[Tpunoxxenne Ne 12.2
K OCHOBHOH 00pa3zoBaTeIbHOI Mporpamme
cpeanero obuiero oOpa3oBaHus

PABOYAS ITPOT'PAMMA
1o yyeOHOMY npeamMeTty « XHMHUD»
yri1y0JIeHHbI YPOBEHb
10-11 kaacesl



Pabouas nporpamma no yuyeOHOMY mnpeaMery «Xumus» (yriayOn€HHBIM ypOBEHbB)
(npenmetHas obnacTh «EcTecTBEHHO-HAYUYHBIE MPEAMETHI») (J1ajiee COOTBETCTBEHHO —
nporpaMma IO XUMHH, XUMHS) BKJIIOYAET MOSICHUTENIbHYIO 3alUCKy, COAEpKaHue
oOydeHMsl, IUIaHUpPYEMble  pe3ylbTaTbl OCBOCHHUS  MPOrpaMMbl MO  XUMUH,
TEMATUYECKOE MJIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITUCKA

[IporpamMma 1Mo XMMHUK Ha yYpOBHE CpPEIHEro olIiero odpazoBaHusi pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpazoBaHHU
B Poccuiickoit ®enepanun», TpeOOBaHHMI K pe3yidbTaTaM OCBOCHUs (eaepabHOM
oOpa3zoBaTeibHOM  mporpamMmbl  cpeaHero oomiero  o6pazoanusa(POIl  COO),
npeacTaBiIeHHbIX B DeneparbHOM TOCYIapCTBEHHOM 00pa30BaTEILHOM CTaHAApTE
COO, ¢ yuérom Konnenuuu mnpernogaBaHus y4yeOHOTO TpeaMeTa «XUMUS»
B oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit denepaiuu, peaan3yonux OCHOBHBIC
oOpa3zoBaTebHBIE MPOrPAMMBbI, W OCHOBHBIX TMOJOXKEeHUH «CTpareruv pa3BUTHUS
BocriuTanusi B Poccuiickoit @enepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue
[TpaBurennsctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YTiyONEHHOTO M3YyYEHHs 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOro obpaszoBanus ydamuxcs 10—11 kmaccoB. U3yuenue npenmera,
peanuzyeMoe B ycIOBUAX AUGdepeHIupOBaHHOT0, MPOPUILHOTO 00yUYeHUs, TPU3BAHO
obecrieunTh 00II€00PA30BATEIIBHYI0 W OOIIEKYIbTYPHYIO IOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl afanTalid X K OBICTPO MEHSIOIIMMCS YCIOBHSM >KU3HU
B COIIMYME, a TAKXKe JUIsl IPOJOIKEHUSI 00yUeHHS B OpraHU3alMsIX MPOoGeCcCUuOHAITBHOTO
o0pa3oBaHus, B KOTOPBIX XUMUS ABJISIETCS OJHOW U3 IPUOPUTETHBIX TUCIIUILINH.

B nporpamme mo XuMUHM Ha3Ha4Ye€HHUE TpeaAMeTa «XHUMH» MOJIy4aeT MOAPOOHYIO
MHTEPIPETALUIO B COOTBETCTBUU C OCHOBOMosararomumu nojoxenuamu ®rroc COO
0 B3aMMOOOYCIIOBICHHOCTH II€JICH, COJIEp KaHMsI, PE3yJIbTaTOB O0y4YEeHUS U TPEOOBAHUI
K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB. CBHIETEIIBCTBOM TOMY SIBIISIFOTCS CJIEIYIOILINE
BBITIOJTHSIEMBIE TTPOTPAMMOM 110 XUMHUH () YHKIIAU:

— WHQOPMAIIMOHHO-METOJNYECKasl,  peajnu3anus  KOTOpol  oOecreymBaeT
MOJIyYEHHE TMPEACTABICHUSI O LENsAX, COAEpKaHUHU, O0OIIeill cTpaTeruu oOy4eHus,
BOCITUTAHUS U PAa3BUTHS OOYYAIONIUXCS CPEACTBAMH IPEIAMETa, H3y4aeMOT0 B paMKax
KOHKPETHOTO TIPOdHUIIs;

— OpraHu3alMOHHO-TUIAHUPYIONIasi, KOTOpas MPeayCMAaTPUBAET OIpeJecHUE:
MIPUHITUIIOB CTPYKTYPUPOBAHUS U IMOCIIEIOBATEIEHOCTH H3YYCHHs YICOHOTO MaTepHraa,
KOJIMYECTBCHHBIX M KAUYECTBEHHBIX €T0 XapaKTEPUCTUK; MOJIXO0M0B K (OPMHUPOBAHUIO
COJIepKaTeNIbHOM OCHOBBI KOHTPOJISI U OLICHKH 0Opa3oBaTENbHBIX JOCTHXKEHUU
oOyyJaroluxcs B paMKax UTOMOBOM aTTeCTallud B (popMe €IUHOIro rocyJapCTBEHHOTO
AK3aMEHa MO0 XUMUHU.



[Iporpamma aJist yrity0i€HHOTO U3YUYEHUS XUMUU:

— YCTaHABJIMBACT WHBAPUAHTHOE TMPEIMETHOE COJepKaHue, 00s3aTelIbHOe
JUISL U3YYEHUs B paMKaxX OTAENbHBIX Mpoduiieil, mpeaycMaTpuBaeT pacrpeacsicHue u
CTPYKTYpUpPOBAaHHE €ro MO KJiaccaMm, OCHOBHBIM COJEpKAaTEIbHBIM JMHUSIM/pa3iesiaMm
Kypca;

— na€T pachpenesieHne y4eOHOro BpPEMEHH, PEKOMEHAYEeMOro ISl U3ydeHUs
OTJICTBHBIX TEM;

— TpeasiaraeT MoCIeN0BaTeIbHOCTh M3yUYEHHS Yy4yeOHOro marepuana ¢ y4eTom
JIOTUKH TIOCTPOSHHUS Kypca, BHYTPUIIPEAMETHBIX M MEKITPEIMETHBIX CBSA3CH;

— Ma€T METOJWYECKYI0 MHTEPIIPETalMIo IeJed M 3aJad  HW3Yy4eHUs MpeaMeTra
Ha yriayOJéHHOM YpPOBHE C Y4€TOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPETHETrO
oO1rero oOpa3oBaHUs, COJEPKATEIHLHON XapaKTEPUCTUKHU TJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOHM 00pa3oBaTelbHONW MPOTrpaMMbl CPEJAHEro oO0IIero o0pa3zoBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBHM O0OYyYalomierocs IO OCBOCHHUIO COJICPIKAHUS
npeaMeTa.

I[To BcemM Ha3BaHHBIM TO3UIHMSAM B TMpPOrpaMMme 10 XUMHH TIPEeayCMOTpEHa
IPEEMCTBEHHOCTh ¢ 00yYE€HHEM XHUMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a npenenaMu yCTaHOBJICHHON MPOrpaMMOM MO XUMHUHU 00s3aTeIbHON (MHBApUAHTHOM )
COCTABJISIONICH COACp)KaHUS Y4eOHOTO mpeameTa «XUMHs» OCTaETCs BO3MOXKHOCTH
BHIOOpAa €ro BapUAaTHMBHON  COCTABISIIONIEH, KOTOpas JOJDKHA  OINPEAesThCS
B COOTBETCTBHH C HAIIPaBJICHUEM KOHKPETHOTO MpodwIst 00ydeHUsI.

B cootBeTcTBUM ¢  KOHUENTyalibHBIMH  mojiokeHusimu  PI'OC  COO
O Ha3HAYeHWHU TMPEIMETOB 0a30BOro M yriayOJa€HHOro YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YPOBHE CpeaHEro oOIero oOpa3oBaHHS XUMUS
Ha YpOBHE YIiyONEHHOTO WM3YyYCHMsI HANpaBiIeH Ha pPEaATM3alHI0 MPEeMCTBEHHOCTU
C MOCJEAYIONUM ITArlOM TMOJIYYeHHUSI XUMHYECKOTr0 0Opa30BaHUS B paMKaxX HU3YYCHUS
CIICIIMAJIBHBIX ~ €CTECTBCHHO-HAYYHBIX M XUMHUYCCKUX JHUCIUIUIMH B By3aX U
OpraHu3alugaX CpeaHero MpPoQEeCCHOHATBHOTO 00pa3oBaHus. B 3Tol cBsi3u u3yueHUe
npeaMeTa «XUMHs» OPUECHTHPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U yTrayOIeHue
TEOPETUYECKOM ¥  MPAKTHYECKOW  MOATOTOBKA  OOYyYaromIuXcsi,  BBIOPABIINX
onpenenéHaplii Mpopmib 00y4eHHs, B TOM YHCJIE C MEPCHEKTUBON MOCIETYIONIETO
MOJIYYCHHUS] XUMHUYECKOTO 00pa3oBaHUsS B OpTraHM3aIUsax MPOPECCHOHATBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanumii ®PI'OC COO k mimaHUpyeMbIM
pe3yiabpTataM OCcBOeHHUs (eliepanbHON 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO OOIIETo
oOpa3oBaHus W3YUYCHUE TPeaMeTa « XUMHUS» OPUCHTHPOBAHO TAK)KE HA PEIICHUE 3a/1a4
BOCIIUTAHUS W COIMAIBLHOTO PAa3BUTHSA OOyYaromuxcs, Ha (OPMUpOBAHHWE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHH, YMEHHHM palHOHAIU3alud y4eOHOTO Tpylda W
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIMHAPHBIMN,
HAANPEIMETHBIN XapaKTep.



CocrapnsronuMu  peaMera  «XUMHUS» Ha ypOBHE YIIyOJNEHHOTO W3y4YCHUS
SBIITFOTCS YIITYOEHHBIC KypChl — «Oprannueckas XuMus» U «OO011ast 1 HeopraHudecKast
xumus». [Ipu  ompeneneHnd TOAXOMOB K OTOOPY W CTPYKTYpPHOH OpraHW3allud
CoJlepKaHMs ATHUX KYypCOB B IpOrpamMMe IO XMMHH 32 OCHOBY IMPHUHATHI TOJOXKCHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBY conepkanusi KypcoB «Opranudeckas XuMmus» u «O011as 1 HeopraHudecKast
XHMHS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUH M YMEHHH, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO H3yUCHHUS MIPEAMETA. DTa CUCTEMA 3HAHUN TIOJTy4aeT ONpeIeIEHHOE
TEOPETHUYECKOE JIOTIOJTHEHHUE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBININNA
00BEM (haKTOIOTHYECKOTO MaTepuanga. Tak, Ha yriayOJIEHHOM YpOBHE W3Y4YCHUS
npeaMeTra 00CSCIieYeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIMYCHHS O0BEMA 3HAHHMA
0 XMMHYECKUX D3JIEMECHTaX M CBOWCTBaX WX COCJUHEHUN HA OCHOBE PACIIMPCHUS H
yrayOJaeHUsT  MPEACTABJICHWA O  CTPOCHHWM  BEIIECTBA,  XUMHUYCCKOH  CBSI3U
U 3aKOHOMEPHOCTSX TIPOTEKAHHWS pPEaKIUW, pacCMaTPUBAEMbIX C TOYKH 3pPCHUS
XUMHYECKOW KHHETHKH WM TEPMOJWHAMHUKHU. VI3yueHuWe NEpHOAMYECKOro 3aKoHA H
[leprionyeckoii CHCTEMBl XUMHUYECKHUX 3JEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHWYCCKUX TIPCACTABIICHUSAX O CTPOCHHHM aToMa. XHMHYecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTHUYECKUX HM3MEHEHUU mpu e€ oO0pa3oBaHUU U
pa3pylleHnH, a TakKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcS (OPMHUPOBAHUEM MPEACTABICHUN 00 H3IEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH COEIMHEHUN yesieTcsi 0coboe
BHUMAaHHUE BOIpocaM 00 SJEeKTPOHHBIX 3¢ (deKxTax, O B3aWUMHOM BIUSHUH aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJIEp)KaHHE KYypCOB XHUMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIACCOB OIpeAeN€éHHOro mpoduiis (TjIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOTHEHUN K OOIIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIUSIHUE CMEKHBbIE TIpenMeThl. Tak, HampuMep, B COIEPKAHUHU TIPEeIMeTa IS KJIACCOB
XUMHKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh DJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpyu u3yuennn npeameTa B JaHHOM cllydae akIeHT OyaeT
CIellaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB W TEOPUH B XUMHUHU H
B (M3HKE: aTOMHO-MOJICKYJISipHAsi TeOpHs (MOJCKYJISpHas Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MAaCChl M DHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DIICKTPOJIH3a, MPEIACTABICHUS
O CTPOCHHH BEIECTB U IPYTOE.

B To e Bpemsi B copepKaHUU TpeaMeTa NSl KIACCOB XHUMHKO-OMOIOTHYECKOTO
npoduis oMb yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
MPEIOCTABISETCS BOZMOXKHOCTH JIJIst 6071€e 00CTOATETFHOTO PACCMOTPEHUS XUMHUECKOU
OpraHu3alny KIETKH KaK OWOJOTUYECKONM CHCTEMBI, B COCTaB KOTOPOH BXOJT,
K TpUMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUMUABI, OCTKH, YTJICBOIBI,
HYKJICMHOBBIC KHCIOTHI W Japyrue. I[Ipm 5ToM 3HAHUS O COCTaBe W CBOMCTBaX
MPEICTaBUTENIC OCHOBHBIX KJIACCOB OPTaHWYECKUX BEIIECTB CIYy)XaT OCHOBOWU
JUTSI I3yYEHUS CYIITHOCTH TIPOIIeCCOB (DOTOCUHTE3A, TbIXaHUs, TUIICBAPCHUSI.



B nmnnane (¢opmupoBaHHMS ~OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM H3y4yeHue npenMera «XUMHUsS» Ha YrayOJE€HHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpeaMeTaMH, BXOJISIIIMMU B COCTaB
npeaMeTHbIX  oOnacTeil  «EcTeCTBeHHO-Hay4yHblEe TMpeaMeTsl», «MaremaTtuka U
nHpopMatuka» u «PycCKkuil S3bIK U JIUTEPATYPaAy.

[Ipu n3ydenunn yuyeOHOro npeamera «XuMHus» Ha yriiyOJIEHHOM YpOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 0011ero oopazoBanus (Ha 6a30BOM YpOBHE), 3aa4eii
NEePBOCTENIEHHOW 3HAYMMOCTH SBJsieTCsl (OPMUPOBAHUE OCHOB HAyKHW XHMHUU Kak
00J1IacTU COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOU NESITEIHHOCTH YeJIOBeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpHhl. Pemienue 3Toi 3agauu Ha yriayOa€HHOM
YPOBHE M3yYE€HHUS MPEAMETA MPEATNOIAracT peaanu3alrio TaKuX 1eIeH, Kak:

— ¢dopMupoBaHUE  TPEACTABICHUNA: O  MaTEepUAIbHOM  €IMHCTBE  MHpa,
3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBIICHUW TPHUPOJbI, O MECTE XUMUH B CHUCTEME
€CTEeCTBCHHBIX HAayK W €€ BeAylleld poJM B OOECIEUEHUM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKON, DHEPreTUUeCKOW M THUIIEBOU
0€30MacHOCTH, B PAa3BUTHUM MEJUIUHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECHEYEHHH PAIMOHAJIBLHOTO MPHUPOAOIOIH30BAHUS,
B (OpMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KYJIbTYphl UETIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpElIE;

— OCBOCHME CHCTEMBI 3HAHMWH, JICKAIIUX B OCHOBE XMMHYECKOM COCTABISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHSIX —
ATOMHOM, HOHHO-MOJIEKYJIIDHOM, HAaJAMOJEKYJISIPHOM, O TEPMOJAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMHUUYECKMX PEAKUUU, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMHYECKOr0 IPOU3BOJICTBA;

— ¢dopMupoBaHUEe y OO0YYAIOIIUXCS OCO3HAHHOTO IMOHUMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HJAEH W Tpodiem
COBPEMEHHOW XHMHH, IS OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO PUPOAY; TPAMOTHOTO PEIIeHUsI TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3ULHUA HKOJIOTHMYECKOM O€e30MacHOCTH
MOCJICACTBUN OBITOBOM W TPOM3BOJCTBEHHON JEATCIBHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHUYECKUM HPOU3BOACTBOM, UCIOJIb30BAHUEM U NIEPEPAOOTKON BEIIECTB;

— yriiyOJeHue Mpe/ICTaBICHUH O HAy4YHBIX METOJaX IO3HaHMS, HEOOXOJIUMBIX
JUIsT TpUOOpETEHUs] YMEHHIl OpUEHTHPOBATHCS B MHPE BEHIECTB U OOBSICHEHUS
XUMHUYECKHUX SIBIICHUM, HMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON JIEITEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

B nnane peanuzanuu nepBoouepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIIUX PYHKIUMI
LIETTOCTHOM CUCTEMBI CpeHEro 00111eT0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS



Ha yTiyO0JIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE EIU U 3a/1a4H,
KaK:

— BOCHHUTaHHE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBICHUM MPUPOIBI, YBAKCHUS
K TPOIECCY TBOpYECTBA B  OOJIACTH TEOPETUYECKHX W TMPUKIAJTHBIX HCCIIETOBAHHMA
B XUMUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

— pa3BUTHE MOTHUBAIMH K OOYYCHHUIO U TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
M CAMOBOCTIMTAHHIO Ha OCHOBE YCBOGHHS 00IIEUETIOBEUECKUX IEHHOCTEIH;

— pa3BUTHE TIO3HABATENHHBIX HWHTEPECOB, WHTEIICKTYaJlbHBIX W TBOPYECKHX
criocoOHOCcTeM oOydaroruxcsi, (HOPMUPOBAHME Yy HHUX CO3HATEIBHOTO OTHOIICHHUS
K C€aMOOOpa30BaHWI0O W HEMPEPHIBHOMY OOPAa30BAHHUI0 KaK YCIOBHUIO YCICUTHON
npodeCCUOHATBHON U OOIIECTBEHHOW JIESITENbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3IOPOBOM 00pa3e KU3HH;

— (opmupoBaHHE YMEHHI U HABBIKOB pa3yMHOTO IMPUPOAOIIOIB30BaHNUs, PA3BUTHE
DKOJIOTUYECKOW  KYyJIbTyphl,  NPUOOpPETeHHWE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTUYECKON JIeATETHHOCTH.

OO1mee 4uCIIo 9acoB, PpEKOMEHIOBAHHBIX U U3yUeHHUS XUMHH Ha YriayOJICeHHOM
yposue, — 204 gacos: B 10 xiacce — 102 gaca (3 waca B Henento), B 11 knacce — 102 vaca
(3 vaca B HezeIO).



COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHUHU

[IpenmMeT M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOro00pa3suu
OPraHUYECKUX COETUHEHU .

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPraHUYECKUX
coeMHEeHUAX. Tumbel ruOpuUIM3alMK aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJCGHTHOW CBsI3M (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumb
NepeKpPhIBaHUSI aTOMHBIX OpOuTaneil, o- u m-cBsa3u. OMuUHApHAs, NBOWHAS W TpOITHAs
cBsa3b. CnocoObl pa3pbiBa CBsI3ei B MOJIEKyJlaX OpraHudeckux BeliecTB. [loHsTue
0 cBOOOJTHOM paauKale, Hykieoduie u smekTpoduie.

