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PaGouas mporpamma mo y4eOHOMY MpeaMeTy «Xumus» (0a30BbIi ypOBEHB)
(mpeametHas obnacth «EcTecTBeHHO-HaydHBIC MPEAMETHI») (Jajiee COOTBETCTBEHHO —
nporpaMMa IO XWMHH, XUMUS) BKIIOUAET TMOSICHUTEIBHYIO 3allMCKy, COJIEepiKaHhe
o0OydeHus, TNIaHUPYEMBIC PE3yIbTaThl OCBOCHUS MPOTPAMMBI 110 XUMUH, TJIAHUPYEMbIS
pe3yNIbTaThl, TEMAaTHYECKOE TUIAHUPOBAHKE, NTepeueHb (KOAu(PHUKATOP) pacipeeIeHHBIX
Mo KJaccaM TMpOBEpSEMBIX TpeOOBaHMA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHON MpOrpaMMbl CpeaHero oOmero oOpa3oBaHUS ¥ AJICMEHTOB
COJIEP)KAHUS TI0 XUMHUH.

[TosicHuTenpHasl 3amucka OTpakaeT OOIIME LEeTd W 3aJaud U3YYeHUsS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIIOK K €€ HM3YyUYCHHUIO 00YyJaroluuMucs,
MECTO B CTPYKType Yy4eOHOTO IUIaHa, a TaKXKe IMOJAXOJbl K OTOOpY COAep)KaHufi,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAHUPOBAHUSL.

Conmepxanrie  OOy4YeHHsSI pPAaCKpbhIBAaeT COJCpXKATCIbHbIC JIMHUH, KOTOPHIC
npeyIaraloTcs i 00s3aTEIbHOTO M3yUYeHHUsT B KaXKIOM KJIacCe Ha ypOBHE CPETHETO
oO1ero oOpa3oBaHusI.

[Inaaupyempie pe3ysbTaThl OCBOCHHUS TPOTPAMMBI [0 XHWMHH BKIFOYAIOT
JMYHOCTHBIE, METAlpeIMETHBIE PEe3yJIbTaThl 3a BECh MEpHoj OOyYeHHs Ha YpOBHE
cpenHero oOimero oOpa3oBaHUS, a TaKXKe IMPEIMETHBIC IOCTHKCHHS OO0yJaroIerocs
3a KaKIBIA TOA 00yUYeHHS.

INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHUM Ha yYpOBHE CpeAHero oOiero odpa3oBaHusi pazpaboTaHa
HAa OCHOBe TpeOOBaHMWA K pe3yJibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl cpeaHero oo1iero oopasonanus, npeacrapieHHbIXx B PI'OC COO, ¢ yuetom
Konnenuuu mnpenogaBanusi ydeOHOTO mpenMera «XuMus» B 00pa3oBaTelbHBIX
opranuzanusx Poccuiickoii ®enepainu, peanu3ylolmuX OCHOBHBIE O0pa3oBaTEIbHBIC
OporpaMMbl, M OCHOBHBIX TMOJIOKEHUM (eaepaibHOW paboueld  IpPOrpaMmbl
BOCIIUTAHMUSI.

OcHOBY MOJX0JI0OB K pa3pabOTKe MPOTpaMMBbI MO XUMHH, K ONPENIETICHUI0 O0IIeiH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U PA3BUTHUSL OOYyYalOUIUXCS CPEICTBAMHU Yy4eOHOTO
npenmera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
KoHuenTyainbHbele mojiokeHnus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHUsl, pPE3yJbTaTOB OOY4YEHHS W TpeOOBaHWUN K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

B CcOOTBeTCTBUMU C JaHHBIMU TIOJOKECHHUSIMU TMpOrpaMma Mo XuMuu (0a30BBbIi
YPOBEHb) Ha YPOBHE CPEAHET0 0OIIET0 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTeNibHOEC (MHBApUAHTHOE) TIPEIMETHOE  COJIep)KaHHe,
ONpPENEIISIET KOJIMYECTBEHHbIC U KAUYECTBEHHBIE €r0 XapAKTEPUCTUKU HA KaXKJIOM dTare
M3YUYEHHS TpEIMETa, MPEAyCMaTPUBAECT MPUHLMUIBI CTPYKTYPUPOBAHUS COJIEPHKAHUS
U pacrpeeseHus ero no KiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;



JaeT MPUMEPHOE paclpejiesieHne y4yeOHBIX YacoB IO TEMATHUYECKUM pasjeliaMm,
PEKOMEHYyeT MPUMEPHYIO IOCIeA0BATEILHOCT, HM3YyUYCHUS] OTACIBHBIX TeM Kypca
C YY€TOM MEXMPEIMETHBIX  BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKN Y4eOHOTO TpoIiecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10 — 11 kmaccos;

JaeT METOAMYECKYI0 WHTEPIpPETAIHIO IIeJied W3ydyeHHUs TpenMeTa Ha ypOBHE
COBPEMEHHBIX MPHUOPUTETOB B  CHUCTEME CpeaHero olmero  oOpa3oBaHus,
CoJIepKaTeIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPAaMMBI  CpeAHEro o0mero o0Opa3oBaHUs  (JUYHOCTHBIX,
METalpeIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHIOB  Y4eOHO-ITO3HABATEIHLHON
NeATEeIbHOCTH OOy4Yaromierocss MO OCBOCHMIO cojepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3WUIMSIM B TIpOorpaMMe IO XHMHH COOJIFOJICHA TPEEMCTBEHHOCTh
¢ (enepanbHOil paboyell MpPOrpaMMOl OCHOBHOTO OOIIEro oO0pa3oBaHUsl MO XUMHHU
(s 8-9 kmaccoB 00pa3oBaTENbHBIX OpraHu3aIuii, 0a30BbI YPOBEHB).

[IporpaMmMa 1O XWMHHM SBJISETCS OPHEHTHPOM [IJIi COCTaBIEHUS pPabOdmMX
porpamMm, aBTOPHI KOTOPHIX MOTYT MPEIJIOKUTHh CBOW TOIXOJ K CTPYKTYPHUPOBAHHIO
U TIOCIIEIOBATEIbHOCTH HW3Y4YeHUsT y4yeOHOTro MaTepuaia, a TakKe CBOE BHUJICHUE
OTHOCUTEITFHO BO3MOKHOCTH BBIOOpAa BapHMaTHUBHON COCTABISIONMICH COJEPKAHUS
peaMeTa TOMOJHUTEIBHO K 00s3aTeIbHON (MHBAPUAHTHOM ) YaCTH €T0 COJIep KaHusl.

XumMuueckoe oOpa3oBaHME, MOJIy4aeMO€ BBITYCKHUKaMHU 0011e00pa3oBaTeIbHON
OpTaHU3alWH, SIBISIETCS HEOTHEMJIEMON YacThl0 WX OOpPAa30BAHHOCTH W  CIYXKUT
3aBEPIIAIOIIMM HTANIOM pealii3allii Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KITHOUYEBBIX
[IEHHOCTEH, MPUCYIIMX IETOCTHOM CHUCTEME XHMMHUYECKOro oOpaszoBaHus. KitoueBbie
IIEHHOCTH KAaCalTCs TMO3HAHUS 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS
U o0Iel KyJIbTypbl YeNIOBEKa, a TaKKe JKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U TPUPOJIHON cpene. Peanmusyercs xumudeckoe o0Opa3zoBaHUE
00yyaromuxcsi Ha YPOBHE CpPEIHEro oOluiero o0pa3oBaHMsS CpPEICTBAaMU Yy4eOHOIO
npeaMeTa «XUMHs», COJAEp)KaHue U MOCTPOCHHE KOTOPOTO OMPEIETICHBI B IPOrpaMme
M0 XMMHHM C YY4€TOM CHelU(pUKH HAYKH XUMUHU, €€ 3HAYCHHs B MO3HAHUHM TPHUPOIBI
U B MaTepHAIILHON XU3HHU OOIIECTBA, a TAK)KE C YUCTOM OOIIMX IeJIed W MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHET0 00IIero oopa3oBaHus
B Poccuiickoii ®denepanuu.

[Ipu dopmupoBanum coaepkaHus mpeaMera «XUMHS» YUTEHBI CICAYIOIINE
TIOJIOKEHUS O CTICM(PUKE U 3HAUCHUH HAYKU XUMUMU.

XUMHSI KaK DJIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPACT 0COOYIO POJIh B CO3/TaHUH
HOBOM ©0a3bl MaTepHalbHOM KYJbTYphl, BHOCHUT CBOM BKJaJd B (OpMUpOBaHHE
pPAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHUE LEJIOCTHOrO IPEICTaBIICHUS
00 OKpyKaroleM MHUpe Kak O eIMHCTBE MPHUPOJAbI U YeJIOBeKa, KoTopoe (popmupyercs
B XMMHUHA HAa OCHOBE IIOHMMAaHHUS BEIICCTBEHHOTO COCTaBa OKPYKAIOIIETO MUDA,
OCO3HAHMS B3aMMOCBSI3U MEX]y CTPOECHHUEM BEILECTB, UX CBONCTBAMU U BO3MOKHBIMU
00JaCTsIMU TPUMEHEHUS.



CoBpemeHHass XUMHs KakK HayKa CO3MAaTelbHas, HAayKa BBICOKMX TEXHOJOTUUN
HampaBJieHa Ha pelIeHre TI00aIbHBIX MPOOIEM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, JHEPTETUYECKOM, IHUIIEBOM, HSKOJOTUYECKONW OE30MacHOCTH M OXPaHbI
310pOBbsl. TeCHO B3aMMOAEHCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThi0O MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO
TpyJa U )KM3HU KaKJIO0TO 4ieHa 00IecTBa.

B cootBeTCTBUY C 00IIMMHU TIEISIMU U IPUHITUIIAMEU CPETHETO OOIIET0 00pa3oBaHus
conepxkanue npeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb H3Y4YEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOydYaromuxcs,
HEOOXOAMMYIO MM JJisi BbIPpAOOTKM MHPOBO33PEHUYECKHX OPHUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHS] B >KM3Hb COLIMYMa, MPOJIOJDKEHHUsST 0Opa30BaHMsI B Pa3IMYHBIX 001ACTSX,
HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHMEM.

CocTaBsIOMUMU TpeAMETa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumMus» 1 «OO0IIast 1 HeOpraHuYecKass XUMHUSD, OCHOBHBIM KOMITIOHEHTOM COJICpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPraHMYECKOU
XUMUU (C BKJIIOYEHUEM 3HAHUW U3 OOIIe XWMHM) U OPraHMYEeCKON XHUMHHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU HM3YYCHHM TMpeaMeTa o0ecreynuBaeT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHATHH,
3aKOHOB U TEOPUU XMMUHU.

Crpykrypa conepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas
W HeopraHuyeckas XuMus» cPOpMHpPOBAHA B MporpaMMmMe IO XUMHUU Ha OCHOBE
CUCTEMHOTI'0 IMOJIX0JIa K U3YUYEHHUIO y4yeOHOro Marepuajia u oOyClIOBIEHA UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONPEEICHHBIX TEOPETHUECKUX YPOBHSX. B Kypce
OpraHMYeCKOM XMMHH BEIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHUYECKOW TEOpUHU
CTPOEHHUsI OpPraHUYECKUX COCIMHEHHH, a TaKX€ Ha YPOBHE CTEPEOXMMUYECKHX
Y DJIEKTPOHHBIX IPEICTABIEHUN O CTPOCHHUH BellecTB. CBefieHus1 00 U3y4aeMbIX B Kypce
BEUIECTBaX JalTCid B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CJOKHBIX OHOJIOTHMYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKod XUMHH ITOIY4YalOT pPa3BUTHUE
chopMUPOBAaHHbIE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEpPBOHAUYATIHHBIC
MPEACTABICHUS] O XHUMHYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

B npeamere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCs U3yUYECHHBIN Ha YPOBHE
OCHOBHOTI'0 0011Ier0 00pa30BaHUsi TEOPETUUYECKUN MaTepuall U (PaKTOJIOTUUYECKUE
CBEJICHUS O BEIIECTBAaX U XMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
U HEOpraHuyeckas XUMHs» OOYYaIOIIMMCS MPEAOCTaBIAECTCS BO3MOXXHOCTh OCO3HATH
3HAYEHHUE MEPUOJUYECKOr0 3aKOHAa C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX
03U, THyOXe MOHITh HCTOPHUYECKOE H3MEHeHHE (QYHKIUI 3TOro 3akoHa —
0T 00001maroIeil 10 OOBICHSIONICH U IPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHHMKA O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOECHUHU,
CBOWMCTBAX W TMPHUMEHEHHUH, A TAKKE O XUMHUYECKUX PEaKlHsX, HUX CYIIHOCTH
Y 3aKOHOMEPHOCTSX MPOTEKaHUs JonoyHsAeTcs B Kypcax 10 u 11 kmaccoB aneMeHTamu



coJiepaHusl, UMEIOIMMHU KYJbTYPOJIOTHYECKUNA U MPUKIATHONW XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSA3H XUMHH C IPYTUMU HayKaMu, pACKpbIBAIOT €€
pOJIb B TO3HABATEIHHOW M MPAKTUYECKOM JEATEIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUSI K MPOIIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUECKHUX
OPUJIOKEHUH XUMHUHM, TMOMOTAIOT BBIMYCKHUKY OpPUEHTHUPOBATHCS B OOLIECTBEHHO
Y JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKHU OCMBICIMBATH
MH(OPMAIMIO U MPUMEHSTH €€ JJI NONOJHEHUsI 3HaHUW, PEIIeHUs UHTEIEKTYaIbHbIX
U JKCIIEPUMEHTAJBHBIX HCCIeIoBaTeNbckuX 3a1ay. CoaepkaHue yueOHOTo IMmpeaMmera
«XuMmus» JaHHOTO  ypPOBHS  M3Y4YEHHUS OPUEHTHPOBAHO Ha  (QOpMUPOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI /Ui TMOHUMAaHUS (PHIOCOPCKUX HICH,
TaKMX KaK: MaTepuaJbHOE E€IWHCTBO HEOPraHMYEeCKOT0 U OpPraHUYecKOro MHpa,
00YCJIOBJIIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, I03HABAEMOCTh
IPUPOJIHBIX SIBICHUN IMyTeM HKCIIEPUMEHTA U PELICHUs TPOTUBOPEUUI MEXTy HOBBIMU
dbakTaMi M TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJIM XUMHUHU B PEHICHUU
IKOJIOTHYECKUX TPOOJieM, a Takke MpoOjeM COEpeKEHUs dHEPTETUUECKHX PECYPCOB,
CBIPBS, CO3/IaHUsI HOBBIX TEXHOJOTUH U MaT€pPHAJIOB.

B nuiane peiieHus 3aad BOCIUTAHUS, Pa3BUTHS M COLMAIM3alUU O0y4YarOUXCs
IPUHATHIE TPOrPAMMOM 110 XUMHUH MOJIXO0/IbI K ONPEAETICHUIO COACPKAHUS U TOCTPOSHUS
npeaMeTa MpeAyCMaTpuBalOT (QopMUpoBaHUE Yy OOyYarOUIUMXCsl YHUBEPCAIbHBIX
y4eOHBIX JEeHCTBUH, UMEIOLIUX 0a30BO€ 3HAUCHHE JJIs1 PA3JIMYHBIX BUJIOB JI€ATEIbHOCTH:
pemeHus mpoOieM, Moucka, aHaim3a M o0paboTku WHGOpPMAINK, HEOOXOIUMBIX
Ui IpUOOpEeTeHUsl OMbITa MPAKTUYECKOM U MCCIIEN0BATENbCKON JI€ATEIbHOCTH,
3aHMMAaIOIEeN BaKHOE MECTO B MTO3HAHUU XUMUHU.

B nmpakrtuke npenoaaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOT'O 00LIEro o0pa3oBaHus
TaK U Ha YPOBHE CpeIHEro o0uiero oOpa3oBaHusl, MPU ONPEIEICHUN COAEPKATEIbHOU
XapaKTepUCTUKU LeJed M3yuyeHus TMpeAMeTa HalpaBiICHHUEM IEPBOCTEHEHHON
3HAYUMOCTU TPAJAMIMOHHO IpHU3HAeTCs (POPMUPOBAHHE OCHOB XMMUYECKOM HAYKU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON AEATEIbHOCTH YeIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJBTYphl. C METONMYECKON TOYKH 3PEHUSA TAKOU
MOJIXO/1 K ONPEACIICHUIO 1IeJIel U3yUYeHUs MPeAMETA SIBISETCS BIIOJHE ONPaBIaHHBIM.

['maBHBIMM LETSIMU U3Y4YEHUS NpeameTra «XUMHs» Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBJISIOTCA:

(GOpMUpPOBAHHUE CHCTEMBl XMMHYECKHX 3HAHUI KaK Ba)KHEHIIEW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUPa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(yHIaMEHTaJIbHbIE 3aKOHbl M TEOPUM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE
U TOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

dopMHpOBaHWE W pPa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKIUi, HEOOXOAUMBIX [JIsi NPUOOPETeHHS] YMEHUU
OpPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUECKUX SBJICHUN, UIMEIOLINX MECTO B IPUPOJE,
B MPAKTUYECKOW U NTOBCEHEBHOM )KU3HU;



pa3BUTHE YMEHUA U CHOCOOOB JEATETbHOCTH, CBSI3aHHBIX C HaOJI0JIEHUEM
U OOBSICHEHHEM XHUMHUYECKOTO 3KCIIEPUMEHTa, COOJIOJEHUEM TMpaBUil OE30MacHOTO
oOparreHus ¢ BEIecTBaMHu.

CopepxatenbHasi XapaKTepUCTHKA LIeJIeH U 3a/1a4 U3Y4YEeHHUs IPEIMETa B IPOrpaMMme
M0 XWMHHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMHU IMPHOPUTETAMU
B CHCTEME cpeiHero oomiero oopasoanus. CerojiHs B NpenojaBaHuy XUMHUH B OOJIbIIEH
CTENIEHU OTAAETCS] MPEANOYTeHUE MPAKTUYECKOW KOMIIOHEHTE COJEpKaHUsl 00ydeHUs,
OpHMEHTHPOBAaHHOW Ha TOJTOTOBKY BBIMMYCKHUKA 0011e00pa30BaTeIbHON OpTaHHU3aINH,
BJIQJICIONIETO HE HAa0OpOM 3HaHWH, a (YHKIHMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHHUSMH aKTUBHOTO MOJYYEHHUS 3HAHUI U MPUMEHEHUSI UX B peaIbHON
YKU3HHM JIJIS PEIICHUS MPAKTHISCKUX 3a/1a4.

