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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma mo XMMHUU Ha YpOBHE CPEIHEro 00IIero oopa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunny», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOI oOpa3oBaTenbHOI pOrpaMMbl CpPEIHETO o011ero
obpazoBanusi(DOIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenpHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeaMmera «XuUMHs» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
@denepanuy, peamu3yOIIUX OCHOBHBIE 0O0pa3oBaTEbHBIE IPOrPaAMMBIL, U
OCHOBHBIX ToONOXKeHnil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XVUMHSI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBaHusi ydammuxcs 10-11 kimaccos.
W3yyenne mnpeamera, peanuzyemMoe B YyCIOBHAX U depeHIIpOBaHHOTO,
npopuILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIeYuTh 00IIeo0pa3oBaTeIbHYI0 U
OOILIEKYJIbTYPHYIO TMOJATOTOBKY BBIMMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM JKU3HH B COIUYME, a TaKXKe AJIs
POJOJDKEHUsT O0y4YeHHUs] B OpraHu3anusiax NpodeccCHoHaIbLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJJHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B nporpamme mno XWMHM Ha3Hau€HHE MpeaMera «XHUMHUsD IOJTy4daeT
NoJpOOHYI0  MHTEPHPETAldd B  COOTBETCTBUM €  OCHOBOIOJIArarolUMU
nosioxkeHusiMu ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAEpkKaHUS,
pe3ynbTaToB OOydeHHMs W TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CJEAYIOIIME BBIMNOJHIEMBIE MPOrPAMMON MO
XUMUHU QYHKIIHNH:

e HH()OPMALMOHHO-METOAMYECKAs, peaau3alus KOTOpod obecrneyruBaeT
MOJIyYCHHE TPEICTABICHUS O IIeNISIX, COACP)KAHWU, OOIIeH CTpaTeruu
0o0y4eHus, BOCIUTAHUS U PAa3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIAaHUPYIOILAs, KOTOpast peaycMaTpUBaeT
onpeaeneHue: NPHUHIMIOB CTPYKTYPHUPOBAaHUS M IOCJIEA0BATEIbHOCTH
U3y4YeHHUs] Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTEIbHBIX JOCTHXKEHHM OOydaloluxcs B
pamMKax HWTOTOBOM arrecTtauud B (OpPME €IUHOI0 TOCYJIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOIEHHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAET HMHBAPHUAHTHOE MPEIMETHOE COJIEpKaHHe, 00s3aTelIbHOE



JUIS W3y4YyeHUsT B paMKaxX OTAEIbHBIX Mpoduieil, mnpesycMaTpuBaeT
pacmpeneneHue W CTPYKTYpUPOBAaHHME €ro 10 KiaccaM, OCHOBHBIM
coJiepKaTesIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e HaéT MPHUMEpPHOE pacHpeesieHne y4eOHOrOo BPEMEHH, PEKOMEHIyeMOTO
JUIS U3YYEHHSI OTACIBHBIX TEM;

e IMpeyiaraeT MPUMEPHYIO TMOCIENOBATEIBHOCTh H3YYEHUS Y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LEJIeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yriTyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPXKATEIBLHOM XapaKTepUCTUKH
IUTAHUPYEMBIX  PE3YJbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOMN
MPOTPAMMBI CpPEIHErO o011ero oOpazoBaHuUs (JIMYHOCTHBIX,
METanpeMETHbIX, NMPEAMETHBIX), @ TaKkXke C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  OOydYalomerocs 10 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To Bcem Ha3BaHHBIM MO3ULMUSAM B MpOrpaMMme MO XHUMHUHU MPEeTyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOTO O0OIIEro
oOpa3oBaHus. 3a TpelneilaMH YCTAaHOBJIEHHOM mporpaMmod IO XUMHUHU
00s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COJIEp KaHMsl y4eOHOTO mpeaMera
«Xumus» ocTaéTcsi BO3MOXKHOCTb BbIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENENsThCS B COOTBETCTBUU C HANpPaBICHUEM KOHKPETHOTO
npo¢uist 00y4yeHHs.

B cootBercTtBMM ¢ KoHuentyalbHbIMH TosoxkeHusmu DPIroC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOr0 M YIUIYOJEHHOTO YpOBHEW B CHUCTEME
muddepeHIMpOBaHHOTO OO0y4YEeHHUsI Ha YPOBHE CpeAaHero ooOiiero oOpa3oBaHUS
XUMHUSL HA YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HalpaBieH Ha pealn3alulio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloOM  [OJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3yu€HUS CHEHUAIbHBIX €CTECTBEHHO-HAyUHBbIX U
XUMUYECKUX JUCLIMIUIMH B By3aX U OPraHU3alMAX CPEIHEro MpopecCuOHAIBHOTO
oOpa3zoBanus. B 53Toil CBA3M u3ydeHHE MpeaMeTa «XUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacIIMpeHHe U  YIUIyOJIeHHE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIA TPOhUITh
oOy4eHusi, B TOM YHCIIe C IEPCIEKTUBOM MOCIEIYIOIETro MOTYYEHUSI XUMUIECKOTO
o0Opa3oBaHUs B OpraHU3alusaX MpodeccuoHanbHOro oopasoBanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO K mMmIaHUPYyEMBbIM pE3yJibTaTaM OCBOEHUS
dbenepanbHOil  00pa30BaTENBHONM MPOTPAMMBI CPEHETO O00IIero 00pa3oBaHUS
U3ydYeHUE TMpeiMeTa «XHUMUS» OpPUEHTHPOBAHO TAaKKe Ha pelleHue 3ajad
BOCITUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOydaroImuxcs, Ha GOpPMHUPOBAHUE y HHX



OOIIENHTEINIEKTYabHBIX YMEHUI, YMEHUN palMoHaIM3aIMu Yy4eOHOro TpyJa U
00O0OIIEHHBIX  CMOCOOOB  JIEATETBHOCTH, MMEIOIIMX  MEXKIUCUUIUITMHAPHBIH,
HAANPEAMETHBIA XapakTep.

CocTaBngomuMu mpeaMera «XUMHUAS» Ha YPOBHE yTiayOJIEHHOTO M3y4YEHUs
SABISIFOTCSL  yrIyOn€HHbie Kypcebl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3alH COACPKAHHUS ITUX KYpCOB B MpOTrpamMMe MO XHMHHU 33 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOro u yriryOJIEHHOIO
YPOBHEH U3YUYEHHUSI IPEAMETA.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEeMa
3HAaHUM MOJy4YaeT ONpeNeIEHHOE TEOPETUYECKOE JIONOJIHEHHE, MO3BOJISIOIIEE
OCO3HAaHHO OCBOWTH CYIICCTBEHHO OoNbmUiA O00BEM  (AKTOIOTHIECKOTO
Mmatepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs] mpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOTO YBEJIMYEHUS OObEMA B3HAHMM O XHUMHYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWI HA OCHOBE PACIIUPEHHS U YTIyOJIeHUs
NPEICTABICHUNA O CTPOCHUM BEIIECTBA, XUMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKIUH, PACCMATPUBAEMBIX C TOYKH 3PECHHS] XUMUUECKOW KUHETUKU
U TepMOJAMHAMHKHU. V3ydeHue mnepuogudyeckoro 3akoHa u I[lepumonnueckoi
CUCTEMBl  XHMHYECKUX  DJIECMEHTOB O0asupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHHUU aToMa. XUMHUYECKasi CBSI3b
OOBSCHSIETCS C TOYKU 3PEHUS YHEPTeTHUECKUX MU3MEHEHUI Ipu e€ 00pa30BaHUU U
pa3pyIlIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB €€ oOpasoBaHus. M3ydenwue
TUTIOB ~ pEakuuid  JOomojHsieTcss  (GOPMUPOBAHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX TPOIECCaX U DIIEKTPOIN3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opranmdeckoil XMMHUU TPH PACCMOTPEHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHECHHI yAeNseTcss 0co00e BHUMAaHHUE BOMIPOcaM 00 dIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHWe HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS U3YYECHHUS ISl KJIACCOB OMPEAEIEHHOTO TPpoduis (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep HONOJIHEHUW K oOmiel cucreme
IPEIMETHBIX 3HAHWM) OKa3bIBAIOT BIMUSHHE CMEXKHBIE TIpeaMeThl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa JIJIsl KJIACCOB XUMHUKO-(DU3UYECKOro mpoduist O60ibIIoe
3HaueHHe OyIyT WUMETh 3JEMEHTHl Y4eOHOTO Marepuana mo obmiei xumun. [lpu
WU3y4YCeHUU TMpeMeTa B JIaHHOM Cllydae akIeHT OyneT caelaH Ha OOIIHOCTh
METOJIOB MO3HAHHUA, OOUTHOCTh 3aKOHOB U TEOPHHM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKyJsipHast Teopust B (U3HKE), 3aKOHBI COXpaHEHUS
MacChbl M DHEPruu, 3aKOHbl TEPMOAMHAMHUKH, DJEKTPOJIM3a, MPEJCTABICHUS O



CTPOECHUU BEILECTB U APYIOE€.

B To xe BpeMsa B coAepKaHMM TMpeaMeTa JUisl KJIACCOB XHWMHKO-
Oouosnornyeckoro npoduiist OoNbIIMA yAENbHBIA BeC OyAeT UMETh OpraHHuYecKas
xumus. B 3TOM cimydae mpeAocTaBiseTcs  BO3MOXKHOCTh — Jjid  Ooliee
OOCTOSITETLHOTO ~ PAaCCMOTPEHUS  XMMHMUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K TpUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEIKH, YIJIEBOJbl, HYKJIEHHOBBIE
KHCJIOTBI U Apyrue. [Ipm 3TOM 3HaHMA O COCTaBe M CBOMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKMX BEIIECTB CIIY)KAaT OCHOBOM I W3y4ECHUS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, MUIIEBAPEHUSI.

B nnane ¢dopmupoBaHus OCHOB HAay4HOIO MHUPOBO33PEHUS, OCBOCHUS
0OIIIEHAayYHBIX METOJIOB [MO3HAHMS U OTIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAaHMM H3y4YeHHE NpeaMera «XUMHUS» Ha YIrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH TMpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble mpeaMeTh», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YPOBHE OCHOBHOTO M CpeAHEro obmiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MepBOCTENICHHON 3HAYMMOCTH SIBISieTCS (POPMHpPOBAHUE OCHOB
HAyKW XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenue
3TOM 3amauv Ha YriayOJAE€HHOM YpPOBHE H3Y4Y€HHUs TMpeaMeTa Mpeanosaraer
pean3alMIo TAKUX LENEH, KaK:

e (opMUpOBaHME TPEACTABICHUI: O MaTepHaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHHWH  MpoOsemM
HKOJIOTUYECKOM, YHEPTreTUIECKON W THUIIEBOW OE30MacHOCTH, B PAa3BUTHU
MEJIMIMHBI, CO3JaHNU HOBBIX MaT€pHaOB, HOBbIX UCTOYHUKOB YHEPIUU, B
o0ecreueHnr palMoHAIBLHOTO MPUPOJIONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKH
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CPEJIE;

e OCBOCHHME CHUCTEMbl 3HAaHMHM, JIEXKAUMX B OCHOBE XHUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHIaMEHTAIbHBIX
MOHSATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKHUX PEAKLUH, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X



HAy4YHBIX PUHLHUIAX XUMUYECKOrO IPOU3BOJICTBA;
(dopmupoBaHue y oOyuaroumxcs OCO3HAaHHOTO OHUMaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KITIOYEBBIX HJEH U MpoOJIeM COBPEMEHHOW XHWMHUU, A OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pellIeHusl MPo0IeM, CBI3aHHBIX C XUMUEH, IPOrHO3UPOBAHMUS,
aHaJIM3a U OLICHKH C MO3UIMM 3KOJOTrM4eCKOl 0€30MacCHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJB30BAaHUEM U  HepepaboTKOit
BELICCTB;

yrayOneHue  OpejCcTaBICHMH O  HAy4yHbIX  METoJax  IO3HaHUS,
HEOOXOIUMBIX JUIsl MPUOOPETEHUS! YMEHUW OpPUEHTUPOBATHCS B MHUPE
BELIECTB M OOBIACHEHHS XUMHUYECKUX SIBICHHI, UMEIIIHUX MECTO B
IPUPOJE, B MPAKTUYECKON JIEATEITbHOCTH U MIOBCETHEBHON KU3HH.

