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HOACHUTEJBHASA 3AIIMCKA

Pabouass mporpaMma IO XHMHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus pa3zpaboTaHa Ha OcHOBe @DefepalbHOrO0 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS (emepanbHO 00pa3oBaTeIbHON
MIPOrpaMMBI CpEIIHETO o011ero oOpazoBanusa(DOII COO0),
npencTaBieHHbIX B DenepanibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, c¢ yuérom KoHuenuum mnpenoaaBaHusi Y4eOHOTO
npeameTa «XuMmus» B 00pa3oBaTENbHBIX OpraHu3auuax Poccuiickoil
denepanny, peann3yrouMX OCHOBHBIE 00pa30BaTENIbHBIE TPOTrPaAMMBI, U
OCHOBHBIX MOJIOKEHUI «CTpaTernuu pa3BuTUs BocIHUTaHMs B Poccuiickoii
®enepanuu Ha nepuoa A0 2025 roga» (Pacnopsbkenue IIpaBurtenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YINIYOJIEHHOIO HW3Y4YEHHUS 3aHUMAET Ba)XKHOE
MECTO B CUCTEME €CTECTBEHHO-HAYYHOro oOpa3oBaHus ydammuxcs 10-11
KJlaccoB.  M3yueHuwe  mpenMera,  peaju3yeMoe B YCJIOBUSX
nuddepeHIpOBaHHOT0, TPOPUIHLHOTO 00YyUEHUS, TPU3BAHO 00ECIICUUTH
00111e00pa30BaTeNbHYI0 U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO I aJanTallud HX K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM KM3HU B COLIMYME, a TaKKe ISl MPOJOJDKEHUS OO0y4deHus B
opraHu3alnusx MpopecCUuOHANIBHOrO 00pa30BaHUs, B KOTOPBIX XHUMHS
ABJISIETCS] OJJTHOM M3 IPHUOPUTETHBIX AUCIUILIHH.

B nporpamme no XuMHM Ha3HaY€HUE MpeaMeTa « XUMUS» MOJIydaeT
MOAPOOHYI0O HMHTEPIIPETAILMI0O B COOTBETCTBUU C OCHOBOIIOJAralOIIUMHU
nonoxenusiMu = GI'OC  COO o B3aUMOOOYCIOBIEHHOCTU  LIEJEH,
COJIEpKaHMs, pe3yJbTaTOB OOydYeHUsT U TpeOOBaHUM K YPOBHIO
MOATOTOBKMA  BBIMYCKHUKOB.  CBUAETENILCTBOM  TOMY  SIBJISIOTCS
CJIEIYIOLIME BBINOJIHAEMbIE TPOTrPaMMOM 10 XUMHUH (PYyHKIIUU:

e HMH(POPMALUOHHO-METOIUYECKAs, peanuzanus KOTOPOM
00ecIreynBaeT MoayyeHue MPeACTABICHHS O LETsAX, COAEPKaHNUH,
oOmen crparerud OOy4YeHUs, BOCIHUTAHHMS W  Pa3BUTHUSA
oOy4Jaronuxcsi CpeACTBaMU IMpeAMeTa, U3y4yaeMOro B paMKax
KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TUIAHUPYIOLIAsA, KOTOpas MpeaycMaTpUBaEeT
onpeaeeHue: MPUHIIUIIOB CTPYKTYPUPOBAHUS u
MOCJEIOBATEIbHOCTH ~ M3y4Y€HHUs  y4eOHOro  Marepualna,
KOJJMYECTBEHHBIX M  KAYECTBEHHBIX €ro  XapaKTEepPUCTHK;
N0JIX0/10B K (POPMHPOBAHUIO COJIEPKATEIILHON OCHOBBI KOHTPOJIS
U OILIEHKM 0O0pa30oBaTeIbHbIX JOCTHKEHUW O0O0ydYarolmuxcsi B
paMKax  HMTOroBol  arrecTaiii B ¢GopMe  €AUHOrO
rocyJapCTBEHHOTO 3K3aMEHA M0 XUMHH.

[Iporpamma mJist yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T WHBAapPUAHTHOE MPEIMETHOE  COJEpIKaHUE,
o0s3aTeNbHOE JJI1 M3YYEHHS] B paMKax OTACNbHBIX MpOoQuieH,
IpeIyCcMaTPUBAET PACIIPEICIICHHE U CTPYKTYPUPOBAHHUE €ro IO
KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

e JaéT TpHUMEpHOE  pachpeesieHue  y4eOHOro  BpPEMEHH,
PEKOMEHIyeMOr0 JIJisl U3YYeHUS OT/IETbHBIX TEM;

e TMpe/UiaraeT MNPUMEPHYIO  MOCIEIOBATEIbHOCTh  M3YyUEHHUS
yueOHOTro MaTepuajia ¢ y4€TOM JIOTMKM TOCTPOEHUsl Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;



e JAET METOAMYECKYI) MHTEPHPETALMIO LIEJEH W 3a4a4 U3YYCHUS
npeaMera Ha YrIIyOJNEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeaHEero oomiero ooOpazoBaHus,
COJIEPKATEIbHOM XapaKTEPUCTHKU IUIAHHUPYEMBIX DPE3YJIbTATOB
OCBOGHHUSI OCHOBHOM 00pa30BaTeIbHOW MPOTpaMMbl CpPEIHETO
obmiero  oOpazoBaHusl  (JIMYHOCTHBIX,  METANPEIMETHBIX,
MpEeIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUIOB y4eOHO-
MO3HABATENbHBIX JICUCTBUN OOYyYalOUmIerocss IO OCBOCHUIO
coJiep KaHus IPeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIHUSAM B TMPOTrpaMMe IO XUMHH
MPEAYyCMOTPEHA NPEEMCTBEHHOCTh C OOyYE€HHEM XHUMUU Ha YpOBHE
OCHOBHOTO 001ero oOpa3oBaHus. 3a TmpeAeiaMud yCTaHOBJICHHOMN
MpOrpamMMoOil MO0 XMUMHH 0053aTeIbHOM (MHBApHAHTHOW) COCTAaBIIAIOIICH
colepkaHusl y4eOHOro mnpeaMera «XHUMHs» OCTAETCS BO3MOMXHOCTb
BbIOOpa €ro  BapUAaTUBHOW  COCTABIIAIONIEH, KOTOpas  JOJDKHA
ONPENENAThCA B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO MPOQUIIS
00yueHwus.

B cootBercTBHE ¢ KOHIENTYanbHBIMHA NoJ0keHUAMH OI'OC COO o
Ha3HAYECHUH MPEJAMETOB 0a30BOTO M YIiyOJEHHOTO YPOBHEH B CHCTEME
muddepeHIpOBaHHOTO O00y4YeHHs Ha YPOBHE CpEAHEro OOIIEero
0o0pa3oBaHMsI XMMHS HA YPOBHE YriayOJIE€HHOrO M3y4eHUs! HaIlpaBJieH Ha
peanu3anrio MPEEeMCTBEHHOCTH C MOCIEAYIOUUM 3TaloM MOJTyYeHUs
XUMUYECKOTO 00pa3oBaHUsl B paMKax H3Y4YEHHUs CHEIHAIbHBIX
€CTECTBEHHO-HAYYHBIX W XHMHYECKHX JUCHUIUIMH B By3aX U
OpraHu3alMsIX CpeAHero mnpodeccHoHanbHOTO o0pa3oBaHus. B 3Toii
CBA3U U3y4YEHUE MpeaMeTa « XUMHUsD) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO
Ha pacHMpeHue | yrIIyOJIeHUE TEOPETUYECKOM U  MPaKTUYECKOU
MOATOTOBKM OOYYalOlMXCsl, BBIOPABIIMX ONPEACIEHHBIA MNPOPUIH
oOy4eHHs, B TOM YHUCJIE C MEPCHEKTUBOW IMOCIEAYIOIIETO MOJyYECHHS
XUMUYECKOTO 00pa3oBaHMs B OpraHu3alusax MNpodecCHOHAIBLHOrOo
obpazoBanusi. Hapsimy c¢ stum, B cBere TpebdoBanuiit ®I'OC COO «
IJIAHUPYEMBIM pe3ysibTaTaM OCBOEHHUS (peaepalibHONM 00pa3oBaTeNbHOU
porpaMmbl  cpefHero oOmero oOpa3oBaHMs HM3yYEHHUE MpeAMeTa
«XUMUS» OPUEHTHPOBAHO TAaKXKE€ Ha pEUICHUE 3a/Jad BOCIUTAHUA U
COLIMAJIBHOTO pa3BUTUA OOydarouuxcs, Ha (POPMHUpPOBAHUE Y HHUX
OOILIEMHTEIEKTYadbHbIX YMEHUN, YMEHUW palMOHAIM3AlUN Y4eOHOro
Tpyna W OOOOHIEHHBIX  CMOCOOOB  JACSATEIBHOCTH,  HMMEIOIINX
MEKIMCIUIUIMHAPHBIN, HAATIPEAMETHBIN XapaKTep.

CocTrapnsOmUMHA TpeIMeTa «XUMHs) Ha YpOBHE YIUIyOJIEHHOIO
U3YUYEHUS SIBIISIIOTCS YIIIyOJI€HHbIE Kypchl — «OpraHuyeckas XuMus» U
«OOmas u HeopraHuveckas xumus». [lpu ompeneneHun MOAXOAOB K
oTOOpY U CTPYKTYpHOM OpraHu3aliu COJAEpKaHUs 3TUX KYpCOB B
IporpaMMe Mo XMMHH 3a OCHOBY NpuHATHI nojoxenus GPI'OC COO o
paznuuusx 0a30BOro U yriayOoJEéHHOTO YPOBHEN U3YUEHUS IIPEeIMETA.

OcHoBy cozaepkaHusi KypcoB «Opranudeckas xumus» U «OO01mas u
HCOPTaHMYCCKas XHUMHSD) COCTABISICT _COBOKYIHOCTb  IIPCAMCTHBIX
3HAHUN M _YMCHHIl, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3Y4CHHS
npeaMeTa. JTa CUCTeMa 3HAaHUM MOJTydyaeT onpeeIeHHOE TEOPETHUYECKOE
JIOTIOJTHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJIbIINI
00BEM (paKkTONOTrMYECKOro MaTepuana. Tak, Ha YriyOJEHHOM YpOBHE
U3ydyeHus InpeaMera  obOecreyeHa  BO3MOXHOCTb — 3HAUUTEIBHOIO



yBenuYeHUs: 00bEMa 3HaHUN O XUMUYECKUX SJIEMEHTaX M CBOMCTBAX UX
COCIMHEHHI Ha OCHOBE PACUIMPEHHsI W YIIIyOJIEHHs MPEACTABICHUN O
CTPOECHHWU  BEIIECTBA, XHMHYECKOW CBS3M M  3aKOHOMEPHOCTSX
MPOTEKaHUsl PeaKUUid, pacCMaTPUBAEMBIX C TOYKH 3PEHHUS XMMHYECKOU
KUHETUKA M TEPMOAMHAMUKH. 3ydueHue NepuoJNYEecKOro 3aKOHa H
[lepuoguyeckoil CHUCTEMBl XHMHUYECKHUX DJJIEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX INPEJICTABICHUAX O CTPOCHHUH
aTomMa. XMMHUYECKasl CBSI3b OOBSICHAETCS C TOUKU 3PEHUS SHEPreTHUECKUX
M3MEHEHUH NIpH €€ 00pa30BaHUU U PAa3PyLIEHUH, a TAKXKE C TOUKU 3PECHHUS
MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHHE TUIOB pEaKLMid JOMOJHIETCS
(dopMupoBaHHEM TPEACTaBICHUNA 00 AIEKTPOXUMHUYECKUX Mpoleccax U
ANIEKTPOJIM3€E PACIUIABOB M PacTBOPOB BEIIECTB. B Kypce opraHmyeckoit
XUMUU TIPU PACCMOTPEHUM PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUMN
yaensercss 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX 3(deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuu.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJAEpNKAaHUE KYypCOB XUMHUU
YIIyOJEHHOTO YPOBHSI M3YYEHHS AJI KJIACCOB ONPEAECIEHHOTO MPOpuUiIs
(rmaBHBIM 00pa3OM Ha UX CTPYKTYPY M XapakTep JOMOJIHEHUH K 00IIei
CUCTEME TMPEAMETHBIX 3HAHWM) OKa3bIBAIOT BJIMSHUE CMEXKHBIE
npeameTsl. Tak, Hampumep, B COJEP)KaHUM MpeAMeTa [JIsl KJIacCOB
XUMUKO-(U3UUECKOro mnpoduist OoJiblioe 3HauYeHue OyAyT HMETh
AJIEMEHTHl y4yeOHOro marepuana mno oowmeid xumud. [Ilpm uzydenun
MpeaAMeTa B JAHHOM Clly4ae akLeHT Oy/AeT clieJlaH Ha OOIIHOCTh METO0B
MO3HaHHUs, OOIIHOCTh 3aKOHOB U TE€OPUW B XMUMHH U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHass Teopusi (MOJIKyJisipHasi Teopusi B (PU3HUKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPTHUH, 3aKOHBI TEPMOJMHAMUKH, DJIEKTPOJIN3A,
MPEACTABICHUS O CTPOCHUHU BEILIECTB U JPYTOE.

B To e Bpems B coAep)KaHUM TpeAMeTa JUIsl KJIaCCOB XHUMHKO-
Oouonornyeckoro npodunas OONbIIMKA yIENbHBI BeCc OyIeT HMETh
opraHuveckas Xxumus. B 3Tom cimydae mpenocTaBisieTCs BO3MOXHOCTb
U1t 0osiee OOCTOSITETLHOTO PACCMOTPEHUS XUMHUYECKOW OpraHu3aluu
KJIIETKM Kak OMOJIOTMYECKOW CHUCTEMBI, B COCTAaB KOTOPOWM BXOZSAT, K
NpUMEpPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTBI, KakK JUOUAbL, OENKH,
YIJIE€BObl, HYKJIEHMHOBBIE KHUCIOTHI W Jpyrue. llpu 3TOM 3HaHHS O
COCTaBE U CBOMCTBAaX MPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX
BELIECTB CJIYXKaT OCHOBOW JUIsi M3YyYEHUs] CYLIHOCTH MPOILIECCOB
(oTOCHHTE3, IBIXaHUS], TUILEBAPEHUS.

B mnnane QopMupoBaHUST OCHOB HAyYHOTO MHPOBO33PEHHS,
OCBOCHHMS OOIIEHAYYHBIX METOJOB IMO3HAHMS M ONBITA MPAKTUYECKOIrO
OpPUMEHEHUS HAy4YHBIX 3HAHMM HW3y4yeHUE TpenMera «XUMHUS» Ha
yrayOJaEéHHOM YPOBHE OCHOBAHO HA MEXIIPEIMETHBIX CBS3SIX C yUeOHBIMU
npeiMeTaMH, BXOISMUIMMU B COCTaB  MPEIMETHhIX  obnacteit
«EctecTBeHHO-Hay4Hble TIpeIMEThy, «Marematnka U MHQOpMATUKA» U
«PyCcCKUU SI3BIK U JINTEPATYPA».

[Ipu u3ydyeHun ydeOHOro mnpeaMera «XUMHS» Ha YrIyOlIEHHOM
YpOBHE TakKe, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro OOIIero
oOpazoBaHusi (Ha ©0a30BOM ypOBHE), 3aJadyeil MEPBOCTEIECHHOMN
3HAYUMOCTH SIBJIsieTCs (DOPMUPOBAHME OCHOB HAYKM XMMHHU KaK OOJacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKOU ACSTENIbHOCTU YesOBEKa
Y OJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelienne 3ol 3a1aun Ha



yIriIyOJIEHHOM YpOBHE HM3Yy4E€HHUs MpeaMeTa MperoiaracT peann3aluio
TaKUX IIeJeH, KaK:

B

dbopMHupOBaHUE TIPEACTABICHUNA: O MAaTEPHAILHOM EIMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O
MECTE€ XMMUU B CUCTEME €CTECTBEHHBIX HayK U €€ BeIyllIeil posn
B O0ecCrmeyeHuu YCTOWYMBOTO pAa3BUTHS UYEJIOBEYECTBA: B
peltieHun mTpoOIeM IKOJIOTUUECKOM, YHEPTEeTUUECKON U MUILIEBOM
0€30MacHOCTH, B Pa3BUTHU MEAWIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB DSHEPruH, B 00OECIeUeHUU
pallMOHAJIBHOTO ~ MPHUPOJIONOIB30BaHUs, B  (OPMUPOBAHUU
MHPOBO33pEHUS U OOIIeH KyJbTypbl UEJIOBEKa, a TaKKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
Y IPUPOJTHOU CpenE;

OCBOCHHME CHCTEMbl 3HAHUM, JEKAIIUX B OCHOBE XMMHUYECKOMU
COCTAaBJIAIONIEH  €CTECTBEHHO-HAYyYHOW  KApTUHBI  MHUpa:
GbyHIaMEHTAJIbHBIX TOHSITUH, 3aKOHOB U TEOPUUA XUMUH,
COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HaJMOJICKYJISIPHOM,
0 TEPMOJMHAMUYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUUYECKUX PEaKIUi, O XUMHUYECKOM PAaBHOBECHUHU,
pacTBOpax M JUCHEPCHBIX CHCTeMax, 00 OOIUX HayYHbIX
MPUHIHUIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHre y O0Oy4YarOUIUXCS OCO3HAHHOTO TTOHUMAHUS
BOCTpEOOBAHHOCTH CHUCTEMHBIX XHUMUUYECKUX 3HAHMM 15
OOBSICHEHUS KIIFOYEBBIX UJIEH U MpOOJIEM COBPEMEHHOW XHMUH,
Ui OOBSCHEHUST M TMPOTHO3UPOBAHUS SIBJICHUMN, HMMEIOIINUX
€CTeCTBEHHO-HAYUYHYIO  TPUPOJY;  T'PAMOTHOTO  PEIICHUS
npo0JieM, CBS3aHHBIX C XHMHEH, TPOTHO3UPOBAHUS, aHAIU3A U
OLICHKH C MO3UIIMUA DKOJIOTMYECKON O€30MMacHOCTH MOCIIENCTBUI
OBITOBOM M  TPOU3BOJICTBEHHON JEATENHOCTU  YEJIOBEKA,
CBSI3aHHOW C XMMHWYECKUM IPOU3BOJICTBOM, MCIOJIb30BAHUEM U
nepepadOTKOM BEIIECTB;

yIIIyOJieHue TPEACTaBICHUM O HAYYHBIX METOJlax TO3HaHUS,
HEOOXOJIUMBIX JJIsl IPUOOPETCHUSI YMEHHUI OpPHUEHTUPOBATHCS B
MHUpPE BELIESCTB U OOBSICHEHUS XUMHUYECKUX SIBIICHUM, UMEIOIINX
MECTO B TIpUPOJIC, B TMPAKTUUYECKON JIESITEIBHOCTH U
MOBCEHEBHOM KU3HU.

