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MOSACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpa3zoBaTenbHON IPOTrpaMMBbl CpeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DegepasbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepany, pealM3yOIIUX OCHOBHbIE 00Opa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUS 3aHUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpa3zoBanus yvamumxcs 10-11 xmaccos.
W3yuyenue mpeamera, pealdyeMoe B YCIOBUAX JIu(dPepeHIInpOBaHHOTO,
npoguiabHOTO 00y4YeHHs, TPU3BAHO OOECHEYUTh OO0IEe00Pa30BATEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aZanTaiyyi UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4YEeHHs] B OpraHM3alusix MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISE€TCA OAHOW U3 MPUOPUTETHBIX TUCIUILIUH.

B nporpamme mno XWMHHM Ha3Hau€HUE TMpeaMera «XHUMHS» TOJydaeT
noJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, Ccoaepx aHus,
pe3ynbTaTOB OOydeHHUS M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIOTCS CIIEIYIOLIUE BBIIOJHAEMBIE MPOrPaMMON 10
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaeT
NOJy4YeHHE NPEJCTaBICHUS O LEJsIX, COJIEp)KaHuu, oOueil cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS W PA3BUTHS 00yUaIONIUXCsl CPEICTBAMH MIPEIMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast MpeaycMaTpuBaeT
ONpeJieNIeHNe: NPUHLHUIIOB CTPYKTYPUPOBAHUS W IOCIEI0BATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaja, KOJUYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTepUCTUK; MOAXOJ0B K (OPMHPOBAHUIO COAEPKATEIBHOU OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OOYyYarollUXcsl B
paMKax HWTOTOBOM aTTecTalud B (QOpMe €IMHOI0 TOCYJapCTBEHHOIO
AK3aMEHa MO0 XUMHH.

[Tporpamma a1t yriryOJIEHHOTO N3YUYEHUST XUMUH:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3y4YeHUsT B paMKaxX OTHAENIbHBIX MpoduieH, NpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTypUpOBaHUE €ro I0 KjaccaM, OCHOBHBIM
CoJiepKaTeNbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHyEMOI0o
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh H3YUYCHUs] Yy4eOHOro
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a]a4 U3yYeHUs MpeaMera
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METaINpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOYyYaroImerocs 10 OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpaMMe IO XMUMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJep)KaHMsl y4eOHOTO mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

B cootBercTBUM ¢ KoHUeNTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeTOB 0a30Boro u yriayOoJEHHOTO YPOBHEH B CHCTEME
muddepeHnMpoBaHHOTO O0Y4YEHHUsT HAa YpPOBHE CpEIHEro o0Imero oOpa3oBaHUs
XUMHUSI Ha YpOBHE yrIyONEHHOTO W3YYCHHs] HampaBlieH Ha pealn3alluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TaloM  MOJYy4YeHUSI  XUMHUYECKOrO
oOpa3oBaHHS B paMKax HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX W OpraHHU3allUsX CpeaHEro npodeccuoHalIbHOTO
oOpa3zoBanusa. B 53Toll cB3M wu3ydeHne mnpeamera «XUMHS» OPHUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YrIyOJeHHe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONTUXCsI, BEIOPABIINX OMPENEAEHHBIA TPODUITh
OoOy4YeHMsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIONIETO OTYyIeHUS XUMUIECKOTO
o0pa3oBaHus B OpraHu3anusax npodeccuoHalbHOro oopasoBanus. Hapsany ¢ 3tum,
B cBete TpeboBanuit ®I'OC COO Kk MIaHUPYEMBIM pE3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHHUE TMpeaMera «XuMHs») OpPHUEHTUPOBAHO TaKXe Ha pelleHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOIO Pa3BUTUA OOydaronuxcsi, Ha (OPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHUH, YMEHHHN palMOHAIM3alUM y4eOHOro Tpynaa u
000OIIEHHBIX CIOCOOOB  JIESITENBHOCTH, UMEKOIINX  MEKAUCIUTIINHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBistonuMu IpeAMeTa «XUMHUs» Ha ypOBHE YTIiyOJEHHOTO M3y4YeHUs
ABJISIIOTCS  yrIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHudeckas xumus». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B IMporpaMMe IO XMMHHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsx 06a3oBoro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copaepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XUMHS» COCTABJISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cHcTema
3HAHUW TIOJTydaeT OmpeeEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIUA 00BEM  (PAKTOIOTUUECKOTO
marepuana. Tak, Ha YriayOJEHHOM YypOBHE H3Y4YeHHs TpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BEMa 3HAHUW O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX MX COEIWHEHUN HAa OCHOBE PACIIMpPEHUs U yriayOJeHus
NPE/ICTaBICHUH O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSA3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS] XMMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanydeckoro 3akoHa u llepuoamdeckoit
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHUHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
pa3pyllieHnHd, a TakKe C TOYKHU 3PEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIECCaX U AJIEKTPOJIU3E PaCIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHE BOMpocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIuu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKaHHE KYpCOB XUMUU
yIIIyOJIEHHOTO YPOBHS U3yUE€HUS JIJIs1 KIACCOB ONpeAeEHHOro npoduis (ri1aBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOINMOJHEHWHA K OOmmel cucreme
MpPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMAHUE CMEKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHUe OyJIyT MMETh JIEMEHThl yuyeOHOTOo Marepuana nmo obmiedt xumuu. [Ipu
M3YUYECHUHU TIpeAMEeTa B JIaHHOM CJydae akIeHT OyaeT ciAelaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUHU U B (U3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUs



