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HOACHUTEJIBHAASA 3AIIMCKA

PabGouas mporpamma Mo XMMUU Ha YpPOBHE CPEJHEro OO0IIero oOpa3oBaHUs
paspabotana Ha ocHOoBe DemepasbHOrO 3akoHa OT 29.12.2012 Ne 273-®3 «0O06
obpaszoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTEIbHON MPOTPAaMMBI  CpeHEro oOIiero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yuérom Konuenuuu mpenogaBaHus
y4eOHOro mpeamMera «XuMus» B 00pa3oBaTeIbHBIX OpraHuzanusx Poccuiickoi
Odenepanun, peaTu3yOINIMX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMOJOXeHUN «CTparernn pa3BuUTHsi Bocnutanusi B Poccuiickoit
®enepanuu Ha nepuon a0 2025 roma» (Pacmopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YTriyOJa€HHOTO HW3Y4YEHHMS 3aHMMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammxcs 10-11 kiaccos.
Wzydyenne mpeamera, peanuzyemMoe B yCIOBHSIX JIuddepeHIHpPOBAHHOTO,
npoduIbHOTO OOy4YeHHs, NpU3BaHO OOeCIeunTh O00I1e00pa3oBaTENbHYI0 U
OOIIEKYJIbTYpPHYIO TIOJITOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBHSAM JKHU3HHU B COIIMyME, a TAKXKE IS
POJOJDKEHUS 00y4YeHUs B OpraHu3aiusx npodeccHoHaIbHOT0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OJHOW U3 TPUOPUTETHBIX JUCIUTLINH.

B nmnporpamme mno XuMHUM Ha3HadeHUE TmpeaMera «XUMHUS» TOJIy4daeT
NOAPOOHYI0  WHTEPHPETAllUI0 B  COOTBETCTBUM C  OCHOBOTOJIAraloluuMU
nonoxenusmu @I'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, coAepKaHus,
pe3yJbTaToB OOy4YeHUs] U TpeOOBaHUW K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCSA CIEAYIONIME BBINOJHAEMBIE MPOrPAMMOM IO
XUMUU (PYHKLINU:

eH()OPMAITMOHHO-METOIUYECKAsl, peaau3anusi KOTOpoW obecreunBaet
MOJIyUYE€HHUE MPEJCTABICHUS O IENX, COACPKaHUM, OOIIEH CTpaTeruu OO0ydeHMUs,
BOCIIUTAHUS W Pa3BUTHUS OOYYAIOMIMXCSI CPEICTBAMH TPEIMETa, M3y4aeMOro B
paMKax KOHKPETHOTO MpoQuis;

® OpraHu3alMOHHO-TUIAHUPYIOIIasi, KOTOpasi MpeaycMaTpUBaeT ONpeeieHUE:
OPUHIMIIOB CTPYKTYPUPOBAHMS M TMOCIEAOBATEIBHOCTH HM3YYEHHUS Y4eOHOTro
Marepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOJ0B K
(bOopMHPOBAHUIO COAEPIKATETLHON OCHOBBI KOHTPOJISI M OTIEHKH 00pa30BaTeIbHBIX
JOCTIXKEHHM OO0ydYarolMXcs B paMKax HUTOTOBOM arTecTaluud B (opMe eIUHOro
roCyIapCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma jyist yrinyOaE€HHOTO U3yYEHUSI XUMUM:

®yCTaHABJIMBAET MHBAPHUAHTHOE NPEIMETHOE COAECpKaHUE, 00s3aTeNbHOE IS
U3Yy4YEHUsl B paMKax OTACNIbHBIX MpoduieH, MpeaycMaTpuBaeT pacupeneieHue u
CTPYKTypUpPOBaHME  €ro IO  KjJaccaM, OCHOBHBIM  COJI€p’KaTeIbHbIM
JUHUSIM/paziesiaM Kypca;



o TaéT MPUMEPHOE pacipeiesiecHne YueOHOro BpeMeHH, PEKOMEHIyeMOro st
M3YUYEHUS OTACITbHBIX TEM;

eripe/UiaraeT IPUMEPHYIO  IOCJIEA0BATEILHOCTh  HM3YYEHHS  Y4eOHOTO
Marepuaga ¢ Yy4E€TOM JIOTUKH TIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

® TaET METOAUYECKYIO MHTEPIIPETALMIO LIeTIeH 1 3a]1a4 U3yUEeHUs NIpeIMETa Ha
yriayOnEHHOM YPOBHE C YUETOM COBPEMEHHBIX NPHOPUTETOB B CUCTEME CPETHETO
oOmero  oOpa3oBaHuUsl, COJEPKATENIBHOM  XAPAaKTEPUCTHKU  IUIAHUPYEMBIX
pe3yIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHONM MPOTPaMMBbI CPEAHETO OOILEro
oOpa3zoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKe C yIETOM
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHBIX JEUCTBUIM oOydaroumierocs Mo
OCBOCHHIO COJIEpKAHUS TIPEIMETA.

[Io BceM Ha3BaHHBIM MO3WIHSAM B TMPOTpaMMe MO0 XUMHUU TPETyCMOTpPEHA
PEEMCTBEHHOCTh € OOY4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOTO OOUIETo
oOpazoBanus. 3a TmTpenenaMud  YCTAHOBIECHHOW TPOrpaMMOW TO  XHUMHUU
00s3aTenbHON (MHBApUAHTHON) COCTaBISIONICH co/epikaHus y4eOHOTo mpeaMera
«XuMHuA» OCTa€TCsi BO3MOXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA ONPENENAThCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOIO
npodusss 00yueHHUsI.

B cootBerctBUM ¢ KoHUentyanbHbiMU mnojoxkeHusMu PI'OC COO o
Ha3HAYECHUHU TMPEAMETOB 0a30BOr0 M YINIyOJIEHHOIO YpPOBHEH B CHCTEME
muddepeHiupoBaHHOTO OOyYEeHHUSI Ha ypOBHE CpeaHero olmiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIIIYOJEHHOTO W3Y4YEHHUS HANpPaBICH Ha peau3aifio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHYECKOTO
oOpa3oBaHHMsi B paMKaxX M3yYEeHHsS CHEIUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKHUX JUCIUIUIMH B By3aX W OPTaHM3AIMIX CPETHETO MPOPECCHOHATHHOTO
oOpazoBanusi. B 3Toil cBA3M u3yueHHE MpeaMera «XUMHUS OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA pacIIUpeHue W  yIayOJeHWe TEOpeTUYeCKOW U
MPaKTUYECKON MOJTOTOBKH OOYYarolIuXcs, BHIOPABIIUX OMpPEAeTIEHHBIN TPoduib
00y4eHus1, B TOM YHCIIE C IEPCIEKTUBOM MOCIIETYIOUIEr0 MOJTYYEHUS] XUMUYECKOTO
oOpa3oBaHUs B OpraHu3anusax npodeccuoHanbHoro oopasosanus. Hapsny ¢ aTum,
B cBere TpedoBanuit PI'OC COO Kk mUIaHUPYEMBbIM pe3yJibTaTaM OCBOEHUS
denepanbHOl 00pa30BaTENPHONW MPOTPAMMBI CpPEAHETO 00IIero o0Opa3oBaHUS
U3ydeHHE TmpeaMera «XHUMHUS» OpPUEHTHUPOBAHO TaKKe Ha pelIeHHEe 3ajad
BOCIIUTAHUSI U COIMAJIBHOTO Pa3BUTUA OOydarolmuxcs, Ha (OpPMHUpPOBAHUE y HHUX
OOILIEMHTEIUIEKTYATbHBIX YMEHUN, YMEHUHN palMoOHATU3alMyd y4eOHOro Tpyaa |
0000OIIEHHBIX  CIOCOOOB  JICSATENBHOCTH, HWMEIOIIMX  MEXIAUCIUIIMHAPHBIN,
HAAMpPEIMETHBIN XapaKTep.

CocTaBngomuUMH MpeaMeTa «XUMHs) Ha ypOBHE yTITyOIEHHOTO W3yYEHHUS
ABIISIIOTCS  yIIyOn€Huble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuveckas Xumus». [Ipu onpenereHun Moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aIi COACPX aHUS ITUX KYpCOB B MPOTrpaMMe IO XHMHUU 332 OCHOBY



npuHATEl TosiokeHuss GI'OC COO o paznuuusx 0a30BOro W yIIIyOJIEHHOTO
ypOBHEH U3yuyeHus NpeaMeTa.

OcHoBY coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYEeCKas XHUMHS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAaHUH U
YMEHHH, OTHOCAIUXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs IpeaMeTa. JTa cucTreMa
3HAHMM TIOJydaeT ONpelel€HHOE TEOPETUUYECKOE JIOMOJHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIINN O00BEM  (PaKTOJIOTHUECKOTO
matepuana. Tak, Ha YriayOJI€HHOM YpOBHE H3ydeHHUs TMpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAYUTEIBHOTO YyBENHYCHUS O00bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAaX MX COCIMHEHWM HAa OCHOBE PACHIUPEHHS W YTIIyOJCHUS
IPEJCTaBICHUA O CTPOCHUH BEIIECTBA, XMMHUECKON CBS3H M 3aKOHOMEPHOCTSX
IPOTEKaHUsS PEaKIUi, pacCCMaTPUBAEMBIX C TOYKH 3PCHUS XUMHUYECKON KHHETHUKH
n TepMoAauHaMUKU. HM3ydyenme mnepuomnueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHUYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUSX O CTPOCHUM aToMa. XUMHUYECKas CBS3b
OOBSCHSICTCS C TOUKU 3PEHUSI PHEPTETUUECKUX M3MEHEHUH mpu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHU3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB  peakuuid  JomojHseTcs  (opmMupoBaHMEM  TpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOJIU3E PACIIABOB U PACTBOPOB BELIECTB.
B kxypce opraHnyeckoil XMMHHU NPU PACCMOTPEHHUU PEAKLHMOHHON CIIOCOOHOCTH
COEIMHEHMI yJelsieTcsi 0co00€ BHUMAaHHE BOIIPOcaM 00 AIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIUSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco0oe 3HaueHWe HMEET TO, UYTO Ha COJAEp)KAaHHE KypCOB XHMHH
yIIIyOJIEHHOTO YPOBHS U3YUYEHUS JJI KJIAacCOB ONpeAenEHHOro npoduis (riaBHbIM
00pa3oM Ha HX CTPYKTypy M XapakTep HOMOJHEHUH K oOmeil cucreme
IPEIMETHBIX 3HAaHWUW) OKA3bIBAIOT BIUSHUE CMEXKHbBIC MIPEIMETHL. TakK, Hampumep,
B COJICp)KaHUU MpeaAMeTa JJIs KJIACCOB XMMMKO-(pu3znueckoro npoduist 0oJybIoe
3HaueHHUE OYIyT UMETh JJIEMEHTHl ydeOHOTO MaTepuaiia mo obmed xumun. [Ipu
U3y4eHUU TMpeAMeTa B JIaHHOM Cciliydyae akLEHT OyJeT caejaH Ha OOIIHOCTb
METO/IOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJsIpHast Teopusi (MOJEeKyJIsapHas Teopusi B (pU3MKE), 3aKOHBI COXPaHEHUs
Macchl U DSHEPTUHU, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIU3a, MPEICTABICHUSA O
CTPOEHUH BEILIECTB U JPYToe.

B TO xe BpeMs B colepKaHUM IMpeAMeTa ISl KIacCOB XHUMHKO-
ouonoruyeckoro npoduis OOJBIIMK yIeIbHBIA Bec OyAeT MMETh OpraHuyecKas
xumuga. B asToM chmydae mpedocTaBiseTcs  BO3MOXKHOCTH i Oojee
00CTOATENBHOTO  PACCMOTPEHUS XMUMHYECKOW OpraHM3aluu  KJIETKH  Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IpPUMEpY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUMUABI, OCIKHU, YTJICBOJBI, HYKICHHOBHIC
KHUCIIOTHI U Jipyrue. [Ipu 3ToM 3HaHHS O cOCTaBE UM CBOMCTBax NpeIcTaBUTENEH
OCHOBHBIX KJIaCCOB OPIaHUYECKUX BELIECTB CIY>KaT OCHOBOM ISl M3y4YeHUS
CYIIHOCTHU IIPOLIECCOB (DOTOCUHTE3A, IbIXaHUS, MUIIEBAPEHHUS.



B mumane ¢opmMupoBaHus OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHaYYHBIX METOAOB [TO3HAHUS U ONbITA MPAKTUYECKOTO IPUMEHEHHS HayYHBIX
3HAHMM M3y4YeHUe npenMera «XHUMHs» Ha YIIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX € Y4YEOHBIMU NpPEIMETaMH, BXOJSIIMMH B COCTaB
npeaIMeTHBIX obnacteil «EcTecTBeHHO-HayuyHblE MpeaMeThl», «MaTtemaruka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEPATYPAY.

[Ipn u3yueHun yuyeOHOro mnpeaMera «XUMHs» Ha YriayOIEHHOM YpOBHE
TaKXe, Kak Ha YPOBHE OCHOBHOT'O U CpeJHero o0miero oopazoBaHus (Ha 6a30BoM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYMMOCTH SIBIISIETCSI (POPMUPOBAHHE OCHOB
HAyKM XHMHH KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
NEATEIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYyphl. Pemenue
ATON 3amauM Ha YriayOJaE€HHOM YpOBHE H3Yy4Y€HHUs MpeaMera Mpeanoiaraet
peATN3aLUI0 TAKUX LIETEN, KaK:

e(hopMupoBaHHE TMPEACTABICHUN: O MaTepUATLHOM EAUHCTBE MHpA,
3aKOHOMEPHOCTSX Y MTO3HABAEMOCTH SIBJIEHUN ITPUPOJIBI, O MECTE XUMUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ BeIyllell poiu B 00ecredeHUH yCTOWYMBOIO Pa3BUTHUSA
YEeJI0BEUYECTBA: B PEIICHUU MPOOJIEM HKOJIOTUUECKOM, SHEPTETUYECKON U MUIIEBOM
0€30MacHOCTH, B PA3BUTUM MEAWIMHBI, CO3/IaHUU HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHHMKOB SHEPTUM, B OOECIEUEHUH PAIMOHAILHOTO MPUPOJIONOJIH30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTypbl 4YEIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3J0POBBIO M MPHUPOJHOU
cpene;

®OCBOCHHUE CHUCTEMbl 3HAHHUM, JIEXKAIIUX B OCHOBE XHMHUYECKOH
COCTaBJISIIOLICH  eCTEeCTBEHHO-HAyYHOW KapTHHBI Mupa: (QyHIaMEHTaIbHbIX
NOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEICTABICHUN O CTPOEHUU
BEUIECTBA HAa  pPa3HbIX YPOBHSIX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUYECKUX PEAKIMH, O XMMUYECKOM DPAaBHOBECHM, pACTBOpAX M
JUCIEPCHBIX cUcTeMaX, o0 oOluX Hay4YHbIX MPUHIUIAX XUMHUYECKOIrO
IIPOU3BO/ICTBA;

e (hopmMupoBaHUEe y oOydJarormxcs OCO3HAHHOTO MOHUMAaHUS
BOCTpPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUU NJIs1 OOBSICHEHHS KIFOUEBBIX
uae um mpoOiieM COBPEMEHHON XMMHHU, IS OOBSICHEHHS W MPOTHO3UPOBAHUS
SABJICHUN, HMEIOIINX €ECTECTBEHHO-HAYYHYI0 NPUPOIY; IPAMOTHOIO pEIICHUS
po0sieM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHANIM3a U OLEHKH C TO3UIHMA
AKOJIOTHYECKON OE30MacCHOCTH TOCIEACTBUI OBITOBOM W IMPOU3BOJICTBEHHOU
NEATEIbHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMMHWYECKMM  IIPOU3BOJICTBOM,
UCIOJIb30BaHUEM U NepepabOTKON BEIIECTB;

eyriayOieHHEe NPEICTaBICHU O HayUHbIX METOJaX MO3HaHMsI, HEOOXOIUMBIX
IUIsL IPUOOPETEHUsT YMEHUN OpPUEHTHPOBATHCS B MHUPE BELIECTB U OOBICHEHUS
XMMHMUYECKUX SBJICHUM, HWMEKOIMX MECTO B IPHUPOAE, B NPAKTHUYECKOU
NEATEIIBHOCTH U TIOBCEAHEBHON KU3HH.