IIJIaHE pcajin3anuu MEPBOOUCPCIHBIX BOCITUTATCJIIBbHBIX u

pa3BUBAKOIMNX (PYHKIIUH ICJIOCTHOM CHCTEMBI CpPEIHETO OOIIeTo
oOpa3oBaHMsI TIPH HM3YyYECHUH TpeaMera «XUMHUsS» Ha yriayO0JaEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TAKKUE 1SN U 3a]1auH, KaK:

BOCIIUTaHUE  YOEKIEHHOCTU B  [O3HABAEMOCTH  SIBJICHUU
IPUPOJIbI, YBAXKEHHMS K TIPOIIECCYy TBOpPYECTBA B 00JacTU
TEOPETUYECKUX M TPUKIAJAHBIX HMCCIEAOBAHUM B XHUMUH,
dbopmupoBaHue MHUPOBO33pPEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH;

pa3BUTHE MOTHBALIUM K OOYUECHUIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M CAaMOBOCIIUTAHWIO HA OCHOBE YCBOCHUA
00IIIeYeIIOBEUYECKNX [ICHHOCTEH;

Pa3BUTHUE II03HABATEJILHBIX HMHTEPECOB, HMHTEIUIEKTYAIbHBIX W
TBOPYECKHX CMOCOOHOCTEH o0Oydaronmxcs, (HOpMUpPOBAHHE Y



HUX CO3HATEJIbHOTO OTHOIICHHA K CaMOOOpa3oBaHHUIO M
HENPEPHIBHOMY  OOpa3oBaHUIO KaK  YCIOBUIO  YCIEHIHON
npodeccuoHaNbHOM u 0OIIeCTBEHHOMN JESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 370POBBIO U IOTPEOHOCTH
B 3JIOPOBOM 00pa3e XU3HU;

e (opmupoBaHue YMEHH u HaBBIKOB pa3yMHOTO
MPUPOIOTIONB30BAHUS, PA3BUTHE JKOJOTUYECKON KYIbTYpHI,
MPUOOpPETEHUE OIMbITa OOIIECTBEHHO-TIOJIE3HON HSKOJIOTHUECKON
JESITEIbHOCTH.

OOmiee 4YHCIO YacoB, MPEIYCMOTPEHHBIX Ui HM3YyYEHUS XHUMHHM Ha
yIiIyOJIEHHOM YpOBHE cpefHero ooOiiero odpasoBaHus, coctaniser 204
gacoB: B 10 xmacce — 102 gaca (3 waca B Hegemo), B 11 kimacce — 102
yaca (3 Jaca B HeJIeIIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

IIpenMer W 3HaYeHHWE OPraHUYECKOM XWMMH, IPEIACTABICHHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEeKTpOHHOE  CTPOEHUE  aToMma  YIrJepoja: OCHOBHOE H
BO30YKIEHHOE COCTOSTHUS. BaneHTHbIE BO3MOXXHOCTH aTOMa yriepoia.
XHUMHUYECKas CBSA3b B OPraHUYECKUX COECIUMHEHUAX. THIbl rudpuan3anun
aTOMHBIX opOuTanei yriepoaa. MexaHu3mbl 00pa30BaHUs KOBaJEHTHOM
cBA3U (OOMEHHBIH W JIOHOPHO-aKUENTOpPHbIN). THUIBI NepeKpbIBaHUS
aTOMHBIX OpOMTasel, 6- U m-cBsI3u. OauHapHas, NBOMHAs W TPOWHAs
cBA3b. CIoCcOOBI pa3pbiBa CBA3EM B MOJIEKYJIAX OPraHMYECKUX BEIIECTB.
[TonsTre 0 cBOOOTHOM paauKale, Hykieoduie u dIeKTpodue.

Teopus crpoenus opranmuyeckux coenuHeHud A.M. byrtiepoBa u
COBPEMCHHBIC IPEJCTABICHHSI O CTPYKTYPE MOJCKYJ. 3HAYCHHE TCOPHH
CTPOCHHSI OPraHMYCCKUX COCAMHEHUH. MOJeKyIsIpHBIE U CTPYKTYpPHBIC
(opmynbr.  CTpYKTYpHBIC (HOPMYIBI PA3INYHBIX BHJIOB: pPa3BEPHYTas,
COKpaméHHasl, ckenerHas. M3omepusa. Buael m3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3P(EKTHI B MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUN (MHIYKTUBHBIA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBinenre o0 KIacCU(PUKALMK OPraHUYECKUX  BEIIECTB.
[lonsitue o QyHkuMoHampHOM rpymme. ['omornorusa. I'omosoruueckue
psaael. CucremaTnueckass HOMEHKJIATypa OpPraHMYEeCKUX COEIUHEHUM
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTENICH.

OcobeHHocT W KJIacCcUPUKaLUMsg  OPraHMYECKUX  PEaKIMi.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

OKCNepUMEHTAIbHBIE ~ METOABbl  WM3Y4YEHUs BEIIeCTB M HX
MpEBpAIICHHUI: 03HAKOMIIEHHE C 00pa3laMy OpPraHUYEeCKHUX BEIIECTB U
MarepuajlaMl Ha MX OCHOBE, OMBITHI MO MPEBPALIECHUIO OPraHUYECKUX
BELIECTB IpU HarpeBaHuu (IUIaBieHUE, OOYIJIMBaHHE UM TOPEHHE),
KOHCTPYMPOBaHUE MOJICJIE MOJIEKYJI OPTraHUYECKHUX BELIECTB.

YriaeBoaopoasil.

Ankanel. ['omosoruueckuii psig  alkaHoB, oOmas Gopmyna,
HOMEHKJIaTypa U HM30MEpHs. 9JICKTpOHHO€ U TMPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJl AJIKAHOB, SP —rn6p1/1111/13aum aTOMHBIX OpOuTaneit
yriiepoaa, G-CBA3b. Pu3MYecKHe CBOICTBA AKAHOB.

XUMHAYECKHE  CBOMCTBAa  aJKaHOB:  PEAaKUUM  3aMELICHWH,
U30MEpU3alUU, ACTUIPUPOBAHUS, UMKIW3ALUU, MUPOJIN3a, KPEKUHra,
ropenus. llpencraBieHne O MEXaHU3ME PEAKIUU PATUKAIBHOTO
3aMeIleHHUS.

Haxoxnenue B mpupoge. CrocoObl TOJNydeHUS W TPUMEHEHHE
AJIKaHOB.

Huxnoankanel. OOmas ¢opmysa, HOMEHKJIaTypa W H30MEpHs.
OCOOEHHOCTH CTPOEHUSI U XMMHUYECKUX CBOMCTB MaJIbIX (LIMKIOMPOIaH,
MUKJIO0yTaH) U OOBIYHBIX (LMKJIOMEHTAH, [IUKJIOTEKCAH) IUKIOAIKAHOB.
CnocoObl OJIy4eHHs U MPUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omosoruueckuii psij — ajlkeHOB, oOmas Gopmya,
HOMEHKJIaTypa. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI



aJKEHOB, SP’-rMOpUaM3alUs aTOMHBIX OpOMTalel yriepoma, G- M T-
cesi3u. CTpykTypHas U reomMeTpuyeckas (LUC-TPAHC-) U30MEpHS.
®uU3NUECKUE CBOWCTBA QJIKEHOB. XWUMHYECKHE CBOMCTBA: PEAKIHU
MIPUCOEIMHEHUS, 3aMEIIECHUS B O-MOJOXEHHE NpPH JBOMHOWN CBS3H,
nonuMmepusanuu U okucienus. [lpasmino MapkosaukoBa. KauectBeHHbie
peakuuy Ha JBOMHYIO CBsi3b. (CHocOObl MOMY4YEHUST W NPUMEHEHUE
AJIKEHOB.

Anxanuensl.  Knaccudukamuss — ankagueHOB  (CONpPSKEHHBIE,
W30JIMPOBaHHbIE,  KyMyauposauHvle). (OCOOEHHOCTH  3JIEKTPOHHOTO
CTPOCHHUSI U XUMUYECKUX CBOMCTB COMNpPSDKEHHBIX AUEHOB, 1,2- u 1,4-
npucoeannenue. [lomumepusamus conpsk€HHbIX ueHOB. CrocoOb
MOJIyYEeHUS] U IPUMEHEHHE AJIKAIUECHOB.

Ankunbl. ['oMojoruueckuit psjx  aJKUHOB, oOmas QopMmyna,
HOMEHKJIaTypa MW H30MepHsl. OIJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJl aJIKUHOB, SP-TUOPUAM3AIMS aTOMHBIX OpOuTanen
yriepona. dusznueckne CBOMCTBA AJKUHOB. XHMHWYECKHE CBOMCTBA!
peaKkuMy NPUCOCTUHEHUS, TUMEPU3ALUA U TPUMEpPU3AIUU, OKUCICHHUS.
KucnoTHbple CBOWMCTBAa alKWHOB, MMEIOIIMX KOHUEBYIO TPOHWHYIO CBS3b.
KadecTBeHHbIE peakuu Ha TPOWHYIO CBA3b. CHOCOOBI MONY4YEHHUS H
MPUMEHEHUE ATKUHOB.

Apomartuueckue yrieBoaoponabl (apeHsl). ['omosorudeckuil psia
apeHoB, oOmias ¢hopmysia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH30s1a. PU3NYECKHUE CBOICTBA
apeHOB. XMMHYECKHE CBOWCTBa OE€H30Ja W €ro TOMOJIOTOB: PEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOAOPOJHOM pauKale,
peakuuy  TNPUCOEAMHEHMs,  OKHCIIEHHE  TOMOJIOroB  O€H3o0.a.
[IpencraBienne 00 OpPUEHTHUPYIOIIEM JIEUCTBUU 3aMecTUTENEH B
OCH30JIbHOM  KOJIbLIE  HAa  TOpUMEpe  aJKUIbHBIX  PaJUKaJOB,
KapOOKCUJIbHOM, THUAPOKCUJIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB
raJIOr€HOB. OcobenHoctu XUMUYECKUX CBOICTB CTHpOJIA.
[Tonmumepuzamust ctupona. CrnocoObl TOJMy4YeHHs] M NPUMEHEHHE
apOMAaTUYECKHUX YTIEBOAOPOJIOB.

[Ipuponueiii ra3. IlomytHeie HedTsHble Tra3bl. Hedtp u €€
npoucxoxaeHue. KameHHbI yroib M NOpPOAYKThI €ro mnepepadOTKH.
CnocoObl miepepaboTki HeTU: TEPEroHKa, KPEKUHI (TEPMHUUYECKHUU,
KaTAIUTUYECKU), pUPOpMUHT, THponu3. lIpoaykTel mnepepabOTKu
He(TH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY pa3IMYHBIMU KJlaccaMu
yIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOT€HIPOU3BOJHBIX YIJIEBOJOPOIOB.
Peaknuu 3amelieHus rajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIILY,
UaHOTpyNMy, amuHorpynmy. JleiicTBue Ha TallOreHNPOU3BOIHBIC
BOJHOTO W  CHOHUPTOBOrO  pacTtBopa WIENOYM. Bzaumopaencrteue
JIUTAJIOTEHAJIKAHOB € MarHueM W UuHKoM.  [lonste o
METaNIOOPTaHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue
raJIOTeHIPOU3BOIHBIX YIIEBOAOPOAOB B OBITY, TEXHUKE U NPHU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

OKCHepUMEHTAIbHBIE ~ METOAbl ~ M3Y4YEHUs  BEIIeCTB M HX
OpeBpallleHuii: U3ydyeHue  (PU3NYECKHX CBOWMCTB  YIJIEBOJOPOIOB
(pacTBOPUMOCTH), KAUECTBEHHBIX PEAKIM YIJIEBOJOPOJOB PA3TUUYHbBIX
KjaccoB (oOecuBeunBaHne OpPOMHOM WJIM MOIHOM BOJBI, PacTBOpa



IepMaHraHata Kajids, B3aWMOJECHCTBHE AalleTWIEHa C aMMHAYHBIM
pactBopoM okcupa cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YIJiepoJa U
BOJIOPO/Ia B OPraHUYECKUX BELIECTBAX, MOJYYEHUE TUJICHA U U3YUYCHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyuiekuuamu «Hedpts» u «Yromby, ¢
oOpa3lamMM IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOJOPOAOB U raJOreHIPOU3BOIHBIX YIJIEBOIOPOOB.

Kuciaopoacoaepxxamme opranudeckue coeJMHECHUS.

[IpenenbHble OogHOATOMHBIE COUPTBL. CTpoeHHE MOJIEKYNT (Ha
mpuMepe MeTaHoja U 3TaHoja). ['omonornyeckuii psa, odmas dhopmyna,
u3oMepusi, HOMEHKIaTypa W kiaccudukamus. Du3udeckre CBOICTBa
MpEACNIbHBIX OJAHOATOMHBIX CHUPTOB. BoIopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CHHPTOB. XHWMHUYECKHE CBOMCTBA: PEAKUHUH 3aMELICHUS,
JEeruipaTaliy, OKHUCJIEHUS, B3aMMOJCIHCTBUE C OpPraHUYECKUMU M
HEOpraHMYeCKUMH KucioTamu. KauecTBeHHas! peakuys Ha OJHOATOMHBIE
cupthl. JleMCTBHE 3TAaHOJNIAa W METaHOJa Ha OPraHu3M 4eJIOBEKa.
CnocoObl OJIy4eHHs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢uppl, HOMeHKIaTypa u u3omepus. OcoOEHHOCTH
(pU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOroaTroMHble  COMPTBI — O3TUJEHIJIMKOIb M TJIMLUEPUH.
Ou3MUeCKue MW  XMMHUYECKHME CBOMCTBA: pPEAKIMU  3aMEIICHHS,
B3aUMOJICHCTBUE C OPraHUYECKMMHU M HEOPraHMYECKUMHU KHCIIOTaMH,
KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupThl. IIpencraBiienue o
MEXaHM3ME€ peakiuil HykiIeopUIbHOro 3aMmelleHus. JleiicTBue Ha
opranu3M  4enmoBeka. (CmocoObl  ModydeHUss U NPHUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYIIbI, B3AUMHOE BIHMSHUE THAPOKCOTPYIIIIBI
n OeH3onpHOTO snapa. Pusnueckue cBoicTBa (eHona. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB (heHosa. KaudecTBeHHbIE peakuuu Ha (DEHOJI.
Toxcuunocts (enosia. CriocoObl TONydeHUsS] U TNpUMEHeHue (eHora.
®enHospopmanbaeruaHas CMOJIa.

KapOoHuibHbIE COEIMHEHNS — ANIbJETHIBI U KETOHBI. DJIEKTPOHHOE
CTpO€HHE KapOOHWIIbHOM rpymibl. ['oMoloruyeckue psabl anbAeruoB U
KETOHOB, o0mias Qopmyna, U30Mepusi U HOMEHKIaTtypa. Puznyueckue
CBOICTBA aJIbAECTUAOB U KETOHOB. XMMHUYECKHE CBOMCTBA aJIbACTHUIOB U
KETOHOB:  peakiuu  npucoeauHeHus.  OKucCIeHuEe  ajabAEerujIoB,
KAueCTBEHHbIC peakuuu Ha anbaeruapl. CrnocoObl TOJNY4YEHHUS W
MIPUMEHEHUE aJbJIETU0B U KETOHOB.

OnHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJl KapOOHOBBIX KHUCJIOT. M30Mepusi U HOMEHKJIaTypa.
@du3znyeckre CBONCTBA OJHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX
KUCJIOT. BomopoHbie CBSA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHCIOT.
XVMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakiusl 3TepudUKanuu,
peakluMy C YYacTHEM YIJIEBOJOPOJHOro paaukana. (OcoOeHHOCTH
CBOMCTB MypaBbMHOM KHUCIOTHI. [IoHsATHE O MPOU3BOJHBIX KapOOHOBBIX
KUCIIOT — CJHOXHBIX 3¢upax. MHoroodbpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEACNIbHBIX M apOMaTUYECKUX KapOOHOBBIX
KHUCIIOT, JUKapOOHOBBIX  KHUCJIOT, T'HAPOKCUKApOOHOBBIX  KHUCIOT.
[IpeactaBuTenu  BBICIIMX  KapOOHOBBIX  KHUCIOT:  CTE€apUHOBAf,
NaJlbMUTUHOBAsI, OJICMHOBAs, JUHONEBAS, JUHONEHOBASI  KUCIOTBHI.
CnocoObl OJTy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.



