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2023 rox

HOACHUTEJIBHAA 3AIINCKA

PabGoyast mporpaMma 1Mo XMMHUM Ha YPOBHE CPEAHEro 0011ero oOpa3oBaHUA
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpazoBaTeIbLHON IPOTrpaMMBbl CpeaHero o01iero
obpazoBanua(POIl COO), npencraBieHHbIX B PeAepaqbHOM rOCyJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNIbHBIX opraHuzanusx Poccuiickoii
deneparuu, pean3yloOMUX OCHOBHbIE OOpa3oBaTeIbHbIE MPOTpaMMBbI, U
OCHOBHBIX TnONOkKeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oeneparuu Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsSI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywammuxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peaiudyeMoe B YCIOBUAX AUG(EpeHIIMPOBAHHOTO,
npoduibHOTO O00yYeHHs, MPU3BAHO OOecHeunTh 001Ie00pa3oBaTebHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO JUIS
aJlanTaly UX K OBICTPO MEHSIOIIKUMCS YCIIOBUSAM KU3HU B COLIMYME, a TAKXKe IS
MPOJOKEHUs OOyUYeHHMsS B OpraHu3anusax MpogecCUOHATBbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 NPUOPUTETHBIX JUCIUILIMH.

B mporpaMme 10 XUMHM Ha3Had€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJArarolIMMU
nonoxkeausimu  GI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJIeH, COAepKaHUs,
pe3yJbTaToB OOy4YeHUs W TpPeOOBAaHWM K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEIBCTBOM TOMY SBJISIIOTCS CIIEIYIOIIME BBIMOJTHSAEMbIE MTPOTPaMMON TIO
XUMUH PYHKIIMH:

e HMH(QOPMAIMOHHO-METOJUYECKAsl, peaau3anus KOTOpOH obecreynBaeT
MOJTy4YeHHE TPEACTaBICHUSI O LEJsAX, COJAEp)KaHWUHU, OOIINEeH cTpareruu
o0y4eHUsl, BOCIUTAHUS U PAa3BUTHUSI 00YUYAIOIINXCSI CPEJICTBAMU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpUBaET
ONpeNeNICHNE: TPUHLMUIIOB CTPYKTYpPUPOBAaHHS M TMOCJIEA0BATEIbHOCTH
M3YUYCHHs] y4eOHOTO MaTepuaia, KOJWYECTBEHHBIX M KAaYeCTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa3oBaTENbHBIX JOCTIKCHUN OOYdYalOIUXCS B
paMKax HWTOTOBOM arTecTanuu B (OpME E€IUHOTO TOCYJIapPCTBEHHOTO
AK3aMEHa M0 XUMHUH.



[Tporpamma a1t yriyOJE€HHOTO U3YYEHUS! XUMUU:

e YCTaHaBIMBAaET MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHHE, 00s3aTeNbHOE
JUISE W3Y4YeHUsT B paMKax OTACNbHBIX Mpoduiiel, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpUpPOBaHHE €ro 10 KjaccaMm, OCHOBHBIM
coJlep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e HaéT MpPUMEpPHOE pacHpeesieHne y4eOHOrOo BPEMEHH, PEKOMEH]yeMOIo
JUISL U3yYEHHUS OTACIIbHBIX TEM;

e IMpejularaeT MPUMEPHYIO TMOCIENOBATEIBHOCTh H3YUYEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPHPETALMIO LeJIed U 3aa4 U3yYEHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAaHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOM
MPOrPaMMBbI CpEIHEro o0111ero o0pazoBaHuUs (JIMTYHOCTHBIX,
METaIpPEeMETHBIX, NPEAMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHUs IPeIMETA.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B IPOrpaMMe MO XUMHH MPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOYYEHHEM XHMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusd. 3a MpelenaMu YCTAHOBJIEHHOM IpOrpaMMONl IO  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp:KaHUsI y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENENsThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduist 00yueHus.

B coorBercTBUM ¢ KoHuentyalnbHbiMH mosioxkeHusmMu DPI'OC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJI€HHOrO YpOBHEW B cuUCTEME
muddepeHInpoBaHHOTO OOyYEHMsI Ha YpOBHE CpEAHEro oO0miero oOpa3zoBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUS HANpaBICH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX M3yUYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3axX M OpraHu3alusax cpeaHero npodeccuoHaIbHOro
oOpa3zoBaHusg. B 93Toll cBs3M M3ydeHHe MpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacuiupeHue U yriayOJieHHue TEOpeTHUeCcKOu U
NPAaKTHYECKON MOJITOTOBKU OOYYaroIIUXCsl, BRIOPABIIKUX ONpeAeHEHHBIN MPpoduin
o0yueHus1, B TOM YHCJIE C IEPCIEKTUBOM MOCIEAYIOLIEr0 NOIYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruoHanbsHoro oopasoanus. Hapsiay c atum,
B cBere TpeboBanuii PI'OC COO K mnjaHUpyeMbIM pe3yJibTaTaM OCBOCHHS
benepanbHOl 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHETO 00Imero oOpa3oBaHHS



U3ydeHUEe TmpeaMeTa «XUMHS» OPHEHTHPOBAHO TakKe Ha pEIIeHWe 3a/ad
BOCIIUTAHUS U COIMAILHOTO Pa3BUTHs O0ydalomuxcs, Ha (GOPMUPOBAHUE y HHUX
OOLIEMHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMOHaIU3aluk y4eOHOTO Tpyla |
O00O0OIIEHHBIX CHOCOOOB  JIEATEIBHOCTH, HWMEIOIMMX MEXKIUCIUIIIINHAPHBIN,
HaJIPEIMETHBIA XapaKTep.

CocraBnstomuMu ripeaMeTa «XUMHUsS» Ha YPOBHE YIITyOIEHHOTO H3yYCHHSI
SBIIIOTCSL yIUIyON€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJACPKAHUS STHUX KypCOB B TPOrpaMMe MO XHMHH 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusx 0a30BOro M yriryOJIEHHOTO
YpOBHEU U3yUYeHUs MPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYecKas XHUMHs» COCTaBIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHMs NpeaMera. DTa CUcTeMa
3HaHWW TIOMy4YaeT OMpenelIEHHOE TEOPETUYECKOE OTOJIHEHHE, MO3BOJISIONICEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHIECKOTO
Matepuana. Tak, Ha YriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXKHOCTh 3HAQYHMTEILHOTO YBEJIMUYCHHUS OOBEMa 3HAHMA O XHWMHYECKHX
AJIEMEHTAaX M CBOMCTBAX WX COCIWHEHUU HAa OCHOBE PACIIUPEHUS W YTITyOJICHHS
MIPEICTABIICHUA O CTPOCHUH BEIIECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUi, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONW KUHETUKHU
U TepMOJAMHAMHUKU. V3ydenuwe mnepuoauyeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBbl ~ XHMHYECKHX  JJICMCHTOB O0asupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEACTABICHUSIX O CTPOCHUH aToMa. XUMUYECKas CBS3h
OOBSCHACTCS C TOYKU 3PEHUS IHEPTETUUCCKUX U3MEHEHUH mpu e€ 00pa3oBaHUU H
pa3pyIieHnd, a TaKKe ¢ TOYKH 3PECHHS MEXaHW3MOB €€ oOpaszoBanms. M3yueHue
TUTIOB ~ pEakuuMid  JOmOoJHseTcs  (HOpMUPOBAHHEM  TpeJCTaBiIeHUH 00
AIIEKTPOXUMHUYECKHUX MPOIECCax U ICKTPOIH3E PACIIABOB U PACTBOPOB BEIIIECTB.
B kypce opraHndeckoil XUMUU MPU PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMAHUE BOMPocaM 00 3JIEKTPOHHBIX d(dekTax,
O B3aUMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuu.

