMU B OOIlECTBE TMpaBUJIaMd M HOPMamMu TOBEJICHMS; HalU4yue
MPaBOCO3HAHUS, SKOJIOTHUECKON KyIbTYphl; CIOCOOHOCTh CTaBUTH LIETU U CTPOUTH
KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS HpeAMeTa «XUMHUS» OTPAKAOT
c()OpMUPOBAHHOCTh OMbITa [IO3HABATEIBHON M MPAKTUYECKOW JEATETbHOCTH
00y4aroIuxcs B IpoLecce peaan3aunu o0pa3oBaTeIbHON AESTEIbHOCTH.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHSI NpeaMeTa «XHUMHUS» OTPaKaroT
c(OpMUPOBAHHOCTh OMbITa [MO3HABATEIBHON M MPAKTUYECKOU JEATETbHOCTH
0o0yyJaromuxcsi B Mpoliecce peanu3aluu 00pa3oBaTeIbHON AESITENBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaIaHCKOrO BOCIMTAHMS:

OCO3HaHUA 00YyYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEN,
YBaXKEHUs K 3aKOHY U IIPaBONOPSIIIKY;

NPEACTABICHUSI O COLMAJIbHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIEHU B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON NEATEIbHOCTH TPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MMO3HABaTEIbHBIX 3a/a4, BHIIOJIHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTM TOHUMATh M TNPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MIPHU aHAIN3€e Pa3IUYHBIX BUJIOB YU€OHOU JesTEITLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY W HAyYHOMY HaCJIEAUIO
OTCUYECTBCHHOM XMMUM;

YBaXXEHHUs K MpOILlecCy TBOpYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
NPWIOKEHUS XUMHHM, OCO3HAHUSI TOrO, YTO JaHHbIE HAyKU €CTh pE3yJibTaT
JUINTETIFHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTANBHBIX  IOUCKOB,
MOCTOSIHHOTO TPyJa YYEHBIX U MPAKTUKOB;



MHTEpECa M II03HABATEIIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEAYIOLIEM
aHanu3e MHPOPMAIMU O MEPEIOBBIX TOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHUS,

COCOOHOCTH OLIEHMBATh CUTYAIIMH, CBSI3AHHbIE C XUMUYECKUMU SIBJICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJICHHE U IMOCTYIKU CBOMX TOBApHUIIEH C
NO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUSA LIEHHOCTeH 310poBOro M 0e30macHOro o0pasza KU3HH,
HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3MuecKOoMy U
IICUXUYECKOMY 370POBBIO;

coOoieHnsT MpaBuwil 0e30MacHOr0 OOpalieHus C BEHIeCTBAMU B OBITY,
ITIOBCEIHEBHOM JKU3HH, B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUS [€HHOCTH TNpaBWJI WHAUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEACTBUN W HEMPUSTUS BPEIHBIX NMPUBBIYEK (yHOTpeOIeHus
aJIKOT0J15, HAPKOTHKOB, KYpPEHUS);

5) Tpy10BOT0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€0OHO-HMCCIIEIOBATEIbCKOU
NEeSTeTbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrux BHIAX
NEeSATETbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTUE€ B PEHICHUU MPAKTUUYECKUX 3adad
COIMAIbHOM HAMPABICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY M3YUYeHUI0 Mpodeccuil pa3inyHoro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS ITPEIAMETHBIX 3HAHUM 110 XUMHUHU;

YBaXEHUS K TPYAY, JHOJAM TpyAa U pe3yJabTaTaM TPYIOBON AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HMHAMBUAYAJIbHOW TPAaEKTOPUU
obpazoBanms, Oyaymied mMmpodeccud W peanu3anuud COOCTBEHHBIX KHW3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUU, HUHTEPECOB U
noTpeOHOCTEN 00IIIECTBA;

6) 3K0JI0rHYeCKOro BOCIIUTAHUSA:

HKOJOTUYECKH II€JIECOO0Pa3HOTr0 OTHOIIEGHUSI K MPUPOJIE KaK HCTOYHHUKY
CyIIECTBOBAHUS KM3HH HA 3€MJIE;

NOHUMAaHHUS TJI00ATBHOTO XapakTepa JKOJIOTHYECKUX NpoOieM, BIUSHUS
HKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLIMAIBHOM CpEbl;



OCO3HAHUs HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTHIXKEHUM XUMUU IS
pELIEHHS BOIIPOCOB PAlMOHAIIBHOTO IIPUPOIOIIOIB30BaAHNUS;