B sToi cBa3u mpu u3yyeHuu npeaMera «XUMHS» JOMUHHUPYIOLIEEC 3HAYCHUE
MPUOOPETAIOT TAKUE 1IETU U 3a]]a4H, KaK:

ajganTamys OOYyJaroImUXCs K YCJIOBHSAM JMHAMHYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHUpOBaHNUE MHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMCHEHHUEM;

dbopmupoBaHre y 00yUJaIOMUXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHITUH),
UMEIOINX YHHBEPCATLHOE 3HAYEHWE IS Pa3IMYHBIX BUOB JCSATCIBHOCTH: PEIICHHS
npoOieM, TIOMCKa, aHamuM3a W 00paboTku  uHGOpMALMH, HEOOXOIUMBIX
JUTSl IPUOOPETEHMSI OTIbITA AESITEIbBHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMUHU, a TaKXKe JIJI OICHKUA C TO3WIMK IKOJOTHYECKOW O€30macHOCTH XapakTepa
BJIUSIHUS BELIECTB M XUMHUYECKUX IPOIIECCOB HAa OpPraHU3M YesIOBEeKa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBLHBIX HWHTEPECOB, WHTCIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTE O00YyYaromUXCs: CIHOCOOHOCTH CaMOCTOSITEILHO MPUOOpeTaTh HOBBIC
3HaHUS MO XMMHHM B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTAMH, HCHOJIB30BATh
COBpEeMEHHBIE HH(GOPMAIIMOHHBIE TEXHOJIOTHUH JIJIs IOMCKA M aHAIN3a YIeOHOW 1 HAydHO-
NOMYJSPHON MHPOPMALIUA XUMUYECKOTO COICPKAHUS;

dbopMHUpOBaHUE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpU I[UJIAHUPOBAHUM ¢ TPOBEJICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTaHWE Y 00yJarommXxcs yOeKISHHOCTH B TYMaHUCTUYECKON HATIPAaBIICHHOCTH
XUMUHU, €€ BaXHOM pOJM B PEIICHUH TJI00aJTbHBIX MPOOJIEM PAIMOHAIBEHOTO
IIPUPOOIIOIL30BaHNS, TIOMOJHCHHUS JHEPTreTHYCCKUX PECYPCOB M COXpaHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS
K TPUpPOJIE M CBOEMY 3JIOPOBBIO, a TaKXKe MPUOOPETEHUS OMBITA HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHUU JUIS MPUHATHS TPAMOTHBIX PEIICHWH B CUTYalHsIX, CBSI3aHHBIX
C XUMHYCCKUMU SBJICHUSMH.



[emm w 3amaum  u3ydeHHs TpeaMeTa «XUMES» TOIYYWIH TOAPOOHYIO
METOJMYECKYI0 WHTeprnperanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOCHUS
POTPaMMBI 110 XMMHM», TAKUM 00pa3oM 00ECredeHO YETKOE MPEICTABICHUE O TOM,
KaK¥e 3HAHWS 1 YMECHHSI UIMEIOT MPSIMOE OTHOIICHHE K pean3aliii KOHKPETHOM TEIH.

B yuebnoM maHe cpemHero oOmiero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHON 001acTu «EcTecTBEeHHO-HAYUHBIEC TPEAMETHI.

OOmiee YMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3yYeHUS XUMUHU, — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 vaca (1 yac B Hezelo).



COJEPKXAHUE OBYYEHMUA

10 KJIACC

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH

[IpeameT OpraHWYecKOd XWUMHUH: €€ BO3HUKHOBEHHME, pPA3BUTHE M 3HAUYCHHE
B IIOJIyYEHHU HOBBIX BELIECTB M MaTepuajioB. Teopusi CTPOEHUS OpPraHMYECKUX
coenquHennit A.M. bytiepoBa, ee ocHOBHbIE TOJOXeHUSA. CTPyKTypHBIE (HOPMYIIbI
OpPraHMYECKUX BEIIECTB. I'omMosorus, nzomepus. XUMHUUECKasl CBSI3b B OPraHMUYECKUX
COEIMHEHMSIX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenre o0 Kiaccu@uKaluu oOpraHUYecKkux BemlecTB. Homenknartypa
OpPraHMYECKHUX COEAMHEHUH (CcHUCTeMaTH4ecKas) U TPUBHAJIbHbIC HA3BaHUS BaXKHEUIINX
IPENCTABUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpalICHUM:
O3HAaKOMJIEHHE C 00pa3llaMu OpraHMYEeCKUX BEUIECTB W MaTepuajaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPTraHWYeCKUX BEIIECTB, HAONIOJICHHE U ONHUCAHHE
JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALLEHUIO0 OPraHUYECKUX BEUIECTB MPU HarpEeBaHUU
(raBnieHue, 0OyTJIMBaHUE W TOPEHHE).

YriaeBoaopoanl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHI psill. MeTaH U 3TaH — IpoCTelImne
NPEACTABUTENIN AJIKAHOB: (PU3MYECKHE U XUMHUUYECKHE CBOMCTBA (PEAKIIUU 3aMEILICHUS
Y TOPEHMUS), HAXOXK/JIEHUE B IPUPOJIE, TIOJIyYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psii. DTUIEH U MOPONUIIEH —
MPOCTEUIIINE TTPEICTABUTENIN AJTKEHOB: (PU3NYECKHE U XUMHYECKUE CBOMCTBA (pEaKIIUu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYyYEHHE U IPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOWMCTBA (peakiusi mnoiauMmepusanuu). [lodydeHne CUHTETHYECKOro
KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHUYECKUN psia. AUETUIIEH —
MPOCTEUIINN MPEICTABUTENh AIKUHOB: COCTaB, CTPOCHHE, (GU3MUECKUE U XUMUUYECKHE
CBOMCTBA (p€akUUM TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIIUU, TOPEHUSA),
MOJIyYEHHE U IPUMEHEHHUE.

Apensl. bensou: coctas, crpoeHue, GU3NIecKre 1 XUMUYECKUE CBONCTBA (peaKIuu
raJloreHUpPOBAHUSI U HUTPOBAHMS), TOJTYYEHUE M NMPUMEHEHHE. TOKCHUYHOCTh apeHOB.
['eneTnueckast CBSI3b MEXAY YIJIEBOJOPOJAMH, NPHUHALICKANMMU K Pa3IMYHbIM
KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOJ0B. [IpupoiHblii ra3 U monyTHeIE HEQTIAHBIC
ra3el. HedTp 1 ee npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMuuecKuil, KaTanUTHYECKHil), nuponu3. IlpoaykTsl mnepepabOTku HePTH, HX
MpUMEHEHNE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yroib W MPOAYKTHI €ro
nepepadoTKH.



OKCNEPUMEHTAIbHbBIE METOAbl M3YYEHUsS BEIIECTB W HUX I[PEBpalICHUI:
O3HAKOMJIEHHE C o0pasllaMu IUIaCTMAacC, KaydyKoB M pe3uHbl, Koyuiekiuu «HedTob»
U «YTOoJib», MOJCIMPOBAHUE MOJIEKYJ YIJIE€BOJAOPOJOB U TaJOT€HONPOU3BOIAHBIX,
MPOBEJICHUE MPAKTUUCCKONU PabOThI: MOJyYeHUE ATUIICHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuernrie 3agaun.

Brruncnenns mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJIUIeCTBa
UCXOJHOTO BEIIEeCTBA WM TPOAYKTa pPEaKIUh IO W3BECTHBIM Macce, 00Bemy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUN).

Kucinopoacoaep:kamme opranuyeckue coeIMHeHUus

[IpenenbHbIe OAHOATOMHBIE COUPTHI. METAaHON U 3TAHOJ: CTPOCHHUE, (PU3HUECKHE
U XMMHYECKHUE CBOMCTBA (peaklMM C aKTUBHBIMM METAJJIaMH, TajJOT€HOBOJIOPOJIAMH,
ropeHue), MpuMeHeHne. BoaopoaHble CBA3M MEXIy MOJEKYyJIaMH cnupToB. [lelicTBue
METaHOJIa ¥ 9TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CHOUPTHL. DTHICHTJIMKOIb W TIHIEPUH: CTPOCHHE, (HHU3HUECKUE
U XUMUYECKHE CBOMCTBA (B3aMMOJAEICTBUE CO IIETOYHBIMU METaJUIAMH, KaUECTBEHHAs
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBre HA opraHu3M uenoBeka. [IpuMenenue
IJIMLEPUHA U DTUIIEHTJIUKOJIS.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoza.

Anpaerunpl. DopManiberui, aueTanbJAeru: CTpOeHUE, (PU3NIECKUE 1 XUMUYECKHE
CBOMCTBA (pEaKIMK OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKLIUN ), TIOTYyUEHUE
U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeeNbHbIE KApOOHOBBIE KHUCIOTHI. MypaBbUMHAas W YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NYEeCKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIKE 1715 Kiacca
KHCIIOT, peakuus »>3Tepudukanuu), MoiaydyeHue u mnpumeHeHue. CreapuHoBas U
OJICMHOBAsi KUCJOTHl KaK MPEJCTAaBUTENM BBICIIUX KapOOHOBBIX KHCJIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

CrnoxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpOJSIN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorudeckas pojb KUPOB.

VYrieBoasl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, JHM- W TOJUCAXapHUIbI).
I'mroko3a — mpocTeiiuii MOHOCaxapui: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3NYECcKue
U XUMHUYECKHEe CBOWCTBa (B3amMmopeicTBue ¢ ruapokcuaoMm meau (II), oxucienwme
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHre, OpOKEHUE TIFOKO3BI),
HaxoXJeHUEe B MPHUPOJE, NpUMEHeHue, ouonorndeckas posb. Dotocunrtes. OpykrTosza
KaK U30MEp TIIFOKO3BI.

Kpaxman u wnemnmono3a kak OpupojHble mnonumepbl. CTpoeHHE Kpaxmala U
1EJUTI0J103bl. PU3NYECKUE U XMMUYECKUE CBOMCTBA KpaxMalia (TUIPOJini3, KaueCTBEHHAs
peakus ¢ UOJ0M).

DKCIepUMEHTaIbHBIE METO bl U3YUYEHHUS BEILIECTB U UX MPEBPAICHUN: IPOBEACHUE,
HAOJNIOZICHWE W OMNHMCaHWE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KAUECTBEHHbIE DPEAKUMU OJHOATOMHBIX CIHPTOB (OKHCIEHHUE 3TaHOJIA OKCHUIOM
meau(Il)), MHOTOATOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C THAPOKCHIOM
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menu (II)), anpaerunoB (oKucIeHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa (I) u
runpokcunoM  wmenu (II), B3ammopeiicTBMe Kpaxmana C HOJOM), TPOBEACHHE
IIPAKTHUYECKON pabOThI: CBOWMCTBA PacTBOpa YKCYCHOW KHCIIOTHI.

PacueTHble 3amaun.

Brruncnenust o ypaBHEHUIO XUMUYECKOW pPeakiuu (Macchl, 00beMa, KOIMYeCTBa
WCXOJTHOTO BEIIECTBA WJIM TMPOAYKTA PEAKIMU 110 W3BECTHBIM Macce, Oo0BeMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKITUN).

A3oTcoaep:xaniue opraHudeckue coeJuHeHus

AMHHOKHCIIOTBI KaK aM(OTepHbIC OpraHWYECKHE CcoeauHeHus. DPuznueckue
U XUMHWYECKHE CBOWCTBA aMUHOKWCIOT (Ha TpUMEpe TJIMIKUHA). buonormueckoe
3HaYeHHEe aMUHOKHUCIIOT. [lenTuabL.

benkum kak TIpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coeAWHCHHUSA. IlepBrUuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OEIKOB. XUMUUYECKHE CBOMCTBA OEIIKOB: THAPOJIH3,
JeHATypalns, KaueCTBCHHBIC PEaKIIM Ha OCIIKH.

DKCnepUMEHTAIBHBIC METO bl M3YYCHHS BEIECTB M UX MIPEBPAIICHU: HAOI0ICHNE
U ONHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATYypalys OCJIKOB TPH HArpeBaHUU,
I[BETHBIE PEAKITUU OCITKOB.

BbicokoMoOsIeKYJ/ISIPHBIE COCANHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3ALIUH, CPEAHSA MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH — IOJIMMEPHU3aLus
Y TIOJINKOH/ICHCALIH.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHMIA:
O3HAKOMJIEHHME C 00pa3laMu MNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJacTmacc,
Kay4yKOB.

MesxknpeaMeTHbIe CBSA3H

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU HW3YYEHUU OPraHUYECKON XUMHH
B 10 Kjacce oCymecTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TIOHSTHM, SBISIIOUIUXCS CUCTEMHBIMH [JISi OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBIICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEopusi, aHallu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HaOMI0AeHUEe, U3MEPEHUE,
DKCIIEPUMEHT, MOJICTUPOBAHHE.

®dwusuka: mMaTtepus, SHEPTUs, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, YHEPTeTUUECKUIN
YpOBEHb, BELIECTBO, TEJO0, OOBEM, arperaTHoe COCTOSHUE BEUIeCTBa, (U3NYECKUE
BEJIMYMHBI U SAMHUIIBI X U3MEPEHHUSI.

buonorust: knerka, opraHusMm, Ouocdepa, o0oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (O€JIKH, YTIE€BObIL, 3KUPbI, (DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMAeMbIe, TOIUIMBO,

PECYPCHL.
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TexHonorus: IMUIICBLIC MPOAYKTLEI, OCHOBBI PAlMOHAIBHOI'O IIHTAaHWSA, MOIOIIUC
CpeacTBa, JCKAPpCTBCHHLIC U KOCMETHUUYCCKUC ITPCIIapaThbl, MaTCpUallibl U3 HCKYCCTBCHHBIX
N CUHTCTUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUA
Teopernueckne 0CHOBbI XUMHUH

XUMUYECKUIl 31eMeHT. AToM. SIIpo atoMma, HM30TOMbI. DJIEKTPOHHAs 000JOYKA.
DHepreTuueckue ypOBHU, TMOAYPOBHU. ATOMHBIE OpOWTanmH, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacipeneNieHus 3JIEKTPOHOB IO OPOUTANISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIPEX MEePUOJI0B. DIEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

Ilepuonnyeckuin 3axkoH u Ilepuomuueckas cucTeMa XUMHYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa U Ileproanyueckord CHCTEMBI
xuMudeckux 3iemeHToB /.M. Menneneesa ¢ COBpeMEHHOU TEOPUEU CTPOEHHUS AaTOMOB.
3aKOHOMEPHOCTU HM3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB U 00pa3yeMbIX HMHU
IPOCTBIX M CJIOXHBIX BELIECTB MO IPYIIAM M MEpHOAaM. 3HAYEHUE MEPUOIUYECKOrO
3aKOHA B Pa3BUTUH HAYKHU.

Crtpoenue BellecTBa. XUMUYECcKas CBA3b. Buabl XxuMuyeckoi cBsizu (KOBaJeHTHas
HENoJISIpHAsl U TMOJIApHAsi, MOHHAs, MeTauinueckas). MexaHu3mbl 0Opa3oBaHUs
KOBQJICHTHON XMMHUYECKOW CBS3U (OOMEHHBIH U JTOHOPHO-aKLENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DIEKTPOOTpULATENBHOCTh. CTeneHb okucineHus. IoHbl: KaTHOHBI
Y QHHUOHBI.

BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cOCTaBa BeleCTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB
OT TUNA KPUCTAINYECKON PEIIETKH.

[TonsTre o nucnepcHbIX cucteMax. MICTHHHBIE U KOJUIOUIHBIE pacTBOpbI. MaccoBas
JIOJIS1 BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HoMeHknaTypa HeOpraHM4eCKuX
BEIIECTB. ['eHeTHYecKass CBA3b HEOPraHUMYECKUX BEIIECTB, MNPUHAWICKAIMUX K
Pa3JIMYHBIM KJIACCaM.

Xumunyeckas peakuus. Knaccudukanus XMMUYECKUX peakuil B HEOpraHMUeCKOn
YU OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUS MACChl BEILECTB, 3aKOH COXPaHEHHUS
Y IIPEBPALLECHHUS] DHEPTUHN NP XUMAYECKUX PEAKLIHSX.

CKOpOCTh peakIMH, €€ 3aBUCUMOCTb OT pa3iuyuHbIX (¢akTopoB. OOpaTHMbie
peakuuu. XuMuueckoe paBHoBecue. MakTopsbl, BAUSIONIME HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipuanmn Jle [HlaTense.

Onextponutuyeckas auccounanus. CusiabHble W cialble 3yekTponauTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIAs, HEUTpaJbHas, IIeo4yHas. Peakunu HMOHHOIO
oOMeHa.

OKHCIIUTENTEHO-BOCCTAHOBUTENBHBIE PEAKIIMH.
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OKCnepUMEeHTAIbHBIE METOJbl M3Y4YeHHS BEIIeCTB W UX MpeBpalIeHUM:
neMoHcTpauust  Tabmun  «llepuoanueckass cucTeMa  XMMHUYECKHUX  DJIEMEHTOB
J.U. MengeneeBay, u3ydeHHE MOJENEH KPHUCTAIMYECKUX PEIIETOK, HaOIoJIeHne
U ONUCAaHUE JIEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB (pa3joKEeHUE MEePOKCHUIA
BOJOPO/Ia B MPHUCYTCTBUM KaTalM3aTopa, OINpPEICICHHE CpeAbl PacTBOPOB BELIECTB
C TMOMOIIbI0 YHUBEPCAIBHOTO WHIWKATOPa, PEaKlUd MOHHOrO OOMEHAa), MpPOBEICHUE
NpaKTUYECKON paboThl «BnusHue pa3nuuHbiX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum.

Pacuernsbie 3aaun.

Pacuetsl M0 ypaBHEHUSIM XMMHUYECKUX PEAKIUM, B TOM UYHCIIE TEPMOXUMHUYECKUE
pacyeThl, pacueThl C UCMOIH30BAHUEM MOHATHS «MAcCOBas JI0JIs BEIIECTBAY.