Ocoboe 3HadeHWEe UWMEET TO, YTO Ha COJACpX)aHHE KypCOB XHMHUU
yIIyONIEHHOTO YPOBHS M3YUYCHHS ISl KJIACCOB OMPEIEIEHHOTO TPOodus (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHUN K oOIiiei cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHHUE CMEKHBIE TIpeIMeThl. Tak, HampuMmep,
B COJIEp)KaHUM TpeaMeTa IS KIaCCOB XUMHUKO-(DU3UYeCKOro mpoduis 00ibinoe
3HaueHHWEe OYIyT MMETh AJIEMEHTBHI y4eOHOTO MaTepuaia 1mo obmeld xumuu. [lpu
U3y4YCHUU TMpeMeTa B JIaHHOM Ccllydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHWS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3MKE: aTOMHO-



MOJIEKYJIIpHasi Teopusl (MOJEKYJsIpHas Teopus B (PU3HKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPrUHU, 3aKOHBI TEPMOAMHAMHUKH, BJIEKTPOJIN3a, MPEICTABICHUS O
CTPOEHUU BELIECTB U APYroe.

B TO e BpemMs B COJIEpKaHMM NpeaAMeTa s KJIacCOB XHMMHKO-
Oounonornyeckoro npoduiist OONbIIUNA yAENIbHBIA Bec OyleT MMETh OpraHuyeckKas
xumuss. B 3TOM ciydae mpedocTaBiiieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTMYECKONl CHUCTEMBI, B COCTaB KOTOPOM BXOAAT, K HpPUMEpY, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JHUNUAbL, OCJIKH, YTIEBOAbl, HYKIECHHOBBIC
KUCIOTBHl U Apyrue. Ilpu 3ToM 3HaHMA O COCTaBE M CBOMCTBaxX MpeACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM ISl HM3y4YEHHS
CYLIHOCTH HPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOlIEHAYYHBIX METOJI0B TO3HAHHUSA U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HAaHMM HM3y4eHHE MpeaMera «XUMHUsS» Ha yIiIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YEOHBIMH MpeIMeTaMH, BXOJAAIIMMU B COCTaB
npeaMeTHbIX obsacteil «EcTecTBeHHO-Hay4yHble NpeaMeTs», «Marematuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUsS» Ha YrIyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero oduiero oOpazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENICHHON 3HAYMMOCTH SIBJSIETCSl (DOPMHpPOBAHHE OCHOB
HayKM XHMHU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON
JeSTENBbHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphl. Pelienue
TOW 3aJaud Ha YIIYyOJNEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa MpPEeIoaraet
peIM3alnI0 TaKUX 1EJIeH, KaK:

e (opmMupoBaHME NPEACTABICHUNA: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U IT03HAaBAEMOCTH SIBJIEHUHM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  pEHIEHUMH  MpoOJemM
AKOJIOTMYECKOM, SHEPreTUYECKOW U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3/IaHUH HOBBIX MAaTE€pUalOB, HOBBIX UCTOYHUKOB YHEPIUH, B
00ecCIeyeHun paldoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKe 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpene;

e OCBOCHHME CHCTEMBI 3HAHWM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAIbHbIX
MOHATUHN, 3aKOHOB WU TEOPUH XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMHM BEIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U



KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XMUMHUYECKUX pPEaKlHil, o
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4HBIX PUHIHUIAX XUMHUYECKOTO MPOU3BOACTBA;

dbopmupoBaHue y oOyyJaromumxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU [Ji1 OOBICHEHUS
KITFOUEBBIX HJEH U MPOOJIEM COBPEMEHHOW XWUMUHU, IJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaJIM3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH IIOCIIENCTBUNA
OBITOBOI M MPOU3BOACTBEHHOHN [EATEIbHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIONB30BAaHHEM U  TEpepadOTKOM
BEIILIECTB;

yriyOjieHne  TMPEACTABICHMM O  HAy4YHBIX  METOJax  MO3HaHWuS,
HEOOXOJIUMBIX JIJII TPUOOpPETeHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHMS] XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOU JIEITEIIBHOCTH U TOBCEHEBHOM KU3HHU.

B mnnane peanuzauuu nepBOOYEpPEHBIX BOCIMTATENbHBIX M PAa3BUBAIOLIUX
GyHKUMNA TENOCTHOM CHUCTEMBl CPEIHEro oOuIero oO0pa3oBaHUs NpPHU U3YYECHUHU
npeaMera «XuUMHUsS» Ha  YrayOJE€HHOM  YpOBHE OCOOYIO — aKTyallbHOCTb
IpUOOPETAIOT TAKUE LETU U 3a7a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SBJICHUM TPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIEAOBAHUM B XUMHUHU, (POPMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIHTAHUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEJIOBCYECKHUX IICHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHoCcTeM oOyuaromuxcs, (GpopMHUpPOBAHME Yy HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHUIO Kak
YCJIOBHIO YCHIEITHON MpodecCuoHaIbHOM U 00IECTBEHHOM JIESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0 U TOTPEOHOCTH B
310pOBOM 00pase KU3HH,

dbopMupoBaHHE YMEHHMI M HaABBIKOB Pa3yMHOTO MPHUPOJOINOIb30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTUUECKOMN AesITCIbHOCTH.

OO6miee 4KnCiIo 4YacoB, MPEAYCMOTPEHHBIX U1 U3YUYCHHUS] XMMUU Ha yTIIyOJICHHOM
ypOBHE cpeaHero oobiero obpa3zoBanusi, coctaBisier 204 yacoB: B 10 kmacce —
102 vaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3Ha4YeHHWE  OPraHUYECKOW  XHUMHUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COETUHEHHM.

ONEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YKIAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepoja. XHMHYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX. Tumbl THOpUAU3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3Mbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3M (OOMEHHBIN U JIOHOPHO-
aKUEeNnTOpHbI). TUNBl MEepeKpbIBaHUA AaTOMHBIX OpOMTaled, G- M T-CBS3M.
OpunHapHasi, BOHAs W TpoiiHas CBsi3b. CIOCOOBI pa3phiBa CBSI3€H B MOJIEKYJax
opraHudeckux BemiecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae Hu
aneKTpodue.