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TO0 Xe BpemMs B coaepkaHUM TMpeaMeTa sl KIACCOB XHMMKO-
Oouosiornueckoro npodusis OONbIIUN yACHIbHBIM BeCc OyAeT UMETh OpraHuYecKas
xumusi. B 3TOM ciydae mpeaocTaBisieTCs  BO3MOXKHOCTh it Oolee
00CTOATENILHOTO  PACCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJIAT, K TMpUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUIbI, O€JIKU, YIJIEBOJAbI, HYKICHHOBBIC
KUCJIOTBHI U Apyrue. IIpu 3TOM 3HaHUS O COCTaBE M CBOWCTBax MpeICTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CIY>XKaT OCHOBOW ISl W3y4YCHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, IbIXaHUS, TTUIIEBAPCHHUS.

B nmmane ¢dopmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHHUS HAYUYHBIX
3HAHUW M3ydeHHE TpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SAX C YYEOHBIMH TIpeAMETaMH, BXOASIIUMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HaydHbIe MNpeaMeTh», «MaTemaTtuka u
uHpopmatukay u «Pycckuii 3bIK U IUTEpPATYpay.

[Ipyu um3ydyenun yuyeObHOro mnpeamera «XuMus» Ha YriIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOT'O U CpellHEero o0miero odpazoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEepBOCTENIEHHOW 3HAYUMOCTH SIBJISIETCSI (POPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. PemieHue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHsI TpeIMeTa Mpeiroiaraet
pean3almIo TaKUX LEJIeH, KaK:

e (opmupoBaHue TmNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecrieueHUu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUH  TPoOIeM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnu PalMOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHPOBAHUN
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOpUM XHWMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMH BEIIECTBA HA Pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMHYECKUX U
KMHETHYECKNX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAax, 00 00mux
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM i1 OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XUMHH, JIsI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIONIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPaMOTHOTO pEIIeHUsI MPOoOeM, CBIA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKON 0€30MacCHOCTH IOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATENHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BCIILICCTB;

yriyOJieHue  TMPEeJCTaBICHHM O  HAay4YHbIX  METOJIaX  IO3HaHUA,
HEOOXOIUMBIX JJIi TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJIEHHH, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnane peanuzanuu TEpPBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIHI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oO0pa3oBaHMs MPU HU3YUYCHHUH
npenMera «XuMuUs» Ha  yrayOJIE€HHOM  ypoBHE 0COOyI0 — aKTyaJbHOCTh
IpPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUS K TMpoOIlecCCYy TBOpPYECTBA B O0OJIACTU TEOPETHUECKHX H
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOCHHS
0011e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEINIEKTYAIBHBIX U TBOPUECKUX
crocoOHocTel oOydaromuxcs, (OpPMHPOBAHHWE Y HHUX CO3HATEIHHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCIIOBHIO YCHEITHOW MPOodeCCHOHATBHON M 00IIECTBEHHOM JIeSITCIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHNE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHUOOPETEHHUE OIBITa OOMIECTBEHHO-
MIOJIE3HOM IKOJOTUYECKOU AEATEIIBHOCTH.