AKTUBHOTO HENPHUATUA JCUCTBUW, TMPHUHOCAIIMX BpEI OKpPYKAIOIIEH
OPUPOJHON Ccpene, YMEHUs IMPOTHO3UPOBATh HEOJAroNpHUATHBIE SKOJOTUYECKHE
MOCJEACTBHS IPEANPUHUMAEMBIX IEHCTBUI U MIPEAOTBPALIATh HX;

HaJIM4Yus Pa3BUTOIO 3KOJOTMYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYJIbTYPBHI,
OIbITa JESATETbHOCTH JKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHOMN
NpakTUKEe, CIOCOOHOCTM U YMEHUS aKTUBHO HPOTUBOCTOSATH HJEOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUA:

MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U 00ILIECTBEHHOU MPAKTUKH;

NOHUMaHUSA CcHenuUKA XUMHHM KaK HayKd, OCO3HaHUsi e€ poiau B
(dbopMUpOBaHUM PALMOHATHHOTO HAYYHOTO MBINUICHHS, CO3aHUU IIEJIOCTHOTO
NpEACTaBICHUSI 00 OKPYKAIOIIEM MHPE KaK O €MHCTBE IMPHUPOJIbI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS,

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JJI1  COBPEMEHHOM
IMBUJIA3ALMU: B €€ TYMAaHHCTUYECKOW HANPABICHHOCTH W BAaXXHOM pOJIM B
CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOW KYJIbTYpbl, B PEIICHUU TI00ATBHBIX
npoOJieM YCTOWYHMBOTO Pa3BHUTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON M HKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCTIedeHUH
YCIIOBUM YCIEUTHOTO TPYJla U AKOJIOTUYECKH KOMGPOPTHON KUZHHU KAXKIOTO UJeHa
o0miecTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOHOB
MO3HAHUSI, UCTOJb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIEro MUpa U
MPOUCXOASAIINX B HEM U3MEHEHUM, YMEHHUS JeNaTh 000OCHOBAHHBIE 3aKIIIOUCHHUS HA
OCHOBE HAay4yHbIX (DaKTOB M UMEKOIIMXCS JaHHBIX C LEJbI0 MOJy4YECHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XMMHUYECKHWE 3HAHUSA s
penieHust mpoOeM B peaibHbIX KU3HEHHBIX CUTYaIlUsX;

MHTEpeca K ITO3HAHUIO, UCCIEA0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTAMU;

MHTEpeca K OCOOEGHHOCTSIM TpyJa B pa3iMuHbIX cdepax nmpodeccuoHalIbHOU
NEeATEIIbHOCTH.



METAIIPE/IMETHBIE PE3YJIBTATDBI

MeranpeameTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHUU Ha YPOBHE
CpeIHero o0mero 00pa3oBaHus BKIIOYAIOT:

3HaYUMEIE TUTST dhopMupoBaHus MHPOBO33pECHUS o0yJarImxcs
MEXIUCIUTIIMHAPHBIE (MEXKIIPEAMETHBIE) 00IeHAYYHBIE TOHSATHS, OTpPa’KaroIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U COEMUPUKY METOJOB IO3HAHUS,
WCIIOJIB3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIECC, CHCTEMAa, HAyUYHBIM (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCClIeIoBaHNe, HAOI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHue);

YHUBEpCaJIbHbIC yueOHbIe NeHcTBHS (MMO3HABATEIIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJISTHBHBIC), o0ecrneuyrBaroIme dbopmupoBaHUE (bYHKIIMOHAIBHOMN
IPaMOTHOCTH Y COLMAIBLHON KOMITETCHIIMH 00YYarOIIMXCS;
CrIocOOHOCTH 00yJaroIuxcs HUCIIOJIb30BAaTh OCBOCHHBIE

MEKIUCIUTIJIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHbIC YueOHbIC
JICUCTBUS B O3HABATEILHOM U COLUATIBHOM MPAKTUKE.

MeranpeaMeTHble Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA W  PETYISATUBHBIMU
JICCTBUSIMH.

Ilo3naBaTebHbIE YHUBEpPCAJIbHBIE YUeOHbIE AeiicTBUS

1) 6a3oBbIe JJOTHYECKHUE IeHCTBHUSA:

CaMOCTOSITEIbHO  (OPMYNHUpPOBaTH M AKTyaIU3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsATh LEeNH ACATEIbHOCTH, 3aJaBasi MNapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTAaThl JEATEIbHOCTH C TOCTABICHHBIMHU IIEJISIMU;