Heopranuyeckass xumus

Hemerannel. Ilomoxxenne HemeTaiuioB B Ilepuoandeckor CUCTEME XUMHYECKHUX
anemenToB /.M. MennaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. PU3HYECKHUE CBOMCTBA
HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMeEpe Kuciaopoaa, cepbl, (ocdopa
U yTJIepoa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAII0B (TaJOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepona U KpeMHHUS) U UX COCIUHEHHUH (OKCHIOB, KHUCIOPOJICOASPKAIINX
KHCJIOT, BOJIOPOJHBIX COCTMHCHUI ).

[IprMeHeHrEe BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUM.

Meramnbl. Ilomoxenne wertamnoB B llepuoanyeckor CHCTEME XUMHYECKUX
sanemenToB J[.1. MenaeneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JIOYEK aTOMOB
MetaioB.  OOmue  dusmyeckue cBoiicTBa MeTawioB. CIjlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUIN DS HANIPSYKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATpUM, KaJIUM, KaJIbIIMH, MarHui,
ATFOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mmme criocoObl OJTy4eHHs MeTAIIOB. [I[pruMeHeHre MeTaioB B ObITY i TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MNPEBPAIlCHUN: U3yUEHHUE
KOJUTIGKIIMA ~ «MeTaJuibel W CIUIaBbl»,  OOpa3lloB  HEMETa/UIOB,  pEIISHHC
OKCIICPUMEHTAJILHBIX ~ 3a/Ja4, HaOJIIOJeHHe ©  OINHWCAHHWE JICMOHCTPAIMOHHBIX
1 J1Ja0OPAaTOPHBIX OIBITOB (B3aMMOJICUCTBHE THUIPOKCHUJIA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U I1IeJI0UEH, KaueCTBEHHBIE pEeaKIiy Ha KaTHOHBI METAJIJIOB).

PacueTHbie 3agaun.

Pacuerst maccel BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAcCe WU 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, PACUCTHI
Macchl (0ObeMa, KOJIMYeCTBa BEIECTBA) MPOIYKTOB PEaKIMU, €CIM OJHO U3 BEIIECTB
MMEET MIPUMECH.

XuMus 1 xKu3Hb. MeKnpeaMmeTHbie CBI3U

Ponp xumum B oOecrnedeHUM HKOJOTUYECKOM, SHEPreTHYeCKOM W IHILIEBOM
0€301MacHOCTH, Pa3BUTHHM MEIULIMHBI. [IoHATHE 0 HAYYHBIX METOJIaX TTO3HAHUS BEIIECTB
Y XUMUYECKUX PEaKIUH.

13



[IpencraBiaenuss 00 OOMMX HAy4YHBIX NPUHLHUIAX MPOMBIIUIEHHOTO MOJIYYEHUs
BAKHEUIIMX BELIECTB.

YenoBek B MUpPE BEIIECTB U MAaTEPUAJIOB: BaXKHEHIINE CTPOUTEIIBHBIE MATEPUAIIBL,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacK, CTEKJIO, KepaMuKa, MaTepuaibl sl
3JIEKTPOHHUKH, HAHOMATEepUabl, OPraHUYECKUE U MUHEPAJIbHBIE YA00pEHUS.

XUMHSIT W 3I0pOBbE 4YEJIOBEKA: IIPAaBHJIA HCIIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBHia OE30MACHOTO HCMOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEHEBHON KU3HU.

Peanu3zanus MeXNpeaMETHBIX CBSI3eH MPU U3yYEHUU OOIIEH M HEOPraHUYECKOM
XUMHHU B 11 Kiacce OCyLIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IOHATHH, TaK W IOHATHW, SBIAIOIIMXCS CUCTEMHBIMH JUISL OTHAEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: Hay4YHbIN (PaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaJIn3, CHUHTE3, KiIacCupuKauus, I[EPUOJUYHOCTb, HAONIIOJEHNE, OKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepusi, SHEPTHUs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
pallOaKTUBHOCTb, MOJIEKYJA, 3HEPreTHUECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSTHHE BELIECTBA, (PM3NUYECKHE BEJIMYMHBI U €AMHULIBI UX U3MEPEHMUS,
CKOPOCTBb.

buonorus: knerka, opraHusm, 3Kkocrucrema, ornochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpasibl, TOpPHbIE MOPOJIbI, IOJE3HbIE HCKOMAeMble, TOIUIUBO,
pECYpPCBL.

TexHoyorus:: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJUIyprusi, HPOU3BOIACTBO
CTPOUTEIBHBIX  MAaTEPHUANIOB,  CEJIBCKOXO3AMCTBEHHOE  IIPOMU3BOJACTBO,  IIHUIIECBAs
IIPOMBIIJIEHHOCTb, dapmaneBTHUECKas IIPOMBIIIJICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  MpPEnaparoB, IPOM3BOJICTBO  KOHCTPYKUHMOHHBIX  MAaTEpHAJIOB,
AJIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOEHUS 00Yy4arOIIUMHUCS
nporpaMM cpeaHero o6mero o0pa3oBaHus — (JIMYHOCTHBIM, METANpEAMETHBIM
U TpeaMeTHbIM). HayduHo-meToamueckoi OCHOBOW sl pa3paboTKu IIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHHUS IPOrPaMM CPEIHEr0 O0IIero oOpa3oBaHUs SBISETCS CUCTEMHO-
JEATEIIBHOCTHBIN MTOAXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBMM € CHUCTEMHO-AEATEIIBHOCTHBIM MOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa « XUMHUsD Ha YPOBHE CPEIHEro 0OIero
00pa30BaHMsI BBIJCIICHBI CIEAYIOIINE COCTABIIAIONINE:

OCO3HAaHHE OOYYalOIIUMHUCS POCCUUCKOM TpaKJaHCKOM UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMyue MOTUBALIMU K O0YUEHUIO;

[[EJICHATIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIMK 0a30BOM HAYKH XUMUU,

FOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBAThCA B  CBOEHU
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAMH, MPUCYIIIUMU LIETTIOCTHOW CUCTEME
XUMHUYECKOT0 00pa30BaHMUS;

HaJU4Ke TPABOCO3HAHUS IKOJOTUUECKON KYJIbTYPhl M CIIOCOOHOCTH CTABUThH IIEIH
Y CTPOUTH )KU3HEHHBIC TJIaHBI.

JIn4yHOCTHBIE PE3YJIBTAThl OCBOCHUA NIPEAMETA « XUMUS JOCTUTAIOTCS B €MHCTBE
y4eOHOM U BOCIUTATEIHHOW JEATEJIBHOCTH B COOTBETCTBUU C T'YMaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U UJ€AIAMU POCCUHUCKOTO
TPaKJAHCKOTO OOIECTBA, MPUHATHIMU B 00IIECTBE HOPMaMHU U MIPaBUJIaMU TTOBEICHUS,
CIOCOOCTBYIOLIMMHU TMPOLECCAM  CaMOMNO3HAHUSl, CAMOPAa3BUTHS U HPABCTBEHHOI'O
CTaHOBJICHHSI INYHOCTH O00YyUaIOIIUXCS.

JIn4yHOCTHBIE  pE3yJIbTaThl ~ OCBOCHUA  IpeaMeTa  «XUMHUS»  OTPakaroT
c(hOpPMHUPOBAHHOCTh  OIBbITA TMO3HABATEJILHOM M  MPAKTHYECKOW  JEATEIbHOCTU
OOyYaroIIMXCsl 10 peaTn3aluy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHUSA:

OCO3HaHMSI OOYYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH,
YBOKEHUS K 3aKOHY U IIPABOIOPSJIKY;

MpEACTaBICHUS O COLIMAIBHBIX HOPMaX U MPaBWIAX MEXIUYHOCTHBIX OTHOIICHUHN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AESATEIBLHOCTH MPHU CO3JIaHUM Y4YEOHBIX
MPOEKTOB, PEIIEHWU YYEOHBIX M TO3HABATEJbHBIX 3aJ1au, BBIMTOJHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIPYTUX MpU aHAJINU3€ PA3IUYHbIX BUJOB YUeOHOM 1eATEeIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMS

LHEHHOCTHOIO  OTHOWIEHUSI K HCTOPUYECKOMY M  HAy4YHOMY  HACIEIUIO
OTCUYECTBECHHOM XHMMUH;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTM TEOPUU H MPAKTUYECKOTO
IIPUMEHEHUSI XHMHUHU, OCO3HAHUS TOrO, YTO JOCTHMXKEHHS HAYKHM €CThb pe3yJbTar
JUTUTEIIbHBIX HAOMIOACHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MTOUCKOB, TTOCTOSIHHOTO
TPYy/la YYEHBIX U MPAKTUKOB,;

MHTEpPECA U TO3HABATEJIBHBIX MOTHBOB B IOJYYEHUM WU TOCIEAYIOIIEM aHAJINA3E
uH(OPMAITUH O IEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYyalldH, CBSI3aHHbIE C XUMHUYECKUMU SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS], ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTHY,;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIANA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS LIEHHOCTEH 3J0pOBOro U 0€30macHOro oopasa Ku3HHU, HeOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY M IICUXUYECKOMY
37I0POBBIO;

coOmrofieHuss TpaBuwil Oe30MacHOro oOpalleHuss C  BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH MPAaBUJI MHAWBHIYATFHOTO M KOJIJICKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOKAIOMINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCJIEJICTBUM W HENMPHUATUS BPEOHBIX NPUBBIUEK (YHOTpeOIeHus
aJIKOTOJIs1, HAPKOTUKOB, KypEHHS);

5) TPy10BOr0 BOCIMTAHUSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTHU B Y4E€OHO-HCCIIEI0BATEIBCKOM 1eATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTHUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3aJlay COLUAIBHOU
HaIPaBJIICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K TPAKTUYECKOMY U3yUeHHIO Tmpodeccuil pa3iInyHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIIOJSM TpyAa U pe3yibTaTaM TPYAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUAYATBHON TpaeKTOpUU 00pa30BaHMUS,
Oyaymieil mpodeccur W peaau3aluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHU, HMHTEPECOB U MNOTpeOHOCTEU
oO111ecTBa;
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6) IK0JI0rM4eCcKOro BOCIIUTAHUSA:

HKOJIOTMUYECKH 1IeJIECOO0Pa3HOr0 OTHOLIEHUS K MpHUpPOJAE, KaK MCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHUs TJ00AlIbHOIO XapakTepa OSKOJOTMYECKHX MpoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLUAIIBHON CPEMBL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTIKEHUN XUMHUU JJIS PELICHHS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEIPUATUSA JCUCTBHUM, NMPUHOCAIIMX BpPEH OKPYKAIOUIEH NPUPOIHON
cpele, YMEHHUs IPOrHO3MPOBaTh HEOJATONPUATHBIE 3KOJOTHYECKHE IOCIEICTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOIO DSKOJOTMYECKOIO MBIIIICHUS, SKOJIOTMYECKON KYJIbTYpHI,
ONBbITA JCATEIBHOCTH SKOJOTMYECKON HAIpPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B IIO3HABaTEJIbHON, KOMMYHUKAaTUBHOM U COLMAJIBHOM IMpPaKTUKE, CIIOCOOHOCTU
¥ YMEHUSI aKTUBHO MPOTHUBOCTOSITH UJICOJIOTUN XeMO(poOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs Crelu(DUKN XUMUHU KaK HayKH, OCO3HAHUA €€ Poju B (OPMHUPOBAHUU
pPAalMOHAIBHOTO HAy4YHOTO MBILIUIEHUS, CO3JaHUHM LEJIOCTHOTO IPEICTABICHUS
00 OKpyXarolleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUM MTPUPOHBIX
3aKOHOMEPHOCTEH M pelieHUuU POo0IeM COXPAHEHHS TIPUPOTHOTO PABHOBECHUS,

yOEXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOM ITUBUIIU3AIINN: B €€
TYMaHUCTUYECKON HAMNpaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOM 0asbl
MaTepUalbHOW KYJbTYpbI, PEIICHUU TIJIO0ANbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPHEBOM, SHEPTETHUECKON, TTUIIIEBOM U DKOJIOTHYECKOI 0€301MacHOCTH,
B Pa3BUTHU MEIUITUHBI, OOCCTICUCHUH YCJIOBUM YCHEIIHOTO TPYy/la U IKOJIOTHUECKH
KOM(OPTHOM KU3HU KaXkKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHMMAaHMSI CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4aeMble
3HAHUS JUIA aHalu3a U OOBSCHEHHS SIBICHUN OKPY’KAIOIIETO MHUpPA U MPOUCXOMISIINX
B HEM WM3MEHEHUW, YMEHHS JelaTh 0OOCHOBAHHBIC 3aKITIOYCHHS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS Ui PEIICHUs
po0JieM B peAJIbHBIX KU3HEHHBIX CUTYaIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIE0BATEIBCKOMN NESITEbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM IO XUMHUH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B paslIWyHbBIX cdepax MpodecCHOHATBHON
JEATEIIbHOCTH.
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METANIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHBIC Pe3yJIbTaThl OCBOCHUS YICOHOTO IpeaMeTa « XUMHUS Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKIFOYAIOT:

3HAYMMBIE T (POPMUPOBAHUS MUPOBO33PCHUS 00YUAFOIIMXCS MEKTUCITUTUTMHAPHBIC
(MeXTmpeaMeTHbIE) OOIIeHAYYHBIC TIOHSTHS, OTPAXKAIOUIUe IEJIOCTHOCTh HAyIHOU
KapTUHBI MUpa W CHenu(UKy METOJOB IO3HAHMS, MCIOJb3YEeMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, DHEPTHs, SBIEHWE, MPOIECC, CUCTEMA, HAYYHBIA (akKT,
IMPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOICHHE,
U3MEpPEHUE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC Yy4YeOHBIC JeHCcTBHs (TO3HABaTEIbHBIE, KOMMYHHKATHUBHEIE,
peryniatuBHble), oOecneunBaronme (opMupoBaHue (YHKIHMOHAIBHOM TI'PAMOTHOCTH
Y COIMAJIbHON KOMITETEHIIUU 00YYaIoIuXCs;

CIIOCOOHOCTh OOYYaIOIIMUXCSl KCIOJb30BaTh OCBOEHHBIC MEKIUCITUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEPCAIbHbBIC yU4eOHBbIC ACHCTBUS B MO3HABATEILHOMN
Y COLMAIbHOM MPAKTHUKE.

MeramnpeaMeTHbIE  PE3YJbTaThl  OTPaXalOT OBJIAJICHUE  I[103HABATEIHHBIMU,
KOMMYHUKATHBHBIMH M PETYJISATHBHBIMA YHUBEPCAIbHBIMHA YICOHBIMU JCHCTBUSMH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
ba3oBble Jloruyeckue 1eicTBus:

CaMOCTOSITENTbHO ()OPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEIEIATH TSN JISATETLHOCTH, 3a/1aBasi TapaMeTPhl M KPUTEPHUH UX JTOCTHKCHUS,
COOTHOCHUTH PE3yJbTaThl ICATEILHOCTH C MIOCTABJICHHBIMU IIEIISIMHU;

WCIIOJIh30BATh MPY OCBOCHUHU 3HAHUN TIPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBIJCISTh
XapaKTEepHbIC MPU3HAKK TOHSATUH W YCTAaHABIMBATH WX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE IMOHATUS JIJIs1 OOBSICHEHUS OTACIBHBIX (PAaKTOB U SBIICHUN;

BbIOMpPATh OCHOBAHUS U KPUTEPUU MJIsl KIAacCU(UKAIMU BEIIECTB U XMMHUYECKUX
peaxkLuit;

yCTaHABIMBATh IPUYUHHO-CJICICTBEHHBIC CBS3U MEXKIY U3YYaeMbIMH SBJICHHSIMU;

CTPOUTH JOTHYECKUE PACCYX ACHUS (MHAYKTUBHBIC, TEAYKTUBHBIC, 10 aHAJIIOTUN),
BBISIBIIATH  3aKOHOMEPHOCTH H TIPOTHBOPEYMST B PACCMATPUBAEMBIX  SIBJICHUSX,
(hOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE IMO3HAHUS, HCIOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, PEOOPa30BBIBATH MOJICTHHBIC MIPEACTABICHUSI — XUMUYECKANA 3HAK
(cuMBOJI) BJeMeHTa, XuMuyeckas ¢GopMmysa, ypaBHEHHME XUMHUYECKOM peakuuu —
IIPU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MTPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUSL MJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMBbIX
BEIIECTB U XUMUYECKUX PEaAKIUH.
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ba3oBbie nucciieroBaTeIbCKHeE 1eiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'0 MIO3HAHHUSI BEMIECTB U XUMUYECKUX PEAKIINM;

dbopMynupoBaTh LETH M 3a7a4d HCCIEIOBaHUS, HMCIOJb30BATh MOCTABJICHHBIC
U CaMOCTOSITENBHO C(HOPMYIHpPOBAaHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JiJ1s1 GOPMHUPOBAHUS TUTIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIAJI€Th HABBIKAMHU CAMOCTOSTEJIBHOTO IJIAHUPOBAHUS U MIPOBEICHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaThH YMEHMsI HAONMI0JaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (QopMyIupoBaTh 000OIICHUS
U BBIBOJbl OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEAOBAHMS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJICIAHHON PaboTeE;

IpUOOPETaTh OMBIT YYCHUYECKOM HCCIeI0BATENbCKON U MPOSKTHON A TEIbHOCTH,
POSIBJISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJ/IOB PELICHUS
OPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B ITO3HAHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(POpMaLUU (HAYYHO-NOMYJspHAs
JUTepaTypa XMMHUYECKOTO COAEpXk aHHs, CIpaBOYHbIe MocoOus, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3TUYHBIX BUJOB U (JOPM IMpeICTaBICHHSI, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUYUBOCTH;

bopMynIupoBaTh 3aPOCHI U PUMEHSATH PA3IUYHBIE METO/BI IIPH MOUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAMMOM /JIsl BBIMOJIHEHHS YU€OHBIX 3aa4 ONPEAeIEHHOTO TUIIA;

npuoOperaTh  ONBIT  HUCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTUMAIBHYIO (hopMy TpeacTaBieHus WHPoOpMaIuu
(cxembl, TpauKu, AUarpaMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAa4eCTBE CpPEACTBAa MpU pabOTe C XMUMHUYECKOMH
uH(popMaIuel: NPUMEHITh MEXIpeAMETHbIE (PU3HMUECKUE U MAaTEMAaTUYECKHUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbl, a00peBUATYPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH.

