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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpaMma mo XWMHUHM Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUS
pazpabotana Ha ocHOBe DenepanbHOTO 3akoHa OT 29.12.2012 No 273-d3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanbHOM 00pa3oBaTeNbHON MpOrpaMMbl cpenHero obmero oopazoBanus(DOIl
COO), mnpexacraBneHHbix B @DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragpapre COQO, c¢ yuérom Konuenmuum mnpenoaaBaHusi Y4eOHOro IpeIMeTa
«Xumusi» B oOpazoBaTelbHBIX  opraHuzanusx Poccuiickoit ~ denepanmm,
peaIu3ylonMx OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHHI
«Crpareruu pa3Butusi Bocriutanus B Poccuiickoit denepanuu Ha nepuona o 2025
rona» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3yYEHUsl 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOro oOpazoBanusi y4ammuxcs 10-11 kmaccoB. UM3yueHue
npeaMeTa, peaaudyeMoe B YCIOBUSIX JTU(PEepeHIMpPOBAHHOTO, MTPO(YHIBHOTO
oOy4eHHMs, NPU3BAHO OOECHEeYUTh OOLE00Pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO MJid ajanTalid UX K OBICTPO
MEHSIOIIMMCS YCIOBHSM KM3HU B COLIMYME, a TaKKe ISl MPOAOJKEHUSI OOyUEHHUs B
OpraHu3anusX MpoPEeCcCHOHAILHOTO 00pa3oBaHMs, B KOTOPBIX XHUMHUS SIBISETCA
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B nporpamMe mno XuUMHM Ha3HauY€HHE TMpeAMeTa «XUMHS» MOJIydaeT
NOAPOOHYIO HHTEPIIPETALINIO B COOTBETCTBUU C OCHOBOIOJIATAIOLIMMU MOJIOKEHUSIMU
OI'OC COO o B3auMOOOYCIIOBIECHHOCTH ILIe€NieH, COACp)KaHUsA, PE3yJIbTaTOB
oOydeHHs U TpeOOBaHHMIM K YPOBHIO MOATOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBITIOIHSIEMbBIC TPOTPAMMOi IO XUMUU (QYHKIIUH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3auus KOTOopoil  olecreunBaeT
MOJIyYCHUE TPEICTABICHUA O LEJAX, COJAEpKaHHM, OOIIel CcTpaTreruu
oOy4eHHMsI, BOCIUTAHUS W Pa3BUTHS OOYYArOIIMXCS CPEJICTBAMH MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHM3alMOHHO-TUIAHUPYIOILIAs, KOTOpass MpeayCMaTpUuBaeT OMNpe/eiCHuE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH U3yYEHUs y4eOHOTO
MaTepuaiia, KOJUYECTBEHHbIX M KA4YECTBEHHBIX €ro XapaKTEePUCTUK;
MOJXO0/I0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI KOHTPOJISI M OLICHKH
0o0pa30BaTeNbHBIX JOCTH)KCHUH OOydaloIIMXcsi B paMKaX HTOTOBOU
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMeHa M0 XMMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e yCTaHaBIMBAET WHBAPHWAHTHOE MPEIMETHOE COJIepKaHUe, 00sS3aTeIbHOE IS
U3y4eHUsT B paMKax  OTIEIbHBIX  mpoduiiel, mpeaycMaTpuBaeT
pacrpenelieHue W CTPYKTypUpOBaHUE €ro 1Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e JAET MPUMEPHOE pacupenesieHue yueOHOrO0 BPEMEHH, PEKOMEHIYEMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

e TpemjaraeT MPUMEPHYIO IMOCIEJOBATEIbHOCTh  HM3y4YEHHUS  y4eOHOTro
MaTepuana ¢ y4€TOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYI0 MHTEPIIPETALMIO LIeJIEH U 33[1a4 U3YUYEHUs MPEeaMETa Ha
yIIyONI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero oOmiero  o0pa3oBaHMs, COJEPXKATEIBHOM  XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHMSI  OCHOBHOM  00pa3oBaTesbHON
POTPaMMBI CpEeIIHETrO o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIpPEMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  ACHUCTBUH  OOydYaromerocss 1O  OCBOEHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULKAM B IIPOrpaMMe IO XHMHHM INPETyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOYYEHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
3a mpedenamMu  yCTAHOBJIGHHOW  MPOrpaMMONl MO  XUMHUU  00s3aTEIbHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COJEp)KaHHUs Y4eOHOro mpeaMeTa «XUMHUD)
0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIIOIIEH, KOTOpas JOJKHA
OIIPENAEIATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO NPOpuUIIst 00y4eHHUs .

B coorBerctBuM ¢ KoHuenryainbHbIMH mnojoxkeHusMu PIroC COO o
Ha3HAYEHUHU MNpeaIMeToB 0a30BOro M yriayOJIEHHOTO ypOBHEW B  CHUCTEME
nudpepeHInpoBaHHOTO 00YUYEHUSI HA YPOBHE CPEHETr0 00IIEero oOpa3oBaHUs XUMHUS
Ha ypOBHE yriyOJEHHOrO U3yUeHUsl HAMpaBjeH Ha peain3aliio IPeeMCTBEHHOCTH C
MOCJIEAYIOLIUM 3TArloOM IMOJYYEHHUs] XUMUYECKOTr0 00pa3oBaHMs B paMKax M3y4eHHUs
CHEIUATIbHBIX E€CTECTBEHHO-HAYYHBIX W XHWMHUYECKMX JUCHUIUIMH B BYy3aX U
OpraHu3alusIX cpeaHero npodeccuoHaIbHOro 0opasoBanusi. B 3Toil cBA3M U3yueHue
npenMera  «XUMHsS» OPHUEHTHPOBAHO IPEHMYLIECTBEHHO HAa paclIMpEeHHE U
yriayOJleHHe TEOpEeTUYeCKOM M MPAKTUYECKOM MOJArOTOBKM  00ydaroIiuxcs,
BBIOPABIIKX OMNpeAeN€HHbIN Npoduib OOydeHHs, B TOM YHUCJIE C MEPCHEKTUBOU
MOCJIEAYIONIEr0  TMOJYYEHHS] XMMHYECKOro  O00pa3oBaHUsi B OpraHU3aILMsIX
npodeccuoHanbHOro odOpaszoBanus. Hapsimy ¢ stum, B cBete TpeboaHuit ®I'OC
COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHUs (eaepaabHO 00pa3oBaTEIbHON
OporpaMMbl  CpelHero o0mero oOpa3oBaHMsl HU3Y4YeHHE MpeaMmeTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKXK€ Ha peUIeHUE 337a4 BOCIUTAHUS U COLUAIBLHOTO Pa3BUTHUS
oOy4Jaronuxcsi, Ha (OPMUPOBAHUE Y HUX OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHUN
parMoHaIM3aIM  y4eOHOTO TpyJda W OOOOMIEHHBIX CIIOCOOOB JIEATEILHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBngomMu  TipeaMeTa «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUs
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranmueckas xumus» u  «OOmas u