UCIO0JIb30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACIISITh XapaKTEepHbIE MPU3HAKU MOHSATUN M YyCTaHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHATHUS JJIsI OOBSICHEHUSI OTIETbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpPATh OCHOBAHUSI U KPUTEpUHM Mg KiIacCU(UKAIMKU BEIIECTB U
XUMUYECKUX PEAKIIHIA;

yCTaHaBIUBATh IPUYUHHO-CIEJACTBEHHbIE CBSI3M MEXIYy H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykIeHus (MHAYKTUBHbBIE, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUS] B paccMaTpPUBAEMbIX
SBJICHUSIX, (POPMYIIUPOBATH BHIBOJIBI M 3aKJIFOUCHHS;

OPUMEHSATH B MPOLIECCE MO3HAHUS HCIIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIC) MOJIETH, TPEOOPA30BHIBATH MOJICTbHBIC MPEICTABICHUS] — XUMUYECKUI
3HaK (CUMBOJ) »dJEMEHTa, XuMuyeckas ¢opMmysia, YpaBHEHHUE XHUMHUYECKOM



peakiMu — OpH pEHICHUU YYEOHBIX MO3HABATENIbHBIX M MPAKTHUYECKUX 3ajad,
NPUMEHATHh Ha3BaHHbIE MOJEIIbHBIC MPEACTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUUECKUX PEAKIIUN.

2) 6a3oBble HCCJIeI0BaTEeIbCKUE IeHCTBUSA:

BJIaJ€Th OCHOBAMHM METOJIOB HAyYHOT'O TMO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKLHi;

dbopMyTupOBaTh LEIU U 33/1a4d UCCIEA0BaHUS, UCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOSATENbHO C(hOPMYJIHUPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMbIX CYXKICHUH;

BJIAJETh HAaBbIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHUS U IPOBEACHUS
YUYEHHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJaTh 332 XOJI0OM
npolecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3ynbTaT, (POopMyIUpOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O TIPOJICTaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIENOBATEIbCKOW U MPOEKTHOU
NEeSATETbHOCTH, MPOSBISITH CIOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOWCKY METOJOB PpEIICHUS MPaKTUYECKUX 3a7ady, MNPUMEHEHUIO Pa3IUYHbIX
METOJIOB MO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHMKAX HWHGoOpManuu (HAy4IHO-
NoMyJsipHas JIMTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE MMOCOOUS,
pecypcel MHTEpHETA), aHaTM3UpOBaTh MHPOPMAIIUIO PA3TUYHBIX BUAOB U (OpM
peCTaBICHUS, KPUTUYECKU OIICHUBATH e JIOCTOBEPHOCTh u
HEMIPOTHUBOPEYUBOCTD;

dbopMynupOBaTh 3aMpOChl U MPUMEHATHh Pa3IUYHBIE METOJIbI MPU MOUCKE U
otoope wuHpopmanu, HEOOXOJAMMON JJIS BBIMOJHEHUS Yy4eOHBIX 3ajad
OIPEIECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUS WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI M pa3IMUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMAJIbHYIO  (QOpMYy  TPEIACTABICHHS
uH(popmaluu (CXeMbl, rpapuKu, T1arpaMMbl, TAOTUILI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KauyecTBE CpelcTBa npu pabore ¢
XUMHYECKOM uHGOpMalMel: NPUMEHITh MEXIpeAMeTHbe (pu3ndeckue u
MaTeMaTU4YeCKue) 3HaKU U CUMBOJIBI, (HOPMYJIbl, a00OpeBUATypbl, HOMEHKJIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJHNYCCKUC CPCACTBA HATJTIAJHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKAa€MOU TEMBI B XOJIe IMajiora u/uiu
JIMCKYCCHUH, BBICKA3bIBaTh UJICH, (POPMYJIHPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJHECHHS TIPEIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIMECH pe3yJbTaTOB II03HABATCIIBHOM ACATEIHLHOCTH,
HOJIYYCHHBIX CAMOCTOSATEIBLHO MM COBMECTHO CO CBEPCTHHKAMH IIPY BBITTOJTHCHUHT
XUMHYECKOT0 AKCIIEPUMEHTA, MPAKTUYCCKOW PpabOThI MO MCCIICIOBAHUIO CBONCTB
U3y4aeMbIX BEINECTB, pPeaU3allMKi YYeOHOr0 MPOEKTa, U (POPMYIMPOBATH BHIBOJIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCICIOBAaHUN IMyTEM COTJIACOBAHMS IMO3UIIUN B
X0J1e 00CYXeHUsI 1 0OMEHAa MHCHUSMHU.