KoMMyHuKaTMBHbIE YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUA:

3alaBaTh BOIPOCHI TIO CYIIECTBY OOCYKIaeMOd TeMbl B XOJAE Juajora
W/WMW  JUCKYCCHH, BBICKAa3bIBaTh WAEH, (OPMYIUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEJILHO BBIMTOJTHEHUS MIPEIIOKCHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIIMEH PE3yJIbTaTOB IO3HABATEILHOW JCATCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIPHO WMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHITIOJIHCHUU
XUMHUYECKOTO DJKCIEPUMEHTA, IMPAKTHUYECKOH pabOThl MO WCCICIOBAHUIO CBOHCTB
U3y4aeMbIX BEIICCTB, peaM3alliid y4eOHOro MpoeKTa M (HOPMYJIUPOBATh BBIBOIBI
Mo pe3yjbTaTaM IPOBEICHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHUS TO3UIMN B XOJIE
00CyXXIeHUs] 1 0OMEHa MHEHUSIMU.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIE JeMCTBUA

CaMOCTOATENIbHO  IUIAHUPOBAaTh M OCYILIECTBJIATH CBOI  ITO3HABATEIBHYIO
NEATEIbHOCTh, ONpENeNsiss €€ LEeNMM U 3aJadd, KOHTPOJMPOBAaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil aNlTOPUTM ACHCTBUIA IPU BHIMOIHEHUN
y4eOHBIX M MCCIIEAOBATEIbCKUX 3a/a4, BEIOMpaTh Hanbosee 3PpGeKTUBHbBIN c1ocod ux
PELICHMS C YYETOM IMOIYUYEHHUSI HOBBIX 3HAHUM O BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIAThL CAaMOKOHTPOIb CBOEU [JEATEIbHOCTM HAa OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIEro 0O0pa30BaHHUS
0 XMMHUU Ha 0a30BOM YPOBHE OPHECHTHPOBAHBI Ha OOECIICUYCHHE NMPEHUMYIICCTBCHHO
00111e00pa30BaTeNIbHON U OOIIEKYIBTYPHOU MOATOTOBKH 00yJaroruxcsi. OHU BKIIOYAIOT
cneruduueckre Il yaeOHOro TmpeaMeTa «XWMHS» HAyYHbIE 3HAHUSA, YMEHUS
¥ CIIOCOOBI JICHCTBHI 10 OCBOCHHIO, HHTEPIPETAIIUU U TTPEOOPa30BAHUIO 3HAHUH, BUJIBI
JCSITETLHOCTH IO TOJIYYCHHUIO HOBOT'O 3HAHUS U TMPUMCHCHHUIO 3HAHWUN B Pa3JIMYHBIX
y4eOHBIX U PEaJbHBIX JKU3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ XUMHUeH. B mporpamme
110 XMMHUH TPEAMETHBIC PE3YJIbTaThl PECTABICHBI 110 TOJIaM H3YUYCHHSI.

K konmy oOyuenus B 10 kJjacce mpenMeTHble pPe3yJabTaTbl OCBOEHHUS Kypca
«OpraHnnydeckas XuMHUsD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O XMMUYECKON COCTaBIIAIONIEH €CTeCTBEHHO-
HAay4YHOM KapTUHBl MHpA, POJIM XUMUU B T[O3HAHUM SBJICHUW MPUPOJIBI, B
(OopMUPOBAHUY MBIIIICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHATIBLHONU IPaMOTHOCTH,
HEOOXOIUMON JUIsl pelIeHHs] MPAKTUYECKUX 337ad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLLUEHUS K CBOEMY 3[I0POBbIO U IPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOU XUMUYECKUX 3HAHUI, KOTOPAsi BKIIFOUAET: OCHOBOIIOJIATratoLIne
NOHATUSL (XUMHUYECKUN BJIEMEHT, aToM, dSJEKTpOHHas 000J0YKa aToma, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAs CBSI3b, CTPYKTypHas (opmyia
(pa3BepHyTas U COKpaIlieHHas ), MOJib, MOJISIpHAsi Macca, MOJIIPHBIN 00beM, YIIIepOaHbIN
CKeJleT, PyHKIIMOHAIbHAs TPYIINA, PaJAuKal, U30MepHs, U30MEPbl, TOMOJIOTUYECKUN Psi]I,
TOMOJIOTH, YTJIEBOJAOPO/bI, KHUCIOPOI M a30TCOACPIKAIINE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEMHEHUS); TEOPUN U 3aKOHBI
(Teopust cTpoeHHsl opranndeckux BeniecTB A.M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHNUA,
JeXallle B OCHOBE MOHMMAaHHUS MPUYUHHOCTH U CUCTEMHOCTH XMUMHYECKUX SBIICHHM,
(akToNOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHHMH H O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY M MNPaKTUYECKON
NEATEIIbHOCTH YEJIOBEKa;
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c(OPMUPOBAHHOCTh YMEHHMM BBISBISATh XapaKTEpHbIE MPU3HAKU TOHATUH,
YCTaHABJIMBAaTh HMX B3aUMOCBSI3b, MCIOJIB30BATH COOTBETCTBYIOIIUE TMOHSTUSL TPU
ONUCAaHHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COEAUHEHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHUMHUYECKYIO CHUMBOJIMKY JJIs
COCTaBJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOW) (GopMy
OPraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKLHI, U3rOTaBIMBATH MOJAEIIH
MOJIEKYJI OpPraHMYECKMX BEIIECTB JUIA WJUIIOCTPAlMM HMX  XUMHUYECKOro H
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAaHABIUBATh MPUHAIJIECKHOCTh HU3YyUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO0 MX COCTaBY U CTPOCHHIO K OMpPENEIEHHOMY KJacCy/TpyIie
coeAuHEHU  (YrJI€BOJAOPOAbI, KHUCIOPOJ M  a30TCOJEpXKAIIUE  COCIUHEHHUS,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS 110 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEJbHBIX
OpPraHWYECKHX BEIIECTB (3TUJICH, MPOIMJICH, alleTHUIICH, STHIICHTIINKOIIb, TIHIIEPHH, (EHO,
dbopmanberui, areTaibIeru, MypaBbiUHasl KUCJIOTa, YKCYCHas KHUCIIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBASI KMCIIOTA, TIII0K03a, PPYyKTO3a, KpaxMa, HEeJUTI0I03a, TIULIH);

c(hOpMHUPOBAHHOCTHh YMEHUSI ONIPEACIATH BUJIbI XUMUUECKOHN CBSI3U B OPraHUYECKUX
COEIMHEHMSIX (OJIMHAPHBIE U KPaTHbIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJOKEHHS TEOPUH  CTPOCHUS
opranumyeckux BemectB A.M. byrtiepoBa miis OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUSI MAaCcChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BeIleCTB (METaH, dTaH, STHJICH, IIPOMMICH, alleTUJIeH, Oyraauen-1,3, MeTriOyTaaueH-
1,3, OeH30JI, METaHOJ], 3TaHOJ, JTWICHIJIMKOJb, TJULEPUH, (EHOJ, aleTaIbICTHU/I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, IJIFOKO3a, KpaxMmall, L0033, aMUHOYKCYCHas
KHUCJIOTA), WJUIIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXKIY HHUMH YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUHN C UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaThb HWCTOYHUKHU YTJIEBOJOPOIHOTO
ChIpbst (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOB UX MEPEpadOTKA M MPAKTUUECKOE
IpUMEHEHUE TIPOIYKTOB MEpepadOTKu;

c(hOpMHUPOBAHHOCTb YMEHUU POBOJUTH BHIYUCIICHHUS [10 XUMUYECKUM YPABHEHUSIM
(Maccel, 00beMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUH TIO0
U3BECTHBIM Macce, O00beMy, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX BEHIECTB WU
MPOJYKTOB PEAKIIUN );

c(OpMHUPOBAHHOCTh YMEHUN BJIaJ€Th CUCTEMOH 3HaHUI 00 OCHOBHBIX METOAAX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U XUMUUYECKUX
ABJICHUM (HAOMIOZCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaATh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS ISl MPUHATUSA PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;
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c(hOpMUPOBAHHOCT, YMEHUW COOJIOAATh MpaBWila IOJb30BAHUS XUMHUYECKOU
MOCY/101 1 1ab0paTOPHEIM 000PYI0BAHUEM, A TAKXKE MPABHIIA OOPAIIIEHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIMSIMH IO BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  IJIAHUPOBATh U BBINOJHATH  XUMHUYECKUU
AKCHEPUMEHT (TIpPEBpalllEHUs] OPraHUYECKHX BEIIECTB IMPU HArpEeBaHUU, IMOTYUYEHHE
ATUJIEHA W HU3YyYEHHE €ro CBOICTB, KAUECTBEHHBIE PEaKUUU OpPraHUYECKUX BEILECTB,
neHaTypauus O€NKOB MpPU HarpeBaHUU, I[BETHBIE PEaKIUU OEIKOB) B COOTBETCTBUU
C IpaBWJIaMU TEXHUKHU O€30MacHOCTH MPHU OOpAIEHUH C BELIECTBAMH U J1a00paTOPHBIM
000pynOBaHUEM, MPEJCTABIISTh PE3YIbTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMme
3aMuCcH YpaBHEHUW COOTBETCTBYIOIIUX PEAKIIUN M (POPMYJIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh ~ yMEHUW  KPUTUYECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uH(OpMaIHIo, MOTyYaeMyl0 U3 Pa3HbIX HICTOUHUKOB (CpeACTBa MacCOBOM MHGOpMAIIUH,
NutepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh IPaBUJia IKOJOTUUECKH 11€JIECO00Pa3HOT0
MOBEJICHUSI B OBITY U TPYJOBOM JEATEILHOCTHU B IIEJSAX COXPAHEHUS CBOETO 3J0POBbS
U OKpY’KaroIed MpUpOTHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIC
OpPraHU3MbI ONPEACICHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAast cMbICH moka3arens [1JIK
(mpenenbHO  JAOMYCTUMOM  KOHIIEHTpAIMH), TMOSCHITH Ha TMpUMEpax CrHocoObl
YMEHBILICHUS U IPEAOTBPAIICHUSI UX BPEIHOTO BO3AECHCTBYS HA OPTaHU3M YEJIOBEKA;

JUI. OOydJarouIuxcs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: yMEHUE
IPUMEHSITh 3HAHUS OO0 OCHOBHBIX JIOCTYIIHBIX METOAaxX TMO3HAHMS BEIIECTB U
XUMHUUYECCKHUX SIBICHUM;

JUTSL CJIETIBIX M CIA0O0BUIANUX OOYUYaIOIIMXCSA: YMEHHE HCIOJIB30BaTh pelibe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XUMUYeCKuX GopMyIL.

K xonity o0yuenus B 11 kj1acce nmpeaMeTHbIE pe3yabTaThl 0CBOCHUS Kypca «O01mas
1 HEOpraHW4ecKas XUuMHS» OTpakaroT:

c(hOpMHUPOBAHHOCTH MPEACTABJICHUM: 0 XAMUYECKOU COCTaBIISIIOIIEH
€CTEeCTBEHHO-HAYYHONW KapTHHBI MHUpPA, POJM XUMHHU B IMO3HAHUU SIBJICHUU TPHUPO/IBI,
B (OpPMUpPOBAHMM MBIIUICHUSI U KYJbTYpPhl JIMYHOCTH, €€ (yHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOJMMOM JUIsl pEelIeHUs NPAKTHYECKUX 3a7a4 U DKOJIOTUYECKH
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO M IPUPOJTHOM CpelIe;

BJIaJICHUE CUCTEMOM XUMUUECKUX 3HAHUM, KOTOpask BKJIIFOYAET: OCHOBOIIOJIAraroliue
MOHATUS (XUMUYECKUN JJIEMEHT, aToOM, H30TOI, S-, p-, d- SJIEKTpOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BbeM, BaJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKasi CBsA3b (KOBaJICHTHas,
MOHHAas, METAIUTNYECKasi, BOJOPOAHAs), KPUCTAIIIMYECKAS! PEIIETKA, TUIIbI XUMHUYECKUX
peaKkIui, pacTBOp, AICKTPOIUTHI, HEIJECKTPOIUTHI, FJIECKTPOIUTHYECKAS AUCCOIMAIIHS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOW pEaKIUH, XUMHUUYECKOE
pPaBHOBECHE); TEOPUM M 3aKOHbI (TEOpHUS JJIEKTPOJUTUUECKOM JIMCCOIMAIIUU,
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nepuoandecknii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHUs M NPEBPAILLCHUS PHEPIUU NPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN S3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUsA, JEXKAIIUe B OCHOBE
NOHMMAaHUS NPUYUHHOCTU M CHUCTEMHOCTH XMMMYECKUX SBJICHUH, (PaKTOJOTMYECKHUE
CBEJICHMSI O CBOICTBAX, COCTaBe, IOJIy4YeHUH U O€30IIaCHOM HCIOIb30BaHUM BayKHEHIIINX
HEOPraHUYECKUX BEILECTB B OBITY U IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCT YMEHHUU BBISBJIATH XapaKTEpHbIE IPU3HAKU IOHATHM,
YCTAaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME TOHATHUS IIpU
ONMCAaHUHU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIMOJNB30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
cocTaBieHHs (HOPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHM, CHCTEMAaTHYECKYIO
HoMmeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKHX
BeUIeCTB (yrapHbI ras, yIJIEKMCIBIM ra3, aMMHaK, ramieHas H3BECTb, HeralieHas
U3BECTb, IUTHEBAS COJA, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OMpENesITh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUAX PA3JIMYHOTO COCTaBA, BUJ XUMUYECKOU CBSA3U
(KOBaJICHTHasi, WOHHAs, METAJUINYECKas, BOJOPOAHAsA) B COCOUHEHUSX, THI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISIpHAsA, MOHHas,
METaJINYeCcKas), XapakTeP Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI;

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJIEKHOCTh HEOPTaHHMYECKUX
BEIIECTB IO HX COCTAaBY K ONPEIEICHHOMY KJacCy/Tpynmne COeAMHEHUH (IIpOCThIe
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, amM(pOTEpHbIE
TUAPOKCHU/IBI, COJTH);

c(OPMHUPOBAHHOCTh YMEHUW pACKpPbIBaTh CMBICH MEPUOAUYECKOTO 3aKOHA
J.W. MenpeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKuX dieMeHToB 1-4 mnepuonoB Ilepuoguyeckoid CHUCTEMbI XUMHUYECKUX
anemeHToB J.M1. MenneneeBa, UCIOIb3Ysl IOHATUS «S-, P-, d-3JIEKTPOHHBIE OpPOUTATNY,
«OHEPIreTUYECKUE YpPOBHW», OOBACHATh 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB
XUMHUYECKUX JJIEMEHTOB U MX COCIMHEHUH MO nepuoaam u rpynmam Ilepuonnueckon
CUCTEMBbI XUMHYECKUX 3JIeMeHTOB J[.11. Menpeneena;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOILINE XUMUYECKHUE
CBOWMCTBA  HEOPraHMYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPKIATH
CYIIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKMMHU BEIIECTBAMU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHUSI KJIaCCU(PUIMPOBATh XUMHUYECKHE PEAKIUH T10
pa3IuMYHBIM MPU3HAKAM (YHCIy M COCTAaBy pEArMpyrIIMX BEIIECTB, TEMJIOBOMY
3¢(deKkTy peakuuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkLuy, y9acTHIO KaTajlu3aTopa);
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c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIIMA PA3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIlEHHbIE YPAaBHEHUS PEaKIUil HOHHOTO OOMEHa, YUWUThIBasl YCJIOBHS,
IIPY KOTOPBIX ATH PEAKITUU YT J0 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TMPOBOAUTH  PEAKIMH,  TOJITBEPKIAIOIIHIE
KaueCTBEHHBIA COCTAB PA3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM
IyTEM HOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

cOPMUPOBAHHOCTh ~ yYMEHUH  pACKpbIBAaTh  CYIIHOCTb  OKHUCIMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOTO OanaHca 3THX
peakuuu;

c(OpPMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XMMHYECKOU
pEeaKuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO pPaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (npunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh XUMHUUYECKUE MPOIIECCHI, JIeKAIIHNE
B OCHOBE MPOMBIIUIEHHOTO TIOJYYEHHUs] CEpHOM KHUCIOThl, amMMHuaka, a TaKKe
c(hOpMHUPOBAHHOCTh MPECTABICHUN 00 OOIMNUX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiieMax XUMUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI IPOBOJUTH BHIYMCIICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas J0J1sl BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOLIEHUHN Ta30B IPU XUMUYECKHUX
peakiusax, MacChl BELIECTBA UM 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi o0beMy OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIECTB, TEIIOBOTO A dekTa
peakiy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MIPEBPAIICHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHUN COOJIIOATh MpaBWIA MOJb30BAHUS XUMHUUYECKOU
MOCY/101 1 1ab0paTOPHBIM 000PYOBAaHUEM, A TAKXKE MPABHIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIIMSIMH IT0 BBITIOJIHCHUTO 1a00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMHUPOBAaHHOCT, ~ YMCHHWM  IUIAHUPOBAaTh W BBINIOJIHATh  XMUMHUYCCKUU
DKCIIEPUMEHT (pa3joKeHHE TMEPOKCHIa BOJOPOJa B TMPHUCYTCTBHHM KaTalM3aTopa,
OTIpe/IeTICHUE CPebl PACTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAIBHOTO WHAMKATOPA,
BIIUSIHUE PA3NIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIINH, PEAKIIMH MOHHOTO
oOMeHa, KaYeCTBEHHBIE PeaKluy Ha Cyb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha KATHOH
aMMOHUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 3314 1o TeMaM «MeTamis» u «HemeTtanmsny)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU O€30MACHOCTH TMPHU OOpaIeHUH C BEIIECTBAMU
U J1abopaTopHbBIM  OOOPYJOBaHUEM, MPEIACTABIATh  PE3YyJIbTaThl  XUMUYECKOIO
JKCIIepUMEHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(dbopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

chOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aQHAIU3UPOBATH  XUMHUYECKYIO
uHbOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa  MacCOBOU
KOMMYHUKaIuu, HTepHET U ApyTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MPaBHIIa HYKOJIOTHYECKH 1[EIECO00pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOM NEATEILHOCTH B IEJISIX COXPAHEHHS CBOETO 3JI0POBbBS
U OKpYy’Karollled NMPUPOAHON Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >KUBbIC
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OpraHu3Mbl OINpEIENICHHbIX BellecTB, MoHUMAas cMbica nokazarens [IJIK, mosicHsaTh
Ha MpuUMepax CrocoObl YMEHbBIIECHHUS] U MPEAOTBPALIEHUS UX BPEIHOTO BO3JECUCTBUS
Ha OpraHu3M YeJIOBEKa;

Uist  OOy4aromIMXcsi C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATHh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUMU;

JUTSL CTIENBIX M CJA0OBUASAIIMX OOYYAIOMIMXCS: YMEHHE MCIOJIb30BaTh pebedHo-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu xumMudeckux Gopmyi.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
HanmenoBanue
No Komnuectso OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3nenoB U TEM [IporpamMmmHoOE coziepxaHue
/11 4acoB o0y4Jaronmxcs
y4e0HOTrO0 IpeameTa
Pasnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMHM
1.1 | Ilpeamer 3 [IpeaMeT opraHn4ecKOr XUMHM: PackpbiBaTh CMBICIT H3y4aeMbIX
OpraHUYeCcKON XUMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBIABIISTH UX XapaKTEPHbIC
Teopus ctpoeHus Y 3HAYECHUE B MOJIYYEHUN HOBBIX MPU3HAKH ), YCTAHABIIMBATH UX
OpPraHUYECKUX BEILIECTB U MAaTEPHUAJIOB. B3aMMOCBSI3b.
COEIMHEHU I Teopus CTpOEeHHS] OPraHUYECKUX [IpuMEHATH NOJIOKEHUS TEOPUU

A.M. bytneposa

coequnennii A.M. bytneposa,

€€ OCHOBHBIE [TOJIOKEHUSL.
CtpykTypHbIE (HOPMYIIBI OPraHHYECKUX
BelecTB. ['omounorus, uzomepus.
XuMHYeckas CBsI3b B OPraHUUECKUX
COEIMHEHUSX: KPaTHbIE CBA3H,

O- ¥ T-CBSI3U.