Cnoxnple d¢upbl. ['omomormueckuit psg, obmas ¢opmya,
M30MEpUsi U HOMEHKJaTypa. Pu3nyeckhe M XUMHUYECKHE CBOWCTBA:
TUJPOJIN3 B KUCJIOW U LIETOYHOU CpELE.

Kupsl. Ctpoenne, ¢puznyeckue M XUMHUYECKHE CBONCTBA >KUPOB:
TUAPOJIM3 B KUCION U menouHou cpene. OCOOEHHOCTH CBOWCTB JKHUPOB,
COZlepXKaIlMX OCTaTKU HENPEACNbHBIX JKHPHBIX KUCIOT. JKupsl B
IPUPOJE.

MpITa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE
JICUCTBHUE.

OObmias xapakrepucTuka yriaeBoaoB. Kiaccuduxaims yrieBoaos
(MOHO-, oM- W ToyMcaxapuabl). MoHOcaxapuabl: TIIOKO03a, (PYKTO3a,
rajakroza, pubo3a, paezokcupudosza. Dusnueckue CBOHUCTBA U
HaxoxaeHue B npupone. Porocunre3. XUMUYECKUE CBOMCTBA TIIIOKO3BI:
pEaklMu C y4acTUEM CIHMPTOBBIX M QIbJECTUAHOW TPYII, COUPTOBOE U
MOJIOYHOKHUCHOE OpoxkeHue. lIprumeHeHue TIoKOo3bl, €€ 3HAuYeHHE B
KU3HENIEATEIbHOCTH opranu3ma. [lucaxapuael: caxaposa, MajabTo3a H
JakTo3a. BoccTaHaBiaMBaIMe M HEBOCCTAHABIMBAIOIIME AMCAXAPUIBIL.
I'upnponmus npucaxapuaoB. HaxoxkneHue B NpuUpone U NPUMEHEHUE.
[lonucaxapuapl: Kpaxmajna, INIMKOTeH U 1Hemwnono3a. CrpoeHue
MaKpOMOJIEKYJl Kpaxmajia, TJIMKOT€Ha W LEeJUIt003bl. (Du3nueckue
CBOMCTBA KpaxMalJla M LEJUTIOJIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KAYeCTBEHHAs peakuus C HOJ0M. XHMHYECKHE CBOICTBa
LEJUTIONIO3bL: TUAPOIN3, MOJIydeHHe 3(QUpoB LeUmtoi03bl. [loHATHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).

OKCIEepUMEHTAIIbHBIE ~ METOABbl ~ WM3YYEHUs BEIIECTB M HX
MpEBpAIICHUI:  PACTBOPUMOCTh  Pa3IUYHBIX CIUPTOB B  BOJE,
B3aMMOJICHCTBHE ATAHOJA C HATPUEM, OKHCIIEHHE 3THJIOBOTO CIIHpTa B
anbJeru]] Ha pacKaJ€HHOM MEIHOH MPOBOJIOKE, OKUCIEHHE STHUIIOBOTO
crupTa IUXpOMaTOM Kaust (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHbIE pEaKIUM Ha  alpaeruabl (c
ruapokcuiom nuammuHcepeopa(l) u ruapoxcugom menu(Il)), peakius
rmnepuHa ¢ rugpokcuaoM meau(Il), xumuyeckue cBOMCTBa pacTBopa
YKCYCHOM KHUCIIOTBI, B3aUMOJICMCTBUE PACTBOPA IIFOKO3bI C TUAPOKCHUIOM
menu(Il),  B3aumoneicTBHE  Kpaxmalla €  HOAOM,  pEIICHUE
AKCIIEPUMEHTANBHBIX 3a7ady 1o TeMaMm «CrnupTel #u  (DEeHOIbDY,
«Kap06oHoBbie KUcOThI. Cl0KHBIE YPUPHD».

A3oTcoaep:kaniue OpraHnyecKue coeuHeHus.

AMUHBI — OpraHMYecKue Mpou3BOJHbIe aMMHaka. Kiaccudukanms
aMUHOB: anudaTuyecKue U apoOMaTUYECKUE; MEePBUYHbIC, BTOPUUYHBIE U
TpetuuHble. CTpoeHue MoJieKys, obOmas dopMmyna, H30MeEpus,
HOMEHKJIaTypa U (¢u3Mueckue cBoicTBa. XHMHYECKOE CBOICTBa
anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBa, aJKUJIMPOBAHHUE,
B3aUMOJECHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOW Kucinorou. Comm
ANKUIaMMOHHUS.

AHUIIUH — TpeACTaBUTEIb aAMHUHOB apOMAaTHYECKOTO  psja.
Crpoenue aHwivHa. B3auMHoe BiMSHUE TpyHNI aTOMOB B MOJEKYJIE
aHuwirHa. OcOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBEeHHBIE
peakuuu Ha aHWwiIMH. CnocoObl  MOJMy4YeHUs W IPUMEHEHUE
anudaTuyeckux aMmuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH30a.

Amvunokucinotel. Homenknatypa u  uzomepusi.  OtnaenbHbIE
IIPEICTaBUTENIN O-aMUHOKHCIIOT: TJIMLUH, alaHuH. PU3HYecKue CBOMCTBA



AMUHOKHCIIOT. XWMHWYECKHE CBOMCTBA aMHHOKHCIOT Kak amM(pOTEPHBIX
OpraHUYECKUX COCIMHEHUM, peakius MOJMKOHIEHCAlMK, O00pa3oBaHUE
NEeNTUAHOW CBsi3u. buosormdyeckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U
TUAPOJIU3 NENTUIOB.

benkn kak mnpupomneie nonuMepsl. llepBuyHas, BTOpUYHas U
TpeTHYHAs CTPYKTypa OeNKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TUPOIIN3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKI[MU Ha OCIIKHU.

OKCIIEpUMEHTaIbHBIE ~ METOJbl ~ U3YYEHHUsS]  BEIIECTB U  HX
MIPEBpAILCHU: pacTBOpPEHUE OEIKOB B BOJE, JCHATypalus OCIKOB MpHU
HarpeBaHWM, I[BETHHIC PEAKIIMN HA OCJIKU, PEIICHHUE YKCIIEPUMEHTATBHBIX
3a/la4 MO TeMaM «A30TCoAepKalllie OpPraHUYECKUE COCAUHEHUS» U
«Pacnio3HaBaHUE OPTaHUYECKUX COCTUHEHUI.

BricokoMoJieKkyJIsIpHbIE COeINHEHNS.

OCHOBHBIC TOHSTHSI XUMHUU BBICOKOMOJICKYJSPHBIX COCAMHEHUM:
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU,
cpenHsas  MoJIeKyyisipHas ~ Macca. OCHOBHbIE  METOJBI  CHHTE3a

BBICOKOMOJIEKYJIIPHBIX COETMHEHUN — MOJIMMEPHU3 AL 151
ITOJTMKOHICHCAIHSI.

[TonumepHbIe MarTepuasbl. [ImacTmaccel (MOJUATHIIEH,
ITOJIUIIPOIIHIIEH, ITOJTMBUHWIIXJIOPH/I, IIOJIUCTHPOJL,

MOJIMMETHJIMETAKpWIIAT,  TOJUMKapOOHaThl, MNOJMATUIEHTepedTaar).
YTunuzauus u nepepaboTKa MIacTHKA.

DOnacTOMepbl: HATypaJbHbIA KaydyK, CHHTETHYECKHE KayudyyKu
(OyTaMeHOBBIM, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

Bosnokna: HaTypaibHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIABCaH).

[Tomumepsl  cnenuManbHOrO  HazHadyeHus  (TeduioH,  KeBiap,
ANEKTPOINPOBOASIINE MOJIUMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIepUMEHTAIbHBIE ~ METOABbl  WM3YYEHHA  BEIIECTB M HX
MpEBpalllCHU:  O3HAKOMJIEHHME C  00pa3laMud  OPHUPOAHBIX U
HUCKYCCTBEHHBIX  BOJIOKOH, macTMacc,  KaydyykoB,  pElICHHE
AKCIIEPUMEHTANIBHBIX 3aJad 1o Teme «Pacno3HaBaHue miacTMacc M
BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxenne MoneKkyJIapHOil (popMyIibl OpraHUYECKOTO COeAMHEHUS
110 MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKACHHUE
MOJIEKYJIAPHON  (POpMYJIbI  OPraHUYECKOrO COEOUHEHUs MO Macce
(0OBEéMyY) TPOAYKTOB CropaHus, IO KOJUYECTBY BellecTBa (macce,
00bEMY) MPOJYKTOB PEAKIIUM W/WUIU UCXOIHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (OpMYJIbl OpPraHMYECKOTO BEIeCTBa HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CHOCOOOB MOJYYEHHUS, OMNPENEICHUE OIH
BBIXOJIa POAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanuys MeXnpeaMeTHBIX CBS3EU IIPU U3YUYEHUU OPTaHUYECKON
xuMuu B 10 Kj1acce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U MOHSATUN, TPUHATHIX B OTAEIbHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mre ecTeCTBEHHO-HAYyYHbIE MOHSTHS: SIBJICHUE, HayYHBIA (DaKT,
rUIoTe3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, Kilaccuukanus, HaOI0JeHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Nb, MOJIETUPOBAHHUE.



®dusnka: mMarepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJIa,
SHEPreTUYECKUl ypOBEHb, BELIECTBO, TEJNO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (U3NYECKHE BEIMYMHBI, €AMHUIBI H3MEPCHHS,
CKOpOCTh, SHEPT U, Macca.

buonorus: kiaeTka, opranusm, 3KocucTemMa, onochepa, MeTadoIn3Mm,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBI W TreTepOoTpOHBIM THUN MUTAHUS,
OpoxeHue, (OTOCHHTE3, [bIXaHWE, OCJIKH, YIJICBOMBI, JKHUPHI,
HYKJIEUHOBBIE KHCIIOTBI, ()EPMEHTHI.

['eorpadus: mosne3HbIe UCKOTIaEMbIE, TOITLUIUBO.

TexHonorws: THINEBBIE MPOAYKTHI, OCHOBHI PAalMOHATBHOTO
NUTAHUS, MOIOIIME CPEACTBA, MaTepuaibl W3 HCKYCCTBCHHBIX W
CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTtaB aTOMHBIX SAep. XUMUYECKUU SJIEeMEHT. M30TOIEL.
CtpoeHue DJIEKTPOHHBIX O000JIOYEK AaTOMOB, KBAaHTOBBIC YHCIIA.
DHepreTuuecKkue YpPOBHM U  TOJAYpPOBHU. ATOMHBIE OpOHUTANM.
Knaccudukanms XWMHYECKHUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsI).
Pacnipenenenrie 3JIEKTPOHOB IO ATOMHBIM OPOHUTAIAM. OJIEKTPOHHbBIE
KOH(UTYpalli aTOMOB 3JIEMEHTOB IE€PBOTrO—4E€TBEPTOTO MEPUOJOB B
OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(MUTYpaIIUU
HWOHOB. DJIEKTPOOTPUIIATEIIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoamyeckass cUCTEMAa XUMHUYECKUX
anementoB J[.MI. MenneneeBa. CBs3p NEPUOAUYECKOTO 3aKOHA H
[Teppoanyeckoil CHUCTEMBI XWMHYECKUX OJJIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMUYECKUX DJJIEMEHTOB W 00pa3yeMbIX HMMHU TPOCTBIX W CIOXKHBIX
BEIIECTB MO TpynmnaM W MepuojiaM. 3HAYECHHE MEPUOIMYECKOr0 3aKOHA
J1.1. Menpaeneena.

XumMuyeckass CBs3b. BuHIBI XMMHUECKOM CBSI3M. KOBaJCHTHAas,
WOHHAasl, MeTaJlTnyeckasi. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHON CBS3U:
OOMEHHBI W JOHOPHO-aKUENTOPHBIM. OHEpruss M JJUHA CBS3U.
[TongpHOCTH, HANpPABIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW CBS3H.
Kparnsie CBS3MU. Bonoponuas CBSA3b. MexXMOoneKyJIsIpHbIE
B3aMMOJICHCTBHSL.

BamentHocTh M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJ C MX T€OMETPUUECKUM CTPOCHHEM (Ha
npuMepe COeAMHEHUN 2JIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIMHEHUSIX. Cocrasn
KOMILUICKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JIMTaHIbl. 3HA4YCHUE
KOMIUIEKCHBIX coeIMHEHUH. [IoHATHE 0 KOOPAMHAIMOHHON XUMUU.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOTO CTpOEHUs. TuIbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonaTne o0 pAucnHeEpCHBIX cucteMax. VICTUHHBIE PACTBOPBI.
[IpencraBienne o0 KOUIOUAHBIX pacTBopax. CrnocoObl BbIpaKEHUs
KOHIIEHTPAIIMM pPAcCTBOPOB: MAaccoBas JOJ BEIIECTBA B PacTBOPE,



MOJISIpHAsl KOHILEHTpanus. HachllleHHbIE M HEHACHIEHHBIE PACTBOPBIL,
pacTBOpUMOCTh. KprcTamioruaparsl.

Knaccudpukanms M HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB.
TpuBrnambHbIE HA3BAHUSA OTACNIBHBIX IPEICTABUTEINEH HEOPTaHMYECKUX
BEILIECTB.

Knaccudukanus XuUMHUECKMX peakIWid B HEOPraHMYEeCKOW U
OpraHUYeCKOM XHWMHH. 3aKOH COXpPaHEHUS MAacChl BEIIECTB; 3aKOH
COXpAaHEHUS W NPEBPALICHUsS HDHEPIMM IPU XHUMHUYECKHUX PEAKLUAX.
TemnoBeie  3PQexTsl XUMUYECKUX peakuuid. TepMOXUMHYECKHe
YPaBHEHUS.

CKOpOCTh XMMHMYECKOW pEaKUuuu, €€ 3aBUCUMOCTb OT PA3THYHBIX
¢daktopoB. I['OoMorenHeie u reTeporeHHple peaknuu. Kartanmu3 wu
KaTaJau3aTopPhl.

OGpaTuMble 1 HEOOpaTUMBbIE PEAKIUH. XUMHYECKOE PaBHOBECHE.
Koncranta xumumueckoro pasHoBecHs. DaxkTopsl, BIHSIOMIME Ha
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHSA: TEMIEpaTypa, JaBICHUE U
KOHIICHTpAllMM BEIIECTB, YYacTBYOIIMX B peakuuu. [Ipuamum Jle
[Tarense.

Onektponutuyeckass — auccoumanuss.  CuinbHble W cra0ble
anexktponuTel. CreneHp aucconuanuu. Cpema BOAHBIX PaCTBOPOB:
KUCJIOTHAsl, HEWTpasnbHasi, IienouyHas. Bomoponusiii nokazarenb (pH)
pactBopa. ['uaponus coneit. Peakiiuu noHHOTO OOMEHa.

OKUCAUTETBPHO-BOCCTAHOBUTEINIbHBIE peaki. CTENEHb OKUCIICHHUS.
Okucnaurens ©  BoccTaHoBUTENb.  [Ipomeccel  okucneHus  u
BOCCTaHOBJICHUA. BaxHelmme OKUCIUTENW W BOCCTAHOBUTENU. MeTon
AJIEKTPOHHOI0 OanaHca. DJIEKTPOIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE ~ METOABl  M3YYEHHs  BEIIECTB U  HX
MPEBPAILCHAN: Pa3JIOKEHNE TEPOKCHUIA BOJOPOAA B NPUCYTCTBUU
KaTalau3aTropa, MOJEIM KPUCTAUIMYECKUX PEIIETOK, IPOBEACHHUE
peaklMii HOHHOTO0 OOMEHa, ONpeeTIeHUE CPElbl PACTBOPOB € MOMOIIbIO
WHJUKATOPOB, M3YyUYECHHUE BIMSHHUS Pa3IU4HbIX (DaKTOPOB HA CKOPOCTH
XUMHAYECKON PEAKLINN U TOJI0KEHUE XUMUYECKOTO PABHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxxenne HemetaioB B Ileproanyeckoil cuCcTEME XUMUYECKUX
sanementoB J[.MI. MenneneeBa M OCOOCHHOCTU CTPOEHUS HMX aTOMOB.
®u3znyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETauioB (Ha
npuMepe Kuciaopoaa, cepsl, hocdopa u yrieposa).

Bonopon. Ilonydyenue, ¢usnueckue M XUMHUUYECKHE CBOICTBA:
peakuuy ¢ METAJIaMH M HEMETAJUIAMHU, BOCCTAHOBUTEIBHBIE CBOMCTBA.
I'mppunasl. TomIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxkaenue B OpupoAe, CHOCOObI MOJIYYEHHS,
dbu3udeckre U XUMUYECKHE CBOMCTBA. ['ajoreHoBoiopoibl. Bakueitnme
KHUCIIOPOJCOJIepKalllie coequHeHus: rajnoreHoB. JlabopatopHbie
OPOMBIIUICHHBIE  CHOCOOBI  TOJy4eHHs TalloreHoB. lIpumenenue
rajJoreHoOB U UX COCIMHCHUM.

Kucnopon, o3on. JlaGopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI
noinydeHus kuciaopona. dusznueckue U XUMHUYECKHME CBOWMCTBA W
NPUMEHEHHUE KUCIIOPO1a U 030HA. OKCHUJIBI U IEPOKCH/IBI.