B mumane peanuzanuu nepBOOYEpEAHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOLINX
(YHKIMH LETOCTHON CHUCTEMBbI CpeHEro o0Iero obpa3oBaHUs NMPH U3YyUYECHUH
npeaMera  «XuUMUS» Ha  YyrIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
npruoOpeTaroT TaKKUE LENN U 3a/1a41, KakK:

BOCIIUTaHUE YOESKIEHHOCTH B TO3HABAEMOCTH SBJICHUM TMPUPOJIBI,
YBOXEGHHUS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUCCKUX W
NPUKJIQJIHBIX HMCCIICIOBAaHUN B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  yCBOCHHS
00IIIeueI0BEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHX
CIOCOOHOCTEN OoO0ydaromuxcsi, (GOpMUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHENTHOHN MPpodheCCHOHAIBHON 1 OOIIEeCTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3[I0POBBIO W TIOTPEOHOCTH B
3JI0pOBOM 00pa3e KU3HHU;

dbopMHupOBaHWEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
TIOJIE3HOH 3KOJIOTUIECKON JCSITEILHOCTH.

OOGmee 4uCio 4acoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YITyOJE€HHOM
YpPOBHE cpenHero oobiero odpaszoBanusi, coctaBisier 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).



COJEPXXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUM.

[Ipenmer w®  3HaYeHHWE OpPraHUYECKOM  XHMMHUH, TMPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BajleHTHplE BO3MOXKHOCTM aToMa yriepoaa. XUMHUYECKass CBA3b B
OpPraHUYECKUX COCIUHEHMSX. Tumbl rUOpUAU3aIMM aTOMHBIX opOuTanen
yraepoja. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBINA M TOHOPHO-
aKIENTOPHBIN). TUMBl TEpEeKpbIBaHUS aTOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CrocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuueckux BemiecTB. [loHsTHe o cBOOOMHOM paaukane, Hykieoduie u
anexTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX CcoeAMHEHUU. MomneKyIsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (OpMysbl pa3IMYHBIX BHJOB: pPa3BEPHYTas, COKpaliEHHAas,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpencraBienne o KilaccUPpUKALMKU OpraHuyeckux BeunlecTB. lloHaTue o
¢yHkuroHanbHOM rpynne. ['omonorus. 'omonoruueckue psaael. Cucremarnyeckas
HOMeHKatypa opranndeckux coequHennit (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEIICH.

OcobeHHOCTH W Kiaccu(UKalusg OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPTaHUYECKOW XUMUHU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUIA:
O3HAKOMJIEHHE C OO0pa3laMd OpPTraHMYEeCKHX BEHIECTB W MaTepuajaMu Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(rutaBneHue, OOyIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJEJICH MOJIEKYJI
OpPTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. ['oMmonioruueckuit psii ankaHoB, o0mas Gopmyiia, HOMEHKIATypa U
HU30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajKaHOB, SP -
rudopuau3almsi aTOMHBIX OpOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIMU 3aMEUICHUs, H30MEpHU3allui,



JNETUIPUPOBAHMS, LIUKIU3ALNH, IMPOJIN3a, KpEKHHra, ropenus. [Ipeacrasnenue o
MEXaHU3Me peaklMi paJuKaJIbHOTO 3aMEILECHHUS.

Haxosxnenue B npupoje. CriocoObl NOJyYeHUs U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. OOmas ¢popmyna, HOMEHKIATypa u n3omepus. OcobeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUUKIONPONAH, IUKIOOYTaH) U
OOBIUHBIX (IIUKJIONEHTAaH, IIUKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJMydyeHus U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj aakeHoB, o6mias (opmyia, HOMEHKIIATypa.
DNEeKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKCHOB, Sp*-
ruOpuan3anusi aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas U
reomeTpuyeckas (LMc-TpaHc-) u3oMepus. PuU3nyecKkue CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHS, 3AMEIICHUS B O-IIOJIOKEHHE
P JBOMHOM CBSI3M, MOJMMepr3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBenHble peakiyu Ha ABOHWHYIO CBs3b. CIIOCOOBI MOMyUEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu 1, 4-mpucoenunenne. Ilonmumepusanus
CONPSKEHHBIX TUEHOB. CrIOcOObI MOTyYeHHs U TPUMEHEHUE aJIKaUEHOB.

Anxunsbl. 'oMonorudeckuil psja ankuHoB, oOuias Gpopmysa, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKre CBOMCTBA aJKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUMU  INPUCOCOUHEHHWs,  JIUMEPHU3ALUU WU
TPUMEPHU3ALMHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, HUMEIOIINX KOHLEBYIO
TpOMHYIO CBsI3b. KauecTBeHHBIE peakuu Ha TPOMHYIO cBsI3b. CIIOCOOBI MOJTydeHUs
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yrieBoaopoabl (apeHsl). ['oMonorudeckuil psii apeHoB,
oOmiast popmyra, HOMEHKIIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DHU3MUecKue CBONCTBA apeHOB. XHWMHYECKHE
CBOIcTBa OEH301a U €ro TOMOJIOIOB: PEAKIIUY 3aMEIEHUs] B OEH30JIbHOM KOJIBLIE U
YIJIEBOJIOPOJHOM paaMKale, peakUuyd NPUCOECAWHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbILIE Ha IMpUMEpe aJKWIbHBIX pPaJUKaIoB, KapOOKCHUIHHOH,
TUJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajioreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOWCTB ctupoda. [lomumepuszanus ctupoia. CrnocoObl NOSydYeHHs U
IPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yrons u mpoaykTsl ero nepepadorku. Crnocodsl nepepadoTku HedTu:
NEPEroHKa, KPEKUHI (TEPMHUYECKHUH, KaTaTIUTUYECKHUH), PUPOPMUHT, MHUPOJIU3.



[IponykThl nepepaboTku HEPTH, X IPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.
['eneTnueckas cBsI3b MEXAY Pa3IUYHBIMU KJIACCAMH YTIJIEBOJOPOIOB.
DNEeKTPOHHOE CTPOEHUE TaJOreHNPOM3BOJIHBIX YIJIEBOJOPOJAOB. Peakiuun

3aMEIIEeHHs] TajoreHa Ha THIPOKCOTpyNIy, HUTPOrpynny, LIHUaHOTPYyMIy,

amuHoOrpynmy. JlelicTBUE Ha TaJOT€HIIPOM3BOJHBIE BOJAHOTO W CIHPTOBOTO
pacTBopa miénouyn. B3aumopeiicTBue nuUraioreHaIKaHOB C MarHUEM M IIMHKOM.

[Tonsitue 0 METaNIOOPTraHUYECKUX COEJIMHEHHUSIX. Hcnonb3zoBanue

raJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMPU CHUHTE3E

OpraHUYECKUX BEIIECTB.

DKClepUMEHTAIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIlCHUN:
u3ydeHue (QU3NUYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIAaccoB (0OeciBeyMBaHHE OpPOMHOM WM
MOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kajius, B3aUMOJEICTBUE alleTHIIEHA C
aMMHa4HbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOEe OOHApyX EHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE 3STHUJIEHA U
U3y4YeHUE €ro CBOMCTB, o3HaKoMJieHHE ¢ Koyekuusmu «Hedte» u «Yrompy, ¢
oOpa3laM  IUIacTMacc, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOI€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciaopoaconepxamue opranuyeckue CoeAHHEHHS.

[Ipenenbubie ogHOaTOMHBIE CcrnUpPTh. CTpoeHHEe MOJIEKYN (Ha HpuMepe
MEeTaHoJIa W J3TaHoja). ['omonormyeckuid psg, obmas Qopmyna, uzoMepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckne CcBOWCTBAa  MpelEIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIopoaHble CBSI3M MEXIAYy MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUS, JETUApaTalliid, OKHUCICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHU M  HEOPraHMYECKHUMH  KUCJIOTaMHU.
KauecTBeHHas peakuus Ha OAHOATOMHBIE CIUPTHL. [lelicTBHE 3TaHONa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3omepus. OCOOCHHOCTH (HU3UYECKUX U
XUMUYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHl — ATWICHIJIMKONb W IiHLepuH. Dusnueckue u
XUMUYECKUE CBOMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAs pEaKIus Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakluil HYKJICO(MUILHOTO 3aMEICHUS.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJyYeHUS UM [PUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIMSHHE TUAPOKCOIPYIIIBI H
OeHzosibHOrO sigpa. dusmueckue cBoicTBa (PeHona. OCcoOOEHHOCTH XMUMHUYECKHUX
cBoiicTB ¢enona. KauecTtBeHHble peakiuu Ha (eHona. TokcuyHOCTH ¢eHoa.



Crnioco6bl ostyyeHus 1 npuMenenue genosna. OenondopmanbaeruaHas cMoIa.

KapOGonuiibHble COeIMHEHUS — allbJICTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM Tpynnbl. ['oMonorudeckue psiabl adbIACTHIOB W KETOHOB, OO0IIas
dbopmyrna, m3oMepusi U HOMEHKIaTypa. DU3HUECKHE CBOWCTBAa AallbICTHAOB U
KETOHOB. XMMHMYECKME  CBOMCTBA  aJbJETHJIOB M  KETOHOB:  PEaKUuU
npucoeanHeHns. OKUCIEHUE albJeru0B, KAYECTBEHHBIC PEAKIMU HA albICTHUbI.
CnocoObl oJy4eHus U MPUMEHEHUE allbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOECHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. I30Mepus u HoMeHkaTypa. dusndeckne cBONCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOaHBIE CBSI3U MEXKIY
MOJIEKYJIaMHd KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNMU, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHsATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX d(upax. MHoroobpasre KapOOHOBBIX KHCIOT.
OC0OEHHOCTH CBOWMCTB HEMPEAENbHBIX M apOMaTUYECKHX KapOOHOBBIX KHUCIOT,
JMKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeactaBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTUHOBAsA, OJICMHOBAs, JIUHOJIE8AA,
nuHoNen08as KUCHoThl. CocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Crnoxnble 3¢upsl. ['omonormyeckuii psam, oOmas dopmyna, U30MEpUs U
HOMEHKJIaTypa. PuU3NUecKue W XUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCIION U 1miesiouHor cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HETPEEIbHBIX JKUPHBIX KUCIIOT. JKUpHI B Ipupoe.

MBL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JICHCTBHE.

OO6mras xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JTU-
U nonucaxapunbl). MoHOcaxapuIbl: TIIOKO3a, (PYyKTO3a, Tajakrosa, pubo3a,
ne30Kcupu003a. OU3NMUECKUEe CBOMCTBA M HaxXOXXJACHUE B Ipupoje. POoToCHHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJICTUIHON
IpyINI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUYEHUE B KU3HEAEATEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBiaMBarolue 1 HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uapoaus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomvcaxapuapl: kpaxman,
JIMKOTEH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmajia, [JIMKOreHa H
nesutosio3bl.  du3nyeckue CBOWCTBA KpaxMajia M IEJUTI0N03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THIpOJu3, KAUeCTBEHHAsl pPEaKkusi C HOJ0M. XUMHUYECKUE
CBOMCTBA ILIEJUTIOJIO3BI: THIIPOJIN3, MoiyuyeHue 3¢GupoB neunono3sl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:



pPacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIHUPTA B AJIbJCTH]I HA PACKAIEHHOW MEOHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHOUPTa JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJACTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rammepuHa
runpokcuiom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm menu(Il), BzanmoneicTBue
Kpaxmayia C MOJIOM, PEIICHUE IKCHEPUMEHTAIbHBIX 3a4a4 1o temMaM «CnupTel u
denons», «KapboHnoBsie kuciaothl. CroxxkHbIe 3)UPBD».