B murane peanmuzarnuu mepBOOUYEPETHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIINX
GYHKIMA 1IE€JIOCTHOM CUCTEMBI CpeaHero oomiero oOpa3oBaHUS TPU H3YUCHHUH
mpeaMeTa «XHMHs» Ha  YIUIYOJIEHHOM  YpOBHE OCOOYH0  aKTyaJlbHOCTh
MpUOOpETAIOT TaKKE IETU U 3a7a9d, Kak:

®BOCITUTAaHNE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBJICHHUU TIPUPOJIBI, YBAKCHHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX W MPUKIAIHBIX UCCIEAOBaAHUMN
B XUMUHU, (POPMUPOBAHHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

®pa3BUTHEC MOTHBAIlMM K OOYYECHHWIO U T[IO3HAHHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIECYEITOBEYECKHUX
IICHHOCTEH;

®pa3BHUTHE ITO3HABATEIbHBIX HMHTEPECOB, MHTCIUICKTYAJTbHBIX W TBOPYECKUX
CroCOOHOCTEH o0ydJaromuxcs, (opMUpoBaHUE Y HUX CO3HATEIIBHOTO OTHOIICHUS K
caMm000pa30BaHUIO M HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
podeCCHOHATBHON U OOIIECTBEHHOH JeATEThHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e(hopMuUpOBaHWE YMEHUW ¥ HABBIKOB Pa3yMHOTO MPHUPOIOTIOIb30BAHMS,
pa3BUTHE HKOJOTUYECKOM KYyIbTyphl, MNPHOOpETEHHE OIbITa OOIIECTBEHHO-
M0JIE3HOM IKOJIOTUYECKOU JCSATEIHHOCTH.

OOmiee 4YMCIO dYacoB, MPEAYCMOTPEHHBIX [JII WM3YyYCHHs] XUMHU Ha
yTIIyOJIEHHOM YPOBHE CpeIHEro oOuiero oopasoBaHusi, cocrapisieT 204 yacos: B
10 xmacce — 102 yaca (3 gaca B Hemento), B 11 wmacce — 102 yaca (3 yaca B
HEJIETII0).



COJAEPKXAHUE OBYUYEHUA
10 KUIIACC
OPI'"AHNYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMHM.

[IpenmMer u 3HaUeHHE OPraHUYECKON XUMUH, MPEACTABIEHUE O MHOT0O0pa3uu
OPraHUYECKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aTroMa YIJepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsAHUA. BaneHTHbIE BO3MOXKXHOCTM aroMa yriepoaa. XHMHUYECKas CBS3b B
OpPraHWYeCKUX COeAMHEHHsX. Tumbl TUOpPUAM3ALMUA AaTOMHBIX OpOUTaliel
yraepoaa. MexanuzMbl 00pa30BaHUsl KOBaJIEHTHOU CBSI3U (OOMEHHBIN U TOHOPHO-
aKLenTopHbI). TuMbl NEepeKpbhIBaHUS ATOMHBIX OpOUTANEe, G- U T-CBS3U.
Opunapnasi, [BOMHas U TpoiHast cBsi3b. CrocoObl pa3pbiBa CBSI3e B MOJIEKYJax
oprannueckux BemiecTB. [loHsATHe 0 cBOOOJHOM paaukane, Hykieopuiae u
aneKkTpodue.

Teopust cTpoeHMsi oOpraHuyeckux coeauHeHuid A.M. bytiaepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHWYEeCKUX COCIUHEHUU. MOIIeKyNsipHbIE U  CTPYKTYpHBbIE  (OPMYJIBI.
CtpykrypHble (OpMyJbl pa3IWyHBIX BUJOB: pa3BEpPHyTas, COKpallEéHHas,
ckenetHass. M3omepus. Buasl wu3omepun: CTpyKTypHas, INPOCTPAHCTBEHHAS.
DOnekTpoHHBIE YPPEKTH B MOJIEKyJIaX OpPraHUYECKUX COCIUHEHUN (MHIYyKTUBHBIN
U ME30MEpHBIN 3P PEeKThI).

[IpencraBnenne o kilaccuPUKaMU OpraHUYecKuX BemiecTB. [loHsaTHE O
dbynkunonansHOM rpynme. 'omonorus. 'omonoruyeckue psiapl. CuctemaTudeckas
HoMeHKJaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTHEJBHBIX MMPEICTABUTEIIEH.

OcobenHoctd U KiIacCUpUKAIMS OPTaHUYECKUX peaknuii. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METOJIbl M3Y4YEHHUs BELIECTB M WX MPEBPAICHMI:
O3HaKOMJIEHHE ¢ oOpasllaMu OpraHMYECKUX BEUIECTB M MaTepHallaMd Ha HUX
OCHOBE, ONBITHI IO TNPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPU HArpeBaHUU
(miaBieHue, OOYIIIMBAaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYJ
OPTaHUYECKUX BEILIECTB.

YriieBoaopoasbil.

Anxanbl. ['oMonornueckuii psii ankaHoB, ooOmias ¢popmyiia, HOMEHKIATypa U
U30MepUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKaHOB, SP°-
ruOpuIM3alms aTOMHBIX OpOHMTalleld yriaepoja, 6-cBA3b. DU3NYECKHE CBOKCTBA
AJIKAHOB.



XUMHYECKUE CBOMCTBA QJIKAHOB: PEAKIMUA 3aMEUICHUS, HW30MEPU3ALUHY,
NEruApUpOBaHUs, IUKIN3ALNKU, TMPOJIN3a, KpeKuHra, ropenus. [Ipencrasinenue o
MEXaHHU3ME PEAKIUN PaUKATIBbHOTO 3aMEIIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOyuyeHUs: U IPUMEHEHHUE aIKaHOB.

[Huknoankanel. O0mas Gopmyiia, HomMmeHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI ¥ XHUMHUYECKHX CBOWCTB MajblX (LMKIONPOINAH, LHUKIOOyTaH) H
OOBIYHBIX (IIUKIIOTICHTAH, IMKJIOTEKCAaH) IMUKIOATKaHOB. CroCOObI MOMy4YeHUs |
NPUMEHEHUE UKIIOATKAHOB.

AnkeHbl. ['OMOJIOTMUECKUN psii aJIKEHOB, 001as ¢opmysa, HOMEHKIATypa.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI alKEHOB, Sp2-
ruOpuaM3anmsi aTOMHBIX OpOuTaned yriepoaa, - W T-CBsi3u. CTPYKTypHas |
reomeTpudeckas (muc-tpaHc-) wuszoMepus. Dusznyeckue CBOWCTBA aJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIMU MPUCOCIUHEHUS, 3aMEIICHUS B (L-TIOJIOKEHUE
IpyU JBOWMHOW CBSI3U, MOJMMeEpH3aluuu W okucieHud. [IpaBuwio MapKoBHUKOBA.
KauectBeHHble peakiuy Ha JABOMHYIO CBs3b. CIOCOOBI MONYUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaueHoB (ConpspkEHHBIC, U30JUPOBAHHBIE,
Kymyaupoeanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI 1 XUMUUYECKUX CBOMCTB
CONpsDKEHHBIX  nueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuzanus
CONpsKEHHBIX TMEeHOB. CriocoObI OMYyYEeHHS U IPUMEHEHUE ATKAIUCH OB.

AnkuHbl. 'oMonornyeckuil psii amkuHOB, o0uias Gopmyia, HOMEHKJIaTypa U
M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJKHHOB, Sp-
rudopuIM3anmsi aTOMHBIX opOuTaneil yriepona. @u3nyeckre CBOMCTBA AJIKHWHOB.
XUMUYECKHE  CBOMCTBA:  peakiMd  NPUCOCAWUHEHUS,  JUMEpHU3alUU U
TpUMepHU3aIuy, okuciaeHus. KucioTHble CBONCTBA aTKMHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peaKIIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTyYEHUS
U IPUMEHEHUE AJTKUHOB.

ApomMaTtuueckue yrieBoJopoabl (apeHsl). ['oMonoruueckuid psj apeHoOB,
obmas hopmysa, HOMEHKJIATypa U U30MEpHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKyJbl OeH30sa. DU3MYecKrue CBOMCTBA apeHOB. XHUMHYECKHE
CBOMCTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIINH 3aMeIIeHUsT B OCH30JIbHOM KOJIBIIE U
yIJIEBOJAOPOAHOM paJuKaie, peaKUUh MNPUCOCAUHEHUS, OKHUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBieHue 00 OpUEHTUPYIONIEM JIEUCTBUM 3aMECTUTENICH B
OCH30JILHOM KOJbBIIE Ha TMPUMEpPE aTKWIBHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupodia. [lomumepusanus ctupona. CrocoObl MOIyYeHus U
MPUMEHEHNE apOMATUYECKUX YIIIEBOJOPOIOB.

[Tpupoausiii ra3. [lomytHeie HedTaHbIe Ta3bl. HepTh U €€ mpoucxoxaeHue.
KamenHslil yrosib 1 IpoayKThl ero nepepadboTku. CrnocoOsl nepepadboTKu HEPTH:
MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTaTUTUYECKHil), pU(OPMHUHT, MNHUPOJIU3.
[TpoaykTsl epepaboTKu HE(DTH, UX IPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEX/TY Pa3IMUYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.



DJIEKTPOHHOE CTPOEHUE TaAJIOTE€HIPOU3BOJIHBIX YIJIEBOJAOPOJAOB. Peakiuu
3aMEIlEHUs] TalloreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIITY, IUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TrajJoreHIPOU3BOHbIE BOJHOTO U CHUPTOBOTO
pactBopa mEnour. B3auMoOIeNCTBHE NUTAIOTCHAIIKAHOB C MarHueM M ITUHKOM.
[Tonsitue 0 METaNIOOPTAaHUIECKUX COCJIMHEHUSIX. Hcnonb3zoBanue
raJIOTeHNPOU3BOAHBIX YTJIEBOJIOPOJOB B OBITY, TEXHUKE U TPHU CHUHTE3E
OpPTraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M WX MPEBpaIlCHHI:
u3yudeHue (U3NYECKUX CBOMCTB yTJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yriaeBoJOPOI0B Pa3IUYHBIX KJIACCOB (OOECIIBEUMBAaHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IMEpPMaHTaHaTa Kajusi, B3aWMOJICHCTBUE AalleTHJICHA C
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriepoja U BOAOpPOJAa B OPraHUYECKUX BEIECTBaX, MOJy4YEHUE OSTHIEHA U
U3y4YEHUE €ro CBOMCTB, o3HaKOMiieHHE ¢ KosuiekuusimMu «Hedtb» u «Yromby, ¢
oOpa3llaMu  IUIaCTMAacC, KaydyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YIJIEBOJAOPOAOB U TAIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kamue oprannyecKkue coeIMHeHHsl.

[IpenenbHble OJHOATOMHBIE COUPTHL. CTpoeHue MoJekya (Ha mpuMepe
METaHoJIa W J3TaHoja). ['oMonorumueckuit psan, oOmas dopmyna, H3OMeEpHs,
HOMEHKJIaTypa U Kkiaccuukanusa. Du3nuecKkue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbIe CBSI3U MEXKIY MOJIEKYJIAMUA CIIHUPTOB.
XHUMUYECKUE CBOMCTBA: pEAKUUHM 3aMEIICHUs, JAeruapaTalud, OKHUCIEHUS,
B3aUMOJICUCTBHE C  OpPraHMYECKUMHU UM  HEOPraHUYECKHMMH  KHUCIOTAMH.
KauecTBeHHast peakiusi Ha OTHOATOMHBIE CIIUPTHI. [[efCTBHE 3TaHOJIa U METAHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJMy4YeHHUS M TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie >upsl, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (U3MUECKUX U
XAMUYECKUX CBOWCTB.

MHoOroaToMHbl€ CHHUPTHI — JTUICHIJIMKONb W TIHLEpUH. DPusndeckue u
XUMUYECKHUE CBOWMCTBA: PEAKLMU 3AMEILEHHUSI, B3aUMOJEHCTBAE C OPraHUYeCKUMU
M HEOPraHMYEeCKUMH KHCIIOTaMH, KAauyeCTBEHHasi peaklusi Ha MHOTOATOMHbIC
cnupThl. [IpeacraBienre o MexaHu3Me peakluuid HYKICO(PUIBHOIO 3aMEIIeHHUS.
HleiictBue Ha opranu3Mm dYenoBeka. CrmocoObl MOMy4YeHUS U MPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE THUIPOKCOTPYIIbI H
O0enzonbHOrO sapa. dusmyeckue cpoicTBa (eHona. OCOOEHHOCTH XUMUYECKHUX
cBoiicTB (eHona. KauectBenHble peaknuu Ha ¢eHos. TokcHuuHOCTh (eHoa.
Cnoco0OsI ostyueHus 1 npuMenenue gpenona. Genonpopmanbaeruinas cMoa.

KapOoHnuibHbIE COEAMHEHUS — ATBAETHU/IBI U1 KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyImIbl. ['oMoslorudeckue psiabl albJeruioB U KETOHOB, OO0IIas
dopmyna, uzoMepuss U HOMEHKiIarypa. DuU3nWyecKkue CBOICTBA albAETU]IOB H
KETOHOB. ~ XUMHUYECKHE CBOWCTBA  albJETUIOB U  KETOHOB:  pEaKUuu



npucoenuHeHus. OKUCIIEHHE albJErU0B, KAUECTBEHHbIE PEAKIIUN HA aJIbJICTUIbI.
CriocoOblI 1osy4eHUs U IPUMEHEHUE allbJIeTUI0B U KETOHOB.

OAHOOCHOBHBIE MpEENbHbIE KAPOOHOBBIE KUCIOTBHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI3oMepust 1 HOMeHKIIaTypa. Pu3ndyecKkue CBONCTBA
OJIHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3U MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakius dSTepupUKAINKM, PEAKIMU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢upax. MHorooOpa3ue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMpEAENbHBIX U apOMaTUUYECKHX KapOOHOBBIX KHCIOT,
JTMKapOOHOBBIX KHCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJTbMUTUHOBAs, OJEUHOBAs, .JUHOJE8As,
JUHOIeH06as KUCIOThL. CITOCOOBI MOMyUEHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonornueckuii psia, obuias ¢dopmysa, U30MEpHUS U
HOMEHKNaTypa. PuU3NUecKne M XHUMHUYECKHE CBOMCTBA: THAPOIU3 B KHUCIOW U
LIETIOYHOU Cpelie.

Kupsi. Ctpoenue, puanieckue U XUMAYECKHE CBOWCTBA KUPOB: THAPOJIHU3 B
KHUCIION U 1enoyHou cpene. OCoOOEHHOCTH CBOMCTB JKMPOB, COJAEPKAIIMX OCTATKU
HEIpEAENIbHBIX )KUPHBIX KUCIOT. JKHpBI B IPUPOJIE.

MpbI14 KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, UX MOTOIIIEE JCHCTBHUE.