Cepa. Haxoxaenue B mpupoje, CnocoObl orydeHusi, Gu3n4ecKue u
xumuyeckue cBoictBa. CepoBogopon, cyinbpuasl. Okcua cepoi(1V),



okcun cepbl(VI). CepHucrast u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH
CBOWCTB CEpHOM KUCHOTHL. [IpMeHenune cepbl U €€ COe TMHEHU .

Azot. Haxoxxaenue B npupoje, croco0bl moyueHus, Gu3ndeckue u
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPUIbL. OKCHIBI a30Ta. A30TUCTas U
a30THasi KUCIOTHI U MX coid. OCOOCHHOCTH CBOMCTB a30THOM KHUCIOTHI.
[IpuMeHeHne a30Ta U €ro COeIMHEHU. A30THBIE YIOOpEHUSI.

®ochop. Haxoxnenwne B mpHpPOAE, CHOCOOBI  MOTYYECHHS,
¢usnyeckue u xumuueckue cpoiictBa. Pochunasl u pochun. Oxcuasi
docdopa, bochopras kucnota u e€ comu. [Ipumenenune docdopa u ero
coenuaeHnid. DochopHbIe yI00peHNI.

VYriepoa, HaX0XKICHUE B MPUPOJE. AJUIOTPOITHBIE MOAU(MUKAIIIH.
Puznyeckre U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0OPa30BaHHBIX
yriepogoMm. Oxcupa yriaepona(ll), okcun yraepona(lV), yronphas
KHCJIOTa U €€ COJM. AKTUBHPOBAHHBIN yroip, ancopOuus. PyiiepeHsl,
rpadeH, yriepoaHble HaHOTpPYOkH. [IpuMeHeHHe MNpOCTHIX BEUIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHUN.

Kpemunii. Haxoxzaenue B HOpHpOAE, CHOCOOBI TOJyYEHHS,
dbusznyeckre u xumuueckue corcta. Oxcun kpeMuusi(1V), kpemHueBas
KHMCJIOTa, CWIIMKaThl. [[puMeHenne kpeMHus u ero coeanHeHuil. CTeklo,
€ro IOJy4YECHUE, BUIBI CTEKIIA.

[Tonoxxenne MmeraimoB B llepmoandeckod cHcTEME XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUSl AJIEKTPOHHBIX O0O0JIOUEK aTOMOB
MerayuioB. OOmme ¢Qusnyeckue CBOHCTBa MeTawioB. llpumenenue
METaJUIOB B ObITY U TexHHUKE. CIIJIaBbl METAILIOB.

DJIEKTPOXUMHUYECKUN Psii HANIPSKEHU MeTauioB. O01me crnocoos
MOJIYYEHHUs]  METaJUIOB: TUAPOMETAILTYPrUsl,  MHUPOMETAILTYyprus,
anekTpoMetaityprus. Ilonarue o koppo3uun wmetaioB. CrocoObl
3aIIMUTHI OT KOPPO3UHU.

OO6mass xapakrepuctuka MetamwioB [A-rpynnel Ilepuoguueckoit
CUCTEMBl XUMHYECKUX OJIEMEHTOB. HaTpuil ¥ Kanui: NOJIy4YeHHUe,
(¢u3nuecKrue 1 XMMUYECKUE CBOWMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCTUHEHUM.

O6mas xapakrepuctuka metamioB I[IA-rpynmsr Ilepuognueckoit
CUCTEMBl XMMHWYECKMX OJJIEMEHTOB. MarHui W KalbLUi: NOJIyYEHUE,
(u3nuecKrue U XMMUYECKHE CBOWMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U
ux coequHeHui. JKEcTKoCTh BOABI M CIOCOOBI €€ YCTpAHEHMUS.

AnoMuHUNA: TIONyyeHue, (U3UYECKHE W XHUMHYECKHUE CBOMCTBA,
OpPUMEHEHUE MPOCTOrO BEIIeCTBA M €ro COeAMHEHH. AMQOTepHbIe
CBOMCTBAa OKCHJA M THAPOKCHAA QIIOMHUHHS, THAPOKCOKOMILIEKCHI
ATIOMHUHUSL.

OO61ast XxapakTepucTUKa MeTaioB mobouHbix noArpynn (b-rpymm)
ITeprnoanyeckoil CUCTEMBbl XMMUYECKUX JIEMEHTOB.

DOU3NYECKNE U XUMUYECKUE CBOMCTBA XpPOMa U €r0 COCIMHEHUU.
Oxcunpl u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsr u
IUXpOMAaThl, UX OKHUCIUTENIbHbIE cBOMcTBA. [lonyueHue u mpuMeHeHue
Xpoma.

DU3NYECKME U XUMUYECKME CBOMCTBA MAPraHlla U €r0 COCIMHEHUM.
Baxneiimne coenunenus mapranua(ll), mapranua(IV), mapranma(VI) u
mapranua( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.



Pu3n4ecKne U XUMHUYECKHE CBOMCTBA JK€J€3a M €r0 COCIUHEHHM.
Oxkcuppl, runpokcunbl u conu xkeneza(ll) m xeneza(Ill). [lomyuenue u
MIPUMEHEHUE KEJIe3a U €ro CILUIABOB.

OU3NUECKHNEe U XUMHYECKHE CBOWMCTBA MEIU U €€ COCIMHEHHI.
[Tomy4yeHne u MpUMEHEHHUE MEIA U €€ COEUHECHUU.

Huuk: momyueHue, (QuU3MUECKHEe W XHWMHUYECKHE CBOMCTBA.
AmpoTepHbie CBONCTBA oKkcuzaa u TUIpOKCUIA LIMHKA,
IMAPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHne NuHKa U ero COeqUHEHU M.

OKCIEpUMEHTAIIBHBIE ~ METOABl  WM3YYEHUs BEIIECTB M HX
MpPEBpAICHNI: HW3y4yeHHue O00pa3loB HEMETAUIOB, TOPEHUE CEPBI,
docdopa, kenmeza, MarHus B KHUCJIOPOJE, HW3YyYEHHWE KOJIICKIIMH
«Metamibl u CILJIABED, B3aMOJICHICTBHE IIECJIOYHBIX u
IIEJIOYHO3EMENBHBIX METAJUIOB C BOAOM (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), B3aMMOJICUCTBUE IIMHKA U jKeje3a C pacTBOpaMu
KHCIIOT M IIEJOYed, KayeCTBEHHbIE pEaKIMU Ha HEOPraHU4YEeCKUe
AHUOHBI, KATHOH BOJOPOJA WU KATHOHBl METAJIOB, B3aUMOJICHCTBHE
TUAPOKCUJIOB QIIOMUHUS U IIMHKAa C PAacTBOpaMU KHUCIOT M UIEJNOYEH,
pelieHre SKCIepuMEHTaIbHBIX 3a/1a4 1o TeMaM «[ anorens», «Cepa u eé€
COEIMHEHHUS», «A30T U Qocop U uX coenMHEHUs», «MeTaribl rIaBHbIX
NOArpynm», «MeTasmibl MOOOYHBIX TOATPYIIID.

XUMHUS U KU3Hb.

Ponbs xumMuun B o0ecriedeHun yCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA.
[loHsiTHE O Hay4HBIX METOJAX IMO3HAHHMS M METOAOJOTMU HAYYHOIrO
ucciaenoBanus. HaydyHble NPUHUUIBI  OpPraHU3alUU  XHUMHYECKOTO
MpOU3BOJCTBA. [IpOMBIIITIEHHBIE CHOCOOBI MOJYYEHUS BaKHEUIIMX
BELIECTB (Ha MpUMepe MPOMU3BOACTBA aMMHaKa, CEPHOM KHUCIIOTHI,
MeTraHouna). [TpoMblluieHHbIE CTOCOOBI MOTYYEHUsI METANIOB U CIUIABOB.
XVWMHUYECKOE 3arps3HEHUE OKpPYXalolleld CpeAbl U €ro IMOCIeACTBUS.
Ponb xumMuu B 00ecrieueH SHEPTETUUECKON OE30MIaCHOCTH.

Xumus 1 300poBbe yenoBeka. JlekapctBenuble cpeactsa. [Ipasuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Poib XuMuu B pa3BUTHH
MEIULIHBI.

XVMHSI TUIIM: OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE A00aBKU. Poib
XUMUU B 00€CTIeUEeHNH MTUIIEBOI O€30MaCHOCTH.

Kocmernueckne u mapdroMepHble cpeAcTBa. bbITOBas XUMMS.
[IpaBuna Ge30MacHOTO MCHOJIB30BAHMS IpENaparoB OBITOBOM XUMHUU B
MMOBCETHEBHOM KU3HU.

XuMHSI B CTPOUTENHCTBE: BaKHEHIINE CTPOUTENIbHBIE MaTepuabl
(1ieMeHT, 6eToH).

XuMHsSI B CEJIbCKOM Xo3sicTBe. OpraHudeckue M MHUHEpaJbHbIE
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO,
KepaMuka. Marepuasl Juisl 2JeKTpoHUKU. HaHoTexHoI0THu.

Pacuétnrblie 3anaun.

Pacuérel: Maccel BemiecTBa MM 00bEMa ra3oB MO H3BECTHOMY
KOJMYECTBY BEILECTBA, Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOUIUX B
peakiMu BeulecTB, Macchl (00bEMA, KOIMYECTBa BELIECTBA) MPOIYKTOB
peakIuu, €cilii OJHO M3 BEIIECTB MMEET MpPUMECH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKLUU, €CIM OAHO M3 BEIIECTB JAaHO
B BHJIE PacTBOpa C OIpPEHEIEHHOM MacCOBOW MJOJIEM PacTBOPEHHOIO
BEILIECTBA, MAacCOBOM JOJM WU MOJIIPHOM KOHIEHTpAlWH BELIECTBA B



pacTBOpe, [JOJM BBIXOAA MPOAYKTa pEaKIUHu OT TEOPETUUECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaIMETHBIX CBA3€H NpH M3YyYEHUM OOWEd Hu
Heopranudyeckod xumuu B 11 Kiacce OCyIIeCTBISETCS — yepes
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUH, TaK H
MOHATUM, MPUHATHIX B OTHENBHBIX MPEAMETAX ECTECTBEHHO-HAYYHOIO
LUKJIA.

OO01Iue ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJICHUE, HAYYHBIN (aKT,
TUNOTE3a, TEOpHs, 3aKOH, aHaliW3, CHUHTE3, Kilaccuduxarms,
MEPUOJINYHOCTh, HAOIIOJEHUE, HU3MEpPEHUE, HSKCIEPUMEHT, MO/JENb,
MOJEIINPOBAHUE.

duzuka: MaTepusi, MUKpPOMHUP, MaKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKHIM
YPOBEHb, BEIIECTBO, TEJI0, O0BEM, arperarHoe COCTOSIHHME BEUIECTBA,
UJeanbHbIN ra3, pU3nYecKue BEIUYMHBI, €IUHULIBI U3MEPEHHUSI, CKOPOCTD,
SHEPrus, Macca.

buonorus: knetka, opranusM, s3KocucTemMa, ouocdepa, MeTadbou3M,
MaKpo- U MHUKPOIJIEMEHTBI, OEJIKH, >KUPBI, YIJIEBOJbI, HYKJIECHHOBBIC
KHCJIOTBI, (PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEILLECTB U MOTOK SHEPTUHU B
HKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOABI, MOJIE3HbIE UCKONAEMBIE,
TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTb,  METAJUTYPIHUs,
CTPOUTEIbHBIE MAaTE€pHUalbl, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO,
MUIIEBas MNPOMBIILIEHHOCTh, (apMaleBTUYECKasi POMBIIUICHHOCTD,
MIPOU3BOACTBO KOCMETUYECKUX penaparos, IPOU3BOICTBO
KOHCTPYKIIMOHHBIX ~ MAaTE€pUajoB, AJIEKTPOHHAs  MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
XMW HA VYIJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBHHM € CHUCTEMHO-IESTEIIBHOCTHBIM IOAXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS IpeaMeTa «XUMUS» Ha
YpOBHE cpemHero oOmiero oOpa3oBaHMsI BBIICICHBI  CIICIYIONTHE
COCTABJIAIONINE: OCO3HAHUE OOYYAIOLIMMUCS POCCUUCKON TpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH H
CaMOOIIPECIICHUIO; HAaJU4Yhe MOTHBAalMU K OOYYEHHIO; FOTOBHOCTh H
CHOCOOHOCTh ~ 00y4YarolIUXCsli  PYKOBOJCTBOBATbCS ~ MPUHATHIMU B
oOl1ecTBe MpaBuiIaMl U HOPMaMu MOBEICHUS; HAIMYUE MPAaBOCO3HAHMUS,
AKOJIOTMYECKON KYJIBTYpPhl, CHOCOOHOCTH CTaBUTh L€KW U CTPOUTH
YKU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MTPEAMETa « XUMHUSD) OTPAXKAIOT
chOpPMHUPOBAHHOCTh  OMNbITA  MO3HABATEIBHOM W  MPAKTHUYECKOU
JEeATENBbHOCTH 00YyYaroMXCs B MPOLECCe peain3auu o0pa3oBaTEIbHOM
NEeSATETBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPEAMETA «XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OMNbITA  [O3HABATEIBHOW W  MPAKTUYECKOU
JEeATENBbHOCTH 00YyYaIoMXCs B MPOLECCe peain3aui o0pa3oBaTEIbHOM
JEeATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsI OOYYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSIKY;

MpEACTABICHUS] O  COLMAIBHBIX  HOpMax W IpaBujax
MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPHU
CO3JaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX M MO3HABATEJbHBIX
3a/1a4, BBIMOJHEHUU XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHBbBI, HAMEPEHUS, JTIOTUKY
M apryMeHThl JIpyrux TMpHU aHajdu3€ pa3JIMYHbIX BUIOB Yy4eOHOU
NEeSATENbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUS! K UICTOPUYECKOMY M HAYYHOMY HACJIeJIUIO
OT€YECTBECHHON XUMUM;

yBaXEHUSI K TMpoIeccy TBOpYECTBa B 00JacTH TEOpUU H
NPAKTUYECKOTO MPWIOKEHUS XUMHH, OCO3HAHMUSI TOrO, YTO JaHHBIE
HAyKd €CTh pEe3yJbTaT JJIUTENbHBIX HAOMIOACHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX  TOMCKOB, [MOCTOSIHHOTO TpyJda YYEHBIX H
MPaKTUKOB;

UHTEpECa W TMO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHUH U
NOCJIEAYIONIEM aHallu3e MHQPOPMAlUd O TMEPEAOBBIX JTOCTHKEHUSX
COBPEMEHHOW OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMU, W TPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



TOTOBHOCTM OLIEHHBAaThb CBOE IIOBEJEHUE M IIOCTYNKUA CBOMUX
TOBapUIIEH C MO3HULMIA HPABCTBEHHBIX M IMPABOBBIX HOPM U C YYETOM
OCO3HAHMs MIOCJIEICTBUM ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAHUS LIEHHOCTEU 3/I0pOBOTO M Oe30macHoro obOpasa KHU3HH,
HEOOXOUMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY
(Gu3NIECKOMY U IICUXUYECKOMY 370POBBIO;

COOMIO/IEHNsT TPaBWJI OE30TaCHOTO OOpaIlieHUs C BEIISCTBAMH B
OBITY, TOBCEIHEBHOM JKMU3HU, B TPYAOBOH €ATEIHLHOCTH;

MMOHUMAaHUS [IEHHOCTH NPaBUJ MHAUBUIYAIBHOIO U KOJJIEKTUBHOIO
0€301MacHOr0 MOBEICHUS B CUTYAIUIX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU
JIIOACH;

OCO3HAHMUSl TMOCJIEACTBUI W HENpUSTHS BPEOHBIX MPUBBIYEK
(ynotpeOsneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIEIOBATENbCKOMN
JEeSATEIbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM M APYTHX BHIAX
NeSATENbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YYacCTHE€ B PEIICHUU MPAKTUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJlacca, IIIKOJIbI);

UHTEpeca K NPAKTUYECKOMY HM3YUYEHHIO MPOPECCUil pazIMmyHOro
poza, B TOM YHCIIE Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUU IO
XUMUH;

YBaXEHUSA K TPYyHAy, JIOAIM Tpyda M Pe3ysbTaraMm TpPYI0BOM
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHYyaJlbHOW TPACKTOPHH
oOpazoBaHusi, Oynaymieil mnpodeccu U peanusalud  COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, THTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH LEIECOO0pPa3HOr0 OTHOUIEHUS K TMPUPOJE Kak
MCTOYHMKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMaHUsl TIJ00ANbHOTO XapakTepa HKOJIOTMYECKUX MpodIieM,
BJIMSIHUSA SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOTHOU H
COLIMAJIbHOM CpEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JIOCTHXKEHUH XUMHUU
JUTSL peIEHUs1 BOIPOCOB PALMOHAIEHOTO TPUPOAOTIOIb30BaAHNUS;

AKTUBHOTO HEINPUATUS JEUCTBUU, MPUHOCIIINX BPEH OKPYKAIOILIEH
OpUPOAHOW  Cpele, YMEHHs MPOTHO3UPOBATh  HEOJArONPUSATHHIC
JKOJIOTUYECKHE  TOCJIEACTBUS  NPEAIPUHUMAEMBIX  JTEUCTBUM U
npenoTBpallaTh Ux;