A30TcoAep:Kalnue OPraHnvecKne CoeINHEeHN .

AMHHBI — OpraHMYEcKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTUYeCKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETHYHBIC.
Crpoenue mosekyn, obmas dopmylia, U30Mepus, HOMEHKIATypa U (PU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alnM(aTMUECKHNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAaHUE, B3aUMOJCHUCTBUE IIEPBUYHBIX aMUHOB C a30THUCTOW KHUCJIOTOM.
Conu ankuiaMMOHHUS.

AHWIMH — TPEICTaBUTENbL AMHHOB apoMaTudyeckoro psana. CrpoeHue
aHunuHa. B3anMHoe BiaMsiHUE Tpynn aTOMOB B MoOJjieKyje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHHUs] M NpUMEHeHHe anudarnueckux amMuHoB. [lonmyueHue aHuiIMHA U3
HUTPOOEH3011a.

AmuHokucnotel. HomeHnknatypa u nuzomepus. OTaenbHbIE TPEACTABUTENN Ol
AMHHOKHCJIOT: TJIMOMH, audaHuH. @Dusnueckue CBOMCTBA  aAMHHOKHCIOT.
XUMHUUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKHX
COCIMHEHMM, peakiusl TMOJUKOHACHCAIIMY, OOpa30oBaHUE TMENTHIHOM CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 TMENTUIOB.

benku kak npuponHsie noauMepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XWUMHWYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
pacTtBopeHue O€NKOB B BOJIe, JeHaTypalus OEIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JIKM, pEIICHHE HKCIEPUMEHTAIbHBIX 3aJad MO0 TeMaMm
«A3oTcoaepxarliue OpraHuYeCcKue COEIUHEHUSD) u «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIEC MOHATHSI XMMHUHM BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.



[Tonumepuble Martepuanbl. Ilnactmacchl (NMONMATHIEH, MOJUIIPOIUJIIEH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, TMOJUMETUIMETAKpUiIaT, TMOJUKapOOHATHI,
noJidTUIeHTepedTanar). YTuausaius u nepepadoTka miacTuka.

DnacToMepBI: HaTypaJIbHbII KayuyK, CUHTETUYECKHUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINM, U30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypaigbHbIe (XJIOMOK, IMIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tomumepsnt CHEIUATIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPONPOBOIALINE TOTUMEPHI, OHOpa3IaracMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3yYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4dyKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7au 1o TeMe «Pacno3naBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenue wmomnekyasipHol ¢GopMysibl OPraHMYECKOTrO COEAUMHEHUS TI10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJCHHUE
MOJICKYJISIPHON  (POpMYJIbI OpPraHUYECKOrO0 COEIUHEHHS Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMy W/WIW WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYEeCKOT0 BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WMJIM CIIOCOOOB
MOJIYYEeHHsI, ONpPEENICHUE JOJM BbIXOJa MPOJYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOXHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATHUW, TaK MW TOHSITUH, MNPUHIATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIb, MOJCIIUPOBAHUE.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3UYECKUE BEIWYUHBI, €IMHUIIBI WU3MEPEHHUS, CKOPOCTh, JHEPrus,
Macca.

buonorusi: kierka, opraHusM, J3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA MU TeTepOTPO(HBIA TUIl MUTAHUSA, OpOKEHUE,
dboTocuHTE3, nBIXaHWe, OENTKHW, VYIJIEBOJbI, JKUPBI, HYKICHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: monesnpie McKkomaembie, TOTLIUBO.



TexHonorus: IMUIOCBBIC IIPOAYKTBI, OCHOBBI pPAlMOHAJIbHOI'O IIMTAaHHA,
MOKOIUC CPCACTBA, MATCPUAJIBI U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHi 31emeHT. M3otonbl. CTpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukanus XuMHUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O AaTOMHBIM — OpOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(UTYpaIliyi HOHOB.
DJIEKTPOOTPHUIIATEIIHLHOCTb.

[Tepuognueckuii 3akoH U [lepuoguyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUYECKOTO 3aKkOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKHUX PJIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoiaM. 3HAyYEHUeE
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHYEeCKast CBA3b. BUIBl XUMHMYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTayundeckas. MeXxaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPrus U IiuHa cBs3U. [lonsipHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAaJIECHTHOW CBA3U. KpaTHbeie cBs3u. BogopongHas CBA3b.
MexMOJIEKYIISIPHBIE B3aUMOACHCTBHS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecrBa  MONEKYJSIPpHOTO M HEMOJIEKYJSIDPHOTO  CTpOEHHs.  Tumbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cucremax. Mctunuble pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUST KOHILEHTPALIMM PACTBOPOB:
MaccoBas J0JIs BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpauus. HaceieHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanusa m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpuUBUANbHbBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTaHMYECKUX BEILIECTB.

Knaccudukanusa XMMUYECKUX peakuuid B HEOPIraHMYECKOW UM OpPraHuyYecKou



XUMHUH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBpALICHUS
SHEPIruM MPU XUMUYECKUX peakiusx. TermoBbie 3QPEKThl XUMUUESCKUX PEAKIIUM.
TepmoxuMudeckue ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peaKIuu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
I'omoreHHble 1 reTeporeHHsie peakuuu. Katanms u kaTaau3aTopsl.

OGpaTuMble 1 HEOOpaTHUMBbIC peakIMu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHUs. DaKTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHs: TeMIepaTypa, JaBJI€HUE U KOHIICHTPAIlMU BEIECTB, YUYACTBYIOIIUX B
peakunu. [Ipunmun Jle [larense.

Onektponutuyeckas auccornuanus. CuibHbIE W cJIa0ble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHasl,
mienouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHS.
Okucnurenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHST UM BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »IEKTpOHHOTO OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpALICHUIA:
pa3lioKEHHUE TEPOKCHUJA BOJOPOJa B MPUCYTCTBHM KAaTaIM3aToOpa, MOJACIH
KPUCTANTMYECKUX PEIIETOK, ITPOBEJICHNE PEaKIIMi HOHHOTO 0OMEHa, OIpe/ieiieHre
cpedbl PacTBOPOB C TMOMOINBIO HWHIMKATOPOB, W3YUYEHUE BIIMSHUS Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIMH U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

Heopranuueckast xumusl.

[Tomoxenne HemeTtayuioB B Ilepuoauueckod CHUCTEME  XHUMHUYECKUX
anemenToB J[.M. MenpeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3MUECKUe
CBOMCTBA HEMETAJUIOB. AJUTOTPOINHS HEMETAUIOB (Ha MpUMEpE KUCIOpOoAa, CEPhI,
docdopa u yraeposa).

Bonopon. Ilomyuyenue, ¢uzmyeckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAaMM M HEMETaJIaMH, BOCCTAHOBHUTEIbHBIE  CBOWCTBa. ['WIapuIBbL.
TomIMBHBIE PJIEMEHTHI.

lamorensl. HaxoxaeHue B mpupoje, COCOOBI MONyYeHUS, (PU3NUECKHE U
XAMHUYECKHE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxkHeulmume KUCIOPOACOACpIKAIIUE
COeMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOJYyYCHUS
rajioreHoB. [I[puMeHeHne rajJoreHoB U UX COSIUHEHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYECHHS
Kkuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI TOJYy4YEHUS, (PUIHYECKHUE W



xuMuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcua cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU M.

A3zor. Haxoxnenwe B nOpHpoAe, CHOCOObI MONy4YeHUs, (UIUUYECKUE U
XHMHUYECKHE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTasi U a30THAsS
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpmMenenue azora
U €r0 COeIMHEHUI. A30THBIE YJI0OpEHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONMydeHHUs, (PU3MUYECKUE U
xumudeckue cBoictBa. Dochuapt u dochun. Oxcumsr dochopa, ¢ocdopHas
kuciaora u e€ conu. Ilpumenenune ¢docdopa u ero coeaunenuil. docdopHbie
ya0OpeHus.

Yraepona, HaxoxieHuUE B OpUpoJe. AJUIOTPOIHBIE  MOJIU(UKAIMY.
dusnyeckue W XHUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHast kuciora u eé
coli. AKTHUBUPOBAHHBIA yTojb, aacopoOuus. DymiepeHsl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COCIMHEHUH.

Kpemuuit. Haxoxaenne B mpupoje, crnocoObl MOTydYeHHs, (U3NYECKHE H
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), KkpeMHHEBas KUCIOTA, CUIMKATHI.
[IpumeHeHue KpeMHus U ero coeuHeHui. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue MmeramioB B [lepuoanueckoid cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JO0UYEeK aToMOB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTaisioB. lIpuMeHeHue MeTamoB B OBITY U TEXHHKE.
CmuiaBel METAJIOB.

DNEeKTPOXUMHUYECKUI psAll  HampsbkeHuid  MertauioB.  OOmme  crnocoObl
HOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETAIUTYPIHUs,
anekTpoMetrauryprus. Ilonarue o koppo3un MetamuioB. CHocoObl 3alllMThl OT
KOPPO3HH.

O6mrast xapakrepuctuka MertauioB [A-rpynmer [lepuoanueckoii crucTeMbl
XUMUYECKUX ndyieMeHTOB. Hatpuii u kanuii: mnomydyeHue, ¢QuU3MUECKue U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECITMHEHUM.

Ob6mas xapakrepuctuka metaiioB IIA-rpynmsl [lepuonnyeckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB. Maruwii W KaJblMii: TOJNy4eHHe, (U3UYECKUEe U
XUMUYECKUE CBOWCTBA, NPHUMEHEHHWE MPOCTHIX BEIIECTB M WX COEAUHEHHUI.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTyYeHue, (PU3NYECKUE U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE
IPOCTOrO BEIIECTBA W €ro coenuHeHui. Amd¢oTepHbIE CBONCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmiass  XapakTepucTUKa MeETauioB 1Mo0ouHbIXx mnoarpynn  (b-rpymm)



[Ieprnoanyeckoi CUCTEMBI XUMUUYECKHUX JIEMEHTOB.

du3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCIINTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COCIUHEHUU.
Baxneitmue coegunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKMCIUTENIbHbIE CBOMCTBA.

du3nuecKkre U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coeauHeHuil. OKCuapl,
ruapokcuanl u conu xeneza(ll) u xeneza(Ill). [lonyueHne u npuMeHEHUE Keye3a
Y €ro CIUIaBOB.

dusnyeckue 1 XMMUYECKUE CBOMCTBA MeIU U €€ coeanHeHui. [lomyyenue u
IIPUMEHEHUE MEU U €€ COEUHEHU.

[uuk: nomyuyeHue, (pU3MUYECKME M XMMHYECKUE CBOKCTBA. AM(pOTEpHbIE
CBOWCTBA OKCHJIa Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [[pumMenenne
IIUHKA U €r0 COeIUHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepnl, docdopa, xkene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamnsl W CIUIaBbDY, B3aUMOJICHCTBHE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpaMHU KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHbl METAJUIOB, B3aWMOJICMCTBUE THUAPOKCUIOB AJTIOMUHHUS WU IMHKA C
pacTBOpaMM KHMCJIOT U LIEJNOYEH, PEIICHUE HKCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHus», «A30T u (pochop U UX COCTUHEHUD,
«MeTaibl MIaBHBIX TOATPYIID», «MeTamuibl MOOOYHBIX TOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOrO pa3BUTH desioBedyecTBa. [loHsTue
0 HAy4HBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunble nmpuHIUITBI OpraHu3aluyu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIOCOOBI MOJTYYEHHUsI BAKHEUIUX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAlOIIEW CpEeNbl M €ro MOCIEICTBUS.
Ponp xumun B obecrieueHu 3HePreTHIeckoi 6€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. IIpaBuna
WCII0JIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB. Pojib XUMUU B pa3BUTUM METULIMHBI.