Teopust cTpoeHusi opraHuyecKux coennuHeHudd A.M. BytnepoBa U COBpEMEHHBIE
IOPEACTABICHUS O CTPYKTYpe MOJEKYJH. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coeMHeHUN. MoJleKylsipHble U CTPYKTypHbIe Gopmyinbl. CTPyKTypHBIE (DOPMYIIBI
pa3IMYHBIX BUIOB: pa3BEpPHYTas, COKpall€HHas, ckeneTHad. HM3omepus. Bunbl
U30MEpPHUH: CTPYKTYpHAas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(D(PEKTH B MOJIEKYJaxX
OpraHUYeCKUX COCAMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3D (HEKTHI).

[IpencraBinenne o  kiIaccupUKAMK  OpPraHMYECKHX  BemiecTB.  [loHsTHe
o (dynkuuoHanpHOM Tpymnme. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HoMeHKkIaTypa opranudeckux coefauHenuii (IUPAC) u TpuBHAlbHBIC Ha3BaHMS
OTJZI€JIbHBIX MPEACTAaBUTEIIECH.

OcobOenHoctd ¥ KiIaccuUKaIMs OpraHUYecKux peaknui. OKHUCIUTETHHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUN B OPraHUYECKON XUMUHU.

JKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHUS BeleCTB U UX NpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMyu OpraHNYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBICHUE,
oOyTrIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIECTB.

YriaeBoaopoasl

Anxanpl. ['omonmorwyeckuid psii  ankaHoB, oOmas ¢GopMmyrna, HOMEHKIATypa
¥ u30Mepus. DJIEeKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3anus aTOMHBIX OpOUTANel yriepona, G-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XWMUYECKME CBOWCTBA  AJKAHOB: PEaKUWH 3aMEIICHUS, W30MEPU3ALUU,
NETUAPUPOBAHMS, UMKIU3AlMKM, TMHUPOJIM3a, KPEKUHra, TopeHud. [Ipedcmasnenue
0 Mexanusme peaxkyui paouKaibHO20 3AMeUjeHUs.

Haxoxnenue B mpupoje. CrnocoObl modydyeHUs: U IPUMEHEHUE alIKaHOB.

! Kypcusom B M1aHHOM TEKCTE BBIJCICHBI 3JIEMEHTHI COACPIKAHUS YIEOHOrO MaTepuaia, KOTOPhIC H3ydaroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB MPEeAMETHBIX pe3ynsTaToB ocBoeHust OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHMSI M XHMHYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOINAH, MUKIOOYTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOreKcaH) IUKIoankaHoB. CrnocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas Gopmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U m-cBsizu. CTpyKTypHas U reoMerpuyeckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHE CBOMCTBA: peakiluu
PUCOCANMHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TPHU JBOMHOM CBS3M, MOJUMEpU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxyuu 21eKmpo@duibH020 NPUCOeOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JBOHHYIO CBsi3b. (CrnocoObl
MOJIYYEHUS] U IPUMEHEHNE aJIKCHOB.

Anxanuensl. Knaccudpukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lonmumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbel. ['oMonorudeckuil psija  ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U H30Mepus. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJ aJKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpU3ALUUA U TPUMEPHU3ALNH,
okucneHud. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTtBeHHbIE peakiuu Ha TPOMHYIO CBs3b. CHOCOOBI TMONYYEHHS] W MPUMEHEHUE
AJKMHOB.

ApomaTHyecKue YIriieBOJOpOaAbl (apeHbl). I'oMoiorudeckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbl OeH3ona. Ilpasuno apomamuunocmu, npumepsbl ApoMamuiecKux cOeOUHeHUll.
@u3nuecKkue CBOWCTBAa apEHOB. XHMMHYECKHE CBOWCTBAa O€H30JIa U €r0 T'OMOJOIOB:
peaknuu 3aMeleHrs B OCH30JbHOM KOJBIE M YIJIIEBOJOPOTHOM paguKaje, peakiuu
MPUCOCUHEHNUS, OKUCICHUE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o Mmexanuzme
peaxyuti 21ekmpoduivHozo 3ameuyeHus. llpencraBieHue 06 OpUSHTHPYIONIEM IEHCTBUU
3aMecThTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJIUKAJIOB,
KapOOKCWJIHbHOW, THAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIBI, aTOMOB TaJIOTCHOB.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB ctupoda. [lommmepuzamus ctupona. CrnocoOsl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Mpuponnsiii Ta3. I[lomytHbie HedTsHBIE Ta3el. HedTs m e€ mpomcxokaeHUeE.
Kamennbiii yroib u mpoAaykTbl ero mnepepadotku. CrnocoObl mnepepaboTKu HePTu:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKUM), PpUPOPMHUHT, MUPOIIU3.
[TponykThl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKIY pa3IMYHBIMU KJIaCCaMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOreHNPOU3BOJHBIX  YIIIEeBOAOPOJOB. Peakuuu
3aMEILEeHHs rajJoreHa Ha THIPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY .



JleiicTBuE Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO MW CIHUPTOBOIO pacTBOpa MIENOYH.
BzaumopelictBue ~ OurajoreHalkaHoB ¢ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux — coeouHenusx. VICHOAb30BaHHE  TaJIOrEHIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METOIbI H3YUYEeHHUS BElIeCTB M UX MPeBpAaIieH it

N3yuenne Ppuznueckux CBOMCTB yIiI€BOJAOPOIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeclBeYnBaHUE OPOMHOM MITM MOJHOMN
BOJIBI, PAacTBOpa TEpPMaHTaHATa KaJWs, B3aWUMOJCHCTBHE AalleTUICHA C aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l)), kauecTBeHHOe OOHapyKeHUE YIJepoJa M BOAOpPOJIA
B OpPraHMYECKHX BEIICCTBAX, IOJIYYCHHE OJOTWJICHA W M3y4YeHHUE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KoJUTeKIusIMu «HedTh» n «Yromby, ¢ o0pa3iamu miacTMace, KayqyKoB
U PE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJIOPOJOB M TaJOTCHIIPOW3BOIHBIX
YTJIEBOJJOPOJIOB.

Kucnopoaconepxaiue oprannyeckue coeMHeHUs1

[IpenenpHble 0HOATOMHBIEC CTUPTHL. CTpOSHUE MOJICKYJI (Ha MpUMeEpe METaHoIa U
sTaHona). l'omonornueckuit psg, oOmas Qopmyna, wH30Mepus, HOMEHKIATypa
u knaccupukanus. Duznueckre CBOWCTBA MPENENbHBIX OIHOATOMHBIX CIIHPTOB.
BoaopoaHbeie cBA3M MEXIy MOJEKYyJIaMU CIHUPTOB. XHMMHYECKHE CBOMCTBA: pEeaKUUU
3aMelIeHus, AEruApaTaluy, OKHCICHHS, B3aUMOJECUCTBUE C OPraHUYECKUMH W
HEOpPraHMYeCKUMU KHucioTamMu. KadyecTBeHHass peakuus Ha OJHOATOMHBIE CIUPTHI.
JleficTBue STaHOJNIa W METaHOJA Ha OpraHu3M uesioBeka. CrocoObl TONYYEHHS WU
IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

IIpocTeie »dupsl, HOMeHKIaTypa u wu30oMepus. OcoOeHHOCTH  (U3UICCKHUX
Y XUMHYECKHX CBOMCTB.

MHOroaTtoMHbI€ CIUPTHI — STUJIEHTJIUKOIIb U TNULEepUH. DU3NUYECKUE U XUMUYECKHE
CBOMCTBAa:  peakUWH  3aMEIICHHS, B3aUMOACHCTBUE C  OpPraHUYECKUMH U
HEOPraHMYECKUMH KHCJIOTaMHU, KAaueCTBEHHAs PEaklMsi HAa MHOTOATOMHBIE CITUPTHI.
Ilpedocmasnenue o mexanuzme peakyuii HyKieopuibHoco 3ameujenus. JlencTBue
Ha opra’u3M 4enoBeka. CriocoObI MOIyYeHHUS M MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoun. CTpoeHHe MOJIEKYJIbl, B3AUMHOE BIMSIHUE THAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. Ousznueckue cpoicTBa (eHoma. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. TokcnuHOcTh (eHoma. CrmocoObl MOMydeHUs |
npuMmeHeHue ¢penona. DenonpopmanpaeTuIHAS CMOIA.

KapOoHunbHble COENMHEHUST — albJEruibl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOM Tpynmbl. ['oMonoruyeckue psiabl adbJerUAOB M KETOHOB, oOO0IIas
dbopmyna, uzomepusi 1 HomMeHkiIarypa. Ou3nyeckre CBOWCTBA albJETUI0B U KETOHOB.
XUMHUYECKUE CBOMCTBA albJETUJOB W  KETOHOB: PEAKUHUH MPUCOCTUHECHUSI.
IIpeocmaenenue o mexanuzme peaxyuti Hykieopuivno2o npucoeourerus. OKUCICHUE
albJAETUIOB, KA4eCTBEHHbIC peakiuu Ha aiapAeruasbl. CnocoObl TMOJYy4YEeHHUS U
MIPUMEHEHHE aIbJAETHI0B U KETOHOB.



OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKYJ1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3MyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX KHUCIOT. BoJOpoAHBIE CBSI3M MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJIHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJIOXKHBIX 3(DUpaX, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3zue kapOOHOBBIX KHUCIOT. (OCOOCHHOCTH CBOWMCTB HEMNpEAEIbHBIX W
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucnoT. [IpeacraButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOIe6AS, TUHOAEHO8Asl KUCIOTbl. CocoObl MOJyYeHUs U MPUMEHEHUE
KapOOHOBBIX KHCIIOT.

Cnoxueie d¢upbl. ['omonormdyeckuit psjg, oOmas dopmyna, HU30MepUs U
HOMEHKJIaTypa. PU3NUEeCKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIIOW U IIETOYHON
cpexe.

Kupel. Crtpoenue, ¢uU3MYECKHUE M XHMHUYECKHE CBOWMCTBA KUPOB: THAPOIIU3
B KUCJIOM W mIeno4Hou cpene. OCoOOEHHOCTH CBOWCTB KHPOB, COJIEPIKAIUX OCTATKU
HEIPEIEIIbHBIX JKUPHBIX KUCIIOT. JKuUpsbl B Ipupoe.

MpbIIa Kak COJHM BBICIIUX KapOOHOBBIX KHUCIIOT, UX Motollee aeictBue. [lonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

O6mas xapakrepucTtuka yriaeBoaoB. Kimaccudukanus yrieBonoB (MOHO-, Tu-
U Tonucaxapunbl). MoHocaxapuibl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosa,
oesokcupuboza. duznyeckue CBOWCTBA W HaxOXjJAeHHUE B Tmpupojae. DOTOCHHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKynbl
2noKo3bl, npoekyuu Xeyopca, a- u [-aHomepbl 2n0KO3bl. XUMUYECKHUE CBOMCTBA
[JIFOKO3bl: PEAKLIHUH C Y4YaCTHEM CIHUPTOBBIX M aJbJAETMJAHON TpYyNI, CIUPTOBOE H
MOJIOYHOKHCIIOE OpoxeHue. [IpuMeHenne rioko3bl, e€ 3HaueHNE B KU3HEIEATETLHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a M .Jlakmo3a. BoCCTaHAaBIMBAKOIIUE U
HEBOCCTaHABIMBAOIIME qucaxapuasl. ['naponus nucaxapuaos. Haxoxnenue B mpupone
n npuMmeHenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, IJIMKOTeHa U LEeJUTI0N03bl. PU3nyecKue CBOMCTBA Kpaxmaia U
LEJUTIOJIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmania: THAPOJN3, KAdYEeCTBECHHAS pPEAKUUS
¢ uogoM. XUMHUYECKHE CBOWMCTBA MLEJUIIOJIO3bI: THUAPOIU3, TNOIydyeHUe >(UpPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBoprMOCTh pa3NuyHbBIX COUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE JTUJIOBOTO CIHPTAa B albJeruj Ha pacKaji€¢HHOM MeTHOW MPOBOJIOKE,
OKHCJIEHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUIPOKCUIOM
Menu(Il), xumuueckue CBOMCTBa pacTBOPa YKCYCHOM KHCIOTHI, B3aUMOJIEHCTBUE
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pactBopa TIIOKO3bl ¢ rujgpokcunoM menu(Il), B3ammomeiicTBue kKpaxmana C HOJIOM,
pelIeHre KCIEPUMEHTANbHBIX 3aAa4 1o TemaM «CnupThl U geHoib», «KapOoHOBBIE
KUCIOTBL. Clio>KHBIE 3(DUPBI».

A3oTcoep:Kaniie opraHuvdecKne coeTuHeHn st

AMUHBI — OpraHMYecKHe IpOM3BOAHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTHIecKue U apoMaTUYECKUe; MEePBUYHBIC, BTOPUYHBIC U TpeTHUHBIC. CTpocHUE
MOJICKYJ, o0mmas QopMmyna, H30MepHsi, HOMEHKIATypa M (HU3WYeCKHe CBOMCTBA.
XVUMHYECKOE CBOWCTBA aTu(paTHICCKUX aMHHOB: OCHOBHBIC CBOMCTBA, aJIKUIUPOBAHHE,
B3aMMO/ICHCTBHE ITEPBUYHBIX aMUHOB C a30THCTON KUCIOTOW. COJIM aJIKUITAMMOHHS.

AHWIMH — TpEJICTaBHTE]b aMHUHOB apoMaTthdeckoro psjia. CTpoeHUE aHWIIMHA.
B3aumHoe BIHMSIHME TPYIIT aTOMOB B MoJieKyje aHWIMHA. OCOOCHHOCTH XMMHUYECKUX
CBOWCTB aHmiuHa. KadecTBeHHbIE peaknuu Ha aHWIMH. CHOCOOBI TIOMYYCHUS W
npUMEHEHHE andaTnyeckux aMuHOB. [loydyeHre aHuIMHA U3 HUTPOOCH301a.

AmuHokucioTel. HomeHknarypa u mzomepus. OTAeNbHBIC TPEACTABUTCIH O-
AMUHOKUCJIOT: TJIMIWH, aJaHuH, (eHUNAIaHUH, Cepun, 2IyMamMuHo8ds KUCI0OmMda, TU3UH,
yucmeun. Onmuyeckasn uzomepusi amuroxuciom. D- u L-amunokuciomsi. OU3ndeckue
CBOWMCTBA aMHUHOKHCJIOT. XWMHUUYECKHE CBOWCTBA AaMHHOKHCIIOT KakK aMQpOTEepHBIX
OpraHUYECKUX COCJIMHCHHM, peaklus IOJIMKOHJICHCAIMH, OOpa30oBaHWE NCHTHIHON
CBsI3U. buonornueckoe 3HaueHHEe aMHHOKHUCIIOT. CHHTE3 U THAPOJIA3 TICTITH]IOB.

benku kak npupoaHbIe oauMepsl. [lepBudHast, BTopudyHas ¥ TPETHYHAS CTPYKTypa
OcykoB. XWUMHUYECKHE CBOMCTBa OEJIKOB: THIPOJU3, JCHATYpalus, KayeCTBCHHBIC
peaKIuy Ha OeJIKH.

Tonsmue 06 A30Mco0epIHcAUx 2emepoYuKIUYecKux COCOUHEHUSIX.
TTupumuounoswvie u nypunogvie ocnosanus. Hykneunogvle kuciomsl: cocmas, cmpoenue
U Ouon02u"ecKas pob.

JKCNePUMEHTATbHbIE METO/Ibl H3YYCHUS BeLeCTB M UX NPpeBpalleHuil

PactBopenmne OenkoB B BOje, AeHATyparusi OCJIKOB NMPU HArPEBaHWH, IIBETHHIC
peaKkiuu Ha OEJIKHU, pelICHUE YKCIIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM «A30TcoiepxKaliue
OpraHUYecKHe CoeUHEHUs» U «Pacrno3HaBaHne OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeUHECHUSA

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MTOJTUMEpPHU3alluH, CPEIHIS MOJICKYIISIpHAs Macca.
OcHOBHbBIE METOJbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHUN — MOIUMEpU3alus U
NnoJNMKOHAeHcauus. [Ipedocmasnenue o cmepeopeyiipHOCMU U  HAOMOJEKYIAPHOU
CmMpyKmype noaumMepos, 3a8UCUMOCHb CBOUCME NOIUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuansl.  Ilmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOII, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
NOoNMATHIICHTEpeTanaT). Y TUIN3alKs U NepepadoTKa MIacTUKa.

DOnacToMephl: HAaTypajbHBIM KaydyK, CUHTETHYECKHE Kaydyku (OyTagueHOBBIH,
XJIOPOTPEHOBBIN, U30MPEHOBLIN) U cunuxonsi. Pe3una.
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BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhozo Hazuauenus (meguou, Keenap, 1eKMPONPoeodsujue
noaumepwvl, buopasiazaemvle HOIUMEPHL).

JKCIepUMEHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M MX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, peIlIEHHE SKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue Mj1acTMace u
BOJIOKOH.

Pacuérnble 3a1a4u

Haxoxnenue MoneKkysspHO (popMyIibl OpPraHUYECKOr0 COEAMHEHHS IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIUMX B €ro COCTaB, HAXOXKJEHHUE MOJIEKYJSIPHOU (HOpMYJIbI
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CTOPAHHUS, 110 KOJIHUYECTBY
BemiecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIUMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICEHUE CTPYKTYpHOH (OpMYJbI OpPraHMYEeCKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MIIU CIIOCOOOB MOJYyYEHHUS, ONPEACICHUE T0JIH BbIXOAa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIE CBA3H

Peanu3anusa MeXOpeIMETHBIX CBSI3€M NpPU M3YYEHUUM OPraHMYeCKON XHMHH
B 10 K1acce OCyIIeCTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAaYYHBIX
NOHSATUM, TaK U MOHITUH, NPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHbIE TMOHSATHUS: SIBIICHWE, HAY4YHBIA (HaKT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukanus, HaOIIONEHUE, W3MEpPEHNUE,
AKCHEPUMEHT, MOJENb, MOAECIHUPOBAHHE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPIreTUYCCKUI
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOEe COCTOSHUE BEIIeCTBa, (u3myeckue
BEJIMYMHBI, EAUHULBI U3MEPEHUSA, CKOPOCTb, SHEPTUS, Macca.

buonorusi:  kjetka, opraHm3M, 9Kocuctema, Ouwocdepa, wMetabomH3M,
HACJIEJCTBEHHOCTh, aBTOTPO(HBIH W TEeTepOTpOdHBI THUN NHTAaHHS, OpOKEHHUE,
dboTocuHTE3, TBIXaHUE, OCIKH, YTIIEBObI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mose3nble HCKOMaeMble, TOIUIUBO.

TexHonorus: NUIleBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAaHUS, MOIOIIUE
CpeacTBa, MaTepHabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTHyeckne OCHOBBI XHMHH

Atom. CocTaB aTOMHBIX AA€p. XUMUAUYECKUHN diemMeHT. M3otonwl. Kopnyckyisapro-
B0IHOBOL  OYANU3M, 08OUCMBeHHAsE npupoda d1ekmpora. CTpOeHUE HIIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC YUCJIa. DHEPTETUUYCCKIE YPOBHHU U MOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukamuss XUMUYIECKHX 3JIeMEHTOB (S-, pP-, d-, f-amemenHTHI).
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Pacnipenenenne 371€KTPOHOB MO ATOMHBIM OPOUTANSIM, HPUHYUN MUHUMYMA DHEPUlU,
npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHbIE KOH(PUIypallMd aTOMOB 3JIEMEHTOB
NEePBOr0—4eTBEPTOrO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(Urypauluu HMOHOB. [lowsamue 00 2Hepeuu UOHU3AYUU, IHEPeUU CPOOCMEBA
K 971eKmpoHy. DNEKTPOOTPULIATEIBHOCTb.

