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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMma 1Mo XMMHUM Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
pazpaborana Ha ocHoBe ®DenepanbHOro 3akona oT 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit ®dexepanumn», TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTebHON TPOrpaMMbl cpeaHero oomero oopazoanus (DOII
COQO), c yuérom Konuenuuu mnpenojaBaHus ydeOHOTO mnpeaMera «XUMHS» B
Poccuiickoit @enepaiiii, OCHOBHBIX MOJ0XKEHUN «CTpaTeruv pa3BUTUS BOCIUTAHUS
B Poccuiickoit ®epepanun Ha mnepuon 1m0 2025 roma», B COOTBETCTBUM C
dbenepanbHO pabodeit mporpaMMoi 0 XUMUM.

Pabouass mporpamma mo XuUMuUU pa3padOTaHa B COOTBETCTBUU C pabodyeid
nporpammoit Bociutanust MAOY «JIuneit Ne 77 r. UensOuHcka»
XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3yYEHUs 3aHUMAET BAXKHOE MECTO B CUCTEME

€CTEeCTBEHHO-HAy4yHOro o0Opa3oBanus yyammxcs 10-11 «kmaccoB. U3yuenwue
npeaMeTra, peanusyeMoe B YCIOBHMSX AU(PGEpeHLUPOBAHHOTO, MPOPUIBHOIO
oOy4eHHs, MPU3BAHO OOecreyuTh O0O0IEe00pa30BaTENbHYI0O U OOIIEKYJIbTYPHYIO
MOJITOTOBKY BBITYCKHUKOB IIIKOJBI, HEOOXOAMMYIO IJIsl aJanTaldd UX K OBICTPO
MEHSIOIUMCS YCIIOBUSM JKU3HH B COLIMYME, a TAKXKe ISl MIPOJOJKEHHSI OOy4IeHUs B
OpraHu3alMsXx Npo(ecCUOHATBLHOrO 00pa30BaHUs, B KOTOPBIX XHUMHUS SIBISETCS
OJTHOM W3 MPUOPUTETHBIX TUCIUILINH.

B nmporpaMMe mno XMMHMM Ha3HayeHHE IpenMera «XHUMHS» [OIydaer
0IpOOHYI0 MHTEPIPETAIINIO B COOTBETCTBUU C OCHOBOIIOJIATAIOIINMH MOJIOKEHUSIMU
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH LENEH, COAEpKaHUA, PpPEe3yJbTaTOB
oOyueHusi U TpeOOBaHUI K YpOBHIO HOJTOTOBKHM BBIMTYCKHHMKOB. CBHAETEIHCTBOM
TOMY SIBJISIFOTCS CJIEYIOIINE BBINOJIHSEMbIE TPOrPaMMOil 110 XUMUU QYHKIUU:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3auus KOTOpoll  oOecreynBaeT
MOJlydYeHUE TIPEJCTABJICHUA O IIeNAX, COACpX)aHHH, OOIIel CcTpaTeruu
oOyueHus, BOCIIUTAHUS W Pa3BUTHUSI OOYUYaAIOIIMXCS CPEICTBAMHU TpeaMeTa,
U3y4aeMOoro B paMKaxX KOHKPETHOIO pouis;

e OpraHM3aLMOHHO-IUIAHUPYIOLIasi, KOTOpas MpeayCMaTpUBAET OIpeieIeHHE:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TOCIEI0BATEILHOCTH U3YYCHUS yUeOHOTO
MaTepuana, KOJIMYECTBEHHBIX U KAa4eCTBEHHBIX €ro XapaKTepUCTHK;
MOJIXOJ0B K (POPMUPOBAHUIO COIEPIKATEIHbHON OCHOBBI KOHTPOJS M OLEHKU
0o0pa3oBaTeNbHBIX JOCTH)KCHUH OOydYaloIIMXcsi B paMKaX HTOTOBOU
aTTecTaluu B GopMe eIMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

[TporpamMma asist yriayOIEHHOTO U3yUeHUSI XUMUU:

e yCTaHaBIMBACT MHBAPUAHTHOE MPEIMETHOE COACpkKaHHE, 003aTeIbHOE IS
U3y4eHHSs B  paMKaxX  OTACNbHbIX  Hpoduiel, npeaycMaTpUBaeT
pacrpefieieHue U CTPYKTYpUpOBaHME €ro IO KjaccaMm, OCHOBHBIM
COJIEPKATENBHBIM JIMHUSAM/pa3fiesiaM Kypca;



e JAET MPUMEPHOE pacupenesieHne yueOHOro BPEMEHH, PEKOMEHYEMOro s
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
yIIyONnEHHOM 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 TaKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHUCTBUM  OOydYaromIerocss 1O  OCBOEHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULKAM B IIPOrpaMMe IO XHMHHM INPETyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ O0YYEHHEM XMMHUHU Ha YPOBHE OCHOBHOT'O 0011I€r0o 00pa30BaHMUs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOrpaMMON MO  XUMHUU  00s3aTEIbHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COJEp)KaHHUs Y4eOHOro mpeaMeTa «XUMHUD)
0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapUaTUBHOM COCTaBIISIIOIIEH, KOTOpas J0JKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO PO 00ydeHHUSI.

B coorBerctBUM ¢ KoHuentyainbHbIMH rnojoxeHusmu PI'OC COO o
Ha3HAYEHUU MNpeaIMeToB 0a30BOro M yriayOJIEHHOrO ypOBHEW B  CHUCTEME
nudpepeHInpoBaHHOTO 00YUYEHUSI HA YPOBHE CPEHETr0 00IIero o0pa3oBaHUs XUMHUS
Ha ypOBHE yriyOJEHHOrO U3yUeHHUsl HAlpaBJeH Ha pealn3alfio IPEeeMCTBEHHOCTH C
MOCJIEAYIOLIUM 3TArlOM MOJTY4YeHHUs] XUMUYECKOTr0 00pa3oBaHMs B paMKax U3y4eHHUs
CHEIUATIbHBIX €CTECTBEHHO-HAYYHBIX W XHWMHMUYECKMX JUCHUIUIMH B By3aX U
OpraHu3alusIX cpeaHero npodeccuoHaIbHOro 0opasoBanusi. B 3Toil cBA3M U3yueHue
npeaMera  «XHUMHsSD» OPHUEHTHPOBAHO IPEMMYIIECTBEHHO Ha pacCIIMpPEHUE W
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 TpeboBanuii ®I'OC
COO x muaHHpyeMBIM pe3yJbTaTaM OCBOCHHUS (eaepallbHOM 00pa30BaTeIIbHOM
OporpaMMbl  CpelHero o0mero oOpa3oBaHMsl HU3Y4YeHHE MpeaMmeTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKXK€ Ha peUIeHUE 337a4 BOCIUTAHUS U COLUAIBLHOTO Pa3BUTHUS
oOy4Jaronuxcsi, Ha OpMUPOBAHUE Y HUX OOIIEUHTEIUIEKTYyaJIbHBIX YMEHUHN, YMEHUN
parMoHaIM3aIM  y4eOHOTO TpyJda W OOOOMIEHHBIX CIIOCOOOB JIEATEILHOCTH,
UMEIOLINX MEXIUCUUIUTMHAPHBINA, HAAMIPEIMETHBIN XapakTep.

CocTaBngomMu  nipeaMeTa «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUs
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranmueckas xumusi» u  «OOmas wu



Heopranuyeckas xumus». [Ipu ompeneneHuu MoaAxoJ0B K OTOOPY U CTPYKTYpPHOMU
OpraHu3alliy COJAEPKAHMS ITUX KypCOB B IIPOrpaMMe 10 XUMHUU 332 OCHOBY MPHUHSITHI
nosoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro M yriayOonIEHHOTO yPOBHEHN U3yUeHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» ©u «OOmass u
HEOpPraHWYeCcKass XUMHUs» COCTABIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHU,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yYEHHsI NIpeIMeTa. JTa CUCTEMa 3HAHUU
MOJIY4YaeT OMNpPEAEIEHHOE TEOPETUUYECKOE IOMOJHEHUE, IMO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJBIINI 00bEM (hakToMOTHUECKOro MaTepuana. Tak, Ha
yrayOnéHHOM  ypOBHE  HW3Yy4YeHHUs  Ipeamera  obOecrneueHa  BO3MOXKHOCTH
3HAYUTENLHOTO YBEJIMUYEHUSI 00bEMa 3HAHUN O XUMHUYECKHX 3JIEMEHTaX U CBOMCTBAaxX
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
U3MEHEHUN Tmpu €€ o00pa3oBaHWMU U pa3pylICHUH, a TakKKe C TOYKH 3pEHUs
MeXaHU3MOB €€ oOpazoBaHus. l3ydyeHune TUNOB peakuuid  JOMOJHSIETCA
(bopMHpPOBaHHUEM NPEICTABICHUN 00 3IEKTPOXUMUYECKHX MPOIECCaX U ANEKTPOIU3E
pacIuIaBOB U PacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHH MPU PaCCMOTPEHHUH
PEaKLUMOHHON CIIOCOOHOCTU COEAMHEHMN YyenseTcs 0co00oe BHUMaHUe BOIpocam 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
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-(pU3HYecKoro mnpoduiis Oosbplioe 3HauyeHue OyayT HMEThb
AJIIEMEHTBl y4yeOHOro marepuana no oOmed xumuu. [lpu uzydyeHuum mnpeamera B
JAHHOM CJIy4ae akIeHT OyZeT CAellaH Ha OOUIHOCTh METOJOB MO3HAHMS, OOUIHOCTD
3aKOHOB M TEOpHUM B XMMHM U B (PHU3MKE: aTOMHO-MOJICKYJISIpHAs 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 XMMHUKO-OMOJIOTHYECKOTO
npoduiis OGONMBIIUI yACHbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3Tom
cllydae MpeloCTaBIAETCS BO3MOXKHOCTh JJIsl 00siee 0OCTOSTENIbHOTO PacCMOTPEHUS
XUMUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJAT, K TMPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMHbI, OEJKH,



YIJEBOAbI, HYKJIIEMHOBBIE KHCIOTBI M Apyrue. llpu 3TOM 3HaHHMA O cocTaBe H
CBOMCTBax NPEICTABUTENCH OCHOBHBIX KJACCOB OPraHUYECKHUX BEIIECTB CIy’KaT
OCHOBOM  JUII M3y4YeHUs CYIIHOCTH IMpolueccoB  (OTOCHUHTE3a, JAbIXaHHUA,
MULLIEBAPECHHUS.