Teopust cTpoeHus oOpraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NPEJICTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNWHEHUH. MOoNeKysipHble U  CTPYKTypHbIE  (HOPMYIIBIL.
CrpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHas. M3omepus. Buasl wu3omepuu: CTpyKTypHasi, NPOCTPAHCTBEHHAs.
DOnekTpoHHbIe 3)PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIA d(PPEeKThI).

[IpencraBnenne o kKi1accUpUKAIMK OpraHuyeckux BemlecTB. [loHaTue o
byHkunoHanbHoM rpynmne. ['omonorus. I'omonoruueckue psaapl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KJacCU(UKAIUS OpPraHUYeCKnX peaknuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIeCTB W WX MpEeBpalleHUI:
O3HAaKOMJIEHHME C 0O0pa3laMu OpPraHWYyeCKHUX BEIIECTB M MaTepuallaMH Ha HUX
OCHOBE, OMNbITHl 10 MPEBPALICHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBneHue, OOYIVIMBAaHUE U TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYT
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'omosioruyeckuil ps ankaHoB, oOuias GopmMyrina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: PEAKUWHU 3aMELICHHS, HW30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHU3ME PEaKMi paJuKaJIbHOIO 3aMEIIECHHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOuas popmMyna, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHHMSI M XHMMHYECKHX CBOMCTB MalbIX (LMKIONPOMNAaH, LHUKIOOyTaH) W
OOBIYHBIX (IMKJIOMEHTAH, IMUKJIOTEKCaH) NMUKIOATKaHOB. CrocOObl MOTydYeHUs |
IPUMEHEHUE [IUKIOAIKAHOB.

AnkeHbl. ['oMonornueckuii psiji ajakeHoB, oOmas (GopMysa, HOMEHKIIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, 6- U m-cBsi3u. CTPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) u3zoMepusa. @Dusnyeckne CBONCTBA AJKEHOB.
XHAMHUYECKHE CBOMICTBA: PEaKUHUH IPUCOEAMHECHMS, 3aMELICHUS B (-IIOJIOKEHUE
IIpY JIBOMHOM CBSA3M, IOJUMEPHU3aUMU U OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOKMHYIO CBsI3b. CroCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOMCTB
CONpPSKEHHBIX  AueHoB, 1,2- wu |, 4-pucoenunenne. Ilonumepuzanus
COMPSKEHHBIX TUeHOB. CrtocoObI MOJYyYEeHHS U IPUMEHEHNE aJIKaUEHOB.

Anxunbl. 'oMon0ruueckuii ps ankuHOB, 001as Gpopmysa, HOMEHKIATypa U
U30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, SP-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUMU  IPUCOEAUHEHHUs, JOUMEpPHU3ALUA U
TpUMEpHU3aLUH, OKUCIeHN. KUCIOTHBIE CBOMCTBA AJIKNHOB, UMEIOIIMX KOHIIEBYIO
TPOITHYIO CBs3b. KauecTBEHHBIE PEaKIMu Ha TPOHHYIO CBs3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AIIKUHOB.

ApomaThuecKkue YrieBoJopoasl (apeHsl). ['omonmoruyeckuit psiji apeHoB,
oOuast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpO€HHE MOJEeKynbl OeH3oma. DU3NYECKHE CBOWCTBA apeHOB. XHUMHYECKUE
CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKIUHU 3aMeIIeHNs B OEH30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd NPUCOECAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENIECH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpE aJIKUIBHBIX paJUKaIOB, KapOOKCHIBbHOM,
THAPOKCHIIBHOM, aMHHO- W HUTPOTPYMIbI, aToMOB rajoreHoB. (OcoOeHHOCTH
XMMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrnocoObl MoxydeHus u
IIPUMEHEHUE apOMAaTUYECKHUX YIJIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh 1 €€ npoucxoxaeHue.
KamMeHHbIi yroiab U mpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HEDTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMElIeHUs TajJoreHa Ha TUIPOKCOTPYINY, HUTPOTPYyNMNy, IMAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpOU3BOJAHBIE BOJHOIO U CIOUPTOBOTO
pactBopa mi€nouyu. B3auMopaelcTBUE NHUragoreHalKaHOB C MarHUE€M U IUHKOM.
[TonsTue 0 METAIITIOOPTraHUYECKUX COEIMHEHUSX. Hcnons3oBanue
raJIOTEHIIPOU3BOHBIX  YTJIEBOJIOPOJIOB B OBITYy, TEXHHUKE W TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue QU3NUECKUX CBOMCTB YTJIEBOJOPOJIOB (PacCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBOJOPOJIOB Pa3IMYHBIX KJIaccoB (oOeciiBeYMBaHHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJIEHCTBHE alleTUJIeHA C
aMMHUa4YHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOe OOHapy>KEHHE
yriiepoga ¥ BOJOpPOJAa B OPraHWYECKUX BEIECTBaX, IOJyYEHUE HSTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMyieHHe C¢ KosuiekiusmMu «Hedtp» u «Yrompy, ¢
oOpa3liaMy  IUIaCTMAacC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYJ
YTJIEBOJIOPOJIOB UM TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsiopoaconepskamniue opranHudecKue coeJMHEHHU.

[Ipenensuble ogHOaTOMHBIE cnupThl. CTpoeHuE MoJIeKyl (Ha mpumepe
METaHOJIa W 9TaHo’da). ['oMonorumueckuit psan, oOmas ¢opMyna, u30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBOMCTBA  MpPEACIIbHBIX
OJIHOATOMHBIX CIUPTOB. BOIOpOIHBIE CBSI3M MEXIYy MOJIEKYJIaMu CIHUPTOB.
XUMHUYECKHE CBOWCTBA: pEAKIUHU 3aMEIIeHUs, JerujpaTaluyd, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOJTYyYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie 3¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HUECKUX U
XUMHYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — JTUICHTVIMKONbL W ThulepuH. Ddusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMH, KayeCTBEHHAash pEaKlUs Ha MHOTOATOMHBIC
cnupthl. [IpencraBienre 0 MeXaHW3ME PEAKIUid HYKICOPUIHHOTO 3aMEICHUSI.
JeiictBue Ha opraHu3Mm denoBeka. CrmocoObl MOTyYeHUS MW TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHE THAPOKCOTPYMMbI U
O0eH3oapHOrO snapa. Puszndeckue cpoiicTBa (peHosia. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauectBeHuwie peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
CrniocoObl mosrydenust u npuMenenue penona. Genondopmanpaeruanas cMoa.

KapOoHuiibHbIE COEIMHEHUSI — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMoJOoruueckue psjibl aabJIeruj0oB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMeHKIartypa. Du3uyeckue CBOMCTBA alIbJCTUIIOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJCTMJOB M  KETOHOB: peaKluu
npucoeauHeHus. OKUCIEHUE albJEeru0B, KAYECTBEHHbIE PEAKIUU Ha albICTU/bl.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIbJETHIOB U KETOHOB.

OHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HomeHkatypa. dusnueckue cBoiicTBa
OJTHOOCHOBHBIX TMPECIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYSCKHE CBOMCTBA: KHCJIOTHBIC CBOMCTBA,
peakuust STepuPUKALNMA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOrO paJUKaa.
OcoOEHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHI. [loHSATHE O MNPOU3BOJAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OCcOOEHHOCTH CBOWCTB HEMPECIbHBIX U APOMATHUUECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJIbMHUTHUHOBAs, OJICMHOBAs, JUHO]IEBAs,
JIUHONEeH08as KUCI0Thl. CIOCOOBI OJTyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEPUS U
HOMeHKJIarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THUAPOJHU3 B KHUCIOHW U
LIEIIOYHOM CpeIe.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIN3 B
KHUCIION U 1esouHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPHKAIIMNX OCTATKU
HETPEEIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpbIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, MX MOFOIIEE JACHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U Tonmcaxapusibl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, Trajiakto3a, puodo3a,
ne3okcupu6o3a. @u3nuecKkrue CBOMCTBA U HAXOXJEHHE B mpupoje. PoTOCUHTES.
XUMHUYECKHE CBOMCTBA IJTIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
TpyNI, CIOUPTOBOE M MOJOYHOKHCTOEe OpoxeHue. [IpumMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEJEITEIbHOCTH Opranu3ma. Jlucaxapuapl: caxapo3a, MaJibT03a U
nakTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKNE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npumenenue. [lomucaxapuasl: kpaxman,
MJIMKOTeH U 1eiono3a. CTpoeHHe MakpoOMOJIEKYyJl Kpaxmania, TJIMKOreHa U
HEJUTEONI03bl.  DU3MYECKHE CBOMCTBA KpaxMmalia W LEJUIIOJI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, Ka4eCTBEHHAs peakius ¢ MOJA0M. XUMHUYECKHE
CBOMCTBa WEJUTIOJIO3bI: THUIPOJIU3, TOIyueHue 3GUpoB 1eiuTon03bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIHMPTA B AJIBJIETU] HA PACKaJEHHOW MEIHOW IPOBOJIOKE,
OKHCJIEHUE JTUJIOBOTO CHHUPTA AUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha aJlbJACTUlIbl (C TUIPOKCHUIIOM
muammuacepeOpa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepwHa
rugpokcugom menu(ll), xuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneicTeue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMaM «CHUPTHI U
(denoub, «KapooHoBbIe KUCTOTHI. CIIOKHBIE A(DUPBD».

A3o0TcoAep:Kale OPraHnyecKre coeINHEeHNsl.

AMHHBI — OpTaHHYECKHE MPOU3BOAHBIC amMmMuaka. Kimaccudukaius aMUHOB:
anudaTUyeckue M apoMaTHUECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIEC.
Ctpoenue moJiekys, obmas GpopMmysa, U3oMepusi, HOMEHKIATypa U (U3UYECKUE
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHCTBUE NEPBUYHBIX aAMHHOB C A30THUCTOM KHUCIIOTOW.
Conu ankuaaMMOHHS.

AHWIMH — TIpEJCTAaBUTE]Ib aMHUHOB apomaTudeckoro psnga. CTpoeHue
aHuiIuHaA. B3anMHOE BIMsSHUE TPYIN aTOMOB B MOJIEKyJe aHWiInHA. OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiiuu Ha aHwiInH. CriocoObl
MOJIYYCHHUSI M TpUMEHEHHe anudarnuecknx aMuHoB. [lomyueHue aHuiIMHA u3
HUTPOOCH301a.

AmuHoOKUCIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe IPEACTABUTEIN O
AMUHOKHCJIOT: TJIMIUH, andaHuH. @Ousnueckue CBOWCTBA  aMUHOKHCIOT.
XUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHUM, peaKus TMOJHUKOHICHCAIUA, OO0pa3oBaHUE TMENTHUIHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak mnpupoaHbie TonMMephl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: TUAPOJIM3, ACHATyparus,
KAueCTBEHHBIC PEAKIINU Ha OEJIKHU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpPEBPalCHUN:
pacTtBopeHue O€JKOB B BOJIe, JeHATypalus OEIKOB MpHU HarpeBaHWU, I[BETHHIC
peakiuu Ha O€JKHU, pEIICHHE OHKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaMm
«A3oTcoaepkaiiue OpraHUYeCKue COCMHEHUS u «Pacrno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BrbicokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpHU3AIUU, CPEIHSSI MOJICKYIspHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

[Tonumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU/, TOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
novdTHWICHTepedTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaibHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBL. Pe3una.

BosokHna: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUATIBHOTO Ha3HAYCHUs (Tedon, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3araeMblie OJIUMEPHI).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHHE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIICHHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaum.

Haxoxxnenue MoJekyasipHOH (QOpMyJibl OPraHMYECKOro COEIMHEHHS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIpHON  (pOpMYJIbI OpPTaHUYECKOro COeAuHEHUs] 1Mo wmacce (00bémy)
IPOAYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MIPOIYKTOB
peaKkiMy W/WIU WCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYECcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OMpeeieHUue JOJU BBIXOJa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBA3H.

Peanuzanusa MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XMUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHWE KakK OOIIWX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATUH, TPHUHATBIX B OTACIBHBIX NpEeIMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOICHUE, HW3MEpPEHUe,
AKCTIIEPUMEHT, MOJICJIb, MOJICIUPOBAHHUE.

dusuka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIlleCTBA, (DU3WYECKUE BEJIMYMHBI, €IUHHIIBI U3MEPEHUS, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kjerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadboIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAaHUSA, OpOKEHUE,



doTocUHTE3, IbIXaHWE, OCJKH, YIJIEBOABI, JKHUPBI, HYKJICHHOBBIC KHCIIOTEHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

TexXHOJIOTHS: MHIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOTO ITUTAHHS,
MOJOIIAE CPEJICTBA, MATEPHAIIbI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukamus XuMHU4eCKuX 3JI€EMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNeKTpoHHbIE KOHPUTYPALIUA aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, 3JIEKTPOHHBbIC KOH(DUTYypaluu HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.1. MenneneeBa. CBA3b NEPUOIUYECKOrO 3akoHA U [lepnoanyueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEM CTPOEHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaMm. 3HA4YeHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHYECKasi CBSI3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEPIHsl U IJIMHA CBsA3U. [10JIIpHOCTD, HANPABJIEHHOCTD U
HAChIIIAEMOCTh KOBaJIECHTHOW CBsA3U. KpaTHeie cBs3u. BopoponHas CB3b.
MexMOneKyIIpHbIE B3aUMOAECHCTBHS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (HAa IPUMEPE COECTMHEHMM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMILIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsITHE O KOOPAWHAIMOHHOW XUMUH.

Bemectsa  MOJEKYJISPHOIO M HEMOJIEKYJSPHOTO  CTpO€Hus.  Tumel
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucrtemax. Mctuauele pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrHocoObl BBIPaKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasl J0JI BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHUEHTpauus. HacellieHHble 1
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kprcramioruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHUATBHEIC
Ha3BaHUS OTJIEJIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX pEaKIUi B HEOPraHWYECKONW M OpraHUYecKOu
XUMUH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
SHEPTUM MPU XUMUYECKUX peakiusax. TernoBbie 23pHEKThl XUMUUYECKUX PEaKIUH.
TepmoxuMuYeCcKre YypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCUMOCTh OT Pa3jINYHbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakinu. Karainus u Katalin3aTopsbl.