O6mras xapakrepuctuka yrieojoB. Kiaccuduxanus yrieBoaoB (MOHO-, AU-
U mnonucaxapujasl). MoHocaxapuibl: TJIIOKO3a, (PYKTO3a, TalakTo3a, pubo3a,
ne30kcupr6o3a. Ou3nUecKue CBOMCTBA W HaXOXXICHHE B Ipupoje. POoTOCHHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMH C YYACTUEM CIUPTOBBIX U AJIbAETUIHON
IPYII, COUPTOBOE K MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue TIIOKO3bl, €€
3HAUYECHUE B KUZHEACATEIBHOCTH OpraHu3mMa. J(ucaxapuibl: caxapo3a, MajabTo3a U
nakTo3a. BoccraHaBiMBarolmye 1 HEBOCCTAaHABIMBAOIIME Aucaxapuasl. [ uaponus
nucaxapugoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
[JIMKOTEH U 1eiuttono3a. CTpoeHre MakKpoOMOJIEKyJl Kpaxmana, TJIMKOTeHa |
HEeUTI003bl.  PU3MYECKHE CBOMCTBA KpaxMmala M UEJUIK0JI03bl. XUMHUYECKHE
CBOMCTBA Kpaxmajia: THJpOJu3, KauyeCTBEHHAas peaklUHs C HOJOM. XHUMHYECKUE
CBOMCTBA LIEJUTIOJNO3bI: THAPOIU3, MoiyuyeHue 3¢upoB nemiono3bl. [lonstiue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEUIECTB M HX IPEBPAIICHMIL:
PacTBOPUMOCTb Pa3jINYHbIX CHUPTOB B BOJIE, B3aMMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHCIICHHE 3TWJIOBOTO CHUpPTA B aJIbAECTH]l HA PACKAIEHHON MEIHON MPOBOJIOKE,
OKHCJIEHUE 3TWIOBOTO CHUPTA AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KA4E€CTBEHHbBIE PEAKIUU Ha albJCTUABl (C THUAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcupom  menu(Il)), peakuus riIMIEepUHa €
ruapokcusiom Menu(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIOTBHI,
B3aMMOJICUCTBUE pacTBOpa TtOK03bl ¢ ruapokcuaoM menu(ll), B3ammoneiicTBue
KpaxMmayua ¢ MOJIOM, PElIeHHe HKCIEPUMEHTAIbHBIX 3a7a4 1o temaM «CrnupTel U
(denonb», «KapOoHOBbIE KUCTOTHL. ClIOXKHBIE 3(DUPBD).



A3o0Tcoaep:xaiye OpraHndecKue coeAuHEeHM .

AMUHBI — OpPTaHUYECKHE MPOU3BOJIHBIC aMMuaka. Kiaccudukaiys aMUHOB:
anudaTuuyecKkue W apoMaTUYeCKHe; TEepBUYHBIE, BTOPUYHBIE U TPETUYHBIC.
Crpoenne moinekyn, obmas dopmylia, U30Mepusi, HOMEHKIaTypa U (puznyeckue
cBOMCcTBa. XMMHUYECKOE CBOMCTBA alu(PaTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHHOB C A30TUCTOM KHUCJIOTOW.
CoJ anKWIIaMMOHHSL.

AHUIUH — TIpEJCTaBUTEIb aMHMHOB apoMmaTudyeckoro psjga. CrtpoeHue
aHuIvHA. B3anMHOe BIMsSHUE TPyNN aTOMOB B MoOJieKyse aHuJnHa. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHmJIMHA. KauecTBeHHBbIC peakiuu Ha aHWInH. CrocoObl
MOJIydeHUs] U TpUMEHEeHHe anudarnueckux aMuHOB. [lomydyeHue aHwIMHA H3
HUTPOOEH3071a.

Amunokuciotsl. Homenknarypa u uzomepusi. OTaenbHble NPEICTABUTENH O.-
AMUHOKHUCIIOT: TJMIMH, anaduH. @Ousndyeckue CBONMCTBA  aMHHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(pOTEpHBIX OPraHUYECKUX
COCIMHECHHM, peaKIus TMOJUKOHACHCAINKN, O0pa3oBaHWE TMENTUIHON CBS3H.
buonorundeckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINU3 TENTUIOB.

benku kak mnpupoaHbie mosuMepbl. llepBuyHas, BTOpHYHAsT W TPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOJIH3, JCHATYpAaIlus,
KaueCTBECHHBIC PEAKIIMHU Ha OCIIKU.

ODKCNEPUMEHTATBHBIE METOAbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUN:
pacTBopeHue O€NKOB B BOJIiE, JAeHATypauus OENKOB MpU HarpeBaHUM, I[BETHHIC
peakiuu Ha O€JKH, pEIICHHE OKCICPUMEHTAIbHBIX 3a]ad [0 TeMaM
«A3zoTcoaepxamne OpraHU4YEeCKue COCJIMHCHMUS u «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokOMOJIeKYIsIPHBIE COETUHEHMS .

OCHOBHBIE TIOHATUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
NOJINMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUU —
MOJMMEPHU3ALMS U TOJMKOHEH AL

[Tonumepusle Marepuanbl. Ilnactmaccesl  (MONMMATHIEH, NOJUIPOIMWIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJIUKApOOHATHI,
noJi TUIIeHTepedTanaT). Y THin3anus u nepepaboTKa IiacTuka.

DI1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaaueHOBBIN, XJIOPOIIPEHOBBIN, U30IIPEHOBLIN) U CHIIMKOHBI. Pe3uHa.

BonoxkHa: HaTypanbHble (XJIOMOK, IEPCTh, MIENTK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsnl CIEIUATIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AIEKTPONPOBOISIINE MOJTUMEPHI, OHOopa3naraeMble OJUMEPHI).

OKCHEpUMEHTAIBHBIE METOJbl W3Y4Y€HHUs BEUIECTB M HX IPEBPALCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,



Kay4yyKOB, pEUICHUE OHKCIEPUMEHTAJIbHBIX 3a1ad 1o TeMe «Pacrno3HaBanue
IUIACTMAcC U BOJIOKOH.

Pacuérnrble 3amaun.

HaxoxxeHue MoJeKyasapHOMl (OpMyYJIBI OPraHMYECKOrO COEIMHEHMS 10
MAacCOBBIM  JIOJISIM  JJIE€MEHTOB, BXOJSIIMX B €0 COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOpMYyJIbI OPTaHUYECKOrO0 COEAUHEHMs] 1Mo Mmacce (00béMy)
OPOAYKTOB CrOpaHMs, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB
peakuuu W/ WM HUCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTypHOM (opmyIibl
OpraHWYeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOWCTB WJIM CHOCOOOB
NOJIyYEHUS, ONPEAEIECHUE JOJM BbIXOJAa NPOAYKTa PEAKUHMH OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanusanys MeXXIpeaMETHBIX CBA3€U ITPU U3YUYEHUH OPTaHUYECKON XMMHUU B
10 kimacce OCYIIECTBISIETCS 4Y€pe3 MCIONb30BAaHUE KaK OOLMX €CTECTBEHHO-
Hay4YHbIX MOHITHM, TaKk M TOHATUH, HOPUHATBIX B OTHEJIBHBIX MPEAMETax
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OO11ue ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBICHHUE, HAYYHbIN (PaKT, TUIOTE3A,
TEOpHus, 3aKOH, aHAJIW3, CHUHTE3, KiIaccuuKauus, HaOIIOJEHHE, H3MEpEHHUE,
AKCIIEPUMEHT, MOJI€JIb, MOJICTIUPOBAHHUE.

®duspka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUN YpOBEHb, BEIECTBO, TENO, OOBEM, arperarHoe COCTOSTHUE
BEUIECTBA, (DPU3UYECKUE BEJIMYMHBI, €IUHUIBI M3MEPEHHUS, CKOPOCTh, JHEPIHUs,
Mmacca.

buonorusi: kietka, opraHu3Mm, JKocucTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA U TeTepOTPOQPHBIA THUIl MUTAHUSA, OpOKEHUE,
(doTtocuHTe3, AbIXaHUE, OENKH, YIJIEBOIbL, >KUPBL, HYKJIEUHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadus: mose3npie HCKOMaeMble, TOIUIHBO.

TexHonorus: nUIIEBbIE NPOIYKTHI, OCHOBBI PALMOHAIBHOIO MUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI XUMUH.

Atom. CocTtaB aTOMHBIX sep. XUMHUEeCKAW dneMeHT. M3oTonsl. CtpoeHue
AJIIEKTPOHHBIX O0OJIOUEK aTOMOB, KBAaHTOBBIE YMCJIA. DHEPreTUUECKUE YPOBHU U
o xypoBHHU. AToMHBIE opOuTtanu. Kiaccudukanus XuMu4eckux 3J1eMeHTOB (s-, -,
d-, f-omementsl). PacmpenencHue SIEKTPOHOB TIO0 AaTOMHBIM — OOHUTEIISIM.
DneKTpOHHbIE KOH(UTYpaIlMi aTOMOB 3JIEMEHTOB IIEPBOTO—4ETBEPTOrO NEPHUOIOB
B OCHOBHOM M BO30YXAEHHOM COCTOSIHHM, 3JEKTPOHHbIE KOH(MUTYypallii HOHOB.
DJIEKTPOOTPHULIATEIILHOCTb.



[Tepnoanueckuit 3akoH u Ilepuonnyueckas cucreMa XUMHAYECKUX 3JIEMEHTOB
J.N. Menneneea. CBsA3b NMEpHUOAMYECKOTO 3akoHa U llepmoanueckoil cucTemsl
XAMUYECKUX OJJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. 3HA4YEHUE
nepuoanueckoro 3akona /[.M1. Menneneena.

XyUMHUECKass CBs3b. Buiabl XHMHUYECKOM CBSI3M: KOBAJCHTHAs, MOHHAas,
MeTajuindeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHON CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBI. JHEPTUs U JUIMHA CBA3U. [10JIIpHOCTD, HANPaBIECHHOCTh U
HACBIIIAEMOCTh KOBaJECHTHOM cBs3u. Kparneie cBsaA3su. BogopoaHas CBs3b.
MeXMONEKyYJISIpHBIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAUHEHUMN
3JIEMEHTOB BTOPOTO TIEPHUOJIA).

[IpencrapieHne 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUTEKCOOOpa3oBaTellb, JIUTAHABl. 3HAYE€HHWE KOMIUIEKCHBIX COCTUHEHUH.
[ToHsITHE O KOOPAMHALIMOHHOW XUMHUH.

BemectBa  MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO  CTpOEHUA.  THIibl
KPUCTAJUIMYECKUX PEUIETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

ITonsatue o mucniepcHbix cucremax. Mcrtunnble pactBopsl. [Ipencrasinenue o
KOJUTOMAHBIX pacTtBopax. CrnocoObl BbIpaKEHUS KOHIIEHTPAIlUM PacTBOPOB:
MaccoBas JOJISl BEMIECTBA B PACTBOPE, MOJSAPHAS KOHIEHTpauusa. HacelileHHbIe u
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTaruioruaparsl.

Knaccudukanys 1 HOMEHKIaTypa HEOPTAaHUYECKUX BEIIECTB. TpHUBUATIbHbBIC
HAa3BaHUS OTJICJIbHBIX MPEACTABUTEIECH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XUMUYECKUX pEaKIMii B HEOPTaHWUYECKOW M OpTraHUYECKOn
XAMUHU. 3aKOH COXPAHEHMUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IPEBPAILLCHUSA
SHEPTHUH MPU XUMHUYECKUX PEaAKIUsIX. TeraoBbie dPPEKThl XUMUUECKUX PEaKITHIA.
TepMOXHUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
['oMoreHHbIe U reTeporeHHble peakiuu. Karanus u katanu3aTopsl.

OOpatumbie 1 HEOOpAaTUMBIE peaKIMK. XUMU4YecKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCcHs. (DAKTOpBI, BIMSIOMIME HA TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpPa, JABICHUE U KOHUECHTPAlUM BEMIECTB, YYACTBYIOIINX B
peakuuu. [Ipunuun Jle [larense.

Onektponutuyueckass nucconuanusa. CuipHble U cinaOble  3JIEKTPOIUTHL
Crenenp aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KHCIOTHAs, HEWTpalibHAasd,
mienoyHas. Bomopoausiit nmokazarens (pH) pacrtBopa. ['uaponus cosneit. Peakiuu
HWOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHbIE  peakiuu.  CTErneHb  OKUCIEHUS.
Okucnurens u BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHUS U BOCCTAaHOBJIEHUS.
Baxnelme OKUCIUTEIM U BOCCTAHOBUTENIH. MeETOH 3IIEKTPOHHOrO OajaHca.
DJIEKTPOIU3 PaCTBOPOB M PACIIIABOB BEILIECTB.



OKCIEpUMEHTAIBHBIE METOJIbl W3Y4YEHHUs BEUIECTB M HX IPEBPAIICHMIL:
paszoKEHUE TEPOKCHIAa BOJAOPOAA B NPUCYTCTBHM KaTalIW3aTopa, MOJENN
KPHUCTAJUIMYECKUX PELIETOK, IPOBEACHUE PEAKIIMI HOHHOTO OOMEHa, OIpeeNeHre
Cpelbl PacTBOPOB C MOMOILIBID HHAMKATOPOB, W3YUYEHUE BIUSHUSA Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKUUU M TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranmyeckasi xummus.

[Tonoxenne HemeraioB B [leproandecko CUCTEME XUMUYECKUX DIIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aToMOB. dDu3nueckue CBOMCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIIOB (Ha MpUMepe Kuciaopoaa, cepsl, hochopa u
yIJIepoa).

Bomopon. Ilomydenue, usmdyeckne M XMMHUYECKHE CBOWCTBA: PEAKIIUU C
METaIJaMM M  HEMETAJUIaMH, BOCCTAaHOBUTEJbHBIE CBOMCTBA. ['mapuisl
TonnMBHBIE AJIEMEHTHI.

lNanorensl. HaxoxneHwe B mpupoje, COCOObl MONydeHUus, (PU3MYECKUE U
XMMHUYECKUE CBOWCTBA. ['aioreHoBoAOpOAbl. BaxHelime KUCIOpOACOAEpKaIINE
COEIMHEHMs rajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJTYYEHUS
ranoreHoB. [[pumeHeHre raJsoreHoB U UX COCTUHEHHUM.

Kucnopon, o30H. JlaboparopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJyYEHUS
kuciopoaa. Ou3nMYecKre U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030HAa. OKCUIBI U IEPOKCHUIBL.

Cepa. Haxoxnenwe B mpHpoje, CIOCOOBI MONyYCHUS, (PU3NUECKUE H
xumuueckue cpoiictBa. CepoBogopond, cyiabbuasl. Oxcua cepbi(IV), oxcun
cepri(VI). CepHucrtas u cepHasi KUCJIOTBI M uX coir. OCOOEHHOCTH CBOWMCTB
CEepHOM KUCIOTHL. [IpuMeHeHue ceprl U €€ COeIMHEHN.

A30T. Haxoxnenue B mpupoje, CHOCOObI TMONydeHHs, (Qu3ndeckue u
XHMHUYECKHEe CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTast U a30THAs
KHCIIOTHI U UX coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IprMeHeHne a3oTa
U €ro COEIMHEHUI. A30THbBIE YI0OpEHUS.

dochop. Haxoxnenue B mpupojse, CHocoObl MONydeHUs, (HU3UYECKUE U
xumudeckue cBorictBa. @ochuast u dochun. Oxcunmbr docdopa, ¢ocdopHas
kuciora U e€ conu. Ilpumenenue dochopa u ero coenunenuii. docdopHbie
ya00peHHs..