Ileppuonnueckuit 3axkoH W Ilepuomnueckas cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CBsA3p NEPUOANYECKOrO 3aKOHa M Ilepmoandeckod CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM M I[epuoAaM. 3HAYEHHE MEPUOJUYECKOrO  3aKOHA
J.1. Menneneena.

XuMHuYecKkas CBSI3b. BHIBl XUMHUYECKOM CBSI3M: KOBAJICHTHas, HWOHHas,
MeTalinyeckas. MexaHu3mMbl 00pa30BaHUS  KOBAJIEHTHOM  CBsI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIM. DHEprus W JuMHa cBs3U. [lonspHOCTH, HANpPaBIEHHOCTh
U HACBIIAEMOCTh KOBaJIEHTHOM cBs3u. Kparasle cBa3u. BopopoaHas CBs3b.
Me)XMONeKyIsIpHbIE B3aUMOIECHCTBHUS.

BaneHTHOCT, M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbIX
opbumaneti. CBS3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUECKHUM CTPOCHUEM
(Ha mpuMepe COeIMHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

IIpencraBieHne O KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareib, JUraHnubl. Koopouumayuonuwoe uucno. Homenxnamypa
KOMNJIeKCHbIX ~ COeOuHeHuti.  3HA4YeHUE KOMIUIEKCHBIX  coenauHeHuil. [loHsiTue
0 KOOPAUHAIIMOHHOW XUMHUHU.

BemecrBa ~ MOJNEKYIIpHOTO M HEMOJEKYJSIPHOTO  CTPOE€HUA.  THIBI
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonsTne o paucnepcHbIX cuctemax. VMcTuHHBIE pacTBOpHl. [Ipedcmasnenue
0 KoaouoHvlx pacmeopax. CrnocoObl BRIpAKCHHUS KOHIICHTPAIIUA PACTBOPOB: MAcCCOBas
JIOJIs1 BELIECTBA B PACTBOPE, MOJISIpHAsI KOHLEHTpalus. HacbllieHHbIe 1 HEHACBIILICHHBIE
PacTBOPBI, paCTBOPUMOCTb. KpucTamioruaparst.

Knaccudukamus u HOMEHKIATypa HEOPTAHMYECKHX BEIIEeCTB. |pUBHUATIBHBIC
HAa3BaHUS OTIECIIbHBIX IPEICTABUTENEH HEOPTaHUUYECKUX BELIECTB.

Knaccudukanus XuMU4YecKUX peakivii B HEOPraHUYECKOW U OPraHMYeCKON XUMHH.
3aKOH COXpPaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUs M MPEBPAILECHHUS HSHEPruu
Opyl  XUMUYECKHX  peakiusax. TemmoBble d(PQPEeKTbl XUMHYECKUX  PEaKIIHi.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XMMUYECKON peakuuH, €€ 3aBUCUMOCTb OT PAa3JIMYHBbIX (PAKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakunu. Karanus u katanns3aTopsl.

O6patumble U HeoOpaTUMbIe peaklnU. XHUMHUYECKOe paBHOBecue. Kowcmanma
xumuyeckoeo pagHogecus. DakTOphl, BIUAIOLNIME HA TOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEpaTypa, JABICHUE M KOHUEHTPAIMU BEIIECTB, YYACTBYIOIIMX
B peakuuu. [Ipuauun Jle [lartemnse.
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Onexrponutnyeckas auccounanus. CunpHble U cinadble 37eKTpoauThl. CTeneHb
nuccoumanuu. Monnoe npouszgedenue 600vi. Cpefa BOIHBIX PAaCTBOPOB: KHUCIOTHAas,
HeWTpanbHas, menounas. Bogopoansiii nokazarens (pH) pactBopa. ['uaponus cosei.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. [Ipo1iecchl OKHCIEHN U BOCCTaHOBIEHUs. BaxkHeillline okucauTenu u
BOCCTaHOBUTENIM. MeTo/1 3JIEKTPOHHOI0 OanaHca. DJIEKTPOJIU3 pacTBOPOB U PaCILIaBOB
BELIECTB.

JKCNMEePUMEHTAIbHbIE METO/AbI H3YYCHUS BELIECTB M UX NIPeBpPalleHu il

Pa3znoxxeHnue mnepokcuaa BOJAOPOAA B IMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTANIMYECKUX PEIIETOK, IMPOBEJACHHE pPEAKIUH HOHHOIO0 OOMEHa, OINpeJesieHHe
Cpelibl paCTBOPOB C MOMOIIBI0 HHAUKATOPOB, U3yUEHHUE BIUSHUS Pa3INUYHbIX (DaKTOPOB
Ha CKOPOCTh XMMUYECKOW PEAKIUHU U MOJ0KEHUE XUMUYECKOTO paBHOBECHS.

Heopranuueckass XuMus

[Tonoxxenne HemeTtawioB B lleprognueckoil cucTeMe XMMHUYECKHX DJIEMEHTOB
J.. MenneneeBa W OCOOCHHOCTH CTPOCHHSI WX aTOMOB. (Du3MUeCcKue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe Kuciaopopda, cepwl, (pocdopa u
yraepoa).

Bomopon. [lonmyuenwe, ¢u3udyeckue ¢ XHMHYECKHE CBOMCTBA: PEAKIUU
C MeTajulaMM M HEMETaJUIaMH, BOCCTAaHOBUTEINIbHBIE CBOMCTBA. 'mapunbl. TonausHvie
971eMeHMbl.

l'anorensl. HaxokmeHwe B TpUpoJe, CHOCOOBI TMMONy4YeHHUs, (U3NUYECKHE H
XUMHUYECKHE CBOMCTBA. ['ajoreHoBomoOponbl. BaxkHeWmue KHUCIOPOACOACPKAIINE
coeMHEHUs TajoreHoB. JlaGopaTopHble M MPOMBINIICHHBIE CIIOCOOBI TOJYYCHUS
rajoreHoB. [[ppuMeHeHne rajJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI TOJYYCHUS
kuciopona. duznyeckre U1 XMMUYECKHE CBOMCTBA M MPUMEHEHHUE KUCIOPOAa U 030HA.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxxnerue B mpupo/ie, CrocoObl MOTydeHUs, GU3NIEeCKUe U XUMHUICCKUEC
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepri(IV), okcun cepri(VI). Cepuucras u
CEpHasi KUCJIOTHI U X coiu. OCOOEHHOCTH CBOMCTB CepHOI KUCIOTHI. [IpumMenenune cepol
" €€ COCMHEHU.

Azot. HaxoxaeHue B mpupojie, CocoObl MONydeHHsI, PU3NIECKUe U XUMHUIECKHE
CBOMCTBAa. AMMUAK, HUTPUIbl. OKCHJIBI a30Ta. A30TUCTast U a30THAsI KUCJIOTHI M MX COJIU.
Oco0eHHOCTH CBOMCTB a30THOW KuCHOTHL. [IpuMeHeHue a30Ta W €ro COeAUHEHHI.
A3OTHBIEC YI0OpEeHUS.

®ochop. Haxoxaenue B TmpupoAe, CHOCOObl TOMydeHHs, (UINUECKHE
u xumudeckue cpoictBa. Pochuast u pochun. Oxcuasl hocdopa, bochopHas kucaoTa
u e€ comu. Memaghocghoprnas u nupogocghopras kucromwl, Gocgopucmas
u ¢ocgoprnosamucmas kuciomsi. Ilpumenenue ¢ochopa M €ro COETUHEHHUH.
®docdopHbie y100peHHUS.
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VYrnepon, HaxoxJIeHUe B NpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yriepoaa(ll), okcun yraepona(IV), yronpnas kuciora u €€ coid. AKTUBUPOBAHHBIM
yronb, adcopbyus. Dyanepenvl, epaghen, yenepoouvle nanompyoku. llpumeneHue
MIPOCTHIX BEIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COCTMHCHUI.

Kpemunii. Haxoxnenue B mpupoae, CHocoObl MOMy4YeHUs, (QuU3NYEcKue
n xumuueckue cporcTBa. Oxcupa kpemHusA(IV), KpeMHHEBass KUCIOTa, CUIMKATHI.
[IpumeHenune kpemMHus 1 ero coeanHeHnil. CTeKso, ero nojiy4eHue, BUJIbl CTEKIA.

[Tonoxenue wmetamwioB B llepuoauueckoid CHUCTEME XUMUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaJIOB. Pacnpocmpanerue
XUMUYECKUX DNIeMEeHmOos-memanos 6 3emHou kope. OOmmue (u3nveckue CBOMCTBA
MetasuioB. [Ipumenenne metamioB B ObITY U TeXHHUKE. CTUTaBbI METaJIIOB.

DNEeKTPOXUMUYECKUN psAJl HanmpsKeHUH meTrauioB. OOIue CcrmocoObl MOTYYEHUS
METAJJIOB: THAPOMETAIUTYPrus, MUPOMETALTYPIrusi, »3JeKTpoMmeTamnyprus. Ilonstue
0 koppo3uu MeTauioB. CrocoObl 3aIIUTHI OT KOPPO3UHU.

O6mass xapaktepuctuka wMertauioB |A-rpynmel  Ilepuoandeckoit  cucTteMbl
XUMHUYECKUX 3JIeMEHTOB. Hatpuii u kanuii: monydeHue, (pu3nueckue M XUMHUUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHEHU.

O6mass xapakrepuctuka MertamwioB |lIA-rpynner  Ilepuoamyueckoit  cucTembl
XUMHYECKUX 3JIEMEHTOB. Maruuii u KaJbluil: mojgydeHue, GU3nyecKkue u XUMHUIECKUe
CBOMCTBa, NMPUMEHEHUE NPOCTHIX BEHIECTB U UX coeduHeHHil. JKECTKOCTh BOIBI H
criocoObl €€ ycTpaHeHHUs.

ANIOMUHUI: TIONy4eHue, (PU3NYecKue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE
IPOCTOTO BEIIECTBA M €r0 coeMuHEHUN. AMDOTEpHbIE CBOMCTBA OKCUAA M THAPOKCHUIIA
ATIOMHUHMUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass ~ XapakTepuCTHKa  MeTaioB  moOouHbix  moarpynm  (b-rpyrm)
[Iepronnueckol CUCTEMBI XUMUUYECKUX AJIEMEHTOB.

duznyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl ©u AUXpOMATHI,
UX OKUCIUTEIbHbIE CBOMCTBA. [loyyeHue u npuMeHeHue Xxpoma.

du3nyecKue U XMMUUYECKHE CBOMCTBA MapraHlla U €ro COeAMHEeHU. Baxunenmume
coemqunennst  mapranna(ll), wmapranma(lV), wapranma(VI) wu  wmapranma(VIID).
IlepmaHraHat Kanusi, €ro OKUCINUTEIIbHBIE CBOWCTBA.

duznueckne M XHUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHmil. OKCHUIBI,
ruapokcuasl U conu keneza(ll) u xeneza(Ill). Tlonmydyenme u mpuMEHeHHE Keme3a
U €ro CILJIABOB.

duU3nYeCKue M XUMHYECKHE CBOMCTBA Meau U €€ coenuHeHuid. [lomydyenue
Y IPUMEHECHUE MEIU U €€ COCTMHEHUM.

[uuk: nonyyeHnue, GU3nyecKue U XUMUYECKHE CBOMCTBAa. AM(oOTepHbIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA IIMHKA, THUJIPOKCOKOMIUIEKCHI ITMHKa. [[puMeHeHne uHKa U ero
COECIMHEHN.
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IKCIEePUMEHTAIbHbIE METOIbI H3Yy4YeHHUs BelIeCTB U UX MPeBpaIeHuii

N3yuenne oOpaslioB HeMETaUIOB, TopeHue cepbl, (docdopa, xenesa, MarHus
B KHCIIOPOJIC, M3ydeHUE KOJUICKITUU «MeTalyIbl U CIUTaBbI», B3aMMOICHCTBUE MICIIOYHBIX
U IIEJOYHO3EMEIbHBIX  METAJIOB €  BOJOW  (BO3MOXHO  HCIIOJIB30BaHHE
BUJICOMAaTEPHUAaIOB), B3aUMOICHCTBYE IIMHKA U KeJie3a C paCTBOPAMH KHCIIOT U IIeT0UeH,
KaueCTBECHHBIC pPEaKIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOJOpPOJa M KAaTHOHBI
METaJIOB, B3aMMOJICHCTBHE THIPOKCUIOB ATFOMUHHS U ITUHKA C paCTBOPAMH KHCJIOT U
IIEJIOYCH, pellieHrne SKCIePUMEHTAIbHBIX 3a1ad 1mo TemMaM «l amoreHb», «Cepa u eé
COCIMHCHUS», «A30T U Pochop U MX COCAMHECHHs», «MeTalIbl TJIABHBIX TOATPYII»,
«MeTasutbl TOOOYHBIX MTOATPYTII.

XUMUS U )KU3Hb

Ponb xumuu B 00€CreUeHWH YCTOWYHMBOTO Pa3BUTHs uejoBedecTBa. IlloHsATHE
0 HAy4YHBIX METOJaX IMO3HAHWUS M METOJOJOTHH HAyYHOTO HCCienoBaHus. Haydnbie
NPHUHIIMITBl OPTaHW3allMd  XUMHYECKOT0 IPOU3BOJACTBA. [IpOMBINIUICHHBIE CIOCOOBI
NOJIYYCHUS BaXKHEHIIMX BEHICCTB (HA MpUMEpe IPOM3BOJICTBA aMMHaKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpOMBINIUICHHBIE CIOCOOBI TMOJIYYCHHS METAJIOB M CIUIABOB.
XUMHUYECKOEe 3arps3HEHUE OKpYXKalolled Ccpenbl M ero mocheAcTBus. Ilpobnema
nepepabomku omxo008 U noOOUHLIX NpoOykmog. Pollb XuMuM B 00ecCreueHUuU
SHEPreTUYecKoi 6e30nacHoCTU. [IpuHyunvl «3e1EHOU XUMULY.

XuMus 1 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia ucnoap30BaHus
JIEKapCTBEHHBIX MpenapatoB. Pois XUMHUM B pa3BUTUU MEIUIUHBI.

XYMHUS TUIIM: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe 1M00aBKku. Ponb xumun
B 00€eCII€YEeHNH ITUILIEBON OE30aCHOCTH.

Kocmernueckue wu mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuia
0€30MacHOro UCTOIB30BAHUS MPENApPaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HH.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XUMHUS B CENTbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEPaIbHbIE YA0OpEHUS.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKH, CTEKJIO, Kepamuka.
Mamepuanwvl ons snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a1aun

Pacuérel: Maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEHIECTB, MACCHI
(06bEma, KOMMUYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIU OJTHO M3 BEHICCTB MMEET
nmpuMecu, Mmacchl (00b€Ma, KOJIMYEeCTBa  BEIIECTBA)  NPOJAYKTa  PEaKIuH,
€CIM OJHO W3 BEWIECTB JAHO B BHUJE pPacTBOpa C OMNPEIEIEHHOM MacCOBOM J0jen
pPacTBOPEHHOIO BEHIECTBA, MACCOBOM JOJM M MOJSPHOW KOHUEHTPALMU BEIIECTBA
B PacTBOPE, JOJIM BBIXO/IA MPOIYKTA PEAKIUHA OT TEOPETHUYECKH BO3MOMKHOTO.

MexknpeaMeTHbIe CBA3H
Peanuzanusa mMexnpeAMETHBIX CBA3€d MpH WM3YyYEHHH OOIIEl W HEOpraHUYECKOU
xumud B 11 kiacce ocyiiecTBisieTCS 4epe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
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Hay4YHBIX MOHATHUH, TaK U MOHSITUN, MPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, Hay4dHbId (hakT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(pUKaIUsi, NEPUOJUYHOCTh, HAOIIOJICHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIBI, PAJNOAKTUBHOCTh, MOJICKYJA, YHEPreTUUECKUU YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHME BEIECTBAa, WJACAIbHBIA Ta3, (U3UYECKHE BEIMYMHBI,
€JIMHUILIBI U3MEPEHUS, CKOPOCTb, SHEPTHs, Macca.

buonorusi: knetka, opraHusm, 3KocucTeMa, Ouochepa, MeTaboIU3M, MaKpo-
U MHUKPODJEMEHTBI, OCJKH, >KUPbI, YIJIEBOJbI, HYKJICUHOBBIC KHUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpPHBIE IOPOJIBI, TOJE3HBIE HCKOMAeMbIe, TOIUIUBO,
pecypchl.

TexHomorusi: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepuajbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IMINEBAs MPOMBIIIJIEHHOCTb,
dapMalieBTHUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENapaTos,
MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, DJJICKTPOHHAS MPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTHH.
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IHIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBUM € CUCTCMHO-ACATCIIBHOCTHBIM  ITIOAXOJOM B  CTPYKTYpPC
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHA IIPEAMCETA «XUMHS» Ha YPOBHE CPEAHCTO O6H_I€FO
O6pa3OBaHI/Iﬂ BBIJICJICHBI CJICAYIOINMHUC COCTABIAIOIIMEC. OCO3HAHHC O6yq3.IOHlI/IMI/IC$I
pOCCHﬁCKOﬁ Fpa}KI[aHCKOﬁ NIACHTUYHOCTH, I'OTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATCIIBHOCTH W CAMOOIIPCACIICHUIO, HaJIM4YUC MOTHUBAIIUU K 06yquI/IIO;
TFOTOBHOCTBH M CIIOCOOHOCTD 06y‘IaI-OIJ_II/IXC$I PYKOBOJACTBOBATHLCA TPUHATHIMU B 06IHCCTBC
mpaBuUJlaMi W HOPMaMM TIOBCACHUA, HAIAYIUC J[PABOCO3HAHUA, AKOJIOTMYECKOM
KYJIbTYPHI, CIIOCOOHOCTH CTaBUTh HCJIN U CTPOUTH JKU3HCHHDBIC IIJIAHBI.

JIMYHOCTHBIE PE3YIIbTAThI OCBOCHUA npecamMeTa «XUMHUSD» OTPaXarT
C(i)OpMI/IpOBaHHOCTL OlnbITa IO3HABAaTEIbHOM )41 HpaKTI/I‘leCKOI;’I ACATCIIBHOCTHU
06yqa101111/1x051 B IIPOIECCC pCain3alinun 06pa30BaT€HBHOﬁ ACATCIIBHOCTH.