OO6muiee 9uciIo 9acoB, MPEAYCMOTPEHHBIX /ISl M3YUCHUS XUMHH HA YTITyOJICHHOM
ypOBHE cpesiHero obiiero oodpasoBaHus, coctabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yrjepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXXHOCTM aToMa yriepona. XHMHUYECKas CBSA3b B
OpraHUYeCKUX COCAUHEHUsSX. Tumbl TUOpPUAM3AMK ATOMHBIX OpOuTaei
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIN). THIBI NEepeKphIBAaHUS AaTOMHBIX oOpOuTaned, o©- U T-CBS3U.
OnunapHas, nBoWHAasE W TpoiHasi cBsi3b. CrocoOBI pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpraHMYecKuX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (HOpMYJIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHbIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl u30Mepuu: CTpyKTypHas, HOpPOCTPAHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJEKYJIAX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUS OpraHUYECKUX peakiuid. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAaKOMJICHME ¢ oOpa3naMH OpraHMYeCKMX BEIIECTB W MaTepuajlaMyd Ha HX
OCHOBE, OIIBITBl 10 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBAaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankansl. ['omonioruueckuii psj aakaHoB, o0mias popmysia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOIEKYIN alKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOWTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKHE CBOWCTBA AaJKAHOB: pEAKIMU 3aMENICHUs, HW30MEpHU3alNH,
NETUIPUPOBAHMS, IMKIIU3ALMY, IUPOJN3a, KpEeKUHra, ropenus. [Ipeacrasinenue o
MEXAHU3ME PEAKIUN PATUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTydYeHUsI U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKUX CBOMCTB MalbiX (IUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoanKaHOB. CrocoObl MOJTyYeHUs U
MIPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ['omonorudyeckuil psii ankeHoB, o6OImias Gopmysia, HOMEHKIATYypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyl —alKeHOB, SP-
rudpuan3anus aTOMHBIX OpOuWTaie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMUYECKHUE CBOWCTBA: pEaKIMU MPUCOCAUHEHUS, 3aMEIICHUS] B O-TIOJ0KEHUE
Ipu JIBOWMHOM CBSI3M, MOJIUMEpU3allMd U OKucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHDKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanivie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHUS U XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX  JIUCHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanusa
CONpsDKEHHBIX TueHOB. CrOCOObI MOTyUYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001Ias Gpopmyia, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaneid yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3AUUd U
TpUMEPHU3ALNH, OKUCIEHUA. KUCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINUX KOHUEBYIO
TpOHHYIO0 CBsI3b. KauecTBeHHBIEC peakinyi Ha TPOMHYIO CBsi3b. CrIOCOOBI OTydYeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OMONOrMYEcKHil psii apeHOB,
obmrast hopmysa, HOMEHKIATYpa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUH 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOAOPOJHOM paJIMKalie, PEAKUUU IPUCOCIUHEHUS, OKHUCJIEHHE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OPUEHTUPYIOMIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aTKUIBHBIX PaTUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMATHUUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yrosib u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIly, HUTPOTPYIIY, I[MAHOTPYIIILY,
amuHorpymmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peaKkIuii  yriieBOJOPOJOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aWMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapy)EHUE
yrjepoja ¥ BOJOpPOJa B OpPraHWYECKHX BEIIECTBAX, IOJyYeHUE OJTHICHA U
U3Y4YeHHE €r0 CBOWMCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3llaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJIEKYJ
YTJIEBOJOPOIOB U TFaJOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJa ¥ 9TaHojia). ['oMonoruueckuit psa, obOmas ¢dopmylia, H30MEpHs,
HOMEHKJIaTypa U kinaccudukamus. Dusnueckre CBOWCTBA  MPeAeNbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakuus Ha OJJHOATOMHBIE COUPTHL. [[elicTBHE 3TaHOJa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TMOJMy4YeHUsT M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIULEpUH. Puznueckue M
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILCHUS], B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne 0 MexXaHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlefictBe Ha opraHu3M 4YenoBeka. (CHocoObl TMOMYy4YEeHHS] W TNPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIIBI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB (penona. KauecTBeHHble peakiuu Ha (eHos. ToxcHyHOCTH (eHoa.
CrniocoObl ostydyeHus u npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['oMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA allbJCTUIIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJ0B M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, PEaAKIMU C Y4acTUEeM YIJICBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHCJIOT. [IpeacTaButenu BBICIIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyna, HU30Mepus |
HOMEHKJaTypa. PU3NUECKHE U XMMHUYECKUE CBOWCTBA: THJPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKHE CBOMCTBA )XKUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ou3ndeckue CBOWCTBA M HaXOXIEHHUE B mpupoae. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA IIIOKO3bl: PEAKIIMH C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
IpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACIATEIBHOCTH Opranu3ma. /lucaxapuasl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromye 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponns
nucaxapunoB. HaxoxaeHnune B npupojsie u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHME CBOMCTBA KpaxMmalia M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmalia: THAPOJN3, KAaYECTBEHHAsl PEaKus C HOJOM. XHMHUYECKHE
CBOMCTBA UEJUIIOJIO3bI: TUAPOJU3, MoyyeHue 3¢GupoB ueitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



DKCIEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W HMX MPEBPALICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE€, B3aUMO/JICMCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kajius (BO3MOXKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) u  rugpokcumom  menu(Il)), peakuus raunepuHa
ruapokcuom Meau(Il), xumuueckue cBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ rujppokcunoM meau(ll), BzammopeiicTue
Kpaxmayia ¢ MOJIOM, PELICHUE IKCIEPUMEHTANBHBIX 3a/ady no temMaM «ChupTel u
denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBD.

A3oTcoaep:kale OpraHudeckne coeMHeHnsl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anudpaTUuecKue W apOMATHYECKHE, IEePBUYHBbIC, BTOPHUYHBIE M TPETUYHEIE.
Crpoenue mosekys, obmas ¢hopmylia, ©U30MepHsi, HOMEHKJIaTypa U (HU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPYNI aTOMOB B MoOJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs W TpUMEHeHue anudaTthyeckux aMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOCH30IA.

AmuHokucnoTel. HomeHknatypa u uzomepusi. OTaenbHble MPEACTABUTENN OL-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 NENTU/IOB.

benku kak mnpupomHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUEHHSI BEIIECTB M HUX MPEBPAILICHHIA:
pacTtBopeHue O€NKOB B BOJIE, JeHATypalusi OEIKOB MpH HArpeBaHUU, IIBETHbHIC
peakiuu Ha O€JKW, pEIIEHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHNu4eCcKue COEZIMHEHUS u «Pacno3HnaBanue
OPraHUYECKUX COCTMHEHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHB MOJUMEPU3ALUN, CPEAHSAS MOJEKYJIApHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DacTOMEPHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, ENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOpa3iaraeMble OJIMMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu IMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoiiekyyisipHol (OpMyJibl OpPraHMYECKOTO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaxO0XICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEJUHEHUsT Mo macce (00bEMy)
IPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYUYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIA (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaims, HaOIOIeHNEe, HW3MEpEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOdHBIA TUI MHUTaHUSA, OpPOXKEHUE,



doTocuHTe3, IBIXaHWE, OCNKH, YTJIEBOABI, JKUPBL, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

TexHomorusi: MNHUIIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIIAS U HEOPTAHNYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIC opOuTanu. Kiaccudukarus XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-asmementsr). PacmpeneneHue dJIEKTPOHOB MO AaTOMHBIM — OPOHMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB NEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HMOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsi3b mepuoAMYEcKoro 3akoHa u Ilepumoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 Trpynnam H NepuojaMm. 3HAUYEHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM cCBA3U. KparHelie cBsA3u. BogoponHas CBs3b.
MexMOoNeKyIIsIpHbIE B3AUMOACUCTBHS.