[Ipencrasienue o kinaccupukauu
OpPraHUYECKHX BEIIECTB.
Homenknatypa opraHnyecKkux
COeMHEHUM (CUCTeMaTHIeCKas)

Y TPUBUAJIbHBIE HAa3BaHMsI BaXKHEUILINX
IpeCTaBUTENEN KITaCCOB OPraHUYECKUX
BEIIIECTB.

CTPOEHHUSI OPraHUYECKUX BEILECTB
A. M. bytiepoBa it 00bSICHEHHS
3aBUCUMOCTH CBOKCTB BELIECTB OT UX
COCTaBa U CTPOCHHS.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUIS1 COCTABJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIleHHON) (pOpMyYJIT OpraHUYECKUX
BEILECTB.

OnpenensaTe BUbl XUMHUYECKOH CBSI3U
(omuHApHBIE, KPATHBIE) B OPraHUYECKUX
COETMHECHMUSIX.

PackpsIBaTh poJib OpraHu4e€CKON XUMUU
B IPUPO/JIE, XaPAKTEPU30BATh €€
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IKCcNnepUMeHTATbHbIE METO/IbI
U3y4eHusl BellleCTB U UX NMpeBpaleHmii:
e JlemMOHCTpaIuu:

— O3HAKOMJIEHHE C 00pa3amMu
OpraHMYECKUX BEUIECTB U MaTepHalaMu
Ha UX OCHOBE;

— OIBITHI 110 MPEBPALCHUIO
OpraHMYECKUX BEIIECTB MPU HarPEeBaHUU
(rutaBieHue, 0OYTIMBaHKUE U TOPEHUE).

e JIaGopaTOpHBIC OMBITHI:

— MOJIETTUPOBAHUE MOJIEKYT
OpPraHMYECKUX BEIIECTB

3HAYEHHE B )KU3HU YEJIOBEKA,
WJLTIOCTPUPOBATH CBS3b C APYTHUMHU
HayKaMHu.

HaOmronats ¥ onuceIBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIHUTH
Y OITMCBIBATh JJAOOPATOPHBIE OIBITHI

U MPaKTUYCCKUE padOThI

Hroro no pazaeny

Paznen 2. YrieBoaopoasl

2.1 | TlpenenbHble AJIKaHBI: COCTaB U CTPOEHUE,
YTIEBOJOPOIBI — rOMOJIOTHYECKUH psii. MeTaH u 3TaH —
AJTKaHbBI IpOCTEHIINE MPEeICTaBUTENH AJIKAHOB:

COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3nYecKre 1 XUMUYECKHE CBOMCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HAXOXKJEHUE B IPUPOJIE, MOTyUEHUE
Y IPUMEHEHUE

2.2 | HenpenenbHble AJKEHBI: COCTaB U CTPOEHHUE,
YTJIEBOIOPOIbIL: TOMOJIOTHYECKUHN psifl. DTUIIEH —

AJIKCHbI, AJIKaAMCHBI,
AJIKMHBI

IIPOCTENIINH TPEACTABUTEND AJTKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
buznyecKre 1 XUMHYECKHE CBOMCTBA

PackpbIBaTh CMBICI H3ydaeMbIX
HOHSATHH (BBISBIISTH UX XapaKTepHbIE
NPU3HAKH), YCTAHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE MMOHITHS

IpY OTIMCAaHUM COCTaBa, CTPOCHUS

¥ TIPEBPALICHUN OPraHUYeCKUuX
COEIMHEHUM.

M cnonp30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTO,
COKpaIleHHOW) (hOpMYJT OpPraHUYECKUX
BEIIIECTB.
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(peakiuu ruApupOBAHHUS,
rajJlOr€HUpOBaHNUs, THAPATALIUY,
OKHUCJIEHUS U TIOJIMMEPHU3ALIIHN )
HaXO0XJIEHUE B IPUPOJE, OTYUEHHE
Y IPUMEHEHUE.

Ankanuensl: Oytaaues-1,3

1 MeTWIOyTaaueH- 1,3, XuMuueckoe
CTPOEHHME, peaKLs OJIMMEPHU3ALIH,
IPUMEHEHUE (111 CUHTE3A
IPUPOAHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).
AJKUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUH PSI.
ALIETUIIEH — IPOCTEUIINI
IPEICTABUTEND AIKUHOB: COCTaB,
XUMHUYECKOE CTPOEHHE, PU3NIECKUE
U XUMHUYECKUE CBOMCTBA (peakuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS,
TUApaTalyy TOPEHUs ), HAaXOXKIACHUE
B [IPUPOJIE, TOJIyUEHUE U IPUMEHEHNE

23

ApoMatudeckue
YIIEBOIOPOABI

ApeHbl: GEH30J1 U TOJTYOJI, COCTaB,
XUMHYECKOE CTPOCHHE MOJIEKYI,
du3nueckre 1 XUMUYECKUE CBOMCTBA
(peakiuu rajJoreHupOBaHUs

Y HUTPOBAHUS ), TOTyYEHUE

U npuMeHeHue. Brnusaue 6eH3ona

VYcraHaBauBaTh NPUHAJIC)KHOCTD
BEIIIECTB K OIPEIEICHHOMY KJ1acCy
YTJIEBOJIOPOJIOB MO COCTABY

U CTPOCHHMIO, HA3bIBaTh MX

110 CUCTEeMAaTUYECKOU HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEJCTABUTEINICH
YTJIEBOJOPOIOB.

OrnpenensaTb BUIbI XUMUYECKOM CBSI3U
B MOJIEKYJIaX YTJIE€BOJ0PO/IOB;
XapaKTepu30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHEeHue, PU3NIECKue

1 XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYUYCHHS TUITUYHBIX
MPEJICTAaBUTEIICH Pa3IMUHBIX KIACCOB
YTJIEBOJIOPOJIOB (METaHa, TaHa,
ATUJIEHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBISBISATH TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJOPOIaMHU U MOATBEPKIATH €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
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Ha OpraHmns3m 4CJI0BCKaA. I'enetuueckas
CBsA3b YIJIICBOJOPOO0B
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[Ipupoaubie
UCTOYHUKU
YIJIEBOAOPOIOB U UX
nepepadoTka

[Ipuponansiii ra3. [lomyTHbie HePTAHBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
Crioco6b1 mepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTuaeckuii ). [IpoayKTh
nepepaboTKu HEPTH, X IPUMEHEHHE
B ITPOMBILUICHHOCTHU U B OBITY.
KameHHBI yroJyib ¥ IPOIYKTHI €T0
nepepadboTKH.

JKCNePUMEHTAJIbHbIE METOAbI
n3y4eHus BellecTB

U UX NPeBpallleHui:

e JlemoHCTpaLnu:

— kosutekuu «HedpTb» u «YTomby;
— BuaeodparmeHT «BynkaHuzamus
PE3UHBD.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE ONPEICIICHHE
yTiIepoa 1 BOJOPOJa B OPTAaHUYECKHUX
BELIECTBAX;

— O3HAKOMJIEHHE C 00pa3iamu
IJIACTMACC, Kay4yKOB U PE3VHBI;

— MOJIEJIMPOBAHUE MOJIEKY
YTJIEBOJIOPOJIOB U
raJIOT€HONPOU3BOIHBIX.

PEaKLHM C NHCIIOIb30BAHUEM
CTPYKTYPHBIX (hOpMyIJI.
XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
IPUPOIHBINA ra3, yroyb), CiocoObl UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcronb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHHUE,
HaO0JII0ICHUE U ONTMCAHNE XUMUYECKOTO
IKCIIepuMeHTa (J1Tab0paTOpPHBIC OTBITHI
U TIPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiIamM 6€30MaCcHOM
paboThl B 1aboparopuu

P UCTIOJIB30BAHUH XUMUYECKOU
NOCY/Ibl U 00OPYIOBAHMS, a TAKXKE
npaBuUiaM OOpaIeHus ¢ BeIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMU
BBINIOJIHEHUS TAOOPATOPHBIX OIBITOB
U MPAKTHYECKUX pabOT MO MOJIYICHHUIO
Y U3YYEHHUIO OPTaHUYECKUX BELIECTB.
[IpencraBiATs pe3ysbTaThl
AKCIEPUMEHTA B (OpME 3amucH
YPaBHEHUM COOTBETCTBYIOIIUX PEAKLIAN
U JIeNIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOAUTH BEIYMCTICHUS

JUTSL OLIPEIETIEHUS MOJIEKYIJIIPHOM
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e [IpakTuueckue pabOTHI:

No 1. ITosnyueHue 3TusiIeHa U U3yYEHUE
€ro CBOKCTB.

e PacuerHble 3a1ayu:

— OIpeiesieHne MOJIEKYJISIPHOM
(bOpMyIIBI OPTaHIMYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;

— pacyeTsl 110 YpaBHEHUIO XUMHUYECKOM
peakuuu

(bopMyIIBI OPTaHUYECKOTO BEIIECTBA,
M0 YPAaBHEHUIO XUMUYECKON peaKIInu.
CaMOCTOATENBHO MJIAHUPOBATH

Y OCYILECTBIISATH CBOIO MO3HABATENBHYIO
NEeSATEIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B IPyNmoBoil yueOHOU
JESATEIIbHOCTH

Htoro no pazaeny 13

Pa3znen 3. Kucaopoacoaep:xamue oprannyeckue CoeuHeHus

3.1 | Crnuptsl. @enon 3

[IpenenpHble OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TAHOJ, XUMHUYECKOE
CcTpoeHue, PU3NIECKUe U XUMHUIECKUE
CBOWCTBA (pEaKIUK C AKTUBHBIMHU
MeTaJlJIlaMHU, TaJI0T€HOBOIOPOIaMH,
ropeHue), npuMeHenue. Bogopogxas
CBsA3b. OU3HOJIOTHYECKOE JICHCTBUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CIUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XMMUYECKOE CTPOCHHE,
dbuznyecKkre 1 XUMUYECKUE CBONCTBA
(B3auMoOAEICTBHE CO MIETOUYHBIMU
MeTallJIaM1, KaueCTBEeHHAs PEaKITUs
Ha MHOT'OATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT H3y4aeMbIX
HNOHSTUMN (BBISABIIATH UX XapaKTEPHBIE
IIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILNE MTOHSITHS

IIPU OITMCAHUU COCTaBa, CTPOEHUS

Y IIPEBpAICHUN OpraHMYECKUX
COEIMHEHUM.

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJIAPHBIX

U CTPYKTYPHBIX (pa3BepHYTO,
COKpaIleHHOW) (hOpMYJT OpPTraHUYECKUX
BEIIIECTB.

VYcraHaBnMBaTh NPUHAIIEKHOCTD
BEILECTB K ONPEJAEICHHOMY KJIacCy

30



DU3HOJIOTHYECKOE IEUCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIMIIEPUHA U STUJICHT KOS,
®enoi. CTpoeHHE MOJIEKYJIBI,
duznyecKre 1 XUMUIECKIE CBOMCTBA
¢denona. TokcuyHOCTH peHONa, €T0
(bU3n0I0rnYecKoe ICUCTBIE

Ha opraHu3M denoBeka. [[pumenenue
dbeHomna

3.2

AJBIIETU kL.
Kap6oHOBBIE KUCIIOTHI.
CnoxHbIe 23PUPHI

Anpaerunpl: hopMalibIerua

U alleTaNIbJICT U], XUMUYECKOE
CTpOeHUE, PU3NYECKHE U XUMUYECKUE
CBOMCTBA (pEeaKMKU OKUCIECHUS

Y BOCCTAHOBJICHHSI, KAU€CTBEHHBIE
peakIuu), moJIydeHue

U TIpPUMEHEHUE.

OnHOOCHOBHBIE ITPENIETbHBIE
KapOOHOBBIE KHCIIOThI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
(duznyecKre 1 XUMHUYECKHE CBOMCTBA
(oOmiue cBoWCTBa KUCIIOT, peaKus
ATepUPUKAIINH ), TTOTYyICHUE

u nipuMeHenue. CteapuHoBas

U OJICMHOBAsI KMCIIOTHI KaK
IPECTaBUTEIN BBICIIUX KapOOHOBBIX
KUCJIOT.

MpbLta KaKk COJTM BBICIIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
110 CUCTEMAaTUYE€CKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAJIbHBIC HA3BAHUS
OT/CJIBHBIX MTPEIACTABUTENIEH
KHUCJIOPOACOAEPKALIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
IpUMEHEeHHE, GU3NIECKUE

1 XMMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI MOJTYYEHHUS TUITUYHBIX
MPEACTABUTENICH pa3IMYHBIX KJIACCOB
KHUCJIOPOJICOJIEPKAIMNX COCTUHEHUIN
(MeTaHONa, 3TAaHOJIA, TJULIEPUHA,
denona, hopmanpaeruma,
aneTaibAernaa, yKCyCHONU KHCIIOTHI,
TJIFOKO3bI, CaXxapo3bl, KpaxMala,
L[EJUTIOJI03b1); BBISIBIIATh TEHETUYECKYIO
CBSI3b MEXKJ1Yy HUMU U IOJTBEPKIATH €€
HaJU4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEeaKUMi C UCTOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOECHHUE U IPUMEHEHUE )KUPOB,
XapaKkTepru30BaTh UX 3HAUCHUE

JUTSL )KU3HEJEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha KUBbIC OPTaHU3MBbI OIIPEICIICHHBIX
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KHUCJIOT, UX MOIOILIEE ICUCTBUE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJIOT.

['uponu3 caokHbIX 3PUPOB.

JKupbl Kak TPOU3BOIHBIE TIULIEPUHA
U BBICIIMX KAPOOHOBBIX KUCJIOT.
['uaponus xxupoB

3.3

YrneBosl

VYrneBoabl: cocTaB, Kilaccu(UKaIus
yIaeBOA0B (MOHO-, TU-

u nosicaxapubl). ['mroko3a —
IIPOCTENIIIMN MOHOCAXapuA;
0COOCHHOCTH CTPOCHHSI MOJIEKYJIBI,
duznyecKre 1 XUMHUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcugom meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccranoBiIeHUE, OpOKEHUE
TJIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE,
IPUMEHEHUE TIIIOKO3bI, ONOJIOrHYecKas
POJIb B )KM3HEEATEILHOCTH OpraHu3Ma
yesioBeka. Dorocunres. Ppykro3a Kak
U30MEp TIIIOKO3BI.

Caxapo3a — npe/ICTaBUTENb
JUCaxapuIoB, TUIPOIIU3 Caxapo3bl,
HaXO0JIEHUE B TIPUPO/IE U IPUMEHEHHE.
Kpaxman u niemirono3a kak npupoiHbIe
HOJIUMEPBI: CTPOECHUE Kpaxmasa

OpPTraHUYECKUX BEUIECTB, MOSICHATh
Ha IPUMEPAX COCOOBI YMEHBLIECHUS

Y TIPEIOTBPALICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YeJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — MPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPAaKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiIamM 6€30MacHOM
paboThl B 1abopatopuu

IIPU MCNOJIb30BAHUM XUMHUYECKON
NOCYJIbl U 000OPYIOBAHMS, & TAKXKE
npaBuUJiaM OOpaIeHus ¢ BEIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITNIOJIHEHUS TAOOPATOPHBIX OIBITOB

U [IPaKTUYECKUX PadOT I10 MOJTyUYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpencraBiaTs pe3yabTaThl
JKCIEpUMEHTa B (hopMe 3aInucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKIIAN
Y JIeJIaTh BBIBOJbI HA UX OCHOBE.
[TpoBOIUTH BBIYKCIICHUS

JUTSL ONIPEACIICHUS] MOJIEKYIISIPHON
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMHYECKOW PEAKLIU Y.
CamMOCTOSTENBHO MIIAHUPOBATH
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U TIEJUTION03bI, (PU3HUECKUe

U XMMHUYECKHE CBOMCTBA Kpaxmasa
(TMaponu3, KaueCTBEHHAS PEaKITUs

C UOJIOM).