VYrinepoa, HaxoXXaeHHWe B IpUpoJe. AJUIOTPONHbIE  MOJAUPHUKALNH.
dusznyeckre M XUMHUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpa30BaHHBIX
yrieponom. Oxcun yriuepona(ll), okcun yrinepona(IV), yronpHas kuciota u e
coJiu. AKTUBUPOBAHHBIA yroib, agcopOuus. DyinepeHsl, rpadeH, yriepoHble
HaHOTPyOKU. [IpuMeHeHre MpOCTHIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T0
COECIMHCHU.

Kpemunii. Haxoxaenue B mpupojie, CrocoObl MOMydeHHs, (GU3NYECKUe M
xumuueckue cpoiictBa. Oxcun kpemHusi(IV), kpeMHueBass KUCIOTa, CUIIUKATHI.
[Ipumenenue kpemMHus u ero coenuHeHnit. CTeK10, ero mojly4eHue, BUIbI CTEKIIA.



[Tomoxenune meramwoB B [leprnoandeckor CUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX 000J0YEeK aroMOB MeTauioB. OOmue
(¢u3nueckre cBoMcTBa MeTaIOB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CmutaBel METAIIIOB.

DNEeKTPOXUMHUUYECKUI  psii  HampsbkeHuM  MmetawioB.  OOmme  crnocoObl
MOy YECHUS METAJUIOB: TUAPOMETAILTYPTHS, MMPOMETAJLTYPIus,
anekTpoMmetautyprusi. llonstue o xopposuu MeramwioB. CrnocoObl 3alUThl OT
KOPPO3HUH.

O6mass xapakrepuctuka metaiioB [A-rpynmnel Ilepuoguueckoil cuctembl
XUMHUUYECKUX »dJieMeHTOB. Harpuit u xanuii: mnomydyenue, ¢Qu3nuecKue U
XAMUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Ob6mas xapakrtepuctuka MetauioB [A-rpynmnsl Ilepuonnueckoit cuctembl
XUMUYECKUX DJIEMEHTOB. Maravii W KalblWid: TOdydeHue, (Qu3ndeckue W
XMMHUYECKUE CBOWCTBA, NPHUMEHEHHUE IPOCTBIX BEUIECTB U HUX COECIAUHEHUMU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHMUS!.

AJIOMUHUI: TONy4YeHHe, (PU3NIECKUe U XUMUIECKUE CBOWCTBA, MPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHUuH. AMQoTepHbIE CBOWCTBa OKCHAA H
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmass xapakTepucTHMKa MeTauioB 1NoOouHbIX noarpynn  (b-rpymm)
[Ieprnoanyeckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMA M €ro coenuHeHuil. OKCHUIbI U
rugapokcuabl xpoMa(Il), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, HX
OKUCIUTENbHBIE CBOKCTBA. [loyueHne u npuMeHeHne xpoma.

®uU3MUEeCKNe M XHUMHUYECKHME CBOWCTBA MapraHlla W €ro COEIUHEHHM.
Baxueiimne coegunenuss Mapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranma( VII). [lepmanranat kamausi, €ro OKUCIUTENbHBIE CBONCTBA.

@u3NYECKUEe U XUMMHUYECKUE CBOMCTBA XKeEJe3a U ero coeanHeHuil. OKCHUIBL,
rugapokcuabl U conu xeneza(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHUE xKeye3a
Y €ro CIUIABOB.

DOU3N4ECKUe U XUMUYECKUE CBOKWCTBA MEIU U €€ coenuHeHuu. [loyuenue u
IIPUMEHEHNE MEJIA U €€ COCINMHECHUM.

[{uak: monydenue, ¢uU3MYECKHE W XUMHUUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpuMeneHne
[IMHKA U €T0 COCIUHECHU.

OKCIEpUMEHTAIBHBIE METOABl M3YUYEHHs BEIIECTB M UX MPEBPAILLCHUN:
u3ydeHue oOpaslloB HEMETAJUIOB, TOpeHHue cephl, docdopa, kene3a, MarHus B
KUCIIOPOZIE, HW3YYE€HHUE KOJUIEKIMA «MeTramipl W CIUIaBb», B3aUMOJICHCTBHE
MIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M JKelie3a C pacTBOpaMU KUCIOT U
LIEI0Y€EM, KAYECTBEHHbIE PEAKIMN HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJIOPO/IA
M KAaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THIPOKCUIOB AIIOMHHUS W ILMHKA C
pacTBOpaMM KHUCJIOT M LIEIOYEH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 IO TEMaM



«lanorens», «Cepa u e€ coemguHEHHs», «A30T U Qochop M UX COCTUHECHUS,
«MeTalibl TaBHBIX TOATPYIID», « MeTaruibl MOOOYHBIX TOATPYII.

Xumus ¥ )KU3Hb.

Ponb xumuu B o0ecriedeHrH yCTOMYMBOTO pa3BUTHs yenoBeuecTBa. [lonstue
O Hay4HBIX METOJAaX II03HAHUS M METOJOJIOTUM HAyYHOTO MCCIIECIOBAHUS.
Hayunblie npuHIUIIBI OpraHu3aluy XUMUYECKOTO NPOU3BOACTBA. [IpoMblliIEeHHBIE
CIOoCOOBI MOJTYYEHUS BOKHEUINNX BEIIEeCTB (HA MpUMEpPE MPOU3BO/ICTBA aMMHAKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [[poMbIlIUIeHHBIE CIOCOOBI MOTYyYEHUS! METAJUIOB U
CIJIABOB. XHMMHMYECKOE 3arpsi3HEHUE OKPYKAIOLICH CPEIAbl U €ro MOCIEICTBUA.
Ponb xumum B 06ecriedeHrH SHEPTeTHUECKOM 0€30MacCHOCTH.

XuMuss W 300pOoBbe uenoBeka. JlekapcrBeHHble cpexactBa. lIpaBuna
WCII0JIb30BaHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUH MEIULIMHEI.

XWUMHST TIHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe N00aBKU. Poyhb xumuu B
o0ecrieyeHn: UIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. bertoBas xumus. IlpaBuia
0€30MacHOTO HMCHOJIB30BAaHUSl TPENapaToB OBITOBOM XWMUU B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepHabl (LIEMEHT,
OcTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHnyecKkue U MUHEpaIbHbIE YA0OpEHUSI.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIC MaTE€pHUAlIbl, KPaCKH, CTEKJIO, KEpaMUKa.
Marepuainsl uist 351ekTpoHuKU. HanoTtexHomorum.

PacuérHble 3agaum.

Pacuérpl: maccel BemiecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0bEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIUH BEUIECTB,
Maccel (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO U3
BEIIIECTB MMEET MpHUMecH, Macchl (00BEMA, KOJIMYECTBA BEILECTBA) IPOAYKTa
pEaKUuu, €CIM OJHO M3 BEIIECTB JaHO B BHJIE PACTBOpPa C ONPEACIEHHOU
MacCOBOM JI0JI€M PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJHM W MOJSAPHOMU
KOHIIEHTPAIIMM BEIIECTBA B pPAacTBOPE, JOJU BbIXOAA MPOIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpenMeTHbIe CBA3H.

Peanuzanusi MEXNpeIMETHBIX  CBSI3€M TNpU  M3y4YEHUH  OOmeH U
HEOPraHUYECKON XUMHH B 11 Kjacce OCyHIECTBIISIETCA YEPE3 MCHOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHH, MPUHATHIX B OTIEIbHBIX
IpEAMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIC MMOHATHS: SBJICHUE, HAYYHbIN (DAKT, TUIOTE3a,
TEOpHsi, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukaius, nepuoJauyHOCTb, HaOIIOACHHE,
W3MEpPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJICIMPOBAHUE.

dusuKa: MaTepursi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, POTOH, HEUTPOH,
VOH, M30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJICAIbHBIN Tas,
bu3nYecKre BETUYUHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, DHEPTHS, Macca.



buonorus: knerka, opraHu3M, 3KocucTeMa, obuocdepa, MeTaboIn3M, Makpo- U
MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBOJbI, HYKIIEUHOBbIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK YIHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIE TIOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOILUIMBO,
pecypcsl.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYPrUs, CTPOUTEIbHBIC
Marepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILEBAs MPOMBIIUIEHHOCTD,
dapmarneBTHYECKAs ITPOMBIIIJIEHHOCTb, IIPOU3BOACTBO KOCMETHUYECKHUX
npenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHUATIOB, 3JIEKTPOHHAA
IIPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHU.



IHVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA VYIJYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBETCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM TMOJIXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI BBIICNECHBI CJIEAYIOIIUE COCTaBIAIONIME: OCO3HAHUE
00yJaronuMucs POCCUNUCKONW TpakJaHCKOW WICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOTPE/IETICHUIO; HAIMYUE MOTUBALINU K
00y4EeHUI0; TOTOBHOCTh W CHOCOOHOCTh OOYYalOIIMXCSd PYKOBOJCTBOBATHCA
NPUHIATBIMU B OOIlECTBE TMpaBWiIaMd M HOPMaMU TIOBEACHUS, HaIU4yue
IPaBOCO3HAHUS, FIKOJIOTHUYECKOMN KYJIbTYphl; CHOCOOHOCTH CTAaBUTh LIETH U CTPOUTD
KU3HEHHbIE TUTaHbI.

JluyHOCTHBIE pE3yJbTaThl OCBOCHUSA MpeaAMeTa «XHUMHUS» OTpaxkaroT
cOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TMPAKTUYECKON ACSTENbHOCTU
o0yyJaronmxcs B Mpolecce peanu3aiui 00pa3oBaTeIbHON JeATeIbHOCTH.

JIuyHOCTHBIE pE3yJAbTAaThl OCBOEHUA MpeaAMeTa «XHUMHUS» OTpaxkaroT
chOpPMUPOBAHHOCTh OTIBITA IMO3HABATEILHOW U TMPAKTUYECKON JCSATENbHOCTH
00yUaromMxcsi B Mpoliecce peanu3anur oO0pa3oBaTEIbHON NEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaaaHcKoro BOCMTAHMS .

OCO3HaHUs 00YyYarOIUMKCS CBOUX KOHCTUTYLMOHHBIX NPaB U 00S3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOTMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiiaX MEKITMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [IEATEIbHOCTH MpPU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEUICHUN YUEeOHBIX W TMO3HABATEIBHBIX 3aj]1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHUBBI, HAMEPEHWs], JIOTHKY W
apTyMEHTHI IPYTUX TPU aHAJN3€ PA3TUYHBIX BUJIOB yUEOHOU NIEATETHLHOCTH,

2) NaTPMOTUYECKOT0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOILUEHUS K MCTOPUYECKOMY M HAay4YHOMY HACJIEIHIO
OTEUECTBEHHON XUMUM;

YBaXEHUSI K IMpOIlecCCy TBOpYECTBA B OOJACTU TEOPUU U MPAKTUYECKOIO
NPUIOKEHUS XWMHHU, OCO3HAHHMS TOTO, UYTO JaHHbIE HAYKH €CTh pe3yJIbTaT
JUTMTEIIbHBIX ~ HAOJIOJEHUM, KPOMOTIUBBIX AKCIIEPUMEHTAJIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPyJia YYEHBIX U TPAKTUKOB;

MHTEpeca M TO03HABATEJIbHBIX MOTHBOB B TOJYYEHUM U MOCIEIYIOLIEM
aHann3e UHPOPMALUUA O TIEPETOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CUTYaIlUH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE IMOBEJCHUE WM IOCTYIKM CBOUX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOCJIEACTBUMN
MOCTYIIKOB;

4) popmupoBaHNs KYJbTYPbI 310POBbSI:

MOHUMAaHUSl I[IEHHOCTEH 370poBOro u Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DM3HUYECKOMY W
MICUXUYECKOMY 3/10POBBIO;

coOJIfofIeHNsT TpaBuil O€30MacHOro oOpalieHus ¢ BelecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYIOBOM AEATEIBHOCTH;

MOHUMAHUS [IEHHOCTW TMpPaBUJl HMHIWBUIYAIbHOTO M  KOJUIEKTUBHOTO
0e301acHOro MOBEACHMS B CUTYalLlUsIX, YTPOKAIOIINX 3I0POBBIO U YKU3HU JTHOJIEH;

OCO3HAHHUS TOCIECACTBUN W HENPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTO0J15l, HAPKOTUKOB, KYpEHUSs1);

5) Tpy10BOIr0 BOCIMTAHMSI:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEI0BATEIIHCKOM
JESITEILHOCTH,  OOIIECTBEHHO TOJE3HOM, TBOPYECKOW H  JIPYyTUX  BHUJAX
NEeSATebHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE B PEUICHUM MPAKTUYECKUX 3a/aad
COIMAJILHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HU3YUECHHIO Mpodeccuil pa3inyHOTO poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS TPEMETHBIX 3HAaHUH 10 XUMUMU;

YBAKEHUS K TPYAY, JHOISIM TpyJla U Pe3yibTaTaM TPYAOBOU I€ITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAILHOW TPACKTOPUU
oOpaszoBanus, Oyaymied npodecCuu U pealn3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOdHOCTEH 00I111eCTBa;

6) 3K0J10rHYEeCKOT0 BOCIIMTAHMSI:

DKOJIOTUYECKU I1eJIeCO00Pa3HOTO OTHOIICHHUSI K TMPUPOJE KaK HUCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3eMJIe;

MOHUMAHUS TIOOATHPHOTO XapaKTepa HKOJIOTHYECKUX TPOOIeM, BIIHMSHUS
SKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM Cpebl;

OCO3HaHUS HEOOXOJMMOCTH MCIOJb30BAHMUS JIOCTHKEHUN XUMHHU JUIs
pelIeHust BOIPOCOB PAIMOHAIIBHOTO MPUPO0TIOJIb30BAHHUS;

AKTUBHOTO HENPUATUS JEWCTBUH, NPHUHOCIIIMX BpPEI  OKPYKAIOIIEH
MPUPOAHON cpelie, YMEHHUSI MPOTHO3ZUPOBATH HEOJArOMpPUSITHBIE KOJIOTHUYECKUE
MOCTIEJCTBUS PEANPUHUMAEMBIX ACHCTBUM U MPEIOTBPAIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOTHYECKOIO MBIIUIEHUS, SKOJOTHUYECKON KYJIbTYpHI,
OTBITa JeATeIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B II03HABAaTEIbHOW, KOMMYHUKATUBHON M COLMAIBHOU



MPAaKTUKE, CIIOCOOHOCTH W YMEHUS aKTHBHO TMPOTHUBOCTOSITH HICOJIOTHUHU
xemohoouu;
7) HEeHHOCTH HAY4YHOI'0 IO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN IPaKTHUKH;

MOHUMAHUSl CHEeUU(PUKHM XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUS 00 OKpYKalolleM MUPE KaK O €IMHCTBE NMPUPOJABI M YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu TpobjeM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHHM IS  COBPEMEHHOU
UUBWIN3ALUU: B €€ TYMAaHUCTUYECKOW HANPAaBIECHHOCTH WU BAXKHOW pPOJU B
CO37aHUU HOBOW 0a3bl MaTepUATbHON KYyJIBTYpPhl, B PEIICHUU TIIOOATHHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M DKOJOTUUYECKOM O€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBHH YCIENTHOTO TPYy/la U IKOJOTHIECKA KOM(POPTHOM KU3HU KKIIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHUMAHUA CYIIHOCTA METOJIOB
MMO3HAHMSI, MCTOJIh3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MoJIy4yaeMble 3HAHUS JUIS aHAIu3a U OOBSICHEHUS SBJICHUM OKPYXKAIOIIEero Mupa u
MPOUCXOSIIINX B HEM U3MEHEHUN, YMEHHUS JesiaTh 000CHOBAaHHBIC 3aKJIFOUEHUS Ha
OCHOBE Hay4HbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C 1EJIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIL30BaTh XHUMWYECKHE 3HAHHUSA IS
peteHus mpoOIeM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIILCKON IESTEIIbHOCTH;