OO6paTtumble U1 HeoOpaTUMbIE peaklui. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOTO paBHOBecHUsi. DaKkTOpbl, BIUSIONIME HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHUSA: TeMIepaTypa, JaBJIE€HUE U KOHIIEHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunoun Jle [larense.

Onektponutuyeckas gucconuarnus. CuibHble W cJIaOble DJIEKTPOJIMUTHI.
Crenenb aucconuanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpasibHa,
niesniouHas. Bonoponnsiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTelh W BOCCTAaHOBUTENb. [Ipollecchl OKHCIEHUSI U BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 paCTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HX MpPEeBpalllCHUN:
pa3lioKEHHE TEPOKCHUIA BOJOPOJAa B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTALTNYECKUX PEIIETOK, MTPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, Olpe/eeHre
Cpelbl PacTBOPOB C TMOMOILIBI HHIUKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU ¢ TMOJOKEHUE XHMHYECKOTO
pPaBHOBECHSI.

Heopranuueckass XuMus.

[Tonoxxenne HemeTauioB B Ilepuoanmdeckoi cucteMe XUMHUYECKHUX
anementoB J.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. PU3HUECKHUE
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHSI HEMETAIJIOB (HAa MPUMEPE KHUCIOPOa, CEPHI,
docdopa u yraepona).

Bonopon. Ilomydyenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJylaMd M HEMeTalylaMHU, BOCCTaHOBUTENbHBIC CBOWMCTBA. [ 'mapuisl.
TomnIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxknenne B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE |
XMMHUYECKHE CBOMCTBA. ['aJloreHOBOMOPOIbl. BaxkHeumme KUCI0pOACOACpKAIIUE
COCJIMHEHUS TajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJy4YCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHUM.



Kucmopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOTyYCHHUS
Kkuciopoaa. OuU3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUbI U IEPOKCHIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI TOJNy4deHUs, (PU3MUECKHUE U
xuMuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepsi(1V), okcua
ceppi(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [IpuMeHeHne ceprl U €€ COeTUHEHN.

A3zor. Haxoxaenue B mpupojie, CHOCOOBI TMOJy4YyeHus, (Qusndyeckue u
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMenenne azorta
U €T0 COCTMHECHHUI. A30THBIE yI0OpCHHUS.

®ochop. Haxoxnenwe B mpupojsie, CHOCOOBI MONMydeHUS, (PU3HUECKUE U
xumuueckue cpoiictBa. dochunpr u pochun. Oxcuasl docdopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
ya0OpeHus.

Yrinepon, HaxoXIeHHWE B TOpUpPoOjAE. AJUIOTPONHBIE  MOIUDHUKAIUN.
duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, 0OpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yronpHast kuciora u eé
COJIU. AKTHBUPOBAHHBIN yTojb, afcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTpYOku. [IpuMeHeHre NpoCThIX BEIHIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €T0
COECIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[Ipumenenune kpeMHus U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B [leproandeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aTOMOB MeTauioB. OOmime
¢dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe MeTalioB B OBITY M TEXHHKE.
CruiaBbl METaJIOB.

DNIEKTPOXUMHUYECKUM psAJl  HampsbkeHuil  metamwioB.  OOImuMe  CrocoObl

MOJTYy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMAPOMETALTYPIHsl,
anekTpoMeramutyprus. [lonstue o koppo3uu mertamioB. CrnocoObl 3aluThl OT
KOPPO3UH.

Obmas xapakrepuctuka MmetamwioB |A-rpynnsl [lepuonuyeckoit cUCTEMBI
XUMUYECKUX 2dneMeHToB. Hatpuii u kanuii: mnonydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COECIMHEHU.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer I[lepuomnyeckoit cucteMsl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KaJblLUW: TOJydYeHHe, (PU3NUECKHe U
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTBIX BEIIECTB M HMX COEIUHEHUM.
XécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AJIOMUHUIN: TTOTy4YeHHe, (PU3NYECKUE U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
POCTOTO BEIIECTBA M €ro coeAuHeHuid. AmdoTepHbIe CBOWCTBA OKCHUAA U
TUAPOKCUAA ATFOMUHUS, THIPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucTuka MeTauioB 1oO0ouHbIX noarpynn  (b-rpymm)
[Tepuoauueckor CUCTEMbI XUMUYECKUX JJIEMEHTOB.

Ou3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTENbHBIE CBOKCTBA. [loyueHne u npuMeHeHne xpoma.

OU3UYECKUE W XMMHUYECKHME CBOMCTBA MApraHla M €ro COECAUHEHUM.
Baxuneiimue coenunennss Mapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranar kanus, €ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIEI,
ruapokcuasl U conn xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

Ou3nYecKrue 1 XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muuk: monydyeHue, (U3MUECKUE W XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA M TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [[puMenenue
[IMHKA U €r0 COCIUHEHU.

OKCNIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX MPEBPALICHUM:
u3ydeHue oOpaslloB HEMETaJUIOB, TOpeHue cepwl, gocdopa, keme3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKuMu «MeTtaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAIIJIOB C BOJON (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI04€EH, KAYECTBEHHBIE PEAKIIUH HA HEOPraHUYECKUE aHHUOHBI, KATUOH BOAOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHCJIOT M IIENIOYEH, PEIICHHE SKCIEPUMEHTAIbHbBIX 3aa4 M0 TEMaM
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U hochop U UX COCAMHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYIID», «MeTamibl MOOOYHBIX TOATPYTII.

XuMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOMYMBOTO pa3BUTHUS dyenoBedyecTBa. [loHsTue
O HAy4YHbIX METOJIaX TIO3HAHUSI M METOAOJIOTUM HAYYHOTO MCCIEIOBAHUSA.
HayuHble TPUHIIMITBI OPTraHU3alMU XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIITIEHHbIE
CroCcoObI TOJTYUEHHUSI BAXXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa,
CEpPHOM KHCIOTHI, MeTaHoJa). [I[poMbIlIIEeHHBIE CITOCOOBI MOJYYEHUSI METAJUIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOWIEH CpEelbl U €ro MOCIE/ICTBUS.
Ponp xumuu B o0ecrieueHnn SHEPreTuueckoil 6€30macHOCTH.

XuMusi © 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeacrBa. IIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIULIHBI.



XuMusl MUY OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE J00aBku. Poiib xuMuu B
oOecreyeHn MUIIeBO 0€30MacHOCTH.

Kocmernueckue u mnapdromepHbsie cpeicTBa. beitoBas xumuda. I[lpaBuna
0e30MacHOro0 MCIHOJIb30BaHUS MpenaparoB OBITOBOW XWMHUU B IOBCEAHEBHOM
KU3ZHHU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHsl B CeJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKu, CTEKJIO, KepaMHKa.
Marepnansl 1 2neKTpoHUKU. HaHOTEXHOMNMOTHA.