BaneHTHOCTh M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEeHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemecrBa  MONEKYyJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOCHUA.  [HIbI
KPUCTAJTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOpHL. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellieHHbIe
HEHACBHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBpPAIICHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaklui. XUMHUeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuarus. CwibHbe U ClIa0bIe DAJICKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEHUTpasbHas,
mienouHas. Bomoponueiii mokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAHOBUTENb. IIpomecchl OKHUCIEHHS W BOCCTAHOBJICHHS.
Baxneiilme OKHCIWTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
paslioKEeHUue TMepoKCHAa BOAOPOJAa B MPUCYTCTBUM KaTalIM3aTOpa, MOMAEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, OTpe/eeHIE
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, HM3YYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heoprannueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckor cucremMe  XUMHYECKHX
sanemenToB [[.. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. Du3nyecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomydyenue, ¢u3ndeckne W XHMHYCCKHE CBOMCTBA: PEaKIMHU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moilydeHus, (pusndeckue u
XMMUYECKHUE CBOMCTBA. ['asioreHoBOOpOAbl. BaxkHeWIMe KUCIOPOACOAepKaIIue
coeIMHEHus rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COCINHEHUN.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
KUCIopoaa. PU3NYECKUEe U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabdunsl. Oxcun cepoi(IV), okcun
ceprl(VI). Cepnucrtas u cepHas KUCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CepHOM KUCIOThl. IIpuMeHeHne cepol U €€ COeTUHEHU.

A3zor. Haxoxzaenue B HpUpoAe, CIOCOOBI MONYy4YeHHs, (PU3HUECKHE WU
XUMHYECKHE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIBI a30Ta. A30TUCTasI U a30THas
KHUCIIOTHI ¥ uX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COCIMHEHUI. A30THBIE yIO0OpEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuir. DochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHHE B TIpHUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, 00Opa30BaHHBIX
yraepogoMm. Okcun yriaepoaa(ll), okcua yraepoma(IV), yronapHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIN yroiyb, ancopOuus. DyinepeHsl, rpadeH, yriepoJHble
HaHOTPYOKku. IIprMeHeHne MpOoCThIX BEIIECTB, 0OPa30BaHHBIX YTIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CrocoObl TOJNy4YeHHUs, (PU3HUYECKUE H
xumuueckue cporctBa. Oxcun kpemHusA(I1V), kpemHueBas KHUCIOTa, CUJIMKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune metaiuioB B Ileproanueckor cCUCTEME XUMUUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl
MOJTYyYEHHUS METaJIO0B: TUAPOMETAILTY Prusl, MUPOMETAILTYPIUs,
anexkrpometamtyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrepuctuka MeTawioB [A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, ¢QU3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mas xapakrepuctuka MeTaiioB IIA-rpynmnel Ilepuoandeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (Q(U3NYEeCKue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCAUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUS.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AM(pOTEepHbIE CBOHCTBA OKCHAA H
TUJAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTawioB moOouHblx noarpynn (b-rpymnm)
[Tepunoanuueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

®u3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u AMXpOMATHI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHEHUEe Xpoma.

Ou3nyeckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneiimue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [lonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUIPOKCUAA LIMHKA, TUIPOKCOKOMIUIEKCHI [IUHKA. [IpumeHnenue
LIMHKA U €TO COCIMHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepel, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, H3Yy4YEHHE KOJUIEKIMH «MeTambsl W CIUIaBbl», B3aWMMOJCHCTBUE
MIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1I€J104€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKHE aHUOHBI, KATUOH BOJOPOJa
U KaTHUOHBl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHUHUSA M ILHUHKA C
pacTBOpamMu KHUCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHus», «A30T u (Hochop U HX COCTUHEHUSY,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4HbIX METOJAaX I[IO3HAHHWS MW METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [IpombIiieHHbIE
crocoObl MOTYYEHHUs BaXKHEUIIUX BelIEeCTB (HA MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYyYEHHS] METAIIJIOB U
CIJIaBOB. XUMHUYECKOE 3arpA3HEHUE OKPYKAIIIEH CpeAbl U €ro MOCHEIACTBHUS.
Ponp xumuu B o0ecreueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcTtBeHHble cpenctBa. [IpaBmiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OCETOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI00pECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMHUKa.
Marepuansl aJis 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJIYKTOB pPEAKIUU, €CIU OJHO U3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C ONpeneiaEéHHOU
MaccOBOM J0Jied pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIIEHTpAIIMK BeIllecTBAa B PACTBOPE, JOJM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanust  MeXnpeaMeTHBIX  CBA3€d TOpu  HM3ydyeHUH oOmed u
HeopraHudeckoil xumMuu B 11 Kilacce OCyIIecTBIsSETCA Yepe3 UCIOIb30BaHUE Kak
oOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK ¥ MOHATHH, MPUHATHIX B OTJEIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO01mume ecTecCTBEHHO-HAYUYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUuUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICIIUPOBAHUE.