Heopranuwdeckas xumusi». [Ipu ompeneneHnr MOaX0J0B K OTOOPY U CTPYKTYpPHOU
OpraHu3alliy COJAEPKAHMS ITUX KypCOB B IIPOrpaMMe 10 XMMHUU 332 OCHOBY HPHHSTHI
nosoxkenuss ®I'OC COO o paznmuuusix 0a30BOroO U yriayOJIEHHOTO YPOBHEHN U3yUeHHs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» ©u «OOmass u
HEOPTraHUYECKasi XUMHUSD COCTABISET COBOKYIMTHOCTh MPEIMETHBIX 3HAHUW U YMEHHU,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yYEHHsI NIpeIMeTa. JTa CUCTEMa 3HAHUU
MOJIY4YaeT OMNPEAEIEHHOE TEOPETUUYECKOE TOMOJIHEHHUE, IMO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJBIINI 00bEM (hakToMOTHUECKOro MaTepuana. Tak, Ha
yrayOnéHHOM  ypOBHE  HW3Yy4YeHHUs  Ipeamera  obOecrneueHa  BO3MOXKHOCTH
3HAYUTENLHOTO YBEJIMUYEHUSI 00bEMa 3HAHUN O XUMHUYECKHX JIEMEHTaX M CBOMCTBAax
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YriyOJieHUs MPEACTaBICHUI O CTPOCHHUH
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX IMPOTEKAHUS PEaKIui,
paccMaTpUBaE€MbIX C TOYKM 3pEHUS XUMHYECKOM KHHETHKA W TEPMOAMHAMHKHU.
N3ydyenne mnepuoauydeckoro 3akoHa W llepmoguyueckod CHCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3UpPyeTCsi HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABIECHUSAX O
CTpPOEHUHU aToMa. XMUMHUYECKasi CBI3b OOBACHSETCS C TOUKU 3PEHUST SHEPTETUYECKHUX
U3MEHEHU Tmpu e€ o00pa3oBaHUU U pa3pylLICHUH, a TakKe C TOYKH 3pEHUs
MeXaHU3MOB €€ oOpazoBaHus. l3ydyeHune TUNOB peakuuid JOMOJHSAETCA
(bopMHpPOBaHHUEM NPEICTABICHUN 00 3IEKTPOXUMUYECKHX MPOIECCaX U ANEKTPOIU3E
pacIuIaBOB U PacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHH MPU PaCCMOTPEHHUH
PEaKIMOHHON CTIOCOOHOCTH COEMHEHUN YIesieTcsi 0c000e BHUMaHKUE BOIpocaM 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX
pEaKIUi.

Oco0oe 3HaueHre UMEET TO, YTO HA COJAEP’KaHUE KypPCOB XMMHUH YTIyOJIEHHOTO
YPOBHSI U3y4E€HUS JIJIsl KJIACCOB OMpeAei€HHOro npodusis (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpy W XapakTep JONOJHCHUH K OOIIeld cHucTeMe NPEAMETHBIX 3HAHMM)
OKa3bIBAIOT BIUSHUE CMEKHbBIE IPeAMETHI. Tak, HapuMep, B COACPKAHUM MTPEIMETA
JUISL KJIACCOB XHMMMKO-(U3MYecKoro mnpoduiig OosbplIoe 3HauyeHue OyayT HMETh
AJIIEMEHTBl y4yeOHOro marepuana no oOmed xumuu. [lpu uzydyeHuum mnpeamera B
JAHHOM CJIy4ae akIeHT OyZeT CAellaH Ha OOUIHOCTh METOJOB MO3HAHMS, OOUTHOCTD
3aKOHOB M TEOpHWA B XMMHM U B (PHU3KUKE: aTOMHO-MOJICKYJISpHAs TEOpHUS
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS MAacCChl M DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToE.

B 10 e BpeMs B coJiep>KaHUU TIpeIMETa JIJIsl KJIACCOB XMMUKO-OMOJIOTUYECKOTO
npoduiis OGONMBIIUI yACHbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3Tom
cllydae MpeloCTaBIAETCS BO3MOXKHOCTh JJIsl 00siee 0OCTOSTENIbHOTO PacCMOTPEHUS
XUMHUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOI
BXOJAT, K TMPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMHbI, OEJKH,



VIJIEBOJIbl, HYKJIEMHOBBIE KHUCIOTHI W japyrue. Ilpu »ToM 3HaHUS O cOCTaBe M
CBOMCTBAaxX MHPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KaT
OCHOBOM  JUII M3y4YeHUs CYIIHOCTH IMpoueccoB  (OTOCHUHTE3a, JbIXaHUA,
MULLIEBAPECHHUS.

B mane ¢opMHpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB IMO3HAHMS W OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHMM W3y4yeHue npeaMera «XHUMHs» Ha YIUIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4YEOHBIMM TMpEeIMETaMH, BXOJAIIMMHU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeThl», «MaTtemaTuka W
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3yueHun yueOHOro npenMera « XUMUs» Ha YrIyOJEHHOM YpOBHE TaKXke,
KaK Ha YPOBHE OCHOBHOTO M CPEIHEro o01iero oopa3zoBanusi (Ha 0a30BOM ypOBHE),
3a/ladyeil TMEepPBOCTENEHHON 3HAYUMOCTH SBJISIETCS (POPMUPOBAHHE OCHOB HAyKHU
XUMHUHU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTU
YeJ0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenne 3Tol 3a1aum Ha
yrayOJ€HHOM YPOBHE M3YUYEHUS MpEIMEeTa MPEeIoaraeT peaan3alnio TaKuX Leeu,
KaK:

e (opMupoBaHue TmpeACTaBICHUI: O MaTepuaJbHOM E€IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTHU SIBJICHUN MPUPOJbBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poiaud B oOecredyeHuu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM,
DHEPreTUYCCKOM W TMHINEBOM O€30IacHOCTH, B Pa3BUTHUM MEIUIIMHEI,
CO37IaHMM HOBBIX MaTE€pPUAIOB, HOBBIX MCTOYHUKOB SHEPTUU, B 0OECIICUYCHUN
PaIlMOHAIBHOTO MPUPOJIONIONIB30BAHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U
oOlEel KyJIbTypbl YeEJIOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJTHOU CpPELE;

e OCBOCHME CHCTEMBI 3HAHHH, JIEKALIUX B OCHOBE XUMUUYECKON COCTABIISAIOLLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PYHIAMEHTAJIBHBIX TOHATHUIA,
3aKOHOB U TEOPUM XUMHUM, COBPEMEHHBIX MPEJICTABICHUNH O CTPOCHUU
BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOANHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHWS] XUMUYECKUX PpEAKUIU, O XUMHUUYECKOM
pPaBHOBECHH, PACTBOPAX U JHUCIEPCHBIX CHUCTEMax, 00 OOMMX HAayYHBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BOJICTBA;

e (opmupoBaHue y 0o0yJarommuxcs OCO3HAHHOTO MTOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKHX 3HAHUA JUIsI OOBSICHEHUS
KITFOUEBBIX HUJEH W MpoOJieM COBPEMEHHOW XUMUH, Uil OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, HMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IPAMOTHOTO pEIIeHUsT MpoO0JIeM, CBSI3aHHBIX C XMUMHUEH, MPOrHO3UPOBAHUS,



aHaNMM3a M OIEHKH C TO3UIUN IKOJOTHYECKOW O€30MacHOCTH IMOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBS3AHHOW C
XUMUYECKUM MPOU3BOCTBOM, HCIIOJIB30BAHUEM H IepePabOTKOM BEIIECTB;

e yriyOJieHHWe MPEeJCTaBICHUN O HAYyYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIsL TpUOOPETeHHUs] YMEHUW OpPHEHTHPOBATbCA B MHpPE BEIIECTB U
OOBSCHCHHSI XUMHUYECKUX SBJICHUH, HMMEIOIMIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTH U TOBCETHEBHOM KU3HMU.