XuUMUsl MUY OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBKkU. Poiib XxuMuu B
oOecrieyeHnn NUIIeBOil 0€30MMaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. bertoBas xumwus. [IpaBuna
0€30MacHOro0 MCMOJb30BaHUS MpPEenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM



YKUA3HU.

XuUMHsI B CTPOUTEIHCTBE: BaKHEHIIME CTPOUTENbHbIE MaTepuaibl (IEMEHT,
O€TOH).

XuMus B CENIbCKOM X03sicTBe. OpraHnyecKkre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO, KE€paMUKa.
Marepuane! aJist 3JeKTpoHUKHA. HaHOTeXHOI0THH.

PacuéTnrble 3amaun.

Pacuétpl: Maccel BemiecTBa UM 00bEMa Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO W3
BEIIECTB HMMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBa BEHIECTBA) MPOJIYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpAa C ONPEACIEHHOU
MAaCCOBOM JOJIE PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIW W MOJSPHOU
KOHIIEHTpPAIlMM BENIECTBA B PACTBOpE, JOJM BBIXOJAa MNPOJYKTAa PEaKUUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsI3ed NpU  HM3yYeHHH OOIed u
HEOPraHU4YECKOW XUMHUH B 11 Kiacce OCylIEeCTBISIETCA YE€pe3 UCIIOIb30BAHUE KaK
00IIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHSATHH, MPUHATHIX B OTIEIbHBIX
peAMETaxX €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTecCTBEHHO-HAYUHbIE TIOHSATHUS: SIBJIEHUE, HAYYHBIN (pakKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KJacCUu(uKaIlus, MepUoJIUIHOCTh, HAOIIOICHHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIE€NIb, MOJACIUPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUD, aTOM, OJIEKTPOH, IPOTOH,
HEWTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEILIECTBO, TeJNO, O0BEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
bu3uYeCKre BETUYUHBI, €AMHUIBI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kneTka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIHM3M, MaKpO-
U MUKPODJIEMEHTBHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpPHbIE TOPObI, TOJIE3HbIE HUCKOIMAaeMble, TOTUIMBRO,
pPECYPCBL.

TexHOnorus: XMMUYECKasi MPOMBILIJIEHHOCTh, METAJULYpPrus, CTPOUTEIIbHbBIC
MaTepualbl, CEIbCKOX03UCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmarieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
MpPENnapaToB, MPOU3ZBOACTBO KOHCTPYKIIMOHHBIX MATEPUAJTIOB, 3JECKTPOHHAA
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHA
HA YI'JIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBLHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJhTATOB OCBOCHHS TpeIMeTa «XHWMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsA BBIICNIEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
0o0OyYaronMMUCs POCCUHCKOM TpakIaHCKOW WACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOTPEICNICHUIO; HATMYMe MOTUBAIUU K
00Oy4YeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOHmIMXCs pPYyKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS, HAJIM4YNE
IPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH 11U U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIngyHOCTHBIE pPE3yJbTaThl OCBOEHUS TMpeAMETa «XHUMHSI» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIBHOCTH
0o0ydJaronuxcs B MpoIecce peann3aiiui 00pa3oBaTeIbHOM EATeTbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaKaroT
c(hOPMHUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesSTeIbHOCTH
oOyyaromuxcsi B Mpolecce peain3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENHHOCTU TIPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEUICHUN yYeOHBIX M TMO3HABATEJbHBIX 3a/a4, BHITIOJHEHUN
XUMUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU JIEATEILHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHHUS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMHHU,

YBaXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH MU TPAKTUUECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HaHUS TOTO, YTO JIaHHBIE HAyKU €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/la YYE€HBIX U MPAKTUKOB;

WHTEpeCa M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEIYIOIIEM
aHanu3e MHPOPMAIUU O TEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU



XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSACh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUI
IOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHUs LEHHOCTEH 370poBOro U Oe3omacHoro oOpas3a JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
NICUXUYECKOMY 3/10POBBIO;

coOMIoICHUs TpaBWJI 0E€30MacCHOTO OOpallleHUs] C BEIIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

IOHMMAaHUS LEHHOCTHM IPAaBWI HHJIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHNOTPEOIEHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JpPYruX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM IPAKTUYECKHUX 3aaad
COLIMaJIbHON HAaNpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuidl pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3ybTaTaM TPYAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HHAMBUAYAJIbHOM TPAEKTOPHUHU
oOpazoBaHusi, Oyaymied npodeccun M pealn3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpedHOCTel 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU L€1€CO00pPa3HOro OTHOLIEHUS K MPHUPOJE KAaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;

NOHUMAaHUS TJIOOATIBHOIO XapakTepa SKOJOTMYECKHX MPOoOIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLUATIBHON CPEABL;

OCO3HaHUS HEOOXOJAMMOCTH HCHOJB30BAaHUS JIOCTIKEHUN XUMHH IS
pELIeHNs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHUS;



AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCIIIUX BpPEI  OKPYkKarOIIEeH
NPUPOJIHON cpejie, YMEHHS IMPOTHO3UPOBATh HEOJArOMpPHUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NeSITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKTUKe, CIOCOOHOCTM ¥ YMEHHS aKTUBHO IPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH M OOIIECTBEHHOMN NMPAKTUKH;

NMOHUMAHMS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHWUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUsI 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpodiieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH U Ba)XXHOM pOJM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIbHON KYJIbTYPhl, B PCEIICHHHM TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPIETUUYCCKOM,
MUIIEBOM M DKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIIEUYeHUN
YCJIOBUHM YCHENTHOTO TPYJla U SKOJOTHYECKH KOMGMOPTHOM >KU3HU KaKJ0ro 4jieHa
0o0IIecTBa;

€CTECTBCHHO-HAYYHOM TIpPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
noJiyyaeMble 3HaHUs JJIsl aHAJIU3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa u
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M WMEIOMIUXCS JAaHHBIX C TIEJbI0 TOTYy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HKCIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
pelieHus mpoOJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIE0BATEIbCKOMN AeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM 110 XHMHH B
COOTBETCTBHHM C )KM3HEHHBIMHU NOTPEOHOCTIAMU;

UMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3finyHbIX chepax npodhecCHoHAIbHOM
NeSTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI



MeranpeaMeTHbIe pe3yJIbTaTbl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
CpeIHero o0I1ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUIS dbopMHpOBaHUS  MHMPOBO33PEHHS]  OOYy4aIOIIMUXCS
MEXAUCLUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOILEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TIO3HAHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolece, CUCTeMa, Hay4YHbIM (hakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YUYEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH U COIIMATILHOW KOMITETEHITH 00YJarOIINXCS;
CITOCOOHOCTH oOyyJarommxcst HCII0JIb30BaTh OCBOECHHBIE

MEXIUCHUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBUA B MMO3HABATEILHON U COLUAIBHON MPAKTHUKE.

MeranpeagMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIE 1eHCTBUS

1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTH M aKTyaJlU3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh TMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHW TMOHSATUM U YCTAHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS JIJIsi OOBSICHEHUS OTAETbHBIX ()aKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOWTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMUH CHUMBOJAYECKHE
(3HaKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMUUCCKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, ypaBHEHHE XUMHUYECKOU
peakuyu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS JJIS1 BBISIBJICHHS XapaKTEPHBIX



MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIICCTB M XUMHUYCCKUX
peaKuunii;

dbopMyIMpOBATH 1NN U 3a/1a4U UCCIIETOBAHUS, HCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENBHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKa3bIBACMBIX CYKJICHU;

BIAJICTh HAaBBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3yJsibTar, (popMyInpoBaTh
0000IIIeHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISATh OOOCHOBAHHBINA OTYET O MPOJECIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW WCCIEAOBATENLCKOM H  MPOEKTHOM
JESTENHbHOCTH, TMPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pElIeHUs] MpaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) paGora ¢ uHpoOpManHe:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAy4HO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJEpKaHWs, CIPaBOYHBIE TOCOOUS,
pecypebl MIHTepHETa), aHATM3UPOBAaTh MHPOPMAIIUIO PA3TMYHBIX BUIOB U (HOPM
IIPEICTaBIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJBI MPU TOUCKE H
oTbope wuHDOpMAIIUM, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA;

npUOOPETaTh OMBIT WCIOIL30BAHKS HHGOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHopMamu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMUYECKON uWHGOpMAIMEe: TPUMEHSATh MEXKIpPEAMETHbIe ((DU3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMICCKUC CPCACTBA HATTISAIHOCTHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eliCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKAaeMOW TEMBI B XOJI€ AUAJIOTA U/ WU



JMCKYCCHUH, BBICKA3bIBaTh HJieU, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS MPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIIUCH pe3yIbTaTOB ITO3HABATEIIBHOW JCSITCIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHLHO WM COBMECTHO CO CBEPCTHHKAMU TP BHITIOJTHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUYSCKON pabOThI IO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aliu yueOHOro MPOeKTa, U (hOPMYJIUPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHMM ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryisiTuBHbIC YHUBepCAJbHbIe yUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIIbHYIO
NEeATENbHOCTh, ONpenessss €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJrOpUTM JEMCTBUM mpu
BBINIOJIHEHUH YYEOHBIX U HCCJIEAOBATENbCKUX 3a7ay, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIN €Moco0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHMHA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOLICHKH.

IHNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3ybTaThl OCBOEHUS MPOrPaMMBbI 0 XUMHUH Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEero oOmero oOpa3oBaHMs BKIHOYAIOT cHelU(pUYECKHE
U1 yaeOHOTo npeaMeTa « XUMHUsD) HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUN
[0 OCBOEHUIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
M0 TIOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX yueOHBIX
CUTYaIMsIX, a TAKKE B peaJbHBIX JKU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C XUMHUEH. B
oporpaMme MO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI [0 ToJaM
U3YYEHHUS.

10 KIIACC

[IpenMerHble pe3ylbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh MPEJACTABICHUN: O MECT€ W 3HAYEHHH OPTraHUYECKON
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEUYEHUU yCTONYHBOTO
pa3BUTHUS YEJIOBEUYECTBA B PELICHUU MPOOJIEM KOJIOTMYECKON, IHEPreTUUECKON U
NUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B oOecrieyeHun palMOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOMICH KyJIbTYPHI



YelloBeKa, a TakKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbIO U IPUPOIHON CpEE;

BJQJICHWE  CHCTEMOH  XMUMHYECKMX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraroIue MOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U DJIEKTPOHHAs
0o0oj0YKa aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOEC U BO30YXXIEHHOE
COCTOSIHUSL aToMa, THOpUAM3alMg AaTOMHBIX oOpOuTanedl, HOH, MOJIEKyJa,
BaJICHTHOCTb, JICKTPOOTPUIIATEIIEHOCTD, CTEIIEHh OKUCIICHHUS, XUMHUECKasl CBSI3b,
MOJTb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBIN CKeNeT, PyHKIMOHATbHAS
rpynmna, paaukai, CTPYKTypHble QopMmyibsl  (pa3BEPHYTHIE, COKpallEHHBIC,
CKEJIETHBIC), M30MEpHUSl CTPYKTypHas M IPOCTPaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUA psJl, TOMOJOTH, YIJIEBOJOPOIBbI,
KHUCIIOPOA- U a30TCOJAEPKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS;, TEOpPUH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUs
U TpeBpalleHUs SHEPrHuM TMpPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JEKaIIHNe B OCHOBE
NOHUMaHUs MPUUYUHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SBICHUI; MPEICTaBICHUS
0 MEXaHHW3MaX XUMHUYECKHX peaKklIUid, TePMOJUHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3AMMHOM BIUSHUM aTOMOB M T'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTol, opuentantsl I u Il pona);
(baKkTOJIOTMYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
UCTIOJb30BAaHUU BaXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
NeSTeIbHOCTH ~ 4YeJloBeKa, OOIIMX  HAay4YHbIX  NPHUHIMIAX  XUMHUYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpepabOTKH HEPTH);

c(hOpPMUPOBAHHOCTh YMEHUH: BBIBISATH XapaKTepHBIC MPU3HAKU TMOHSITHMA,
yCTaHABIUBATh MX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE TOHATHUS TPU
OINHMCAaHUU COCTaBa, CTPOCHHSI U CBOMCTB OPTaHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJISi COCTaBJIEHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYII OPraHUIECKIX
BEIIIECTB;