B mane ¢opMHpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB MO3HAHUS M OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHMM HW3y4yeHue MnpeaMera «XUMHs» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YEOHBIMM TNpeAMETaMH, BXOJAIIMMHU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeThl», «MaTtemaTuka W
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3ydyeHnn yuyeOHOTO npeaMera « XUMHUs» Ha yriayOJaEHHOM YPOBHE TaKXKe,
KaK Ha YpPOBHE OCHOBHOTO U CPEIHEro o01miero odpazoBaHusi (Ha 6a30BOM YpOBHE),
3aJaueil MEpPBOCTENIEHHON 3HAYUMOCTU SBJIAECTCA (POPMHUPOBAHUE OCHOB HAYKU
XMMHH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKON AESITeNbHOCTU
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne sTon 3agaun Ha
yrayOJ€HHOM YPOBHE M3YUYEHUS MPEIMETa MPeIIoaraeT peaanu3alnuio TaKuX Heneu,
KaK:

e (opMmupoBaHHME TPEACTABICHUH: O MaTEpUAJbHOM €IMHCTBE MHDpA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHUW IPUPOIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poau B oOecreyeHuu
YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHYECKOMH,
HPHEPreTUYECKO M NUIIEBOM O€30MacCHOCTH, B PA3BUTUHU MEAMIIMHBI,
CO3/IaHMU HOBBIX MaTepUaOB, HOBBIX UCTOYHUKOB SHEPrUH, B 00eCNEeUeHUN
PalMOHAIBHOIO MPUPOAOIOIIBL30BaHUsA, B (POPMUPOBAHUN MUPOBO33PEHUS U
oOlEel KyJIbTypbl YeEJIOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

e OCBOCHME CHCTEMBI 3HAHHM, JIEXKAIIUX B OCHOBE XUMUYECKON COCTABJISAIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MuUpa: (yHIAAMEHTaIbHBIX MOHITHM,
3aKOHOB M TEOPHM XHUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOEHUU
BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, 0 TEPMOJIMHAMHYECKUX U KHMHETHYECKHUX
3aKOHOMEPHOCTSX IPOTEKAaHUS XUMHUYECKHX PpEAKUUH, O XUMHUYECKOM
paBHOBECHM, pacTBOpax M ITUCHEPCHBIX CUCTeMaX, 00 OOIIMX HayYHBIX
NPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

e (opmupoBaHue y 0o0yJarommuxcs OCO3HAHHOTO MTOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHMUYECKUX 3HAHMWA [ OOBSICHEHUS
KJIIOYEBBIX HAEH M MpoOJieM COBPEMEHHOM XWMHUH, i OOBSACHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUM, HMEIOIIUX €CTECTBEHHO-HAYYHYIO NPUPOAY;
IPaMOTHOTO pEIIeHUs] TPOOIeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,



aHaNMM3a M OIEHKH C TO3UIUN IKOJOTHYECKOW O€30MacHOCTH IMOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBS3AHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MEPEPaOOTKOMN 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 JEATEIBHOCTA U TOBCETHEBHOM KU3HMU.

B 1muane peanuzanuu  mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIUX
GyHKUIMNA 1IEJIOCTHOM CHCTEMBbI CpeJHEro ooOIiero oOpa3oBaHUS MNpPU HU3YyUYECHUU
npeaMera «XuMus» Ha yriayOoJaéHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1EeU U 33/1a4d, KakK:

e BOCHUTaHHUE YOESKIEHHOCTH B MTO3HABAEMOCTH SIBJICHUN MPUPOIBI, YBAKEHUS
K TMpOIECCYy TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U MPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAllMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHHUS
OO0IIEYeIIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
criocoOHOocTe oOydaromuxcs, (OPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCIIOBUIO YCIIEUTHOW MPO(PECCHOHAIBHON M OOIIECTBEHHOM IESTEIHHOCTH,
OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHE YMEHHMI W HABBIKOB pPa3yMHOTO MPUPOAONOIb30BAHUS,
Pa3BUTHUE HKOJOTUUECKON KYJIbTYphI, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OO01iee 4nuCIO YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS XUMHUU Ha YTIIyOJICHHOM
YpOBHE CpemHero olmiero oopa3oBaHus, cocTaBiseT 272 daca: B 10 xmacce — 136
yacoB (4 Jaca B Heento), B 11 kimacce — 136 yacoB (4 yaca B HE/IEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
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 CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE 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 MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE NUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEeHUe
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJIOpoaHBIE CBSI3M MEXKIAYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl MONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKANNUA, PEAKIMU C YYaCTHEM YTIIEBOJOPOJHOIO pajJKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U3oMepus U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeeTbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpO/IE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAEHHE B npupoje. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX IPEBpALICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMH Ha albAeTuIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 33a/1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OHKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMNpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TOHSITUH, NPHUHATHIX B OTAEJIBHBIX MpPEeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYIIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBsaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMbIC peaKIuU. XUMHYeCcKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, gusndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnenue B mpupoje, CHOCOObl MOMyYeHHs, (PU3MUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, H €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTamioB B [lepron4ecKoll CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJUIOB: TUAPOMETAILTYprus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.



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

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn  (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
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYAaCTBYIOUIUX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJIE3HBIC UCKOIaeMbI€, TOILIURBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEAECICHHUIO; HATMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUAbHON KYyJNbTYpbl, B PEIICHUH TJ100aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATENIbCKOM NEATeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOM KapTUHbI MHpa W CHeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCH(UKAIIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XOJI€ TUaora U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHl)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisass €€ Leaud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJlIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOnEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
10 TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUM B Pa3IMYHbIX YyUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBI 110 TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHaJOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  IMOCPEICTBOM  COCTAaBJIECHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABIMBAThH MPUHAICKHOCTh HU3YyUYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QPPyKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh  TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHE TIPOAYKTOB IIepepaboTKy;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE ornepauuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3h XUMUUECKUX 3HAHUU C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UMUMH  HKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIEC 3HAHUS JUIsl IPUHSTUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOSITEJIbHO IIJIAHUPOBATh U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOAEHUEM MpPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMynupoBaTh 1L€db HUCCIEIOBaHUS, MPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHSI HA JKUBBIE OPraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbarpiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMsa aTOMHBIX OpOWTalei, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JHUCCOIMAIUSA, CTCINEeHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUECKON TUCCONUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JeKallde B OCHOBE IMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATEeTLHOCTH  YeJOBEeKa, OONMX  HAyYHBIX  NPHUHIMIAX  XUMHUYECKOTrO
MIPOM3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHMSI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHE! OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTanu3atopa u
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
U. MenneneeBa 1 AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuonnueckoinr  cucremsl  J.M.  MeHneneeBa,  uWCMOOJb3ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coenuHeHud 1o nepuogaM u rpynnam llepmonmueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOTrO OOMEHa IMyTEM COCTaBJICHUsS] UX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEaKIHMA ¢ YYETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XHWMUYECKUE PpPEaKIMH,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOUIEHUS! PUCK-TI0JIb3a,

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS NTPU SKCIIEPUMEHTAIBLHOM HCCIEI0BAaHUU BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BelleCTBa WM 00bEMA Ia3a MO W3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO U3 HMCXOJIHBIX BEIIECTB JAHO B BUJE pPacTBOpa C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HA  CKOPOCTh XUMHYECKOW  pEaKkluu, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



paznu4HON (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMSIMHU TIO BBIMOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOIO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPEAECIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUUYECKON MH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaluu, IHTepHeT U apyrue), KpUTHIECKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarpbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



OCHOBHBIE BU bl AEATEJIbHOCTH OBYYAIOILIINXCA

10 KJACC
Haumenosaunue
No KomnuuecTtBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkaHue
n/n 4acoB oOyJaromuxcs
y4eOHOTO0 MpeIMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHMH

1.1

[Ipenmer oprannyeckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

15

[IpenmMer U 3Ha4YeHHE OPraHUYECKOM
XUMUH, NPEJICTABIIEHUE O MHOTO00pa3uu
OpPraHUYECKUX COETUHEHUM.

DJEKTPOHHOE CTPOCHHE aToMa yIiepoa:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHble BO3MOKHOCTH aToMa
yriiepojia. XuMHYECKas CBSI3b

B OPTAaHUYECKUX COCAUHEHUSIX. THUIbI
rUOpUIU3AIMK aTOMa yTiepoa.
Mexanu3mbl 00pa30BaHUs KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKIEeNTOPHBIN). TUIIBI TEpEKPHIBAHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajiuKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpeiBaThb  CMBICT  HM3y4YaeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MTOHATHS
II[PU OIMUCAHUU COCTaBA U CTPOCHUSA
BCIIICCTB, TUISt OOBSICHECHUSA
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonws3oBaTh  XUMHUYECKYIO
CHMBOJIMKY I COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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coenuHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHas
TEOPHUsI OPraHUYECKUX COCIMHEHU.
3Ha4YE€HHUE TEOPHUH CTPOCHUS
OpraHUYECKUX COCTMHEHUMN.
MomnekysipHbIe U CTPYKTYpPHBIE
dopmynsl. CTpyKTYpHBIE (DOPMYJIBI
pPa3JIMYHBIX BUJIOB: pa3BEpHYTAas,
COKpAILEHHAs], CKEJICTHAS.

N3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAaHCTBEHHASI.
OnekTpoHHbIE A3()(PEKTHI B MOJIEKYJIaX
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBIN 1 ME30MEPHBIN 3P HEKTHI.
[Ipencrapnenue o kinaccuukanuu
opraHudeckux BemiecTs. [lonsaTue

o (byHKIIMOHATBHOM rpymme. ['omonorus.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIMHCHUN
(cucremaTnueckasi U TpUBHAJIbHbBIE
Ha3BaHUS).