PeryasiTuBHbIC YHHUBEpPCAJbHbIE Y4eOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIHO TUTAHUPOBATh W OCYHIECTBISITH CBOIO TMO3HABATEIbHYIO
NEeSATEeIbHOCTh, ompenenss €€ LeaM W 3aJadd, KOHTPOJIHUPOBAaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TpeylaraéMblii  aIrOpUTM JEUCTBUU TIpHU
BBITIOJIHEHUHM y4YE€OHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh Haunbosee
3¢ PeKTUBHBIA CIMOCOO WX pEIICHUS C Y4YETOM MOJIYYEHHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKLIHUSIX;

OCYIIECTBIISATh CAaMOKOHTPOJIb [JEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a U
CaMOOILICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE Pe3ybTATHl OCBOCHUS MPOTPAMMBI IO XUMHUU Ha YTrIyOJIEHHOM
YPOBHE Ha ypOBHE CpEAHEro oOuiero oOpa3oBaHUs BKIIIOYAIOT CHEU(pUUYECKUE
JUTSL y9eOHOTO TIpeIMeTa « X MMUSD» HayYHbIE 3HAHMS, YMEHHS U CTIOCOOBI ICHCTBUI
[0 OCBOEHHUIO, MHTEPIPETAUN U MPEOOPA30BAHUIO 3HAHUM, BUABI AEATEILHOCTH
MO TIOJIYYSHUI0O HOBOTO 3HAHHS U NMPUMEHEHHIO 3HAHUU B PA3IUYHBIX Y4EOHBIX
CUTYaIUsX, @ TAK)KE B PEaJIbHBIX JKU3HEHHBIX CUTYyAIllUsAX, CBA3aHHBIX C XuMue. B
nporpaMMe IO XUMHUHU TPEIMETHbIE pe3yJbTaThl MPEACTABICHb MO Trojam
U3Y4YECHUS.

10 KJIACC

[IpenMeTHBIE pE3yibTaThl OCBOCHUSA Kypca «OpraHuueckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAUYCHHH OPTraHUYeCKOu
XUMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ poyin B 00ECIEeUEeHUU YCTONUMBOTO
Pa3BUTHUS YEJIOBEYECTBA B PEIICHUHU MPOOJIEM SKOJIOTHUECKOM, YIHEPTeTUYECKON U



NUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTepHUasoB,
HOBBIX HMCTOYHUKOB HHEPrUH, B o0OecrieueHnn palOHATIBHOTO
IPUPOIONONIBE30BaHNS, B (OPMUPOBAHMM MHUPOBO33PEHUS M OOMICH KyJIbTYpHI
YeJloBEeKa, a TakKe OHKOJOTHMYEeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOHOM Cpelie;

BJIAJICHUE  CHCTEMOM  XHMHUYECKHX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIUE MMOHATHS — XUMUYECKHUM JIEMEHT, aTOM, PO U AIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alUs aTOMHBIX oOpOuTaneil, WOH, MOJeKya,
BaJIEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAs Macca, MOJISIPHbIA O0BEM, YIIIEpOAHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpylmna, paaukald, CTPYKTypHble QopMyibl (pa3BEPHYTHIE, COKpallEHHbIE,
CKEJIETHbIE), W30MEpHUs CTPYKTypHas U MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKasi), H30MEpPbl, TOMOJOTHUECKUN Psll, TOMOJIOTH, YIJIEBOJOPOJHI,
KHUCIIOPOJ- U a30TCOJAEpIKalUe OpraHUYecKHe COEIUHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(mepuomuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHECHUS
U TPEeBpAIllEHUs] HHEPIHMH TMPU XHUMHUYECKUX pPEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUM SI3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHUS, JIeKAIUe B OCHOBE
NOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBICHHI; MPEICTABICHUS
0 MEXaHU3MaxX XUMHUYECKHX pPEaKlUi, TEPMOJUHAMUYECKUX U KHHETHUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O B3AUMHOM BIIUSIHUM aTOMOB M T'PYIIN aTOMOB
B MOJIEKYyJIaX (MHIAYKTUBHBIA U Me3oMepHbId 3 dexTrl, opueHtanTsl [ u Il pona);
¢dakToNOrHUecKre CBEJACHHS O CBOMCTBAxX, COCTaBe, IMOJYYCHHH U O€30MacHOM
UCIIOJIb30BAaHUM BAKHEUIIIUX OPraHUYECKHX BEIIECTB B OBITY W MPAKTUUYECKOM
NESATeTbHOCTH  4YeJIOBeKa, OOMMX  HAyYHBIX  NOPUHIUIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TepepabOTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBIABIISITH XapaKTEPHbIC MPU3HAKU TMOHATHM,
yCTaHaBJIMBATh MX B3aHMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHUS NPHU
ONHMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COEAUHEHUN;

c(hOpMUPOBAHHOCTH YMEHHII:

UCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OpraHUYEeCKUX
BEIECTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKUX PEAKIUNA U PAaCKPhIBATh MX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMN  MOCPEICTBOM  COCTABJICHUS
DIIEKTPOHHOTO OajaHca JTUX peaKkIui, peakuuid HOHHOrO OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAUIEHHBIX HOHHBIX YPaBHEHHI;



U3rOTaBIUBATh MOJIEIU MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTIOCTpAllUU
UX XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOECHUS;

chOpMHUPOBAaHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJICKHOCTh M3YYCHHBIX
OpraHMYECKHX BEIIEeCTB IO HMX COCTaBy MU CTPOCHUI0 K ONpPENeIEHHOMY
KJIAcCy/TpyIiie COCNMHEHUWH, JaBaTh WM Ha3BaHUA [0 CHUCTEMaTHYECKOM
HoMenknatype (IUPAC) u npuBoAWTH TpUBHUAJIBbHBIE Ha3BaHUA ISl OTACIIBHBIX
NpeICTaBUTENCH OpPraHMYEeCKUX BEIIEeCTB (ITUJICH, alleTUJICH, TOJIYOJ, TIIHIEPHH,
STUJICHTTUKONb, (eHos, QopManpaeruja, areTalibAeru]l, aleToH, MypaBbHHAas
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CT€APUHOBAsSI, OJICMHOBAs, TATbMUTUHOBASI KUCJIOTHI,
TJIMLWH, aJlaHWH, MallbT03a, (PpyKTO3a, aHWIMH, TUBHUHWI, W30IMPEH, XJIOPOIPEH,
CTHUPOJI U IPYTHE);

cOpMUPOBAHHOCTh yMEHHUS OIpPEACNSITh BUJl XUMHUYECKOW CBSI3M B
OpTraHWYECKHX COEJUHEHMSIX (KOBaJ€HTHass W MOHHAs CBs3b, G- M T-CBS3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAaHHOCTh YMEHUS MPHUMEHSATh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux Bemects A. M. BytnepoBa s 0ObsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAaHHOCTh, ~ YMEHHMI  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
dbuznuecKkue W XUMHUYECKHE CBOWCTBA TUMUYHBIX MPEACTABUTENCH pa3IMUHBIX
KJIACCOB OPTaHWYECKHUX BEIECTB: AJIKAHOB, IIMKIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB,
QIKUHOB, apOMaTHYECKUX YIJIEBOAOPOAOB, CIHPTOB, ajbIErHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTHIX U CIOKHBIX (PUPOB, )KUPOB, HUTPOCOCIUHEHUIN U
aMHHOB, AMUHOKHUCJIOT, O€JIKOB, YIJIEBOAOB (MOHO-, M- W TOJIMCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBS3b  MEXKJIY HHUMH  YpaBHEHHUAMH
COOTBETCTBYIOUIMX XHMHUYECKUX pEaKUUHd C MCHOJIB30BAHUEM CTPYKTYpPHBIX
hbopmyu;

chOpMUPOBAHHOCTh YMEHUS TMOATBEPKJAaTh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CITIOCOOHOCTH OPTraHUYECKUX COSUHEHUN OT
KpPaTHOCTH U TUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOI'O BJIMSIHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIax;

chOpMHUPOBAaHHOCTHh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YTIEBOAOPOIHOTO
CeIpbsl  (He(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro ImnepepaboTKu U
NPaKTUYECKOe MPUMEHEHHE MPOYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh BJIAJACHUS CHUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
MeTO/aX MO3HaHUs — HAOJIIOIECHUH, U3MEPEHUH, MOJEIUPOBAHUH, SKCIIEPUMEHTE
(peaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS,

c(hOpMUPOBAaHHOCTh yMEHUSI IPUMEHSATH OCHOBHBIE omneparuu
MBICJTUTEIILHON JCATEIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTU3aIMI0, BBISIBICHUE MPUUYUHHO-CICACTBEHHBIX CBSI3€M — JUISI U3y4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUU C
MOHATUSMU UM TPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s
0onee OCO3HAHHOTO TMOHUMAHUSl CYIIHOCTH MaTepUaJIbHOTO E€IUHCTBA MUDPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYECKON XUMHU JJis1 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