B 1muane peanuzanuu  mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIUX
GyHKUIMNA 1IEJIOCTHOM CHCTEMBbI CpEJHEro ooOIiero oOpa3oBaHUS MpPU HU3YyUYEHUHU
npeaMera «XuMus» Ha yriayOoJaéHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1EeU U 33/1a4l, KaK:

e BOCIHTAaHHE YOCKIAEHHOCTH B MIO3HABAEMOCTH SIBIICHUMA TIPUPOJIBI, YBAKEHUS
K TpOIECCy TBOpYECTBA B OOJACTH TEOPETUYECKUX U MPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAllUM K OOYYEHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHHUS
OO0IIEYeIIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
criocoOHOocTe oOydaromuxcs, (OPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOILIEHHSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO KakK
YCIIOBHIO YCIICIIHONW TPO(GeCCHOHATIBHOW W OOIIECTBEHHOW ACATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHME yMEHMI W HABBHIKOB Pa3yMHOTO IPHUPOIONOIL30BAHMSI,
Pa3BUTHUE PKOJOTHUECKON KYyJBTYphI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OO01iee 4nuCIO YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS XUMHUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooOmiero odpa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 knacce —102 gaca (3 yaca B HeZIeIIO).



COAEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

OJEeKTPOHHOE CTPOEHHWE aToMa yriepojaa: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHbINM). TUIbl NEpEeKpbIBAaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbyHkuuoHagsHOM rpymnme. ['omonorus. 'omonoruueckue psiapl. Cucremarudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHs BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3AMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBOIICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBpallCHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pusznueckue CBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. [loHsATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
LIEJIOYHOM cpele.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YHACTUEM CITMPTOBBIX U aJlbJAECTUIHOM
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoze u npuMmeHenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyYyeHHEe >PHUpPOB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE PacTBOpa TIIIOKO3bI ¢ Tuiapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomarudeckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudaThdyeckux aMuHoB. [lonyueHue aHuiIMHA U3
HUTPOOEH30Ia.

AmuHOKHUCIHOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUHU, O0pa3oBaHUE MENTUIHON CBA3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TCOoJepKalllue  OpraHWYecKhe  COCAMHEHUS» U «Pacno3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
IPOJIYKTOB CrOpaHusi, MO KOJHUYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM YpOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dboTocuHTE3, nOBIXaHWE, OENKHW, YIJIEBOIbI, >XUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTUINBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIeCKIX 3JEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOneKkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOrO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u lleproanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB MO TpynnaM MW NepuojaM. 3HAYCHHE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJIUHA CBI3U. [[0asIpHOCTH, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILIEHTpalus. HacellieHHbIEe 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAaHEHHUS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakuu. Katann3 u kaTalnu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUIA BOJIOPOJa B NPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(hakTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu ¢ TMOJOKEHUE XUMHYECKOIO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHne KuCIopoacoaepxanime
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMeneHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE YIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpUpojAE. AJUIOTPONMHBIE  MOJIU(PUKALMIY.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne npocThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €0
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHuil. CTEKI10, €ro Moay4YeHue, BUJIbI CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHWil  metamwioB.  OOmue  CrmocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyieMeHToB. Hatpuii u kanuii: mnonydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHEHHUM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKejie3a U ero coeAruHeHuil. OKCcuipl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTauibl U CIUIaBbD), B3aUMOJCIHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHUYECKUE aHUOHbI, KATUOH BOAOPO/Ia
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamuibl TOOOYHBIX MOATPYIID.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUSI BAKHEUIINX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi © 340poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. I[lpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XuMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIICBEIE J00aBKH. Poilb Xumuu B
00eCIIeUeHUH TTHIEBOI 0E€30IaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. boitoBas xummus. [lpasuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU. XUMHS B CTPOUTEIBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepHabl (IIEMEHT,
OeToH). XuUMHS B CEJIbCKOM Xo3sicTBe. OpraHnyeckue U MHUHEpaJIbHbIC
yA0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, KEepaMuKa.
Marepuansl AJ1s 2IeKTpOHUKH. HaHOTeXHOIOT M.

Pacuérurle 3amaun.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OIHO U3
BEIIIECTB HMMEET IIpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKkiuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBoOpa C OMNpeeEHHON
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAI[MU BEIIECTBA B pacTBOpe, JOJIM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3HU.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM oOOlmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buosnorusi: kieTka, opraHusMm, sKocucTema, ouocdepa, MeTaboIrU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIURO,
pecypcwl. TexHomorus: XAMUYeCKas MIPOMBIILJICHHOCTb, MEeTaJLTyprusi,
CTPOUTENIbHBIE MaTepHalbl, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, THUIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHAIIOB,
AIIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWU
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHIM A
JIMUYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJIXOA0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero 0o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOTPEICICHUIO; HAUTMYUE MOTHUBAIUU K
00y4eHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJU4YWe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA II03HABATEJILHOM M TMPAKTUYECKOW JESATEIHbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOydJaromuxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh WM TIPHHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IMIOJYYEHHH U IMOCIECAYIOIIEM
aHajau3e MH(POpMAIUK O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XHUMHU,



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1LEHHOCTEH 3JI0pOBOrO0 M 0Oe30MacHOro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BATEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4yacTWE B PEHICHWH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 Mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl cCHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37laHMM HOBOW 0a3bl MaTepUabHOM KYyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHUpa M cHeuuduKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIEC YHHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 0a3oBble JIOrHYecKUE AeMCTBHUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

KCIMOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

IIPUMEHATH B MPOLIECCE MMO3HAHUS HCIIOJIB3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEIICHUH Y4eOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3ajiad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((pU3nYecKue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMbI B XOZ€ IUaIora u/uiu
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3aa4H;



BBICTYIIATh C MIPE3EHTAIMEN PE3yIbTaTOB MO3HABATEILHOM JEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJTHEHUH
XMUMHUYECKOTO IKCIIEPUMEHTA, PAKTUYECKON pabOThI IO UCCIIET0BAHUIO CBOICTB
U3y4aeMbIX BELIECTB, peI3allMi yUeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIbI
10 pe3yJbTaTaM NPOBEIEHHBIX UCCIEAOBAaHUI MYTEM COTJIACOBAaHUS MTO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Pery/iiTUBHbIE YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

CaMOCTOATEJBHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  I[O3HABATEJIbHYIO
NESTENIbHOCTD, ONpefensds €€ Lelu W 3aJaud, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEIaraéMblii  aJIfOPUTM JACUCTBUHA IpU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOWpaTh Hauboee
3¢ (eKTUBHBIA croco0 HMX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBISITh CaMOKOHTPOJIb  JI€ATEIbHOCTM Ha OCHOBE CcaMoOaHalu3a M
CaMOOILICHKH.

MNPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHbIC pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKUE
JUIs y4eOHOTo npeaMeTa «XUMHUs HayyHble 3HAHUS, YMEHUS U CLIOCOOBI AEUCTBUM
[0 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHWN B Pa3IUYHBIX YYEOHBIX
CUTYaIUsX, a TAK)KE B peabHBIX )KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C XUMHEH. B
oporpaMMe IO XUMHUHU TPEIMETHbIE pPEe3yJbTaTbl MpPEJCTaBICHbl IO Tojam
U3YYEHUS.

10 KJIACC

[IpenmeTHbie pe3ynpTaThl OCBOEHHUS Kypca «OpraHmueckas XUMHSD
OTpaXkaror:

Cc(OPMUPOBAHHOCTh NPEJACTABICHUNA: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYHMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHaliOB,
HOBBIX HCTOYHHUKOB SHEPIuH, B o0ecrneueHnu palroHaIbHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJloBEeKa, a TakKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQJICHNE  CHCTEMON  XMMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAralole NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpuau3aIus aTOMHBIX oOpOuTaliel, HWOH, MOJEKYyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTENIEHb OKUCIEHUS, XHMUYECKasl CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PYHKIUOHATbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3axkon J[. M. MenneneeBa, Teopus CTPOEHHUS OpPraHHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI MPUYUHHOCTHU U CUCTEMHOCTH XUMHUYECKUX SIBICHHI; MpPeICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U 0OE€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, IepepadOTKH HePTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHaBIMBATBbUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEITMHEHMI;
chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  INOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOIO OallaHca JTUX peakluil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAUICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIIEH, AllETHIECH, TOJIYOJ], TJIULEPHUH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerun, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NATbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAIKAHOB, AJIKEHOB, aJIKA/IUCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, aJbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYI0  CBSI3b  MEXKAY  HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIUUA MBICIUTEIHLHOM
JIEATEIIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 000OIIeHHE, CHCTeMaTU3allulo,
BBISIBJICHUE TPUUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BEIIECTB U
XAMHWYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOrO €IMHCTBA MHPA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX



BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
dbopMysIBI BEMIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCIIOIb30BATHIIOYUYEHHbBIC 3HAHUS JIJI MPUHSTUS TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (TIOJy4eHHE M HW3YYEHUE CBOMCTB OPraHUYECKHX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIVIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAaMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAsi CMbICH TTokasaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMAIINK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHast U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MIHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XUMUSD OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTe M 3HAUCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ POl B OOECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
bopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YeJOBEKa, a TaKxke



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U MPHUPOJHOMN
CpPENe;BIACHNE  CHCTEMOM  XMMHYECKMX  3HAaHHMW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS — XUMHUYECKUH DJJIEMEHT, aToM, SApO aroMa,
M30TOIIBI, DJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJA, BAJEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJuIMYecKas, BOJOPOIHA),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEJIEKTPOJIUTHL, IJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMHYECKON PEaKLUN, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (T€OPHS JJIEKTPOIMTHYECKOW IHUCCOLMALUHU, NEPUOIUYECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILEHNs] DHEPIUU NPU XMMHUUYECKUX PEAKLHUAX, 3aKOH IIOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUsA
IPUYUHHOCTA W CHCTEMHOCTM  XUMHYECKUX  SIBIICHHM; COBPEMCHHBIC
IIPEACTABICHNUs. O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJSIPHOM YpPOBHSX; TPEACTABICHHUS O MEXaHU3MaX XHUMHYECKHX
peaKkiui, TEPMOAMHAMMUYECKMX M  KHUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M IUCIIEPCHBIX CHCTEMAX;
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
UCIOJIb30BaHUHU BaXKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IPH
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHMS MCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEISATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAsi, METaJUInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMUYECKOM  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;



cOPMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU MO PAa3IMYHbIM PU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUN
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKLUH;

c(OpMUPOBAHHOCTh YMEHHSI PACKPHIBATh CMBICI MEPHOINYECKOr0 3akoHa /.
. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XWMHYECKHX JJEMEHTOB MEPBOr0O—YETBEPTOrO MNEPHUOJIOB
[Tepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysl  TOHSTHUA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHW», «S-, P-, d-aTOMHbIC
opOUTaIN», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnmueckoit cucremsr [ W.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX 3JIEKTPOHHBIX 000JI0YEK;

C()OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (ONHUCHIBaTh) OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMHU BEIIECTBAMH C
MIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpPbIBATh CYHIHOCTb: OKHCJIHMTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
TUX pPEAKUUH; peakuil MOHHOTO OOMEHa IMyTEM COCTaBJIEHUS HMX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aTIOMUHUS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
W3MEHEHUS! CKOPOCTH XHMMHMUYECKOW pEaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakToOpoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHS MO BIMSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluHu,
JeXallue B OCHOBE MPOMBIIUICEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHLIMIBI XUMHUYECKHUX MPOU3BOJICTB; 1E€Iec000pa3HOCTh
IPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NMO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEHUe, H3MEPEHHE, MOJEIMPOBAHUE,



AKCHEPUMEHT (peajbHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCTIEPUMEHTATILHOM HMCCIIEI0BAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKAa U B IOBCETHEBHOM )KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jiee 0CO3HAHHOTO TOHUMAaHHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi TOJSl BEUIECTBA B PAaCTBOPE» U «MOJIAPHAS KOHLIEHTPALUs»;
MaccChl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OTHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB; TEIJIOBOTO A dexTa
peaKkIuy; 3HA4YCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHCIOT W IIEJIOoYeH C
W3BECTHOM CTENEHBIO JAUCCOLMAIMM, Macchl (00BbEMA, KOJIMYECTBA BEHIECTBA)
MPOAYKTa PEAKUHH, €CIM OJHO U3 MCXOJHBIX BELIECTB JTAHO B BHJE pacTBOpa C
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJIYKTa pEaKIUH; OOBEMHBIX OTHOUIEHUH
razoB;c()OPMUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEJILHO IJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUH  JKCIepUMEHT  (IpOBEIEHHE  peakIuii  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbIO HHIUKATOPOB, H3YyUYCHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOW  pEaklu, pelieHue
OKCIIEPUMEHTANbHBIX 3afad 1o Temam «Metammey u  «Hemeramnwsy) ¢
COOJTI0JIEHNEM TIpaBUJI 0€30MacHOr0 O0palleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (opMyIupoBaTh I€Jdb HWCCIAEAOBAHHS, TPEICTABIATh B
paznuuHoi QopMe pe3ysbTaThl IKCIEPUMEHTA, AHAIM3UPOBATh U OLIEHUBATHHUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BaAHUS XUMHUYECKOM
MocyIol W JabopaTOpHBIM O00OpyJOBaHHWEM, OOpallieHHus C BelIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUST B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYXKArOILIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JIEUCTBUSL HA YKUBBIE OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHATM3UPOBATHXUMHUECKYI0 HHGOPMAIHIO, TepepadaThiBaTheé W MCIOIb30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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11 KJIACC