FOTOBHOCTM W  CIIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
camMm0o00pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C JKM3HCHHBIMHU TIOTPEOHOCTSIMM;

HWHTEpeca K OCOOCHHOCTSIM TpyJia B pazIMuHbIX cdepax mpodecCuoHaIbHON
JIEATEIILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysibTaThl OCBOECHUS MPOTrpaMMbl 10 XMMHUHM Ha YPOBHE
cpeaHero o0uero oopa3oBaHus BKIIOYAIOT:

3HAYMMBIE JUIsL (opMHpOBaHUs MHUPOBO33pEHUSA  O0YyYaroIIMXCs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHBIE) 00IeHAYyUHbIE MOHITUS, OTpaXkarollnue
LEJIOCTHOCTh HAyYHOM KapTUHbI MHpa M CIHEHU(PUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHUs, SIBJICHUE,
IpOoLECC, CUCTEMA, HAyYHBIA (DaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOEHNE, N3MEPEHHE, SKCIIEPUMEHT U APYTHE);



YHUBEpCalbHble ydyeOHbIE NEHCTBUA (MO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHbIC), obecreurBaroIIme dbopmupoBaHue (GyHKIIMOHATBHON
IPAaMOTHOCTH ¥ COIIMATBLHON KOMIETCHITUN 00yJarOIINXCS;
CIOCOOHOCTD o0yyJarommxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHBEpPCaJIbHbIC y4eOHbIE
JECUCTBUS B MO3HABATEIBHON U COMAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pPe3yJIbTaThl OTPAXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU UM  PETYJISTUBHBIMU
JIEVUCTBUSAMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUSA
1) 6a3oBbIe JIOTHYECKHUE TeCTBUS:

CaMOCTOSITEIBHO  (OPMYIUPOBaTh W aAKTyaJlW3upoBaTh  IPOOIEMYy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONpeNesATh ILEeNu ACATECIBHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JEATEILHOCTH C MOCTABICHHBIMU 1EIISIMU;

HCIO0JIb30BaTh MPU OCBOCHHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIICHHUS:
BBIJICTIATh XapaKTEpHbIE MPU3HAKU IMOHSATUM M yCTaHABIWBATh WX B3aWMOCBS3b,
HCITOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU IJIs1 KIacCUPUKAIUU BELIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABIUBATh MPUUYMHHO-CICACTBEHHBIE CBSI3M MEXAY HM3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUThH JIOTUYECKHE PACCYXKJEHMSI (MHIYKTUBHBIC, ACAYKTUBHBIE, TIO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PaCcCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATh MOJICIIBHBIC MPEICTABIICHUS — XUMHUCCKUN
3HaK (CHMBOJI) OJJIEeMEHTa, XHMH4Yeckas ¢GopMmysia, ypaBHEHHE XHUMHYECKOU
peakiuMu — MOpH PEUICHWHU Y4YeOHBIX MO3HABATENIbHBIX M MPAaKTHYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJICIbHBIE MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HcCiIeA0BaATEILCKHE 1eHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOIO MO3HAHUS BEIIECTB U XWMHUYECKUX
peaKIuii;

dbopMynMpoBaTh LIETU U 33]]a4M UCCIICIOBAHMS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOATEIbHO C(HOPMYyIMPOBAHHBIE BOMPOCH B KadyeCcTBE HMHCTPYMEHTA
MO3HaHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEIACHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 3a XOJIOM
mporiecca, CaMOCTOSATENbHO MNPOrHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh



0000111eHUS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIbTAaTOB HCCIEAOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIA OTYET O MPOJIEIIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEN0BAaTENbCKOM H  MPOEKTHON
NESATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB pPEUICHUS IPAaKTUYECKUX 3aJad, NPUMEHEHHIO pPa3IudHbIX
METO/I0B [TO3HAHMSL.

3) paGorta ¢ nHpopmanuei:

OpUEHTUPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopMauuu (Hay4yHO-
NOMyJIipHAasi JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHATM3UPOBaTh MHPOPMALIMIO PA3TUYHBIX BHIOB U (opM
IPEICTaBIICHNUS, KPUTUYECKH OLICHUBAaTh eé JOCTOBEPHOCTh "
HENPOTHUBOPEUUBOCTH;

bopMynHUpOBaTh 3aMpOCHl U MPUMEHATh PAa3TUYHbIE METOAblI MPU TOUCKE U
oTOope wuHbOpMaLMKM, HEOOXOAWMOW JIsi BBIMOJHEHHS YYEeOHBIX 3ajad
ONpENENEHHOTO TUIA;

npUOOpeTaTh OMBIT HCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHUM U Pa3NMYHBIX TOUCKOBBIX CUCTEM;

CaAMOCTOSITEJIBHO ~ BBIOMpATh  ONTHUMaJbHYIO  (OpMy  NIpeACTaBICHUS
uH(popManuu (cxemsbl, rpaduKy, JUarpaMmmbl, TaOIHUIIblI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4YHbI S3bIK B KauyeCcTBE CpeAcTBa Ipu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXNpeaMeTHble ((usuyeckue u
MaTeMaTUYeCKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEBHATYPBI, HOMEHKIATYPY;

UCIIOJI30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAIHOCTH.

KoMMyHUKaTHBHBIC yHHBEpPCAJIbHbIC YYeOHbIe 1eiiCTBHSA:

3aJ]aBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbl B XOJ€ Auanora u/uiu
JUCKYCCUHU,  BBICKa3blBaTh  HJeHW, (POPMYJIUPOBATbH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHUS NPEI0KEHHOM 3a]a4H;

BBICTYNIATh C MPE3EHTAUHEld pPE3yJbTAaTOB II03HABATEIBHONW JIESTEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHHUKAMU IIPH BBIITOJIHCHUU
XUMHUUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peain3alun y4eOHOTro MpoeKTa, U (OopMyIUPOBATH BHIBOJIBI
[0 pe3ysibTaTaM IPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COITIACOBAHUSA MO3ULUN B
X0J1e 00CYX)IeHHUSI 1 OOMEHAa MHCHUSMH.

PeryJsiTuBHbIE YHUBepPCAJbHbIe y4eOHbIe 1eiicTBHSA:

CaMOCTOSITENIbHO TUTAHUPOBATh W OCYIIECTBIATH CBOIO I103HABATEIbHYIO
NESITeNIbHOCTh, ONpeAesist €€ Lenu W 3aJaud, KOHTPOJIUpPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATHh MpeajiaraéMblidi aJlroput™M JACUCTBUI MpuU
BBIMIOJIHEHUH YYEOHBIX W HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh HaumOoJiee
3 dexTuBHBIN Ccrocod WX pemeHus ¢ y4€TOM TONyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITUIX;



OCYIICCTBIIATL CaMOKOHTPOJIb ACATCIbHOCTHM HAa OCHOBC CaMOdHaJIM3a U
CaMOOILICHKH!.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE PE3yabTATHl OCBOCHUS MPOTPAMMbI IO XUMHUH Ha yTIyOIEHHOM
YPOBHE Ha YpPOBHE CpEeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CIEHU(UUESCKUE
JUTSL y4eOHOTO mpeameTa « XUMUS) HaydHbIe 3HAHUS, YMEHUS U CITIOCOOBI IeWCTBUIMA
M0 OCBOCHMIO, MHTEPIIPETAIMU U MPEOOpa30BaHUIO 3HAHUM, BUIBI JNESITEIBHOCTH
M0 TIOJyYCHUIO HOBOTO 3HAHHS W MPUMEHEHWIO 3HAHUW B Pa3IMYHBIX YUCOHBIX
CUTYyallUsIX, a TAK’KE B PEATbHbBIX KU3HEHHBIX CUTYAaIlUsIX, CBSI3aHHbIX ¢ XUMUEH. B
nporpaMme IO XUMHM TPEAMETHBIE pPe3yiabTaThl IMPEJCTaBICHbBl MO TrojaM
M3Yy4YCHMUSL.

10 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHsD)
OTPaXKaIOT:

c(hOPMHUPOBAHHOCTh TPEJICTABICHUN: O MECTE€ W 3HAYCHHH OPTaHWYECKON
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECHEYEHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUM MPOOJIEM 3KOJOTHYECKOU, SHEPIETUUECKON U
MUIIEBON 0E€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3IaHUU HOBBIX MATEpUAJIOB,
HOBBIX UCTOYHHKOB SHEPIuH, B obecrieueHnu pPalMOHAIIBHOTO
MPUPOJIOIIOIL30BaHus, B (OPMUPOBAHUU MHPOBO33PEHUS U OOIIECH KYyJIbTYpbl
YEeJIOBEeKa, a TAaKXe DSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpEAE;

BJIaJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAaHWH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOMINE TMOHITUS — XUMUYECKUM AIIEMEHT, aTOM, SIAPO U DIIEKTPOHHAs
obosouka aroma, s-, P-, O-aToMHBIC OpOWMTANIM, OCHOBHOE H BO30YXKIAEHHOE
COCTOSIHMSI aTroma, THOpuu3alus aTOMHBIX OpOWTalield, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCICHUS, XUMUUYECKasl CBS3b,
MOJTb, MOJIIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, GyHKIIMOHAThHAS
Ipymmna, pajaudkall, CTPYKTypHble (opmynbl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJICTHBIC), M30MEpHsl CTPYKTypHas W MNPOCTPAHCTBEHHAas (T€OMETpUUYECKas,
ONTHYECKasi), H30MEphbl, TOMOJOTMYECKUA psii, TOMOJIOTH, YIIEBOJOPOIBbI,
KHUCIIOPO- M a30TCOJIepKallhe OPTaHUYECKUE COCAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTypPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS; TEOPUM, 3aKOHBI
(mepuoanueckuit 3axkoH JI. M. MeHneneeBa, Teopus CTPOCHUSI OpPraHUYECKUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEMIECTB, 3aKOH COXPAHECHUS
W TpeBpallleHUs] DSHEPruM MNpPU XUMHUUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAHUSI TPUIUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUMN; MPE/ICTaBICHUS
0 MEXaHU3MaX XUMHYECKUX peaKIui, TEPMOJUHAMUYECKUX U KUHETHUYECKUX



3aKOHOMEPHOCTSX HUX MPOTEKaHUsA, O B3AUMHOM BIUSHUM aTOMOB U T'PYII aTOMOB
B MOJIEKYyJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3¢ dekTsl, opueHtanTsl | u 11 pona);
(haKkTOJIOTUYECKHE CBEIECHHSI O CBOMCTBaX, COCTaBEe, MOJYYEHHUH U 0OE€301aCHOM
HCIIOJIb30BaHUN BAXKHEWILIMX OPTraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOU
NESTEIPHOCTH  YEIOBEKa, OONMX  HAYYHBIX  NPHUHIUIAX  XUMHUYECKOTO
IPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOA, TEpEepabOTKU HEPTH);
c(hOPMHUPOBAHHOCTh YMEHUMN: BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHaBIIMBaTh MX B3aUMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE TMOHATHS MHPH
OIIMCAHUHU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;
chOpMUPOBAHHOCTh YMEHUM:

MCIIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUYECKHUX
BELIECTB;

COCTaBJISATh YPABHEHUSI XMMHUUYECKUX PEAKLIHMN M PaCKpbIBaTh X CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHU  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca J3THUX peaklui, peakuuii HOHHOTO OOMEHa IyTéM
COCTaBJICHHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBIIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJIs WIIIOCTPALMU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: YCTaHaBIUBATh MPUHAICKHOCTh N3YYEHHBIX
OpPraHMYeCKMX BEUIECTB MO HX COCTaBy M CTPOEHUIO K ONpEeAeIEHHOMY
KJIaCCY/TpyIIie COEAWMHEHUM, JaBaTh WM Ha3BaHUS MO CHUCTEMATHYECKOMU
Homenknatype (IUPAC) u nmpuBoauTh TpUBUATBHBIC HA3BaHUS JIS OTIEIHHBIX
IpeACTaBUTENIe OPraHUYECKUX BEIIECTB (3THIICH, alleTWIEH, TOJIYOJ, TVIMLEPUH,
ATUJICHIJIUKOJb, (eHoJ, dopMalbAeTul, aneTaibJAerua, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, CTEApUHOBAsA, OJICMHOBAs, MaJbMUTUHOBAsI KUCJIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWJIMH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOPMHUPOBAHHOCTh YMEHHUSI OMPEICNISITh BHJI XWMHWYECKOHW CBSI3U B
OpraHWYEeCKUX COCJAMHEHMUSIX (KOBAJIEHTHAas M HWOHHAs CBSA3b, G- W T-CBS3b,
BOJOPOJHAS CBSI3b);

chOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh TMOJOXKECHHUS TEOPUH CTPOCHUS
oprannyeckux BemiectB A. M. ByTiepoBa isi 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

chOPMHUPOBAHHOCT, ~ YMEHUW  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dusznueckre M XMMUYECKHE CBOMCTBAa TUIUYHBIX MPEICTABUTENCH Pa3THUUYHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, LIMKJIOATKAHOB, AJIKEHOB, aJIKA/IMEHOB,
QTKUHOB, apOMaTUYECKUX YIJIEBOJAOPOAOB, CHUPTOB, QJIbAETHUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CHOKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUN U
aMUHOB, aMUHOKMCIIOT, O€JIKOB, YTIJeBOJIOB (MOHO-, JAW- M TMOJUCAXapHUIOB),
WUTIOCTPUPOBAaTh ~ TE€HETUYECKYHD  CBSI3b  MEXAY  HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUHM € HCHOJb30BAHUEM CTPYKTYPHBIX

hopmy;



chOPMHUPOBAHHOCTh YMEHHUS TIOJITBEPXIaTh HA KOHKPETHBIX IPHUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUH OT
KPaTHOCTH W THIA KOBAJEHTHOM CBS3HU (G- U T-CBSI31), B3AUMHOTO BJIMSTHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CoIpbst  (HE(Th, MNPUPOIAHBIA Ta3, yroiab), CHOCOOBI €ro nepepadoTKH H
IPaKTUYECKOe MPUMEHEHUE MPOYKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHMIA O €CTECTBEHHO-HAyYHBIX
METO/JaX TO3HAHUS — HAOJIOJACHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMCHTE
(pea’TbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUS MMPUMEHATH OCHOBHBIE OTIEPAIMU MBICIIUTEIILHON
NESATeIbHOCTH — aHajlu3 U CHUHTE3, CpaBHEHUE, 000OIIEeHHE, CHUCTEMAaTH3alluIo,
BBISIBJICHUE MPUYWHHO-CIIC/ICTBEHHBIX CBA3CH — JJISI N3YUEHUSI CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATHUSMH M TIPEACTABICHUSIMH APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MAaTepUATBLHOTO EAMHCTBA MU,
UCI0JIb30BaTh CHUCTEMHBIC 3HAHMSI MO OPTaHUYECKOW XUMUM I OOBSICHEHUS U
MIPOTHO3ZUPOBAHUS SBICHUNA, UMECIOIIHNX €CTECTBEHHO-HAYUHYIO MIPUPOIY;

chOPMHUPOBAHHOCTh YMEHHWI: TPOBOAUTH pPACUYEThl IO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C MCIOIb30BaHUEM (DU3UICCKUX
BEIMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJIMUECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOKICHUIO XUMUYECKOU
(GbopMyJIBI BEIeCTBa MO M3BECTHBIM MAacCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
POIYyKTaM CrOpaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MTPOTHO3UPOBATH, AHAIIM3UPOBATh U OLICHUBATH
C TMO3WUIMH DKOJIOTMYECKOW  O€30IacHOCTH  IIOCJIEIACTBUSL  OBITOBOM U
IPOU3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKa, CBSA3aHHOM C TiepepadoTKOM
BEIIECTB, MCIIOIH30BATh MOJYYCHHBIC 3HAHUS JJIS MPUHSTHS TPAMOTHBIX pEIICHUMN
npo0JIeM B CUTYAlMSIX, CBA3AHHBIX C XUMHEH;

c(hOPMHUPOBAHHOCTh, YMEHHU: CAaMOCTOSITEIHHO IJIAHUPOBATH W TPOBOIUTH
XUMWYECKANU JKCIEPUMEHT (TOJyYeHHE W W3YUYCHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBEHHbIE PEAKUUU YIJIEBOJOPOJOB PAa3IUYHbIX KIACCOB U
KHCIIOPOJICOACPIKAIINX OPTraHUYECKUX BEIIECTB, PEIICHUE HKCIECPUMEHTAThHBIX
3a/lady 10 PAaclo3HABAaHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJIEHUEM ITpaBuUII
0e3omacHOro oOpalieHusi C BeleCTBaMU M J1a0OpaTOpHBIM 000PYIOBaHUEM,
dbopMyTHUpOBaTh IIENh HWCCICAOBAHUS, TPEACTABIATH B pazIudHON (dopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM

coOJII0JIaTh TpaBUjia YKOJOTUUECKHU 11€71eCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBON NEATENBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS, OKpPY>KaroIien
PUPOTHON Cpeabl U JOCTHKECHUS €€ yCTOMYHNBOTO Pa3BUTHS,