chOpMUPOBAHHOCTh YMEHH: MPOBOAUTH PaCU€Thl MO XUMHYECKUM
dbopmynaM U ypaBHEHHSIM XUMUYECKHUX PEAKIM C UCIOJIb30BAaHUEM (PU3HUECKUX
BeIMUUH (Macca, OOBEM Ta30B, KOJIWMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXIACHUIO XUMHUYECKOU
dbopMyJibl BelleCTBA MO HM3BECTHBIM MAaCCOBBIM JOJISIM XMUMHUYECKUX SJIEMEHTOB,
MIPOJIyKTaM CTOPAHMS, TUIOTHOCTH T'a3000pa3HBIX BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OILICHUBATH
C TMO3UIUM  DKOJOTMYECKOM  O€30MacHOCTH  IMOCIEACTBUS  OBITOBOM M
MIPOU3BOJICTBEHHOM JCATEILHOCTH YEJIOBEKa, CBSA3aHHOW C TepepaboTKOM
BEIIECTB, UCIOJI30BATh MOJYyUYECHHbIC 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHHIM
npo0JIeM B CUTYyaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IUIAHUPOBATH M MPOBOJUTH
XUMUYECKUM HKCHEPUMEHT (TOJIydeHHE U U3YYEHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PpEAKIUH YIJIEBOJOPOJOB pa3IMYHBIX KJIacCOB U
KHCJIOPOACOAEPKAIMNX OPraHUYECKUX BEHIECTB, PELICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1O PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJICHUEM TIPaBUII
O0e3omacHOrO OOpallleHusi ¢ BEHIeCTBAMU U J1TAOOpaTOPHBIM O0OPYTOBAHUEM,
dbopMyIupoBaTh IEJIb MCCICAOBAHUS, TMPEIACTABIATh B Pa3IUYHONW (dopme
pe3yJIbTaThl 3KCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHHII:

coOJro1aTh MpaBUiia PKOJIOTHYECKU IEeCO00pa3HOTro MOBEACHUSI B OBITY U
TPYAOBOM NEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3/10POBbS, OKpPYKAIOUIEH
MIPUPOJTHON CpEeAbl U JOCTHKEHUA €€ YCTOMUYNBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO [EWCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbIC noka3arens [1JIK;

aHAJIM3UPOBATh 1EJECO00PA3HOCTh NMPUMEHEHUS OPraHMYEeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIICHUS PUCK-TTI0NIb3a;

chOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANPABICHHBIN TMOUCK
XUMUYECKOU MHPOPMAILIMK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBOM nHpopmanuu, UHTepHeT U apyrue), KpUTHUYECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(]OpMalnio, epepadaTbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUHM C MOCTABJICHHOU yueOHOM 3aaueil.



11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI Kypca «OOmias M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

chOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAIbLHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SABJICHUW NPUPOJbBI, O MECTE M 3HAYCHUU
XUMHHM B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJid B 00OECIEYEHUH YCTOWYHBOTO
pPa3BUTHSA, B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SHEPreTHUYECKOW W IHIINEBOM
0€30IMacHOCTH, B PAa3BUTHUU MEIWIIMHBI, CO3JaHWM HOBBIX MaTepHalioB, HOBBIX
HUCTOYHHUKOB JHEPTHH, B OOCCIICUCHUU PAIIMOHAIBLHOIO MPUPOIONOIH30BaHUSA, B
GbOpMUPOBAaHUM MHUPOBO33PEHUS U OOIIEeH KyJIbTyphl 4YeJOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U TMPUPOTHOU

cperne;
BJIQJICHHE CHUCTEMOM  XHUMHWYECKHUX  3HaHUM, KOTOpasi  BKJIKOYAET:
OCHOBOTIOJIATAIONIME TOHSATUS — XWUMHUYECKHM DJJIEMEHT, aToM, SJIpO aroMa,