JKCcrepuMeHTATbHbIE MeTO/IbI
M3Yy4YeHMs BellleCTB ¥ UX NMpeBpalleHuii:
¢ JlabopaTopHBIE OTIBITHI:

— FOPEHHE CITUPTOB;

— B3aUMOJICHCTBUE TIUIIEPUHA

¢ ruapokcugom meau(ll);

— KAQYECTBEHHBIE PEAKIIMU AJIbJIETHIOB
(OKHCIIEHHEe aMMHAYHBIM PAaCTBOPOM
oKcuaa cepedpa v TupOKCUIOM
meau(1l));

— B3aMMO/JICHCTBUE Kpaxmaia ¢ HOAOM.
e [IpakTuyeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacueTHble 3aa4u:

— ONPENEIICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHMYECKOTO BEIeCTBa
110 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB M 110 Macce
(00BeMy) IPOTYKTOB CTOpPaHHUS;

— pacyeThl 0 YPAaBHEHHUIO XUMUYICCKOM
peakuu

Y OCYIIECTBIISATh CBOIO TO3HABATEIIbHYIO
JEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JEATEIbHOCTH

Hroro no pazgeny

13
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Paznen 4. A3oTcoaep:kaiiue opranHudecKue coeTnHeHust

4.1

AMMHBI.
AMMWHOKHUCIIOTEIL.
benkn

3

AMUHBI: METUJIAMUH — IPOCTEUIITN I
MpPEACTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NIECKHe

U XUMHUYECKUE CBOMCTBA (peaKkiuu

C KUCTIOTaMU Y TOPEHHUS ), HAXO0XKICHUE

B NIpUpoAc. AMUHOKHUCIIOTHI KaK
aM(doTepHbIC OPraHUYECKHUE COCTUHCHMUSI.
Pu3nyecKrue U XUMUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIULINHA).
buonorunyeckoe 3HaueHUEe aMUHOKHCIIOT.
CUHTE3 NENTUIIOB.

benku kak MpupoaHbIE MOJTUMEPHI.
[lepBuyHasi, BTOpuYHasi U TpETUYHAS
CTpYKTypa 0esKkoB. XUMHUECKUE
CBOICTBa O€IKOB: TUAPOIIN3,
J€HaTypalus, Ka4eCTBEHHbIE PEaKIINU
Ha OeJIKHU.

JKCIePUMEHTAIbHbIE METOAbI
U3y4eHHUs BelIeCTB M UX NMpeBpalleHHii:
e JlemMOHCTpauu:

— JeHaryparus 0eJTKOB IPH HarPEBaHUU;
— LIBETHBIE peaKkluu OEITKOB

PackpeiBaTh cMbICI H3ydaeMbIX
MOHSATUM (BBISIBIIATH UX XapAKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBS$3b, HCII0JIb30BATh
COOTBETCTBYIOIIUE MOHSATHUSA

IIPU ONIMCAHUU COCTaBa, CTPOCHHUS

Y MIPEBPALICHUN OPTaHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYpPHBIX (pa3BEepHYTOM,
COKpaIieHHon) (opMysT OpraHMYeCKuX
BEIIECTB.

Onpenenstb NPUHAJJICKHOCTD BEILIECTB
K OIPE/IeIECHHOMY KJIacCy MO COCTaBy
U CTPOCHMIO, HA3bIBaTh MX

10 CUCTEMAaTUYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUUYECKHE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI MOTYYEHUS TUTTHYHBIX
IpeiCcTaBUTENIeH a30TCOACPKALTUX
COCTMHEHMM (METHIIAMUHA, TJIUITHA,
OCJIKOB).
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OmnuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEITKOB; MOSICHATH
Ha MpUMepax 3HaueHue 0eIKoB

JUIS OpTraHU3Ma YeJIOBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HA0II01aTh

Y OTIMCHIBATh J€MOHCTPALIMOHHBIN
HKCTIIEPUMEHT.

CaMocTOsATENBHO MJIAHUPOBATH U
OCYILIECTBIISATH CBOIO ITO3HABATEIIBHYIO
NesITebHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBOM yueOHO
JeSTeIbHOCTH

Hror

0 1O pazieny

3

Paspneut. S. BeicokoMoJIeKyJISIpHBIE COeAMHEHUA

5.1

[lmacTmaccrl.
Kayuykn. Bonokna

2

OCHOBHBIE IOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHH:
MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJIMMEPU3ALINN, CPEIHSSA
MOJIEKYJIsIpHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAUHEHNUN — ITOIMMEpU3aLus U
IIOJINKOHJICHCALIAS.

[InmacTmacchl (MOJUATUIICH,
IIOJIUIIPOIUIICH, TTOJIMBUHUIIXIIOPU,
nosictupoit). HatypanbHelii

Y CUHTETHUYECKHUE KaydyKU

Bragets n3ydaeMbIMU XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Y4aeMbIX TIOHITHIA U IPUMEHSITh 3TH
MOHSATHUSI TIPU ONMCAHUU COCTaBa

Y CTPOCHHUSI BEICOKOMOJIEKYIISIPHBIX
OPraHUYECKHX BEIECTB,

JU1s1 OOBSICHEHUS OT/ICNIBHBIX (PAKTOB

U SIBJICHUM.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY
JUJISL COCTABJICHUS CTPYKTYPHBIX OpMYIT
BEILIECTB U YPABHEHUM PEaKLU
MOJIMMEPHU3AIUU U TTOJIMKOHICHCAIINH.

35



(OyTaaueHOBBIN, XJIOPOTPEHOBBIN

Y U30MPEHOBHIN). BosokHa:
HaTypaJbHBbIE (XJIOMOK, IEPCTh, LIENK),
UCKYCCTBEHHBIE (ALl€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETUYECKHE (KAIpOH

Y JIaBCaH).

JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHMSA BeleCTB U MX NPeBpPalleHHii:
e JlemoHCTpauu:

— O3HaKOMJIEHHE C 00pa3laMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacc, Kay4yKoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpPOCTPAaHEHHBIX BHIOB
IJ1aCTMAcC, BOJIOKOH; TPUMEHEHUE

B Pa3IUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — HA0JII0/1aTh

Y OIIMCBIBATh JEMOHCTPALIMOHHBII
SKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

No
I\IT

HaumenoBaunue
pa3liesioB U TeM
y4eOHOTro mpeameTa

KomuuectBo
4acoB

[IporpammHOE copepxanue

OCHOBHBIE BUIBI IEATEILHOCTH
o0ydJaronmxcs

Pa3nen 1. Teopernyeckue 0CHOBbI XUMUU

1.1

CtpoeHue aToOMOB.
ITepunoanueckuii
3aKOH U
[Tepuoanueckas
CHCTEMA XUMHYECKUX
AIIEMEHTOB

J.1. Menneneena

3

Xumunyecknii aneMeHnt. AtoM. Cocras
aToMa, U30TONbL. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKHE YPOBHH,
MOYPOBHU. ATOMHEIE OpOUTAIIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacrpenesieHus JIEKTPOHOB

0 OpOUTAISIM B aTOMax MaJIbIX

1 OOJIBIINX MEPUOIO0B. DIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[Teprnoanueckuit 3aKOH

u llepuonnueckas cucreMa XUMAYECKUX
snemeHTOB 1. . Menaeneena.

CBs13b IEPUOINYECKOTO 3aKOHA

u [leproandeckon CHCTEMBI XUMAYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUYECKUX
AJIIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
Y CJIOKHBIX BEUIECTB I10 rpymnmnam

U IIEpUOIaM. 3HaYEHUE NTEPUOIUYECKOTO
3aKOHA U CUCTEMBI XUMHUYECKUX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUM (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICT IEPUOANYECKOTO
3akoHa J[. 1. MenneneeBa

Y ICMOHCTPUPOBATH €TI0
CHUCTEMAaTU3UPYIOIIYIO,
OOBSICHUTEILHYIO ¥ IPOTHOCTHYECKYIO
byHKIMU.

XapakTepu30BaTh JICKTPOHHOE
CTPOEHUE ATOMOB XUMUYECKUX
3JIeMEHTOB |—4 neprnoaoB, UCHOB3YS
MOHSATHUS S-, p-, d-3JEKTPOHHbBIE
opOHTaNU, YHEPTETHUECKHE YPOBHU.
OOBSACHITH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHYECKHX
AJIEMEHTOB U MX COCIUHCHUU

10 IEPUOJaM U rpymIam
[Teppoanyeckon CUCTEMBI

J1. 1. Menneneena
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snemeHTOB /[.1. MeHneneeBa

B Pa3BUTHHU HAYKH.
JKCHePUMEHTAIbHbIE METOAbI
HU3yYeHHsI BEelIeCTB U UX NMpeBpallleHuii:
e J[emoHCTpaIuu:

Buaer Tabmun «llepuoanyeckast

CHCTEMa XMMHUYECKHX JIECMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHue BenecTna.
MHoroo6pasue
BEIIIECTB

CrpoeHue BeliecTBa. XUMUUYECKas CBA3b.
Buabl (koBaJieHTHast HEMOJISIpHAs

Y TOJIIpHAs, HOHHAsI, METaJTYecKast )

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBs13U (OOMEHHBIIN U IOHOPHO-
akKIenToOpHbIN). BoiopoiHas CBA3b.
BanenTHOCTS.
DIEKTPOOTPUILIATENbHOCTh. CTETIeHb
okuciieHnsi. KaTMOHbBI U aHUOHBI.
BemecTsa MOJIEKyISIpHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH OCTOSTHCTBA COCTaBa BEILIECTRA.
TuImbl KpUCTAIUTUYECKUX PEIIETOK

U CBOMCTBA BEIIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonnvecTBeHHbBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0J1s1 BEIIECTBA B pacTBOPE).
Knaccudukanust HeOpraHmueckux

PackppiBaTh CMBICIT H3ydaeMbIX
MOHSATUM (BBIICTATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHSATH 3TH TIOHSITHS
IIPY ONMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, /ISl OOBSICHEHUSI OT/ICJIbHBIX
(akTOB U SIBIEHUIL.

OnpenensiTh BUIb XUMUYECKOU CBS3U
(KoBaJICHTHOM, HOHHO,
METaJTTUYECKOM, BOJIOPOTHOM )

B COCJIMHEHUSX; TUI KPUCTAIITUYECKOM
pelIeTK KOHKPETHOTO BEIEeCTRA.
Ornpenenarh BAJIGHTHOCTh U CTETICHb
OKUCJICHHUS] XUMUYECKHUX 2JIEMEHTOB

B COCJIMHEHUSX PA3IMIHOTO COCTABA.
[TpoBOAUTH BHIYUCTICHUS

C UCIIOJIb30BAaHUEM ITOHSATHS «MacCcoBast
JIOJIs1 BEIIECTBA B PACTBOPEY.

Bnagers nzydaemMpiMu XUMHYECKUMUA
TTOHSATUSIMH.
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coennHennil. Homenkmarypa
HEOPraHWYECKUX BELICCTB.
JKCIepUMeHTATbHbIE METOAbI
U3Y4YEHHS BELeCTB U X IPEeBPALeHHI:
e J[emoHCTpaIuu:

— MOJEIHU KPUCTAJUIMYECKUX PEIIETOK.

e PacuerHble 3a1aun:

— pacueTsl ¢ UCIIOJIL30BAHUEM TIOHATHUS
«MaccoBast A0JI1 pACTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKUE
peakuuu

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIIMI B HEOPTaHUYECKON
Y OPraHN4eCKON XUMHH. 3aKOH
COXPAaHEHUS MACChI BEILIECTB; 3aKOH
COXPaHEHMS U IIPEBPALIEHUS JHEPTUN
IIPYM XUMHUYECKUX PEAKLIHSX.

CkopocTh peakiifu, €€ 3aBUCUMOCTh

OT Pa3IMYHBIX (PAaKTOPOB.

OOpaTtumble peakuu. XuMU4YECKOe
paBHOBecue. PaKTOPBI, BIUSIOLINE

Ha COCTOSIHHE XUMUYECKOTO
PaBHOBECHSI.

ITpuauun Jle [Hlarense.
DNEKTPOIIUTUYECKAS TUCCOLUALUS.
CunbHbIe U cl1a0ble IIEKTPOJIUTHI.
Cpena BOAHBIX PaCTBOPOB BEILIECTB:
KHCJIasi, HEUTpAJIbHAS, IEI0YHAs.

OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEaKIMU OT Pa3IMYHBIX
(bakTopoB.

Onpenensth XxapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUIHETO
BozaeiicTBus (mpunuui Jle [larenbe).
CocTaBnsiTh ypaBHEHUS peaKIUi
Pa3TUYHBIX TUIIOB; TIOJHBIC

Y COKpAIllEHHbIC YPABHEHUS PEaKIIUi
MOHHOTO OOMEHA, YYUTHIBASI yCIOBHUS,
IIPY KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUSI — ITPOBEJICHUE,
HaOJIOICHUE U OMTUCAHNE XUMUYECKOTO
SKCIIEPUMEHTA (JIEMOHCTPALIMOHHbBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): IO ONPEACTICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINil
MOHHOTO 00OMEHA, BIMSHUIO Pa3TUYHBIX
(aKTOpPOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh mpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCY101 U 1a00paTOPHBIM
000py/TI0BaHUEM.

[IpeacraBasTh pe3yabTaThl
XUMHUUYECKOTO IKCIIEPUMEHTA B hopme
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Bonoponnsiii nokazarens (pH) pactBopa.
Peakiuu nonnoro ooMeHa

B OPTaHUYECKON U HEOPTaHUYECKOU
XUMUHU.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIE
peakuuu. [Tonsitue 00 3nexTposuse
pacIuIaBoOB M paCTBOPOB COJIEH.
IIpumenenue 3reKTponmsa.
JKCNePUMEHTATIbHbIEC METOABI
H3y4YeHHUs] BelleCTB M UX MpeBPaIleHUI:
e JleMOHCTpanuu:

— pa3noKeHUe MEpPOKCUIa BOJIOPOIa

B [IPUCYTCTBUU KaTaau3aropa.

e JlabopaTOpHBIE OMBITHI:

— IPOBEACHUE PEAKLMI HOHHOTO
oOMeHa;

— OIpEAEIIEHNUE CPEbl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTiueckue paboTHI:

Ne 1. Bousinue paznuuHbix (hakTopoB

Ha CKOPOCTh XUMHUYECKON PEAKLIUU.

e PacuetHsie 3anauu:

— pacyeTsl [0 YPABHEHUSAM XUMHUYECKUX
peaKkuui, B TOM YUCIIe
TEPMOXUMHYECKHUE PACUETHI

3alMCH YPaBHEHUH COOTBETCTBYIOITUX
peakIuii U 1ejaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOANTH BBIUUCTICHUS

110 YPaBHEHUSM XUMUYECKUX PEAKIIHH,
B TOM YHUCJIE TEPMOXUMHUYECKHE
pacyeTsbl

Hroro no pazgeny

13
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Pasznen 2. Heopranmueckasi Xumust

2.1

MeTtasuibl

6

Mertaimisl. IlonoxxeHue MeTanioB

B [leproanueckoii cucteme XMMHUYECKUX
2JIEMEHTOB.

Oco06eHHOCTH CTPOEHUS DJIEKTPOHHBIX
000JI0YE€K aTOMOB METAJIJIOB.

O6mue puznueckre CBONCTBa
METAJIJIOB.

[IprMeHeHne MeTauioB B OBITY, IPUPOJC
n TexHuke. CraBbl METAIIOB.
DIJIEKTPOXUMHUYECKUH Psifl HANIPSKCHUI
MeTaiioB. O61Me crnocoObl MOTyYEHHUS
MetauioB. Koppo3us Mmetauios.
Cnoco0bI 3alUTHl OT KOPPO3HH.
OO6m1as xapakTepUCTHUKA METAJIIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoil cucTembl
XUMHYCSCKHX 3JICMEHTOB.

AmomuHuii. AMdoTepHbIe CBOMCTBA
OKCHJa U THIPOKCHIA aTFOMUHHUS.
OO6m1as xapakTepUCTUKA METaJIOB
mo6ouyHbIx moarpymi (b-rpyr)
[Tepnoanueckoi CUCTEMBI

XUMHYSCKHX PJIECMCHTOB: ME/Ib,

LIUHK, XpPOM, KeJe30.

Baxueiinme coequHeHNS METAIJIOB
(OKCHIBI, TUIPOKCHIBI, COJIH).

PackpbIBaTh CMBICI H3yYaeMbIX
MOHSATUH (BBIIETSATH UX XapaKTEPHBIC
MIPU3HAKHN) U IPUMEHSATH 3TH TTOHSATHUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIECTB, J1JIs1 OOBSICHEHHS OTIEIBLHBIX
(haKTOB U SBJICHUIA.

OOBsCHITH 00IIIME 3aKOHOMEPHOCTHU

B U3BMEHEHHMH CBOMCTB DJIEMEHTOB —
METaJUIOB Ml UX COSAMHEHUH C y4ETOM
CTPOCHUS UX ATOMOB U TTOJIOKCHUS

B [Iepuonnueckon cucreme
XUMHYECKHUX DJIEMEHTOB

J. 1. Menneneena.

XapaxkTepu3oBaTh (OMKUCHIBATH) 0OIIIHE
XAMHUYECKHE CBOMCTBA METAJNIOB, X
BAKHENIINX COCTMHEHU M, ITOATBEPK A
ATO ONMHCAHWE NMPUMEpPaMH YpaBHECHUMN
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii; MIPUMEHEHUE METAJJIIOB

B Pa3IMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BAHHE UX JJI CO3TaHUS
COBPEMEHHBIX MaTepHaJIOB

1 TEXHOJIOTH.

OnuceIBaTh CIIOCOORI 3aIIUTHI METAJIOB
OT KOPPO3UH.

PackpeIBaTh CylHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTATIbHbIE METOAbI
H3y4eHUs] BELIeCTB M UX MPeBPaLlleHHi:
e JlemoHCTpaIuu:

— KoJUTeKIus «MeTasibl U CIIaBbI».

e JlabopaTopHBIE OMBITHI:

— B3aUMOJEHCTBHE THIPOKCHUIA
AITIOMHUHUS C PAaCTBOPaMU KHUCIIOT

U IIEJIOYEi;

— KaueCTBEHHBIE PEAKI[MU HA KATUOHBI
METaJIOB.

e [IpakTuyeckue pabOTHI:

No 2. PemieHue s3KkciepuMeHTaIbHbIX
3a71a4 o TeMe «MeTamiby.

e PacueTHbIC 3a1a4U:

— pacdeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB IaHO B BUJIE PacTBOpa
C OMNPENEIEHHON MaCcCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKIUN
IIOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKLU.
[IpoBOAUTH peakiuy,
IIOATBEPKAAIOIINE XapaKTEPHbIE
CBOWCTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOUIUE B BOJHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJIOICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALlMOHHbBIE

1 1a00paTOPHBIE OMbBITHI, MPAKTUYECKUE
paboThI).