Ocob0eHHOoCTH U Kaccudukanus
OpraHu4ecKux peaxkiuil. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUN

B OPTaHUYECKON XUMHUH.
JKCIEPUMEHTAIbHbIC METOABI
HU3y4eHHUs BELeCTB U UX NPeBPALLCHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHHIE)

B OPraHUYECKUX COCTMHCHUSX.
XapaxkTepu3oBaTh POJib U 3HAUCHUE
OpraHUYeCcKON XMMUU B PEUICHUN
po0JIeM PKOJIOTUUECKOM, ITUIIEBOM
0€30I1aCHOCTH, B pa3BUTHHU
MEJUIUHEI, CO3/IaHUH HOBBIX
MaTepualioB, B 00eCIIeYeHUN
palMOHAIBHOTO
MIPUPOAOTIO0JIH30BAHUSI;
NOATBEPKAAaTh €€ CBA3h C IPYTUMU
HayKaMmH.

Hcmonp3oBaTh MOAEIN
OPTaHUYECKHUX BEIIECCTB

JUISl WJUTFOCTPAIlMU UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS.
HaOmronaTh 1 OuchIBaTh
JIEMOHCTPAIMOHHBIE OTBITHI;
IIPOBOJIMTH M OIUCHIBATH
71a60paTOPHBIE OTBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 0OpasiaMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpTraHUYECKUX BEIIECTB IIPH HarpeBaHUU
(ru1aBieHue, oOyIrJIMBAaHUE U TOPEHHUE).

e JIlaGopaTOpHBIE OMBITHI:

— MOJEIUPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEICCTB

Hroro no pazgeny 15

Pa3znen 2. YriieBoaopoabl

2.1 | IlpenenvHbie 7 Auikasbl. ['oMosiornueckuii ps1 ankaHoB, | BiaaeTs n3ydaeMbIMU XUMUYECKUMU
YTJIEBOJIOPOJIBI — ob1ast hpopmysia, HOMEHKJIATypa U MOHSATUSIMHU.

AJIKaHbl, TUKJIOAJIKaHbI

U30MepHsi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
AJIKAHOB, SP°-THOPHN3AIMS ATOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOWCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3aIliH,
JNETUAPUPOBAHUS, IMKIU3AINHY,
MUPOJIN3a, KPEKWHTa, TOPESHHUS.
Haxoxnenue B mpupoae. CriocoOsnl
MOJTyYeHUsI U IPUMEHEHHUE aJIKaHOB.

BrisBasTE XapakTepHble NPpU3HAKU
NOHSTUM, YCTAHABINBATh UX
B3aUMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOIIUE MOHITHUS

IIPU OMKUCAHUU COCTaBa, CTPOCHUS
Y MIPEBPALIEHUN OPTaHUYECKUX
COCMHEHUH.

Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIEHHOM,
CKEJIETHOM) (hopMyJT yTIEBOIOPOIOB.
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Huknoankauel. O6mias Gpopmyna,
HOMEHKJIaTypa M H30MEpHsI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJI0O0yTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
LUKJIOTEKCaH) [UKJI0anKaHoB. CriocoObl
MOJIYYCHUS U IPUMEHEHHUE ITUKII0AIKAaHOB

2.2

HenpenenvHbie
YTJIEBOJIOPOBI:
AJIKEHBI, aJIKaUCHBI,
AJKUHBI

16

AJikeHbl. 'oMoJIOTHYeCKUM AT aJTIKEHOB,
o61ast hpopmysia, HOMEHKJIATYypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX OpOUTaNIeH
yriepoaa, 6- v n-cBsizu. CTpyKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30MepHsi.
DuU3MYECKHE CBOMCTBA AJTKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHUSI, 3aMEILICHUS

B O-TIOJIOYKEHHUE ITPU IBOMHOM CBS3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHBIE
pEaKUHU Ha JBOWHYIO CBS3b.

CnocoObI MoJTydeHus! ¥ MPUMEHEHUE
AJIKCHOB.

Anxanuensl. Kimaccudukanms
aJIKaJIUCHOB (COMPSIKEHHBIE,

VYcraHaBauBaTh NPUHAIJIC)KHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
YIIEBOAOPOIOB IO COCTAaBY U
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIAType;
MPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH
yII€BOAOPO/IOB.

OnpenensTte BUAbI XUMAYECKON
CBSI3U B MOJIEKYJIaX YIJI€BOAOPOIOB
(KoBaJIeHTHAs! HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH U THUIA
KOBAJICHTHOU CBS3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYTIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIEeCKUe U
XUMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpPUHAJICKAIIUX K Pa3TUIHBIM
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U30JIMPOBAHHBIE, KYMYIUPOBAHHDIE).
Oc00EHHOCTH JIEKTPOHHOTO CTPOCHUS U
XMMHUYECKUX CBOWCTB COMPSIKEHHBIX
TUeHoB, 1,2- u 1,4-nipucoeuHeHue.
[Tomumepusanus CONP>KEHHBIX TUEHOB.
CnocoObl OJIy4eHHS U IPUMEHEHHE
aJIKaJUECHOB.

AnkuHbI. 'OMONOTrHYECKU psii AIKUHOB,
oOmas opmysa, HOMEHKJIATypa 1
U30MepHsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
AJKUHOB, SP-TUOPUAN3ALINS SJICKTPOHHBIX
opOuTaneit aroma yraepoja. @uznyeckue
CBOMCTBA AJIKUHOB.

XHWMHUYECKHE CBOMCTBA: PEAKLIUH
IIPUCOEIUHEHUS], AUMEPU3ALINU U
TpUMEpPU3AIMU, OKUCIEHHS. KUCI0THBIE
CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peakuuu
Ha TPOMHYIO CBS3b.

Croco0bl OJTydeHHs U IPUMEHEHUE
AJTKUHOB

2.3

ApomMartnueckue
YTJIEBOJIOPO/IbI (apEHBI)

10

ApomaTriecKkue yrieBoA0pPOIbI.
["'omonorudeckuii psig apeHoB, o01as
dbopmyra, HOMEHKIIATypa U U30MEPHUSL.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H30a.

KJIaCCaM.

BhIsSBISITS T€HETHUECKYIO CBSI3b
MEXIY YTIeBOAOPOAAMH PA3IMYHBIX
KJIACCOB U MTOATBEPKIAATH €€ HAITUYUE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX peaKIni

C UCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIAEBOAOPOJIHOTO ChIPhs (HE(TH,
IIPUPOJIHBIN Ta3, YTojb), CHOCOOBI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
POAYKTOB.

Hcnons3oBathk 001IEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAaHWPOBAHUU, IPOBEICHUU U
OMMHMCAaHUU XUMHUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06e30macHON
paboThI B JlabopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCY/Bl M 00OPYIOBaHUS, a TAKKE
paBuiiaM OOpAIEHHS C BEIIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMUYECKUX COeOUHEHUIL.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUUEeCKHE CBOIicTBa OCH30J1a U €ro
TOMOJIOTOB: PEaKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOHOM
paauKale, peakiuy IpucoeInHEHNUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapierue 00 OPUESHTUPYIOIIEM
JIEHCTBUY 3aMECTUTEIICH B OCH30JIbHOM
KOJIbII€ Ha MPUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUJPOKCUIIBLHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB TaJIOTCHOB.

OC00EeHHOCTH XMMHYECKUX CBONCTB
ctuposia. [lomumepuzanus crtuposa.
CriocoObl oSTydeHUsI ¥ IPUMEHEHNE
apoMaTUYECKHUX yTJIEBOIOPOJIOB

2.4

[IpupoaHbIE HCTOYHUKHN
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpupoausriii ra3. [lomyTHbie HeTsIHBIC
ra3el. HepTh 1 €€ mpoucxoxaeHue.
KameHHbIN yTrob ¥ IPOLYKTBI €r0
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHM,
KaTaIMTUYECKUI ), pu(OPMUHT, TUPOJIU3.
[IponyxTsl nepepaboTku HEPTH,

BBIINOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
U IPaKTUYECKUX paboT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpraHUYECKUX BEIIECTB.
IIpeacraBisTe pe3ynbTaThl
AKCIIEpUMEHTa B (pOpME 3anucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakumii U JenaTh BBIBOJBI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YECKOTO BELECTBA
[0 YPABHEHUIO XUMUYECKOMN peaKIuu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o macce (00bemMy) MPOAYKTOB
CropaHusl.

CamocTosTENBHO IUIAHUPOBATH U
OCYLIECTBJIATH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBON y4eOHO! AeSITENbHOCTU
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UX IPUMEHEHHUE B TPOMBIIIIJICHHOCTH
U B OBITY.

['eHeTHYeCKast CBA3b MEXKAY PA3TMIHBIMHU
KJIaCCaMH yTJICBOIOPOIOB

2.5

["astoreHnpon3BoHbIE
YTJIIEBOJOPOIOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOJIOB.
Peaxinu 3amenienus rajoresa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
WAHOTPYIIY, aMUHOTPYIIITY.