W30TOIBI, JIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTANIA, OCHOBHOE U
BO30YXKJIEHHOE COCTOSHHUS aToMa, TUOpuau3alids aTOMHBIX OpOuWTajned, HOH,
MOJIEKYyJla, BaJICHTHOCTb, DJICKTPOOTPUILIATEIbHOCTh, CTENEHb  OKUCIICHUS,
XUMHYECKass CBsA3b (KOBaJICHTHAs, WOHHAS, MeTaUIndecKas, BOIOPOHAs),
KpUCTAJJIMUECKAsT PENIETKa, XWUMHUYECKas peakius, pacTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJUTBI, DJICKTPOJUTHYECKAs JUCCOIMALIMSA, CTENEeHb JAUCCOLMAIINM,
BOJOPOJHBIA TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIIOBOH 3(PheKT
XUMHUYECKON PeaKIuM, CKOPOCTh XUMUUYECKOU PEAKIIMU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTUUYECKON TUCCOIMAIUHU, MEPUOTAUYCCKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpAaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHCHUS U
MIpEBpAILCHUS] PHEPTUHU NMPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIMMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK
XHMHUH, MHUPOBO33PCHUYECKUE 3HAHMWSA, JIeKAIIMEe B OCHOBE MOHHUMAaHUS
INPUYUHHOCTH U CHUCTEMHOCTH  XMMUYECKMX  SIBJICHHUM;  COBPEMEHHBIC
MPEJICTAaBIICHUSI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJMOJICKYJIIPHOM YPOBHSAX; TMPEJCTABICHUS O MEXaHU3Max XUMHUUYECKUX
peakuuii, TEePMOJUHAMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUSI, 0 XUMHUYECKOM PAaBHOBECHUM, PACTBOpPAX W JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJCHHMS O CBOMCTBAX, COCTaBe, MOJYYCHHUH M OE30MMacHOM
WCIIOJIb30BAaHUM BAXHEUIIMX HEOPTraHWUYECKUX BEHIECTB B OBITY M MPaKTHUUYECKON
NEATCIbHOCTH  YeJOBEeKa, OOIIMX  HAay4YHbIX MPUHIMIAX  XHMHYECKOTO
MIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISBISIT XapaKTEpHBbIC MPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJI30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMCAaHNHU HEOPTAaHUYECKUX BEIIESCTB U UX MPEBPAICHUT;



c(hOpMUPOBAHHOCTh YMEHHSI HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi
cocTaBieHUsI (QOpMyJd BEIIECTB U  ypPaBHEHUM XHUMHUYECKHX  peaKIui,
cucrematnueckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHUSI ONIPEIEISATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSX, BUJ XUMHUYECKON CBS3M (KOBaJEHTHAs,
WOHHAsl, MeTaJulMuecKas, BOJOpPOJHAs), THUI KPUCTAJUIMUECKON  pEemeéTKu
KOHKPETHOT'O BEUIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBHCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHUYECKOM CBA3M U THUMA KPUCTALUIMUYECKONW PEIIETKH, OOMEHHBIH U
JOHOPHO-aKUENTOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJIECHTHOM CBA3U;

chOpMUPOBAaHHOCTh ~ YMEHMH:  KJIacCU(PUUUPOBATH:  HEOPraHUYECKHeE
BELIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU 110 PA3IUYHBIM PU3HAKAM (YUCITY
U COCTaBy pEAarupyrolux BEIIECTB, TEIJIOBOMY 3(h(eKTy peakiuu, U3MEHEHHIO
CTETICHEW OKHWCJICHHSI JJIEMEHTOB, OOpaTHMOCTH, Y4YacTHUIO KarTajau3aropa W
JPYTHUE); CAMOCTOATENLHO BHIOMpPATh OCHOBAHUS M KPUTEPUU ISl KiIacCU(pUKAITUI
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHIL;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MEPUOIUYECKOr0 3aKoHa Jl.
N. MenneneeBa 1 JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 00 bSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIINH;

chOpMUPOBAaHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMMHUYECKHX JJIEMEHTOB IME€PBOTO—4ETBEPTOrO MEPUOIOB
[Tepunoanyeckon CHUCTEMBI .. Menneneena, HCIIOJIb3Y S HOHSTHUSA
«QHEPTeTUYECKUE YPOBHU», «IHEPTEeTUUYECKHE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE U BO30YXKAEHHOE SHEPreTUUYECKUE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKUX BJIEMEHTOB M HUX
COCIMHEHUM 10 mnepuogam u rpynnaMm Ilepuonmyeckon cucremsl J[. U.
MenpeneeBa, BAJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMHYECKHE  CBOWCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYIIECTBOBAaHUE T€HETUYECKOW CBS3M MEXAY HEOPraHMYECKHUMHU BEIIECTBAMHU C
MOMOUIBIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIUNA MOCPEICTBOM COCTaBIICHHS 3JEKTPOHHOrO OanaHca
ATUX PEAKIHM; pEeakInid HOHHOTrO oOMeHa MyTEM COCTaBICHHS WX IOJHBIX U
COKpAalIEHHBIX  HMOHHBIX  YPaBHEHMM;  pEaKUUMHd  TUAPOJIM3A;  pPEaKUUu
KOMILIEKCO00Opa30oBaHus (Ha MpuMepe THAPOKCOKOMILIEKCOB ITUHKA U allFOMUHUSA);