PacuérHble 3anaum.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIU OJIHO W3
BEILIECTB MMEET NpUMeEcH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €ciId OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIICHTpAIIMU BEIlECTBA B pacTBOpe, JOJU BBIXOAA NPOJIYKTa PEaAKIUU OT
TEOPETUYECKH BO3ZMOYKHOTO.

MexnpenMeTHsIe CBSI3H.

Peanuzanus  MeXOpeAMETHBIX CBA3EH MpU  HU3YyYEHUH oOOlmel u
HEOpPraHu4ecKkorM XxuMuM B 11 Kilacce oCyIlecTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHM, IPUHATHIX B OTAEIBbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KiIacCHU(PUKAIUS, MEPUOANIHOCTh, HAOIIOACHME,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTE€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHUE BELIECTBA, HACAIbHBIN Tra3,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opranusm, sKocucTema, ouocdepa, MeTaboJIU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, JKUPBI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuUHEpaATBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pECYpPCHL.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTtepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MPOMBIIIJIEHHOCTb,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHErO
oOirero 00pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
00y4YaroUIUMHUCA POCCUMCKOM TpaKJaHCKOW HWJIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHHUIO; HAIMYME MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJU4yue
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1I€JU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUA TIpeaMeTa «XHUMHUSD»  OTPakaroT
c(hOPMUPOBAHHOCTb OIBITA I[103HABATECILHOW M TMPAKTUYECKOU JESITEIHLHOCTH
oOyyJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEHLHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IIpeaMeTa «XUMHUS»  OTPa)KaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATCILHOW M IPAKTUYSCKOM JIESITCIHBHOCTH
oOyyJaromuxcs B MPOIECcce peann3anuu o0pa3oBaTeIbHOM ACATEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX MPaB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMHYECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMUHbBIX BUJIOB YUCOHOU €SI TENHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

[EHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUJIOKEHUSI XUMHUHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yibTaT
JUTATENIbHBIX ~ HAOIIOJCHUM, KPOIMOTIMBBIX  JIKCIEPUMEHTAJIBHBIX  MOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpECa M [O3HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOLIEM
aHanu3e MH(QOpPMAaIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlLMH, CBA3aHHBIE C XUMUUYECKUMU SIBICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEUICHMSI, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMUpPOBaAHUSA KYJbTYPbI 310POBbSI:

NMOHUMAaHUSl IEHHOCTEH 310poBOro U 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHHUS K COOCTBEHHOMY (DU3MYECKOMY M
NICUXUYECKOMY 3/10POBBIO;

COOIONIEHUsT TIpaBUi 0O€30MacHOro OOpaIleHus C BeEliecTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYIOBOM EATEIHLHOCTH;

NOHUMAaHUS LEHHOCTH TNPaBWI HHIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HETNPUATUS BPEIHBIX MPUBBIYCK (YMOTpEOICHUS
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHS);

5) TPY/10BOI0 BOCTIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0OBATEIbCKON
NEeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYruX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEUICHUH MPAaKTUYECKUX 3ajad
COLMaIbHON HANpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGECcCuil pa3iudyHoOro pojia, B TOM
Yyclie HA OCHOBE MPUMEHEHHsI MPEAMETHBIX 3HAHUN IO XUMUH;

YBa)XEHHUSA K TPYY, JIOASAM TPyJia U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKkTOpuUu
oOpa3zoBanus, Oyaymiedl mpodeccun M peaau3aiuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU I€JIECOO0PA3HOTO0 OTHOLIEHUS K MNPHUPOJE KAaK HCTOYHHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJI€;

NOHUMAaHUSl TJOOATBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHMS HEOOXOJIMMOCTH WCIIOJB30BAHUS JIOCTHOKCHUM XUMHM  JUIS
pELIEHHsT BOPOCOB PallHOHATIBHOTO MPUPOJOIIOIb30BaAHHUS;

AKTUBHOIO HENPUATUA JACUCTBHM, TMPUHOCIIIMX BpPEH OKpPYKaAOUIEH
NPUPOJHON cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUS PAa3BUTOTO SKOJIOTMYECKOTO MBILUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OITbITa JIEATEIIbHOCTH AKOJIOTUYECKOM HAMpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW M COLUAIBHOU
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoOuu;

7) LUEHHOCTH HAYYHOI'O NMO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH M OOIIECTBEHHOMN MPAKTUKH;

MOHUMAHMUS CHeMUUKA XUMHM Kak HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJI0CTHOTO
npeACcTaBlIeHUs] 00 OKpY’KalolleM MUPE KaK O €IWHCTBE MPUPOABLI U YeJIOBEKa, B
MO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH IMPOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
HABUJIM3AIUA: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW POJIM B
CO3JJaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTYpBl, B pEHICHUH TI00aIbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYCCKOM,
MUIIEBON M DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYCHUHN
YCJIOBUHM yCHEUIHOTO TPY/Jia U SKOJOTHYECKH KOM(POPTHOM KU3HU KaXKIOr0 YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHMS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIS aHAJM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JieaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJB30BaTh XHUMHUYECKHUE 3HAHUSA IS
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECa K MNO3HAHUIO, UCCIIEIOBATEIBCKOM JEATENBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3iuyHbIX chepax npodhecCHOHATbHOM
JIEATEIILHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl IO XUMHUHU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHUS, OTPAKAIOIIUE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(HuKy METOJOB ITO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHsl, SIBJICHUE,
polrece, CUCTeMa, Hay4dHbIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwus, HcCle0BaHne, HAOTIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISATUBHEIC), 00€eCIIeYnBAIOIIINE dbopMHpOBaHUE (GYHKIIMOHATBHOU
I'PaMOTHOCTH M COITUATTbHOM KOMIICTCHITMHN O00YyYarOIIUXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIB30BATH OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUA B IMMO3HABATEILHOM U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETrYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJlM3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcisaTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABIICHHBIMHU IIEJISIMU;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICTIATh XapaKTEPHbIC NMPHU3HAKU TMOHATHM U yCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAHUS M KPUTEPUU I KJIAaCCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJCHHUS (MHAYKTUBHBIC, JICIYKTHUBHBLIE, 10
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBaEMbIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATHh B MPOIIECCE MO3HAHUS MCIOJb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATE MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢opMmyJia, ypaBHEHHE XUMHYECKOU



peakuy — MpH PEIICHUH YYeOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEaKIUH.