®u3nka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJIICATBHBIN Tas,
du3nyueckre BEIMYNHBI, €IMHUAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusm, 3KOcUcTeMa, Ouocdepa, MeTabonam3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIBI, TIOJIE3HBIE MCKOIMAEMbIE, TOTINBO,
pecypchl.

TexHoorus: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJLTYpPrus, CTPOUTEIbHbIC
MaTepualbl, CEJIbCKOXO03UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKHUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCpUAJIOB, OJJICKTPOHHAs
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM C CHUCTEMHO-IEATENIBHOCTHBIM MOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICJICHBI CIECAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOy4YarolmuUMHCsT POCCUMCKON Tpa)XJaHCKOW HWJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOSITEIbBHOCTH W CAMOONPEACICHNIO; HAJTUUYMEe MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, YKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH ILIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUSI TMpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS TMpeaMeTa «XUMHUSD» OTpaxkaroT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHOM M TMPAKTUYECKOW NEATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3aluyd o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHHUS:

OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMNOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX W TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh WM TPUHUMATh MOTHBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUIOB YI€OHOH JESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

[EHHOCTHOT'O OTHOILIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacJEAUIo
OTEUYSCTBEHHON XMMUH;

YBaXXEHUSI K Mpolleccy TBOpUECTBA B 00JIACTHM TEOPUM M IMPAKTUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CTh pPe3yJbTaT
JUIMTENbHBIX ~ HAOMIONCHUM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;



WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TMOCIEAYIONIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMHU SBICHUSMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHUS IEHHOCTeH 370poBOTO W 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJUMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NOHMMAHHUS I[EHHOCTH TPaBWI HHIWBHUIYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX NMPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYruxX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH MPAKTHUYECKUX 3a1ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUW 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oyaymied mpodeccun W peann3anui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11eJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOA0NOIL30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHUSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOW MPAKTHKH,

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPY’KAroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UUMBWIIM3AlMNA: B €€ T'YMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIIEHUH TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUH YCHEIIHOTO TPyJa M DKOJIOTHMYECKH KOMGPOPTHOMN >KM3HU KaXIOTO ujeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUsl CYLIHOCTH METOJ0B
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C 1EJIbI0 TOTyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHYECKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY  OOpa30oBaHUIO H
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHMM 1O XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOEHHS MPOrPaMMBbl IO XMMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa MW CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCaJIbHbIE yueOHbIE JCHCTBHs (TIO3HABAaTeIbHbIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITIETEHIIMH 00Yy4aloInuXCs;
CIIOCOOHOCTD o0yuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHWS W yHUBEPCAIbHBIC yueOHBIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe pe3yiabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATCILHBIMH, KOMMYHHMKATUBHBIMHU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOoruvYecKne JAeicTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIb30BATh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU MOHSATUN M YCTAaHABIMBATH UX B3aHMMOCBS3b,
MCITIOJI30BaTh COOTBETCTBYIONIUE TOHATUS VISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JI KIacCHU(PUKAIMKM BEHIECTB U
XUMUYECKHUX PEaKIUi;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIE€MEHTa, XuUMHUuYeckas (QopMmyJia, ypaBHEHHE XHUMHUYECKOMN



peakiuu — MpHU PEIICHUU Y4YeOHBbIX IMO3HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHbBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAYyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH LIEJIM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS MW TPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOpPMYyJIHPOBATH
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATEeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUs] TMPAKTUYECKUX 3a]ay, NPUMEHEHHIO pPa3IHYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3UpoBaTh MH(OPMAIUIO PA3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMWMON IJIsi BBIOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMBIT HCIOIB30BAHUA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKh, TUarpaMMbl, TaOIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KadyecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW WH(POpMANMEH: TPUMEHITh MEXKIpeAMEeTHbIe ((QU3udecKkue u
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBI, (OpMYITbl, a00peBUATYyPhl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHHKaTI/IBH])Ie YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHSI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0OCYK1aeMOi TEMBI B X0JI€ AUAJIOra W/Win
JTIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0OKECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHECHUHN
XUMUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYITUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