chOpMUPOBAHHOCTh yYMEHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi ¢ y4éTOM HMX JHEPIeTHUYECKHUX XapaKTEPUCTHK, XapaKTep
U3MCHEHUSI CKOPOCTH XHWMHYECKOW pEakIuW B 3aBHCHMOCTH OT Pa3IHYHBIX
(hakTOpOB, a TaKKE XapaKTep CMENIEHUS XUMHIECKOTO PAaBHOBECHS IO/ BIUSHAECM
BHeIIHUX Boznericteuil (mpunnun Jle lllatense);

chOPpMUPOBAHHOCTh yYMEHHUS XapaKTepu30BaTh XHUMHUYECKHE PEaKIIHH,
JeXallre B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHUsI CEPHOM KHCIIOThI, aMMHaKa,
oOlllMe Hay4YHbI€ TMPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; IIEJIECO00PA3HOCTh
NPUMEHEHUS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOIICHUS PUCK-TTONTh3a;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAaHMA O METOAaX HAyYHOIO
MO3HAHUS SBJICHUW TPUPOABI — HAOMIOJACHUE, H3MEPCHHE, MOJICITUPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax,
YMEHUS IPUMEHSITh 3TU 3HAHUS TIPU SKCIEPUMEHTATILHOM HCCIEIOBAaHUYU BEIIECTB
U I OOBSACHCHHS XHWMHYECKUX SIBJICHUH, HMMEIONUX MECTO B IIPHUPOJIE,
MPaKTUYECKON JIEATeTbHOCTH YeJIOBEKA U B TOBCETHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHATUSMHU U TIPEACTABICHUSMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0CO3HAaHHOTO MOHUMAaHUS MAaTePUATILHOTO €IMHCTBA MUDA;

chOpMUPOBAHHOCTh yMEHHUS NPOBOJUTH PacuéThl: C HCIOJb30BAaHUEM
MOHATUN «MaccoBas JIOJSI BEIIECTBA B PAaCTBOPE» M «MOJISIpHAS KOHIICHTPAITHSY,
Macchl BelllecTBa WK 00bEMa raza mo U3BECTHOMY KOJUYECTBY BEIECTBA, MAacce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOTO 3 deKTa
peaKkIiy; 3HAYeHUs BOJOPOJHOTO IMOKa3aTelsl pacTBOPOB KUCIOT U IIENOYeil ¢
M3BECTHOM CTENEHBIO JHCCONMAIlMM; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJIyKTa pPEakiM, €Cld OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OmnpeaeIEHHON MacCOBOM JT0JIel pacTBOPEHHOTO BEIIECTBA WMIIM JAaHO B HM30BITKE
(MuMeeT TpUMeCH); MOJM BBIXOJA TMPOAYKTa pPEAKUUU; OOBEMHBIX OTHOILIECHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIHLHO IUIAHUPOBATH M TPOBOJUTH
XUMHYECKUM  JKCIEpUMEHT  (IpOBEJEHHE  peaklui  HMOHHOTO  OOMeEHa,
MOATBEPK/ICHUE KAU€CTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpeeIcHUe
Cpelbl PAcTBOPOB BEIIECTB C TOMOIIBI0 HHJWKATOPOB, HU3YYCHUE BIUSHUS
pasnmuuyHbIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, PEIIeHHe
DKCIIEPUMEHTAIBHBIX 3a7ad 1o TemMaM «Mertamiey u  «Hemeramie») ¢
coOJroieHreM IpaBuil 0€30MacHOTO OOpallleHUs C BEUIECTBAMH U JIa0OpaTOPHBIM
obopynoBaHueM, (GopMyIHpOBaTh IEdb HCCIEAOBaHUS, MPEACTABIATH B
paznuyHOil (hopme pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAaHHOCTh YMEHUI: COOJIIOIATh MpaBUIa MOJb30BaHUS XUMUYECKON
NoCyIol W J1abopaTOpHBIM O00OpYyJIOBaHMEM, OOpalleHUs C BEUIECTBAMU B
COOTBETCTBUU C HMHCTPYKIIUSIMH II0 BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECCKUX
OTBITOB, HKOJIOTMYECKH 11€JIeCOO00Pa3HOro TMOBEACHUS B OBITY W TPYIOBOMH
NEATEIIbHOCTU B LEISAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYXAIOIIEH MPUPOIHON
cpeapl M JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JIEHCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIch nokaszaresns [T/K;

chOpMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMHYECKOM MHGOPMAILIUK B PA3IMYHBIX UICTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JuTepaTypa, cpelicTBa MmaccoBoil nHpopmaiuu, UHTepHET U Apyrue), KpUTUUECKU
aHaJU3UPOBaTh XUMHUYECKYI0 MH(GOpMaIINIO, NepepadbaThiBaTh €€ U UCIO0JIH30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOH 3amaueii.
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