2) 0a30BbIC HCCIEI0BATEIbCKUE 1CHCTBUA:

BJIAJ€Th OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuunii;

(GopMyIHUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIBHO C(OpPMYJIHMpPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOM
NESTENbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEUIeHUs] NPaKTUYECKUX 3aJlayd, NPUMEHEHUIO pa3InYHBIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh WHMOPMALMIO PAa3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GbopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS YyYEeOHBIX 3a1a4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMaANbHYIO  GOpMYy  MPEACTABICHUS
uHpopmaImu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXIpeAMEeTHble ((usmyeckue u
MaTeMaTHYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMmyHuKaTHBHbBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMBbI B XOJ€ 1Uajaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJITIOKEHHOM 3a1a4H;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIIBHO UK COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3aluud yueOHOTO MpoeKTa, U GOopMyIHpPOBATH BHIBOJIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS NO3ULHUN B
X0Ji€ 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

PeryisiTuBHBIC YHUBepCAJbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIBHYIO
NeSTENIbHOCTh, Ompefenss e€ Ield U 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh IMpe/laraéMblii aJropuT™M JeMCTBUM mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEN0BATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIN CcrMOco0 HMX peHIeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIAITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMoOaHaln3a |
CaMOOLICHKH.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ybTaThl OCBOSHHUS MTPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs BKJIIOYAIOT creruduueckue
JUTsl y9eOHOTO peameTa « XUMUs) HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMU U MPEoOPa30BAHUIO 3HAHUM, BUBI JCSITEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHS W MPUMEHEHWIO 3HAHWU B PA3IUYHBIX YUEOHBIX
CUTYyallMsIX, a TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe IO XHWMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 10 TrOJaM
V3y4YCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYCHUU OPraHUYECKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ PoJii B OOECICUCHUH YCTOMYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKON U



NUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX VCTOYHHKOB SHEPIUH, B obecrieyeHuun pPaLMOHAIIBHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO U IPUPOJHOMU CPEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIIUE MMOHATHS — XUMUYECKUI IEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, THUOpUIM3alMs AaTOMHBIX oOpOuTalel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeNeT, (QyHKIIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHas M HPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJIOTH, YTIEBOAOPOJBI,
KHCIIOPOA- U a30TCOJAEpKAIMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH Jl. M. MenneneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] SHEPruM TMpPU XUMUYECKUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMUMHMUYECKHUX SBJICHH; MPEICTABICHUS
O MEXaHU3Max XHMHUYECKHMX peakUuuid, TEPMOAMHAMMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pexTol, opueHTanTsl | u Il pona);
(dakTomornyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
UCTIOJb30BAaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIIMX  HAay4HbIX  OPHUHLIMNAX  XUMHUYECKOTrO
IPOU3BO/ICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOMA, TepepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COECIMHEHMI;

c(hOpMHUPOBAHHOCTH YMEHMIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKIHUA W PACKPBIBATH UX CYILIHOCTH:
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUi  MOCPEJICTBOM  COCTABJICHMS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;



M3rOTaBJIUBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEHIECTB ISl WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMUBATh MPUHAICKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINpeIeaEHHOMY
KJIaccy/Tpynmne CO€IMHEHUM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
HomeHkiatype (IUPAC) u nmpuBOIUTH TpPUBHAIBHBIC HA3BaHHS IS OTACIBHBIX
MpEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIULEPHUH,
ATWICHIJINKONb, (eHo, (QopManabAeru/l, aueTaibIerull, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAsA, OJICMHOBAS, MaJlbMUTHHOBASI KUCIIOTHI,
TJIMIUH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIWH, JTUBUHUJ, U30MPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

chOpMHUPOBAHHOCTh yMEHUS ONPENENSATh BHJ XWMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAaJIGHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTb YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytieposa ayis 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTb  YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkre M XUMHYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKIOAIKAHOB, aJIKEHOB, aJIKaJHECHOB,
QJIKWHOB, AapOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, JTU- U TOJIHCAXapujoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHl C KCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTU U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKu U
MPaKTHYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
MeTOJax MO3HaHUsA — HAOJIIOJAEHUU, U3MEPEHUH, MOJICTUPOBAHUN, SKCIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUSI PUMEHSITh OCHOBHBIE orepanuu
MBICITUTEIBHON JEATeIbHOCTU — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3EH — ISl U3y4YCHUs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepPUaIbHOIO €JIWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH JUIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

chOpMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIUM C UCIOIb30BaHUEM (PU3MUIECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BELIECTBA), XapPaKTEPU3YIOIIHX
BEILIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysIBl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C TO3UIMH  SKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENbHOCTH YENIOBEKAa, CBS3aHHOW C MepepadOTKOU
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELICHUN
po0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJYyYeHHUE U U3YUYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAcCIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHOro oOpalieHusi ¢ BElIeCTBaMU U JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIMpOBaTh IIEh HWCCICAOBAHMS, NPEACTABIATh B paslIuyHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

coOJII0/1aTh MpaBuUia SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATEIILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS, OKpYKarouien
MPUPOJIHON CPEbl U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO [EUCTBUS HA >KUBBIE OPTraHU3MBbI
OTpeIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIci nokazatens [T/1K;

aHAJIM3UPOBATH I1EJECOO00PA3HOCTh NMPUMEHEHUSI OPraHWYECKHX BEIIECTB B
MPOMBINIJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IEJICHANPABICHHBIA TTOWUCK
XUMHUYECKON MHGOPMAIINH B PA3IUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATH XUMUUYECKYI0 MH(pOpMaAIMIO, TIepepadaTshiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHOW y4eOHOI 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmmas W HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SIBJICHUW MPUPOJLI, O MECT€ U 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHUSI, B pEUIEHUU MNPOOJIEeM SKOJOTHYECKOM, SHEPreTUYECKON M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JIaHMM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECICUECHUM PAllMOHAJIBLHOIO IMPHUPOJAOIOIL30BaHuUs, B
GbopMUpPOBAaHUU MHUPOBO33PEHUST M OOIIEH KyJIbTypbl 4YelIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAralolINe TOHATUS — XHUMHUYECKHH D3JIEMEHT, aToM, SIpO aToma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHMSI aTOMa, THOpUIM3AIMs aTOMHBIX OpOUTaNe, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeTaUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJTIMYECKasi peméTka, XHUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDIJICKTPOIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEHb JUCCOILMAIUU,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMUYECKOW PEaKIuu, CKOPOCTh XUMHUECKON peaKklnu, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJICKTPOJIUTHUYECKON TUCCOIUAINM, TEPUOANUYCCKUN
3akoH /[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAaHECHUS U
MpEBPALICHUS] SHEPTUU MPU XUMHUUYECKUX PEaKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JEXKallue B OCHOBE [MOHUMAaHUs
NPUYUHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIDHOM  YPOBHSIX; TMPEJCTABICHHS O MEXaHU3Max XHUMHYECKUX
peakuuii, TEpPMOJMHAMUYECKMX UM KHHETHUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JHUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHHH W 0e30MacHOM
WCIIOJIb30BaHUN BXKHEUIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETPHOCTH  YE€JOBEeKa, OONMMX  HAYYHBIX  NPHUHIMIAX  XUMHAYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHbIC MPHU3HAKU TTOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMUCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpAIICHUN;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHHMs (GOpMyJl BEUIECTB M  YpPaBHEHHM  XHMMHUYECKUX  PpEaKLUH,
cucreMarndeckyro HoMmeHknIaTypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEJENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIEHTHAs,
VOHHAs, METAJNIMYECKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOM CBSI3W M THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

c(OPMUPOBAHHOCTh ~ yMEHMH:  KJIacCU(UUUPOBATh:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIIUHU 10 PA3JIMYHBIM MIPU3HAKAM (YHUCITY
U COCTaBy pearupyrolux BeIIEeCTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTENEHEl OKHCIEHUS JIIEMEHTOB, OOpaTUMOCTH, YYaCTUIO KaTalu3aTropa |
JPyTHE); CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKALIUN
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPUOJUYECKOTO 3aKoHa /I,
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