PerynsiTuBHBIC YHHUBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Leaud W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpeJIaraeMblii  aNrOpuTM JEHCTBUN TIpH
BBIMIOJTHEHUM Y4YeOHBIX U HCCJIENAOBATENbCKUX 3a/a4, BbIOMpATh Haubosee
b exTUBHBIN croco0 HX peuieHuss ¢ y4€TOM TMOJYy4YeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIICCTBIISITh CAMOKOHTPOJIb JCATCIBHOCTH HAa OCHOBE caMoOaHalu3a M
CaMOOIICHKH.

NNPEJMETHBIE PE3YJIBTATHBI

[TpenmeTHBIC pe3yJbTaThl OCBOCHHS MPOrpaMMBI [0 XUMUHU Ha yTiyOJaéHHOM
YPOBHE Ha YpPOBHE CpeaHero oomiero oOpa3oBaHHUS BKIIOYAIOT CICHUPUYSCKUE
JUIS y9eOHOTO MpeaMeTa « XUMUs» HayIHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICHCTBUI
10 OCBOCHMIO, HHTEPIPETAIMA W IPeoOpa3oBaHUI0 3HAHWUW, BHUJIBI JCATCIHHOCTH
10 TOJYYECHHUIO HOBOT'O 3HAHHWS M IPUMEHCHHWIO 3HAHWA B PA3IMYHBIX YUCOHBIX
CUTyaIUsAX, a TAK)Ke B PeaJbHBIX )KU3HCHHBIX CUTYAIMAX, CBI3aHHBIX ¢ XUMHUEH. B
mporpaMMe IO XHUMHH MPEJAMETHBIC PE3yiabTaThl MPEACTaBISCHBI 110 T0JaM
M3YUYCHHUS.

10 KJIIACC

[IpeamerHble  pe3yibTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIIEUEHHH YCTOWYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJIOoBeKa, a TaKkKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboylouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC H BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs aTOMHBIX OpOuTajel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBINA CKeNeT, (PyHKIIMOHAIbHAS
IpyIa, pagudkan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHas (TeoMeTpuyecKkas,
ONTHYECKAas), H30MEpbl, TOMOJIOTUYECKHH P, TOMOJIOTH, YIJICBOJIOPOJIHI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHHS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akon J[. 1. MeHnnueneeBa, Teopusi CTPOCHHS OPTraHHMYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUIl; MTPEACTABICHUS
0 MEXaHM3MaX XHMHUYECKHX pEaKUHUi, TEPMOAUHAMHUYECKUX M KHUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUU aTOMOB U TPYII aTOMOB
B MOJIeKyJaX (MHIYKTHUBHBIA U Me30oMepHbIN 3¢ dektol, opueHTanTsl | u Il pona);
(akTONOTrMYEeCKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUINAX  XHUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTKku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JIB30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX ) (DOPMYJ OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI U PACKPbIBATh MX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIIECTB JJIS WIUTFOCTPAIHH
X XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATh MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAIBHBIC HA3BaHWS JJIS OTICITBHBIX
MIPEICTaBUTENICH OPraHMYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOYOJI, TJIUIECPHUH,
ATWJICHIJIMKONb, (GEeHOJ, (GopMaabACTH/l, alleTalbJCTH, alleTOH, MYypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, TAIbMUTHHOBAS KUCJIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWINH, JTUBHHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHHSI
opranudeckux BemectB A. M. ByTtiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHUPOBAaHHOCTh ~ YMEHHMHM  XapaKTepHU30BaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue WU XMMHYECKHE CBOMCTBA TUIMYHBIX TPEJACTaBUTENEH pa3IWYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, IIUKJIOAIKAHOB, aJIKCHOB, aJIKaJIUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUN H
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, 1H- W TIOJINCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJIY  HUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIUK C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyr;