HaJIW4YUs Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYphl, OIbITA JEATEIbHOCTH SKOJOTUYECKON HANpaBIECHHOCTH,
YMEHUSI pyKOBOJCTBOBATHCA UMHU B TIO3HABATEIbHON, KOMMYHUKATHUBHOM
U COUMAJIbHOM TPAKTUKE, CIOCOOHOCTU M  YMEHHUS  aKTHUBHO
IPOTUBOCTOSITH UACOJIOTUN XeMOPOoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

NOHUMAaHUS creuM(PUKYN XMMHUHM KaK HAyKH, OCO3HaHUSA €€ poJid B
(GOpMHpPOBAHMK  PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU



LEJOCTHOIO NPEACTaBICHUS 00 OKPYXaloleM MHUPE KaK O €IJUHCTBE
NPUPOALl W YEJIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpooOieM COXPAHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOW 3HAUYMMOCTH XHMHUHU I COBPEMEHHOM
UMBWIN3ALMK: B €€ TYMAaHUCTUYECKON HAIPABICHHOCTH U BaKHOM POJIH B
CO3JaHMM HOBOM 0a3pl MaTepualbHOW KyJIbTYpPbl, B PEIICHHUH
IJI00aJIBHBIX MPOOJIEM YCTOMYHUBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON M HKOJIOTHUYECKON O€30MacHOCTH, B PA3BUTHU
MEIULMHBI, 00ECIIEYEHNN YCIOBUM YCIEIIHOTO TPYJa U 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON  I'paMOTHOCTH: IOHMMAaHHS  CYUIHOCTH
METOJ0OB  IIO3HAHHA, MCHOJB3YEMBIX B  €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJb30BAaTh IOJy4YaeMble 3HAHUSA JUIsl aHajld3a M
OOBACHEHHSI SIBICHUI OKpYXAlOUIEro MUpa M MNPOUCXOJALIIMX B HEM
W3MEHEHUH, yMEHUs JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HAa OCHOBE
Hay4HbIX (AKTOB M HUMEKOIIMUXCA JAHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BATh XMMHUYECKHE 3HAHUS
JUTSl pelieHus1 TPOOJIEM B pEAJIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K O3HAHUIO, UCCIEA0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTM M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY NOJIYYEHHIO HOBBIX 3HAHUI MO0 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3auyHbIX cdepax
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS TPOrPAMMBI IO XUMUU Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMbIEe I (OPMHUPOBAHUS MHMPOBO33PEHUS OOYyHaArOUIUXCS
MEXIUCHUIUIMHAPHBIE  (MEXOpEIMETHbIE) OOLIEHAyYHbIE MOHSTHS,
OTpaXKarolllMe IEeJIOCTHOCTh HAyYHOM KapTHHBI MHpa M cCHeuuuxy
METO/IOB MO3HAHMS, UCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, HHEPrus, SBJIEHUE, NPOLECC, CHUCTeMa, HayyHbIM (HaKT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBAaHUE,
Ha0II0eHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE yueOHbIe JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PETYJISATHUBHBIE), oOecreunBaomme (HopMUpoBaHHe
(YyHKIMOHATBHOM  TPAaMOTHOCTM U COIMAIbHOW  KOMIIETEHUUHU
00yyJarommxcs;

CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.

MeranpeameTHbie pe3ynbTaThl OTpaXaroT OBJIAJICHUE
YHUBEPCAIbHBIMU yUYE€OHBIMU [T03HABATEIIbHBIMUA, KOMMYHUKATUBHBIMU U
PEryJISTUBHBIMU ACHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:



CaMOCTOATENbHO (OPMYJIUPOBATh M AKTyaJIH3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh e ACSITENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEpUU
UX  JOCTHXKEHHUS, COOTHOCUTH  PE3yNbTaTbl  JEATEIBHOCTH  C
MTOCTAaBJICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh IIPU OCBOEGHUM 3HAHMM TMPUEMBI JIOTHYECKOTO
MBIIUICHUS:  BBIACISATh  XapaKTepHblE  MpPU3HAKA  MOHATUH U
yCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIUE
MOHSTHS JIJIs1 OOBSCHEHUS OTJCIbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU I KiIacCU(UKAIIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBJIUBATh MPUYHHHO-CJIEICTBEHHbBIE CBS3U MEXIY
M3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHE PACCYXKICHUSl (MHIYKTUBHbBIE, NEAYKTHUBHBIE,
[0 AaHAJIOrMH), BBIABIATH 3aKOHOMEPHOCTH M TNPOTUBOpEUUsS B
paccMaTpUBAEMBbIX SABJICHUSX, (DOPMYIUPOBATH BHIBObI U 3aKIIOUYEHUS;

MPUMEHATh B IMPOLIECCE TMO3HAHUS MCHOJB3YyEMbIE B XHUMHH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPEeOOpPa3OBbIBATH MOJIEIbHBIE
MIPEACTABICHUS] — XMMHYECKUN 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHYECKas
(dopmMmyna, ypaBHEHHE XMMHUYECKOW PEaKIMH — MPU PEUICHUU y4eOHBIX
MO3HABATENIbHBIX M MPAKTHYECKUX 33Ja4, MPUMEHATHh Ha3BaHHBIE
MOJICJIbHBIE TPEJCTABICHUS U1l BBIABJICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHUSA BEIIECTB U
XUMHAYECKUX PEAKLINN;

GopMynupoBaTh UENM W 3aJa4d HKCCIEAOBAHMS, HCIOIb30BATh
MOCTaBJICHHBIE M CAMOCTOSITENBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS M OCHOBBI i (DOPMHUPOBAHMS
TUIIOTE3BI 110 MPOBEPKE NMPABUIIBHOCTH BbICKA3bIBAEMBIX CY>KIEHUN;

BJIQJETh  HABBIKAMHU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U
MPOBEICHMS] YYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS
Ha0IoAaTh 32 XOJOM IMpoIlecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro
pe3yabTar, GopMyaupoBaTh OOOOIIEHHWS U BBIBOJBl OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTUET O MPOJIENIAHHOM padoTe;

MpUOOpETaTh ONBIT YYEHUUECKOW MCCIIEI0BATEIBCKON U MTPOESKTHOM
NEeSATEIbHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTENIbHOMY TIOMCKY METOJOB pEIIEHUs MNPaKTUYECKUX 3ajad,
IPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS.

3) paboTa ¢ uHpopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX MH(DOpMAUK (HAyYHO-
nomyJsipHasi JidTepaTypa XHMHUYECKOIO COJEpXkaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), aHanu3upoBaTh  HUHPOPMALIUIO
pPa3IMYHBIX BUJIOB U (OPM NPENCTABICHUS, KPUTHUYECKU OIICHUBATH €€
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

GopMynHpoBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJbI MPHU
MOMCKe W O0TOOpe HuH(pOpMaIuK, HEOOXOJUMOW [Jis BBITOJHECHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOrO THUIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUs MH(}OpPMaAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUHN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIBHYIO (OPMY MpPEICTaBICHHS
uHpopManuu (cxembl, TpaduKu, AMATPAMMBI, TaOIUIBI, PUCYHKH U
Jpyrue);

MCIIOJIb30BaTh HAYYHBINA SI3BIK B KaUeCTBE CPEACTBA MpHU padboTe C
XUMHUYECKON MH(OpMaIHei: MPUMEHITh MEXIpeaMeTHbIe ((pu3ndeckue
M MaTeMaTH4YeCKHEe) 3HAaKH U CHUMBOJBI, (opmysbl, aOOpeBHATYpHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATTIITHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYX/1aeMON TEMBI B XOJ€
JUajora u/mim JUCKyCCUH, BBICKA3bIBaTh UIEH, (DOPMYITUPOBATH CBOU
MIPEUI0KEHNS] OTHOCUTENIBHO BBINIOJHEHMS IPEAJIOKEHHON 3a/1a4H;

BBICTYNaTh C TMPE3CHTAlMEeH  pPEe3yJbTaTOB  MO3HABATEIHHOU
JESATEIbHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMH TPU  BBIIOJHEHHUH  XUMHYECKOTO  AKCIEPUMEHTA,
IPAKTUYECKON pabOThl IO UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anMyu y4eOHOTO TpoeKkTa, U (POpPMYyIUpPOBaTH BHIBOABI IIO
pe3ynbTaTaM  TPOBEACHHBIX HUCCICAOBAHMM TyTEM  COTJIAacCOBaHUS
MO3UIMHI B X0J1e 00CYKICHHS 1 0OMEHA MHEHUSAMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

CaMOCTOSITEJIFHO  IUIAHUPOBAaTb M OCYILIECTBISITH  CBOIO
[IO3HABATEIIbHYI0 JEATENIbHOCTh, OmNpeneysass €€ uead W 3aJayu,
KOHTPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeAJIaraéMblii  aNropuT™M  ACHUCTBUH TPU  BBINOJTHEHUH YYEOHBIX H
HCCIIeIOBATENIbCKUX 3a7ad, BbIOMpaTh Hanbosee 3¢ EKTUBHBIN CIIOCOO
UX pElIeHHs ¢ y4E€TOM MOJYyYEHHsS HOBBIX 3HAHUM O BeEIIECTBaX M
XUMHUYECKUX PEAKIIHUIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JACSITEILHOCTH  Ha  OCHOBE
caMOaHaJIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIC pe3ylbTaThl OCBOCHHUS MPOTPAMMBI 10 XWMHH Ha
yriayOn€HHOM YpPOBHE Ha YPOBHE CpeaHEro o0miero oOpa3oBaHUs
BKJTIOUAIOT crieluruecKkue A1 y4eOHOTO TpeaMeTa « XUMUS HaydHbIC
3HAHUS, YMCHHSI M CIIOCOOBI JICWCTBUN 1O OCBOSHUIO, HHTEPIIPETAINN U
peoOpa30BaHUI0 3HAHHWM, BHUJIBI JCITCILHOCTH IO TIOJIYYCHHIO HOBOTO
3HAaHWS W MPUMCHCHHIO 3HAHWH B PA3IMYHBIX YYCOHBIX CHTYyalMsIX, a
TaK)Ke B PEaJbHBIX JKU3HECHHBIX CHUTYAIUsX, CBS3aHHBIX C XHMHEH. B



IIPOTPaMME I10 XMMHUU NPEIMETHBIE PE3YJIbTATHI PEICTABIECHBI 110 roJaM
W3Yy4YCHHS.

10 KITACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMUs»
OTpaXaloT:

cOpPMUPOBAHHOCTh MPEACTABICHUN: O MECTe€ ¢ 3HAYCHHUU
OpraHUYeCKOM XHMHH B CHCTEME ECTECTBEHHBIX HAayK M €€ poJId B
o0ecrevYeHnr yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA B PEIICHUHU TPOOIIeM
HKOJIOTMYECKOM, YHEPTeTUUECKOM 1 MUILEBOI O€30MacHOCTH, B pa3BUTHU
MEJULMHBI, CO3IJaHUH HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHHKOB 3HEPTUH,
B 00ecleueHNH PaloOHAIbHOTO MPUPOIOTIONB30BaHMs, B (POPMUPOBAHUN
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYpbl YEIOBEKA, & TAKXKE 3KOJIOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON Cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOITOJIATAKOIINE TMOHATUS — XUMHYECKHI 3JIEMEHT, aToM, A]Ip0 H
AJIGKTPOHHAsI 000JI0YKa atoma, s-, P-, d-aToMHBIE OpOUTAIHM, OCHOBHOE M
BO30YX/IEHHOE COCTOSIHUSI aToMa, TMOpUIM3alus aTOMHBIX OpOUTanew,
MOH, MOJEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb
OKHUCJIEHUSI, XUMHYECKasl CBSI3b, MOJb, MOJSIpHAs Macca, MOJISPHBIMA
00BEM, YriepoAHbld CcKeleT, (yHKUHOHAJIbHAS Tpymna, paaukad,
CTPYKTypHbIE (OopMyJbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC),
M30MEpUsl CTPYKTypHas M  IPOCTPAHCTBEHHass (reoMeTpuyeckas,

ONITHYECKas), W30MEPHI, TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIJIEBOJAOPOABI,  KUCIOPOJA- W a30TCOJAEpXKAIIME  OPTraHUYECKHUe
COCJIMHCHUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI (IIEPUOJAMYECKUIMA
3akoH [[. 1. MenneneeBa, TeOpHsi CTPOEHUSI OPraHUYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXPAHEHHUSI MAcChl BEILIECTB, 3aKOH COXPAaHCHUS U
MpPEBPAIICHHS] PHEPTUU MPU XUMUYECKHX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIUE B
OCHOBE MOHMMAaHMS TPUYUHHOCTU U CUCTEMHOCTU XUMUYECKUX SBJICHH;
MPEICTABIICHUS 0 MeXaHU3Max XUMUYECKUX peaKIHnid,
TEPMOJIMHAMMYECKMX W  KUHETHUYECKHX  3aKOHOMEpPHOCTSIX  HUX
MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaxX
(MHAYKTUBHBIM W Me30MepHbId 3PdekTsl, opueHTanTsl [ u Il pona);
(akTOOTMYECKHE CBEIAEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUU H
0€30MacHOM MCIOJIb30BAHUH BAXKHEUILIMX OPraHUYECKUX BEIIECTB B OBITY
U MPAKTHUYECKOW AESTENIbHOCTU YeNOBEKa, OOUIMX HAYYHBIX MPUHIUIAX
XMMHUYECKOTO MPOM3BOACTBA (HAa NpUMEpe MNPOU3BOJCTBA METAHOJA,
nepepaboTKu HedTH);

c(OPMHUPOBAHHOCTh YMEHHIi: BBISABIATH XapaKTEPHbIE MNPU3HAKU
HNOHSTHH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHATUS IPU ONUCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIOJIb30BaTh ~ XUMHUUYECKYIO CHMBOJIUKY JUIsl  COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKpPAUIEHHBIX H
CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEIIECTB;

COCTABJISITh YpPaBHEHUS XMMHYECKUX PEaKUUid U PacCKpbIBaTh X
CYLIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IMOCPEICTBOM



COCTaBJICHUS JIEKTPOHHOTO OajlaHca ITHX peaklui, peaKkiHil MOHHOTO
oOMEHa IyTEM COCTaBJEHUS HMX IOJIHBIX W COKPAIIEHHBIX HOHHBIX
YpPaBHECHUH;

W3TOTaBIMBATh MOJEIHA MOJIEKYJ OpPraHWYECKHUX BEIIECTB IS
WJUTIOCTPALMA UX XUMHUYECKOTO ¥ ITPOCTPAHCTBEHHOTO CTPOCHHUSI;

chOpPMUPOBAHHOCTh YMEHMIA: YCTAaHABIMBATh MPHUHAIC)KHOCTH
M3YYCHHBIX OpPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K
onpenenéHHOMY KJacCy/Tpymrme COeAMHEHWH, MaBaTh WM Ha3BaHUS TIO
cucrtematnyeckoi HomeHknatype (IUPAC) u npuBOIUTH TpUBUAIBHBIE
Ha3BaHMS JUIA OTHENbHBIX MPEACTABUTENEN OpPraHUYECKUX BEIIECTB
(3TUJIeH, AaUeTHJIeH, TONYOJ, TJHIEPUH, STUWICHIJIMKOIb, (eHom,
(dopManbaerua, aneTanabIerus, aleToH, MypaBbUHAas KUCJIOTa, YKCyCHas
KHUCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAJIBMUTUHOBASI KUCJIOTHI, TIULVH,
aJlaHWH, MallbT03a, (PYKTO3a, AHWIUH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTb YMEHUSI ONPENEIATh BUJI XUMUYECKOU CBSI3U B
OpraHUYECKUX COCTMHEHUAX (KOBAJEHTHAs U HIOHHAS CBS3b, G- U TM-CBA3b,
BOJIOPOJIHASI CBSI3b);

c()OPMUPOBAHHOCTh YMEHHSI TNPUMEHSATH IIOJOKEHUS TEOPUHU
CTpoeHus oprannyeckux BemecTtB A. M. ByrnepoBa s oObACHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUN XapaKTE€pU30BaTh COCTaB, CTPOECHHE,
(¢u3nueckue M XHMMHYECKHUE CBOMCTBA THUIIMYHBIX IPEACTABUTENEH
PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAJIKAHOB,
AJKECHOB, QJIKaJWCHOB, AQJKWHOB, AapOMAaTHYECKUX YTIEBOIOPOIOB,
CIUPTOB, AQJbJIETUAOB, KETOHOB, KAapOOHOBBIX KHCIOT, HPOCTHIX M
CJIOXHBIX 3(HUPOB, )KUPOB, HUTPOCOECAUHEHUN U aMUHOB, aMUHOKHCIIOT,
O€JIKOB, YIJIEBOJOB (MOHO-, AW- M MOJUCAXapuI0B), WILIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKIY HUMHM YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIMI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c()OPMUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX
npuMepax  XapakTep 3aBHCHUMOCTH  PEAKUUMOHHOW  CIOCOOHOCTH
OpPraHUYECKUX COECIMHEHUN OT KPATHOCTH M THUIA KOBAJIEHTHOU CBs3H (G-
U T-CBSI3U), B3AMMHOT'0 BJIMSIHUSI aTOMOB U IPYIII aTOMOB B MOJIEKYJax;

c()OPMUPOBAHHOCTh ~ YMEHUS  XapaKTEepU30BaTb  HMCTOYHUKHU
YIJIEBOJIOPOJAHOTO ChIpbsi (He(PTh, MPUPOJHBIN ra3, Yroyb), CIOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepaboTKH;

c(hOpPMHUPOBAHHOCTh BJIAJCHUS CHCTEMON 3HAHUW O E€CTECTBEHHO-
Hay4yHbIX  METOJAaX  TMO3HaHUS  —  HAOJNIOJIEHUHU,  HU3MEPEHUH,
MOJICJIMPOBAHUH, SKCIEPUMEHTE (pEaJbHOM M MBICIEHHOM) M YMEHHUS
MPUMEHSTH 3TU 3HAHUS;

c()OPMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIE ONEpPALMU
MBICIUTENBHON AEATEIBHOCTH — AHaJu3 M CUHTE3, CpaBHEHUE,
000011IeHre, CUCTEMAaTHU3alluI0, BBISIBICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€U — ISl U3YUYEHUS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUM;