JleficTBUE HA TAJIOTEHITPOU3BO/IHbIC
BOJIHOTO ¥ CIIUPTOBOI'O pacTBOpa
menoun. B3anmonericTeue
JUTaJIOTeHAJIKAHOB C MarHUEM U IIUHKOM.
[TonsTHE O METAITOOPTAHUYECKUX
coeauHeHusAX. Mcnonp3oBanue
rajOreHNPOU3BOAHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIE METOAbI
HU3y4YeHHUsI BelleCTB U UX MPeBPAIlCHHIA:
e J/[emoHCTpanuu:

— JeMOHCTpanus PU3nIecKux CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHBIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOecuBeunBaHre OPOMHOM WIIU HOTHOM
BOJIbl, pAaCTBOpA NEpMaHraHaTa Kaius,
B3aUMOJICMCTBUE AllETUIIEHA
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C aMMHUA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ipl macTMace, Kay4yyKoB
PE3HHBIL;

— koyuekuu «HedTe» u «YTomm»;

— BuAeo(pparMeHT «Bynkanuzanus
PE3HUHBDY.

e JlabopaTopHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
IUIACTMAcC, Kay4yKOB M PE3UHBI;

— MOJEIIMPOBAaHUE MOJIEKYJI
yIIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX;

— TOJIyY€HHE METaHA U U3YUYECHHE €T0
CBOMCTB;

— TIOJIyYE€HHE alleTUJIEHA U U3yYEHHUE €ro
CBONCTB.

e [IpakTueckue padboThI:

Ne 1. [lony4yeHue 3TUIEHA U U3YUYECHHE
€ro CBOWCTB.

e PacuérHble 3anayn:

— OIIpelIeJICHUEe MOJIEKYJISIPHON
(opMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILMX B €r0 COCTAB;
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— Hax0XJICHUE MOJICKYJISIPHOM (HhOPMYJIBI
OPraHUYeCKOT0 COSMHEHHMS IT0 Macce
(00BEMyY) TIPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUCCKOM
peakiuu

Hroro no pazneny

45

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouptel. @eHoa

15

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJiekyJ (Ha mpuMepe
METaHOJIa ¥ 3TaHoJa). ['oMonornyeckuit
psin, obmras hopmya, u3omMepus,
HOMEHKJIaTypa U Ki1accupuKaius
cupToB. PU3nNUECKHe CBOMCTBA
crupToB. BosopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICCTBUE C OPraHUYECKUMU U
HEOPTraHUYECKUMH KUCITOTaMHU.
KauecTBeHHas peakiiysi Ha OTHOATOMHBIC
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[Ipocteie 2¢upsbl, HOMEHKIATYpa U
nzomepusi. OCOOCHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpeIBaTh cMBICT H3ydaeMbIX
MOHATHH (BBIEATH UX XapaKTEePHBIC
MPU3HAKU) U IPUMEHSTH 3T IMOHITHUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHHIA.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMIKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hopMYII KUCIIOPOICOASPIKAIITIX
OpTraHUYECKUX BEIICCTB.
YcTaHaBIMBaTh MPUHAIICHKHOCTD
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIICCTB

K OIPEIeNIEHHOMY KJIACCy MO0 COCTaBY
Y CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEMAaTUYECKOH HOMEHKJIATYpe;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS

40



MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U rinepuH. Ou3ndeckrue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTaHWYECKUMH KUCIIOTAMH,
KadeCTBCHHAS PEaKIIHs

Ha MHOTOQTOMHBIE CITUPTHI.
dusnonornyeckoe 1eHCTBUE

Ha opraHu3M 4esnoBeka. CriocoObl
MOJTYYCHUS U IPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BJIUSTHUAC THAPOKCOTPYTIIIBI U
O6eH305bHOTO sipa. dusnyeckue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHoa.
KauectBennsie peakiuu Ha HEHON.
ToxcuuHocth Peromna. CriocoOb
MOJIyYeHUS ¥ IPUMEHEeHue (eHona.
®denondopmaibaeruaHas cMoia

3.2

KapGonwuibHbie
COCITUHCHHS:
aJIBJICTUIBI U KECTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxHble 3QUupsbl.
Kupsr

25

KapOoHusbpHbIE COeTMHEHNUS: aJIbICTHIbI
Y KETOHBI. DJICKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYTIIIHIL.
["'oMonioruyeckue psiabl allbJETHI0B U
KETOHOB, 00111as1 hopmyJia, U30MEpHUs

U HOMEHKIaTypa. Pusndeckue cBocTBa
aJbJIETUIOB U KETOHOB.

OT/ICJIbHBIX MIPEICTaBUTENCH
KMCJIOPOJICOJIEPIKAIINX COCTMHEHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMEHeHue, GU3NYECKUe U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOJIyYEHUS TTPEACTABUTEIICH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COSTUHEHUT;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEKy HUMU U TOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
peakiuii C UCHOJIb30BAaHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHUCJIOPOJICOICPAKAITIX
OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI QaTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3IMYHBIX MEXAHU3MOB NMPOTEKAHUS
peaxKuuil.

OnuceIBaTh COCTAaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedcmasnenue o mexanuzme peaxyuu
HYKNe0hUIbHO20 NPUCOEOUHEHUSL.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakiuu anpaerugoB. Crnocoosl
MOJIYYECHUS U IPUMEHEHHUE aJIbJIETUIIOB U
KETOHOB.

OZIHOOCHOBHBIE TIPENETBHbBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHknarypa. Guzndeckue
CBOWCTBA, BOAOPO/IHBIE CBSI3H.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIHK C Y4aCTHEM YTIIEBOIOPOIHOTO
paaukana.

[TonsiTHe 0 MPOM3BOHBIX KAPOOHOBBIX
KHUCJIOT: CJIOXKHBIE 3(DUPBI, aHeUOPUObL,
2a102eHAHSUOPUODL, AMUObL, HUMPUTYL.
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCIIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KUCJIOT,
TUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YIIEBOAOB, XapaKTepU30BaTh UX
3HAYCHUE IS KUZHEAEATCTLHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha J)KUBBIC OPTaHU3MBI OTIPECICHHBIX
KHUCIIOPOICOIEpKAIIUX
OpraHUYEeCKUX BEIIECTB U MOACHSThH
Ha IPUMEPax CIOCOOBI YMEHBIIECHHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa.
Hcnonb3oBaTh 001ICHAYYHbBIC
METO/Ibl TTO3HAHUS

IPY CaMOCTOSITETLHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE pabOTHI).
CrnenoBats npaBuiiam 0e30macHOM
paboThI B TabopaTtopun

IIPY KCTIOJIb30BAHIH XUMHUYECKON
MOCY/IbI U 000PYIOBAaHUS, & TAKKE
IpaBUIaM OOpaIlleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJIHEHUS TA00OPATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 MOJIYYEHUIO U U3YUECHHIO
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[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CT€apUHOBAs, MAJIbMUTUHOBAS,
OJICUHOBAS, IUHO1e8451, TUHONIEHOBAS.
KUCIOTHL. CrIOCcOOBI OTyUYEeHUS U
npyUMeHEeHUE KapOOHOBBIX KUCIOT.
Cnoxusle 3¢upsbl. ['oMonorudeckuii ps,
obmas hopmyna, H3oMepus U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: THUAPOIU3
B KHCJIOM U IIEJIOYHOMN cpenax.
Oc00EHHOCTH CBOMCTB KHUPOB,
COJICpIKAIlUX OCTATKU HETIPEIETbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpPO/IE.
MpbL14 KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aencreue. [lonamue
0 CUHMEeMUYeCcKUx MOWUx cpeodcmaeax

(CMC)

3.3

YrieBoansl

10

OO6m1ast XxapakTepUCTHKA YTICBOIOB.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTHCaXapuibl).

MoHocaxapuapl: TJIFOK03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruo03a.
duznueckue CBONCTBA U HAXO0XKICHHUE

B nnpupojie. Dorocunres. Onmuueckast
uzomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJieKyJivl

OpPraHUYECKUX BELIECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPAaBHEHHUM COOTBETCTBYIOLINX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTE BEIYUCIICHUS

JUISL ONIPEACIICHUS MOJIEKYJIAPHON
(opMyJIbl OPraHU4YEeCKOro BEIIECTBA
110 YPAaBHEHUIO XUMHUUYECKON PEAKLIUU
Y II0 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIHUX B €r0 COCTaB,
a TaK)Ke Ha OINPEICIICHUE JOJIN
BBIXO0/1a POAYKTA PEAKIINU

OT TEOPETUYECKU BO3MOKHOTO.
CamMOCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOXO
IIO3HABATEIIbHYIO IEATEIBHOCTD;
IIPUHUMATh AKTUBHOE YYaCTHE

B IPYNMNOBOW y4eOHOH eI TeIbHOCTU
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2NI0K03bl, npoekyuu Xeyopca, a- u -
aHoMepbl 21I0KO3bl.

XUMHYECKHUE CBOMCTBA IITFOKO3BI:

C YYaCTHEM CHUPTOBBIX U aNbACTHIHOU
TPYIIIL, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOIKEHHE TITIOKO3HI.

[IpumMeHeHue TIII0KO3bI, €€ 3HAUCHHE

B )KU3HEAESATEIbHOCTH OPTaHU3Ma.
Jucaxapusl: caxaposa, MajibTo3a 1
nakto3a. BoccraHaBinuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'mpponus caxapossl. HaxoxaeHnue

B [IPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoa03a. CTpoeHne MakpoOMOJIEKY
KpaxMalia, TJIMKOT€HA U LEJLTI0I03bI.
du3nyUeCcKUe CBOMCTBA Kpaxmasa 1
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMaJia (TUIpoJin3, KaYeCTBEHHAs
peakius ¢ Hoaom). XuMHUYeCKue
CBOMCTBA LEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hpupon
nesnoio3sl). [lonstue

00 UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,
alleTaTHBIN IIEJIK).
JKCIePUMEHTAIbHbIE METO/bI
HU3y4eHHUs BELeCTB U UX NPeBPallleHHIA:
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e /leMoHCTpanuu:

— CBOMCTBa CHUPTOB: pACTBOPUMOCTh
B BOJI€, B3aUMOJCHCTBUE ATaHOJIA

C HaTpueM, OKUCJICHHE STUIIOBOTO CIIUPTa
JTUXPOMATOM Kajus (BO3MOKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB);

— Ka4EeCTBEHHbBIC PEAKIIMH AJIbJICTUIOB:
C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuaom Meau(ll);

— XHMHWYECKHE CBOMCTBA PacTBOpa
YKCYCHOU KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakIus TJIUIepUHa ¢ THAPOKCUIOM
meau(ll);

— OKHUCJIEHUE 3THJIOBOTO CIIUPTA

B aJIbJICTHU]] PACKAICHHON METHOU
ITPOBOJIOKOM;

— B3aUMOJICMCTBUE PACTBOPA IIIFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aMMO/JICUCTBUE KpaxMalia C HOJIOM.
o [IpakTueckue paboOTHI:

Ne 2. Pemenue skcnepuMEHTaAIbHBIX
3ana4 1o TeMe «CrnupThl U GEHOIIBIY;
Ne 3. Pemenue skcnepuMEeHTAIbHBIX
3aja4 1o reMe «KapOoHOBBIE KUCTIOTHI.
Cnoxubie 3¢upb.

e Pacuérnbie 3anayu:
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— OTpe/eICHUE MOJICKYIIIPHOU
(bOopMYyJIBI OPraHUYECKOTO BEIIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIHUX B €r0 COCTaB; IO Macce
(o0BeMy) IPOIYKTOB CTOpaHUS;

0 KOJIMYECTBY BellleCTBa (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OIpeIeJICHNUE JOJU BhIXOa MPOIyKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hror

0 TIO pa3zaeny

50

Pa3nen 4. A3oTcoaep:kainiye Opranndeckue coeTHHeHnsI

4.1

AMUHBI.
AMWHOKHUCIIOTEI. beku

20

AMUHBI — OpPraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccugukanus aMiMHOB:
anudaTHIeCKue U apOMaTHYECKHUE;
MIEpBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
Crpoenue Mosekyd, oomias hopmyna,
U30MepHsi, HOMEHKJIATypa U (HU3ndecKue
CBOMCTBA. XUMHUUYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30THUCTOM KMCJIOTOM.