[IpencraBiAThs pe3yabTaThl
XUMHUYECKOI0 SKCIIEPUMEHTa B (hopme
3aIMCU YPAaBHEHUHN COOTBETCTBYIOLIUX
peaKkluil v 1eJaTh BBIBOIBI HA UX
OCHOBE.

CreoBath npaBuiaM IMOJIb30BaHUS
XUMHUYECKOH MOCY/101 U 1a00paTOPHBIM
000pyTI0BaHUEM.

[TpoBOINUTH BEIUNCIICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CaMOoCTOATENBHO TUIAHUPOBATH

Y OCYLIECTBIIATH CBOIO IIO3HABATEIBHYIO
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JESTENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JEATEIIbBHOCTU

2.2

Hemeramsr

Hemeramnel. IlonoxeHune HemeTaioB
B [leprnoauueckoii cucteme XMMHUYECKUX
snemenToB J[.1. Menneneera

¥ OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusuyeckue CBOMCTBA HEMETAJIOB.
AnoTponus HEMETAIJIOB (Ha IpUMeEpe
KHCJI0poaa, cepsl, hocdopa u yriaepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
HEMETaJNIOB (TaJoreHoB, CEphI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OxcHabl HEMETAJIOB.
Kucnoponcoaep:xaiiue KucioThI.
Bonopoanbie coequHeHust

HEMETAJIJIOB.

JKCcNepUMEHTAIbHbIE METOAbI
HU3yUYeHHUs BellecTB

U MX NIpeBpallleHHI:

e JleMOHCTpauuu:

— 00pa3iibl HEMETAIIOB;

— B3aMMOJIEMCTBHUE MEIU C a30THOU
KHUCJIOTOM Pa3IMYHON KOHLIEHTPALUH.

e JlaGopaTopHBIE OTIBITHI:

— Ka4eCTBEHHbIC PEAKIIMU Ha AaHUOHBI
M KaTHOH aMMOHHUS.

PackpbIBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIICTSATh UX XapaKTEPHbIC
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
IIpY ONMCAHWUU COCTaBA U CTPOCHUS
BEIIECTB, JIJIs1 OObSICHEHUS OTIEIbHBIX
(aKkTOB U SBJICHUM.

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIJIOB

Y UX COCIMHEHUI C YYETOM CTPOCHHUS
MX aTOMOB M TTOJIOKEHUS

B [Iepuonnueckon cucreme
XUMUYECKUX IJIEMEHTOB

J. . Menneneena.

XapakTepu3oBath (OMUCHIBATh) 00IINE
XMMHUYECKUE CBOMCTBA HEMETAJIJIOB, UX
BAXHEUIINX COCIMHEHUH, TOATBEPK A
3TO ONKMCAHUE IPUMEPAMH YPABHEHUU
COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuu.

XapakTepu30oBaTh BIUSIHUE HEMETAIIOB
Y UX COCJIMHEHUI Ha )KUBbBIC
OPTaHU3MBbI; ONUCHIBATH IPUMEHEHUE
B Pa3JIMYHBIX 00JIaCTAX MPAKTUIECKON
JESITEILHOCTH YEJIOBEKA.
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e [IpakTueckue paboThI:

No 3. Pelienue skciepuMeHTaIbHbIX
3azay o teMe «Hemeramibny.

e PacuerHsble 3a1aun:

— pacyeThbl Macchl BElIeCTBa

WM 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce

WM 00bEMY OJTHOTO U3 YYaCTBYIOIIHUX
B PEAKIMU BEIIECTB; PACUETHI MACChI
(oObema, KOJIMYECTBA BEILIECTBA)
MPOJIYKTOB PEAKLIUU, ECIU OJTHO

13 BEILIECTB UMEET MPUMECH

23

CBs13b
HEOPraHUYECKHUX
U OpPraHUYECKUX
BEIICCTB

Heopranuueckue v opranudeckue
KUCIOTHL. Heoprannueckune

U OPTaHUYECKUE OCHOBAHUS.
AMoTepHbIE HEOPTaHUYECKUE

Y OPTraHUYECKUE COCTUHEHMUS.
['eneTnyeckas CBA3b HEOPTAHUYECKUX
Y OPTaHUYECKUX BEILECTB

[ToaTBEpXKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3H MEXKIY
HEOPraHUYECKUMH BelECTBaMU

C IOMOIIbIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKHUX
pEaKLui.

PackpeiBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIui
MIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUH.
[IpoBoauTh peakiumy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOICTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUSI — IPOBEICHHUE,
HaOJII0/ICHHUE U ONMUCAaHUE XUMHYECKOTO
AKCIIEPUMEHTA (IEMOHCTPALIUOHHBIC U
71a060paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisiTh pe3ynbTaThl
XUMHUUYECKOTO IKCIIEPUMEHTA B hopme
3aIllUCHU YPaBHEHU COOTBETCTBYIOIINX
peakuuii U JeaaTh BBIBOJIBI HA UX
OCHOBE.
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CrnenoBath mpaBUiiaM MOJIb30BaHUS
XUMHUYECKOH MOCYA0U U TaO0OpaTOPHBIM
000pyI0BaHUEM.

[TpoBOAUTH BEIYHCTICHUS

110 YpaBHEHUSIM XUMHUYECKUX PEAKITHA.
CaMOCTOATENBHO IJIAHUPOBATH

Y OCYIIECTBIISATH CBOIO T03HABATEIIHHYIO
NEeATEIbHOCTD; MPUHUMATh AKTUBHOE
y4acTue B IPyNmnoBoil yueOHOU
JeSITETTHHOCTH

Htoro no pazaeny 17
Pa3nea 3. XumMusd u ;Ku3Hb
3.1. | XuMus 1 XKu3Hb 4 Ponb xumuu B obecrieyeHuu PackppIBaTh poJib XMMUM B pELLIEHUN

AKOJIOTHYECKOU, YHEPTETUYECKOU

U MUIIEBOM O€30MMaCHOCTH, PA3BUTHHU
MenuiuHbl. [ToHsITHE O HAYYHBIX
METO/IaX MO3HAHUS BELIECTB

Y XUMUYECKUX PEAKIIUMN.
[IpencraBienust 06 0OIIKMX HAYYHBIX
MIPUHITMIIAX TPOMBIIIUIEHHOTO MTOTYy4YEeHUS
BOKHEHIIMX BEUIECTB (Ha MpUMepax
IIPOM3BOJICTBA AaMMHUAKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUPE BELIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIU: XUMUS

1 3JI0POBBE YEIIOBEKA; ITpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPHEBBIX

U DKOJIOTUYECKUX MPoOIeM
4eJIOBEUECTBA, OTUCHIBATH OCHOBHBIE
HAIPaBJICHUS PA3BUTHSI XUMHUUECKOMN
HAyKU U TEXHOJIOTHUHU.

[TpumensTh npaBuiIa 6€30MaCHOTO
oOpareHus ¢ BeIecTBaMu,
UCITI0JIb3yEMbIMH B MIOBCEIHEBHOM
KU3HU, IPAaBUJIa TIOBEJCHUS B LIEIIAX
cOepekeHus 3J0POBbS U OKpYKaroUeh
IPUPOJIHON Cpesibl; TOHUMATh Bpel
(omacHOCTb) BO3ACHCTBUSI HA KUBBIC
OpTaHU3MBI OTIPE/ICIICHHBIX BEIIECTB
cmbicha nokazarens [IJIK, noscHaTh
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npenaparos; MpaBuia 6€30MacHOro
UCIIOJIb30BaHUS [TpenapaToB ObITOBOM
XUMUU B TOBCEIHEBHOM KU3HU.
briToBast xXuMuueckasi r(paMOTHOCTb

Ha [IpUMepax crnocoObl YMEHbIIICHHUS
U TIPEIOTBPAIICHHS UX BPEIHOTO
BO31E€HCTBUA.

AHaJIM3UPOBATh U KPUTUUYECKU
OIICHUBATh WH(OPMAIIUIO, CBI3aHHYIO
C XMMHUYECKUMU MPOIECCAMU U UX
BJIMSIHUEM Ha COCTOSIHUE OKpYKarouen
Cpelpbl.

Hcnonb30BaTh NOJy4eHHBIE 3HAHUS

U TIpejICTaBieHus o cepax
JEeSATEeIbHOCTH, CBSI3aHHBIX C HAYKON
Y COBPEMEHHBIMU TEXHOJIOTHSIMU, KaK
OCHOBY JJIsl OPUEHTAIIUU B BEIOOpE
cBoei Oyayiei npodeccuoHanbHOM
NEATEIbHOCTH.

[TpuHUMAaTh yuacTre B 00CYKICHUU
po0JieM XMMUYECKOU U AKOJIOTUYECKOMN
HAIPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3UIIUIO IO podIeMe
U TpejiaraTb BO3MOXKHBIC ITYTH €€
perieHus

Htoro no pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10O ITPOT'PAMME
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INIEPEYEHDb (KOAU®UKATOP) PACIIPEJIEJIEHHBIX 11O KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHUMH K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIBHON TPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA30BAHUSA U DJIEMEHTOB COIAEPKAHUSA 110 XUMHUHU

B ¢enepanpHpIX M pernoOHAIBHBIX MPOLEAYpaxX OLEHKH KauecTBa OOpa3oBaHMSA
UCIIOJIb3yeTCsl mepeueHb (KoaupuKaTop) paclpeAesieHHbIX MO KJaccaM IMPOBEPSIEMBIX
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTelbHONW MPOTpPaMMBbl
CpenHero o0miero oopa3oBaHus U 3JIEMEHTOB COJEPKAHUS 110 XUMUHU.

10 KUIIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTe/IbHOM
MPOrpaMMblI
Kog [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 0o0pa3oBaTeNbHOMN MPOrpaMMBbl CPEAHETO 00111eT0 00pa30BAHUS
pe3ynbTara
1 TeopeTnyeckre OCHOBbI OPraHMYECKON XUMHH
1.1 CdopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTHHBl MHUpPa, POJIM XUMHUHU B TO3HAHHUU
SBJICHUM TPUPOJbI, B (OPMHUPOBAHWU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHAIIBHONW TPaMOTHOCTH, HEOOXOIUMOMN
JUTSL pEIlICHUs MPAKTHYECKUX 3a7a4 U SKOJIOTMYECKHM 00OCHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U ITPUPOIHOM CpeJie
1.2 Bnanenune cucrteMoll XMMHYECKMX 3HAHUM, KOTOpPAs BKJIOYAECT:

OCHOBOIIOJIATAl0IINE MOHATUSA (Monekymna, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJIIpDHAas Macca, MOJISIPHbIA OOBEM, YTJIEPOJAHBIN CKEJeT,
(GyHKIIMOHANbHAS ~ TpYyINa,  paguKkaid,  U30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUN  Psii, TOMOJIOTHM, YIJIEBOAOPOJBL, KHCIOPOJ-
U a30TCOJEPKALUE COEIUHEHUS, OMOJIOTMYECKN aKTUBHbBIE BEILIECTBA
(YyrneBopl, KUpBI, OEIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs); TEOPUM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHHUs1 oprannyeckux BeuiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHUH, (AKTOJIOTHUYECKUE
CBEJECHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U OE30IacCHOM
UCIOJb30BaHUM BAKHEHIIMX HEOPraHWMYECKUX U OpraHu4eCcKHX
BEIIECTB B OBITY M MPAKTUYECKON NEATEIBHOCTH YeI0BeKa
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1.3

ChopMupoBaHHOCTh yMEHUH BBISBISITH XapakTEPHBIC NPHU3IHAKH
MOHATHUM,  yCTaHABIMBaTh HMX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATUS IMPHU ONHCAHUM COCTaBa, CTPOCHUS
Y MIPEBPALICHUN OPTaHUYECKUX COEAUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHI UCIIOJB30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BepHYTOH,
COKpalleHHOW) (OopMysl OpraHMYecKHX BEIIECTB U YypaBHEHUU
XUMUYECKUX  pEeaKlMii,  W3rOTaBIMBATh  MOJEIA  MOJIEKYJ
OpraHUYEeCKUX BEIIECTB JUIsl WIUTIOCTpAllMd HMX XHUMHYECKOTrO
U IPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

CdhopmupoBaHHOCT, yYMEHHUW yCTaHABIWBATh MPHHAJJIC)KHOCTD
U3YYCHHBIX OpPTaHMYECKHUX BEIIECTB IO WX COCTaBy U CTPOCHHIO
K OIpeJeeHHOMY Kiaccy (TpyIme) coeauHeHu# (yrieBo0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHHS, BHICOKOMOJICKYIISIPHBIC
COCIWHEHMs), JaBaTh WM  Ha3BaHWA TI0 CUCTEMATHUYECKOU
Homenkmnatype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHUS ONPEACNATh BUJbI XUMUYECKON CBS3U
B OPTaHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE)

1.6

ChopMHpOBaHHOCTE yYMEHHsI TNPUMEHSATH: IIOJOKEHUS TEOPHUU
CTpoeHHs opranudeckux BemecTB A.M. byTtiepoBa nnst oObsicHEHHS
3aBUCHMOCTH CBOWCTB BEUIECTB OT MX COCTAaBa M CTPOECHUS; 3aKOH
COXPaHEHUS MacChl BEIIECTB

VYraeBomoponel.  Kucmoponcopepkamme W a30TCOJIEpIKAIIHE
OpraHWYECKHE COeTUHEHMS. BHICOKOMONIEKYIIPHBIC COSTMHEHUS

2.1

ChopmMupoBaHHOCTh YMEHHMHA NPUBOJIUTH TPUBUAILHBIC HA3BAHMUS
OT/ICJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIUJICH, AlleTUJIEH,
ATWJICHTJINKOb, TIULEpUH, (peHomn, (opmanbaerun, aneraabIeTu/l,
MypaBbHHAsi KHCIJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTA,
CTeapuHOBas KHUCJIOTA, TIIOKO3a, (DPYKTO3a, Kpaxmall, IeJITI0J03a,
TJIUIIVH)

2.2

CdhopmMupoBaHHOCT, YMEHHM XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
du3nyecKue W XHMHYECKHE CBOWCTBA THITMYHBIX IPEIACTABHTEIICH
pa3IMYHBIX KJIACCOB OPraHUYECKUX BEMIECTB (METaH, 3TaH, JTHIICH,
nmpomuiieH, arneTtuieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzod,
METaHOJI, 3TaHOJI, STHJICHTIINKOJIb, TIUIEPHH, (DEHOJI, aleTaIbICTH/I,
MypaBbUHAS W YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMal, IeJUT0JI03a,
AMUHOYKCYCHasI KUCJIOTa)
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ChopmMupoBaHHOCTH YMEHUSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXAY  TUIHWYHBIMU  [PEACTABUTEISAMH  Pa3IUYHbIX  KJIACCOB
OPraHUYECKUX BEILIECTB YPaBHEHUAMU COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIMN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CdhopmupoBaHHOCT, ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKH
YTJIEBOJIOPOHOTO ChIpbs (HE(MTh, MPUPOAHBINA Ta3, Yroyb), CIOCOOBI
UX TepepadOTKM U  MPAKTHYECKOE MPUMEHEHHE IPOTyKTOB
nepepadoTKu

XUMUS U )KU3HB. PacyeTsl

3.1

ChopmupoBaHHOCTh YMEHHI BIIaIETh CHCTEMOW 3HaHUI 00 OCHOBHBIX
METO/IaX HAYYHOr'0 TO3HAHUSI, UCIIOJIb3yEMBIX B XUMHU ITPU U3yYEHUH
BEIIECTB M XUMHUYECKUX sBJICHUA (HAOIIOIEHUE, W3MEpEHUeE,
SKCOEPUMEHT,  MOJICIMPOBAHME),  HUCIOJL30BaTh  CUCTEMHBIC
XAMUYECKUE 3HAHUA JUIi NOPUHATUS PEIIEHW B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHHH COONIOAATh TpaBUjIa IOJIH30BAHUS
XUMHUYECKON MOCYyAOW W J1a0OpaTopHbIM OOOPY/IOBAaHHUEM, a TaKkKe
npaBuia oOpalleHusl C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLUSIMHU
IO BBITTOJTHEHUIO JTa00OPATOPHBIX XUMUYECKUX OIBITOB

33

ChopMuUpOBaHHOCTh YMEHUH TTAHUPOBATH U BBITIOJIHITH XUMUYECKUN
OKCHEPUMEHT  (IIPEeBpAICHUs  OPraHMYECKMX  BELICCTB  MPH
HarpeBaHWHM, T[IOJIyYCHUE OTWICHA M HU3YYCHHE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB, JICHATYpAIUs OSIKOB
IPH HarpeBaHWH, IIBETHBIE pEaKIUU OETKOB) B COOTBETCTBUU C
IIPaBHJIAMU TEXHHUKH 0€30ITaCHOCTH MPH OOpAIeHNH C BEIIESCTBAMU U
7abopaToOpHBIM  O0OpYZOBaHWEM;  TPEACTABIATH  PE3YIbTAThI
XUMHYECKOTO  JKCIIEpUMEHTa B  (opMe 3anucH  ypaBHCHHU
COOTBETCTBYIOIIUX PEAKIMH W (POPMYJTUPOBATH BBHIBOJBI HAa OCHOBE
ITHUX PE3yJbTATOB

3.4

ChopmMupoBaHHOCT ~ YMEHUW  MPOBOAMTH  BBIUMCIEHHUS IO
XUMHYECKUM YpaBHEHUSAM (Macchl, 00beMa, KOJIMYECTBA MUCXOAHOTO
BEIIIECTBA WJIM NPOJYKTa PEAKIMU IO HM3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO U3 UCXOIAHBIX BELIECTB WM MPOAYKTOB PEAKIIUN)

3.5

ChopMUpOBaHHOCT ~ YMEHUH  KPUTUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAINIO, MOTYyYaeMyl0 W3 pPa3HbIX HCTOYHHKOB
(cpeactBa MaccoBoii nH(popMaluu, cetb UHTEpHET U Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIIO/IaTh TMPaBHJIa SKOJIOTHUYECKH
eJIeCO00Pa3HOT0 TMOBEACHUSI B OBITY M TPYIOBOM N€ATEIbHOCTH
B LIEJSIX COXPAHEHUS CBOETO 3I0POBbS U OKPYXKAIOIIEW NPUPOIHON
Cpenbl, OCO3HABaTh ONACHOCTh BO3JEWCTBHUS HAa JKUBbIE OPraHHU3MBI
ONpEEIEHHBIX OPTraHUYECKUX BEUIECTB, IOHUMAasl CMBICIT IOKAa3aTes
[TAK (mpeaenbHO JOMYCTUMOM — KOHIEHTPALMM), MOSCHATH Ha
npuMepax CrocoO0bl YMEHBIICHUS W MPEJOTBPALICHHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHHU3M YeJIOBEKa