Cc(OPMUPOBAHHOCTh YMEHHUIl: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XMMHUYECKHX DJJIEMEHTOB IEPBOrO—4ETBEPTOrO IEPUOJOB
ITepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYyPOBHM», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE M BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHUM no mnepuomaM U rpynnam Ilepmommueckon cucremsr [l U.
MeHieneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOUECK;

chOpMHPOBAHHOCTh YMCHHIA: XapaKTEPH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI;

c(OPMHPOBAHHOCTh YMEHUS  PACKpbIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUIA MOCPEACTBOM COCTABJIEHMS 3JIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOro oOMeHa NMyTEM COCTaBJICHMSI UX TOJHBIX WU
COKpAaIIEHHBIX  WMOHHBIX  yPaBHEHUW;  peakUMM  TUAPOIM3a;  peakiuiu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE r'HIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUSA );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMMHMUYECKOW peakIMi B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHHUS XUMUUECKOTO PaBHOBECHUS 101 BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

chOpPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHHUS CEPHOM KHCIOThI, aMMHUakKa,
oOlIue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JI€CO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOIICHUS PUCK-TIONb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUM TPUPOABI — HAOMIOEHNe, HW3MEpPEeHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIIEI0BAaHUHN BEIIECTB
U s OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMEIIINX MECTO B MPHUPOJE,
MPAKTUYECKOMN JAEATETbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTb yMEHHUSA MPOBOJAUTH PACUETH: C UCIOIb30BaHUEM
MOHSATUM «MacCoOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPALUS»;
MaccChl BelIecTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKiuy; 3HAYCHHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHbIO AMCCOIMAlMU; Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ PacTBOpa C
OnpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT MpUMECH); JOJM BBIXOJA NPOJYKTA PEaKIUH; OOBEMHBIX OTHOIICHHUI
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUIAHUPOBATH W MPOBOAWTH
XUMUYECKUH  JKCIEepuMEeHT  (IpOBEIEeHHE  peakiuid  HOHHOTO  OOMeEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTAaBa HEOPTaHUYECKHUX BEIIECTB, ONpE/ISICHUE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIINBI HWHIWKATOPOB, WM3y4YCHUE BIUSHUS
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakiu, pelieHue
AKCHEPUMEHTANIbHBIX 3afad 1o Temam «Mertamne» u  «Hemeramis») ¢
COOJTI0/IEHEM TTpaBUJI 6€30MacHOr0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GOpMyJIUpOBaThH I€Jb HCCIEIOBAHUS, TMPEJICTABIATh B
paznuuHOM (Qopme pe3yibTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OIEHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOIOIATh TTpaBUiia TOJIb30BAHUS XHMUIECKOM
nocyiol W abopaTopHBIM 000pyAOBaHHWEM, OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIIMSIMHU I10 BBHITIOJIHEHUIO JITA0OPATOPHBIX XUMHUYECKUX
OTMBITOB, HJKOJIOTUYECKH I€JeCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEJISX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYXKAIOLIEH MPUPOIHOMN
Cpeapl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCHYECKOTO JICMCTBHUS HA >KHUBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKHUX
BEIIECTB, ITOHKMMAas cMbIci nokaszarens [1/1K;

c(hOPMUPOBAHHOCTb YMEHUMN: OCYILIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMHUYECKON MH(OpMALINK B pAa3IMYHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-Hay4YHast
JUTEpaTypa, CpeacTBa MaccoBoi mHMopManuu, UHTepHET U ApyTrue), KpUTHICCKU
aHAJIM3UPOBATh XUMHUUYECKYI0 MH(POpPMAIHIO, TIepepadaTeiBaTh €€ M HCIIOIb30BaTh
B COOTBETCTBHUH C MTOCTABJICHHOM yueOHOU 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

[IpenmeT oprannueckon xumun. Teopus

11 CTPOEHMS OPraHUYEeCKUX coeuHeHuil A. M. 8
bytneposa
Hroro no pasneny 8

Paznen 2. Yriaesoaopoansl

HpeﬂeHLHBIC YIJI€BOAOPOAbl — AJIKAHBI,

2.1 5
[UKIIOATTKAHbI

99 HenpenenpHbIe YIII€BOIOPOIBI: AJTKECHEI, 14
QJIKAaTUCHBI, AJTKHHBI

2.3 ApomaTH4ecKue yrieBoa0po/ bl (apeHbl) 8

24 [TpupogHBIE HCTOYHHUKH YTICBOJOPOIOB U HX 4
nepepadoTka

2.5 l"anoreHnpor3BOAHBIC YTIEBOIOPOIOB 4

Htoro no pazneny 35

Paznen 3. Kuciiopoacoaep:xamiue oprannieckue coeJuHeHNs
3.1 Cnuptsl. ®enon 11

KapOonunbHbIE COEMHEHUS: aTbICTHIBI 1

3.2
keToHbl. KapOoHoBbIe KUCTOTHL. CIIOKHBIS

21

KoHTpoJbHbIE
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



s¢upsl. XKups
3.3 VYrneBoasl

Uroro no pazgeny

Pasnen 4. A3oTcoaepxamme opraHudecKue coeIMHeHus1

4.1 AwMuHbl. AMUHOKHCIOTEL. beku
Uroro no pazgeny

Pa3znen 5. BbicokomoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 BricokoMonexyisipHble COeTUHEHHS

Uroro no pazaeny

OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME

41

12
12

102

10



11 KITACC

HanmeHoBaHue pa3/ie/ioB U TeM
Ne i/m
NporpamMMel

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue aroma. Ilepuonnyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. . Menaeneena

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMUYECKUe peakliuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Hewmeranmnsi

2.2 Mertaibst
Hroro no paszneny

Pa3zgea 3. XuMus u :Ku3HbL

31 Metonnl MO3HaHUA B XUMHUU. XUMUS U

KHN3Hb

Wtoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

11

19
39

31

23
54

102

KoHTpoibHbIe
padoTsbI

10

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl












YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBemnienne»
» Xumus, 11 knacc/ I'abpuensa O.C., Ocrpoymos W.I'., Cnaakos C.A., JIéBkuH

A.H., Axunonepnoe o6mectBo «3narensctBo «IIpocsemienue»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

MeTtonuueckoe nmocodre K yaeOHUKY XUMHUU

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://him.1september.ru/

http://som.fsio.ru/subject.asp?id=10000755 —

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://hemi.wallst.ru/

http://www.college.ru/chemistry/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html



http://www.edu.yar.ru/russian/cources/chem/
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