CoJmm aJIKuJIaMMOHUSL.

AHWIVH — IPEACTaBUTEb AMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anMHoe BiIMsIHUE TPy

PackppIBaTh CMBICT H3y4aeMBbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHBIC
MPU3HAKKN) U IPUMEHSATH AT MOHATUS
IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIs1 OOBSICHEHUS
OTJICTBHBIX (DAKTOB W SIBJICHHM.
Hcronp30BaTh XUMUYIECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOACPKAITUX
OpTraHUYECKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD
A30TOCOJIEPKAIINX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0EHHOCTH XUMHUYECKHX CBOMCTB
anuirHa. KauecTBeHHBIC peakinu

Ha aHWIVH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHICCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH30a.

AmuHOKHCIIOTE. HoMeHnkatypa u
nzomepusi. OTAenbHBIC IPEACTAaBUTEIIN
0-aMHHOKHUCJIOT: TJIMIMH, aJJaHUH,
Qenunananun, ceput, 21ymamMuHo8as
Kucioma, 1usun, yucmeur. Onmuyeckast
uzoMepusi AMUHOKUCIIOM.!

D- u L-amunoxuciome.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMMYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(OTEPHBIX OPTAHUYECKUX COCTUHCHUMA,
peaKkIus TMOJIUKOHICHCAITUH,
00pa3oBaHUE MENTUIHON CBS3U.
buosornyeckoe 3HaueHe aMUHOKHCIIOT.
CunTe3 NENTUIOB.

benku kak nmpupoaHbIC TOJTUMEPHI.
[TepBuuHas, BropuyHas U TPETUIHAS
CTPYKTypa 06enkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: THJIPOJIU3,
JeHaTypalus, KaueCTBEHHbIE peaKIuu

Ha OEJIKH.

K OMpEACICHHOMY KJIACCy IO COCTaBy
U CTPOCHMIO, Ha3bIBaTh UX

110 CUCTEMaTUYECKON HOMEHKJIATypE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIbHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEeHue, GU3NUECKUE U
XUMHYECKHE CBOMCTBA, BAXKHECHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
peACTaBUTENIEH a30TCOACPKAIINUX
COCIMHCHUU.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATH HA TpUMEpax 3HaUYCHHE
OCIIKOB JJIsI OpraHU3Ma YeloBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJIs1 OTIPEICJICHUSI MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €r0 COCTAB,
a TaKXKe M0 YPaBHEHUSM XUMHUECKUX
pEaKIuu.

Hcnonb30Bath 001I€HAYYHbIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUM, TPOBEJICHUN U
OIMCAaHNHU XUMHUYECKOTO

47



Llonamue 06 azomcoodeparcaujux
2emepoOYUKIUYECKUX COCOUHEHUSIX.

[ lupumuounoswvie u nypunoswvie
ocHosanus. Hyxneunoguie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
pOb.

JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e JleMOHCTpaIuu:

— pacTtBopeHue OEJIKOB B BOJIE;

— JIeHaTypalus O€JIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

o [IpakTueckue paboTHI:

Ne 4. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 M0 TeMe «A30TcoIepKalue
OpraHUYECKUEe COCTUHEHUS,;

Ne 5 Peuienue sxciepuMeHTaIbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuérHeie 3a/1aun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

110 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMyY) TTPOTYKTOB CTOPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OMIBITHI U NTPAKTUYECKHE PAaOOTHI).
CamocTosATENBHO IJITAHUPOBATH U
OCYIIECTBIISATH CBOIO
[IO3HABATEJIbHYIO JAESTEIbHOCTD;
IPUHAMATH aKTUBHOE y4acTHE

B IPYNIOBOW Y4eOHOH ESITEIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WTA UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OMpe/eTICHNE 0 BBIXOAa POAYKTA
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

20

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokoMONEKyIApHbBIE
COEIUHEHUS

6

OCHOBHBIE OHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX COE€TUHEHUI:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALINH, CPEIHSS
MoJIeKyJisipHasi Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUN — MOJIMMEPU3ALINS U
noJuKoHAeHcauus. [Ilpedcmaenenue

0 cmepeopezyniapHOCmu U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
HOUMEPOS OM UX MOJLEKYAAPHO20 U
HAOMOJEKYAAPHO20 CIMPOEHUSL.
[TomumepHbie MaTepuansl. [lnactmaccsl
(MOJIMATUIICH, TTOJIUTIPOTUIICH,
NOJINBUHWIXJIOPU, TOJUCTHPOIL,
NOJIMMETUIIMETAKPHUIIAT, OJIMKapOOHATHI,
noJmd THIIeHTepedTanar). Y THin3auus u
nepepadoTKa MIacTHKA.

DnacToMepbl: HaTypalbHbBIMU,

Bianets n3ygaeMbIMU XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
W3y4aeMbIX TOHSATHUH U MPUMEHSTh
9TH MOHATHS TIPU ONMKUCAHUU COCTaBA
U CTPOCHUS BHICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSICHEHUS OT/ICIIbHBIX (haKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHMBOJIUKY JIJISI COCTABIICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUU PEAKIMHU TTOJIUMEPU3ALUN
Y TTOJIMKOHACHCAIINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHbBIEC CBOMCTBA U IPUMEHEHHUE
Kay4yKoB, HauboJsee
pacrnpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonw3oBath 001IEHAYIHBIE
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CUHTETUYECKHE Kayuyku (OyTaueHOBBIMH,
XJIOPOIIPEHOBBIM, N30MIPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA
(KampoH U JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(megnoHn, Kesnap, 31eKmponposoosiuyue
noaumepsl, buopaznazaemvle NOIUMEPDL).
JKCIePUMEHTATIbHbIE METOABI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHui:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE ¢ o0pa3uaMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKos.

e [IpakTueckue padbOTHhI:

Ne 8. Pemienue skcriepuMeHTATBHBIX
3anay no treMme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH»

METO/Ibl TO3HAHUS
IIPU CAMOCTOSATEILHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OMHUCAaHUU XUMUYECKOTO
JKCIepuMeHTa (J1a0opaTopHbIe
OMBITHI U TPAKTUYECKHUE PAOOTHI)

Wroro o pazaeny 6
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KUIIACC

Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYarOIIMXCs
y4eOHOT0 npeMeTa
Pa3znen 1. Teopernueckue 0CHOBBI XMMUM

1.1

Ctpoenue atoma.
[Teproanyeckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

11

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 351eMEHT. M30TOIIbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTtanu. Knaccudukanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnipenenenue 3JeKTpOHOB
110 aTOMHBIM OPOUTAIIAM; NPUHYUN
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypaiuu aroMoB 3jeMeHToB | — IV
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLTUU
HOHOB.

llonsimue 06 3Hepeuu uonuzayuu,
9HepauLu cpooCcmea K I1eKmpoHy.
DJIEKTPOOTPULIATENBHOCTb.
Ilepnonnueckuit 3akoH u Ilepnoguueckas

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBIIEATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHSATD 3T MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJieMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI TIOHSATHS
S-, p-, d-3J1eKTPOHHBIC OpOUTAIIH,
ASHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[Tepuoauueckoil CUCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM Teopue
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuoaaM. 3Ha4eHUE NEPUOINIECKOTO
3akoHa [[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4eHMsl BEeLECTB U UX MpeBpallieHMId:
e J/[emoHCTpanuu:

— Buabl Tabimn «Ilepuoauyeckas
CHUCTEMA XMMHYECKHUX PJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
DJIEMEHTOB U UX COCJTUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BemecTna.
MHoroob6pa3sue
BCIIIECTB

16

XuMH4deckast CBsI3b. BUIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAas, MOHHas,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOM CBSI3H:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIM.
DHeprus v JyiuHa cBs3u. [lonspHOCTD,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJIEHTHOU CBs3U. KpaTHble CBsI3H.
BopopoaHas cBA3b. MeXXMONEKYIIAPHBIE
B3aNMOJIEUCTBHUSL.

PackpeIBaTh cMBICT H3ydaeMbIX
MOHSATHUM (BBIACTSATH UX XapaKTEePHBIS
NPU3HAKH ) U IPUMEHSATH 3T ITOHSTHS
IIPY ONTMCAaHUU COCTaBa U CTPOCHUS
BEILECTB, IISI OOBSICHEHUS
OTJICTBHBIX (DAKTOB W SIBJICHHM.
Onpenensts BUABI XUMAYECKOM
CBSI3M (KOBaJICHTHOM, HOHHOM,
METAJTUYECKOU, BOJOPOTHOM )

B COE€MHEHUIX, THII
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BaJleHTHOCTB M BaJICHTHBIE BO3MOKHOCTHU
aTOMOB. [ ubpuouzayus amomHvix
opoumanneti. CBs3b dJIEKTPOHHOM
CTPYKTYPBI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpuUMepe COEAMHEHUI 3JIEMEHTOB
BTOPOTO TMIEPHOJIA).