JIMYHOCTHBIE PE3YIIbTAThI OCBOCHUA npeamMeTa «XUMHUSDY OTPaXarT
C(i)OpMI/IpOBaHHOCTL OlbITa IO3HABAaTEIbHOM u HpaKTI/I"IeCKOfl ACATCIIBHOCTHU
O6y‘{aIOHII/IXC}I B IIPOHCCCC pCain3alinun O6p330B&T€JIBHOI>i ACATCIIBHOCTHU, B TOM YHUCJIC B
qacTu:

1) rpaaaHCKOro BOCIIUTAHMSA

OCO3HAaHMsSI OOYYaIOUIUMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPAaBOMNOPSAJIKY;

IPEACTABICHUS O COLMAIbHBIX HOPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENbHOCTH TMPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX WM IMO3HABATENBHBIX 3a7a4, BBITIOJIHEHMH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI
JIPYTHX TP aHAIIW3€ PA3IMYHBIX BUJIOB YU€OHOH JESTEIBHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HaCIECIUIO
OTEUYECTBEHHOMN XMMUM;

YBOXEHHUSI K TIpOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HaOJIOJICHUM, KPOTMOTIUBBIX HJKCIEPUMEHTAIbHBIX TOUCKOB, IOCTOSIHHOIO TpyJAa
YYEHBIX U IPAKTUKOB;

WHTEpECa W TMO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH WU TOCICAYIOUIEM aHAIN3E
MH(pOpMALINK O MEPEIOBBIX IOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS
HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O IIOBCACHMA,
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CIIOCOOHOCTU OIICHUBATh CUTYyalldd, CBSI3aHHBIE C XUMHYECKUMHU SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJAECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MMOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOro 1 6e30macHoro o0pasa KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEGHUS K COOCTBEHHOMY (HU3NYECKOMY U TICHXHYECKOMY
3JI0POBBIO;

coOmoicHUsT TpaBuil 0Oe30macHoro oOpalleHuss C BellecTBaMU B OBITY,
TIOBCETHEBHOM JKU3HU, B TPYIOBOH JI€ATEIHHOCTH;

MOHMMaHUS [EHHOCTH MPaBHJI HHIUBUAYAJIHHOTO U KOJUIGKTUBHOTO 0€30TacHOTO
MIOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO M KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUHA W HENPHUATHS BpPEIHBIX TMPHUBBIUEK (YMOTpeOICHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHUs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B Y4EOHO-HMCCIIE0BATENHCKON IeITEILHOCTH,
OOIIIECTBEHHO IOJIC3HOU, TBOPYECKOW U JPYTUX BUIIAX JIEATEIHHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH MPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YICHUIO MMPOQPECCHI Pa3TUIHOTO PO/a, B TOM YHCIIC
Ha OCHOBE NMPUMEHECHHS MMPEJIMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYIOBOU JEATEIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYaIbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymeit mpodeccun W peain3allid COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00111eCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHPOAEC KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HH Ha 3€MJIE;

MOHUMAaHUST TH00AaTBbHOTO XapakTepa OJKOJOTHYECKUX MpOoOJeM, BIHUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLHAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAlIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, MPUHOCSIIIUX BPEH OKPYKAIOIIEH MNPUPOJHOU
cpeie, yMEHHUs MPOTHO3MPOBATH HEOJIArOMPUSITHBIE HKOJOTHMYECKUE MOCIEICTBUS
NpEeANTPUHUMAEMBIX JEMCTBUNA U MIPEIOTBPAIATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYPHI,
ONbITa JEATEIBHOCTH JKOJOTMYECKOW HAmNpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON U COLMAILHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOATH UJEOJIOTUU XeMO(hoOuu;
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7) IEHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
OOLIECTBEHHOM MPAKTUKH;

MMOHUMAaHMS CHeHU(PUKU XUMHUHM KaK HayKd, OCO3HAHUS €€ pojiu B (HOPMUPOBAHUU
pallMOHAJILHOTO HAYyYHOTO MBIIUICHUS, CO3JAaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpY’KaroIeM MUpe KakK O €IUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEelIeHUU MPOoOIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBUIIM3AIUU: B €€
I'YMaHUCTUYECKOM HAMpaBICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUM HOBOW 0as3bl
MaTepuaIbHON KYyJIbTYPhI, B PEIICHUU TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MTUIIIEBON U KOJIOTHYECKON O€30MMacHOCTH,
B Pa3BUTUU MEAUIMHBI, 00E€CTICYCHUU YCJOBUN YCIENIHOTO TPyAa W SKOJOTHYECKHU
KOM(OPTHOM KU3HU KAXKJIOTO YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHMMAHMS CYIIHOCTA METOJOB IMMO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh IMOJy4aeMble
3HAHUS JJI1 aHAJIU3a U OOBSICHEHMS SIBJICHUNM OKPYXKAIOIIET0O MUpPA U MPOUCXOJISIIINX
B HEM U3MEHEHUM, YMEHHs JenaTh 00OCHOBAaHHBIC 3aKIIOYCHHUS Ha OCHOBE Hay4YHBIX
(aKkTOB U UMEIOLINXCS JAHHBIX C LIEJIbIO MOJTYUYEHUs! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHMS JJIsl PEIICHUs
npo0JieM B pealibHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
OTPEOHOCTSIAMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pPa3IMUHBIX cdepax mnpodeccuoHaIbHON
NEeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJabTaTbl OCBOEHHSI NPOrpaMMbl MO XHMHU Ha YpPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYMMBbIE TUTSt dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXKUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEeHAyYHbIE TMOHATHSA, OTpakarollue
[IEJIOCTHOCTh HAyYHOUN KapTHUHBI MUPA U CHEIM(PUKY METOIOB TTO3HAHUS, UCTIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJibHble yueOHble JACHCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,
peryisThUBHbIE), oOecrneunBaromue GopMupoBaHue (QPyHKIMOHAIBHOW TPAaMOTHOCTU U
COIMAIbHON KOMIIETEHIIUU 00YyYarOIIUXCS;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOCHHBIE MEXIUCIUILIIMHAPHEIE,
MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJbHbIE yuyeOHbIE NEUCTBUS B MO3HABATEIbHOU
1 COLMAJIbHOU ITPAKTHUKE.
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MertanpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMU
MO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornyeckue JeMicCTBHA:

CaMOCTOSITEILHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpPEAEHATh LEIN AEATEIBHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JESITEALHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS : BBIIAETATH
XapakTepHbIE€ MPU3HAKKA MOHATUM W YCTAHABIMBATH UX B3aMMOCBSI3b, HCHOJIb30BATh
COOTBETCTBYIOIIHUE TIOHSITHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCU(PUKAIIMKM BEIIECCTB U XUMHUYCCKHUX
peaxkiuu;

yCTaHABJIUBATh MPUUYUHHO-CJIEACTBEHHBIE CBSI3M MEXKY M3y4YaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHHS (MHIYKTUBHBIC, JASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SABJICHUSX,
dbopMyITUPOBATH BHIBOIBI U 3aKIIOUCHUS;

IIPUMEHATh B TMPOLIECCE IIO3HAHUS MCIOJb3YEMbIE B XUMHU CUMBOJHAYECKUE
(3HaKOBBIEC) MOJIEINIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS] — XUMUYECKHUM 3HAK
(cumMBOJI) dreMeHTa, XuMUYeckas (Gopmysia, ypaBHCHHE XHMHYECKOW pEakiuu  —
IIPY PEIICHUH YIeOHBIX TT03HABATEIIBHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbBIC
MOJICJIbHBIC TPEACTABICHUSA ISl BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB H3YYa€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBaTe/bCKHe 1eHCTBUA:

BJIAJI€Th OCHOBAaMU METOJ0B HAYYHOT'O IMO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMynHpoBaTh LIETU U 3aJa4 HCCIICOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIE BOITPOCH! B KAY€CTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXJCHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO IUIAHUPOBAHUS U NMPOBENCHUS YYEHUUYECKUX
AKCHEPUMEHTOB, COBEpPLICHCTBOBATh YMEHHMS HaOI0aTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISITH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MpUOOPETaTh OMBIT YYCHUUECKOW UCCIIEIOBATEIbCKON U MPOEKTHON JIEATEIbHOCTH,
MPOSIBISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB MTO3HAHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(GOpMaUUM (HAYyYHO-TOMYJIspHAs
auTepaTypa XMMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocoOus, pecypcbl MHTepHeTa),
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aHANIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HENMPOTHUBOPEUYUBOCTH;

(opMynHpOBaThH 3aIIPOCHI U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBIIOJHEHUS YU€OHBIX 3a/1a4 ONpPEeAeTIEHHOIO TUIIA;

NpuoOpeTaTb  OMBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIHO BBIOMPATh ONTUMAJIbHYIO (DOpMY MpeacTaBiIeHUsS HHPOPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIH SA3bIK B KAau€CTBE CPEJICTBA NpU pabOTe C XHUMHYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeaMeTHbIE ((HU3MUecKe U MaTeMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJaeMOW TEMbI B  XOJ€ JOHaJiora
W/WIM  JTUCKYCCHM, BBICKa3blBaTh UJACH, (OPMYJIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIFHO BBITIOJIHCHHSI TIPE/IIIOKEHHOM 3aJ1a4u;

BBICTYIIaTh C IIPE3CHTAllMell pe3yJbTaTOB IT03HABATCIIBHOW JIESITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPH BBITTOJHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, IPAKTHYECKOH pabdOThl IO HCCICIOBAHUIO CBOWCTB
U3y4aeMbIX BEICCTB, peali3alliid y4eOHOTO IpPOeKTa, U (HOPMYJIUPOBATH BHIBOJIBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHHMM ITyTEM COTJIaCOBaHUS IO3UIUMN B XOJI€
o0CcyXeHus 1 OOMEeHa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepPcaJbHbIe y4eOHbIE IeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYIIECTBJISATH CBOIO  IO3HABATEIHHYIO
JeSTENbHOCTh, oOmpeAensss e€ Ienu W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MeEpe
HEO0OXOIMMOCTH KOPPEKTHUPOBATH MPEAJIaraeMblil aITOPUTM JACHCTBUHN TPU BBHITIOJIHCHUH
y4eOHBIX M HCCJIEIOBATENbCKUX 3a7ad, BbIOMpaTh HamOonee 3((EeKTUBHBIN CrocoO
WX pelIeHus C Y4YETOM TIONYYEeHHMs] HOBBIX 3HAHUW O BEMIECTBAX W XUMHUYECKHUX
peaKIusX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JEATEIBbHOCTH HA  OCHOBE  CaMOaHalIm3a
¥ CAaMOOIICHKH.

[IpenmeTHbIe pE3yNbTaThI OCBOCHHUS MIPOTPAMMBI o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEro oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue i y9eOHOTO mpeaMera «XHUMHs» HaydHbIE 3HAHUS, YMEHHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHUIO, HHTEPIPETAIINH W MPEOOPA30BAHUIO 3HAHUH, BUIIBI
JESTENHHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHWS W TMPUMCHCHHIO 3HAHWA B Pa3UIHBIX
Y4eOHBIX CHTYyallusAX, a TakKe B pEaJbHBIX JKU3HCHHBIX CHUTYyaIlUSIX, CBSI3aHHBIX
c xuMuen. B mporpaMMe 1Mo XUMUHU MPEIMETHBIC PE3YJIBTATHI MPECTABICHBI IO TO/IaM
W3Yy4YCHUSI.
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NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS» OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUI: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B OOECIECUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUYECKOM, HHEPreTHUYEeCKOW U MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEIUIIUHBI, CO3JaHUU HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB JHEPruM, B OOECHNEYCHUU PAIMOHAIBHOTO MPUPOJIONOIH30BAHUS,
B (hOpPMUPOBAHUM MUPOBO33PEHUSI U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOTHOM CpeJIe;

BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOPask BKIIOYAET: OCHOBOIOJIATAIOIINE
HOHSATHSA — XUMHUYECKH I 3JICMEHT, aTOM, PO M 3JICKTPOHHAs 000JI0UKa aroma, S-, p-, d-
aTOMHBIC OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHSI aToMma, THOpHIM3aIus
aTOMHBIX OpOUTaNeH, MOH, MOJICKYJIa, BAJIECHTHOCTD, AJIEKTPOOTPUIIATEIIHHOCTh, CTEIICHb
OKHUCJICHUSI, XAMUYECKasl CBSI3b, MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIH
CKelleT, (PyHKIMOHAJbHAsl TPYIINA, pajauKai, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEJIETHbIE), H30MEPUS  CTPYKTypHas M  IPOCTPAHCTBEHHAs
(reoMeTpuyeckas, onmuueckas), W30MEpbl, TOMOJIOTUYECKHH ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPXKALIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TCOPUH, 3aKOHBI
(nepuonnueckuit 3akon JI.1. MenneneeBa, Teopusi CTpPOCHUS OPraHUYECKUX BEIIECTB
A.M. DbytiepoBa, 3aKOH COXpPaHEHHMS MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
IpPEBPAIIEHUS SHEPTUU NIPYU XUMUYECKUX PEaKLHIX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUIN
S3bIK XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEXKAIME B OCHOBE IIOHUMAaHUs IPUYNHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUW; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peaKunii, TEPMOAMHAMUYECKUX M KHHETUUYECKHMX 3aKOHOMEPHOCTSIX HX IPOTEKaHHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TPYyHI aTOMOB B MOJIEKyJaX (MHIAYKTUBHBIM H
Me3oMepHbIt 3 dexTsi, opuentantel [ um Il poma); dakTomornyeckue cBeACHUS
O CBOWCTBaX, COCTaBe, IOJIYYECHUH U OE30MACHOM HCIOIH30BAHUU BAKHEUIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW MEATETPHOCTH 4YeJIOBEKa, OOIIMX
Hay4YHbIX MPUHIHMIAX XHUMUYECKOrO MPOU3BOJCTBA (Ha MpUMEpEe MPOU3BOJCTBA
MeTaHoJIa, epepadoTku HeDTH);

chOpMHUPOBAHHOCTh yMEHHI: BBISBIATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBAaTh WX  B3aHUMOCBA3b, MCIIOJB30BaTh  COOTBETCTBYIOLIUE  IOHSTHUSA
IIPY ONHCAHUHU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

WCMOJIB30BATh XMUMHUYECKYIHD) CHUMBOJIUKY JUISI COCTAaBICHHUS MOJEKYJSPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYN OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPABHECHUS XHMHUYECKHX PEAKIUNW M PACKPBIBATH HX CYIIHOCTh:
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OanaHca 3TUX peakIui, peakiuii HOHHOTO OOMeHa MYTEM COCTABJIEHHUS WX IMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

U3rOTABIMBATh  MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl WIUIFOCTPALMU
UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeEHHOMY KilacCy/TpyIie
COCIMHEHUN, Oagamb UM Ha3BaHUs Mo cuctematudyeckoil HomeHkinatype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BaHUS JUISl OTAEIBHBIX MpPEICTABUTENEH OPraHUYECKUX
BEUIECTB  (ITWJIEH, aleTW/IEeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aneTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJIEMHOBAs, MNAJIbMUTUHOBAS KHUCIOTHI, TJUIUH, ajaHWH, MaJbTO03a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUS OMPENEIATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBSI3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh  yMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa ans oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJKAHOB, LIHMKJIOAJIKAHOB, AJKEHOB, AJIKAAUEHOB, AJKUHOB, apOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, albJETHUIOB, KETOHOB, KApPOOHOBBIX KHCJIOT, MPOCTHIX H
CJIIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUNW U AMUHOB, AMUHOKHUCIOT, OEIKOB,
yraeBOJ0B (MOHO-, OU- W IOJUCAXapHUIIOB), WJUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy HUMHU  YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHX peakiui
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAATh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBHCHUMOCTH PEaKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT KpaTHOCTU U
TUIIA KOBAJIEHTHOM CBSI3U (G- U TM-CBS3M), B3AMMHOT'O BIUSHUS aTOMOB M I'PYIIl aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKU U MPAKTUYECKOE
pUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJCHUS CUCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX METOZaX
MO3HaHMUs — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM U
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHMUSI;

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSATH OCHOBHBIE OIEpPALMU MBICIUTEIBHOM
NEeSATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3y4YEHUs CBOICTB BEIIECTB U
XUMHUYECKUX PEaKIU;

c(OPMHPOBAHHOCTh YMEHHUW: BBIABIATh B3aWUMOCBA3b XUMHUYECKHX 3HAHHUU
C MOHATUSAMM U MPEICTABICHUSAMHU APYTHUX €CTECTBEHHO-HAYYHBIX IPEIMETOB 1JIs OoJiee
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OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MATEPUAIBHOTO €IWHCTBA MHUpPA, HCIOJIb30BATh
CUCTEMHbIC 3HAHUS MO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO XUMUYECKUM (QopMmysiaM U
ypaBHEHUSM XUMHUYECKUX PEAKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAaCcU€Thl MO HAXOXIECHUIO XUMHYECKON (POpMYJIbl BEIIECTBA MO MU3BECTHHIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBAThH
C TIO3UIIUNA IKOJOTHUECKON 0€30MaCHOCTH TOCJEACTBUSL OBITOBOM U MPOU3BOICTBEHHOMN
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIC 3HAHUS JUIl TPUHATHS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTYyaIusX,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEILHO IUIAHUPOBATH U  TMPOBOJIUTH
XUMHUYECKUIN IKCTIEPUMEHT (MOJyYEHHUE U M3YyUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KA4eCTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3JTUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OpPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAJIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHUYeCKUX BEIIECTB) C COOJIOJIGHHEM TpaBWi 0Oe30macHoro oOpalieHus
C BEIIEeCTBaMH U J1a0OpaTOPHBIM 000pYyI0BaHHEM, (HOPMYIUPOBATH I1E]Th UCCIEIOBAHNS,
NPEACTaBIATh B pa3Iu4YHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJU3HPOBATH H
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTh YMEHUI:

coOJIr0IaTh TpaBWIa AKOJOTHYECKH IeJecOo00pa3HOro TMOBEJACHUS B OBITY
U TPYJAOBOM JESATEIbHOCTH B ILEJISIX COXPaHECHHUS CBOETO 3I0POBbA, OKpYyKarollen
MIPUPOTHOUN CpeJIbl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTb TOKCHYECKOTO JICHMCTBHSI HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIci noka3arens [1J1K;

aHAJU3MPOBATh  IIEJIECOOOPA3HOCTh  NPUMEHCHHS  OPraHWYCCKHX  BEIIECTB
B IIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIICHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh  YMEHHMH.  OCYIIECTBIATH  IICJICHANIPABICHHBIM  ITOMCK
XUMUYECKOW WH(pOpMAIMU B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JUTEepaTypa, cpeiacTBa MaccoBod uH(opmaruu, MHTEpHET M Jpyrue), KpUTHYCCKU
AHAIU3UPOBAMb XUMUYECKYI0 WH(GOPMAINIO, nepepabamvléams €€ W UCNOIb308AMb
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a/adeci.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOCHUSI Kypca «OOmias M HeopraHu4eckash XUMUS
OTpAXKAIOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHUI: O MAaTepUAIbBHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHHUIN NPUPOJBI, O MECTE U 3HAYEHWH XUMUU
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B CHCTEME E€CTECTBEHHBIX HAyK W €€ poju B OOECIEUEHHWU YCTOWYMBOTO Pa3BUTHS,
B pEIICHUU MPOOJIEM HKOJIOTUYECKOM, IHEPreTUYeCKOW W MHUIlleBOM O€e30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPHUATOB, HOBBIX MCTOYHUKOB SHEPIHH,
B o0OecrneyeHUH  palMOHAIBHOTO  MNPHUPOJONOJB30BaHUs, B  (POpMHUpPOBAHUU
MUPOBO33PEHUS U 00IIEeH KyJIbTYphl YEIOBEKa, a TAKKE IKOJIOTHYECKU 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOUN CPEAE;

BJIAZIEHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAOLIINE
MOHSATUS — XUMHUYECKUN DJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAsI 000JI0YKa
aToma, S-, p-, d-aroMHBIe OpOMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToma,
rUOpUAN3aLUS ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTETNIEHb OKHUCJICHUS, XUMUYECKas CBsA3b (KOBaJIGHTHas,
WOHHAsl, METAJUINYECKasi, BOJOPOJHAs), KPUCTAJUIMYECKasi peIIETKA, XUMUYecKas
peakiusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI, DJICKTPOIUTHYECKAS AUCCOLIUAIUSA,
CTENEHb JUCCOLMALIMKM, BOJOPOAHBIN IOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM A(DPEKT XUMUYIECKON PEaAKIIUU, CKOPOCTh XUMUYECKOU PEaKIINi, XUMHUIECKOE
paBHOBECHE; TEOPUU M 3aKOHbl (TEOpPUA  DIJIEKTPOJIUTHUUECKOM JTUCCOIMALINH,
nepuoanueckuid 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMs U MPEBPALLICHUS YJHEPTUU MIPU XUMHUUYECKUX PEAKLHUSIX, 3aKOH TOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOUIUX MacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJICHHI; COBPEMEHHBIE MPEJACTABICHUS O CTPOCHHHU
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HaJIMOJEKYJISPHOM YpPOBHSX;
OpEACTaBICHUS O MEXaHW3Max XUMHUYECKUMX peakuuid, TepMOJIMHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSX HMX IPOTEKAHUS, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX cUCTeMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIYYCHUH M O€30MacHOM HCIIOIB30BAHUM BAaXKHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITY ¥ TPAKTUYECKOW JEATEIHHOCTH YEJIOBEKa, OONIMX HAy4YHBIX MPUHIIAIAX
XUMHUYECKOr0 IPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHbIC TMPHU3HAKH TOHSATHH,
ycmauaenueams UX  B3aHUMOCBS3b, UCHOIb308amMb  COOTBETCTBYIOIIME  MOHSTHUSA
MIpU OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

chOpPMHUPOBAHHOCTh  YMEHHUS  HWCIIOJNB30BaTh  XHUMHYECKYIO CUMBOJIUKY
JUIsE  cocTaBlieHHs (GOpMyJd BEHIECTB H  YPaBHCHHNW XMMHUYECKHX  PEaKIIui,
cucremarnieckyro HomeHknatypy (IUPAC) w TpuBHanbHBIC Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEIEIATh BaJEHTHOCTh U CTETICHb OKUCICHUS

XUMUYECKHUX DJIEMEHTOB B COEAMHEHUSIX, BUJI XUMUYECKOM CBA3U (KOBaJEHTHAsl, HOHHAS,

METAJTNYECKasl, BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUSA OOBSICHATh 3aBUCHUMOCTh CBOWCTB  BEILECTB

OT BUJA XUMHUYECKOM CBSI3M M THUNA KPUCTAIUIMYECKOM pEIIETKH, OOMEHHBIN
Y JOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00Pa30BaHUsI KOBAJICHTHOU CBSI3HU;

26



c(hOpMUPOBAHHOCTh YMEHUN: KIACCUPUIMPOBATH: HEOPraHMYECKHE BEIECTBA
M0 WX COCTaBY, XMMUUYECKHE PEaKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCITY U COCTaBY
pearupymromnmx BeIIeCTB, TEIJIOBOMY J(deKkTy peakuuu, H3MEHEHUIO CTeNeHen
OKHCJIEHUS  DJIEMEHTOB, OOpaTUMOCTH, YYacCTHIO Karaau3aTopa U  JpYyrue);
CaMOCTOSITEIILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAUU HM3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPbIBATh CMBICI  MEPUOJUYECKOTO  3aKOHa
J.W. MeHnaeneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONLYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XHMMHMYECKUX DHJIEMEHTOB IMEPBOrO—4YETBEPTOro mnepuosioB llepuoguueckoit
cucrembl JI.I. MenaeneeBa, UCHOJIb3ysl MOHSTUS «IHEPIrETUUECKUE YPOBHHY,
(QHEPreTHUYECKHE TMOAYPOBHM», «S-, P-, 0O-aToMHBIE OpOHUTAIN», «OCHOBHOE H
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHUS aToMay; OOBSCHITh 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M UX COCAMHEHUI 10 MEPUOIaM U TpyInam
[Tepuonnueckoin cucrembl .M. MenaeneeBa, BaJCHTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAHHOCTh YMEHUMN: XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOICTBA BEIIECTB PA3IUYHBIX KIIACCOB, 100MEepHcOams CYIIECTBOBAHNUE TeHETUUECKON
CBSI3M  MEXIy  HEOPraHMYECKMMHM  BEUleCTBAMM C  IIOMOLIBK0  YPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHHUS  PaCKphIBaTh CYLIHOCTb: OKUCJIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTABICHUS AJIEKTPOHHOTO OaliaHca dTUX
peakiuii; peakiuii HOHHOTO0 OOMEeHa MyTEM COCTABJICHMS UX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpPaBHEHWH; peaklWd TUAPOJM3a; PEaKIuid  KOMIUIEKCOOOpa3oBaHUS
(Ha MpUMepe TUAPOKCOKOMIUIIEKCOB IIMHKA M aTIOMUHUS );

c(hOpMHUPOBAHHOCTD YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUECKHUX
pEaKUHii ¢ YUETOM MX SHEPreTUYECKUX XaPAKTEPUCTHUK, XapaKTep U3MEHEHHS CKOPOCTHU
XUMHYECKOW PEaKIMH B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILEHHS] XUMUYECKOT0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX BO3JACUCTBUMN (MPUHIUIT
Jle lllarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh XUMUYECKHUE PEAKIUH, JICKAIINUe
B OCHOBE NPOMBINIJIEHHOTO MOJYYSHHUSI CEPHOW KHUCIIOTHI, aMMHaKa, OOIIie HaydHbBIE
MIPUHIIUITBI XUMHYECKHUX MIPOU3BO/ICTB; 1eeCO00Pa3HOCTh MIPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIECHUS
PHUCK-TIONB3A;

c(hOpMUPOBAHHOCTH BJIAJCHUS CUCTEMOW 3HAHUN O METOJAaX HAYYHOTr'O MO3HAHUS
SABJICHUN TPUPOABI — HAONIOACHUE, W3MEpPEHHE, MOACIUPOBAHUE, HSKCIEPUMEHT
(peasibHbIN U MBICIICHHBIN ), UCTIOB3YEMbIX B €CTECTBEHHbBIX HAYKaX, YMEHUSI IPUMEHSATD
ATU 3HAHUS TPU IKCHEPUMEHTAJIBHOM HCCIIEIOBAHUM BEUIECTB M MJi1 OOBSCHEHUS
XUMHAYECKHX SIBJICHUH, HMMEIOIIUX MECTO B MNPUPOAE, MPAKTUYECKON IEATEIbHOCTH
YEJI0BEKA U B IOBCEIHEBHOM )XKU3HU;
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c(hOpMUPOBAHHOCTh YMEHHUSl BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUUI
C TIOHSITUSAMHU U MPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEMETOB JIJIs1 OoJiee
OCO3HAHHOTO IOHMMAHUSI MAaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYETHI: C HMCIOJb30BAHUEM MOHSITUN
«MaccoBasi 0JIsl BEIIECTBA B PACTBOPE» U «MOJIApHAsI KOHIIEHTPALIMS; MACChI BEILIECTBA
niu o0béMa Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO
M3 YYacTBYIOIIMX B pEaKIHMH BEIIECTB; TEIUIOBOro 3¢ @dekra peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKA3aTeNsl pPacTBOPOB KHUCIOT M IIEJIOYEH C HU3BECTHOM CTEIEHBIO
JUCCOIMAIINM; Macchl (00BEMA, KOJIMUECTBa BEIECTBA) MPOJYKTa PEAKIUHU, €CIU OJIHO
U3 HUCXOJHBIX BELIECTB JaHO B BHUJIE pAacTBOpa C OINPEACIEHHOM MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JOJU BBIXOJA
MPOJIYKTa peaKkIuu; 0ObEMHBIX OTHOIIIEHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHHMI: CaMOCTOSITEILHO IUTAHUPOBATH U  TMPOBOIUTH
XUMUYECKUI JKCIEPUMEHT (MPOBEJCHUE peaKIuii MOHHOTO OOMEHa, MOJTBEPXKIACHUE
KaUYeCTBEHHOTO COCTaBa HEOPraHUWYECKHX BEIIECTB, OMPEAECICHUE CpPEelbl PACTBOPOB
BEIIIECTB C MOMOIIBID HWHIUKATOPOB, H3YyYCHUE BIUSHHUS Pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/Ja4 M0 TeMaM
«Metamibl» U «Hemertamnel») ¢ cobOnoneHreM TpaBuil 0€30MAaCHOTO OOpalieHus
C BEIECTBaMU U JIa0OPaTOPHBIM 000pyI0BaHKEM, (DOPMYITUPOBATH 1I€]Ib UCCIIETOBAHMUS,
npedcmaegnams B PAa3NUUHON (opMe pe3ynbTaThl SKCHEPUMEHTA, aHAIUIUPOBAND
U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI: COOJO/AaTh MpaBWjia TMOJb30BAHUS XUMUYECKON
MOCYJION 1 1a00paTOPHBIM 000PYI0BAHHEM, OOPAIIICHUS C BEIECTBAMHU B COOTBETCTBUU
C UHCTPYKIUSIMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTUYECKH
11eJIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYJOBOM JCSATEIBHOCTH B IIENIAX COXpPAaHEHUS
CBOETO 3JI0POBbS, OKPYXKAKOIIECH MPUPOJHON CPEIbl U JTOCTHAKEHUS €€ YCTOWYMBOTO
pPa3BUTHUSA, 0OCO3HABAMb OMACHOCTb TOKCUYECKOTO JIEMCTBUSL HA YKUBBIE OpPraHU3MBI
ONpeAEeIEHHBIX HEOPIraHNUECKHUX BEIIECTB, MOHMMas cMbIca nokaszarens [1/IK;

chOpPMHPOBAHHOCTh ~ YMEHHUW:  OCYIICCTBIATH  IEJICHANPABICHHBIA  MOUCK
XUMHYECKOW WH(GOpPMAIIMU B PAa3IMYHBIX HCTOYHMKAX (HayyHas W ydeOHO-Hay4yHas
TuTepatypa, cpeAcTBa maccoBoil uMH(popmainuu, MHTEpHET W Apyrue), KPUTUUSCKU
aHANMM3UPOBATh XMMHUYECKYI0O HHPOpMaNHio, mepepadaTeiBaTh €€ W HCIOJ30BAThH
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a/adueci.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue
No KomnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TeEM [IporpamMHO€ coJiepKaHre
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTruueckue ocH

OBbI OPraHUYECKONH XUMHUHU

1.1

[Ipenmer opraHuueckomn
XUMHUH.

Teopus ctpoeHus
OPraHN4YEeCKUX
COeIMHEHUH

A. M. bytnepoBa

8

Hpe):[MeT N 3HAYCHHUC OpFaHI/I‘ICCKOﬁ

XUMUHU, IMIPCACTABICHUC O MHOFOO6pa3I/II/I

OpPraHUYCCKHUX COGHHHGHHﬁ.

DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja:

OCHOBHOE M BO30YKJICHHOE COCTOSIHHS.
BanentHble BO3MOXXHOCTH aTOMa
yriepoaa. XuMHUYECKasl CBS3b

B OPraHUYECKUX COCIMHECHUAX. THUIIbI
TUOPHUAN3AIMKA aTOMa YTJIepoa.

MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOMN

cBs131 (0OMEHHBIN U TOHOPHO-
aKLenTopHbIN). TUIbI epeKpbIBAHUS
ATOMHBIX OpOUTaNEH: G- U T-CBSA3U.

OnunHapHas, JBOWHAS M TPOMHas CBS3b.
Crnioco0nI pa3pbiBa CBS3€H B MOJICKYJIax

OpraHm4eckux BemniecTs. [loHsATHE

0 CBOOOJIHOM pajiniKanie, HyKJIeopuie u
AIEKTpOoduIIE.

Teopust cTpoeHUsT OPraHUYSCKUX

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIZICIATh UX XapaKTePHbBIC
MPU3HAKW) U IPUMECHSITH 3TH MOHSITHUS
MIpY OMKUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICNbHBIX (PAKTOB U SIBJICHUH.
PackpbiBaTh CMBICIT TTOJIOKECHUN
TEOPUU CTPOCHUSI OPTAaHUYECKUX
BemiecTB A. M. bytneposa u
MPUMEHSTH UX JJI1 O0BSICHCHUS
3aBUCUMOCTH CBOWMCTB BEILIECTB

OT COCTaBa U CTPOCHUS.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB.

Onpenenars BUAbl XUMUYECKON
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coequnennii A.M. bytiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTYypHAs
TEOpHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COCIUHECHUN.
MonekynsipHble U CTPYKTYPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3JIMYHBIX BUJOB: pPa3BEPHYTAs,
COKpalIEHHAas, CKEJIETHAas.

Nsomepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP (HEKTHI B MOJIEKYIAX
OpraHUYECKUX COECTUHECHHI.
NHaykTuBHBIN 1 Me30MepHBIN 3 (PEKTHI.
[IpencraBnenue o kaaccupuKaimu
oprannyeckux BemiecTs. [lonsaTue

0 (hyHKIIMOHATBHOM rpynme. I'oMoorus.
I'omomornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCITMHEHUN
(cuctemaTuueckasi U TpUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U KI1accuprKaIus
OpraHu4ecKux peakuuii. OKUCIUTETBHO-
BOCCTAHOBMTEJIbHBIE PEAKLINN

B OPTaHUYECKON XUMHH.
JKCIEePUMEHTATbHbIC METOABI
HU3y4eHUs BELeCTB M UX NPeBPallleHH:

CBsI3M (OJIMHApHBIE, KPATHBIC)

B OPTaHUYECKUX COSTMHECHUSIX.
XapakTepru30BaTh POJIb U 3HAYCHHUE
OpPraHUYECKOW XUMHUU B PEIICHUH
po0JIeM IKOJIOTUYECKOM, TUIIEBON
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/TaHUN HOBBIX
MaTepuasoB, B 00ecriedyeHun
paIMoOHAIBHOTO
TIPUPOJIOTIOTH30BAHHS,
TIOJITBEPKIATH €€ CBSA3h C APYTUMHU
HayKaMHU.

Hcnonb30BaTh MOIETH
OpraHMYeCKHX BEIIECTB

JUTSL WIDTIOCTPALIMK UX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaOmromaTe ¥ onmuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
MIPOBOJIUTH U ONKCHIBATH
71a60paTOPHBIE OMBITHI
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e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3uaMu
OpPraHUYECKUX BEIIECTB U MaTepUaTaMU
Ha WX OCHOBE;

— OIIBITHI 110 MPEBPALLIEHUIO
OpPraHUYECKUX BEIIECTB MPH HarpEeBaHUU
(mnaBneHue, OOyTIMBAHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJIEIMPOBAHHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB

Utor

0 IO paznemny

Pa3jen 2. YriieBoaopoabl

2.1

[IpenenvHbIE
YTJIEBOAOPOIBI —
aJIKaHbI, IINKJI0AJIKAHbI

Ankanbl. ['oMonoruyeckuii psiji aJKaHoB,
obmast hopmysia, HOMEHKIATypa U
u3oMepHsi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanen yriepoja, G-CBs3b.
Kongopmepor. ®usznueckue cBOMCTBA
AJITKAHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUH

3aMeleHNs, H30MepH3aIliH,
JETUAPUPOBAHMS, IIUKITH3AIIAH,
UPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojae. CrnocoObl
TOJIYYCHUS U IPUMCHCHHUE aJIKaHOB.

Bnaners u3ydyaeMbIMH XUMHYECKUMHU
MOHATUSAMM.

BBIABIATE XapaKTepHbIE IPU3HAKU
MOHSTUMN, YCTAHABINBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE HOHITHUS

MIPU ONUCAHUU COCTaBa, CTPOCHUS

Y MIPEBPAILCHUNA OPraHUYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHO,
CKEJICTHOI ) (hOpMYyIT yTIIeBOIOPOIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIATypa U H30MEPHS.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJbIX (IIMKJIOMPOIIAH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOTCHTAH,
IIUKJIOTEKCaH) MUKI0AIKaHOB. CTIOCOObI
MOJTYYCHUS U IPUMEHEHUE ITUKJI0ATKaHOB

2.2

Henpenenvubie
YIJII€BOIOPOBL:
AJIKEHBI, AJIKAJUEHBI,
AJKUHBI

14

AnkeHbl. ['OMOJIOTHYECKUH PsiJT AJIKEHOB,
obmast hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ aJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOuTaseil
yriepona, 6- U m-cBsi3u. CTpYKTypHas U
reomeTpudeckas (yuc-mparc-) U30MepHsL.
PHU3UYECKUE CBOMCTBA AJTKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIUH
PUCOEANHEHUS, 3aMELECHUS

B O-II0JIO’KEHUE TIPU JBOMHOM CBSI3H,
MIOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peakyuu
INeKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKIHUK Ha JBOWHYIO CBS3b.

Croco0bl osTydeHUs ¥ TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudpukamms
aJIKaJIUeHOB (COMPSIKEHHBIE,

VY cranaBnuBaTh NPUHAIIEHKHOCTD
BELIECTB K ONPEIEICHHOMY KJaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYypE;
MPUBOAUTH TPUBUAIIBHBIC Ha3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEIEH
yIIEBOAOPO/IOB.

OrnpeaensTe BUJIBI XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YTJIEBOJIOPOIOB
(KOBaJICHTHAsI HEMOJISIPHAS U
NOJIIpHAs, G- U T-CBA3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
pEeakMOHHOM CTIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTHU U THIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3M),
B3aMMHOTO BJIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTEH peann3anuu
pPa3IUYHBIX MEXaHU3MOB MIPOTEKAHUS
PEAKIIUH.

XapakTepu30oBaTh COCTAB, CTPOCHUE,
pUMEHEHHEe, PU3NUYECKUE U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
CroCcOObI MOJYYEHUS YTIEBOJOPOIOB,
MPUHAJICKAIINX K PA3THIHBIM
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U30JINPOBAHHBIC, KYMYIUPOBAHHbLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSIKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoequHeHue.
[Tonumepuzanus CONpsKEHHBIX TUEHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHUE
aJIKaJUCHOB.

Ankunbl. ['omonoruueckuil psiji aTKMHOB,
obmast hopmysia, HOMEHKJIATypa U
U30MepHUA. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
AJIKUHOB, SP-TUOPUIU3AIUS AJIEKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA aJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIINHU
MPUCOCIUHEHUSI, TUMEPU3ALINU U
TpUMEpU3aLMHU, OKUCIEHUs. KuCIoTHBIE
CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pEAKIINU
Ha TPOMHYIO CBSI3b.

CnocoObI MOJTYYICHUS U IPUMEHCHHE
AJIKMHOB

2.3

ApomMaTtuyeckue
YTJIEBOJIOPO/IbI (ApEHBI)

ApOMaTHYECKUE YIIIEBOAOPOIBL.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopMya, HOMEHKIIATypa U H30MEPHS.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a.

KJIacCaM.

BBISBISTh TEHETHUECKYIO CBSI3b
MEXK]y YTJIEBOJOPOAAMH Pa3TUIHBIX
KJIACCOB U NIOATBEPKIATH €€ HATUUNE
YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIUi

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmyJT BEIIECTB.

XapakTepru3oBaTh UCTOYHUKH
YTIIEBOJIOPOTHOTO ChIPhsi (HE(DTH,
MPUPOAHBIN Ta3, YroJib), CHOCOOBI UX
nepepaboTKH U MPAKTUIECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPU ATOM
MPOTYKTOB.

Hcnonb30BaTh 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIHHOM
IUTAHUPOBAHUU, TIPOBEJICHUU U
OINMCAaHUN XUMHUYECKOTO
IKCIEPUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CnenoBatb mpaBuiam 0e30mMacHON
paboThl B 1abOpaTopuu

IIPY MCTIOJIH30BAHUH XUMUYIECKON
MOCYJIbl U 000PYIOBAaHUS, & TAKXKE
MIpaBUJIaM OOpAIEHHUS C BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKIIUSIMHU
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IIpasuno apomamuynocmu, npumepsvl
apoMamudeckux coOeOUHeHUl.
Pu3nuecKue CBOMCTBA APEHOB.
XUMHUUYeCKre CBOMCTBAa OCH30JI1a U €ro
TOMOJIOTOB: PEAKIIUN 3aMECIIICHHSI

B O€H30JIbHOM KOJIBIIC U YIJICBOAOPOAHOM

paaukale, peakiuu MpUucoeIMHEHNS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peaxyuu snexmpogunvroco 3amewsenus.
[IpencraBnenne 00 OpUEHTUPYIOIIEM
JEeWCTBUM 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ATKUIBHBIX
paanKaIoB, KAPOOKCUITHHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIII,
aTOMOB TaJIOT€HOB.