HaumeHoBaHue pa3iesioB M TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znean 1.Teopernueckue 0CHOBbI XUMHH

Ctpoenue atoma. [lepuoguueckuit
3akoH u [lepuoanueckas cuctema

1.1 9
XHUMHYECKUX djeMeHToB /I, M.
Menneneesa
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11
' BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 19
Htoro no paznemny 39
Pa3nen 2.Heoprannueckasi XuMmusi
2.1 ‘ Hemeramisl 31
2.2 ‘ MerTaisl 23
Hroro no pazneny 54
Pa3znen 3.XuMus 4 :XM3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9
' KU3HD
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jara nzydyenus

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O
MHOI000pa3uy OPraHu4EeCKUX COETMHEHUI

DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U
BO30YXJIEHHOE COCTOsIHMSI). BajleHTHBIE BO3MOXKHOCTH aTomMa
yriaepona

XUMHYECKast CBSA3b B OPraHUYECKUX COCIUHEHUSAX.
Mexanu3Mbl 00pa30BaHUs KOBAJEHTHON CBS3U, CIIOCOObI
paspbiBa CBs3EH

Teopust cTpoeHUs OpraHuYECKuX coeuHeHnd A. M.
byrneposa

Buasl nzomepun: cTpykTypHas, IpOCTPAHCTBEHHAS.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX
COeTMHEHNN

[TpencraBienue o kaaccu(UKALUU U CUCTEMATHUECKast
HoMeHKkiatypa (IUPAC) oprannyeckux BeIecTB

Knaccudukanus peakiuii B OpraHu4ecKon XUMUN

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/Ie 3HAHUH 110 TEME

AJKaHBI: TOMOJIOTUUECKHH psiji, o01mas Gopmyna,
HOMEHKJIaTypa U U30MepHsl, DIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

10

11

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

HaxoxaeHue aikaHOB B npuponac. CnocoOb1 TMOJIYYCHHUA U
MMPUMCHCHHUC aJIKAHOB




Huknoankansl: o0mas Gopmyiia, HOMEHKIIATypa U U30MEpHs,

12 OCOOEHHOCTH CTPOSHHUS U XUMUYECKUX CBOHCTB, CIIOCOOBI 1
HOJIy4EeHHUs U IPUMEHEHUE
Pemenne pac4€THBIX 3a/1a4 HA OIIPEAEICHUE MOJIEKYJIAPHON

13 (opMyIIBI OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM 1
aTOMOB 3JIEMEHTOB, BXO/AIINX B €ro coctaB. CucTeMaTH3amus
1 0000I11[eHNE 3HAHUI IO TEME
AJKEHBI: TOMOJIOTHYECKHIA psifl, 001mas ¢popmyina,

14 HOMEHKJIATypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1
MoJieky1. CTpyKTypHasi ¥ UC-TPAHC-U30MEPHS AIKCHOB

15 dusnueckue U XMMUYecKre CBOMCTBA ajukeHoB. IIpaBuio 1
MapkoBHHUKOBA

16 CriocoOb! nostyyeHust 1 NpUMEHEHNE aJIKEHOB 1

17 [Ipaktuueckas padora Ne 1 mo teme "[lomydenue sTuiieHa u 1
M3y4eHUE ero CBOUCTB"

18 Pemenne pacuéTHbIX 3aa4 Ha ONpeIeIeHNE MOJIEKYIIIpHON 1
(opMyIbI OPraHMYECKOTO BEIeCTBa

19 AJNKanueHsl: CONMPsHKEHHBIE, U30JIMPOBAaHHBIE, 1
KyMyJupoBaHHble. OCOOEHHOCTH 3JI€KTPOHHOTO CTPOEHUS

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMEHOB

21 CriocoObI nostyyeHus 1 NpUMEHEHNE allKaJeHOB 1
AJKWHBI: TOMOJIOTUYECKHH psl, oOmas hopmyra,

22 HOMEHKJIaTypa, AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJI, (PU3HUECKHE CBOCTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b 1

25 CriocoObI nostyueHus 1 IPUMEHEHNE alIKUHOB 1

26 Pemenne 3amaq: pacy€Thl Mo ypaBHEHUIO XUMHYECKOM 1




peakiuu

27 Cucremarusanusa 1 0000IeHNEe 3HAHUN 110 TEME
ApeHBI: TOMOJIOTHYECKUH psill, o0mias popmyna,

28 HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKYJ OeH30J1a U TOIyoJIa, UX (pru3rueckue CBOCTBa

29 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIMY 3aMEILEHUs

30 XYMUYECKUE CBOWCTBA apEHOB: PEAKIUH MPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA

39 Pemenne pacuéTHbIX 3324 Ha ONpeAeTIeHIE MOIEKYIIPHON
(GOpMyJITbI OPraHUIECKOTO BEIIECTBA

33 CniocoOblI Moty4eHus U IpUMEHEHHE apeHOB

34 I'enernueckas cBsi3b MEKAY pa3IHYHBIMU KJIACCAMH
YTJIEBOAOPOIOB

35 Pacuétpl o ypaBHEHUAM XUMHUECKUX PEaKIIUH.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHHbI# yroib ¥ NpoIyKThl €ro nepepadboTKu

38 Hed1b 1 cioco6s! e€ nepepabotku. [IpuMeHenne npo1ykToB
nepepaboTKu HePTH

39 I'enernueckas CBsI3b MEKAY pa3IMIHBIMU KJIACCAMH
YTIJIEBOAOPOIOB

40 ["ajoreHonpou3BOHbBIE YTIEBOJOPOIOB: MIEKTPOHHOE
CTPOCHUE; pEaKIH 3aMEIICHHUS TaloreHa

a1 JlelicTBue menouei Ha TaJIOreHIPOU3BOAHBIE.
B3aumoselicTBue nuranoreHaIKkaHOB ¢ MAarHHEM U IIUHKOM

42 CuctemaTtuzanus 1 0000IIeHNE 3HAHHH 110 pa3Iery




"Vrnesonopoast"

43 KoHnTtpoinbnas padota mo teme "YriaeBoaopo b
[IpenenbHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTUYCCKUH PsI,

44 obmas popmyia, CTpOCHHE MOJIEKYII, H30MEpHs,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckre CBONCTBA