IIpeacraBnenre 0 KOMIIEKCHBIX
coennHeHnX. COCTaB KOMILJIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
murasasl. KoopauHannoHHOE 4uco.
HomenknaTypa KOMIIIEKCHBIX
COEIMHEHHI. 3HAYEHNE KOMIUJIEKCHBIX
coenuaenuid. [loasarue

0 KOOPAMHALIMOHHOW XVMUHU.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

Tumbl KPUCTAITUNYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AMCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJJIOUJIHBIX pacTBopax. CrocoObl
BBIPAKEHUSI KOHLIEHTPALMH PACTBOPOB:
MaccoBas J0JIs1 BELIECTBA B paCTBOPE,
MoOJIsIpHast KOHLIeHTpanusi. HaceieHHbie
Y HEHACBILIEHHBIE PACTBOPBI,
pacTtBOpuMOCTh. Kpucramnoruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenenarb BAJIGHTHOCTh U CTETICHb
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB
B COCJIMHEHUAX PA3IMYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
U TUIA KPUCTAITUIECKOUN PEIIETKY.

HpOBOI[I/ITI) BBIYHCIICHHUA
C HUCITIOJIB30BaAHUCM IIOHATHA

«MaccoBas J10Jisl BEIEeCTBA
B PacTBOpE»
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Knaccudukanus 1 HoMmeHKIIaTypa
HEOPTraHUYECKUX BEIECTB.
JKCIepUMEHTAIbHbIE METO/bI
HU3y4YeHHUs BelleCTB U UX MpeBPallleHMId:
e J/[emoHCTpanuu:

— MOJICJIM KPUCTAINIMYECKUX PEIICTOK.

e PacuérHple 3a1aun:

— C UCMOJb30BaHHEM MOHSITHHI
«MaccoBas J10J1s paCTBOPEHHOIO
BEIIIECTBA», «MOJISIPHAS] KOHLICHTAIIH

1.3

XHUMHYECKHE pPCaKIuu

24

Knaccudukanus XuMUYECKUX peakui
B HEOPraHUYECKOU U OPTraHUYECKON
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
IPEBPALLECHUS SHEPTUH ITPU XUMHUYECKHUX
peakuusx. TennoBbie 3(hPEeKThI
XUMHUYECKUX PEAKIIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKOpOCTh XUMHYECKOM pEaKLMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ T€TEPOTreHHBIE PEAKIIHH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumnueckoe paBHoBecue. KoncranTa
XUMHUYECKOTO paBHOBECHUS. PaKTOPBI,
BIIMSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
PaBHOBECHs: TEMIIEPATypa, JABJICHUE

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUHN (BBIIEISITh UX XapaKTEPHBIE
IPU3HAKN) U IPUMEHSTH 3TH MOHATHS
IIPU OTIMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, 11 OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
peaxkuuy 1o pa3IuvHbIM IPU3HAKAM
(4Mcny U COCTaBY pearupyrommx
BEIIECTB, TEIIIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHCJICHHUS JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTanu3aTopa u T.I1.);
CaMOCTOSITETILHO BbIOUPATh
OCHOBAHUS U KPUTEPUU

JUIA KITACCU(UKALUU XUMUYECKUX
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Y KOHLIEHTPALIUH BEIIECTB, y4aCTBYIOLIUX
B peakuuu. [ Ipuanun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CI1a0bIe 3JIEKTPOJIUTHI.
Crenenp nquccounanuuu. Monnoe
npouzgeoenue 600vl. Cpeaa BOJAHBIX
pacTBOPOB: KUCJIOTHAs, HEUTpaIbHAas,
niesnouHas. BogopoaHslil mokas3aTenb
(pH) pactBopa. I'maposms coei.
Peakuuu noHHOTO OOMEHA.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. CTENEeHb OKUCIEHUS.
OKucIuTENh U BOCCTAHOBUTEID.
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxkHenmue
OKHCIIUTENIM U BOCCTAHOBUTENIN. MeToJ
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PacIJIaBOB BEIIECTB.
IKCIEePUMEHTAIbHbIE METObI
U3yUYEeHUs BellecTB U UX
NpeBpalieHu:

e J/[emoHCTpanuu:

— pa3ioKeHHUE MEePOKCUIa BOIOPOIA
B IIPUCYTCTBHUU KaTaln3aTopa.

e JlaGopaTopHBbIE OMBITHI:

— IIPOBEJAECHUE PEAKIIMI HOHHOTO
obOMeHa;

peaKuuii.

OOBICHATH 3aKOHOMEPHOCTH
MPOTEKAHMS] XUMUYECKHUX PEAKIIHIMA

C Y4ETOM HUX DHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKON pEeaKIuu

B 3aBUCHMOCTH OT Pa3IUYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMEILICHHS] XUMHYECKOTI'0 PABHOBECHS
1O/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MIPUHIINI

Jle lllaTenwe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLMI TOCPEACTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakIuii; peakiuii HOHHOTO OOMEeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peakuuii TUAPOJIN3a, PEAKIINT
KOMITJIEKCOOOpa30BaHUS

(Ha mpuUMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XUMUYECKUN IKCTIEPUMEHT:
ONpPEICIICHUE CPEJIbl BOJHBIX
PacTBOPOB BELIECTB; IPOBEJICHHE
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— ompeJereHue Cpeibl paCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHJIUKATOPA.

o [IpakTuueckue pabOTHI:

Ne 1. Bousitnue pa3nudHbix (pakTopoB

Ha CKOPOCTh XMMUYECKOU pEaKIINH;

Ne 2. Bnusinue pa3ziandsbix pakTopoB

Ha MOJIOKEHUE XUMMUYECKOTO PABHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AIEKTPOJIUTOB.

e PacuéTHbIe 3a1aun:

— PpAacyETHI MACChI BELIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIUX

B PEAKIINU BEILIECTB;

— BBIYUCIIEHUE MacCOBOM J0JIU U
MOJISIPHOM KOHIIEHTpAI[MU BEIlleCTBA

B PacTBOPE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKuu, €Cau OJIHO U3 BEIIECTB 1aHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAacCCOBOM JI0JIEW paCTBOPEHHOTO
BELECTBA

peaKkiuii HOHHOTO OOMEHA; U3yUYCHHE
BIIUSIHUSA PA3UYHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJ0KEHUE
XUMHUYECKOTO PABHOBECHSI.
CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XAMHUYECKOMN MTOCYA0N U
71ab60paTOPHBIM 000PYAOBaHUEM.
[IpeacTaBasTh pe3yabTaThl
XUMHUYECKOTO SKCIIEPUMEHTA

B (hopme 3arvcu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIU

U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIICHHUS:

C MCTIOJIb30BAHUEM TTOHSTHSI
«MaccoBast 10JIsI BEIIECTBA

B pacTBOpE», a TAKXKE TI0 YPaBHEHUSAM
XUMUYCECKUX PEAKIUi, B TOM YHUCIIC
TEPMOXUMHUYECKHE PACUETHI

Hroro no pazneny

o1
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

41

[TomoxeHne HEMETAILIOB

B [lepronyeckoi CUCTEME XUMUYECKUX
anemeHToB [[.M. MeHpaeneeBa u
OCOOEHHOCTH CTPOEHHUSI X aTOMOB.
Pu3n4eCcKre CBOMCTBA HEMETAIIJIOB.
AJoTponusi HeMeTaJIoB (Ha mpuMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
Bonopoa. Ilonydenue, ¢pusnyeckue u
XUMHYECKUE CBOKCTBA (pEaKIIUU

C M€TaJUIaMU U HEMETAJIJIAMH,
BOCCTAHOBJICHUE OKCUJIOB U COJIEH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XHMHUYECKHE CBOMCTBA.
I'anorenoBonopoasl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSTUHEHUS
rajioreHoB. JlabopaTopHbie
MIPOMBIIIJICHHBIE CIIOCOOBI MTOTyYCHUS
rajoreHoB. [I[pruMeHeHne TaJIOreHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JJaboparopHbie u
MIPOMBIIILJIEHHBIE CIIOCOOBI MOJTyYeHUS
kuciopoaa. DU3nyeckue U XuMHIECKHe
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHue. OKCUIbI U IEPOKCHUJIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIIESATH UX XapaKTepPHBIC
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/CJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHEHHUH CBOMCTB HEMETAILIIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menueneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o0l1ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCJIMHEHUH, ITOITBEPKIAAS ITO
OTMMCaHue IpUMepaMu ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuii.

CocTaBisATh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakifii HFOHHOro oOMeHa
U PacKpbIBATh UX CYIIHOCTh

C TIOMOIIIBIO AJIEKTPOHHOTO OaslaHca
Y NOHHBIX YPABHEHUU.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoiictBa. CepoBOIOPO, CYIb(UIBL.
Oxcupl cepbi(1V) u (VI). Ceprucras u
CepHasi KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHnue cepbl U €€ COeTUHEHU.
Azot. Haxoxaenue B npupoje, crocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBOMCTBAa. AMMHAK, HUTPUJIbI. OKCUIBI
a30Ta. A30TUCTas U a30THAsI KMCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COEIMHEHUI. A30THBIE YIOOPEHHUS.
®docdop. Haxoxaenue B mpupose,
CHOCOOBI MONy4YeHus, (PU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcnnpl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadgocghopras u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennit. ®ochopHbie ynoopeHus.
Yraepon. HaxoxaeHue B mpupoze,
CHOCOObI MOTy4YeHUs], PU3NUECKHEe U
XUMUYecKue cBoicTBa. OKCUIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJUIOB U UX COECMHEHHUI

Ha KUBbIE OPTAaHU3MBI; OIIMCHIBAThH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
PAKTUYECKOMN AEATEIbHOCTU
YEJIOBEKA.

[TonTBepKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKITY
HEOPTraHUYECKUMHU BEIIECTBAMU

C IIOMOILBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pPaclO3HaBATh
ONBITHBIM IYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

Habaronate 1 onmmceIBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSTEIIbHO IJIAHUPOBATb,
MPOBOJIUTH U OMIUCHIBATH
XAMHUYECKUN SKCIIEPUMEHT
(JtabopaTopHbIE ONBITHI U
paKkTUIecKue paboThI);
NPEACTABIATH PE3YJIbTATHI
XUMHUYECKOT0 3KCIIEPUMEHTA
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yraepoaa(ll) u (IV), yroibHas xuciora u
ee cosu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuuit. Haxoxnenue B npupoe,
CHOCOOBI MOTy4YeHHUs, PU3NUECKHE U
XUMHUYECKHE cBoMCTBA. OKCUT
kpemuusi(1V), kpeMHueBast KUCI0Ta,
cunukatel. [[pyMeHeHne KpeMHHSI B €T0
coequHeHui. CTekIo, ero Mnoyiyu4eHue,
BUJIBI CTEKOJL.

JKCNepuMeHTATbHbIE METOIbI
H3y4YeHHsl BellleCTB ¥ MX NMpeBpaleHul:
e J/[emoHCTpanuu:

— 00pa3Iibl HEMETAJIIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
Mar”usi B KUCIOPOJIE.

e JlaGopaTopHBbIE OIBITHI:

— Ka4yeCTBEHHBIE PEaKITNU

Ha HEOPTaHMYECKUE HOHBI i KATHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOMpaHUE ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skciepuMEHTAIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Pemienue s3xkcniepuMeHTaIbHBIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3arucu ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKIUHI U JI€TaTh
BBIBO/IbI HA X OCHOBE.

CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XUMHAYECKON TIOCYION U
1a00paTOPHBIM 000PYAOBaHUEM.
[IpoBOINUTH BEIYMCIICHHUS

110 YPaBHEHUSM XUMUYECKUX
peaKuui.

CamocTOsATENBHO IUTAHUPOBATh U
OCYUIECTBJISTH CBOIO
NIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYNIOBOW y4eOHOM eI TeIbHOCTH
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Ne 6. Pemienrie 3kciepruMEHTABHBIX
3aj1a4 1o TeMe «A30T u hocdop u ux
COCMHEHUS.

e PacuéTHbIC 3aJaUN:;

— BBIYMCIICHUE MACChl BEIIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE HIIU
00BEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEAKIIMU BEILIECTB;

— BBIYMCJICHHE Macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIMH, €CIIU OJTHO U3 BEIIECTB UMEET
IpUMeEcCH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMH, €CIIU OJJTHO U3 BEIIECTB JaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuy OT TEOPETUUECKU BO3MOKHOTO
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2.2

MeTanel

35

[Tonoxenne merauioB B [lepuoauueckon
CHCTEME XMMHUUYCCKHUX DJIEMEHTOB.
OCc00EHHOCTH CTPOEHUS JIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB.
Pacnpocmpanenue xumuueckux

INEMEHMOB-MEMALLO8 8 3EMHOUL KOpe.
O6mue husnyeckre CBOMCTBa METAJIOB.

[IpumeHeHne MeTaioB B OBITY, IPUPOIE
U TexHuke. CIiiaBbl METAJJIOB.
DNEKTPOXUMHUECKUN PsIi HAPSKEHU N
MeTasuioB. O0mMe cnocoObl MOITYYeHUS
METAJJIOB: TUAPOMETAILTYPT U,

IMUPOMCTAIITIYPI'UA, JICKTPOMCETALIIYPIrUA.

[TonATHE O KOPPO3UN METAILIOB.
CnocoObl 3a1UTHI OT KOPPO3HH.
OO111as1 XapakTeprUCTUKA METAIIIOB

| A-rpynmst [lepuoaudeckoil cucteMbl
XUMHYECKUX dJIeMeHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIeCcKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
OO11as xapakTepuCcTUKa METaNIOB
I[IA-rpynmel [Teproanyueckoil cucTemsl
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLUN: MTOTy4YeHue, PU3NIeCcKue 1
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COEAUHEHUM.
XKecTkocTb BOJBI U CITOCOOKI €€

PackpbiBaTh CMBIC H3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTH 3TH MOHSATUS
IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
HEOPraHUYECKUX BELIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB
U SIBJICHUM.

OOBICHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U X COEAMHEHUN ¢ yUETOM
CTPOCHUS UX AaTOMOB U MOJIOKEHUS
B [lepronnueckoi cucreme
XUMUYECKUX DJIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o01ue XMMHUYEeCKUE CBOMCTRA
METAaJIJIOB, MX BaXKHEHIIINX
COCMHEHUM, TOATBEPKIAs ITO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peakuii; MPUMEHEHUE METAIIJIOB

B PA3JIMYHBIX 00JIACTIAX
MPAKTUYECKOM JIEATEIIbHOCTH
YyeJIoBeKa, a TAK)Ke UCIOJIb30BAHUE
WX JIJI CO3/1aHUSI COBPEMEHHBIX
MaTEPUAIOB U TEXHOJIOTUH.
OnuckIBaTh CIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
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YCTPaHEHHS.

AJIOMHUHMI: TOTy4YeHue, GUu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA U €T0 COSTUHEHUH.

AM@oTepHbIe CBOWCTBA OKCHJIA U
TUIPOKCUJIA ATIOMUHUS,

TUIPOKCOKOMILIEKCHI AITFOMUHHSL.
OO6m1ast XxapakTepuCTUKA METAJIJIOB
no6oyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB.

Pu3N4eCKUe U XUMUYECKUE CBOMCTBA
XpoMma U ero coeauHeHud. OKcuasl U
ruapokcuabl xpoma(ll), (1) u (VI).
XpoMatbl 1 TUXPOMATHI, UX
OKHCIIUTENIbHBIE CBOKCTBA. [lomyuenue u
IPUMEHEHHE XpOMa.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHBIE
coeaunenus maprauia (1), (IV), (V) u
(VI1). ITepmanranar kanus, ero
OKHUCIIUTEIIbHBIE CBOMCTBA.

DOU3NYECKNE U XUMHUYECKHUE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
runpokcuabl u con xenesa(ll) u (11).
[TonyueHnue v MPUMEHEHHUE KETE3a U €T0
CILJIABOB.

Menp: nonyuenue, Gpuznueckue u

PackpeiBath CymHocTh
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEeICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OanaHca 3TUX
pEaKIuu.

[IpoBoauTh peakiumy,
NOATBEPKIAIOIINE XAPAKTEPHBIE
CBOWCTBA U3YYa€MBbIX BEIIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpax.

IIpoBOANTE M ONIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKkTUYecKue paboThi);
IPENCTABIIATh PE3YIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA

B hopMe 3amrcu ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUHI U 1€TaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh MpaBujiaM MOJIb30BAHUS
XUMHAYECKON NIOCYI0N U
71ab60paTOPHBIM 000PYAOBaHUEM.
[IpoBOAUTH BEIYUCIICHHUS

10 YPaBHEHUSM XUMUYECKUX
peaKuui.

CaMocTosITENBHO TUTAHUPOBATH U
OCYULIECTBJISTH CBOIO
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XUMUYECKUE CBOMCTBA, TPUMEHEHHE
MIPOCTOT0 BEIIECTBA U €r0 COCTMHEHUI.
[unk: nonydenue, GU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BELIECTBA U €70 COCTMHEHUM.
AMdoTepHbIe CBOWMCTBA OKCHIA U
TUIPOKCUA IIMHKA, THAPOKCOKOMILIIEKCHI
IIUHKA.

JKCIepUMEHTAIbHbIE METOAbI
H3y4eHHUs] BELIeCTB U UX MPeBPallleHHIA:
e J/lemoHCTpanuu:

— KoJuleKIHs «MeTaulbl U CILIaBbD»;

— B3aMMOJEHCTBHE MIECJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJION
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

e JlaGopaTopHBbIE ONBITHI:

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOMN
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB);

— B3aMMOJICUCTBUE TUJIPOKCHUIOB
AJTIOMUHUS U IMHKA C PacCTBOpaMU
KHCJIOT M IIEJIOYCH;

— KA4YeCTBEHHbBIC PEAKI[UU HA KATUOHBI
METAJLJIOB.

o [IpakTrueckue paboThI:

IIO3HABATEIIbHYIO JIEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTHe
B IPYNIOBOW y4eOHOH ESITEIbHOCTU
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Ne 7. Pemienue s3kcniepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTauibl TIIaBHbIX

MOATPYIII»;
Ne 8. Pemenne skciepuMeHTAIBHBIX

3a1a4 1o TeMe «MeTaibl MOOOYHBIX
HOATPYIIID.

e PacuéTHbIe 3a1a4Un:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIE pACTBOPA C OMPEAECICHHOMN
MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
peaKkIuu, eCIu OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTRA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peaKkuu OT TEOPETUUECKU BO3MOKHOTO
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Htoro no pazaeny

76

Pa3ue.11 3. XuMus ¥ JKU3Hb

3.1

MeTobl MO3HAHUA
B XUMHHU.
XUMUS U )KU3HD

Ponp xumun B obecneueHnun
YCTOﬁqHBOFO Pa3BUTHA YCTIOBCUCCTBA.
IlonsTue o HAayYHBIX MCTOJaX ITIO3HAHUA
U MCTOOOJOTHH HAYIHOI'O UCCIICIOBAHMA.
HaquHe IMIPUHOUIIBI OpraHu3alin
XUMHUYCCKOI'O IIPpONU3BOJCTBA.

[TpoMbInuieHHBIE CTIOCOOBI MOTYUYCHHUS
BOKHEUIINX BEIIECTB (Ha MPUMEPE

MIPOU3BOJICTBA aMMHAKA, CEPHOMN

KHUCJIOTHI, MeTaHoJ1a). [IpoMbIliIeHHbIE
CIOCOOBI MOTYyYCHHS METAJIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HCHUE
OKPY>KaroILIEl CPebl U €ro MOCIEACTBHUS.
IIpobnema nepepabomku omxo006 u
no6ounbIX NPodyKmos. Poiab Xxumun

B 00€CIEeUECHUH SHEPTeTUYECKON
Oe3omacHocTH. [lpunyunst «3enenoi
XUMUUY.