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBISATH B3aUMOCBS3b XMMHYECKUX
3HAHUU C MOHATUSMU U MPEICTABICHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX
npeiMeToB NI 0ojiee  OCO3HAHHOTO  [MOHUMAHUA  CYUIHOCTH
MaTepUabHOrO0 €IWHCTBA MUPA, UCMOJb30BAaTh CHUCTEMHBIE 3HAHUA 110
OpraHUYeCKON XUMHUU ISl OOBSICHEHUS W MPOTHO3UPOBAHMS SIBICHUIA,
UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;



c(hOpPMHUPOBAHHOCTh YMEHUH: MPOBOJUTH PACUETHI M0 XUMUYECKUM
dbopMynaM W ypaBHCHUSM XUMHUYECKUX DPEAKIUNA C HCIOIh30BAHUEM
¢us3ndecknx BenmmuuH (Macca, 00BEM Ta3oB, KOJWYECTBO BEIIECTBA),
XapaKTEPU3YIOMINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI IO
HaXOXJEHUI0O XUMHUYECKOH (OpMyNbl BEMIECTBA IO H3BECTHBIM
MAaCCOBBIM JOJIIM XUMHUYECKUX DJJIEMEHTOB, MPOAYKTaM CropaHusi,
IJIOTHOCTH T'a3000pa3HBIX BELECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI: MPOTHO3WPOBATh, AHAIU3UPOBATh U
OIICHWBATh C TIO3UIMHA DSKOJOTHMYECKOW OE€30MacCHOCTH TOCIICICTBUS
OBITOBOM W MPOM3BOACTBEHHON JAESITEIPHOCTH YENOBEKAa, CBSI3aHHOM C
nepepabOTKOM  BELIECTB, HCIOJb30BaTh IOJIYYEHHBbIE 3HAaHUA U
MPUHATHS TPAMOTHBIX PEIICHWH MPOOJIeM B CHUTYaIUsAX, CBSA3AHHBIX C
XUMUECH;

c()OPMHUPOBAHHOCTh YMEHHUW: CaMOCTOATENIbHO IUIAHUPOBAaTh U
MPOBOAUTH XUMUUYECKUN SKCIIEPUMEHT (MOJyUYCHUE U U3YUYECHHUE CBOMCTB
OpraHUYECKUX BEIIECTB, KAYECTBEHHbIE pEAKIUU  YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIIOPOJCOAEPKAIIMX OPraHMYECKUX BELIECTB,
pelIeHre 3KCIEPUMEHTANIBHBIX 33J1a4 N0 PACIO3HABAHUIO OPTraHUYECKUX
BEIIECTB) C COOJIIOACHUWEM TMpaBui O€30MacHOro oOOpalleHust C
BEILIECTBAMHM U JIA0OPATOPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH LETh
UCCJIEOBAHMS, TMPEACTABIATH B PA3IM4YHOM  (QopMe pe3yJbTaThl
AKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJII01aTh MpaBujia 3KOJIOTMYECKH 11eJ1ec000pa3HOro MOBEICHUS B
OBITY U TPYJOBOU JIEATEIHLHOCTH B LESAX COXPAHEHUSI CBOETO 3JI0POBbS,
OKpYXaIEH MPUPOJHOM Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO
pPa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JCHCTBHS Ha JKUBBIC
OpraHu3Mbl OMNPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsi CMBICT
nokazarens [TK;

aHAJIM3UPOBATh LEJIECOOOPA3HOCTh MPUMEHEHUS OpPraHUYEeCKUX
BEIIECTB B TMPOMBIIIJICHHOCTH U B OBITY C TOYKHA 3PEHUS COOTHOIICHHUSI
PHUCK-TIONB3;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYILIECTBIISTH II€JICHANPABICHHBIN
MMOUCK XUMUYECKON MHPOPMAIMK B Pa3IMYHBIX UCTOYHHWKAX (Hay4dHas W
yueOHO-Hay4yHas JUTepaTypa, CpelIcTBa MAaccoBOWM HH(oOpMmanuu,
NHTepHeT w apyrue), KPUTHYECKH aHAJTU3UPOBATh XHMHUYCCKYIO
uH(popmalmio, nepepadarbiBaTh €€ U UCIOJIB30BAaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3aaueii.

11 KJIACC

[IpeameTHbie  pe3yiabTaThl  OCBOe€HHS  Kypca «OOmas
HEOpraHUYecKas XUuMUs» OTpaXkKaroT:

c(pOpPMUPOBAHHOCTb MPEACTABICHUN: O MAaTCPUAILHOM CIHHCTBC
MHpA, 3aKOHOMEPHOCTSX W NMO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O MECTE 1
3HAYEHUU XHUMHUU B CHCTEME €CTECTBEHHBIX HayK H €€ poJiu B
o0ecrieyeHnn  yCTOMYMBOTO  Pa3BUTHUS, B  pEIIEHUU  TpodiemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILEBOM 0€30MaCHOCTH, B PA3BUTHH
MEIUITUHBI, CO3JJaHUN HOBBIX MaTEPHAJIOB, HOBBIX UCTOUYHHUKOB SHEPTHH,
B 00€CIEUCHUH PaIlMOHAILHOTO MPUPOIOIIOIb30BaHNUs, B POPMHUPOBAHUHU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEJIOBEKAa, a TAKKE IKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOHOM Cpee;



BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATAlOIIME TOHATUS — XWMHUYECKUH 3JJIEMEHT, aToM, SIpO
aToMa, HM30TOMbI, JJIEKTPOHHAas O00OJOYKa aroma, S-, P-, O-aToMHBIE
opOuTalii, OCHOBHOE U BO30YXJIEHHOE COCTOSHUSA aToMa, TMOPUAN3ALIMS
ATOMHBIX opOuTaneu, WOH, MOJIEKYJIA, BAJICHTHOCTB,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHas, MOHHAs, METANTMYECKAasi, BOJOPOIHAS), KpUCTAILUTNYECKas
pELIETKA, XUMUYECKas PEAKIUsl, pACTBOP, AIEKTPOJIUTHI, HEAIEKTPOIIUTHIL,
BJIEKTPOJIMTUYECKAS AUCCOLMALNS, CTENEHb AUCCOLMALMN, BOJOPOAHBIN
MoKa3areiab, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOU  3hdexT
XMMHUYECKOM PEaKIHUH, CKOPOCTh XHUMHUYECKOM PEaKIMU, XHUMUYECKOE
paBHOBECHE; TEOPUM U  3aKOHbl  (TEOpPHUS  AIEKTPOJUTUUECKOM
aucconuanny, nepuoandeckud 3akoH .M. MenngeneeBa, 3akoH
COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHCHUS U IPEBpALICHUSA
SHEPIrUM NPU XUMHUYECKUX PEAKUHUIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
S3bIK  XMMHWH, MHUPOBO33PEHUYECKHAE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SBJICHUN;
COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHWH BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX; MPEICTABICHUS O
MEXaHM3MaX  XUMHUYECKUX  peaklui,  TEePMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX TMPOTEKaHHUS, O XUMHUYECKOM
PaBHOBECHHU, PACTBOpPAX M JAUCHEPCHBIX CUCTEeMaX; (aKTOJIOTHYECKUE
CBEJIEHUSI O CBOWCTBAaX, COCTaBe, IMOJYyYEHHUH U Oe30MacHOM
WCTOJB30BAaHUN BaXXKHEUIIMX HEOPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JESATETbHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHHMI: BBISBIATH XapaKTEPHbIC MPU3HAKU
TTOHATH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, HCTOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPTaHMYECKUX BEIIECTB U
UX IIPEBPALLECHU;

c(hOpMHUPOBAHHOCTH YMEHMUS HCMOJIb30BaTh XUMUYECKYIO
CUMBOJIUKY JJI1  COCTaBieHUS (OpPMyJa BEIIECTB W  YpaBHCHUU
XUMUUYECKUX peakiuii, cucremarndeckyro HomeHkinarypy (IUPAC) u
TPUBHAIbHBIC HA3BaHUS OTACIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPENEIATh BAJCHTHOCTh U CTENCHBb
OKHCJICHUS] XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOU
cBsi3u  (KOBaJICHTHas, HWOHHAs, MeETaJUIMuecKas, BOJOpPOJHAs), THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBUCHUMOCTh CBOMCTB
BEIIECTB OT BUJA XUMHUYECKOMN CBSI3U Y TUIIA KPUCTAIUIMYECKOU PELIETKH,
OOMEHHBII M  JIOHOPHO-AaKLENTOPHBIM  MEXaHW3Mbl  OOpa3oBaHUs
KOBAJICHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTAHUYECKUE
BEIIECTBA MO HMX COCTaBY, XUMHUYECKHE PEAKIMU TI0 Pa3IUYHbIM
npu3HakaMm (4UCIy M COCTaBy pEarupyroliux BeEIIeCTB, TEIIOBOMY
addekTy peaknuu, HU3MEHEHHUIO CTENEeHEH OKHUCJICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajiu3aTopa W JPYTrHe); CaMOCTOATEIbHO
BBHIOMpaTh OCHOBAHUS U KPUTEPUM [JIs KJIAacCU(PUKAIUA H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKITU;



c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOIUIECKOTO
3akoHa  JI. . MenneneeBa UM JIEMOHCTPHPOBATH  €rO
CUCTEMATU3HPYIOIIYIO, OOBSICHUTEIbHYIO M POTHOCTUYECKYIO (PYHKIIHH;

chOpPMUPOBAHHOCTh ~YMEHHMM: XapaKTepU30BaTh  dIJICKTPOHHOE
CTPOEHHE aTOMOB U MOHOB XUMHUYECKHUX 3JIEMEHTOB IIEPBOIO—YETBEPTOrO
nepuonoB llepmonnueckon cucrembr J[.M. MenpaeneeBa, HUCIOIb3ys
MOHSITUSL «IHEPIETUYECKUE YPOBHUY, «IHEPTETUUECKHUE TTOTYPOBHIY, «S-,
p-, d-aTomMHBIE OpOUTANINY», KOCHOBHOE U BO30YKAEHHOE SHEPTETHUCCKUE
COCTOSIHUSL aTOMa»; OOBACHITh 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB
XUMUYECKUX DJIEMEHTOB M HMX COCJUHEHUH IO NEepHoJaM U TpyIIaM
[Tepunoanueckoit cucremsl Jl. 1. MeHneneeBa, Bal€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI MX AJIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKUE CBOMCTBA BEIIECTB pPA3JIMYHBIX KJIACCOB, IMOATBEPKIATh
CYLLIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY HEOPraHWYeCKUMH
BEILIECTBAMHM C TOMOILIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuui;

c(hOpMHPOBAHHOCTH yMEHUS pacKkpbIBaTh CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABICHUS
ANIEKTPOHHOI0 OallaHCca ATUX PEAKLM; peaklnii HOHHOTO OOMEHa MyTEéM
COCTABJICHHS MX TOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHMI; pEeaKIHii
TUAPOTN3a;  pEaKUMid  KOMIUIEKCOOOpa3oBaHusi  (Ha  TpuUMeEpe
TMAPOKCOKOMITJIEKCOB IMHKA U AJIFOMUHUA);

chOPMHUPOBAHHOCTh ~ YMEHHUSI  OOBACHATH  3aKOHOMEPHOCTH
MPOTEKaHUSI XUMHUYECKHX PpPEAKUUHA C YU4ETOM HMX DHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHHsI CKOPOCTH XUMHUYECKOW pEakluH B
3aBUCUMOCTH OT PAa3JIMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHHS
XUMUYECKOTO PpAaBHOBECHSI IMOJ BIMSHUEM BHEIIHUX BO3JACHCTBUI
(npunuun Jle Hlarense);

c(OPMUPOBAHHOCTh ~ YMEHUS  XapaKTEpPU30BaTb  XUMHUYECKUE
peaklMM, JeXallie B OCHOBE IPOMBIIIIEHHOTO TOJYyYE€HHUsS] CEpHOMN
KHCJIOTBI, aMMHaKa, oOOIIMe Hay4yHble NPUHIMUIBI XUMUYECKUX
MPOU3BOJICTB; LIEJIECO00PAa3HOCTh MPUMEHEHHSI HEOPTAaHMUECKUX BEILECTB
B IMPOMBILUIEHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIECHHS PUCK-
M0JIb3a;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HaHMK O MeToAax
HAay4YHOrO TO3HAHUS SIBJICHUN MNPUPOALl — HAONIOJCHHE, N3MEpPEHUE,
MOJICJIMPOBaHUE,  AKCIEPUMEHT  (peajbHbli U MBICICHHBIN),
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSTh 3TH 3HAHUS
OpU IKCIIEPUMEHTATBLHOM MCCIEIOBAHUU BEIIECTB W ISl OOBSICHEHHS
XUMUYECKUX SIBICHUM, HMMEIOIMIMX MECTO B MPUPOJE, MPAKTHUYECKOU
JEeSATEIbHOCTH YEJI0BEKa U B TOBCEAHEBHOM JKU3HU;

c(OPMHUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBS3b XMMHUYECKHUX
3HAHUI C MOHATUSIMHU U MPEICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB s 0ojiee  OCO3HAHHOTO TMOHHMMAHMS MaTepUalbHOTO
€MHCTBA MUPA;

c(hOpMHPOBAHHOCTH yMEHUs IPOBOJIUTH pacyéThl: C
UCIIOJIb30BAaHUEM TMOHSTUN «MaccoBasi JOJS BEIIECTBA B PacTBOpPE» H
«MOJISIpHAasi KOHIIGHTpAlLlMs»; Macchl BelIecTBa WM 00bEMa rasza IIo
U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O00bEMY OJHOIO U3
YUaCTBYIOIIUX B pEAKIMH BEIIECTB; TeIoBoro sddexra peakuuu,



3HaYeHUs] BOJOPOIHOrO IOKAa3aTelNisi PacTBOPOB KHUCJIOT W WIENIOYEH ¢
M3BECTHON CTEMEHbIO JMCCOLMALMK; Macchl (00bEMa, KOJIMYeCcTBa
BEIIECTBA) MPOAYKTa PEaKIIUU, €CIU OJHO M3 UCXOJHBIX BEIIECTB JaHO B
BHJIE pPAacTBOpa C OINPEAEIEHHOM MACCOBOM JOJIEM pPACTBOPEHHOTO
BEIIECTBA WJIM JAaHO B U30BITKE (MMEET NpUMECH); JOJIH BBIXOJA
MPOAYKTA PeaKkiuu; 00BEMHBIX OTHOILICHHM ra30B;

cOPMUPOBAHHOCTh YMEHHIA: CAMOCTOSITENIbHO IUIAHUPOBATh H
MPOBOANTh XUMUYECKUN SKCIIEPUMEHT (MPOBEACHUE pPEaKUUid MOHHOTO
oOMeHa, TOATBEP)KICHHE KAYECTBEHHOTO COCTaBa HEOPraHUYECKHX
BEIIECTB, OMNpPEACICHUE Cpelbl pPAcTBOPOB BEIIECTB C IOMOIIBIO
MHANKATOPOB, M3Y4YCHHE BIMSAHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIMH, pelieHrue AKCIEPUMEHTAIbHBIX 3a7ad M0 TeMaM
«Metambel» u «Hemetaiib») ¢ COOMIOICHHEM TMpaBW 0€30MacHOTO
oOpamieHusi ¢ BelIeCTBAaMHM U JIAOOpaTOpHBIM  OOOPYAOBAHHEM,
(GopMyTUpPOBATH 1IE€TH UCCIIETOBAHUS, TPEJCTABIATH B Pa3IMuHON opme
pe3ynbTaThl  AKCIIEPUMEHTa, AaHAJIM3UPOBaTh W  OIECHMBATh  HX
JOCTOBEPHOCT®;

c(hOpMHUPOBAHHOCTh YMEHHMI: COOJIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOCY/I0N U J1abOpaTOpHbIM 000PYJOBAaHUEM, OOpAILEHUS C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKLIHUSMH TI0 BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB, DKOJOTHUYECKU IeJIeco00pa3HOro
MOBEACHUSA B OBITY U TPYAOBOM ICSATEIPHOCTH B LENSX COXPAHEHUS
CBOETO 3JI0POBbS, OKPYKAIOMIEH MPUPOTHONW Cpeabl M TOCTIDKEHUS €€
YCTOWYMBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHUYECKOTO JACHCTBHS
HAa OKUBBIE OPraHU3MBl OMPEACIEHHBIX HEOPTaHMYECKUX BEIIECTB,
nmoHuMasi cmbich nmokaszarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYILIECTBIISTH II€JICHANPABICHHBIN
MOWCK XUMUYECKOW WH(GOPMAILIMK B PA3IMYHBIX UCTOYHUKAX (HAy4IHAS U
yueOHO-HayuHas JHTepaTypa, CpelcTBa MaccoBOW WHGOpMaIuH,
WutepHer w apyrue), KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaInio, mepepadaThiBaTh €€ W HCIOJNb30BaTh B COOTBETCTBHH C
MOCTaBJIIEHHOMN y4eOHOM 3a7a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Ipenmer oprannyeckoit
xumuu. Teopust CTpoeHHst
11 pHs CTPOCHIA 8 0
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa
Hroro no pasneny 8
Pazpnen 2. YraeBonopoabst
[Ipenenbuble
2.1 YTJIEBOJIOPOIbI — AJKAHBI, 5 0
LUKJIOAJIKAHbI
HenpenensHsbie
2.2 YTJIEBOJIOPOIBI: AJIKEHBI, 14 1
aJIKa/INeHbI, aJTKUHBI
ApoMaThydeckue
2.3 P 8 0
YTJIEBOJIOPOIBI (ApECHBI)
[IpupoiHbIE ICTOYHUKHT
2.4 yII€BOJOPOIOB U UX 4 0
nepepaboTka
2.5 I"anmorennpon3BoHbIE 4 0




yIJ1€BOJIOPO/IOB
Hroro no pazneny 35
Pasznen 3. Kuciiopoacoaepsxamme oprannyecKkue coe{uHeHus
3.1 Crnupter. @enon 11 0
KapOonunbHbie
COEIMHEHMS: albJIETU/Ibl U
3.2 keToHbl. KapOoHOBBIE 21 0
KHUCJIOTHI. CIIOXKHBIE
3¢upsl. XKupbl
3.3 VriaeBoasl 9 1
Hroro no pasneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
AMMHBI. AMUHOKHCIIOTBI.
4.1 12 1
benkn
Uroro no pazaeny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
51 BricokoMonekynspHbie 5 0
COEJIMHEHHUS
Utoro mo pazneny 6
OBIIEE KOJIMYECTBO 102 3
YACOB I10 [TPOI'PAMME




11 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

11

Crpoenue aToma.