OCc0OEHHOCTH XMMUYECKUX CBOMCTB
ctupona. [lonumepusamnus cTupona.
CriocoObl oNTyueHus U IPUMEHEHUE
apoOMaTHUYECKUX YTIEBOJOPOIOB

2.4

[IpupoaHbIE ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Tpupoxansiii ra3. [lomyTHbie HEDTAHBIC
ra3el. HegTh 1 €€ mpoucxoxaeHue.
KaMeHHBIH yroiap ¥ IpOAYKTHI €r0
nepepadoTKu.

Croco6s1 epepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEpMUUYECKUH,

KaTaJIMTUYECKUM ), pUPOPMUHT, TUPOITH3.

[TponyxkTel nepepaboOTK HEPTH,

BBITIOJIHEHHUS Ta0OPATOPHBIX ONBITOB
U IPAKTUYECKUX padoT

IO MOJYYEHUIO U U3YUEHHUIO
OpraHUYECKHUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINX
peakuuii U JenaTh BHIBOABI HA UX
OCHOBE.

[TpoBOUTH BBIUMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPAaBHEHUIO XUMUUYECKON peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €T0 COCTaB,
1o Macce (00bemMy) IIPOTYKTOB
CrOpaHus.

CaMocCTOATENbHO MIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
MIO3HABATEIBHYIO JAESATEIBHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B TPYIIIOBOM Y4eOHOU 1€ TEIbHOCTH
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UX IPUMEHEHUE B IPOMBIIIIIICHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXY pa3IMUHBIMU
KJIacCaMU YTJI€BOJIOPOI0B

2.5

["anorennpoun3BoaHbIE
YIII€BOJIOPOJIOB

DIIEKTPOHHOE CTPOECHUE
rajoreHOMPOU3BOJIHBIX YTIE€BOIOPOIOB.
Peaknuu 3aMelnienus rajoretHa

Ha TUJIPOKCHUII, HUTPOTPYIIILY,
AAHOTPYIIY, AMUHOTPYIIITY.

JlericTBUE HA TaTOTEHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOTO PacTBOpa
menoyn. BzanmoelicTeue
JIUTAJIOTCHAJIKAHOB C MarHueM U IIUHKOM.
[ToHsiTHE O METANIOOPTraHUYECKUX
coenuuenuax. Mconp3oBanue
raJOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHUHTE3E.

JKCNePpUMEHTAIbHbIE METO/IbI
U3y4YEeHHUS BeLeCTB M UX MpeBpPallleHUI:
e JleMOHCTpanuu:

— JeMOHCTpaIus (PU3nIeCKuX CBOMCTB
YTJI€BOJIOPOJIOB (PaCTBOPUMOCTH);

— Kau4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB Pa3JIMYHBIX KJIACCOB
(oOecrBeunBaHre OPOMHOM WIJIM MO THOM
BOJIbI, PaCTBOpA MepMaHTaHaTa Kajus,
B3aHMMOJICHCTBHE allcTHJICHA
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C aMMHA4YHBIM PaCTBOPOM OKCHJA
cepebpa);

— o0pas31pl miacTMace, KayauykoB U
PE3UHBI;

— xomutekunu «Hedto» u «Yrompy;

— BupeodparmeHT «BynkaHnuzams
PE3UHBIY.

e JlaGopaTopHbIE OMBITHI:

— O3HAKOMJIEHHE C o0pa3laMu
IJ1aCTMAacC, KayuyyKOB U PE3UHBIL;

— MOJEIUPOBAHUE MOJIEKYJI
YIJI€BOJIOPOJIOB U
raJIOr€HONPOU3BOIHBIX;

— IMIOJIyYEHHUE METaHa U U3YYEHUE ETO
CBOMCTB,;

— TMOJyYEHHUE alleTHIICHA U U3yYECHHE €T0
CBOWCTB.

e [IpakTHueckue paboTHI:

Ne 1. [lonyuenue 3TuiIeHa U U3y4YEHUE
€r0 CBOMCTB.

e PacuérHble 3a1a4u:

— OIpEIeNICHUE MOJIEKYJISIPHOMN
(hOopMyITBI OPraHNYECKOTO BEIIEeCTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIILIUX B €70 COCTAB;




— HaXO0XJACHHE MOJEKYJIAPHON (POPMYIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00beMy) IPOYKTOB CrOPaHHUS;

pacu€Thl 110 YPAaBHEHUIO XUMHUYECKON
peaxkuuu

Hroro no pazgeny

35

Pa3nen 3. Kuciaopojacoaep:kanue oprannyeckne coeJuHeHn st

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Crtpoenue MoJieKyn (Ha mpumepe
METaHoJI1a U 3TaHoa). ['oMOoJIornuecKuit
psn, oburas hopmysia, U3oMepus,
HOMEHKJIaTypa U KiiaccuduKaius
cupToB. PU3NUECKHE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKUE CBOKMCTBA: PEAKIINHU
3aMeIleHus, JeTUIpaTaliu, OKUCICHUS,
B3aMMO/JICHCTBUE C OPraHUYECKUMH U
HEOPraHUYECKUMH KUCIOTaMHU.
KavecTBeHHas peakiys Ha O JTHOATOMHBIC
crupThl. DU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CrocoObl MOTyYeHus U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3¢pupbl, HOMEHKIATYpa U
uzomepusi. OCOOEHHOCTH (PUBHUECKHUX U
XUMHUYECKUX CBOMCTB.

PackpsiBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBIJETSATH UX XapaKTEPHbIE
MPU3HAKW ) U IPUMECHSITH 3TH MOHSITHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, /ISl 00BICHEHUS
OTJEIbHBIX (PAKTOB U SBJICHUH.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)

b opMyIT KUCTTOPOACOEPIKAIIUX
OpraHUYECKUX BEIIECTB.

VY cranaBnuBaTh NPUHAAJIE)KHOCTD
KHCIIOPOIOCOAEPKAIINX
OpraHUYECKHUX BEIIECTB

K OIpEEICHHOMY KJIacCy M0 COCTaBYy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAIILHBIC HA3BAHUS
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MHOTO0AaTOMHBIE CITUPTHI: TUICHTIUKOIH
U TiutepuH. U3nvecKkue u XUMHUSCKHE
CBOMCTBA: pEAKIMH 3aMEIICHUS,
B3aMMOJIECTBUE C OPTaHUYECKUMU U
HEOPTraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PEaKIIHs

Ha MHOTOQTOMHBIEC CTIPTHI.
PU3HUOJIOTNYECKOE IEUCTBUE

Ha opraHu3M yenoBeka. CriocoObl
MIOJTYYCHHSI ¥ IPUMCHCHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIIbI, B3aUMHOE
BJIMSTHUE THJIPOKCOTPYTIIBI U
Oen3onbHOTO siapa. dusnueckue
cBoiicTBa deHona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB (heHoa.
KauectBennnie peakiuu Ha (HEHON.
Tokcuunocts henona. CrocoOs
MOJIYYCHUSI U TIpUMEHEeHne (eHoma.
denonpopmanbaeruaHas cMoiia

3.2

Kap6onunbHeie
COETUHEHHUS:
aNbJICTUIBI U KETOHBI.

KapOoHOBbIE KUCTOTHI.

CrnosxxHbie 2QupHIL.
Kupst

21

KapOoHuIbHbIE COETMHEHMS: allb/ICTHIbI
U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHUITLHOM TPYIIIHI.
["'omonoruueckue psiibl aabAErua0B U
KETOHOB, 001I1ast opMyIia, U30MEpHs

Y HOMEHKJIaTypa. Pu3ndecKkue CBOMCTBA
aJbJAETUI0B U KETOHOB.

OTJIENIbHBIX MPEICTaBUTENCH
KUCIIOPOACOEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHHUEe, PU3NUECKHUE U
XHUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOJTYYECHUS TIPEICTaBUTEICH
Pa3IUYHBIX KJIACCOB
KHCJIOPOJICOJEPKAIINX COSTMHEHU;
BBISIBIIITH TCHETHYECKYIO CBSI3b
MEXTy HUIMU U TIOATBEPKIATh €€
HaJU4Yue ypaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUUECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IIpUMepax XapakTep 3aBUCUMOCTH
pPeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJICOAEPKAIINX
OpraHUYECKHUX BEILIECTB

0T (PYHKIIMOHATBHBIX TPYTIIT

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKkKe

OT OCOOEHHOCTH peain3aluu
pPa3IUYHBIX MEXaHU3MOB MTPOTEKAHUS
pPEAKIIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbIETUIOB U
KETOHOB (peaKIMu MPUCOSTUHEHNS ).
IIpeocmaenenue o mexanusme peaxyuil
HYK1e0PUIbHO20 NPUCOEOUHEHUSL.
OkwucrieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Crocoos
MOJIYYEHUS U IPUMEHEHUE aJIbJACTHI0B U
KETOHOB.

O1HOOCHOBHBIE MpEIeTbHbBIE
KapOOHOBBIE KUCITOTHI. OCOOEHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
N3omepus u HomeHknatypa. duznueckue
CBOICTBA, BOJIOPOJIHBIE CBSI3H.
XYMMHUYECKHE CBOWCTBA: KUCIOTHbIE
CBOICTBA, peaKius dTepuPpuKalui,
PEaKIUU C Y4aCTHEM YTIIEBOJOPOTHOTO
paaukana.

[ToHsiTHE O TPON3BOTHBIX KAPOOHOBBIX
KHUCIIOT: CJIOXKHBIC dPUPBI, AHSUOPUObL,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0EeHHOCTH CBOWMCTB MYPaBbUHOM
KHUCIIOTHI.

Mmuoroo6pasue kKapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETIPECTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KHIIOT.

CTPOCHHUE ¥ TIPUMCHECHHE KUPOB H
YIJIEBOAOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS KUZHEACATEIILHOCTH
OpPraHU3MOB.

Oco3HaBaTh OACHOCTbH BO3/IEHCTBHUS
Ha JKUBBIC OPTAHU3MBI OTIPECIICHHBIX
KHCIIOPOACOAEPKAIUX
OpPraHUYECKHUX BEIICCTB M MOSCHATH
Ha MpUMepax CrocoObl YMEHBIICHHUS
Y TIPEJIOTBPAILCHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb3oBaThk 001I€HAYYHbBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIbHOM
TUTAHUPOBAHUU, TIPOBEJICHUU U
OMHMCAHUU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIE
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBatb mpaBuiiamM 6e30macHON
paboThl B TabopaTtopun

MIPY UCTIOJIB30BAHUH XUMUYECKON
MOCYIbI U 000PYIOBAHUS, & TAKKE
MpaBUJIaM OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKIUSIMH
BBITIOJTHEHUS TA00PATOPHBIX OTBITOB
U MIPAKTUYECKUX padoT

O MOJYYECHUIO U U3YUYCHUIO
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[IpencraBuTenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTEapUHOBAs, MaJIbMUTUHOBAS,
OJIEUHOBAS, IUHONEBAs, TUHOIEHOBAS
KucaoTbl. CriocoObl MOMyYEHHUs U
npUMeHEeHHE KapOOHOBBIX KUCIIOT.
Cnoxusie 2pupsl. ['omMonoruueckuii ps,
obmast hopmyna, U3oMepus u
HOMEHKJIaTypa.

XKupsl: crpoenue, puznyeckue u
XUMHYECKHE CBOMCTBA KUPOB: TUAPOIIH3
B KHCJION U IIEJI0YHOM cpeiax.
Oco0EeHHOCTH CBOMCTB KHPOB,
coJiepKalluX OCTaTKH HEMPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpUpo/Ie.
MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololee jaercteue. [lonsamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmaax

(CMC)

3.3

YrieBoasl

OO6mas xapakTepuCcTHKa YII€BOOB.
Knaccudukamnus yrieBo1oB (MOHO-, TH-
U TIOJINCAXAPU/IbI).

Monocaxapubl: TIIF0K03a, PpyKTo3a,
prb03a, ranakTo3a, 1e30KCupruo03a.
dU3NYECKHUE CBONCTBA M HAXOXKICHUE

B nnpupoje. orocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepusi Ha npumepe MoaeKyvl

OpPraHWYECKUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIEpUMEHTA B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
pPEaKIMi U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANTH BBIYHMCICHUS

JUISL OTIPENIEIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
110 YPABHEHHUIO XUMUYECKON peaKIuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €T0 COCTaB,
a TaKXKe Ha OIpe/ieJIEHNe JOJIn
BBIXOJIa IIPOAYKTA PEAKIUU

OT TEOPETUYECKHA BO3MOKHOTO.
CaMOCTOSITENIBHO TUIAHUPOBATh U
OCYILECTBJIATH CBOKO
IIO3HABATEJIBHYIO JACSATEINBHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B TPYINIIOBON y4eOHOM eITeTbHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepbl 2NI0KO3bl.

XUMHUYECKHE CBOMCTBA TJIFOKO3bI:

C y4acTHEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITFOKO3BI.

[IpuMeHeHue TI0KO3bI, €€ 3HAUCHHE

B KU3HEICATEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuBaronme u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPU/IBI.
I'mpponus caxapossl. Haxoxaenue

B IIPUPOJIE U IPUMEHEHUE.
[Tonucaxapuasl: Kpaxmain, TJIMKOTEH U
nesutono3a. CTpoeHrne MakpoMOJIEKy
Kpaxmara, TIMKOT€HA U LEJUTI0I03bI.
du3nUeCcKre CBOMCTBA Kpaxmasa
[EJIJTI0JIO3bl. XMMHUYECKHE CBOMICTBA
Kpaxmara (TUIpOJIn3, KaUeCTBEHHAs
peakius ¢ Hogom). XuMHUYECKUe
CBOMCTBA LEJUIIONIO3bI (TUIPOIIN3,
peakuus moixydeHue 3pupon
uesutono3sl). [lonstue

00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
alleTaTHBIN IIENK).
JKCNepUMEeHTATbHbIE METOAbI
HU3y4YeHHUsI BelleCTB U UX MPeBPalleHNi:
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e JleMOHCTpaLuu:
— CBOICTBa CIUPTOB: PACTBOPUMOCTH
B BOJIE€, B3aMMO/JICHCTBUE ATAaHOJIA

C HAaTPpUCM, OKHCJICHUC 3THJIOBOTO CIIMPTAa

JTUXPOMATOM Kajusi (BO3MOXKHO
UCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— Ka4eCTBEHHBIE PEAKIIUH aJIbJIECTUOB:
C aMMHaYHBIM PacTBOPOM OKCHJIA
cepebpa u rugpokcugom meau(Il);

— XUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHbIE OMBITHI:

— peaxkuus TIUIEPUHA C TUAPOKCUIOM
meau(Il);

— OKHCJIEHHE 3THUJIOBOTO CIIUPTa

B QJIBJICTU]] PACKAIICHHOW METHOMN
IIPOBOJIOKOW;

— B3aMMOJIEHUCTBHE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(Il);

— BSaHMOHeﬁCTBHe KpaxmMaja ¢ HOJ0M.

o [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3amad o TeMe «CrupThl U PEHOIBIY;
Ne 3. Pemienue skcriepruMeHTaaIbHBIX
3amad o Teme «KapOoHOBBIE KHCIIOTHI.
Cnoxubie 3Gupb».

e PacuérHble 3a1a4u:
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— ONpENECIICHUE MOJIEKYJISIPHOU
(dbopMyIbl OPraHUYEeCKOro BeIecTBa

110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €T0 COCTaB; TI0 Macce
(06beMyY) IPOYKTOB CTOPAHMUS;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) TPOIYKTOB PeaKIuy U/ Uin
UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTpeJIeJICHUE JI0JIH BBIX0/1a TIPOTYKTa
PEaKIuy OT TEOPETUIECKH BO3MOKHOTO

Uroro no pazneny

41

Paznen 4. A3oTconep:kamye opranHnyeckue coeIMHeHsI

4.1

AMWUHBI.
AMUHOKHUCTOTHI. beku

12

AMMHBI — OpraHUYECKUE MMPOU3BOIHBIC
ammuaka. Knaccudukanms aMUHOB:
anupaTuIecKue U apoMaTHUYECKHUE;
NePBUYHBIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenune Monexyi, odmas hopmya,
HU30MepHsl, HOMCHKJIATypa U (pr3nIecKue
cBoiicTBa. XUMHUYECKOE CBOMCTBA
annpaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKUJIUPOBAHUE, PEAKITI

C a30TUCTOM KUCJIOTOM.

Coin aJIKnuIaMMOHHMS.

AHWIIMH — IPEICTAaBUTEIb aMHHOB
apoMmaTtuieckoro psjga. CTpoeHue
aHnIMHA. B3anMHOE BIMSHUE TPy

PackprIiBaTh CMBICIT H3y4aeMBbIX
MOHATUHN (BBIETATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMECHSITH 3TH MOHITHS
MIPU OMHMCAHUN COCTaBa M CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICTbHBIX ()AKTOB U SIBJICHUH.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHO)
bopMyIT a30TCOaEPKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensTe NpUHAAIIC)KHOCTD
a30TOCOJIEpKAIUX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XUMHYECKHX CBOMCTB
anunrHa. KauecTBeHHBIC peakiuu

Ha aHWJINH.

CnocoObl osTyuyeHre U NPUMEHEHHE
anudaTUICCKUX aMHHOB U aHUJIMHA

U3 HUTpOOEH30Ia.

AmuHokucnoTel. HomeHkIaTypa n
nzomepusi. OTAeNbHbBIC TIPEICTABUTEITN
0-aMHHOKHUCJIOT: TJIMIIAH, aJaHuH,
Genunananun, cepun, 2ymamuHo8as
Kucioma, asum, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCIOM.

D- u L-amunoxucnomet.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT KaK
aM(OTEepHBIX OPTAaHNYECKUX COCTUHCHUH,
peaKkIus TOJTUKOH/CHCAIIHH,
o0pa3oBaHUE TIESNITHIHON CBS3H.
buonornueckoe 3HaueHUE aMHHOKHUCIIOT.
CuHTE3 IIENTHIOB.

benku kak IpuUpOIHBIE TTOJTMMEPHI.
[lepBruHas, BTOpHYHAS M TPCTHIHAS
CTPYKTypa OelkoB. XUMHUYECKHUE
CBOMCTBA OEJIKOB: THIPOJIU3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN
Ha OCJIKH.

K ONPEIECICHHOMY KJIaCcCy MO COCTaBy
Y CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIATYPE;
MIPUBOJINTH TPUBHATBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEeHeHHe, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINC
CIIOCOOBI TTOTYYEHUS] TUITUYHBIX
MPECTaBUTENCH a30TCOIepIKALINX
COEIMHEHUM.

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€EJIKOB;
MOSCHATh HA IPUMEPAX 3HAUCHUE
OCJIKOB JIJIs1 OpraHK3Ma YeJIOBeKa.
[IpoBOAUTH BEIYUCIIEHUS

JUTS OTIPENCIICHUS MOJICKYJISIPHOU
(bopMyJIbI OpraHUYECKOTO BEIIeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISILMX B €TI0 COCTaB,
a TaK)K€ M0 YPABHEHUSIM XUMHYECKHX
PEAKIIMH.