45 XVMHUYECKUE CBOWCTBA IPEICITBHBIX OJHOATOMHBIX CITUPTOB

46 CrniocoOblI MoTy4eHus U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB

47 [IpocTeie 3¢upsl: HOMEHKIATYpa U H30MEPHs, 0COOCHHOCTH
(GUBHYECKUX U XUMHUYECKUX CBOWCTB

48 MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
du3HYECKre M XUMUIECKIE CBOHCTBA

49 CniocoOblI MoTy4eHus U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB

50 DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
TokcuaHOCTh (heHOITA

51 XuMHu4ecKue cBoicTBa (heHoma

52 Cnioco0sI noy4yeHus U mpuMeHeHne heHomna

53 [TpakTrdeckas pabota Ne 2. Perienne skcriepuMeHTaIbHBIX
3aza4 no teme "CrupTsl ¥ GpeHonsr"

54 CucremaTtu3anys U 0000IIeHHEe 3HAHUN TI0 TeMe
AnbIeruipl ¥ KETOHBI: SJIEKTPOHHOE CTPOSHUE KapOOHMIILHOM

55 IPYNIbL; TOMOJIOTUYECKUE PsJibl, 0011as popmyiia, H30Mepus U
HOMECHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: PU3NYECKUE CBOWCTBA; PEAKIIHH
MIPUCOCTMHCHHUS

57 Peakiuu okuciIeHHs U KaYECTBEHHBIE PEAKIINH albJACTHAOB U
KETOHOB

58 CriocoObI TOTy4YeHUs aTbACTHU/IOB U KETOHOB




OaHOOCHOBHEIE MpeAebHBIC KAPOOHOBBIC KHCIIOTHI,

>9 0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI

60 W3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, UX
¢u3nveckne CBONCTBA

61 XUMHUYECKHE CBOICTBA MPEEIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U apOMaTUYECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BICIIMX KapOOHOBBIX KHCIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObI mosrydeHus 1 IpUMEHEHnEe KapOOHOBBIX KHCIIOT

66 CrnoxHble 3(hupbl: TOMOJIOTHYECKU psil, 0O1as Gpopmyia,
U30MEpHs 1 HOMEHKJIaTypa

67 duznyecKkue 1 XUMUIECKHE CBOHCTBA YPHUPOB
Pemenne pac4€THBIX 3a1a4: 0 YPABHEHUIO XUMUYECKON

68 peaKIyu, Ha OTPeIeTICHNE MOJICKYIISIPHON (OPMYITBI
OpPraHUYeCKOTO BEIECTBA

69 [TpakTtuyeckas pabora Ne 3. PemeHue skcrepuMeHTaIbHbBIX
3aga4 1o Teme "Kap6oHoBble kuciaoThl. CiaoxHbIe 3¢upb"

70 XKupsr: cTpoenue, pu3nUecKrue 1 XUMUYECKHe CBOMCTBA
(ruaponus)

71 Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX OCTATKH
HETIpeIeTbHBIX KUPHBIX KHCIOT. JKUPHI B IPHpOIe
MBpl1a KaKk coJId BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEEe

72 neiictue. [ToHATHE O CHHTETHUECKUX MOIOIIUX CPEACTBaX

(CMC)




I'enernueckas cBI3b YIJIICBOAOPOAOB U KUCIOPOACOACPIKAIINX

3 OpPraHUYECKUX BEIIECTB

74 Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKLIUN

75 CucreMmarusanusa 1 0000IeHNEe 3HAHUN 110 TEME

76 OO01mas XxapakTepUCTHKA YTIIEBOAOB U KIACCH(PUKAIUS
YIJIEBOJOB (MOHO-, JIM- ¥ TIOJIUCAXaPH/Ibl)

77 MoHocaxapuabl: pu3nuecKue CBOMCTBa M HAX0XKICHHUE B
npupoe

78 [IpumMeHneHwme TIII0KO3bI, €€ 3HAYCHHUE B )KU3HEAEATEILHOCTH
OopraHusma

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxneHnue B
NpUPOJIC U TPUMEHEHHUE TUCaXapuioB

80 [Tonucaxapuabl: cTpoeHHE MaKpOMOJIEKYJI, pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemienne pacueTHbIX 3a7a4 Ha ONpPEIEICHUE I0JIU BBIXOa
MPOIYKTA PEAKIIMH OT TEOPETUIECKHA BO3MOKHOTO

83 CucremaTtu3zaiys u 0000IIeHHE 3HAHUI TI0 pa3aeny

84 KonTpoasHas pabora no teme "Kucnopoconepxaiue
OpraHUYecKHue coequHeHns"

85 AMUHBL: K1accu(pUKaIM, CTPOCHNUE MOJIEKYI, 00111ast
dopmyna, u3oMepus, HOMEHKIaTypa U (Pu3NYecKre CBOMCTBA

86 XUMHYECKHE CBOMCTBA ann(paTHIeCKUX aMUHOB

87 AHWIVH: CTPOCHUE aHWJINHA, 0COOCHHOCTH XUMHUYECKUX
CBOMCTB aHUJIMHA

88 Crioco0bI nostyueHus 1 IpUMeHeHHe anupaTHIeCKUX aMHUHOB

89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, pu3nueckue




cBoiicTBa. OTAENbHbIE IPEACTABUTEIHN 0-AMUHOKHUCIIOT

XHUMHUYecKre CBOMCTBA AMHMHOKHUCIIOT, UX OHOJIOrHYECKOe

%0 3HAYCHHE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TENTHIO0B 1

91 benku kak mpupoIHbIE TIOJUMEPHI; CTPYKTYPBI OCIKOB 1

92 XUMHUYECKUE CBOMCTBA OEIIKOB
A3oTcozepkaliie reTepouKInuYecKue COeTMHEHUS.

93 HyxknenHoBbIE KUCIOTHI: COCTaB, CTPOSHUE U OMOJIOTHYECKast 1
pOJIb

94 [IpakTudeckas padora Ne 4. Pemenue skcepuMeHTATbHBIX 1
3a7a4 1o teme "A3oTcoaepxKaniue OpraHm4eckue coeTMHeHus "

95 [IpakTudeckas padora Ne 5. Pemenue skcriepuMeHTATbHBIX 1
3az1a4 1o Teme "Pacnio3HaBaHHE OPraHUYECKUX COETUHEHUI"

96 KoHTposnbHas pabota o Teme "A30Tcoaepkaiue 1
OpraHuYyecKue coequHeHus"
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX

97 COETMHEHUI U METOJIbl UX CHHTE3a —IIOJNMepHU3allis U 1
MOJMKOHACHCALINS

98 [Mnactmacchl. YTunm3anus u nmepepadoTka IacTHKa

99 DnacToMepbl: HaTypallbHbIN CUHTETHYECKHE Kaydyku. Pe3nnHa

100 BonokHa: HaTypalibHbIE, HCKYCCTBEHHBIEC, CHHTETHUYECKHE. 1
[Tonumepsl criennanbHOrO Ha3HAYCHUS

101 [TpakTrueckas pabota Ne 6. Perenne skcriepuMeHTaIbHBIX 1
3az1a4 o Teme "Pacnio3HaBaHMe MjacTMacc U BOJIOKOH"