c(hOpMHUPOBAHHOCTh YMEHHS IIOATBEPXKIATh HA KOHKPETHBIX IpPHUMEpax
XapakTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHCHHH OT
KPaTHOCTH M THUTIa KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHUKHU YTJICBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPaKTHIECKOES TPUMEHEHHE TIPOTYKTOB MIepepaboOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMOM 3HAaHUW O €CTECTBEHHO-HAyYHBIX
MeTOJax MO3HAHWUS — HAONIOJCHUN, U3MEPCHUH, MOJICIUPOBAHUH, YKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMCHHSI IPUMEHSTD 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS IPUMCHSTH OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMAaTU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3y4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTHh YMEHHUI: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh yYMEHHM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmysiaM ¥ ypaBHEHUSAM XHUMHUYECKUX PEAKIUN C MCIOJb30BaHUEM (HU3UYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUID XUMHUUYECKOU
dbopMyJibl BElIeCTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh W TIPOBOJUTH
XUMHYECKUM DKCIEPUMEHT (MOJyYEHHE W M3YUYECHHE CBOWCTB OPraHUYEeCKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMUHU YTIJIEBOJAOPOJOB pa3JIMYHBIX KJIACCOB U
KUCJIOPOJCOACPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
33/1a4 110 PACIO3HABAaHHWIO OPraHWYECKUX BEIIECTB) C COOJIIOJACHUEM ITpaBUII
0e3ormacHOro oOpalleHus ¢ BEHeCTBAaMU M JJA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynupoBaTh I€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATD U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

cOOMI0IaTh MpaBUJIa YKOJIOTHYECKH I1eTIeCO00Pa3HOTO TOBENCHUS B OBITY H
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIcH TTokazatens [1/K;

aHAJM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IIEJICHAMPABICHHBINH TOUCK
XUMUYECKOW MHGOPMALIMK B PA3JIMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(POpMaIHNIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MU,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJii B OOECMEUEHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PECHHUSI U OOIIEH KyJbTyphl YEJIOBEKa, a TakkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0pPOBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHWHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000J10YKa aToma, s-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JIUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakIuu, XUMUYECKOEe PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOLUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3bIK
XMMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSX; TMPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TEPMOJUHAMHUYECKMX M  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECUHU, PACTBOPAX MU JHUCIIEPCHBIX CHCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJYYCHHH W 0€30MacHOM
WCTOJIb30BAHUY Ba)KHEUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCIPHOCTA  4YeJIOBEKa, OOMMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITH XapaKTEpHbIC MPU3HAKH TOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS NPHU
ONMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHHI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUYECKHX  PpEaKIHil,
cuctematnueckyro HoMeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEJIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEILIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUU MO PA3TUYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pearupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajliu3aTtopa H
JIPYTHE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUBUKAIIUN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUECKOTO 3aKoHa Jl.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHY IO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHWYECKHX 3JJIEMEHTOB IE€PBOTO—UYETBEPTOTIO IIEPUOJIOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, WCTIOJIB3YSI MMOHSTHUS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M X
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmonmueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CyLIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklril MOHHOTO0 OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  yPAaBHEHWUW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakIMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMUYECKOTO PaBHOBECHUS O/ BIUSHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€COO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICIICHHBIN ), UCTIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
yMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEIOBAHUU BEIECTB
U IS OOBSCHEHHS XMMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TIPHUPOJE,
MPAKTUYECKOU JIeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHUS BBISIBIISATh B3aUMOCBSI3h XMMHUYECKUX 3HAHHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOrO 3(ddekTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOW CTENEHBIO AMCCOLMANMU; Macchl (00BEMa, KOMMYECTBA BEIECTBA)
IPOJIYyKTa pEaKIUHu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMeEcH); JOJHM BBIXOJIAa NPOAYKTa pPEaKUHH; OOBEMHBIX OTHOIIEHUU
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbID HWHJIUKATOPOB, HW3YYEHUE BIHSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIHH, pPEIICHHe
AKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamne» u  «Hemeramns») ¢
coOJIoIeHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMHU U Ja0OpaTOPHBIM
obopynoBanueM, GOpMyJIUpPOBaTH I1Edb HCCIEAOBaHUS, TMPEACTaBISATh B
paznuuHoi opMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh M OLICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyiaod u jabopaTopHbIM 0O0OpyIOBaHUEM, OOpalleHusi C BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIMOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OTBITOB, YKOJIOTHYECKH I€JI€COO0pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOUHHKAX (HAay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 HMH(pOpMaIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1a4eii.