Hcnons3oBaTh OOLIEHAYYHBIE
METOAbl MO3HAHMS

MIPUA CaMOCTOSITEIIbHOM
TJTAHUPOBAHUM, IPOBEICHUM U
OINMMCAHUU XUMUYECKOIO
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llouamue 06 azomcodeporcaujux
2emepoyUKIUYeCcKUx cOeOUHeHUsX.
llupumuounoswvie u nypunogwie
ocHosanus. Hykneunosvie kuciomui:
cocmas, cmpoenue u buosocuyeckoe
DOIb.

JKCNePUMEHTAIbHbIE METO/bI
U3y4YeHHsI BelIeCTB U UX MPeBPALlIeHUIA:
e JleMOHCTpaLuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JieHaTypalus 0eJIKOB IIPU HAIPEeBaHUH,
— I[BETHBIE peaKklUu OEJIKOB.

o [IpakTruueckue paboOTHI:

No 4. PemieHue skcriepruMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoaepKalie
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemrenue skcnepuMeHTaIbHbBIX
3a1a4 1o teMe «Pacno3HaBanue
OPraHUYECKUX COCTUHEHHU .

e PacuérHble 3a1a4u:

— OIpEIESICHUE MOJIEKYJISIPHOMN
(hOopMyITBI OPraHNYECKOTO BEIIEeCTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIHX B €r0 COCTAB; 110 MAacce
(o0BemMy) MPOTYKTOB CrOpaHUs;

0 KOJIMYECTBY BellleCTBa (Macce,

AKCIIEpUMEHTA (J1abopaToOpHbIE
OTIBITHI U IPAKTUYECKUE PaOOTHI).
CamMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOKO
MIO3HABATENIBHYIO IEATEIIBHOCTD;
NPUHUMATh aKTUBHOE y4acTHe

B IpyNMoOBON y4eOHO 1eITeTbHOCTH
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00beMy) IPOTYKTOB PEaKIIUU

W/WTH KCXOTHBIX BEIICCTB;

— peueHue pacu€THBIX 3a1a4

Ha OTpeJIeJICHNE IO BbIX0/1a TIPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMosIeKyJIsIpHbIE COeIMHEHUsI

5.1

BricokoMonekymsipHbie
COETNHEHUS

6

OCHOBHbBIE MTOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHCHUM:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEPU3AIU, CPETHSS
MoJieKyisipHast Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MOJIUMEpHU3ALUs U
noJiuKoHaeHcanus. [Ipeocmasnenue

0 cmepeopezyapHoCcmu u
HAOMOIeKyIAPHOU CIMPYKmMype
HOIUMEPO8B, 3ABUCUMOCHIL CBOUCE
HOIUMEPOB OM UX MOJIEKYIAPHO20 U
HAOMONEKYNISIPHO20 CMPOCHUSL.
[Tonumepnsie matepuaisl. [Limactmaccsl
(MOJMUATUIIEH, TOJIUIPOIHIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOT,
MOJIMMETUIIMETAKPUIIAT, TOJIUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusamnus u
nepepadoTKa MIaCTHUKA.

DJIaCTOMEPHI: HATYPaJIbHbIN,

Bnaners u3yuyaeMpIMi XUMHUYECKUMHU
MOHSATUSMU: PACKPHIBATH CMBICIT
M3y4aeMbIX TOHATUN U IPUMEHSTh
9T TIOHATHUS MPU ONTMCAHUH COCTaBa
Y CTPOCHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTsl OOBSICHEHUS OTJEIBHBIX (PaKTOB
U SBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OPMYJT BEILIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUHN PEAKIUN MMOJTMMEPU3ALUN
U TIOJIMKOHAEHCALIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE€ CBOMCTBA U TPUMEHEHHE
Kay4yKOB, HanboJee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonp3oBaTh 001IEHAYYHBIE

46



CUHTETHYECKHUE KayudyKH (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MTPEHOBLIN) U
CUIIMKOHBI. Pe3una.

Bonoxkna: HaTypasnbHble (I€pCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH U JIaBCaH).

Ilonumepwvl cneyuanvho2o Ha3HavyeHus
(megnion, Kesnap, 31eKMponpo8oosUue
noaumepbwl, buopasiazaembvie noauUMepbl).
JKCcNepuMeHTATbHbIE METOIbI
U3y4YeHHUsI BeLIeCTB U UX MpeBpalleHi:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMacC, Kay4yKoOB.

e [IpakTHueckue paboTHI:

Ne 8. Pemnienne skcniepuMeHTaIbHBIX
3a1a4 1o teMe «Pacro3HaBaHue
IJ1aCTMACC U BOJIOKOH»

METO/Ibl TIO3HAHUS

IPU CAMOCTOSATEILHOM
IUTAHUPOBAHUHU, IPOBEJICHUU U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PabOTHI)

Uroro no pazgeny 6
OBIIEE KOJIMYECTBO 102
YACOB I1O ITTPOI'PAMME
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11 KJIACC

No
o/

HaumenoBanue
pa3ziesioB U TeM
y4eOHOr 0 rpeaMera

KomnnuecTtBo
YacoB

IIporpamMHOE coepkaHue

OCHOBHBIC BUJIBI ACATEITHHOCTH
oOy4Jaromuxcs

Pa3jen 1. Teoperuueckue 0CHOBbI XUMMHU

1.1

Ctpoenue aroma.
[Tepnoanueckuit 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

JI.. MenpeneeBa

9

AtoMm. CocTaB aTOMHBIX SIJIED.
XUMHYECKUU 351eMEHT. M30TOIbI.
Kopnycxynaprno-eonnosoti dyanusm,
080UCMBEHHASL NPUPOOA INEKMPOHA.
CrtpoeHue 2IeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOBblE YUCIIA.
DHepreTuyeckre YpoBHHU U MOTYPOBHHU.
Atomuble opoutanu. Knaccudukanus
XHUMHYECKUX JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacripenenenue 351eKTpOHOB
110 aTOMHBIM OPOUTAIIAM; HPUHYUN
MuHumyma suepauu, npurnyun Iaynu,
npaguno XyHoa. DNEeKTPOHHBIC
KoH(puryparuu aroMmoB 3nemMeHToB I — 1V
NIEPHOJIOB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTypalUn
MOHOB.

llonamue 06 snepeuu uoHuzayuu,
9Hep2uU CpoOCmBa K INEeKMPOH).
DIIEKTPOOTPHUIIATEIHHOCTb.
[Tepnonnuecknii 3axoH u [lepuonnueckas

PackpsiBaTh CMBICT H3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIS
MIPU3HAKK ) U IPUMEHSATD 3TH IMOHSATHS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, IS OOBSICHEHUS
OTJICTIbHBIX (PAKTOB U SIBJICHUM.
PackpbIBaTh CMBICIT IEPUOANYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €TO
CUCTEMAaTU3UPYIOIIYIO,
OOBSICHUTEBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu30oBaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUH) U HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4
MIEPUOJIOB M X BaJICHTHBIC
BO3MOKHOCTH, UCTIOJIb3YsI TOHATUS
S-, p-, d-3JeKTPOHHBIC OPOUTAIIH,
HSHEPTreTHYECKUE YPOBHHU.

OOBSCHATH 3aKOHOMEPHOCTH
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CHCTEMa XMMHYECKHUX DJIEMECHTOB

J.1. MenneneeBa. CBs3b
[lepnoguueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TTPOCTHIX
Y CIIOKHBIX BEIECTB M0 IpynnaM U
nepuojaM. 3Ha4eHUEe NEPUOAUIECKOrO
3akoHa JI.1. Menaeneena.
IKCNePUMEHTAIbHbIE METO/IbI
U3yYeHNsl BeleCTB U UX MPeBPALIeHUIA:
e JleMOHCTpaLuu:

— Buabl Tabuun «Ilepuoamyeckast
CHCTEMa XUMHYECKHUX DJICMECHTOB

J.1. MennaeneeBa»

M3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUMN

0 TIEpUOJIaM U TpyInam
ITeprnoarueckoi cCUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BenecTna.
MHoroo6pasue
BEIIECTB

11

XUMH4YecKas CBiI3b. Bl XUMHUYECKON
CBSI3M: KOBAJICHTHAs!, NOHHAS,
MeTajuindecKkasi. MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOMN CBS3U:
OOMEHHBIN ¥ TOHOPHO-AKIEITOPHBIH.
DHeprus U JyinHa cBsa3u. [lonsgpHocTs,
HaIIPaBJIEHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOU cBA3U. KpaTHbIe CBA3M.
BonoponHas cBsizb. MeXMONEKYISIPHbBIC
B3aUMOJICCTBHUSI.

PackpriBaTh CMBICIT H3y9aeMBbIX
MOHATUHN (BBIISIATH UX XapaKTEPHBIE
MIPU3HAKN) U IPUMEHSITH 3TH MOHITHS
MIpY OMHUCAHUHU COCTaBa U CTPOCHUS
BEIIIECTB, UISI OOBSICHECHUS
OT/CIBHBIX ()AKTOB U SIBICHU.
OnpenensTh BUJIbl XUMAYECKON
CBSI3U (KOBAJICHTHOM, HIOHHOM,
METaJTMYECKOM, BOJOPOIHOI)

B COCJIMHCHUSX, THII
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BajieHTHOCTB ¥ Bajl€HTHBIE BO3MOKHOCTHU
aToOMOB. [ ubpuouzayusi amomMHwix
opbumaneti. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C HX
FEOMETPUYECKUM CTPOCHUEM

(Ha mpuMepe CoeMHEHUH JIEMEHTOB
BTOPOT'0 NEPHUOJIA).

[IpencraBiienrne 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUJIEKCHOTO
MOHA: KOMIIEKCOOOpa30BaTellb,
nauranibl. KoopauHanmoHHoe 9uciio.
HomeHknaTypa KOMIUIEKCHBIX
COEMHEHNI. 3HAUEHUE KOMIUIEKCHBIX
coenunenuil. Ilonstue

0 KOOPJAMHALIMOHHOW XUMHH.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUSL.

THunel KpUCTATUIMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BELIECTB.
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [IpencraBnenue
0 KOJUTOUTHBIX pacTBopax. CrocoOsl
BBIPAKEHUSI KOHLIEHTPAIIMK PACTBOPOB:
MaccoBasi J10J1s BEIIECTBA B pacTBOPE,
MoJIsipHasi KOHLIeHTpalus. HacellienHsie
Y HEHACBHIIIEHHBIE PACTBOPHI,
pactBOopuMOCTh. Kpucramioruapartsl.

KPUCTAJUIMYECKOU PELIETKU
KOHKPETHOTO BEIIECTBA.

OOBSICHATH MEXaHU3M 00pa30BaAHUS
KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIIENITOPHBIN ).
OrnpenensiTe BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX DJIIEMEHTOB
B COEJIMHEHUAX PA3JIMYHOTO COCTaBA.
OOBSCHATH 3aBUCUMOCTb CBOUCTB
BEILIECTB OT BUJa XUMUYECKOU CBA3U
Y TUNA KPUCTAIUIMYECKON PEIIETKHU.
[IpoBOANTH BBEIYHMCICHUS

C UCIIOJIb30BAHUEM TOHATHUS
«MaccoBasi A0JIs BEIleCTBa

B PacTBOpE»
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Knaccudukanus u HomMmeHkIaTypa
HEOPTraHUYECKUX BEILECTB.
JKCNePUMEHTAIbHbIE METO/bI
U3YYCHMS BELIECTB M UX MPEBPALLCHUN:
e JleMOHCTpaLuu:

— MOJEIH KPUCTATUTMYECKUX PEIIETOK.

e PacuéTHrbIe 3a/1aUn:

— C MCIIOJIb30BaHHEM MNOHITUHN
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJIAPHASA KOHLICHTALMS»

1.3

XUMHUUYCCKUE peakuun

19

Knaccuduxaiuys XUMHUECKUX pPeaKIIUi
B HEOPTAaHUYECKOW U OPTraHUYECKON
XUMUHU. 3aKOH COXPaHEHUSI MaCChI
BEILECTB; 3aKOH COXPAHEHHUS U
IIPEBPALIEHUS SHEPTUU IPU XUMHUECKUX
peakmusax. TemnoBsie 3G HEKTHI
XUMHUYECKUX pPEaKIUi.
TepmMoxuMHYeCKUE YpaBHEHHS.
CkopocTh XUMHUYECKOH peakliu, ee
3aBUCUMOCTH OT Pa3IHYHBIX (PAKTOPOB.
["'OMOreHHbIE ¥ T€TepOreHHBIE PEAKIUU.
Karanu3 u karainu3aTtopsl.

OO6patumMbie U HEOOpaTUMBbIC PEAKIINH.
Xumnueckoe paBHoBecHue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DakTopwl,
BJIUSIIOIINE HA MOJ0KEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, AaBJICHUE

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBIIEISTH UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSTH ITH MOHSATHUS
IIPU ONIMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, /ISl O0BICHEHUS
OTJEIbHBIX (PAKTOB U SBJICHUH.
KnaccudunmpoBats xumMudeckue
PEeaKIMU MO Pa3TUYHBIM MTPU3HAKAM
(4Mciy ¥ COCTaBy pearupyromux
BEIIECTB, TETIOBOMY 3D PeKTy
pEaKUnn, N3MEHEHHIO CTEIICHEN
OKHUCJICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTUIO
KaTaJln3aTopa H T.I1.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHUS U KPUTECPUU

JUTS KITaCCU(UKAIIMA XUMUYECKAX
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Y KOHILICHTPAllUK BEUIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunuun Jle [latense.
DIIEKTPONUTHYECKAS TUCCOLALIMSL.
CuwiibHBIC U CITa0bIE JIEKTPOIUTHI.
Crenens auccounanuu. Monnoe
npousgedenue 6o0bl. Cpena BOTHBIX
pacTBOPOB: KUCJIOTHAs, HEUTpaIbHas,
uiesioyHas. BoaopoaHblid mokazaTesb
(pH) pactBopa. I'maponus coneid.
Peakiimu nonnoro ooMeHa.
OKHCITUTENIPHO-BOCCTAHOBUTEIIBHBIC
peakuuu. CTeneHb OKUCICHUS.
Okucnurenb 1 BOCCTAHOBUTEb.
[Ipouieccrl okucieHus u
BOCCTaHOBJICHUS. Baxknenmme
OKUCJIMTEU U BOCCTAaHOBUTEIHN. MeTo
AJIEKTPOHHOTO OanaHca. DIESKTPOIN3
PacTBOPOB M PACIJIABOB BEILIECTB.
IKCIepUMEHTAIbHbIE METOIBI
U3yuyeHMsl BeleCTB U UX
NnpeBpalleH:

e JleMOHCTpanuu:

— PpAa3JIoKEHUE MEPOKCHUAA BOJIOPOA
B IIPUCYTCTBUM KaTaJIu3aTopa.

e JlabopaTopHBIEC OMBITHI:

— MPOBEAECHUE PEAKLU HOHHOTO
oOMeHa;

PEaKLIUH.

OOBSICHATH 3aKOHOMEPHOCTHU
NPOTEKAHUS XUMUYECKUX peaKIni

C YU4ETOM UX DHEPIETUYECKUX
XapaKTEePHUCTUK, XapaKTep U3MEHEHUS
CKOPOCTH XHMHYECKOH peakinuu

B 3aBUCUMOCTH OT Pa3INYHBIX
(bakTopoB, a TAKXKE XapaKTep
CMEIIEHHUSI XUMUIECKOTO PABHOBECHS
TI0JT BJIMSTHHEM BHEIITHUX
BO3JIEHCTBUN (TPUHIUTT

Jle latenbe).

PackpbIBaTh CyIIHOCTB:
OKHCJIMUTETbHO-BOCCTAHOBUTEIbHBIX
peakiuii MoCpeICTBOM COCTaBICHUS
AIIEKTPOHHOTO OalaHca 3THX
peakIuii; peakiuii FOHHOTO 0OMEeHa
MyTEM COCTABJICHUS WX MOITHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHCHUM;
peaKunii THAPOIN3a, PEaKUnn
KOMIIJIEKCOOOpa30BaHUS

(Ha mpuMepe THIPOKCOKOMILIEKCOB
[MHKA U aJTIOMHHUS).

[TpoBOANTH U ONUCHIBATH
XMUMHUYECKUN IKCTIEPUMEHT:
OIpe/IeTICHUE CPEeIbl BOTHBIX
pPacTBOPOB BEIIECTB; TPOBEACHHUE
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— ONpeeNICHUE CPeibl PAaCTBOPOB
BEILECTB C TOMOIIbIO YHUBEPCATIHHOTO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnustnue paznudHbiX (HakToOpoB
Ha CKOPOCTh XUMHUYECKOU PEaKInu;

Ne 2. Bnusinue paznuyubix pakTopoB
HA TMOJIO)KEHUE XUMHUECKOTO PABHOBECHSI;
Ne 3. Xumuueckne peakiiuu B pacTBOpax
AIEKTPOIHUTOB.

e PacuéTHrble 3a/1a4n:;

— pacuéThl MacChl BEUIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WIK 00bEMY OJTHOTO U3 YYaCTBYIOIIUX
B PEAKIIUU BEIIECTB;

— BBIUKCIICHUE MACCOBOM JIOJIH U
MOJIIPHOM KOHIIEHTPAIIUH BEIIeCTBA

B PacTBOPE;

— BBIUKCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA
peaKkIuu, €Ciau OJHO U3 BEIIECTB AaHO
B BHJIE pacTBOpa C ONPEACICHHOM
MAacCCOBOM J0JIEW pACTBOPEHHOI'O
BEIECTBA

peakuuii MOHHOro 0OMEHa; U3y4eHue
BJIMSIHUS Pa3IMYHbIX (AKTOPOB

Ha CKOPOCTb PEAKIUM U TTOJI0KECHUE
XHUMHYECKOTO PAaBHOBECHSI.
CrnenoBath mpaBUiIaM MOJIb30BaAHUS
XUMHYECKOU MOCYI0U 1
71a00paTOPHBIM 000PYIOBAHUEM.
[IpencraBnath pe3yabTaThl
XMUMHYECKOTO HKCTIEPUMEHTA

B (hopme 3amnucu ypaBHEHHM
COOTBETCTBYIOILIUX PEAKIIH

U JIeJIaTh BBIBOJIBI HA MX OCHOBE.
[TpoBOANUTH BBIUNCIEHMUS:

C UCII0JIb30BAaHUEM HOHATHUS
«MaccoBast J10Jis BELIeCTBA

B PacTBOPE», a TAKXKe 110 YpaBHEHUSIM
XUMUYECKUX PEaKuii, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

39
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Paspnen 2. Heoprannueckass XumMus

2.1 | Hemeramisl

31

[losoxxeHnne HEMETAIIIOB

B [lepuoanueckon cucteMe XMUMHYECKUX
sneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTU CTPOEHUS X aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AIOTpONMs HEMETAIOB (HA TpUMEpE
KHUCIIOpOJia, cephl, pocdopa u yriaepoaa).
Bonopon. ITonydenue, pusnyeckue u
XUMUUYECKHUE CBOMCTBA (PeaKiuu

C METaJUIaMU U HEMETAJJIAMHU,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
['amorensl. Haxoxnenue B ipupoje,
CrocoObl ToTyueHus GU3NIECKre U
XUMHUYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOJICpKAIIUE COCTUHECHUS
rasioreHoB. JlabopaTopHbie u
MPOMBIIIIEHHBIE CTIOCOOBI MOTYUIEHUS
rajoreHoB. [I[puMeHeHne TaI0TeHOB U UX
COCMHECHUM.