102 O06o001IeHre U cUCTeMaTH3allus U3YYeHHOTO MaTepuraa 1o 1
TeMe "BbICOKOMONEKYIIIpHBIE COETMHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka JaTa nzydyenus
Bcero

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIEMEHT. 1
M3oTombl

2 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC YHCIIa 1

3 Knaccudukanus XuMU4ecKux 3J1eMeHToB (S-, p-, d-, f- 1
AJIEMEHTHI)

4 PacnipeneneHue 351eKTPOHOB 110 ATOMHBIM OpOUTATISAM 1

5 DNEKTPOHHBIE KOH(DUTYpAITUN AaTOMOB 3JICMCHTOB B OCHOBHOM 1
1 BO30YXKJIEHHOM COCTOSIHUH

6 DNEKTPOHHBIC KOH(DUTYpAITUN HOHOB. 1
DIIEeKTPOOTPULIATEITLHOCTh
Ilepuonnueckuii 3akoH u [lepronuueckas cuctema

7 xumuuecknx snemeHToB J[. . MeHneneeBa, cBA3b C 1
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMUYECKUX DJIEMEHTOB

8 ¥ 00pa3yeMbIX UMHU TPOCTHIX U CJIOKHBIX BEIIECTB MO TPyIamM 1
U TIepuoJiaM

9 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1
Bunbr xumudeckoii cBa3u. MexaHu3mbl 00pa3oBaHUs

10 KOBAJICHTHOM CBsA3U. BogopoaHas cBsizb. MeXMOIEKYISIpHbIE 1
B3aMMOJICHCTBHS
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b

11 ANIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM 1
CTPOCHHEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX COSTMHEHUSIX: COCTAB U 1




HOMEHKJIAaTypa

BCH_IGCTBa MOJICKYJISIPHOI'O U HEMOJIEKYJIAPHOI'O CTPOCHMUS.

13 THUIBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB

14 [TonsTue o nucnepcHsIx cucreMax. IlpeacraBnenue o
KOJIJIOUJHBIX PacTBOpax

15 HcTunHbIe pacTBOPHI: HACBHILIEHHBIE U HEHACBIILIEHHBIE,
pactBopuMOCTh. KpucTtamuroruaparsl

16 CriocoObI BeIpaXXKCHHSI KOHIIEHTPAIIUH PACTBOPOB

17 Pemenue 3a1au ¢ ucnosib30BaHUEM MOHATHM "MaccoBast 10715
pacTBOpEHHOrO BellecTna", "MOJIsIpHasi KOHLIEHTparus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

19 Cucremarusanusa 1 0000II[eHIE 3HAHUN 10 TEME
KonTtponbHas padora no Temam "CtpoeHue aToma.

20 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xumuyeckux aemeHToB [l. . Menaeneesa", "Ctpoenue
BeecTBa. MHorooOpasue BeriecTs"
Knaccudukanus XuMrUuecKkux peakiiuii B HeOpraHM4ecKoil u

21 OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U MPEBPALCHUS] SHEPTUU TPU XUMHUYECKUX
peakuusax

99 TennoBble 3¢ dexThl XMMUYECKUX peakiuii. Tepmoxumudeckue
ypaBHEHUS

93 Boruncnenus no ypaBHEHUSIM XUMUUYECKUX pPEaKLni U
TEPMOXUMHYECKUM YPaBHEHUAM

24 CKOpOCTh XMMUYECKOHN peakuuu, €€ 3aBUCUMOCTb OT

pasmuuHbIX pakTopoB. Karanus u kataam3aTtopsl

25

T'omorennsie u IFETCPOrcHHLIC PCAKIINN




[Ipaktudeckas padora Ne 1 mo Teme "BiusHue pa3mudyHbIX

26 ($haKkTOpOB HA CKOPOCTh XUMHUYECKON peakiuu" 1

97 OO6patumMbie 1 HEOOpaTUMBbIE PEAKIIMUA. XUMUYECKOE 1
paBHOBECHE

28 [TpakTrueckas padota Ne 2 o teme "BiusHue pa3ianyHbIX 1
(bakTOpOB Ha MOJOKEHHE XUMHUYECKOTr0 paBHOBeCHA"

29 DnexTponauTrydeckas auccoruanus. CUIbHbBIE U c1a0ble 1
3eKTponuThl. CTeneHb QUCCOLUAuU

30 Honnoe npoussenenue Boabl. Cpea BOJAHBIX pacTBOPOB. 1
Bonoponusriii mokasarens (pH) pactBopa

31 ['unponus coneil. Peakiuu, mpoTekaronue B pacTBOpax 1
JIEKTPOIIUTOB

32 [IpakTryeckast padora Ne 3 o Teme "XuMu4eckne peakiunuu B 1
pacTBopax 3JIeKTPOJIUTOB"

33 OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE peakuu. Baxkueliue 1
OKHCITUTENN U BOCCTAHOBUTEIU

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemienue 3a1au pa3auyHbIX TUIOB 1

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB 1

38 CucremaTtu3aiys U 0000IIeHre 3HaHU TI0 TeMe " XUMUYecKue 1
peakuun"

39 KonTponpHas pabora no Teme "XuMudeckne peakuuu' 1
[Tonoxxenue HemeTaioB B [lepuoauueckoil cucreme

40 xuMHudecknux daeMeHToB JI. V1. MenneneeBa u 0COOCHHOCTH 1

cTpoeHus uX aToMoB. Du3nyeckre CBOMCTBA HEMETAIIOB




AJnoTponust HeMeTauIoB (Ha IpUMepe KHCIOPOAa, Cephl,

41
dbocdopa u yriaepoa)

42 Bopopona: nonydyenue, pusnueckue 1 XMMUYECKHE CBOHCTBA.
I'mapunet

43 ["anoreHsl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI MOTYUCHHUS,
buznyeckue 1 XuMUYECKHe CBONCTBA

44 l'anorenoBonopoasl. BaxuHeline KuciopoacoaepxKamnme
COEIMHEHUS TaJIOTEHOB

45 JlabopaTopHbIe U IPOMBIIIIICHHBIC CIIOCOOBI TIOTYYCHUS
rajoreHoB. [ I[puMeHeHune raJloreHoB U UX COCITMHEHUI

46 [TpakTiueckas pabota Ne 4. Perienne skcriepuMeHTaIbHBIX
3axay o teme "l"anoredsr"”
Kucnopon: mabopatopHbie H MPOMBIILICHHBIC CTIOCOOBI

47 NOJy4YeHUs, PU3NIECKUE U XUMUYECKHEe CBoWicTBa. O30H.
[TpuMmeHeHue KUCIopoIa U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHBIX TUTIOB

50 Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI OTyUEHUS,
bu3nYecKre M XUMUIECKHIE CBOHCTBA

51 CepoBonopo/i, cynbhuabt

59 Kucnopoaconepxaiiue coequaeHus cepbl. OcoOeHHOCTH
CBOWCTB CEpHOMN KUCIIOTHI

53 [IpakTuueckas pabora Ne 5. Pemienue skcnepuMeHTalIbHbBIX
3aaa4 no teme "Cepa u €€ coequHeHus"