COCTaBJISITh YPaBHEHMS] XMMHUECKUX PEAKLUUHA M PacKpbIBaTh MX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMiA  IMOCPEICTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajlaHCa »dTUX pEakIuil, peakiuii HOHHOTO OOMEHa WyTEéM
COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPTaHUYECKUX BEIECTB AJISl WILTIOCTPALUU
UX XMMHYECKOI0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX



OPraHMYECKUX BEUIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOM
HomeHkiarype (IUPAC) u npuBoAuTh TpUBHAIBbHBIC HA3BaHUS NJIsi OTACIIBHBIX
NpeACTAaBUTENIC OPraHUYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJIYOJI, TJIULEPHUH,
ATWICHIJINKONb, (GeHos, (QopMaabIeTul, aneTaableTru]l, aleToH, MypaBbUHAs
KHCIJIOTa, YKCYCHAsl KACIIOTa, CTEAPUHOBAsSA, OJIEMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
TJIMIWH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUe);

c(OPMHUPOBAHHOCTh, YMEHHUS OMNPEACNATh BHUJ XUMHUYECKOW CBS3U B
OpPraHUYECKUX COEOUHEHMSIX (KOBAJICHTHasT M WOHHAsA CBA3b, G- U T-CBS3b,
BOJOPOJHAs CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATHh IIOJOKEHHUS TEOPUU CTPOEHUS
oprannueckux BemniectB A. M. byTtiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBA U CTPOCHUS,

c(OPMHUPOBAHHOCTh ~ yYMEHUH  XapaKTepuU30BaThb  COCTaB, CTPOEHUE,
dbu3nueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, aIKEHOB, aJKaJUECHOB,
AQJKUHOB, apOMAaTHUYECKHUX YTJIEBOJOPOAOB, CHOUPTOB, AIBACTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXHBIX 3(UPOB, )KHUPOB, HUTPOCOSTUHEHUHN U
aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOJOB (MOHO-, JM- W TOJIUCAXAPHUJIOB),
WJUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKAY  HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUWA C MCIOIB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMHUPOBAHHOCTh YMEHUS TMOATBEPXKJIATh Ha KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSL aTOMOB
Y TPYNI aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Ceipbs  (HeTh, TPUPOAHBIN Ta3, yrojb), CIOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJaX MO3HaHUSA — HAOJIIOJACHUU, U3MEPEHUH, MOJICTIUPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSTh OCHOBHBIE ornepanuu
MBICIIUTEILHON JEATeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIIMIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOWVCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MNOHATUSMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s



0ojee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPTraHWYECKONW XUMHUU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHHH: TMPOBOAWTH PACUETHl IO XUMHYCCKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DH3NYECKUX
BEIUYMH (Macca, O0BbEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEIIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX JJIEMEHTOB,
IPOIYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMKA  DKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUSL ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTH YEJOBEKa, CBA3aHHOW C MepepaboTKoM
BEILIECTB, UCIOJb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIydeHHEe W M3yYEeHHUE CBOMCTB OpPraHUYeCKHX
BEIIIECTB, KAYECTBECHHBIC pPEAKIMU YIJIEBOJOPOJIOB PA3JIMYHBIX KIJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX
3a/lady MO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOJCHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMyIUpoBaTh 1€JIb HWCCIEIOBAaHUS, TMPEJCTABISITh B pazIMdyHOl (dopme
pe3yNbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coOMI0/IaTh TpaBWJIa YKOJIOTHYECKHU I1€JIeCO00Pa3HOTO MOBEJACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B ILEJSX COXPAHEHUS CBOETO 3/I0POBBS, OKPY Karolleu
IIPUPOJHOM Cpelbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBUS HAa >KUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPTaHUYECKHUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3pEHHUS COOTHOUIECHUS! PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIIECTBISATH IEJICHANPABICHHBIM TOUCK
XUMUYECKON MHMOPMAITIHN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoil nudopmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 HH(OpMaInIo, mepepadbaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUS Kypca «OOmass m HeopraHUYecKas
XUMUSD» OTPaXkKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUNA: O MaTepUaJIbHOM €IUHCTBE MHPA,



3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJIICHUM NPUPOABI, O MECTE M 3HAYCHHUU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUH YyCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, PHEPreTUYEeCKOM M MHUILEeBOU
0€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEpPHalOB, HOBBIX
WCTOYHUKOB SHEPTUM, B OOECIECYCHUH PAIMOHAIBHOTO MPHUPOIOINOIH30BaHUS, B
dbopMHUpPOBAaHUK MHPOBO33PEHHUS W OOIEH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JIOPOBBIO U IMPUPOJTHOM

cpene;
BJIQJICHAE  CHCTEMOW  XUMHYECKHX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIyue IOHATUS — XHMHYCCKHH OJIEMEHT, aTOM, SJIpO aToMa,

U30TOTBI, IJIEKTPOHHAsI 000JI0YKA aToMa, S-, P-, d-aTOMHbBIE OpOUTaIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIECHUS,
XUMUYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs, MeETaUINYecKas, BOJOPOIHA),
KPUCTAJUINYECKAs] PEIIETKA, XUMUYECKas peakuus, pacTBOpP, 3JIEKTPOJIMTHI,
HEAJICKTPOIUTHI, AJIEKTPOJIUTHYECKAss IUCCOLMAILIMS, CTENEeHb JHUCCOIUAIUH,
BOJOPOJHBINA TOKa3aTeiab, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIIOBOU 3(hPexT
XUMUYECKON peaklMM, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS SJIEKTPOJMTHYECKOW IUCCOLUALMH, NEPHOIUYECKUN
3axoH /.M. MeHneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IPEBPAILCHUS SHEPTUU TIPU XUMHUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEWUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHHS, JIeKAal(Me B OCHOBE ITOHUMAaHUSA
OPUYMHHOCTA M CHCTEMHOCTH  XUMHUYECKHUX  SIBJICHHH;  COBPEMEHHBIE
IPEICTaBICHUS O CTPOEHUU BEIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YpPOBHSX; TIPEJICTAaBIECHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX W  KUHETHYECKHMX  3aKOHOMEPHOCTIX  MX
IPOTEKaHUs, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOPAaX M AUCHEPCHBIX CHCTEMAX;
(akTONIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHU U O€30MacHOM
UCIIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEeSATENbHOCTH  YelOBeKa, OOMX  HAYYHBIX  MNPUHIOUIAX  XUMHUYECKOIO
IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTepHbIE MPU3HAKU MOHSITHIMA,
yCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIOJIB30BaTh COOTBETCTBYIOUIUE TOHSITHS MPU
ONMKMCAaHUU HEOPTaHMUECKUX BEIIECTB U UX MPEBPAILLECHUN;

c(OpMUPOBAHHOCTh YMEHHUS HUCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIS
coctaBieHus: GOpMyNl  BEIIECTB W YpaBHEHUH  XHMHUYECKUX  PEaKIIHUH,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEIIECTB;



c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEAECIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMUYECKOW CBA3M (KOBAJEHTHAs,
WOHHAs, MeTaJJIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pElETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKOM pemETKH, OOMEHHBIN u
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHUH:  KJIACCU(PUIMPOBATh:  HEOPraHHMYECKHUE
BELIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIMH 110 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEW OKHCIEHUS DJEMEHTOB, OOpaTMMOCTH, YYacTUIO Karajau3aTopa H
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KilacCU(PUKauu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOJIOB
[lepnognueckont  cucrembr  J.MA.  MenneneeBa, uUCHonb3yss  MOHATHUA
«9HEPreTUYEeCKUe YPOBHU», «IHEPreTUYECKUE MOAYPOBHW», «S-, p-, d-aToMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XUMHUYECKUX AJIEMEHTOB M HX
coeauHeHnd 1o nepuogaM u rpynnaMm Ilepuommueckout cucremsr [ W.
MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOLIUE
XUMHAYECKME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKIy HEOPraHMYECKHMM BEIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTb ~YMEHHUSI PAacCKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIECHUS 3JEKTPOHHOIO OanaHca
ATUX pPEaKUWi; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI WX IMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWM;  peakuud  TUAPOJN3a;  PEaKuuiu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMUS);

c(OPMHUPOBAHHOCTh YMEHUS OOBSACHATh 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHAYECKUX PEAKUUUA C Y4ETOM KX DHEPIETHUYECKHUX XAPAKTEPUCTHUK, XapaKTep
WU3MEHEHHSI CKOPOCTM XHMHMYECKOM PpEAKUMH B 3aBUCUMOCTH OT PA3IUYHBIX
(akTOpOB, a TaKkKe XapaKTep CMEIEHUS XUMUUYECKOT'O PAaBHOBECHS 1I0]I BIUSHUEM
BHEIIHKUX Bo3jekcTBuil (mpuniuin Jle [llarense);



c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXallde B OCHOBE NPOMBIIUICEHHOTO TOJYyYEeHUsS] CEpHOM KHUCIOThI, aMMHUAKa,
oOlue HayyHble NPUHLMIBI XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
IPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAYYHOTrO
NO3HAHUS SBJICHUM NpUpoabl — HAOII0JIEHWe, H3MEpPEeHHe, MOJECIUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA M MBICJICHHBIN ), HCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAITLHOM HUCCIEIOBAHIH BEIIISCTB
U s OOBSICHEHWS XUMHYECKUX SBIICHUN, HWMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa U B TTOBCETHEBHOM JKU3HMU;

c(hOpPMHPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSMU W TIPEJICTABIICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MMOHUMAHUS MaTePUATHHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCT, YMEHHUS TPOBOJAUTH pPACUYETHI: C MCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JI0Js BEIIECTBa B PACTBOPE» U «MOJSIPHAST KOHILICHTPALUS»;
Macchl BelIeCTBa WM 00bEMA ra3za 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, MAcce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peaklMy; 3HA4YE€HHUs] BOJOPOJHOIO IOKAa3aTesisi PACTBOPOB KHUCIOT M IIENOYEHN C
U3BECTHOW CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa PEAKIUH, €ClId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
ONpEeeIEHHON MacCOBOM /0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpUMECH); JIOJM BBIXOJA MPOAYKTa PEAKIUU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEJIbHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN  SKCIEpUMEHT  (NIpOBEJCHHE  peakuuid  HMOHHOro  OoOMeEHa,
NOJATBEPKICHUE KAUECTBEHHOIO COCTaBA HEOPTraHWYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbID HWHAUKATOPOB, HW3YUYEHUE BIUSHUSA
pasnUYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  pPEaKIUH, pEIICHHE
AKCIIEpUMEHTANBHBIX 3a7ad 1o Temam «Metamiey u  «Hemeramns»y) ¢
cOOJI0/IEHNEM TMpaBUJl O€30MacCHOr0 OOpaleHusl ¢ BEIECTBAMH U JIa0OpaTOPHBIM
o0opymoBanueMm, (GOpMyIUpPOBaTh 1EJdb HCCIEAOBAHUSA, MPEACTABIATh B
paznu4HOi (opMe pe3yJbTaThl IKCIEPUMEHTA, aHATU3UPOBATh W OIEHUBATH MX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJII0IaTh MPABUJIIA MTOJI30BAHUS XUMUYECKON
nocyiod u jabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHUsl C BEIIeCTBaMH B
COOTBETCTBHUHM C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, SKOJOIMYECKU LeJIeco00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOU
NESTEIHLHOCTU B IEJSIX COXPAHEHUSI CBOETO 37I0POBbS, OKPYXKAIOIIEH MPUPOIHON



cpelbl M JIOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHU3MBbl ONpPEICIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMHYECKON MH(POpMAIMK B pa3IMYHBIX HCTOYHHKAX (HaydYHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, TiepepadaThiBaTh €€ U UCMOJIb30BaATh
B COOTBETCTBUU C MOCTABJICHHON y4eOHO 3aauei.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n NPorpaMMbl Bcero KoHnTpoibHbI IIpakTH4yecku (uu¢possbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
1.1 [Ipeamet oprannveckoit xumun. Teopust 8 bubmmoreka [JOK
CTPOECHUSI OPTAaHUYECKUX COeTUHEHUN A. M. https://m.edsoo.ru/d69d{65
Bytneposa 0
Hroro no pazaeny 8
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHble YIIeBOAOPOIbI — aJKaHBI, 5 bu6nmoreka [IOK
[UKJIOAJIKAHBI https://m.edsoo0.ru/d69df65
0
2.2 HenpenenbHbie yrineBoaopobl: ajJKkeHbl, 14 1 bubnmoreka [JOK
AJIKaJUCHbI, AJIKUHBI https://m.eds00.ru/d69df65
0
2.3 ApomaTH4ecKue yriaeBoA0pO bl (apeHbI) 8 bubmmoreka [JOK
https://m.edso0.ru/d69df65
0
2.4 [IpupoaHbie ICTOYHUKH YTIEBOJOPOJIOB U 4 bubmoreka [JOK
UX nepepadoTka https://m.edsoo0.ru/d69df65
0
2.5 ["anoreHnpou3BOHBIE YTIIEBOLOPOAOB 4 1 bubnmoreka [JOK
https://m.edso0o.ru/d69d{65
0
Hroro no pazneny 35
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Pasnen 3. Kuciiopoacoaep:kamniue oprannyeckue coeAuHeHUs