XUMHS U 300POBbE YETIOBEKA.
JlekapctBenHsble cpenctsa. [IpaBuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapatoB. Poiib XUMUU B pa3BUTHH
METUITUHBI.

Xumust muiyd. OCHOBHbBIE KOMIIOHEHTHI
mum. [umessie 1o6aBsku. Pois xumun

PackpbIBaTh posib XUMUU B PEILICHUN
SHEPTETUYECKHX, CHIPhEBBIX U
HKOJIOTMYECKUX MPOoOIeM
YeJI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HaIPaBJICHUS Pa3BUTHS XUMUICCKON
HAYKW U TEXHOJIOTHUHU.
[IpumensTh MpaBuia 6€30MacHOTO
oOpallleHHs C BelleCTBaMu,
UCITOJIb3yEMBIMH B TIOBCETHECBHOM
PKU3HU, a TAKKe MpaBUiia
0€30macHOTO TOBEICHUS B IIEJISIX
cOepeKeHUs 310POBbS U
OKPY’KaroIEel TPUPOTHOUN CPEIBL;
MTOHMMAaTh OTMTACHOCTh BO3/ICHCTBHS
Ha JKUBBIC OPTaHU3MBI OTIPECICHHBIX
BEIIECTB, cMbICH TTokazaress [TJK,
HOSICHATh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS UX
BPEIHOI'O BO3JICUCTBUS.
AHaTU3UPOBATh U KPUTHUICCKU
OIICHUBATh HH(POPMAIIUIO, CBSI3aHHYIO
C XUMHYECKUMU TIPOIIECCAMH U UX
BIIUSTHUEM Ha COCTOSIHHE
OKpY>KaloIllel Cpeibl.
Hcnonb3oBaTh NoJy4eHHbIEC 3HAHUS U
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B 00€CIeUYeHNH MUIIEBON 0€30MaCHOCTH.
KocMmernueckue n napdromepHble
cpeactsa. berroBas xumus. [IpaBuna
0€301acHOT0 UCIIOJIF30BAHUS MPENapaToB
OBITOBOM XMMHHU B TOBCETHEBHOM JKU3HMU.
XHMUS B CTPOUTENBCTBE. BaxkHelmme
CTPOUTENIbHBIE MaTepHUaIIbl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepHaoB.
XVMHSI B CEJIBCKOM XO3SMCTBE.
Oprannueckue U MUHEpaIbHbIE
ya00peHus.
Heoprannueckne maTtepuaiibl
(KOHCTPYKLIMOHHBIE MaTepHabl, KPACKH,
CTEKJIO, KepaMKKa). MaTepuaisl
JUIS1 371€KTpOHKUKU. HanoTexHoornu

npencTaBlieHus o chepax
NEeSATEeIbHOCTH, CBI3aHHBIX C HAYKOMN
U COBPEMEHHBIMU TEXHOJIOTUIMH,
KaK OCHOBY JJIsl OpUEHTAIIUU
B BBIOOpE CBOEH Oymyreit
po¢hecCUOHATBEHON IEITETbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1 OO BICHEHHUS
U TIPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHOHAYYHYIO
[IPUPO.Y, IPOTHOZUPOBATH,
QHATM3UPOBATh U OLIEHUBATh
C MO3ULIAN KOJOTUYECKOU
0€30ITaCHOCTH ITOCJIENCTBUSA OBITOBOU
Y TIPOU3BOJICTBEHHOM JESATEILHOCTU
YEJI0BEKa, CBSI3aHHOM
¢ epepaboTKOI BEIIECTB;
UCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS
JUTS IPUHSATHS TPAMOTHBIX PEIIeHUN
npoOJieM B CUTYyaIlUsIX, CBA3aHHBIX
C XHMHUEM.
[IpuauMath yuactue B 00CYKIeHUN
npo0JieM XUMUYECKON 1
JKOJIOTUYECKOM HAIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe u npeaararh

BO3MOXKHBIE ITYTH €€ PEIICHUS
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Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

136
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM
Kourpoububie IIpakTuyeckue
n/n NPOrpamMMbl Bcero
padoThI padoTshI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH

[Ipenmer opraHMYECKOM XHUMUMU.
11 Teopus cTpoeHHs OpraHMYECKUX 15
coenquHenuil A. M. byrneposa

https://infourok.ru/prezentaciya-po-
himii-po-teme-predmet-organicheskoy-
himii-organicheskie-veschestva-
472536.html
https://infourok.ru/prezentaciya-himiya-
klass-profilniy-uroven-teoriya-
himicheskogo-stroeniya-organicheskih-
veschestv-2773149.html
https://infourok.ru/prezentaciya-po-himii-ng
priroda-himicheskih-svyazey-v-organichesk

https://infourok.ru/prezentaciya-po-
himii-tipy-gibridizacii-atomnyh-
orbitalej-ugleroda-6238520.html

Wroro no pazmeny 15

Pasnen 2. YraeBonopoabt

51 TIpesienbHBIE YTIIEBOAOPOIB —
' QJIKAHBI, IUKIO0AJIKAHBI

https://infourok.ru/prezentaciya-po-
himii-na-temu-alkani-klass-
1043265.html
https://infourok.ru/prezentaciya-k-uroku-
himicheskie-svojstva-alkanov-

5326722.html
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https://infourok.ru/prezentaciya-po-himii-po-teme-predmet-organicheskoy-himii-organicheskie-veschestva-472536.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html

http://www.myshared.ru/slide/1196850/
https://infourok.ru/prezentaciya-po-
himii-na-temu-cikloalkani-2429082.html

2.2

2.3

HenpenenbHble yrieBogopoib:
AJIKEHBI, AJIKAJNCHBI, AJIKUHBI

ApoMaTudecKkue yriieBoa0pOIbl
(apensr)

16

10

https://infourok.ru/prezentaciya-k-uroku-
alkeni-dlya-profilnogo-klassa-
1820987.html
https://nsportal.ru/shkola/khimiya/library
[2017/02/27/prezentatsiya-k-uroku-po-
himii-poluchenie-svoystva-i-primenenie
https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-
4636620.html
https://infourok.ru/prezentaciya-k-uroku-
alkiny-stroenie-izomeriya-
nomenklatura-fizicheskie-svojstva-i-
poluchenie-profilnyj-uroven-
4539480.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-
1243319.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-benzol-klass-489142.html
https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-gomologi-benzola-
3432435.html
https://infourok.ru/prezentaciya-po-
himii-orientaciya-v-aromaticheskih-
uglevodorodah-10-klass-6627672.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-benzol-klass-489142.html
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[TpupoaHbIe HCTOUHUKH

https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnye-istochniki-
uglevodorodov-10-klass-profilnyj-
uroven-4660723.html
https://infourok.ru/prezentaciya-po-

24 YIJIEBOAOPOAOB M UX mepepadboTka ° himii-na-temu-koksohimicheskoe-
proizvodstvo-3664751.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodniy-i-poputniy-
neftyanoy-gaz-2576697.html
https://infourok.ru/prezentaciya-

lManorennponsBoaHbIE .

2.5 JTIEBOIOPOIOB 6 galogenproizvodnye-uv-10-kl-

5218206.html
Hroro no pazneny 45

Pa3znen 3. Kuciiopoaconep:kauue opranHudecKue coeJuHEHHsI

3.1

Cnuptsl. Oenon

15

https://infourok.ru/prezentaciya-po-
himii-na-temu-predelnie-odnoatomnie-
spirti-klass-1239966.html
https://infourok.ru/prezentaciya-po-
himii-himicheskie-svoystva-predelnih-
odnoatomnih-spirtov-klass-
1531989.html
https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-mnogoatomnie-
spirti-3539968.html
https://nsportal.ru/shkola/khimiya/library
/2013/09/30/prezentatsiyafenoly

3.2

KapOoHunbpHbIC COCTUHEHUS:

25

https://easyen.ru/load/khimija/10 klass/k
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https://infourok.ru/prezentaciya-po-himii-himicheskie-svoystva-predelnih-odnoatomnih-spirtov-klass-1531989.html
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https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://easyen.ru/load/khimija/10_klass/khimicheskie_svojstva_aldegidov_i_ketonov/129-1-0-40333

3.3

abJIeTU/IbI B KeTOHBL. KapOoHOBBIE
KUCJIOThI. CiioxHbIC dpuphl. Kupbl

Yrnesoanl

Hroro no pasgeny

10

50

himicheskie svojstva aldegidov_i_keto
nov/129-1-0-40333
https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovye-kisloty-
profilnyj-uroven-10-klass-5025854.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-slozhnie-efiri-zhiri-klass-
929197.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-uglevodi-ih-
klassifikaciya-i-znachenie-klass-profil-
936387.html
https://nsportal.ru/shkola/khimiya/library
/2014/04/01/prezentatsiya-k-uroku-
khimii-v-10-klasse-stroenie-i-
khimicheskie
https://infourok.ru/prezentaciya-po-
himii-na-temu-disaharidi-klass-
2342035.html
https://infourok.ru/prezentaciya-po-
himii-polisaharidi-krahmal-i-cellyuloza-
klass-3661159.html

Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL. beiku

20

https://infourok.ru/prezentaciya-po-
himii-10-klass-himicheskie-svojstva-
aminov-5066363.html
https://infourok.ru/razrabotka-uroki-s-
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uroku-enatalpiya-i-entropiya-
4019525.html
https://infourok.ru/prezentaciya-po-
himii-na-temuveroyatnost-
protekaniya-himicheskih-reakciy-
skorost-himicheskih-reakciy-
2907730.html
https://infourok.ru/prezentaciya-po-
himii-klassifikaciya-himicheskih-
reakciy-klass-1102658.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-
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