OCO3HAaBaTh OMACHOCTh TOKCHYECKOIO JEHUCTBUS HA JKUBBIC OPraHU3MbI
OIpE/ICTIEHHBIX OPTraHUYECKUX BEIIECTB, MOHMMAs cMbIc nokazaTtens [1JIK;

aHAJIM3UPOBATh 11€7€CO00PA3HOCTh MPUMEHEHUS OPTaHWYECKHX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOILICHUS PUCK-TI0JIb3a;

chOPMHUPOBAHHOCTh YMEHHI: OCYILECTBIISTh Il€JCHAINPABICHHBIH ITOUCK
XUMHUUYECKON MHPOpMAIUU B PA3IMYHBIX UCTOYHUKAX (HaydyHast U y4eOHO-Hay4Hast
JuTepaTypa, cpeacTsa MaccoBoi nHpopmanuu, UHTEpHET U ApyTHEe), KPUTHIECKU
aHaJIM3UPOBATh XUMHUECKYI0 HHGOpMAIIHUIO, TIepepadaThiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C TOCTABJICHHON YyUeOHOM 3aaueH.

11 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHHMS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPAKAIOT:

cOPMUPOBAHHOCTh TMPEACTABICHUI: O MATEPUAIBHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SIBJICHUH MPUPOABI, O MECTE€ M 3HAYEHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00eCleuyeHUU yCTOMYUBOTO
pPa3BUTHS, B PEHICHUH MPOOJIEM SKOJOTMYECKOM, SHEPreTUUEeCKOW U MHUIIeBON
0€30MacHOCTH, B PA3BUTUU MEAWLMHBI, CO3/IaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECHEUECHUHU PALMOHAIBHOIO MPUPOAOIOIb30BAHUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJIbTypbl YeEJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M MPHUPOJHOU
cpexne;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAaHUW, KOTOpass  BKJIOYAET:
OCHOBOIOJIAraloIue TMOHATUA — XUMHYECKHM »3JIEMEHT, aroM, SApo aroma,
M30TOIIBI, JJICKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTANIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUSI aToMa, TuOpuau3aiisi aTOMHBIX OpOuTayei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULIATENBHOCTb, CTENEHb  OKHCIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, MWOHHAs, MeETaJUIM4ecKasi, BOJOPOJHAas),
KpUCTaNINUECKasi pemeTka, XUMHUYECKas peakius, pacTBOpP, AIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs IUCCOLMALNS, CTENEeHb JHUCCOLMALUHY,
BOJIOPOJHBIA TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIIOBOU 3(deKT
XUMUYECKON peaKlMK, CKOPOCTh XMMUYECKON peakini, XUMUYECKOEe PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS SJIEKTPOIUTHYECKOW HUCCOIUALUHU, NEPHOIUYECKUN
3akoH J[.1. MeHieneeBa, 3aKOH COXpaHEHHSI MAcChl BEIIECTB, 3aKOH COXPaHEHUS U
IPEBPAILICHUS] SHEPTUM TIPU XUMHUYECKUX PEaKUUsIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICWCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU SI3bIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHHWs, JIEKAIIME B OCHOBE ITOHUMAaHUS
MNPUYMHHOCTY W CUCTEMHOCTH  XMMUYECKHUX  SIBIE€HUH;  COBpPEMEHHbIE
MPEACTABICHUSI O CTPOCHHMM BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIPHOM YPOBHSX; TNPEICTAaBICHUS O MEXaHM3Max XUMHUYECKHX
peakuuii, TEePMOAMHAMUYECKUX W  KUHETHYECKHMX  3aKOHOMEPHOCTSIX  HX
OPOTEKaHUsl, 0 XMMUYECKOM PAaBHOBECHM, PACTBOpPAX U JIHUCIEPCHBIX CUCTEMAaX;



(akToNIOTMUECKHE CBEACHHMSI O CBOMCTBaX, COCTaBe, MOJyYEHHU U 0OE30MacHOM
UCIIOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIECTB B OBITY W MPAKTHYECKOU
NEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHLMIIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUMN: BBISABISATh XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTAHABIMUBATh MX B3aMMOCBS3b, MCMOJb30BATH COOTBETCTBYIOIIHUE MOHATUS TIPHU
OIIMCAHUH HEOPTaHMYECKUX BEUIECTB U UX MPEBPALICHUN;

c(OPMHUPOBAHHOCTh yYMEHUSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIs
coctaBieHus (OpPMYyJ BEIIECTB M  YPAaBHEHUH  XUMHUYECKHX  pEaKIuH,
cucreMarnueckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAECIBHBIX
BEILECTB;

c(hOPMUPOBAHHOCTh YMEHUS ONPEACIISATh BAIEGHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHUSIX, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs,
WOHHAsl, METAIMYEeCKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKON PEIIETKH
KOHKPETHOTO BEILIECTBA;

Cc(OPMUPOBAHHOCTh YMEHHs OOBSICHITH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMUMHUYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemeéTKkd, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOM CBSI3M;

COPMHUPOBAHHOCTh ~ YMEHMH:  KJIACCH(UIMPOBATH:  HEOPTaHUYECKHE
BEIIECTBA M0 UX COCTaBY, XMMUUECKHUE PEAKIIUH 10 PA3IMYHBIM MIPU3HAKAM (THCITY
U COCTaBy pEArupyrolvx BEIIECTB, TEIUIOBOMY 3(PQEKTy peaklHnH, U3MEHEHUIO
CTENEHEl OKHUCIIEHHS 3JIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTalu3aTopa U
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHU JJIs KIlacCU(DUKAIIIH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICT NEPUOJUUECKOro 3akoHa /.
N. MenzeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, 00BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

chOPMHUPOBAHHOCTh YMEHHMM: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HWOHOB XUMHYECKHX OJJIIEMEHTOB IEPBOrO—4YETBEPTOrO MEPUOIOB
[lepnoanueckon CHUCTEMBI .. Menpeneena, UCTIOJIB3Y S HOHATUSI
«IHEPTETUYCCKUE YPOBHM», «IHEPTETUUYCCKUE MOAYPOBHM», «S-, P-, d-aTOMHBIC
opOHUTanM», «OCHOBHOE M BO30YXIEHHOE IHEPTETUYECKUE COCTOSIHHS aToMay;
OOBACHITh 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeAuHEeHH 1o mnepuogaMm U rpynmnaMm llepunonmueckon cucremsr . M.
MeHnpeneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JI0YEK;

cOpPMHUPOBAHHOCTh ~yYMEHHUW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMUYECKHME  CBOWMCTBAa  BELIECTB  PA3jUYHBIX  KIACCOB,  IIOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIAYy HEOPTraHWMYECKUMHU BEIIECTBAMH C
MOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

chOPMHUPOBAHHOCTh YMEHHS  PACKpPbIBaTh  CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX pPEaKUWi; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJICHUS MX TMOJIHBIX U



COKpPAIEHHBIX  HMOHHBIX  yPaBHEHHMM;  pEakUud  TUAPOIM3a;  PeaKkuuu
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA);

c()OPMHUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEaKIMd ¢ y4€TOM HMX DHEPreTHUECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3TUYHBIX
(bakToOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHUSI TIO]] BIUSHUEM
BHEITHUX Bo3zeicTBuil (mpunnun Jle Hlatense);

chOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XHUMHUYECKHE PEaAKIUH,
Jexaliue B OCHOBE MPOMBIINIJICHHOTO TMOJYYEHUS CEpPHOM KHUCIOThI, aMMHaKa,
oOImye HaydHble TPUHIIMIBI XUMUYECKHX MPOU3BOJCTB; I1€J1€CO00pPa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIICHUS PUCK-TIOJIb3a;

chOPMHUPOBAHHOCTh BJIAJACHUS CHCTEMOW 3HAaHWW O METOJAaX HAYYHOTO
NO3HAHUS SIBJICHUM NpUpoabl — HAONIOACHUE, W3MEPEHUE, MOJIeIUPOBAHUE,
AKCIIEPUMEHT (pEabHBIA U MBICJIEHHBIN), UCIIOIB3yEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUM BEIIECTB
U 17 OOBSCHEHUS XUMHUYECKHX SBIICHMHA, HUMEIOUMX MECTO B MPHUPOJIE,
NPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HH;

c(hOPMHUPOBAHHOCTh YMEHUS BBISABJISTH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
NOHATHSAMU WU TPEACTABICHUSMHU JPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIS
00Jiee 0CO3HAHHOTO MTOHUMAHUSI MaTePUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHHS TMPOBOJMUTH PACUYETHI: C HCIOJIb30BaHUEM
MOHATHI «MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE» U «MOJSPHAS KOHLICHTPALIUS;
Macchl BeIleCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEAaKLMH BEIIECTB; TEII0BOro 3¢ dexra
peaKkuuu; 3HaA4€HUsT BOAOPOAHOrO IOKA3aTeNsl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHbIO JUCCOIMalUuM; Macchl (0OBEMa, KOJWYECTBAa BEIIECTBA)
NpPOAYKTa PEaKlHH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
OTIpeACIEHHON MAacCOBOM J0JIeH pacTBOPEHHOTO BEIIESCTBA WMJIM JAaHO B M30BITKE
(MMeeT TpUMECH); AOJIM BbIXOJA MPOAYyKTa peakluuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOPMHUPOBAHHOCTh YMEHHU: CAaMOCTOSTEIHHO TUTAHUPOBATH W TPOBOIWTH
XUMUYECKUNA  DKCIEPUMEHT  (MPOBEIEHHME  peakuuid  HOHHOTO  oOMeHa,
MOJTBEPKICHUE KaUeCTBEHHOIO COCTaBa HEOPTraHWYECKHUX BEILIECTB, ONPEICIICHUE
Cpedbl PacTBOPOB BEIIECTB C MOMOUIIBIO HHAMKATOPOB, HW3YUYEHUE BIHSIHUSA
pa3NUyHBIX  (AKTOPOB HA CKOPOCTh XHMMHMYECKOW PpEaKlMH, peIIeHUe
SKCIEPUMEHTATBbHBIX 3afad 1o TemaM «Metambey u  «Hemeramns») ¢
cOOJIIOICHHEM TMpaBUil 0€30MacHOTO OOpaIeHHs ¢ BEUIECTBAMU U J1a00OPaTOPHBIM
obopynoBanueMm, (OpMYyJIHpPOBAaTh 1€db HCCIEAOBAaHUSA, MPEACTABISATH B
paznuuHOi (opMme pe3yibTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATH MX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOAATh MPaBUJIa MOJIb30BAHUSI XUMUYECKOU
nocyJo W JabOpaTopHbIM 00OpyAOBaHHEM, OOpallleHUs] C BeElIeCTBAMU B



COOTBETCTBUM C MHCTPYKIHUSMHU MO BBIIOTHEHUIO J1A0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJOTHYECKH I1€J1IeCO00pa3HOTO TIOBEACHUS B OBITY M TPYJIOBOHU
JNEATENBHOCTH B LENAX COXPAHEHHUSI CBOETO 3J0POBBS, OKPYKAIOIIECH MPUPOIHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOMYHMBOTO pa3BUTHsA, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOIO JICMCTBUS HAa XKUBBIE OPTraHU3MBbI OIPEACIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHUMAas cMbIc nokazarens 11/K;

chOPMHUPOBAHHOCTh YMEHHI: OCYILIECTBIISTh Il€JCHAINPABICHHBIA ITOUCK
XUMHUYECKON MH(POpMAITUHN B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-Hay4Has
auTeparypa, CpeacTBa MaccoBoi nH@opManuu, IHTepHET U Apyrue), KpUTUHIECKU
aAaHATM3UPOBATh XUMUYECKYI0 MH(POPMAIINIO, epepadaThiBaTh €€ U UCIOJIH30BaTh
B COOTBETCTBHH C MIOCTABJICHHON yueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
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Pasnen 1. TeopeTuueckue 0CHOBbI OPraHU4eCcKOH XUMHUHU
IIpenmeT oprannueckoit xumud. Teopust
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' LUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
99 HenpenenpHble yraeBo10pOabL: aJKEHBI, 14 1 bubnuotexa [JOK
' alTKaJINEHBI, AJIKUHBI https://m.edso0.ru/d69df650
bubnnotexa [IOK
2.3 A 8
POMATHHCCKHE YIIICBOAOPOAEI (3pCHEI) https://m.edsoo.ru/d69df650
54 [IpupoaHbIe HCTOUHUKH YTJIEBOAOPOIOB U X 4 bu6nuoreka [HOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubnnotexa IIOK
2.5 r 4 1
ATOTCRIPORSBOARRLS FISIEROAGPOACS https://m.edso0.ru/d69df650
Hroro no pazueiy 35
Paszgen 3. Kuciiopoacoaepskamue opranudeckue coeJuHeHust
3.1 Cnuptel. Genon 11 1 bubmmorexa [JOK

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

KapOonunbsHbIe cOeTUHEHUS: allbJICTH/IbI 1

but6mmotexa [IOK
3.2 . Kap6 .C 21
keToHbl. KapOoHoBbie kucnoTel. CI0KHBIE https://m.edsoo.ru/d69df650
s¢upsl. Kupst
bub6nuorexa [JOK
3.3 9
YTeBO eI https://m.edsoo.ru/d69df650
Nroro no pazgeny 41
Pa3znen 4. A3oTconepxaiue opraHudeckue coeIuHeHust
bubnnotexa LIOK
4.1 A A .b 12
MIHBL AMIHOKHCIOTHL. beJH https://m.edsoo.ru/d69df650
Hroro no pazueny 12
Paznen 5. BbicOKOMOJIEKYJISIPHBIE COCIMHEHUS
but6mmotexa [IOK
5.1 B 6
BICOKOMOJICKYJISIPHBIE COSTUHEHUS https://m.edsoo.ru/d69df650
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KUIIACC

KoanuyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHMe pa3/1eioB H TeM nudposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (ucbp )
nporpaMMsbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XMMHUH
Ctpoenue atoma. [lepuoandeckuii 3akoH
1.1 u Ilepuoamyeckas cucTeMa XHMHISCKUX 9 bubmmorexa [IOK
' pHOA https://m.eds00.ru/2dd57124
snemenToB . . Menneneena
Ctpoenue BemiecTBa. MHOrooOpasue bubnuorexa [HOK
1.2 11 1
BEIIIECTB https://m.edsoo.ru/2dd57124
Bubmunotexa IIOK
1.3 X 19 1 3
AMHAECIde peatiii https://m.edsoo.ru/2dd57124
Htoro no paznemny 39
Pa3nen 2. Heopranunveckasi Xumus
bu6nmmorexa [IOK
2.1 H 31 1 3
eMETATIS! https://m.edsoo.ru/2dd57124
bubnnoreka [IOK
2.2 M 2 1 2
craiIbl 3 https://m.edsoo.ru/2dd57124
Hroro no pazueny 54
Pa3gen 3. XuMus ¥ :KU3Hb
31 MeToabl MO3HAHUS B XUMHUW. XUMUS U 9 bubnmmorexa [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24

IPOBEPSIEMBIE HA EID IO XHMHUU TPEBOBAHUS K
PE3VYJBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUSA

Kon IIpoBepsieMblie TpeOOBaHUSL K NPEIMETHBIM Pe3yJbTaTAM OCBOCHHS
NpoBepsieMOro OCHOBHOH  00pa30oBaTeJbHOH NpOrpaMMbl  CpeaHero o0mero
TpeOoOBaHUS oOpa3oBaHust

1 Brnagenue cucreMoil XUMHUECKHUX 3HAHUI, KOTOpask BKIIOYAET:

OCHOBOIIOJIATAONINE TMOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, H30TOIIHI,
ANIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JEeKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHO€ M BO30YXAEHHOE COCTOSIHME aToMa, HOH, MOJIEeKYyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHLIATENBHOCTb, CTEIeHb OKHCIICHMS,
XMMHYECKasi CBA3b (G- M T-CBsI3b, KpaTHbIE CBS3M), T'MOpHIU3aIUsL
aTOMHBIX opOuTaneil, KpucrajuiMueckas peuérka, MOJib, MOJIIpHas
Macca, MOJSpHBIAE 00BEM, MOJSpHAsE KOHLIEHTpAlus, pPacTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTHIPATHI, YTIIEPOIHBIN
CKeleT, (YHKIMOHAIbHAs TPYIa, paauKall, W30MEphl, CTPYKTypHas
11 dbopmyna, wu3omepus  (CTpyKTypHas, reomMerpudeckas  (mmc-,
' TpaHCU30MEpHs), TOMOJOTHYECKUN psAA, TOMOJOTH, YTJIEBOJIOPOJIbI,
KHCJIOPOA- M a30TCOAECpIKAIIUEe COCTUHEHUs, OMOJIOTMUECKH AKTUBHBIC
BellecTBa (yriaeBoJIbl, JKUPHI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHNUS, KPEKUHT, PU(GOPMUHT, TUIIBI
XUMHUYECKUX peakiuil (OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE, JK30- H
SHJIOTEPMHUYECKUE, PEAKIIMA MOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIE,
oOpaTuMble U HEOOpaTHMBIE), PACTBOP, DIEKTPOJIUTHI, HEAIECKTPOJIUTHI,
AJIEKTPOIMTUYECKAs. JUCCOLMALINS, CTeNIeHb JTUCCOLUAIN, OKUCIUTENb,
BOCCTAHOBUTEINIb, 3JIEKTPOJIU3, CKOPOCTb XHMHYECKOW  peakluH,

XUMHNYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHSI OPTaHHYECKHX
BemectB A.M. BbyTiepoBa, Teopusi AJIEKTPOITUTHUECKON TUCCOLMAIINH,
[Mepuoanueckuit 3axon .M. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAUMEe B OCHOBE MOHMMAaHUS NPUUYUHHOCTU M CUCTEMHOCTH
XUMUYECKHX SIBJICHUH, COBPEMEHHBIE MPEJCTaBICHUS O CTPOCHUU

BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

nNpeaACTaBJICHUA 0 MEXaHHu3Max XUMHUYECKUX peaKHHﬁ,

1.3

TEPMOAUHAMHUYCCKUX n KHHCTHUYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKAHUSA, O XUMHUYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX
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dakTomornueckue CBEICHHS O CBOICTBAaX, COCTaBe, MOJYYEHUH U
0€30MacHOM  HUCIONB30BAHWU  BAXKHEUIIMX  HEOPraHUYECKUX U
OpraHMYeCKHX BEIIECTB B OBITY U MPAKTHYECKOW JEATEIbHOCTH

YCIIOBCKaA

1.5

oOmre HaydYHbIe MPUHIMIBI XHMHYECKOTO MPOU3BOJCTBA (HA MpUMEpE
MPOU3BOJICTBA CEPHOM KHCIOTHl, aMMHaKa, METaHOJIa, IepepadoTKu

HedTN)

ChopMUPOBAHHOCTh YMEHHI BBISIBIISTH:

2.1

XapakTepHble IPU3HAKM U  B3aUMOCBSA3b HM3YYCHHBIX IIOHSTHH,
IIPUMEHATH COOTBETCTBYIOILIME IIOHATHUA IIPU OIMCAHUU CTPOCHUSA U

CBOICTB HCOPraHUYCCKUX U OPTAHUYICCKHX BCIICCTB U UX HpeBpaIHCHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKHX 3HAHUM C MOHATUSAMU U IPEACTABICHUSMU
ApYTrUX MpeaMEToB Juisi 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYHIHOCTHU MAaTCPUAJIBHOTO CAMHCTBA MUpPa

CdopMUpOBaHHOCTh YMEHHS UCIIOJIH30BATh:

3.1

HAaUMEHOBAHUS XHUMHUYECKUX COCJAUHEHUW MEXIYHApOJIHOrO0 CO3a
TEOPETUYECKOM U NPUKIAJHOM XUMUU U TPUBHUAIBHBIE HAa3BaHUSA
BEIIECTB, OTHOCSIIMXCA K M3YYEHHBIM KJIACCaM OPraHUYECKUX U

HEOPraHWYECKUX COCANHEHUM

3.2

XUMHYECKYI0 CHUMBOJUKY IUISI COCTaBICHHUS (POPMYT HEOPraHHMYECKUX
BEILIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIETHBIX) (OPMYJI OpraHUUECKHUX BEILECTB

ChopMUpOBaHHOCTH YMEHHS KITACCU(DUIIUPOBATH:

4.1

HCOPraHM4YCCKUEC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTCPHU I K.]'IaCCI/I(i)I/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4eCKue BCIHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KpUTEPUH 115 KJIacCU(UKAIMU U3y4aeMbIX XUMHUECKHX OOBEKTOB

4.3

MO0 Pa3NMYHBIM TNpU3HAKaM (YHCIy M COCTaBy peardpyrollix BEIIeCTB,
TerioBOMy 3(Q(EKTy peakiuv, W3MEHEHHIO CTeTIeHEH OKHUCICHUS

ANIEMEHTOB, 00PATUMOCTH PEAKIIUH, YYACTHIO KaTalIM3aTopa)

ChopMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) W HOHOB
XUMHYECKHX d7eMeHTOB 1 — 4 mepuoaoB [lepunoanueckoii cuctemsr J1.1.
MenneneeBa U UX BaJCHTHBIC BOZMOXXHOCTH, UCIIOIB3Ys MOHITUS S-, p-,

d-37eKTpOHHbBIC OpPOUTAITH, JHEPTETUUECKUE YPOBHU




ChopMHupoBaHHOCTE yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMMYECKHUX DJIEMEHTOB M 00pa3yeMblX MMM COEJAMHEHUH IO

IepuoaaM u rpynmiam

ChopMHpOBAaHHOCTE yMEHHSI COCTABIISITH YPAaBHEHHS] XHUMHUYECKHX

PEaKLUHl U paCKPBIBATh UX CYUIHOCTH:

7.1

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKquI IOCPCACTBOM COCTABJICHUA

AJICKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YPaBHCHHUA peaKHI/Iﬁ Pas3iInYHbIX THUIIOB; IIOJIHBIC U COKpaHIéHHI)IC
YPaBHCHHUA peaKHHﬁ HOHHOTO O6M€Ha, YUuUTbhIBas yCJIOBUS, IPU KOTOPBIX

OTHU PCaKIIUHM UAYT OO0 KOHIIA

7.3

peakuuii TuAposn3a, peakuuil KoMIuIeKcooOpa3oBaHuUs (Ha HpuMepe

T'MAPOKCOKOMIIJICKCOB LIMHKA U aJ'II-OMI/IHI/IH)

CdopMUpOBaHHOCTh YMEHHS TTOATBEPKIATH!

8.1

Ha KOHKDPETHBIX IIpUMEpax XapaKTep 3aBUCHUMOCTH PpPEaKLMOHHOU
CIOCOOHOCTH OPraHMYECKUX COCIUHEHMH OT KpaTHOCTH M TUIA
KOBAJIEHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSIHUSI aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAKXkKe OT 0COOEHHOCTEH peanu3aluu pa3IndHbIX

MEXaHHU3MOB IIPOTEKAHUS PEAKIUN

8.2

XApaKTCPHBIC XHUMHUYCCKUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIUMU

AKCIIEPUMEHTAMU U 3aIUCAMH YPABHEHUN XUMUYECKUX PEAKLUN

ChopMHUPOBAHHOCT, YMEHHsI XapaKTEPU30BaTh COCTaB M Ba)KHEHININE
CBOMCTBa BEIIECTB, MPUHAICKANMX K ONPENeTEHHbIM KlaccaM H
rpyImnaM coeMHEHHH (TPOCThIE BEIIECTBA, OKCU/IbI, THIPOKCH/IBI, COJIH;
YTIIEBOJAOPOIBI, IPOCTHIC dUPHI, CHUPTHI, PEHOBI, AIIbIETH/IbI, KETOHBI,
KapOOHOBBIE KHCIOTHI, CJIOXKHBIE S(QUPBI, XKUPHI, YTJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OCTTKH )
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ChopMHUpOBAaHHOCTh YMEHMsI IHPOBOAUTH PACUEThl MO XUMHUYECKUM
dopMyslaM U ypaBHEHMSIM XUMHUECKMX pEaKLUMH C HCHOJIb30BaHHUEM

(GU3NYECKUX BEJINYMH:

10.1

Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOIYKTa PEaKIMH, €CIH OJHO
U3 UCXOJHBIX BEIIECTB AaHO B BUJE PACTBOPA C ONpeAeIEHHON MacCOBOM

JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIU JaHO B M30BITKE (MMEET IPUMECH)

10.2

MacCOBOU MM 00BbEMHOM 101U, BBIXOA TPOIYKTA PEAKIIMHI

10.3

TerI0BOTO Y deKTa peakui

104

00BEMHEIX OTHOIICHHH Ia30B

10.5

M0 HaXOKJICHUIO XUMUYECKOH (POpMYITBI BEIIeCTBA




11

Bianenue cuctemMoi 3HaHHMH O METOAAX HAY4YHOIO IIO3HAHUS SBJICHUHI
HIPUPObI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TU 3HAHUS NPU HKCHEPUMEHTAJIbHOM HCCJIEJA0BAHUM BEILECTB M IS
OOBSICHEHUS! XMMHYECKUX SBJICHHUH, HMEIOUMX MECTO B MPHUPOJE,

Hp&KTH'—IGCKOﬁ JCATCIBbHOCTHU YCJIOBCKA U B HOBCCHHGBHOP'I KHU3HU

12

CchopMupoBaHHOCT yMEHHUS TPHUMEHATh (UCIONB30BAaTh) 3HAHHUS O
COCTaBe M CBOWCTBaX BEHICCTB JUIS DKCICPUMEHTAIBHON TPOBEPKHU
TUTIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHMHUYECKUX
peakiuMii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHS,;
CUCTEMHBIC XHUMHYECKHE 3HAHUS ISl OOBSICHEHUS W TPOTHO3UPOBAHMS
SBIICHUM, HMMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOIY; JUIsl TPUHATHUS

I'paMOTHBIX pemeHm"I Hp06J'IeM B CUTyallusAX, CBA3aHHBIX C XUMHEH

13

ChopMUpPOBAaHHOCTh YMEHUS IJIAHHUPOBATH M TPOBOJUTH XUMHUYECKHN
OKCTICPUMEHT (IOJIyYUCHHUE W H3YyYCHHUE CBOMCTB HEOPraHMYECKHX |
OpPraHMYECKHX BCIIECTB, KAYECTBCHHBIC pEaKIUU YIJICBOJOPOIOB
pa3IMYHBIX KIACCOB M KUCJIOPOJCOACPIKAIINX OPraHMYECKUX BEIICCTB,
peleHue IKCIIEPUMEHTAIBHBIX 3aja4 1o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C COOIOJCHHEM MpPaBHI
OesomacHoro  oOpalieHus C  BelleCTBAaMU M JIAOOpaTOPHBIM
obopynoBanruem; GOpMyIUPOBATH LIEJIU MCCIEIOBAHUS; MPEICTABIATH B
pa3nuuHON (opMmMe pe3yNbTaThl JKCIEPUMEHTa, AaHaJIU3UpOBaTh H

OIICHUBATh UX JOCTOBEPHOCTDH

14

ChopMrpoBaHHOCTh YMEHHS OCYILIECTBISTH IEICHANPABICHHBI MOUCK
XUMHUYECKOW MH(POPMAIIMK B PA3TUIHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4YHas JJUTepaTypa, CpeJCcTBa MacCoBOM MH(popmanuu, ceTh MHTEpHET 1
JIpyTHE), KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HHGOPMAIIHUIO,
nepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUU C TOCTaBICHHOU

y4eOHO 3a1aueit
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CchopMupoBaHHOCT, yMEHHS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OlIEHWBaTh MH(OPMAIMIO C TO3HMLIUN DSKOJIOrHYECKOW Oe30MacHOCTH
MOCTIEICTBUI OBITOBOM W TPOU3BOJICTBEHHOH JESTENbHOCTH YENIOBEKa,
CBA3aHHOW C TmepepaboTKoil BemecTB; CHOPMUPOBAHHOCTh YMEHHUI
OCO3HaBaTh  OMACHOCTh  BO3ACHCTBUS  HA  KHUBBIE  OPraHU3MBI
OTpe/IeNEHHBIX BEIIECTB, IOHMMAs CMBICI IMOKa3aTels MpeaenbHOM
JOTYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIICHHS ¥ TIPEIOTBPAIIICHHUS X BPEIHOTO BO3IACHCTBHS HA OPraHU3M

YCJIOBCKa




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA EI'D
O XUMHNHn

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA

TeopeTquCKHe OCHOBBI XUMHUH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJelb CTPOEHHUs aTtoMa. Pacmpenenenue
9JIEKTPOHOB 10 JHEpreTHYecKkuM ypoBHsIM. Kiaccudukamuss XuMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHSI YHEPTETHYECKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJEKTPOHHAas

KoH(purypaiust atoma. BaneHTHbBIE 37IEKTPOHBI

1.2

Ilepuonuueckass cucreMa xumudeckux osnemeHtoB .M. Menpaeneesa.
®usnueckuit cMbicn llepuonnyeckoro 3akona /.M. Menaeneesa. Ilpudunsl u
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JJIEMEHTOB M HMX COEAUHEHHH I10
nepuoJlaM M rpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB IMPOCTHIX

BCIICCTB, BOAJOPOIHBIX COCHHHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTtHOCTb. BHGKT’pOOTpI/IHaTeHBHOCTB. CreneHb OKHUCICHUS

1.4

Buabl xumudeckoi cBs3M (KOBaJeHTHas, HOHHAs, METaJUIM4YecKasi, BOJOPOAHAs)
¥ MEXaHU3MBbI €€ 00pa3zoBaHusl. MexMOoeKyIsipHble B3auMo/ieicTBus. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUsA. THUIbl KPUCTAUIMYECKUX

peméToK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIA KPUCTAINIMUECKON pemETKn