3.1 Cruptel. Denon 11 bubmmoreka [JOK
https://m.eds00.1ru/d69df65
0
3.2 KapOonunbpHbIe cCOeAMHEHUS: aTbACTH Il 1 21 but6mmoreka [IOK
keToHbl. KapOoHOBbIe KUCITOTHI. CIIOKHBIC https://m.eds00.ru/d69df65
3¢upsl. Kupsl 0
3.3 VYrieBobl 9 bubnuoreka [IOK
https://m.edsoo.ru/d69df65
0
Hroro no pazneny 41
Pasnen 4. AzoTcoaepxaine opraHudecKue coeIMHeHUus
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 bu6mmorexa [IOK
https://m.eds00.1ru/d69df65
0
Nroro no pazaeny 12
Pa3zgea S. BbicokoMoOJIeKYJISIPHBbIE COeIUHEHUS
5.1 BricokomMonekyasipHbIe COeAMHEHUS 6 bubmuoreka [JOK
https://m.edsoo0.ru/d69df65
0
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

Ne ni/m HanmenoBaHue pa3jiesioB U TeM KosnuyectBo yacos JIEeKTPOHHbBIE
NporpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uu¢posbIe)
e padoThl e padoThlI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nes 1. Teopernueckne 0CHOBBI XMMHH
1.1 Crtpoenue atoma. [lepuoanueckuii 3akoH 9 bubmmoreka [JOK
u [lepuoanueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/2dd572
snementos J[. . Menneneena 4
1.2 Crpoenue Bemectsa. MHOroobpasue 11 1 bubnnorexa [JOK
BCIICCTB https://m.edsoo.ru/2dd5712
4
1.3 XUMHUYECKUe peakiuu 19 1 3 bubnnoreka [JOK
https://m.edsoo.ru/2dd572
4
Wroro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmeramisr 31 1 3 bubmmoreka [{OK
https://m.edsoo.ru/2dd572
4
2.2 Meraiist 23 1 2 bub6mmoreka [JOK
https://m.edsoo.ru/2dd572
4
Hroro no pasneny 54
Pa3znen 3. Xumus ¥ :Ku3Hb
3.1 Mertoabl NO3HAHUSA B XUMUU. XUMHS U 9 bubnmoreka [JOK

KU3Hb

https://m.edsoo.ru/2dd57{2
4




Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




IMPOBEPAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAMOCBOEHHS OCHOBHOM OBPA30OBATEJBHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pPe3yJbTATaM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAECT:

1.1

OCHOBOIIOJIATAIOLINE TOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMa, MOH, MOJIEKyJa,
BAJICHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEeHb OKHCIICHMS],
XUMHYECKas CBA3b (G- M T-CBSI3b, KpaTHBbIE CBSI3M), THOpUIM3aLuUs
aTOMHBIX OpOWTanei, KpucTajulnyeckas pemeérka, MoJb, MOJISIpHas
Macca, MOJSIpHBIH O00BEM, MOJsSpHash KOHILEHTpalMs, pPacTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHUCTEMBI), KPUCTAIJIOTHIPATHI, YIIEPOIHBIN
CKeJleT, (YHKIHOHAlbHAsl TpyMna, paguKkai, H30Mepbl, CTPYKTypHas
dopmyrna, u3zomepus  (CTpyKTypHas, TreoMmerpuyeckas  (IuC-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psJl, TOMOJOIH, YTIJIEBOAOPOMIbI,
KHCJIOPOA- U a30TCOZEpIKalIe COeAMHEHMsI, OMOJOTHYECKH aKTUBHBIE
BellecTBa (yriaeBOoibl, XKUPbI, OEIKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COCTUHEHNUS, KPEKUHT, pu()OPMUHT, THUIIBI
XUMUYECKUX peaKkIui (OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEAKLIMd MOHHOI'O OOMEHAa, TOMO- U Ie€TepOreHHBIE,
oOpaTuMble U HEOOpPATHUMBIE), PACTBOP, JICKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AUCCOLUALIMS, CTEIIEHb OUCCOLUAIIMU, OKHCIUTEIND,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTh XMMHMYECKOM  pEaKLMH,

XUMHYECKOE PAaBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHHUS OPTaHUYECKUX
Bemects A.M. BbytiepoBa, Teopusi 3JE€KTPOIMTHUECKON AUCCOLMALINH,
[Tepuoanueckuii 3axon [[.1I. MenneneeBa, 3aKOH COXpaHEHHSI MAacChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHUH, MHUPOBO33PECHUYECKHUE
3HaHUS, JIEkKAIIMEe B OCHOBE NMOHMMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUM, COBPEMEHHBIE TIPEACTABICHUS O CTPOCHHH

BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM W HAAMOJICKYJIIPDHOM YPOBHSAX

1.3

MpEaACTaBJICHUA 0 MEXaHHU3Max XHUMHUYCCKUX peaKHI/IfI,
TEPMOIAUHAMHUYCCKUX u KHMHETHYCCKHNX 3aKOHOMCPHOCTIAX ux

MMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX




1.4

(akTOJIOrMUECKUEe CBEICHUS O CBOWCTBAX, COCTaBE, IOJYYEHUH U
0e30maCHOM  HCIIOJIb30BAaHMM  BAXKHEMIIMX  HEOPraHUYeCKUX U
OpraHMYECKUX BEUIeCTB B OBITY M TNPAKTHUYECKOH JAeSITeIbHOCTU

YCJIO0BCKa

1.5

06H_[I/IC HAayYYHBIC MPUHIUIIBI XUMHUYCCKOI'O IMPONU3BOACTBA (Ha npumepe
IMpOU3BOJACTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJa, nepepa60TKH

He(TH)

CdhopmupoBaHHOCTH YMEHHUIA BBISBIISTH:

2.1

XapaKTCPHBIC INPpU3HAKK W  B3aUMOCBA3b  H3YUYCHHBIX HOHHTI/Iﬁ,
MNPUMCHATE COOTBETCTBYIOIIMEC IIOHATHUSA IIPU OIMMCAHUHU CTPOCHUSA U

CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aHMMOCBSI3b XHMHUYECKHUX 3HAHMH C IIOHATHSMHU U MMpEACTaBJICHUAMU
Apyrux npeaMecToB IJIs Oosiee OCO3HAHHOIO MOHUMAHUI M OOBICHEHHS

CYITHOCTHU MAaTCPUAJIBHOTO €AMHCTBA MHPa

CdhopmupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HaMMCHOBaHUsA XHMHUYCCKUX COGI[I/IHGHI/II‘/'I MCXKAYHAPOJIHOTO COHO3a
TeOpeTI/IqCCKOﬁ n HpHKHaI[HOﬁ XMMHU W TPHUBUAJIBHBIC HAa3BaHUIA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIaCCaM OpPraHUYCCKHUX H

HCOPTaHUYCCKUX COE€IUHEHUI

3.2

XUMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBieHHS (OpMYJ HEOpPraHMYEeCKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIIECTB

ChopMupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATH!

4.1

HCOPraHM4YCCKUC BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHHs U

KPUTEPHH JUTS KITaCCU(PUKAIIMU U3yYaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHnvCCKrUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHHA U

KPUTEpUH IS KIacCU(PUKAIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3JIMYHBIM TPHU3HAKAM (YHCITY W COCTaBYy pPEarupyrolluX BEIICCTB,
terioBoMy  3(pQekTy peaknuu, W3MEHEHUIO CTETeHed OKHCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peakuuu, y49aCTruro KaTaJ'II/I3aT0pa)

ChopMupOBaHHOCTh YMEHMsI XapaKT€PU30BaTh MIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) M HOHOB
XUMHUYECKUX 1eMeHTOB | — 4 nepuonos llepunonnueckoit cucremsr J1.1.
MenpeneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIONb3Ys IOHATUSA S-, -,

d->N1eKTpOHHBIE OPOUTANIN, YHEPTETUUECKUE YPOBHHU

ChopMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMHU COCIMHEHHUI IO

nepuoaam u rpyunmam

ChopMHpoBaHHOCT, yMEHMSI COCTABJIATH YPAaBHEHHUS XUMHYECKHX




peakLMii ¥ paCKpbIBaTh UX CYLIHOCTB:

7.1

OKHUCIUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKL{I/Iﬁ IOCPCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajlaHca 3TUX peakuuit

7.2

YpPaBHCHUA pCaKHI/If/'I PAa3IMUYHBIX THUIIOB; IIOJIHBIC U COKpaHIéHHLIe
YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O 06MeHa, YUuThIBasA yCJIOBH:, ITPU KOTOPBIX

OTHU p€aKIU UAYT J0 KOHIIA

7.3

peakuuil THIpOJN3a, pPeakiuil KomIuiekcooOpa3oBaHHs (Ha mpuMmepe

TUPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUS )

C(pOpMPIpOBaHHOCTL YMCHUA MOATBCPIKIAATH:

8.1

Ha KOHKPETHBIX MPUMEpPAX XapaKTEp 3aBUCHUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTH OpTraHU4YCCKUX COCIUHEHUI OT KpaTHOCTH MW THUIIA
KOBAJICHTHOM CBS3U (G- n T[-CBH3I/I), B3aUMHOT'O BJIUSSHUA aTOMOB U I'PYIIT
aTOMOB B MOJICKYJIaX, a TAKXKXC OT 0COOEHHOCTEH pealin3anu pas3InIHbIX

MEXaHU3MOB MPOTEKAHMS PEAKIUI

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOICTBaA BCIICCTB COOTBCTCTBYIOUIMMHA

SKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX pCaKHI/Iﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTepU30BaTh COCTaB M Ba)KHeiIne
CBOMCTBA BEIIECTB, MPUHAICKANUX K ONPEACIEHHBIM KjaccaM H
rpyImaM COeIUHEHUM (ITPOCThIE BEIIECTBA, OKCU/IbI, THAPOKCU/IBI, COJI;
YTIEBOIOPO/IbI, MPOCThIE AUPHI, CHUPTHL, (PEHONBI, ATbETU B, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, KUPBI, YTJIEBOJbl, AMUHBI,

aMUHOKHCIIOTHI, O€JIKH)

10

CdhopmupoBaHHOCT, YMEHHS TPOBOAUTH PACUYETHI 1O XUMHYECKUM
dbopMyllaM M ypaBHEHHSIM XHUMHUECKHUX PEAKUUH C HCMOJIb30BaHHUEM