Kucnopon, o3oH. JlabopatopHbie u
IIPOMBIIIIEHHBIE CITOCOOBI MTOTYYEHUS
kuciopoaa. Pu3nyeckne U XUMUYECKUE
CBOICTBA KMCIIOPOJAA U 030HA; UX
npuMeHeHne. OKCUIbl U NEPOKCHU/IBI.

PackpsiBaTh CMBICIT U3Yy4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITH 3TH MOHSITHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JIJI OOBSICHEHUS
OTJICNIbHBIX (PAKTOB U SIBJICHUH.
OOBsICHATH 00IIME 3aKOHOMEPHOCTH
B UI3MEHEHUH CBOMCTB HEMETAJIJIOB U
WX COCIMHCHUH C yU€TOM CTPOCHUS
UX aTOMOB M MOJIOKEHUS

B [lepunoauueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. 1. Menneneena.
Xapaktepu3oBaTh (OMUCHIBATH)
0011e XUMAYECKHUE CBOUCTBA
HEMETAJIJIOB, UX BaXKHEHIITUX
COCJIMHEHUH, IMOATBEPK A 3TO
ONnKCcaHue NpUMEPAMU YpPaBHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX
PEAKIIUH.

CocraBiaTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii ¥ peakuuii HOHHOTo0 0OMEeHa
U PacKpbIBaTh UX CYIIHOCTh

C IOMOIIIBIO 3JIEKTPOHHOTO OajlaHca
Y NIOHHBIX YPABHECHUM.
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Cepa. HaxoxneHue B mpupoe, CiocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. CepoBOAOpO, CYyIb(PUIBL.
Oxcuap cepbi(IV) u (V). Ceprucras u
cepHasi KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IprmeHenue cepbl U €€ COCTUHEHUN.
A3zot. Haxoxaenue B mpupo/ie, Crocoobl
NOJTy4YeHHUS, PU3NYCCKUE U XUMHUICCKUE
cBoiicTBa. AMMHaK, HUTPUIbI. OKCUIbI
a3oTa. A30THCTasl U a30THAsI KUCIIOTHI U
ux cosid. OcCOOEHHOCTH CBOMCTB a30THOM
kucnoThl. [IpuMeHeHune a3ora u ero
COEIMHEHUI. A30THBIE yI0OpEHHUS.
docdop. Haxoxaenue B npupoe,
CIIOCOOBI TTOTyYeHHUs, PU3UIECKUEC U
XuMH4Yeckue cBorcTBa. Dochuasl u
dbocdun. Oxcunsl hocdopa,
oprodochopHas KUCI0Ta U €€ COJIH.
Memadghocghopnas u nupogpocpoprnasn
Kuciomel, pochopucmas u
gocgoprnosamucmas Kuciomel.
[Tpumenenue dochopa u ero
coenunennii. Dochopusie ynodpeHus.
Yraepoa. Haxoxaenue B ipupojie,
CIOCOObI MOTYYEHUs, PU3NUECKUE U
XUMHUYecKue cBorucTBa. OKCHIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCIMHEHUN

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MPUMEHEHHE B Pa3IMYHBIX 00JIACTAX
MPAKTUYECKOM e TETbHOCTH
YeJI0BEKa.

[ToaTBepxkaaTh CyIIECTBOBAHKE
T€HETUYECKON CBSI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBI0 YPABHEHUN
COOTBETCTBYIOIIUX XUMHUYECKHUX
PEAKIINH.

[IpoBOINTH peakuuu,
MOATBEPKAAIOLINE KaUeCTBEHHBIN
COCTaB BEILIECTB; PacCIO3HABAThH
OTBITHBIM ITYTEM AHUOHBI,
MPUCYTCTBYIOIIKUE B BOJAHBIX
pacTBopax.

HaGmronats u onuceiBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMHUCHIBATH
XUMUYECKUH HKCTIEPUMEHT
(J1abopaTOpHBIE ONBITHI U
MpaKkTU4eCKue padboThl);
MPEACTAaBISATh PE3YyIbTaThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yriepona(ll) u (IV), yronpHas KucioTa u
ee conu. [Ipumenenue yrinepoa u ero
COCMHECHUM.

Kpemunii. Haxoxaenue B npupoje,
CHOCOOBI MOMy4YeHus1, ((PU3NUIECKUe 1
XUMHYECKUE cBOMCcTBa. OKCHT
kpemuusA(IV), kpemHueBast KucioTa,
cuIHMKaThl. [[puMEeHEeHNe KPEMHHUS B €T0
coenuHeHuii. CTeKI0, ero rnoyy4eHue,
BUJIbI CTEKOJI.

IKCnepuMeHTATbHbIE METOABI
M3Y4YeHHsI BelleCTB ¥ MX MpeBpalleHid:
e JleMOHCTpaLuu:

— 0o0pa3iibl HEeMETAIJIOB;

— TopeHwue cephl, pocdopa, xernesa,
MarHusi B KUCJIOPOJIE.

¢ JIlaGopaTopHBIE OIBITHI:

— Ka4yeCTBEHHBIC PEaKIINH

Ha HEOPTaHMYECKHE MOHBI U KAaTHOH
BOJIOPOJIA;

— TIOJIy4E€HHE U COOMpaHUE Ta30B.

e [IpakTuueckue paboThI:

Ne 4. Pemienue skcriepruMeHTaIbHBIX
3a/ma4 o TeMe «l ajJoreHsy;

Ne 5. Penienue sxcrnepuMeHTanbHbIX
3amad o TeMe «Cepa 1 ee COeTUHCHUS.

B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIINI U AETaTh
BBIBOJIbI HA UX OCHOBE.

CnenoBath NpaBHUjIaM MOJIb30BaHUS
XUMHYECKOU MOCYI0U U
71a060paTOPHBIM 000PYIOBAHUEM.

HpOBOI[I/ITB BBIYUCIICHUA
MO YPpAaBHCHHAM XUMHNYCCKUX

PEaAKIIUH.

CamMoCTOsITEeNIbHO MIAHUPOBATH U
OCYIIIECTBIIATH CBOIO
II03HABATEJILHYIO JECATEIIBHOCTD;
IIPUHUMATh AKTUBHOE Y4aCTHE

B TPYNIIOBON YYEOHOM JIEITEIBHOCTH
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Ne 6. Pemienne 3kcriepuMeHTAIBHBIX
3aj1a4 1o TeMe «A30T u pochop u ux
COCMHEHUS.

e Pacu€THble 3a/1a4u:

— BBIYUCJICHUE MACChI BEIIECTBA

i o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WU
00bEMY OJTHOTO U3 YYACTBYIOIIHNX

B PECaKIIMH BEIECTB;

— BBIYMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
peaKIuu, eCIu OJTHO U3 BEIICCTB UMEET
IPUMECH;

— BBIYHUCJICHUE MacChl (00beMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTa
peaKIuy, €U OJTHO U3 BEIISCTB JaHO
B BHJIC pacTBOpa C ONPEACICHHOM
MAacCCOBOM JOJIEW pACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUYECKH BO3MOKHOIO

2.2

MeTtaniel

23

[Tonoxxenue metamnoB B [leprnoanyueckoi
CUCTEME XUMHYECKHUX AIIEMEHTOB.
Oco0EHHOCTH CTPOCHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMO8-Memalllos 8 3eMHOU Kope.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIJETATH UX XapaKTEPHBIC
MPU3HAKHU ) U IPUMEHATH ITU TTOHATHUS
MIPY OMHUCAHUHU COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEIIECTB,

JJ1s1 00BSICHEHUS OT/ICNIbHBIX (DAKTOB
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O6uue puznyeckre CBOMCTBA METAILIIOB.
[IpumeHeHne MeTauioB B OBITY, IPUPOJE
u TexHuke. CriiaBbl METAIIIIOB.
DIEKTPOXUMHUYECKUI PSJ HANIPSKEHUM
MeTaioB. O61Me cnocoObl NOMTy4YeHHUS
METaJJIOB: THAPOMETAILITYPrusl,

NUPOMETAJLTYPIHUsl, DJIEKTPOMETAILITYPTHS.

[ToHsiTHE O KOPPO3UM METAIIIIOB.
Cnoco0sI 3alUTHI OT KOPPO3HH.
OO6m1as XxapakTepUCTUKA METAILJIOB

| A-rpynmel [lepuoaudeckoii cucTeMsl
XUMHUYECKHUX JIEMEHTOB. Hatpuit n
KaJIUi: mojy4eHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHMUIA.
OO6m1as xapaKTeprucTHKa METaJlIOB
IA-rpynnst [Teproandeckoit cucTeMbl
XUMHUYECKUX BJIEMEHTOB. Maruuim u
KaJIBLIWI: TIOJTydeHre, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHCHMUIA.
’KecTKkoCTh BOJIBI M CIIOCOORI €€
YCTpaHEHHUS.

AMIOMUHUN: TIOTy4eHUE, PU3NIECKHUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE
MIPOCTOTO BEIIECTBA U €TI0 COCAUHEHUIM.
AM@oTepHbIe CBOMCTBA OKCUJIA U

Y SIBJICHUM.

OOBICHATH O0LIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB JIEMEHTOB —
METAJUIOB U UX COCIUHEHUHN C YYETOM
CTPOCHUSA UX ATOMOB U MOJ0KEHUS
B Ilepuonnueckon cucreme
XUMUUYECKHUX 3JIEMEHTOB

J1. . Menpeneena.
XapakTepu3oBath (ONMUCHIBATH)
o0IIue XUMHUYECKHEe CBOMCTRA
METaJJIOB, MX BaXKHEHIIINX
COCJIMHEHUH, MTOJATBEPKIas ITO
OMMCaHue NpUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peaKkiuii; IPUMEHEHUE METaJIJIOB

B Pa3IMYHBIX 00IaCTAX
MPAKTUYECKOMN JESITEIbHOCTH
YeJI0BEKA, a TAK¥KE UCIIOIb30BAHUE
UX JJIS1 CO3/1aHUSI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTHH.
OnuceIBaTh CIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CymiHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKunii IOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO 0ajaHca ATUX
pPEAKIIMH.
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TUAPOKCHIA ATFOMUHUS,
THUIPOKCOKOMIUICKCHI aTFIOMUHUS.
OO6mrast XxapaKTepUCTHKA METAJJIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepronnueckoit CUCTEMBI XUMHUYECKUX
AJICMEHTOB.

dusnyeckrue U XMMHUYECKUE CBOMCTBA
Xpoma u ero coeauHeHuid. OKCHUIbI U
rugpokcu sl xpoma(Il), (1) u (V1).
Xpomatbl U TUXPOMATHI, UX
OKHUCJIMTEIIbHBIC CBOMCTBa. [lonyueHue u
IPUMCHEHHUE XpOMa.

duznyeckre 1 XUMUYECKUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHbIE
coeaunenus mapranmna (II), (IV), (VI) u
(VII). Ilepmanranar Kamus, €ro
OKHCJIUTEIbHBIE CBOMCTBA.

du3nyecKue U XUMUYECKUE CBOMCTBA
)Kenesa u ero coequHeHu. OKCUIbI,
runpokcu bl u comu xxenesa(ll) u (11).
[Tomy4yenne u mpuMEeHEHHUE Kelle3a U eTo
CIUTaBOB.

Mens: nonydenne, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMECHECHHE
IIPOCTOTO BEIIECTBA M €TO COSTUHEHUH.
[{uuk: monydenue, puzndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

IIpoBoauTH peakuuy,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOLINE

B BOJIHBIX PacTBOPAX.

[IpoBOIUTH M ONIUCHIBATH
XUMUYECKHUI IKCTIEPUMEHT
(;1abopaTopHBIE ONBITHI U
npakTUYeckue paboThl);
MIPEACTABIATD PE3YJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA

B opMe 3anucu ypaBHEHUN
COOTBETCTBYIOILIUX PEAKLIMI U J1€]1aTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath mpaBujaM MOJIb30BAHUS
XUMHUYECKOU MOCYIA0U U
71a60paTOPHBIM 000PYIOBAHHUEM.
[IpoBOANTH BEIYHCICHUS

[0 YPABHEHUSIM XUMHYECKUX
PEAKIIUH.

CaMoCTOATENbHO MJIaHUPOBATh U
OCYLIECTBIIATH CBOIO
ITO3HABATEJBHYIO JAEATEIIBHOCTD;
MPUHUMATh aKTUBHOE Y4acTHe

B I'PYNIIOBOM Y4eOHOM JIESITEIIbHOCTH
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MIPOCTOTO BEIIECTBA U €0 COCAUHEHHUI.
AM@oTepHbIC CBOMCTBA OKCUJIA U
TUAPOKCHUA [IUHKA, TUAPOKCOKOMILIIEKCHI
I[MHKA.

JKCNepUMeHTATbHbIE METOAbI
U3y4YeHHUsI BelIeCTB U UX MpeBpalleHii:
e JleMOHCTpaLuu:

— KoJuleKuust «MeTaljibl ¥ CTUIaBbY;

— B3aUMOJICHCTBUE IICIOYHBIX U
HIEJIOYHO3EMETBHBIX METAJIJIOB C BOJIOM
(BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

e JlabopaTopHBbI€ OMBITHI:

— B3aMMOJEHCTBUE MIEIOYHBIX U
HIEJI0YHO3EMEJIbHBIX METAJIIOB C BOJIOM
(BO3MOKHO MCIIOJIb30BAHUE
BHJICOMATEPHAJIOB);

— B3aUMOJEHCTBUE THUIIPOKCHUJIOB
AJTIOMHUHUS U IUHKA C PaCTBOpPAMU
KHCJIOT U IIEJIOYEH;

— KaueCTBEHHBIE PEAKIMHU Ha KAaTUOHBI
METaJJIOB.

e [IpakTuueckue pabOThI:

Ne 7. Pemienue sxciepuMeHTaIbHbIX
3a/1a4 1o TeMe «MeTauibl TIIaBHbIX
NOATPYIIY;
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Ne 8. Pemrenne skcnepuMeHTaIbHBIX
3a/1a4 1o Teme «MeTamibl TOOOYHBIX
MOATPYTII.

e Pacu€THble 3a/1a4u:

— BBIUYMCIICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKLNM, €CIIU OJHO U3 BEIIECTB JIaHO
B BUJIE PACTBOpA C ONPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA, WJIM UMEET IPUMECH;

— BBIYHUCJICHUE MacChl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTa
peaKIuu, €CiIu OJHO U3 BEIIECTB AaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUYECKH BO3MOKHOIO

Hroro no pazneny o4
Pasznea 3. XumMus M :Ku3HbL
3.1 | MeTonsl mo3HaHUA 9 Ponp xumuu B oOecrieueHnu PackpsIBaTh poJIb XUMHH B PEIICHUH

B XUMMUU.
XUMUA U KU3HDb

YCTOI\/'ILII/IBOFO Pa3BUTHA YCITIOBCUYCCTBA.
[TonsiTue o Hay4YHBbIX MCTOJAaX IO3HAHUA

U MCTOAO0JOI'MM HAYYHOI'O UCCIICJOBAHMA.

HayuHble mpUHIUIIBI OPraHU3aHU
XUMHYECKOTO TPOU3BOACTBA.
[IpompbliiuieHHBIE CITOCOOBI MOTYYEHUS

HYHEPTETUIECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPoOIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HAIPABJICHUS PA3BUTHUST XUMUIECKOM
HAYKW U TEXHOJIOTHH.

[IpumeHnsTh paBuia 6€30MacCHOrO
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BOKHEUIIINX BEIIECTB (Ha MPpUMEPE
IIPOM3BOJCTBA aMMUaKa, CEpHOU
KHUCJIOTBI, M€TaHoJa). [IpoMbITIIeHHBIE
CHOCOOBI MOTYYEHHUS] METAIIOB U
CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolien Cpeibl U €ro MocaeACTBUS.
IIpobaema nepepabomrxu omxo0o8 u
no60uHbIX NPoOyKkmos. Ponb xumuun

B 00€CIIeYeHNN dHEPTeTUICCKON
6e3onacHocTu. [Ipunyunsvi «3eneHoti
Xumuuy.

XUMUs U 300pPOBBE YETOBEKA.
JlexapcTBeHHBbIE cpencTBa. [IpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB. Posib XUMHU B pa3BUTHH
MEIULIUHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI
. [Iumessie 1o6aBku. Poip xumMun
B 00€Cne4eHnH NHILEeBOI 0e30MacHOCTH.
KocMmernyeckue u nmapgproMepHbie
cpencrtsa. berroBas xumus. [IpaBuna
0€30MacHOro UCIIOJIb30BaHMS MPENapaToB
OBITOBOM XMMUHU B TOBCEHEBHOM JKU3HHU.
XuMus B CTPOUTENBCTBE. BaxkHenmme
CTPOUTEIIbHBIE MaTepHabl (LIEMEHT,
oeToH). [Tpon3BOACTBO CTPOUTEIBHBIX
MaTepuasoB.

oOpalieHus ¢ BEIIeCTBAMH,
HCII0JIb3YEMBIMU B TTIOBCETHEBHOM
JKU3HU; a TAaKXKe MpaBuia
0€30MacHOro MOBEICHUS B LIEIAX
cOepexkeHus 310pOBbs U
OKPYKAIOLIEH IPUPOJTHOM CPEIbI;
MMOHUMATh OMACHOCTh BO3JICUCTBUS
Ha )KMBBIC OPTaHU3MBI OMPEACICHHBIX
BelIeCcTB, cMbIch noka3atens ITJIK,
MOSICHATH Ha TIPUMEPaX CIIOCOOBI
YMEHBIIICHHS U TIPEAOTBPAIICHUS UX
BPEIHOTO BO3AECHCTBHS.
AHanmu3upoBaTh U KPUTUUECKU
OLICHMBATh MH(POPMAIINIO, CBI3aHHYIO
C XUMUYECKUMH IPOLIECCAMU U UX
BIIMSIHEM Ha COCTOSIHUE
OKPYKAIOIIEH CPEIbI.

Hcrnonp30BaTh NOJIYYEHHBIE 3HAHUS U
mpencTaBieHus o chepax
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHUSIMHU,
KaK OCHOBY ISl OpPUEHTAIIUU

B BBIOOpE CBOECH OymyIen
npoQeCcCUOHATBbHOMN eI TEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 1Sl OObSICHEHUS
Y TIPOTHO3UPOBAHUS SIBIICHU,
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XUMHS B CEIIbCKOM XO3SIMCTBE.
Oprannveckre 1 MUHEpAJIbHbBIE
ya0OpeHus.

Heoprauuueckue marepuaisl
(KOHCTPYKUMOHHBIE MaTEpHAJIbI, KPACKH,
CTEKJIO, KepaMuKa). Marepuabl

IU1s JIeKTpOoHMKU. HaHoTexHONMOrMN

MMEIOIINX €CTECTBEHHOHAYYHYIO
IPUPOJY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OLICHUBATH

C MO3MUIIMM PKOJIOTHYECKOMN
0€30ITaCHOCTH IOCIEICTBUS OBITOBOM
Y TIPOU3BOJICTBEHHOM JESATEILHOCTH
YeJI0BEKa, CBI3aHHOU

c epepaboTKOM BEIIECTB;
WCII0JIh30BaTh MOJIyYEHHbIE 3HAHUS
JUISL IPUHSTHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYyaIUsX, CBA3aHHBIX

C XUMHUEH.

[IpuHrMaTh yuactre B 00CYKIeHUU
po0JieM XUMHYECKON U
AKOJIOTUYECKOW HaIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
1o mpooemMe 1 MpejiaraTh
BO3MOJKHBIC ITyTH €€ peIeHus

Uroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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