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucTreMa
XHUMUYECKHX
sneMeHToB [. W.
MeHpeneeBa

1.2

Crpoenue
BEIECTBA.
Mmuoroo6pa3ue
BEILIECTB

11

1.3

XUMHYECKUE
peakuuu

19

Hroro no pazneny

39

Pa3nea 2. Heopranuyeckasi Xumust

2.1

Hemeramisl

31

2.2

Meranbl

23




Hroro no pazaeny o4
Paznen 3. XuMus u :KU3HL
MeToasl TO3HAHUS
3.1 B XUMUHA. XUMHUSA U 9
KU3Hb
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO
YACOB I1O 102

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/ Tema ypoka

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

KonTposabHubie

Bcero
padoThI

IIpakT4yeckue
padoThI

[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
IIPEICTABIICHHUE O
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEeKTPOHHOE CTPOCHHE
aToma yriepoza (OCHOBHOE
U BO30YyX/1EHHOE
coctosiHus ). Banentuoie
BO3MOYKHOCTH aTOMa

yrieposaa

XuMHudeckas CBI3b B
OpTraHUYECKHUX
coeMMHEHNIX. MexaHu3MEl
00pa3oBaHMs KOBAJIEHTHOM
CBSI3H, CIIOCOOBI pa3phiBa
CBs3E

Teopust crpoenus




OPraHUYECKUX COCTUHEHUIN
A. M. bytneposa

Bunael uzomepun:
CTPYKTypHas,
IIPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPraHu4eCKUX
COE€IMHEHUN

IIpencraBnenue o
KJIaCCU(UKALIUN U
CUCTeMaTh4ecKas
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peaxiuii B
OpPraHUYeCcKOi XUMHUU

CucreMarusaims u
000011IeHrEe 3HAHUH I10
TEME

AJIKaHBI: TOMOJOTMYECKUI
pan, oburas hopmyina,
HOMEHKJIaTypa U
U30MEPHUSI, ITEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

10

duznueckue n
XUMHUYECKUE CBOMCTBA




aJIKaHOB

11

HaxoxeHue aaKkaHoB B
npupoe. CriocoOsl
MOJIY4YCHHA U MPUMCHCHUC
AJIKaHOB

12

[{ukoankaHbl: oOmast
dbopmysa, HOMEHKJIATypa U
U30MEpPHsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CIIOCOOBI
MIOJIyYCHUS U IPUMCHEHUE

13

Pemenne pacy€THbIX 3314
Ha OIpe/ieJIeHHEe
MOJIEKYJISIPHOM (OpMYyJIBI
OpPraHMYECKOTO BEIIECTBA
110 MAacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJSILIUX B €r0 COCTaB.
Cucrematuzanuus u
0000111eH1e 3HAHUIT 110
TeMe

14

AJKEHBI: TOMOJIOTHYECKHIA
psin, obmias ¢popmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.




CtpyKTypHas ¥ LIUC-TPAHC-
M30MEepHs aJIKEHOB

15

dusnyeckue u
XUMHYECKHUE CBOMCTBA
ankeHos. [IpaBuiio
MapkOoBHHMKOBa

16

CriocoObI mosryueHust 1
HNPUMCHEHHE aJIKCHOB

17

[TpaxTrueckas padora Ne 1
no teme "[lonyuenue
ATUJIEHA U U3yYEHHE €TI0
CBOMCTB"

18

Pemenne pacuérHnix 3am1au
Ha OIpEJETICHUE
MOJIEKYJISIPHON OpMYJIbI
OPraHUYEeCKOro BENIECTBA

19

AJKagueHsl:
COIIPSIKEHHBIE,
W30JIUPOBAHHBIE,
KYMYJIHPOBaHHBIEC.
OcobeHHOCTH
AIIEKTPOHHOT'O CTPOEHUS

20

XHUMHYECKUE CBOMCTBA
COIIPSKEHHBIX JUECHOB

21

Crioco6bI nostyueHust u
NPUMEHEHHE aJTKaJINCHOB




22

AJIKMHBI: TOMOJIOTHYECKHUI
psia, obmas popmyia,
HOMEHKJIaTypa,
3IEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,
¢duznyeckue cBoicTBa

23

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

24

KauecTBenHble peakuyu Ha
TPOMHYIO CBSI3b

25

CriocoObI mosryueHust 1
NPUMCHEHHE AJTKHHOB

26

Pemenue 3agau: pacu€Tsl
110 YPaBHEHHUIO
XUMUYECKON pEeaKun

27

Cucremarusanus u
00001IeHnEe 3HAHUH T10
TEME

28

ApeHBI: TOMOJIOTHYECKUIT
psin, obmas gpopmyia,
HOMEHKJIATypa.
DJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT
OeH30I1a U TOJIyoIIa, UX




¢du3uueckue CBOMUCTBA

29

XUMHUYECKHE CBOUCTBA
apEeHOB: PeaKIUu
3aMEIICHUA

30

XHUMHUYecKre CBOMCTBA
apEHOB: PEAKIUU
MPUCOCIUHEHUS],
OKHCJICHHE T'OMOJIOI'0OB
OeH3011a

31

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHpOIa

32

Pemenne pacu€tHbix 3a1au
Ha OIpeJIeICHUE
MOJIEKYJISIPHOM (OpMYyJIBI
OPraHNUYeCcKOro BEHIECTBA

33

Crioco0bI nostyueHust u
IpUMEHEHNE apeHOB

34

I'eneTnueckas cBA3b
MCKAY pa3JINIYHbIMU
KJracCaMH yIrjI€eBOJOpPOJ0B

35

Pacuétel o ypaBHEeHUAM
XUMHUYECKHX PEaKIUil.
Cucremaruzanus u
00o011eHue 3HaHUH 110
TeMe

36

ITpupoaHsbIi ras.




[TorryTHBIE HETSHBIE ra3bl

37

KamenHnslit yrosib u
MPOJIYKTHI €r0
nepepadoTKu

38

HedTtb 1 criocobs! e€
nepepadoTKH.
[IpruMmeHeHne npoyKTOB
nepepaboTKku HePTH

39

I'eneTnyeckas cBs3b
MCKAY pa3JINIYHbIMU
KJ1acCaMH yIrji€BOJOpOJ0B

40

["ajioreHonpoun3BOIHBIE
YIJIEBOAOPOIOB:
AIIEKTPOHHOE CTPOCHUE,
peaKIiy 3aMeIeHUs
rajoreHa

41

JlelicTBue mIien04Yel Ha
raJIOT€HITPOU3BOHBIC.
Bianmoneiictue
JITAJIOT€HAIKAHOB C
MarHueM u IIHHKOM

42

CucreMaTuzanus u
000011IeHrEe 3HAHU 110
paszzaeny "YrieBonopoasr"

43

KonTponbnas pabota mo
teme "YraeBogopobl"




44

IIpenenbuble
OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUHN P,
obmas popmyina, cTpoeHHe
MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa,
KJIacCU(pUKALIS,
¢uznyeckue cBoicTBa

45

XHMHYECKUE CBOWCTBA
IIPEAEIBHBIX OJJHOATOMHBIX
CIIUPTOB

46

CriocoObl nostyyeHust u
IpUMEHEHHE
OJTHOATOMHBIX CIIHPTOB

47

[Tpoctbie 3¢upsr:
HOMEHKJIaTypa U
U30MepHUsL, 0COOCHHOCTH
buznyecKux u
XAMHYECKHUX CBOMCTB

48

MHOroaToMHbI€ CIIUPTHI:
STHJIECHIJIMKONb B
TJIMLEPUH, UX PU3UIECKHE
1 XUMHYECKHE CBOMCTBA

49

Crioco6bI nostyueHust u
NpUMEHEHHE
MHOTOAaTOMHBIX CITHIPTOB




50

DeHOJI: CTpOEHUE
MOJICKYJIbI, (PU3UUECKUe
cBoiicTBa. TOKCUYHOCTH
dbenona

51

XUMHYECKUE CBOUCTBA
denona

52

CriocoObI mosryueHust 1
npuMeHeHne GpeHona

53

[Tpaktuyeckas padora Ne
2. Pemenue
AKCIEPUMEHTAJIbHBIX 3a7a4
no teMe "CrnupTsl U
¢deHnomnsr"

54

CucreMarusaims u
000011IeHrEe 3HAHUH I10
TEME

55

AJbJIerupl ¥ KETOHBI:
DIIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOM TPYIIIIBI;
TOMOJIOTHYECKHUE PSIBI,
obmas popmyna,
U30MEepHs U HOMEHKJIaTypa

56

Anbaeruabl U KETOHBI:
buznyeckue CBOMCTBA;
peaxIuy MpUcoeIMHEHUS

57

Peaxiiu oxucinenus u




KauCCTBCHHBIC PCAKIIUU
AJIbACTUOB U KECTOHOB

58

Crioco0bI moryueHust
AJIbACTUA0B U KETOHOB

59

OIHOOCHOBHEIE
npeiesibHbIe KapOOHOBBIS
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHUSI KX MOJICKYJI

60

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX KHUCIIOT, HX
¢duznyeckue cBoicTBa

61

XuMHUYECKUe CBOICTBa
IpeenbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroob6pasue
KapOOHOBBIX KUCIIOT

63

OCOOEHHOCTH CBOMCTB:
HETPEeICTbHBIX H
apOMaTHUIECKHIX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX




kuciot. IIpencrasurenn
BBICHINX KapOOHOBBIX
KUCIIOT

64

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

65

CriocoObl nostyueHust u
IIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

66

CnoxHuble 3hupsr:
TOMOJIOTHYECKHUIM P,
obmras popmyia,
W30MEpPUS U HOMEHKJIATypa

67

duznueckue n
XAMHUYECKUE CBOWCTBA

3¢upoB

68

Pemenne pacuéTHbIx
3a/1a4: 110 ypaBHEHUIO
XUMHYECKON PEaKLUy, Ha
OIpezeIeHUe
MOJIEKYJISIPHON (OpMYJIBI
OpPraHUYECKOTO BEIIECTBA

69

[TpaxTiueckast paborta Ne
3. Pemienue
IKCIIEPUMEHTATBHBIX 33124
no Teme "KapOoHoBBIE
KUCIOTHI. CIIOKHBIE




a¢upsr"

70

Kupsl: cTtpoenue,
¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA (THAPOJIN3)

71

OCo0EHHOCTH CBOICTB
JKUPOB, COJEPIKALTUX
OCTaTKHU HEIPEACIIbHBIX
JKUPHBIX KUCIOT. KHUpHI B
pupoje

72

Mbu1a Kak COJTH BBICIITHX
KapOOHOBBIX KHUCIIOT, HX
MOIOIIIEE ICVCTBHUE.
[ToHsATHE O CHHTETUYCCKHUX
MOOIIUX CPECTBAX
(CMC)

73

I'emeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

74

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKni

75

CucreMaTuzanus u
000011IeHrEe 3HAHU 110
TEME

76

OO01mas xapakTepuCTHKa
YIJIEBOJIOB U




KJaccu(uKanus yrieBo0B
(MoOHO-, TU- U
HOJIMCaXapUIbl)

7

MoHocaxapu/ibl:
dbusznyecKue CBOWCTBA U
HAXOXKJICHHUE B TIPUPOJIC

78

IIpuMeHeHne IIIIKO3bI, €€
3HAaUYCHUC B
KU3HEACATCIIBHOCTHU
Opranmsma

79

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoje u
MIPUMEHEHUE TNCAXAPUJIOB

80

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYII,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

81

[Moustue 00
I/ICKYCCTBGHHI)IX BOJIOKHaXxX

82

Pewienne pacyeTHbIX 3a1a4
Ha OIpENEICHUE 10N
BBIX0/1a IPOJIYKTA PEAKLIUH
OT TEOPETUYECKHU
BO3MO>KHOT'O

83

CucreMmaTuzanus u




000011IeH1Ee 3HAHUHT 110
pazaeny

84

Konrponbnas padora mo
TeMe
"Kucnopoacoaepxarniue
OpraHHYECKUE
coenuueHus"

85

AMUHBIL: KTaccu(pUKAIIHS,
CTPOEHHE MOJIEKYII, 001IIast
dbopmyna, uzomepusl,
HOMEHKJIATypa
¢du3nveckre CBOMCTBA

86

XUMHUYECKUE CBOMCTBA
annpaTUYECKUX aMUHOB

87

AHWIIUH: CTPOCHUE
aHWJIMHA, OCOOEHHOCTH
XUMHUYECKHX CBOMCTB
aHWJINHA

88

CrnocoOsl nonydeHus u
pUMEHEeHHE
annpaTHIECKUX aMUHOB

89

AMHHOKHCIIOTHI:
HOMEHKJIaTypa 1
uzomepus, puznueckue
cBoictBa. OTIEeTbHBIE
MPEACTABUTENH 0L




AMHUHOKHUCIIOT

90

XHUMHUYecKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUCHUC
amMuHokucyoT. CUHTE3 U
TUAPOIU3 TIENITUIOB

91

benku kak npupoaHbIe
IIOJIMMEPBHI; CTPYKTYPBI
0enKkoB

92

XUMUUECKUE CBOCTBA
0€eJIKOB

93

AzoTtcoaepikarine
reTepOLUKINYECKUE
COEINHEHUSI.
HYKJ'IGI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE H
Ouosoruyeckas poib

94

[TpakTrueckast padborta Ne
4. Pemienue
IKCIIEPUMEHTAIBHBIX 3314
o TeMe
"A3oTcoaepkaiue
OpraHHYeCcKUe
coeMHeHus"

95

[TpakTiueckast paborta Ne
5. Pewrenue




AKCIIEPUMEHTAIBHBIX 3314
o TeMe "Pacro3HaBanue
OpTraHUYECKUX
coenuHeHun"

96

Konrponbnas padora mo
teMe "A3oTcoaepiKaiinue
OpraHHYecKue
coenuueHus"

97

OcHOBHbIE NOHATUSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUHN U METOJbI UX
CUHTE3a —I10JIMMEpU3aLys
Y IIOJINKOHICHCALIUSA

98

ITmacTmaccel. Y Tuim3ans
U niepepaboTKa TIacTUKa

99

D1acTOMEDPHI:
HaTypaJIbHbII
CUHTETHUYECKHE KAYUYKH.
Pe3nna

100

BosnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC,
CUHTETHUYECKHUE.
[TouMeps! cienManbHOTO
Ha3HAYECHUS

101

[TpakTiueckast paborta Ne
6. Pemenue




AKCIIEPUMEHTAJIbHBIX 33724
o TeMe ""Pacnio3sHaBanue
I1acTMacc U BOJIOKOH"

102

O06o01menue u
CUCTEMAaTH3aLMs
M3Y4YEHHOT'0 MaTepuaa Io
TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuueHus"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sIIEp.
XUMHAYECKUH 3JIeMEHT. M130TOMBI

CTpOCHI/IC QJICKTPOHHBIX
00o0I04U€eK daTOMOB, KBAHTOBBIC
quciia

Krnaccudukanus XuMAYECKUX
9JIEMEHTOB (s-, p-, d-, f-
DIIEMEHTHI)

Pacnpenenenue 351eKTpOHOB 11O
ATOMHBIM OpOUTAISIM

ONEeKTPOHHbIE KOH(UTYpaIIN
aTOMOB JJIEMEHTOB B OCHOBHOM
1 BO30YXKJIEHHOM COCTOSTHUH

DNeKTpOHHbIE KOH(UTYpaIn
HOHOB.
DJIEKTPOOTPUIIATETLHOCTD

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBa, CBA3b C




COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMCHTOB
1 00pa3yeMbIX UMHU POCTHIX U
CJIOKHBIX BCHICCTB 110 I'pyIinam 1
nepuoiam