(hUBUYECKUX BETMYNH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIH OJHO
M3 UCXOJIHBIX BEILIECTB JAHO B BUJE PACTBOpA C ONPEAECIEHHON MAacCOBOM

Joneu paCTBOpéHHOFO BCIICCTBA UJIM JAaHO B H30BITKE (I/IMGGT HpI/IMeCI/I)

10.2

MacCOBOH WM 00BEMHOM JT0JTH, BBIX0/1a TTPOIYKTA PEAKIINH

10.3

TEIUIOBOTO AP QeKTa peaKkuii

10.4

00BEMHEIX OTHOIICHHUI Ira30B

10.5

10 HAXOKJCHUIO XMMUYECKON ()OPMYIIbI BELIECTBA

11

Brnanenue cucremoil 3HaHUI O METOAAX HAYYHOrO IMO3HAHUA SIBJICHHM
HpI/IpOI[I)I, I/ICHOJ’II)SYGMI)IX B €CTCCTBCHHBIX HaYKaX nu YMGHI/IG HpI/IMeHHTI)
OTU 3HAHUS HpI/I 3KCH€pI/IMeHTaJILHOM HCCICAOBAHNUN BCUIICCTB U IJIA
OOBSICHCHUS XUMHUYCCKHUX SBJICHHUW, HMEIOIIMX MECTO B TIPHUPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTH YC€JIOBCKA U B HOBCGﬂHeBHOﬁ KHU3HHU

12

ChopmMupoBaHHOCTh YMEHHUS TPUMEHSATH (HMCIONB30BaTh) 3HAHUS O




COCTaBE U CBOWCTBAax BEIUECTB I OKCIEPUMEHTAIbHOW IIPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUs] XUMHUYECKUX
peakuMii M TPOrHO3MPOBAHMS BO3MOXKHOCTEH HX OCYIIECTBICHHUS,
CUCTEMHbIE XMMHUYECKUE 3HAHMUSA JJI OOBSICHEHHS] U IPOTHO3MPOBAHUS
ABJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO IIPUPOAY; Ul IPUHATHUSA

I'paMOTHBIX peI_HeHI/Iﬁ HpOGJ’IGM B CUTyallusiX, CBA3aHHLBIX C XHMUEH

13

ChopmupoBaHHOCT, YMEHHUS IUIAHUPOBATh W MPOBOAUTH XMUMHYECKUMN
AKCIEPUMEHT (TMOJIY4YEeHHE W HM3yUYEHUE CBOWCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB, KayeCTBEHHBIE PpEAaKIHUHU YTJIEBOIOPOAOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOJCOAEPKAIIMX OPraHMYECKUX BEIECTB,
pelieHue AKCIIEPUMEHTATIbHBIX 3a1a4y o pacro3HaBaHUIO
HEOPTraHMYECKUX W OPTaHUYECKUX BELIECTB) C COOJIOACHUEM IpaBHUII
O0e3omacHOro  oOpaiieHuss C  BELECTBAMH U JIAOOPATOPHBIM
obopyaoBanueM; (HopMyIHpOBaTh LEU UCCIECIOBAHUS;, MPEACTABIATH B
pa3iauuHoOil (opMe pe3ynbTaThl HKCIEPUMEHTa, aHaJIU3UpOBaTh M

OLICHUBATb UX NOCTOBCPHOCTH

14

ChopMHUPOBAaHHOCTh YMEHHUSI OCYIIECTBISATH I€JICHANPABICHHbBIM MOUCK
XUMUYECKON MHPOPMALIMU B PA3ITUYHBIX UCTOYHUKAX (HAy4yHast U y4eOHO-
Hay4Has JTUTeparypa, CpecTBa MaccoBoi nHpopmanuu, cetb HTepHeT u
JIpyTHe), KPUTHYECKH aHAIM3UPOBATH XHMHYECKYI0 HH(POPMALHIO,
nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBMU C IMOCTABJICHHON

y4eOHOM 3a1aueit

15

ChopmupoBaHHOCTH yMEHHUS TPOTHO3MPOBATh, AaHAIM3HPOBATH U
OIICHWBaTh HH(MOPMAIMIO C TO3HMIUK 3KOJIOTMYECKOW Oe30macHOCTH
MOCTIE/ICTBUI OBITOBOM M TPOHM3BOJCTBEHHOM JAEATEIHHOCTH YellOBEKa,
CBS3aHHOM C TMepepadOTKOW BeIecTB; CHOPMHUPOBAHHOCTh YMEHHM
OCO3HaBaTh  OIMACHOCTh  BO3JCHCTBHSI HA  JKUBBIE  OPraHU3MBI
OHpe,Z[eJIéHHBIX BCIICCTB, IIOHHMMAasd CMBICII IIOKa3aTCIIsd Hpe[[CJIBHOﬁ
JOMYCTHMOM KOHIIGHTpAIIMK, W TIOSICHATH Ha TMpUMeEpax CIIOCOOBI
YMEHBIIICHHS U IPEAOTBPAILCHHS X BPEITHOTO BO3JICHCTBUS HA OPTaHU3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJeNb CTPOEHUs aToMa. Pacmpenenenue
AIIEKTPOHOB MO DJHEPreTUYECKUM ypoBHsAM. Krnaccudukamuss XUMHUECKUX
arieMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPIeTUUYCCKUX YPOBHEH aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAsS

KOH(UTyparus aroma. BalleHTHbIC AIEKTPOHBI

1.2

Ileppuonnueckas cucremMa xumuueckux dneMmeHroB .M.  Menneneesa.
®usnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB W HX COEAUHEHHN 110
nepuojiaM M Tpynmnam. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHINX OKCUIAOB U THAPOKCHUIOB

1.3

BaneHnTHOCTB. DeKTpOoOTpULIATEIbHOCTh. CTENEHb OKUCIECHUS

1.4

Bunbl xumudeckoil cBsi3M (KOBaJI€HTHAsl, HOHHAsI, METAJTMYECKasi, BOJOPOAHAS)
U MEXaHU3MBbI e€ o0pa3oBaHus. MexMoNIeKyIspHbIe B3auMoIeicTBuUS. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOE€HMS. THIBI KpPUCTAUIMYECKUX

pemérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOHN peréTKI

1.5

XuMudeckas peakuus. Knaccudukanus XUMHUYECKUX peakuui B

HeOpFaHI/I‘{eCKOﬁ u OpraHquCKOﬁ XHUMHHU. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBbie 3¢ (eKThl XUMUYECKUX peakiuii. TepMoxuMuyeckre ypaBHEHHS

1.8

OOpatumble peakIuu. XUMHU4YecKoe paBHOBecwe. MDakTopbl, BIUSAIOMNUE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

OnexkTponutuyeckas aucconuanus. CuibHble U ciadble anekTpoiautsl. Cpena
BOJIHBIX PpAacTBOPOB BEILIECTB: KHCJas, HeWTpanbHas, IuenodHas. CreneHb

nucconuanm. Peakuy MOHHOTO 0OMeHa

1.10

I'unponus coneit. Monnoe npousBenenue Bojabl. Bogopoansiii mokasarens (pH)

pacTBopa

CriocoOBbl BBIPAXXCHHA KOHLICHTPAIUU PACTBOPOB: MACCOBaA JOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAAPHAsA KOHLCHTpalUWs. HaCI)IHIeHHBIe 1 HCHACBIIICHHBIC

pacTBOpBI, pacTBOpUMOCTh. Kpurcramioruaparsl

1.12

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcaKkmuu. IloBeneHue BelIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH MCTO,I[BI QJICKTPOHHOT'O OanaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HeOpTaHHQCCKOﬁ XHUMHHU




2.1

Knaccudukanus Heoprannueckux coeuHeHnii. HomeHnkinatypa HeopraHmueckux

BCIICCTB

2.2

XYUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIIOB (HATpWid, Kamui, KaJbIUH,
MarHui, aJfOMUHUH, IIUHK, XpOM, JKele30, MeAb) U WX coeauHeHuid. OOmme

CIOCOOBI TIOYYECHHSI METAJIJIOB
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XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbl, a30Ta,
dochopa, yrmepoga U KpeMHHS) U UX  COCAMHEHUH  (OKCHIOB,

KHCIIOPOJICOAECPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUI )

2.4

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX BCIICCTB, IMIPUHAAJICIKAIINX K pa3JINYHbIM

Ki1acCcaM

2.5

#i#HPar#Ht# nentuukanus HeOpraHn4eckux coenHeHnii. KauectBeHHbIe

pC€aKlr Ha HCOPIraHNICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPTaHUYECKON XUMHH

3.1

OcCHOBHBIE MOJIOKEHHSI TEOPUUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKUX
coenquHeHnii A.M. bytiepoBa. YriepoIHbld CKeJIET OPraHUuYeCKOl MOJIEKYJIbI.
KpaTHocTh XMMMYECKOH CBSI3U. S- U P-CBSI3U. sp3-, sp2-, Sp-TUOpUAM3ALUU
opOuTanell aToMOB yrjiepoJa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOTO

CTPOCHUSA MOJICKYJIL. I'omonoru. I'omonoruyeckuit pAA. I/I30Mep1/1;1 " N30MCEPbI

3.2

[Tonstue o  dyHkuuoHanpHOW  rpynme.  OpueHTanroHHbIE 3D EKTHI

3aMeCTUTEIEN

3.3

[IpencraBnenne o KiaccuUKAMK OpPraHWYECKHX BemiecTB. HomeHknarypa
OpPraHMYECKHUX COEAMHEHUH (cucTeMaTuueckas) W TpUBUAIbHBIE Ha3BaHUsA

BaKHEHUIITHX Hpe,Z[CTaBHTeHeﬁ KJIaCCOB OPraHNYCCKNUX BCIICCTB

3.4

CBoOoHOpaaUKaNbHBIE W HMOHHBIM MexaHu3Mbl peakuuu. Ilonsarue o

Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [1paBuio 3aiiieBa

3.5

Ankanbel. XMMHYECKHE CBOMCTBA AJKaHOB: TaJOTEHUPOBAHUE, JACTUAPUPOBAHNE,
TEPMHUECKOE pAa3JIOKEeHHe, KpPEeKHHT, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. Iluknoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pa3sMEpoOM UKIIA. PeaKI_[I/II/I MPUCOCAUHCHUSA U PAJUKAJIBHOI'O 3aMCIICHUA

3.6

Ankenbl. XUMHYECKHE CBOICTBA: pEaKklMu MPUCOCTUHEHHS (TallOreHUPOBaHUE,
TUAPUPOBAHUE, TUIPOTraJOTeHUPOBAHUE, TUIpATalusi), TOPEHUs, OKUCICHUS U
nonuMmepusanuu. IIpomblnieHHble W 1a00paTOpHBIE CHOCOOBI MOTYYEHHS

AJIKCHOB

3.7

Ankanuensl. XUMHYECKHE CBOMCTBA ajKaJHEHOB: PEAKIUU TMPUCOCTUHEHUS
(ruapupoBaHue, rajoreHHUpOBaHHUE), TOpeHUd U mnonuMmepusauuu. llomydyenue

AJIKaJUCHOB

3.8

AnkuHbpl. XMMUUYECKHE CBOWCTBA: PEaKLMU IPUCOEIUHEHUS (raJlOr€HUPOBAHUE,

THAPUPOBAHUC, THApPATALHA, rH,Z[pOFaHOFCHI/IpOBaHI/Ie) KaK CIoco0 MMOJIY4YCHUS




MOJIMMEPOB M JPYIUX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. ['opeHue
aleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHU JJI1 CBAPKU U PE3KH

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenpl. XWMHUYECKHE CBOWCTBa OCH30JIa: pEaKIHH  AJICKTPOPHIBHOTO
3aMelleHus, TPUCOeNUHEHUs (TUAPUPOBAaHME, TaloreHupoBaHue). Peakius
ropeausi. OCOOEHHOCTH XUMHUYECKHX CBOMCTB Toiyousa. [lomyuenue Oensona.
OcoOeHHOCTH XUMHYECKMX CBOWCTB cTupojia. llomnMepusamus cTupoIa.