1.5

XuMmuueckas peakuus. Knaccudukanms XUMHYIECKUX peakuui B

HEOPraHWYECKOW M OpraHuuecKoil XMMHU. 3aKOH COXpPaHEHHS MacChl BEIIECTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3INYHbIX (PaKTOPOB

1.7

TennoBblie 3G GEeKTH XUMHUECKUX peakuid. TepMoXuMHUIecKre ypaBHEHUS

1.8

OOpatumsble peakuuu. XumHueckoe paBHoBecue. DakTOphl, BIMAIOIIME Ha

COCTOsSIHME XUMHUYecKoro paBHosecus. [Ipuanun Jle Hlatense

1.9

9J'IeKTpOJ'II/ITI/I‘leCKa}I Jucconuranus. CunpHble U cia0ble QJICKTPOJIUTEL. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHCJAA, HeﬁTpaJ'I]':»Haﬂ, mejIo4yHas. CreneHn

Jucconuanuu. Peakuuyu HOHHOTO obMeHa

1.10

I'maponus conei. MonHoe npousBeneHrne Bojbl. Bogoponubsiii mokaszatens (pH)

pacTtBopa

1.11

CriocoObl BeIpakeHUsI KOHLEHTPALMK PacTBOPOB: MaccoBasi A0Js PaCTBOPEHHOTO
BCIICCTBA, MOJIApHasA KOHICHTpaus. HaCI)IIHCHHI)Ie n HCHACBIIIICHHBIC

pacTBOpPHI, pacCTBOPUMOCTh. KpucTtamioruaparst

1.12

OKHCINTEIIFHO-BOCCTAHOBUTCIILHBIC peaKuunu. IloBeneHue BemecTB B cpeaax C

pa3HbiM 3HaUeHHEM pH. MeTob 351eKTpoHHOTO Oaianca




1.13

DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus Heoprannueckux coequHeHuil. HomenkinaTypa HeopraHn4ecKux

BEIIIECTB

2.2

XUMHYECKHE CBOWCTBA BAXXHEHUIIMX METAJJIOB (HATPUN, KalWd, KaJIbIHH,
MarHui, aJrOMUHUHN, ITUHK, XpOM, >Kele30, MeIb) U UX coenuHeHuid. Obmue

CIIOCOOBI MOJIy4YCHHA MCTAJIJIOB

2.3

XUMHYECKHUE CBOWCTBA BaKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHUS) H  UX  COCAWHCHHWHA  (OKCHIIOB,

KHCJIOPOJICOAEPIKAIIUX KUCIOT, BOJAOPOIHBIX COSIMHEHU)

24

T'enmeTnueckas cBA3b HCOPraHN4YCCKUX BCUICCTB, IPUHAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

I/I,Z[CHTI/I(bI/IKaHI/IH HCOPraHNYCCKUX COCIUHEHMH. KadgecTBeHHBIE PCAKIIMU Ha

HCOPIraHUYCCKUC BCIICCTBA U HOHDBI

OCHOBBI OpFaHI/I‘leCKOI‘;I XUMHNHU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHMSI OPraHMYECKUX
coequnenni A.M. BbytnepoBa. YriaepoaHblil CKeJIeT OpraHu4eCKOd MOJEKYJIbI.
KpatHocTh XuMHuUeCcKOW CBS3H. s- M P-CBSA3U. SP3-, SP2-, SP-rUOpUAM3ALNU
opOuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJiekyll. ['omouioru. I'omonoruyeckuii psia. Usomepus u nusomepsl

3.2

[Tonsitue o  dynkumoHanbHOM  rpymme.  OpueHTaUMOHHBIE 3P QEKTHI

3aMeCTUTEIEN

3.3

[IpencraBnenne o knaccupuKauu oOpraHudeckux BemecTB. HomenknaTtypa
OpraHMYeCKHX COCJAMHEHUN (CHUcTeMaTUyecKas) W TPUBUAIbHBIE Ha3BaHUS

Ba)KHEHIINX Hpe)lCTaBI/ITGHeﬁ KJIACCOB OPraHNYCCKHUX BCUICCTB

3.4

CBoOOMHOpaIUKAIBHBIA M HMOHHBIM MexaHuW3Mbl peakuuu. [lonarue o

Hykneoduie u anekrpoduiie. Ilpasuno MapkoBHukosa. [IpaBuno 3aiiiieBa

3.5

Ankanbl. XUMUYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAaHUE, JAETUIPUPOBAHUE,
TEPMHUYECKOE pa3okKeHHe, KPEKUHT, H3oMmepusauus, ropenue. IlomyueHue
ankanoB. llukmoankanbel. Crnenuduka CBOWCTB NHKIOAIKAHOB C MAaJbIM

pa3MepoM LuKia. Peakuuu npucoeIMHEHUS U PaJUKaIbHOTO 3aMELIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOWCTBA: pEAKIMU MPUCOEAMHEHHS (rajoreHupoBaHUE,
TUAPUPOBAHUE, TUAPOTaIOreHUPOBAHKUE, TUApPATALMs), TOPEHUs, OKHUCICHUS U
nonuMepu3anuu. [IpoMblnuieHHBIE W Ja00paTOpHBIE CIMOCOOBI  MOMy4YEHUs

aJIKCHOB

3.7

AnkanueHpl. XHUMHYECKHE CBOMCTBA ajKaJWEHOB: PEAKIMH TPUCOETUHEHUS

(ruppupoBaHue, TrajoreHUpOBaHUE), TOpeHHus U mnonumepuszanuu. llomyuenue




aJIKaJUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEAUHEHHS (raJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIApATAIUS, TUIPOTAIOTEHUPOBAHUE) KAK CIOCO0 MOIy4YeHHS
IIOJIMMEPOB M JPYTIMX IOJIE3HBIX MPOAYKTOB. Peaknum 3amemienus. ['openue
alleTHJIEHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIr'O IJIAMEHU U1l CBAPKHU U PE3KU

MCTAaJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XHUMHUYECKHE CBOHCTBAa O€H30/la: peaKkUUuH AIEKTPOPHILHOTO
3aMEILIEHUs, TPUCOEAUHEHUs (TUAPUPOBAHME, TaloreHupoBaHue). Peaxmus
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOHCTB Toiyona. Ilomyudenue Oensorna.
OcoOeHHOCTH XMMHUYECKHX CBOHCTB cTHpoina. llommmepusanusi crTupoia.

CriocoOblI 1osTy4eHHsl ¥ IPUMEHEHUE apOMAaTUYECKUX YTIIEBOJLOPOIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHHUPTHl. XUMHUYECKHE CBOICTBA:
B3aMMOJCHCTBME €  HAaTpUeM Kak CIOCO0  YCTAHOBJIGHHMS — HaJW4Ms
TUAPOKCOTPYIIBL, €  TajJOr€HOBOJOPOJAaMH  KaK  CIOCOO  MOJydeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropenus.
[lonyyenue »sTaHoNIa: peakuust OpOXKEHMsI TJIIOKO3bl, T'HApaTalus ATHUJICHA.
OTUIIEHIVIMKONIb U TJIMLUEPUH KAK IPEACTABUTENM MPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu C HaTpUEM, TUAPOKCHAOM

HaTpusi, Opomom). [Tomyuenue dhenomna

3.12

Anppernapl. XuMHUYECKUE CBOMCTBA IPEIENbHBIX allbJIETHJIOB: T'MAPUPOBAHUE;
Ka4eCTBEHHBIC PEaKIUU Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOTro
3epkanay, B3aumojeicteue ¢ rugpokcuaom menu (II). ITomyuenue mpenenbHbIX
aJbAECTU/IOB: OKHUCJIEHUE CHUPTOB, THApaTalus aleTwiIeHa. ALETOH Kak

MpeaACTaBUTEIIb KETOHOB. OcobenHocTH PCAKIIMU OKUCIICHUS allCTOHA

3.13

KapOonoBbie KHCIOTB. XUMHUYECKHE CBOWCTBA MPEAEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHON KHUCIOTHI.
[Tonydenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
aJKaHOB, AJKEHOB, NEPBUUYHBIX CIUPTOB, ajbJEru/i0B. Bpiciine npeienbHble U

HCHIPCACIBbHLIC Kap6OHOBLIe KHCJIOTHI

3.14

Cnoxubple »¢upbl u kupbl. CrHocoObl MONY4YEHUS CIOXKHBIX 3(UPOB.
Obpatumocts peakuuu sTepuukanuu. [IpumeHeHue ciaoxHbIX 3(UpPOB B
NUIIEBOH M Hap@rOMEpHON NPOMBIIUIEHHOCTH. JKUpPBl KakK CIOKHBIE 3(QUpPBI
[JIMLIEPUHA W BBICHIMX KAapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOWCTBA JKUPOB:
THJIPUPOBAHUE, OKHUCIIEHUe. ['MAposin3, WM OMBUIEHHE, XUPOB KakK CIOCO0
IIPOMBIIUIEHHOTO IMOJIYYEHHsI COJEH BBICHIMX KapOOHOBBIX KHUCIOT. MbLId Kak

COJIM BBICIIIHMX Kap6OHOBBIX KHCJIOT

3.15

XHWMHMYECKHE CBOMCTBAa TIJIIOKO3bl: PEAKIMM C Yy4YaCTUEM CIHUPTOBBIX H




aJlbJAETUAHON TPYNI U MOJOYHOKHCIOE OposkeHue. [IpumeHeHHe TiIrOKo3bI, €€
3HAa4YCHME B JKU3HEAEATEIIbHOCTU OopraHusma. Jlucaxapusl: caxaposa, MalbTo3a.
BoccranaBiuBamoone M HEBOCCTaHABIMBAIOLIME AMcaxapuabl. ['maponus
nucaxapunoB. [lomucaxapuisl: kpaxmani, riavkoreH. CTpoeHHe MaKpOMOJEKYIJI
KpaxMmanua, IJIMKOreHa W ULesuono3bl. Du3nueckue CBOMCTBA Kpaxmana U
LEJITI0NI03bl.  XUMHMUYECKHEe CBOICTBA Kpaxmania: THAPOIHM3, KauyeCTBCHHas
pe€akuudg C HOAO0OM. XUMHYECKHE CBOMCTBA HCJUTIOJIO3bI: TUAPOJIN3, TMOJYUCHUC
a¢upoB 1emtono3el. [loHATHE 00 WMCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

alleTaTHBIN MIETK)

3.16

AMUHBL. AMUHBI Kak OPraHUYCCKHUEC OCHOBAHUA: PCAKIINU C BOHOﬁ, KHCJIOTaMH,
peaKkuusa TOpPCHUA. AHMIVH Kak MNpeaACTaBUTCIIb aAPOMATUYCCKUX AMHUHOB.
XHUMHYECKHE CBOMCTBAa aHUIIMHA: B3aHMOHeﬁCTBHe C KHCJIOTaMHU, 6p0MHOI>i
BOI[OfI, OKHMCJICHUC. HonyquHe AMHWHOB  AJIKWIMPOBAHWEM aMMHAKa U

BOCCTAaHOBJICHUCM HUTPOIIPOU3BOAHBIX YIJTICBOJOPOAOB

3.17

AMUHOKUCIOTHI M O€NKH. AMHHOKHCIOTHI Kak aM(oTepHble OpTaHHYecKue
coenuHenusi. OCHOBHbIE aMUHOKHCIOTHI, oOpasyrole Oenku. XHUMHUYECKUe
CBOMCTBa O€JKOB: THAPOJIN3, ACHATYpalUs, KaueCTBEHHbIC (I[BETHBIC) pEaKlUU

Ha OeJIKI

3.18

CtpoeHue u CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB MOJIUMEPOB OT
CTpoeHUs MOJIeKyJ. OCHOBHBIE CIIOCOOBI TOJIyYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHUI: peakIuy MOJUMEepU3alNd U MoNuKoHAeHcanuu. Knaccupukarus

BOJIOKOH

3.19

###Par### I nenTr KA OpraHMYecKUX coeIMHeHNH. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PaClIO3HABAHUC OPraHNYCCKUX BCIUICCTB

3.20

I'eneTnueckas cBsI3b MCIKAY KJIaCCaMH OPraHN4YCCKUX COC)IHHGHI/Iﬁ

XUMHUS U )KA3HD

4.1

Xumusi B TOBCeAHEBHOM >Ku3HH. llpaBuia Oe3omacHoil pabOThI C €IKUMH,

TOPHOYMMHU U TOKCUYHBIMU BEUICCTBAMU, CPCACTBAMU OLITOBOM XMMHU

4.2

XuUMHS U 3710pOBbE. XUMHUS B MEJTUIIMHE. XUMUS U CEITBCKOE XO3SIMCTBO. XUMUS B
MPOMBIIIICHHOCTH. XHUMHUS ¥ SHEPreTUKa: MPUPOIHBIA M IMOMYTHBIH HE(TIHOM
rasbl, MIX COCTaB M Mcnoiab3oBaHue. CoctaB HeTH 1 e€ nepepaboTka (MPUPOTHBIE

UCTOYHUKH YTIJIEBOIOPOJIOB)

4.3

XuMHsT U 3KOJOTUs. XHUMHUUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEeH Ccpelibl U €ro
nocnencteus. Oxpana rugpocdepsl, MouBsl, atMochepsl, ¢iaopel u dayHbl OT
XUMHYecKoro 3arpsisHeHus. [IpoOiema O0TX0J0B W TOOOYHBIX TMPOIYKTOB.

AHBTepHaTI/IBHLIG HCTOYHUKHU SHCPIun

4.4

O6IJ_II/IC OpeacTaBJIICHUA O IMPOMBIIIICHHBIX crnocobax MOJIYyUCHHUA XUMUUCCKUX




BEIIECTB (HAa TpUMEpE MPOU3BOJCTBA aMMHAKa, CEPHOM KUCIOTHI). UépHas u
uBetHasgs  Metasnyprus.  Crekno M CWIMKAaTHasT  MPOMBIILICHHOCTb.

[IpompinuienHass  opraHndeckass  xuMmua.  CpIpp€ I8 OpraHUYeCcKON

MPOMBIIUIEHHOCTH
5 Tunel pacyETHHIX 3a7a4
51 PacuéTel Macchl BemecTBa min 00bEMa ra3oB M0 H3BECTHOMY KOJIMUYECTBY
' BEILIECTBA, Macce WU O0BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB
5.2 Pacuétel TermoBoro 3¢ dexTa peakiuu
5.3 Pacu€Tbl 00bEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIIUAX
5.4 Pacuérter Mmacchl (00BEMa, KOTMYECTBA BEILIECTBA) TPOAYKTOB PEAKIIUU, €CITU
' OJIHO U3 BEIIECTB JIAHO B U30BITKE (MMEET MPUMECH)
55 Pacuétel MaccoBo# niin 00bEMHOMN J0JM BBIXO/IA MPOYKTA PEAKIIUU OT
' TEOPETUUECKU BO3ZMOXKHOTO
Pacuétbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CITU OJTHO
5.6 W3 BENIECTB JIaHO B BU/JIE paCTBOpaA C ONPEAEIEHHON MacCOBOM J10JIEH
PacTBOPEHHOTO BELIECTBA
57 PacuéThl ¢ CnoIb30BaHUEM MMOHITHI «MACCOBas A0JID), «MOJISIpHAs
' KOHIIEHTPALH, «PACTBOPUMOCTD)
Haxosxnenue MosiekyIsipHON GOpMyJIbl OpraHUUECKOro BEUIECTBA IO €ro
5.8 MJIOTHOCTU ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €0 COCTAB, HIIH 110

IPOJYKTaM CTOPaHMs
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