54 A30T: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI OTYUEHUS,
dbuznyecKrue 1 XUMUIECKHE CBOMCTBA. AMMUAK, HUTPUIBI

55 Kucnopoaconepxaniue coenquuenus a3ora. OcoOEHHOCTH

CBOMCTB a30THOU KHCJIOTHI




56 [IpumeHeHne a30Ta ¥ €ro COeAMHEHUH. A30THBIE YA0OpEHHS

57 ®ocdop: HaxoXKIEHHE B IPUPOAE, CIOCOOBI OTyUYEHHUS,
¢u3nueckue u xumMuueckue cBoiictsa. @ochuast u pochun

58 Oxkcuabl pochopa, pochopcoaepxarire kuciaotol. Conu
(dhochopHON KHCIIOTHI

59 [Tpumenenne dpocdopa u ero coequnenuii. DochopHsie
yao0peHust

60 [TpakTrueckas padora Ne 6. Penienne sxciepuMeHTAIBHBIX
3ama4d o Teme "A3oT u pocdop u ux coeguHEeHU"
VYrnepoa: HaxoXkJIeHUE B MPUPO/IE, ATUIOTPOITHBIE

61 MoauduKauu; GU3NIeCKue 1 XUMHIESCKHE CBOMCTRA,
pUMEHEHUE

62 Oxcun yriepoaa(ll), oxcua yrinepona(1V), yroiapHas KuciaoTa u
e€ conu

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB

64 Kpemuuii: HaxoxJ1eHuE B MPUPOJIE, CIIOCOOBI MOTyYEHUS,
buznyecKkue 1 XUMUYECKHEe CBONCTBA

65 Oxkcun kpemuus(1V), kpeMHUEBass KUCIOTa, CHIIMKAThI

66 [TpumeHeHue KpeMHUS U ero coenuHeHuit. CTeKio, ero
MOJTy4YeHUE, BUJIbI CTEKIIa

67 Pemenue 3a1a4 pa3muIHBIX THIIOB

68 Cucrematu3anus u o6o0mienue 3Hanuii o reme "Hemeranmsr"

69 KonTpoapHas padora o Teme "Hemeramisr"

20 AHaM3 pe3yIbTaToOB KOHTPOIBHON PaOOTHI, KOPPEKITHS
omuOoK

71 [Tonmoxenne mertamios B [lepuoguueckoii cucreme

XHMHYECKHX 3JeMeHTOB. OCOOCHHOCTH CTPOCHUA




SJICKTPOHHBIX 000JI04EK aTOMOB METAJLJIOB

OO6mue ¢puznueckre cBoMcTBa MeTauioB. [Ipumenenue

72 METAJUIOB B OBITY U TEXHUKE

73 Cmnasel MetaiuioB. Kopposus meramios

74 Pewienue 3an1a4 pa3au4HbIX TUIIOB

75 DIEeKTPOXUMHUYECCKUN Pl HAMPsDKeHUH MeTaioB. O0mue
CHOCOOBI NOJYYEHUS METAJUIOB
OO61as xapakTepucTika MeTauioB |A-rpynmsl

76 [Ieproanueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB. Hatpuit u
KaJIMii: nojy4eHue, pu3nueckue U XMMU4ecK1e CBONCTBA,
IIPUMEHEHHNE IIPOCTBIX BEILECTB U UX COCAUHEHUN
O61as xapakrepuctuka MmeramioB ||A-rpymnmbl

o Ilepronueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB. Maruui u
KaJIbLUI: MOIy4YeHue, (PU3NUecKre U XMMUYECKUE CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX BEILECTB U UX COCIUHEHUIN

78 JXK€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS

79 ANIOMMHHUH: TIOTydeHue, Gru3nyeckre 1 XuMHUIeCcKre
CBOICTBa, IPUMEHEHHE

80 AM@oTepHbIe cBONCTBA OKCHIA U THJIPOKCH/]IA ATIFOMUHMS,
TUIPOKCOKOMITJIEKCHI aJJFOMUHUS, X IPUMEHEHUE

81 Pemenue 3anay pa3nuyHbIX TUIIOB

82 [Tpaktuyeckas pabora Ne 7. PemeHue skcrepuMeHTaIbHbBIX
3az1a4 1o Teme "MeTtasuibl TIaBHBIX HoArpynn”

83 OO61mas xapakTepucTHKa MeTauioB Mo0ouHbIX noarpynin (b-
rpynn) [leproanueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB

84 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XPOMa U €70
COEIMHEHUH, UX IPUMEHEHHE

85 Baxneiimme coequnenus Maprasna. [lepmanranar kanus, ero




OKHUCJINTENbHBIE CBOUCTBA

duszndeckre ¥ XUMUUECKHE CBOMCTBA JKeje3a B ero

86 coequHeHui. [lonyyeHne u npUMEHEHHE CIIaBOB JKeJe3a

87 duzndeckre ¥ XUMHUUECKIE CBOMCTBA MEJIM U €€ COeJUHEHMI,
UX MPUMEHEHHE

88 Du3nYECcKUe 1 XUMAYECKUE CBOMCTBA LIMHKA U €TO
COEMHEHUH, UX IPUMEHEHHE. [ HIPOKCOKOMIIIIEKCHI LIMHKA

89 [TpakTrnueckas padora Ne 8. Penienne skciepuMeHTATBHBIX
3aza4 1o teme "Mertasuibl T0O0UYHBIX HoArpymn”

90 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

01 O0600mIeHre U cucTeMaTU3alusl H3Y9eHHOTO MaTepHraa 1mo
teme "Metambr"

92 KoHnTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUs
OImrO0K
Ponb xumMuu B o0ecrieueHuu yCTOMYUBOTO Pa3BUTHS

94 yenoBeuecTBa. [loHATHE 0 HAYYHBIX METOJAX MCCIIEIOBAHUS
BEII[ECTB
HayuHble pUHIUITBI OPraHU3alUHd XUMUYECKOTO

95 npou3BoJcTBa. [IpoMbITIIEeHHBIE CTTOCOOBI TOTYyYEHUS
BAKHEUILIMX BEUIECTB

96 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPebl U €ro
MOCJIE/ICTBUS

97 XuMUs U 300pOBbE YeNoBeKa. JIeKapCcTBEHHBIE CpEICTBA

98

Xumug . Poap xumun B o0ecrieueHuy mUnieBoin
0€30MacCHOCTH




99 Kocmernueckue u mapdromepusie cpeactsa. bertoBas xumus 1
100 XuMus B CTPOUTENBCTBE. BaxkHelIne CTpOUTEIbHbIE U 1
KOHCTPYKIITMOHHBIE MAaTEPUAITBI
101 XUMHUS B CEIBCKOM X03stiicTBe. OpraHnYecKrue ¥ MHHEPAIbHBIC 1
yao0peHust
102 CucremaTu3anus ¥ 0000IICHUE 3HAHKUH 110 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102
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