CriocoOsbI MOTy4eHHs ¥ TPUMEHEHHE apOMaTHUECKHUX YTIIEBOJOPOJIOB

3.10

Cnuptel.  IlpenenbHple  OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHiCTBME €  HAaTpueM Kak CHOcO0  yCTAaHOBJIGHUS — HalU4us
TUAPOKCOTPYIIBL, €  TajOreHOBOAOPOJaMH  KaK  CHOCO0  MOJIy4YeHHs
pacTBOPUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHas Jeruaparanus. Peakuus ropeHus.
[Tonyyenue »sTaHONa: peakiuss OpPOKEHHsS TJIOKO3bl, THIpATalUs ATUJICHA.
OTUJICHITIMKOJb U TIIMLEPUH KaK IPEICTaBUTENIN IMPEAEIbHBIX MHOTOATOMHBIX

CIIIPTOB

3.11

@®enos. XuMHUecKue cBoicTBa (eHona (peakiuu C HATpUEeM, THAPOKCHIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

Anpaernapl. XUMHUYECKUE CBOMCTBA MPEACIIbHBIX aJbIETHJIOB: THIPUPOBAHUE;
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIBbHYIO Tpynmy (peakuusi «cepeOopsHOro
3epkana», B3aumoaeiictue ¢ ruapokcuom meau (II). [lomyuenue npeaenbHbIX
aJbJACTUJIOB: OKHUCJIEHUE CHOUPTOB, TUJpaTalusi aleTWIeHa. ALETOH Kak

NpEaACTaBUTECIIb KETOHOB. Oco0eHHOCTH PE€aK OKHUCIICHHA all€TOHA

3.13

KapGoHoBbie KHCIOTBI. XUMHUYECKHE CBOWCTBA TMPEACIBbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBONCTB MYPaBbUHOUW KHCIIOTHI.
[TomydyeHne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJETUI0B. Briciine mpenenbHbie U

HerpeaelbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuble »¢upel u kupbl. CrocoObl TOMYYEHHS CIOXKHBIX 3(UPOB.
Obpatumocts peaknuu sTepudukanuu. IlpuMeHeHue crnoxxHbIX 53(QHUPOB B
MUIIEBON W TapdIOMEPHON NPOMBINIIEHHOCTH. JKHUpBI Kak CIIOXKHBIE S(UPHI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIIOT. XHWMHYECKHE CBOICTBA >KHUPOB:
THJIPUPOBAHUE, OKHUCIEHHUE. [MIponu3, WM OMBUICHHE, JKUPOB Kak CI0CO0
MIPOMBIIIJICHHOTO TMOJIYY€HHUs COJIEH BBICHIMX KapOOHOBBIX KHUCIOT. MbIIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCJIIOT

3.15

XHWMHUYECKHE CBOMCTBA IUIFOKO3BI: pEAaKUMM C Y4YacCTUEM CHUPTOBBIX U
IBJETUAHON TpyNI M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHue ritokosbl, eé
3HAYCHHUE B KU3HEACIATEIbHOCTH OpraHus3ma. Jlucaxapuapl: caxapos3a, MajabTO3a.
BoccranaBiuBaomye M HEBOCCTAHABIMBAIOINME Jaucaxapuabl. l'maponus

AucaxapuaoB. HOJII/ICB.XB.pI/IIII)IZ KpaxmaJl, T'JIMKOI'CH. CTpOGHI/IC MaKpOMOJICKYJI




KpaxMmaja, IJIMKOI€Ha W LeJultosio3bl. PU3NYECKUE CBOMCTBA Kpaxmana H
LEJUTI0JIO3bl. XUMHUYECKHME CBOWCTBA KpaxMmaya: THJIpOJIM3, KauecTBEHHas
peaknus ¢ HoJOM. XMMHUYECKUE CBOWCTBA LIEJUIIOJIO3bI: TMIPOJIN3, MOJyYEHHE
3pupoB nemwmonosbl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHU4eCKHE OCHOBAHUSA: PEAKLIMHU C BOJIOHM, KHCIOTaMH,
peaknusi TOpeHWs. AHWIMH KaK TPEICTaBUTENb apOMaTUYECKHX aMHUHOB.
XUMHUYECKHE CBOMCTBA AaHWUJIMHA: B3aUMOJCHCTBHME C KHCIOTaMHU, OpOMHOI
BOJIOM, okwucieHue. IlonydyeHue aMHHOB alKWIMPOBAaHMEM aMMHaka MU

BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YITICBOJAOPOIOB

3.17

AMHWHOKHUCIIOTEI W O€NKH. AMHHOKHCIOTBHI KakK aM(OTEepHbIE OpPTaHHYECKHE
coequHeHusi. OCHOBHBIE AMHMHOKHCIOTHI, OOpasyromue Oenku. XHUMHUYeCKHue
CBOMCTBa OEJIKOB: TUAPOJIU3, JI€HATypalusi, KayeCTBEHHbIE (LIBETHBIC) PEAKIIUU

Ha OenKHU

3.18

CtpoeHrue M CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOICTB IOJMMEPOB OT
CTpoeHUs1 MoJIeKyJl. OCHOBHBIE CIIOCOOBI MOJMYYEHHS BBICOKOMOJIEKYJISPHBIX
COEJIMHEHUI: peakuuu MOoJIMMepH3alud U nojukonaeHcaruu. Kinaccuduxanums

BOJIOKOH

3.19

I/IJIGHTI/I(l)I/IKaIII/IH OpTraHU4YCCKUX COGI[HH@HI/Ifl. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

Ha pacCriO3HABAHUC OPraHNYCCKUX BCIICCTB

3.20

I'eneTndeckas CBA3b MCIKAY KiIaCCaMU OPTaHUYCCKUX COE€IUHEHUI

XUMHS U KU3Hb

4.1

XuMus B TOBceIHEBHOHM >ku3HU. [IpaBunma Oe3omacHOil pabOTHI C €IKHUMH,

TOPHOYMMHU U TOKCUYHBIMHA BC€UICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH

4.2

XuMus U 300pOBbe. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3IMCTBO. XUMUS B
NPOMBIIUIEHHOCTH. XHUMHUSI U SHEPreTHKa: MPUPOAHBIA U TOMYTHBIA HEPTIHOU
rasbl, UX COCTaB U ucnosb3oBaHue. CoctaB He(TH U e€ nepepadboTKa (MIPUPOAHBIE

HCTOYHUKH yTJIEBOAOPOIOB)
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XuUMHUSA U 3KOJOrusl. XUMHUYECKOE 3arpsA3HECHHE OKpPYKalolIeW Cpeabl U €ro
nociencteus. Oxpana ruapochepsl, mMouBbl, atMochepsl, Guopsl U (ayHbl OT
XMUMUYECKOro 3arpsisHeHus. I[IpoGiema OTXOIOB M TOOOYHBIX HPOJIYKTOB.

AJ'II)TepHaTI/IBHBIe HCTOYHHKHU SHECPTHUU

4.4

OO01mue mpencTaBiIeHHs] O MPOMBIIIJIEHHBIX CHOCO0aX MOJYyYEHUS XMMHUYECKHUX
BEIIECTB (HA MpHMEpe MPOM3BOJICTBA aMMHaKa, CEpHOW KuCIOThI). UépHas u
uBetHass  Merauryprus. CTekino M CHUJMKATHAasT  [NPOMBILUIEHHOCTD.
[IpombinuienHas  opranunyeckas  xumus.  CwIpp€ 111 OpraHMYECKOM

IMPOMBIIIJICHHOCTHU

HiHPar### Tunbl pacu€THBIX 3a/1a4

5.1

#H##Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY




KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU

BEIIIECTB

5.2 HiHPart###PacuéTsl TeroBoro addexra peakuuu

53 #HH#HPar#t#PacuéTel 00BEMHBIX OTHOLICHUN Ta30B MPU XUMHUECKUX PEAKIIHAX

54 Hi#HPar###PacuéTsl Maccsl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB

peaKIMu, €CIIM OHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH)

5.5 | Pacuérsl MaccoBOi MM OOBEMHOMN J0JIM BBIXOJa MPOJAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOI'O

5.6 | Pacuérsl macchl (00BbEMa, KOJIMUECTBA BEUIECTBA) MIPOAYKTA pEaKluu, €CIIU OJJHO U3
BEILIECTB JAaHO B BUJE PACTBOPA C ONPEACIEHHON MAacCCOBOM J10J€H PAaCTBOPEHHOTO
BELIECTBA

5.7 | PacuéTsl c HCNOIB30BAHNEM MOHATHH «MaccoBas A0OJSDY, «MOJISIpHAs
KOHIIEHTPALU», «PaCTBOPUMOCTH

5.8 | HaxoxaeHrne MOJICKYISIpHON (OPMYIIBI OPraHUIECKOTO BEIIECTBA 110 €0 TNIOTHOCTH

1 MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOASAIIUX B €ro COCTAaB, UJIH 110 MPOAYKTaAM

CropaHus




YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'ONMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

1. Xumus. 10 xnace. YriyOnennsiii yposenb ypoBenb : ®I'OC, YueOHuK o peaakiuen
Jlynuna B.B.. — 10-e u3n., crepeotun. — M: «IIpocsemienue», 2024.
2. Xumus. 11 xnace. YriryOnennsii yposenb ypoBeHb : ®I'OC, YuebHuk mon pegaknuen
Jlynuna B.B.. — 10-e u3n., crepeotun. — M: «IIpocsemenue», 2024.

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. I'a6puensu O.C. IIporpamma kypca xumuu ans 10 —11 kitaccoB 0611e006pazoBaTeNbHBIX
yupexIeHui — 5-¢ usn., crepeorur. — M.: «Jlpoda»,2024.

2. I'abpuensn O.C.,bepeskun [1.H., Ymakos A.A., Maitoposa I'.B. u ap. KonTtposnbnsie u
npoBepouHbIie paboTel o xumuu 10 kiace k yueonuky ['abpuensna O.C. ba3oBbiii ypoBeHb,
OI'OC —M: «lpoda»,2023

3. N'opkoBenkoM. 0. [Toypounsie pazpabotku no xumuu 8-11 knacc-M: «BAKO»,2022.

HUPPOBBIE OBPA3OBATEJBHBIE PECYPChHI U PECYPCBI CETH

HUHTEPHET

[Topran pyngamenTanpHOr0 XUMHIeckoro oopaszosanus ChemNet. Xumudeckast
nH(popManmoHHas cetb: Hayka, o0pa3oBaHue, TEXHOJIOTUN

http://him. 1september.ru Enunast komnekius LIOP: [Ipeaqmernas koyutekuus «XuMUs»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE IKCTIEPUMEHTHI:

XHUMMUA.

Komnexnust Poccuiickoro o61eo0pazoBaTeabHOIO

noptana http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SJIEKTPOHHBIA yU4EOHUK
http://chemworld.narod.ru Caiit «BupTyanbHas XuMudeckasi Ko
http://maratakm.narod.ru  Caiit «Mup XumMu»

http://chemistry.narod.ru  XuMuK.py: calT o xumun

https://resh.edu.ru Poccuiickas siaekTpoHHas IIKOJIA

https://uchi.ru JluctaHimonHoe 0Opa3oBaHue JUIsl MKOJLHHUKOB. https:// school.mos.ru
MOCKOBCKas 3JIEKTPOHHAS IIIKOJIa

http://windows.edu.ru/ «EnnHoe OkHO 10CTyIa K 00pa3oBaTeabHBIM pecypcamy» 4.
http://school-collection.edu.ru/ «Eanaas koiutekus mudpoBeIX 00pa30BaTEIbHBIX PECYDPCOBY

http://fcior.edu.ru/ http://eor.edu.ru «PenepanbHplii 1IeHTP UHOOPMALTMOHHBIX

00pa3oBaTeNbHbBIX PECYPCOBY
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