Cucremarusais u 00001eHne
3HAHUH 110 TEME

10

Byl XuMu4ecKon CBS3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U.
Bonoponnas cs3b.
MeKMONEeKyIJIsIpHbIE
B3aMMOJEICTBUSA

11

BaneHnTHOCTE 1 BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
AIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COEIUHEHUIX . COCTaB U
HOMEHKJIaTypa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI.
THUIBI KPUCTAIITMUECKUX




pPELIETOK U CBOMCTBA BELIECTB

14

[TonsiTre 0 IUCTIEPCHBIX
cucremax. IIpeacrasinenue o
KOJUIOUTHBIX PacTBOPAX

15

HcTuHHBIE PacTBOPBI:
HACBILICHHBIC U HEHACBIILICHHBIE,
PacTBOPUMOCTS.
Kpucramnoruaparsl

16

CniocoObI BhIpasKEeHUS
KOHIIEHTPAIlUU PacTBOPOB

17

Pemenne 3agau c
HCIIOJIb30BAHUEM MTOHSATUI
"MaccoBas J10J151 paCTBOPEHHOTO
BemecTBa", "MosipHas
KOHIIeHTpanus"

18

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIECTB

19

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

20

KonTponbhas pabota no remam
"CtpoeHue aToMma.
Ileproauueckuii 3aK0H U
[lepunonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneera', "CtpoeHue




BelecTBa. MHOrooopasue
BelecTB"

21

Krnaccudukanus XuMHIECKUX
peakuyii B HEOPraHU4eCKOM 1
OpraHUYECKON XMMUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXPAHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKUUsIx

22

TernoBele 3¢ hexThI
XMUMHUYECKUX PEaKIni.
Tepmoxumuyeckne ypaBHEHUS

23

Brruucnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKUM YPaBHEHUAM

24

CKopocTh XMMHUYECKOH peakliny,
€€ 3aBUCUMOCTB OT Pa3JIMYHbIX
¢dakropoB. Katanus u
KaTaJIn3aTophbl

25

I'oMmorenHrle u reTCPOrcHHLIC
peakinuu

26

[TpaxTiueckast padota Ne 1 o
TeMe "BiusHHe pa3InyHbIX
($hakTOpOB HA CKOPOCTH
XUMUYECKON peakuun"”

27

OO6paTtumble U HEOOpaTUMBbIE




peakuuu. XUMUYECKOE
paBHOBecCHE

28

[Tpaktuyeckas padora Ne 2 o
teMme "BnusiHue pa3nnyHbIx
(akTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBecUA"

29

DIIEKTPOTUTHIECKAS
nuccormanusi. CHIbHbIC U
ciabbie 251eKTpoauThl. CTeeHb
JTUCCOLIUAITTT

30

HonHoe npounsBeieHre BOIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausiit nokasarens (pH)
pacTtBopa

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOIIKE B PACTBOPAX
AJIIEKTPOIUTOB

32

[TpaxTrueckast padbota Ne 3 o
TeMe "XHUMUYEeCKUE peakliiy B
pacTBopax 3JIeKTPOJIUTOB"

33

OKHCIMTENIBHO-
BOCCTAHOBUTEIHHBIC PEAKITHH.
Baxknelmme oKUCIUTENN U
BOCCTaHOBHUTEITH

34

MeToa 31eKTPOHHOTO
(371€KTOHHO-MOHHOT0) OasiaHca




35

DIIEKTPOJIN3 PaCTBOPOB U
pacIIaBoOB BEILECTB

36

Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

37

Pemrenne 3a/lav Pa3JIMIHbIX
THUIIOB

38

Cucremaruzanus U 00001IeHne
3HAHUHU 110 TeMe "XUMHUYECKHE
peakun"

39

KoHTpoinbHas pabora 1o Teme
"Xumuyeckue peakiuu"

40

ITonoxxeHne HEMETAILIOB B
Ilepnonnueckoi cucreme
XUMHYECKHX deMeHToB /1. M.
MeHzeneeBa 1 0COOCHHOCTH
CTPOEHUS UX aTOMOB.
dusznueckre CBOMCTBA
HEMETaJIJIOB

41

Annotponusi HeMeTaioB (Ha
puUMepe KUCIOPOaa, CEPHI,
docdopa u yriaepona)

42

Bonopoa: nonyuenue,
¢u3nueckrue 1 XUMHUYECKHE
cBorcTBa. ['mapuasl

43

lasmoreusl: HaXOX/IEHUE B
MPHUPOJIE, CIIOCOOBI MOTYICHHUSI,




¢du3nvecKkrne 1 XUMHYECKHE
CBOMCTBA

44

["anoreHoBOIOpPOIBL.
Baxwueiimmue
KHCIJIOPOJICOICpKAIIIE
COC/IMHEHUS TAJIOT€HOB

45

JlaboparopHsble u
IIPOMBIIIJIEHHBIE CIIOCOObI
IIOJIy4EHUS TAJIOTCHOB.
IIpuMeHeHne rajoreHoB 1 ux
COE€IMHEHUN

46

[TpakTuyeckas padora Ne 4.
PeHIeHI/Ie 3KCHCpI/IMeHTaJH)HI)IX
3aga4 o teMme "["asoreHsr"

47

Kucnopon: nabopatopHsbie u
MPOMBIIIJIEHHBIE CIIOCOOBI
MOJIyueHus1, PU3NYECKUE U
XUMHUYecKHe cBoiicTBa. O30H.
[TpuMeHeHHe Kuciopoia 1 030Ha

48

OKcuIbl U IEPOKCHUIBI

49

Pemienune 3amau PA3JINIHBIX
THUIIOB

50

Cepa: HaX0XXJCHUE B IPUPOJIE,
CHOCOOBI MOJTYYEeHHUS,
(pu3ryecKre 1 XUMUYECKHE
CBOMCTBA




51

CepoBonopo, cynbhuabt

52

Kucnopoaconepxarue
coenuHeHus cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

53

[TpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3aaa4 o teme "Cepa u eé
coeuHeHUs"

54

A30T: HaX0XJACHUE B IPUPOJIC,
CIOCOOBI OTyYeHUS,
bu3nUecKue 1 XMMHUYECKUE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55

Kucnopoaconepsxamiue
COCMHEHMS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

56

[IpumeHeHue a3ora u ero
COEIMHEHUN. A30THBIE
ynoopeHus

57

®dochop: HaXOKIEHHUE B
IPUpPOJIE, CIIOCOOBI MOTyYEHUs,
(1)I/I3I/I'-I6CKI/I6 U XUMHUYCCKHUEC
cBoiictBa. @ochunsl u pochun

58

Oxcuabl pocdopa,
dbocdopcoaepkamre KUCIOTHI.
Comu ¢hochopHON KHCITOTHI




59

[Tpumenenue docdopa u ero
coeaunenuii. Pochopusie
yao0peHus

60

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3anad o Teme "A30t u pocdop
U UX coequHeHus"

61

Yraepoa: HaX0XKICHUE B
MIPUPOJIE, ATIOTPOITHBIC
MoauduKkauu; Gu3ndecKue u
XMUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE

62

Oxkcua yrinepona(Il), oxcun
yraepoaa(IV), yronbHas kuciora
U e€ couu

63

Pemenue 3agau pa3nuyHbIX
THUIIOB

64

KpeMHuii: Haxox1eHHE B
PUPOJIE, CIOCOOBI MOTYUYEHHUS,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

65

Oxkcun kpemuus(1V),
KpEeMHUEBas KUCIO0Ta, CUITUKATHI

66

[TpuMeHeHHe KPEMHUS U €ro
coequneHuii. CTEKII0, ero
nonyquI/Ie, BUbI CTCKJIA




67

Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

68

Cucremarusanusg U 00001eHne
3ganni o reMme "Hemeraier"

69

KoHnTtponbHas pabora 1o teme
"HemeTamis!"

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOUM paboThI,
KOPPEKIHSI OIIHOOK

71

IToJioKeH1E METAJIIIOB B
[Tepuoanueckoii cucreme
XHUMHUYECKHX 3JIEMEHTOB.
OcoOCHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJI0B

72

O6mue ¢puznueckue cBOcTBa
MmeTauioB. [IpumeneHue
METAJIJIOB B 6I)ITy 1 TCXHHUKEC

73

CmuaBsl MetasuioB. Kopposust
METaJIOB

74

Pemenue 3amad pa3nuaHbIxX
TUIIOB

75

DIIEKTPOXUMUYECKAN P
HanpspkeHui Metaiuio. Oomue
CIOCOOBI TIOTYYECHUSI METAJIJIOB

76

OO61mas xapakTepuCcTHKa




MeTaioB [A-Tpynbl
[Tepuoanueckoit CUuCTEMBI
XUMHYECKUX 31eMeHTOB. HaTpuit
Y KaJIWil: TIOy4YeHue,
(bu3HYEeCKUe U XUMHIECCKHE
CBOICTBA, TPUMEHEHHUE MPOCTHIX
BCIIIECTB U X COCIMHCHUM

7

OO011as xapakTepucTHKa
MetamioB [[A-rpynmnsl
[Teproanueckoi cCUCTEMBI
XUMUYECKHX DIIEMEHTOB.
Maruuii 1 KaJIbLIMH: MTOJy4YEHHE,
(duznyecKue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEILECTB U UX COCIUHEHU

78

JKEcTKOCTEH BOABI U CITOCOOEI €6
yCTpaHCHHUS

79

ATIOMUHUN: IOJTyYEHHE,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOMCTBa OKCHIA
U TUAPOKCHJIA ATTFOMUHHMS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUSA,
UX IPUMEHEHHE

81

Pemienune 3amau PA3JINIHBIX
THUIIOB




82

[TpakTuyeckas padora Ne 7.
Pemenne skcnepuMeHTaIbHBIX
3a7a4 1o reMe "MeTtasuibl
rJaBHBIX oArpynm"

83

OO01as xapakTepuCTHKA
METAJUIOB MOOOYHBIX TOATPYIII
(b-rpynn) Ilepuonnyeckoii
CHCTEMBI XHMUYECKHX
JJIEMEHTOB

84

Ddu3znuecKkre U XUMHUIECKIE
CBOMCTBA XpoMa U €ro
COCHHHCHHﬁ, HX IIPUMCHCHUC

85

Baxwueiimme coenuHeHUs
Mapranua. [lepmanranar kanus,
€ro OKUCIIUTEIbHBIE CBOMCTBA

86

CDI/I?;I/I‘-I@CKI/IG U XUMHUYCCKHEC
CBOMCTBA JKene3a U ero
coequHeHui. [lonyuenne n
MIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre 1 XUMUYECKUE
CBOMCTBA MEIU U €€
COEMHEHUH, UX IPUMEHEHHUE

88

duznueckre 1 XUMHUYECKHE
CBOMCTBA ITMHKA U €r0
COEIMHEHUH, UX IPUMEHEHHE.
I'mApOKCOKOMIUIEKCHI IUHKA




89

[TpakTuyeckas padora Ne 8.
Pemenne skcnepuMeHTaIbHBIX
3a7a4 1o reMe "MeTtasuibl
MOOOYHBIX MTOATPYII"

90

Pewenue 3ana4d pa3nu4yHbIxX
TUIIOB

91

O0001IEHUE U CUCTEMATU3ALIUS
U3Yy4EHHOI'0 MaTepuaa o TemMe
"Merasuter"

92

KoHTpoinbHas pabora 1o Teme
"Merasuter"

93

AHanu3 pe3ynbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKILHsI OIINOO0K

94

Ponb xuMum B o0ecnieueHUH
YCTOI\/'ILII/IBOFO Pa3BUTHA
yenoBedecTBa. [lonsaTue o
HAaYYHBIX MCTOAaXx UCCICAOBAHUA
BC€IICCTB

95

Hayunsie npuHUHAIIBI
OpraHu3aly XUMHYECKOTO
npon3BoCTBA. [IpoMbITIIeHHBIE
CIOCOOBI OTyYEHUs
BaXKHEHIIINX BEIIECTB

96

XUMHYECKOE 3arps3HEHNE
OKpYKaloIIeH Cpelibl U €ro




MOCJICACTBUA

97

XUMHUS U 30pPOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

98

Xumusa nmumy. Ponb XUMUU B
o0ecIIeueHnH MMUILEBOM
0€e30MacHOCTH

99

KocmeTnueckue u
napdroMEpHBIC CPEJICTBA.
briToBas xumusa

100

XUMUS B CTPOUTEIIHCTBE.
Baxueiime cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MAaTEepUaIb

101

XHUMHS B CEJTLCKOM XO3SIUCTBE.
Opranuyeckue 1 MUHEpaJbHbIE
ynoopeHus

102

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102







YUYET PABOYEM TPOT'PAMMBI BOCITUTAHU S

C yuerom paboueir mporpammbl Bocniutanusit MBOY «COII Nel7» (monmynb
«LIxonBHBIN ypOK») BOCIIUTATENIbHBIN MOTEHIMA YPOKa pealn3yeTcs 4epes:

- YCTaHOBJICHHUE JIOBEPUTEJIbHBIX OTHOILICHUW MEXKIY YUYUTEIEM U €ro YYeHUKaAMH,
CHOCOOCTBYIONINX TMO3UTUBHOMY BOCIPHUSTUIO YYalTUMUCS TPeOOBaHUUN W MPOCHO yduTeNs,
MPUBJICYCHUIO WX BHUMaHUS K OOCY)KIZaeMOW Ha Yypoke HHQPOpMAIUH, aKTUBU3AIUUA HX
IM03HABATEILHOM JEITEIHbHOCTH,

- MO0y /IeHHe IIKOJILHUKOB COOJII0/IaTh Ha YpOKE OOLIETPUHSATHIE HOPMBI ITOBEACHMUS,
npaBmia OOLIEHUS CO CTAPIIMMU (YUUTEISIMU) U CBEPCTHUKAMH (ILKOJIbHUKAMHU ), IPUHIIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOpPTaHU3alUu;

- NpUBJIEYEHHE BHHMMAHUS IIKOJIHHUKOB K LIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha
ypOKax sIBICHUH, OpraHU3alusi uX padOThl C MOTYyYaeMON HAa ypOKE COIUAIBHO 3HAYUMOUN
nHpopManueld — WHHUIMHPOBAHHE €€ OOCYXKICHUS, BBICKA3bIBAHHS YYAIIUMUCS CBOETO
MHEHHSI TI0 €€ TTOBO/LY, BEIPAa0OTKU CBOETO K HEil OTHOIICHUS;

- UCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COACpKaHUS y4yeOHOro mpeaMera
4yepe3 JAEMOHCTpPAlMI0 JAETSIM MPUMEPOB OTBETCTBEHHOIO, TPaXXIAHCKOTO MOBEACHUS,
MPOSIBIICHUSI YEJOBEKONIOOMS W J00pOCepAeyHOCTH, dYepe3 MOoA00p COOTBETCTBYIOIIUX
TEKCTOB JUISl YTEHMS, 3aJay JUIsl PELISHUs, MPOOJIEMHBIX CHUTyallMid Al OOCYXKIEHUS B
KJ1acce;

- MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOTHI yUalIMXCsl: MHTEIUIEKTYyaIbHBIX
UTP, CTUMYJIUPYIOIIUX TTO3HABATEIbHYI0 MOTHBALIMIO IITKOJIHHUKOB; TUJAKTUUECKOTO TeaTpa,
/i€ TIOJTy4YE€HHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX; JUCKYCCHUH,
KOTOpBIC JAIOT YyYaIllMMCS BO3MOXHOCTh IPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
JMajora; TpynmoBo padoThl WM padOTHl B Tapax, KOTOPhIE y4yaT IIKOJIbHUKOB KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€THMU;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT MOAAECPKATh MOTUBALIUIO
JeTel K MOJYYEHUIO 3HAHWM, HAJa)XMBAHWUIO MO3UTHUBHBIX MEXJIUYHOCTHBIX OTHOIICHHWH B
KJIacce, MOMOTalOT YCTaHOBJICHUIO TOOpOKenaTeIbHOM aTMOC(ephl BO BpeMS YPOKa,

- opranu3anus medcTBa MOTUBHPOBAHHBIX M JPYAMPOBAHHBIX YYaIIMXCS HaJl HX
HEYCNEBAIOIMMH OJHOKJIACCHUKAMH, JAIOIIEr0 IIKOJbHUKAM COIMAIbHO 3HAUYUMBINA OIBIT
COTPYJHMYECTBA U B3aUMHOW IMOMOIIIH;

- MHUIMUPOBAHUE W TOJACP)KKA HMCCIIEIOBATEIHCKON JESTEIbHOCTH INKOJBHUKOB B
paMKax peajlv3alid UMH HWHJWBUAYAIbHBIX M TPYIHIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB,
YTO JACT WIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEUICHHS
TEOPETUYECKONH MPOOJIIEeMbl, HAaBBIK TE€HEPUPOBAHUS U OGOPMIICHHS COOCTBEHHBIX HJICH,
HAaBBIK YB)XKHUTEIHHOTO OTHOIICHUS K YYXHUM HAesIM, OGOPMICHHBIM B paboTax Ipyrux
HCcce0BaTeNeld, HaBbIK IMYyOJIMYHOTO BBICTYIUICHHS TIEpE] ayIUTOPHEH, apryMEHTHPOBAHUSI
Y OTCTaMBaHUS CBOCU TOYKH 3PEHUSI.

Br16op Tex wiam uHBIX (HOpM M CIIOCOOOB BOCIUTATEIHHOW pabOTHI Ha YPOKE YUUTEh
OTIpEIEISIET CAMOCTOATEIFHO B COOTBETCTBHUH C IEJISIMH H 3aJa9aMH YPOKa.