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA

Kon

[TpoBepsieMblil JIEMEHT COECPKAHUS

1

TeopeTrnyeckre OCHOBbI OpraHUYECKON XUMUU

1.1

HpCI[MCT OpFaHHqCCKOﬁ XUMHHN: €€ BOBHUKHOBCHHUEC, PA3BUTUC U 3HAYCHHC
B IIOJYYCHHMHM HOBBIX BCIICCTB W MAaTCpPHUAJIOB. TCOpI/IH CTpOCHUA
OPraHUYICCKUX COC,Z[I/IHCHI/Iﬁ AM. BYTJ'ICPOBa, €C OCHOBHBIC ITOJIOKCHH A

1.2

CtpykTypHble (hOpMyJibl OpraHUYecKUx BelecTB. ['omomnorus, uzomepus.
Xumuyeckas CBsi3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE
cBs3u. [Ipencrapnenue o kiaccupuKalMy OPraHuYeCKUX BEIIECTB

1.3

HoMenknaTtypa OpraHm4yeckux COEAUHEHUM  (cUcTeMaTHyecKas) |
TPUBHAJIbHBIE  HA3BaHUS  BAXKHEUMIIMX  MPEICTaBUTENEH  KJIACCOB
OpraHUYECKUX BEIIECTB

YrineBonopoabl

2.1

AnKaHBI: COCTaB M CTPOCHME, I'OMOJIOTMYECKHW psa. MeraH M 3TaH —
IpocCTeiIre NPeCTaBUTENH aJTKaHOB: (PU3NUECKHe U XUMHUECKHUE CBOMCTBA
(peakuuu 3aMelIEHUs] U TOPEHHsI), HAXOXKJIECHHE B NPHUPOAE, MOJyUYECHHE
Y IIPUMEHEHUE

2.2

AJIKEHBI: COCTAaB U CTPOEHHUE, TOMOJOTUYECKUN PsAJl. DTUJIEH U MPOIUIIEH —
poCTeiIre NPeACTaBUTENH ATKEHOB: (PU3MUECKUEe U XUMUYECKUE CBONCTBA
(peakuuu THUAPUPOBAHMS, TATOTCHUPOBAHUSA, THApPATALNN, OKHUCICHUS
Y TIOJINMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE
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Ankanauensl: Oyranuen-1,3 u MerunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XUMUYECKue  cBoMcTBa  (peakius — nonumepusanuu).  [lomydenue
CUHTETHYECKOTO KayuyyKa U PEe3UHbI
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ANKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN P,
AneTunes — NpOCTEMIIMM IPENCTABUTENb AJIKWHOB: COCTaB, CTPOECHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (peakuuu THUIPUPOBAHUS,
raJIOT€HUPOBAHMS, TUAPATALINH, TOPEHUS ), IOJyYEHHE U IPUMEHEHNE
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2.5

Apensl. benzon: cocraB, cTtpoenue, GuU3NYECKUE U XUMHUECKHE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), MOJTYYEHUE M NPUMEHEHHE.
Tonyon: cocraB, ctpoeHue, (pU3NUECKUE U XUMUUYECKHE CBOMCTBA (peaKiuu
rajoreHUpPOBAHUS U HUTPOBAHUSA ), TOJYUYEHUE U IPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHyecKasi CBA3b MEX]y YriIeBOAOPOJAMHM, MPUHAJICKAIIUMHU
K pa3JIM4HbIM KJaccaM

2.6

[TpuponHble MCTOYHHUKHU YIIeBOAOpoAOB. llpupoaHblii ra3 u MOIMyTHBIE
HepTsaupie Ta3pl. Hedtp u ee mpoucxoxaenue. CrnocoObl mepepaboTKu
He(TU: NEPEeroHKa, KPEeKUHT (TepMHYECKUH, KaTaIUTUYECKUIA), MUPOIIHU3.
[TponykTel mepepaboTK HEPTH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosib ¥ IPOAYKTHI €r0 nepepadoTKu

KPICJ'IOpO,Z[COI[Cp}KaH_II/IC OpPraHN4YCCKHUEC COCANHCHUA

3.1

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TAaHOJN: CTPOEHUE,
¢busznyeckue U XUMUYECKUE CBOMCTBA (PEaKUu C aKTUBHBIMHU METaslJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEeHHe), IpUMeHeHrne. BoopoaHbie CBSI3U MEXKIY
MOJICKYJIaMHA CIHUPTOB. JleliCTBHME METaHOJa M 3TAHOJA HAa OPraHU3M
4yenoBeka. MHOroaTOMHbIE CIIUPTHI. DTUJIEHTJIUKOJIb U TJIMLEPHUH: CTPOEHHUE,
¢busznueckue ¥ XMMHUYECKHE CBOWCTBA (B3aMMOJEUCTBUE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs PEaKIUsl HAa MHOTOAaTOMHBIE CIIUPTHI). [lelicTBue
Ha OPraHu3M 4esioBeKa. [ [puMeHenne riavueprHa U 3TUICHTJIUKOJIS

3.2

@deHoN: CTpOCHHE MOJIEKYNbl, (U3NYECKHe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penosna. [Ipumenenue penona

3.3

Anbaeruapl U KeTOHbL. DoOpMalbIeTHl, aleTadbJCTul: CTPOCHHE,
bu3nMYecKkue ¥  XUMUYECKHE CBOWCTBA (peaKkuu  OKHWCICHUS U
BOCCTAHOBJICHUS, KAUECTBEHHbBIC PEAKIINH), OJYYCHUE U TPUMEHEHUE

3.4

OnHOOCHOBHBIE TIpeeibHBICE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpoeHHe, (GU3MYECKHME MU XUMHUUYECKHE CBONCTBA
(cBoiicTBa, 00IIHE I KJIacca KUCIIOT, PEaKIus dTepurKaIum), moxydecHue
u npuMmeHeHue. CTeapuHOBass U OJIEMHOBAs KHUCJIOTHI KaK TMPEIACTABUTEIIH
BBICIITUX KapOOHOBBIX KHCJIOT. MbUIa KaK COJU BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ICHCTBUE

3.5

CnoxHble >Qupbl Kak MNPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['maponuns
cioxHbIX 3¢pupoB. Kupsl. I'maponus xupos. IllpumeHeHue XHUpOB.
buonorunyeckas poap KupoB

3.6

VYrneBoapl: cocTaB, Kilaccuukanus — YrieBoJoB  (MOHO-, JHU- H
noymcaxapuabl). [JF0Ko3a — MPOCTEUIINK MOHOCAaXapH: OCOOECHHOCTH
CTPOCHUS  MOJEKyJIbl, (U3MYECKHUE U  XUMHUYECKHE  CBOMCTBa
(B3aumogpeiicteue ¢ ruapokcuaom meau (1), okucienne aMmMuadyHbIM
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pactBopoM okcuma cepedpa (I), BoccraHoBiIeHUE, OpOKEHHUE TIIFOKO3bI),
HaxXOKJIEHHWE B TIPUPO/JIE, MPUMEHEHUE, Onoorndeckasi posib. GOTOCUHTES.
®pykTo3a KaKk M30Mep TIIIOKO3bl. Kpaxman M 1e/rono3a Kak MpUpOIHbIC
nosmMepbl. CTpoeHHEe KpaxMala U 1eJUTI0I03bl. DU3NUecKre U XUMHUYECKUE
CBOMCTBA KpaxMaja (TUAPOIN3, KaYeCTBEHHAS PEaKIHsl C HOJIOM)

A30Tcoz[ep>1<amne OpPraHN4eCKHEC COCAMHCHHA

4.1

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuveckue coeAuHeHus. Puznueckre
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha TpUMepe TJIMLHHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTu bl

4.2

benku kak nmpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHASA U TPETUYHASI CTPYKTypa OeIKOoB. XMMUYECKHUE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEaKINK Ha OeIKU

BBICOKOMONEKYIJIAPHBIE COEUHEHUS

5.1

OCHOBHBIE TOHATHSI XUMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEHNEHb IOJUMEPU3ALNH, CPEIHSSA
MoJsieKysipHass mMacca. OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUH — OJIMMEPU3ALINS U MTOJMKOHACHC AU
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11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM

NPOrpaMMbl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMBbl CPEHETO 00111er0 00pa30BaAHUS

1

Teopernueckre OCHOBBI XUMUU

1.1

Bnanenne cucteMoll XMMHYECKMX 3HAHUM, KOTOpPAsl BKIIOYAET:
OCHOBOINOJIATaloIMe MOHATUA  (XMMHYECKUH  3JIEMEHT, aTOM,
AIIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-AJIEKTpOHHBIE OpOUTANU
aTOMOB, HMOH, MOJIEKYJIa, BAaJICHTHOCTb, JJEKTPOOTPULATEIBHOCTD,
CTENEHb  OKHUCIICHHs, XHMMHYECKas CBS3b, MOJIb, MOJIIpHas
Macca, MOJIAPHBIA OO0BEM, KpUCTAIMYECKas pelieTka, THUIIbI
XUMHUYECKUX PEAKIHUM (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30-
U DHIOTEPMUYECKHE, pEeaKIMh HOHHOro OOMeHa), pacTBOp,
DIIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh XUMHUYECKOM pEaKIHH,
XUMUYECKOE  DPaBHOBECHE); TEOpPHMM M  3aKOHbl  (Teopusd
DJIEKTPOJIUTHYECKON  auccouuauuu, llepmomnueckuin 3axkon ..
MeHnaeneeBa, 3aKOH COXpPaHEHUs] Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH  SI3bIK  XUMHHM, (DAKTOJIOTMYECKHE CBEIEHUS O
CBOICTBaX, COCTaBe, MOJYyUYEHWH M OE30MaCHOM HCIOJIb30BaHUU
BRXHEHMIINX HEOPraHMYECKUX BELIECTB B OBITY M IPaKTUUYECKON
NEATEIBHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh yMEHUM BBISBISATh XapaKTepHbIE MPU3HAKU
U B3aMMOCBS3b M3YyUYEHHBIX MOHSITHH, TPUMEHATH COOTBETCTBYIOLINE
MOHATUSI TPU OINUCAHUM CTPOCHHSI M CBOMCTB HEOPraHUYECKUX
BEILIECTB M WX MPEBPALICHUN; BBISBISATh B3aUMOCBA3b XUMHUYECKHX
3HAHUN C TOHATUSIMU U TPEJCTaBICHUSMU JPYTUX ECTECTBEHHO-
Hay4YHBIX MPEIMETOB

1.3

BnageHnne OCHOBHBIMH METOAAaMH HAyYHOTO TIO3HAHHS BEIIECTB
U XUMHUYECKHMX SIBJICHUHN (HAONIOACHWE, M3MEpPEHHEe, SKCIEPUMEHT,
MOJICIIUPOBAHKE)

1.4

ChopMupoBaHHOCTh YMEHHI ONpPENEATh BAJICHTHOCTh M CTEICHb
OKHCJICHUSI XHUMHUYECKHUX DJIEMEHTOB B COCAMHCHUSIX Pa3IMIHOTO
cocTaBa, BHJ XHMHYECKOW CBs3M (KOBaJCHTHAs, HOHHAs,
MeTaJuTndecKasi, BOJIOPO/HAS) B COCIMHECHUSX, TUTT KPUCTAITNICCKOM
pEIIETKH KOHKPETHOT'O BEIIECTBa (aTOMHAs, MOJICKYJISIpHAsI, HOHHAS,
MeTaJlJTHYecKas)
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1.5

ChopmupoBaHHOCTH YMEHUU ONPEACIIATh XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCAUHEHUM

1.6

CdhopMupoBaHHOCT,  yMEHHS  KJIACCH(UIIMPOBATh  XUMHYECKHE
PEaKIuy Mo Pa3IunIHBIM MPU3HAKaM (YUCITy U COCTaBY pearnpyrommnx
BEIIECTB, TEIIOBOMY J(G(}EKTy peakiuy, HW3MEHCHHUIO CTeleHEH
OKHCJICHHS  DJIEMEHTOB,  OOpaTMMOCTH  pPEaKIMH,  YYacCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTAaBJSITH YpPaBHEHHSI pEAKIIHi
pPa3IMYHBIX THIOB, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUSI peakluid
MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, TPU KOTOPBIX ATH PEAKIIUU UTYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUI MTPOBOJIUTH PEAKIINHU, TOITBEPHKIAIOIIIE
KAQUEeCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHWUYECKUX BEILECTB,
pacno3HaBaTh OMBITHBIM MyTEM HOHBI, MPUCYTCTBYIOUIUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB

1.9

CdhopMupoBaHHOCTH YMEHHUI PACKPHIBATH CYIIHOCTh OKHCIIATEIHHO-
BOCCTAHOBUTEJIBHBIX  PEaKIIHi MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUi

1.10

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEAKITUHU OT Pa3TUYHBIX (PaKTOPOB

1.11

ChopMupOBaHHOCTh yMEHHH OOBSICHITH XapakTep CMEIICHHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpunIun Jle [latenbe)

O6ma;1 M HCOPraHMYCCKas XUMHUs

2.1

ChopmupoBaHHOCTh YMEHUI pacKpbhIBaTh CMBICT [lepmomnueckoro
3aKOHa J.. Menneneesa 51 JEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOUIYI0, OOBSCHUTENBHYI0O M  IPOTHOCTUYECKYIO

byHKIIMHN

2.2

ChopMUpOBaHHOCT, ~ YMEHUW  XapaKTEepU30BaTh  AJIEKTPOHHOE
CTPOCHUE AaTOMOB XUMHUYECKUX »JJeMeHTOB | — 4 mnepuoqoB
[Ieproanueckoi cucTeMbl XuMH4eCKUX 31eMeHTOB .M. Menneneesa,
UCIIOJB3YS TOHATUS «S-, P-, d-2JIIEKTPOHHBIE OPOUTAINY,
«QHEPreTUYECKUue YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M WX COCIWHEHUW MO MEepUoiam
u rpynmnaMm llepuognueckor CUCTEMBbl XHMHUYECKHX DSJIEMEHTOB
J.1. Menneneera
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23

ChopmMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBONCTBA HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/IATH CYIIECTBOBAHNUE T'€HETUUYECKOMN CBSI3U MEXIY
HEOPTraHUYECKUMH  BEIIECTBAMU  C  [OMOIIBI  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIUI

24

ChopMupoBaHHOCT YMEHMM  YCTaHaBIMBAaThb MPUHAAJIEKHOCTD
HEOPraHUYECKUX BEHIECTB MO HUX COCTABY K OMPENIEIICHHOMY KJAccy
(rpymrme) coenMHeHH (TPOCThIE BEIIECTBA — METAJLIBI U HEMETAILIBI,
OKCHUJIbI, OCHOBaHUS, KUCIOTHI, aM(pOTEPHBIE THIPOKCHUIbI, COJIN)

2.5

CdopMupoBaHHOCTh YMEHHI UCHIOJB30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUIsL  coCTaBlieHUsT (OPMYJ BEIIECTB M ypPaBHEHUH XWMHUYECKHX
peakiuii, cucrematudeckyro HomeHknatypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMS OTACIbHBIX HEOPraHMYECKUX BEIIECTB (YyrapHblil ras,
VIJIEKUCTIBIN Tra3, aMMHaK, TalleHass W3BECTh, HETallleHas WU3BECTh,
MUTHEBAs COJA, MUPUT U APYTHE)

2.6

ChopmMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPAKAATh CYIIECTBOBAHUE T€HETUUECKON CBA3U MEXKIY
HEOPraHWYECKUMHU  BEUIECTBAMU  C  TOMOILNBIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

2.7

ChopmMupoBaHHOCTh YMEHHH INTAHUPOBATH U BHITIOTHATH XUMHYECKHMA
AKCIIEPUMEHT (pa3fioKeHHe NEepPOKCHAa BOAOPOAAa B TMPUCYTCTBUU
KaTajau3aTopa, ONpeAesICHHE CPeAbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HWHJUKATOpA, BIUSHHUE Pa3IUYHbIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKIMH, pPeaKud HOHHOro oOMeHa,
KaueCTBEHHBIC PEaKIMK Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PELICHHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TEMam
«Metamb» u «HemeTtamibl») B COOTBETCTBUU C MTPABUIIAMHU TEXHUKHU
O0e3omacHOCTH MpU OOpallleHHH C BELIECTBAMH M J1a00paTOpPHBIM
000pynoBaHuEM; NPEACTaBIATh  PE3YJbTAThI XUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3alucH YPaBHEHUM COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHHH COONIOAATh TpaBUjIa IOJIH30BAHUS
XUMHUYECKON MOCYyAOW W J1abOpaTopHbIM OOOPY/IOBAHHUEM, a TaKkKe
npaBuiia OOpamieHus ¢ BEIIeCTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU
10 BBIMOJIHEHUIO JA0OPATOPHBIX XUMUYECKUX OTBITOB

29

ChopmupoBaHHOCTH ~ YMEHHHM  XapakTepHU30BaTb  XHMHUYECKHE
IIPOLIECCHI, JIEJKAIME B OCHOBE IIPOMBIIUICHHOIO IOJIYYEHUsI CEPHOU
KHUCTIOThI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTH IMPEACTaBICHUIN
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00 06HII/IX HAay4YHBIX IIPHHIOMUIIAX MW JKOJOIMYCCKHX HpO6JICMaX
XUMHUYICCKOI'O ITPOU3BOACTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdhopMupOBaHHOCTH TPECTABICHUNA O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBCHHO-HAYYHONH KAapTUHBI MHpA, POJIM XHMHH B TO3HAHUU
SBIICHUN TPUPOIBl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMON
JUTSL pEIICHUsI MPAKTUYECKUX 3a7ad U AKOJOTHUECKH 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO ¥ TIPUPOTHOMN CpeJie

32

CdhopmupoBaHHOCTH YMEHHU KPUTHYECKHU aHAJIU3UPOBATH
XMMHUYECKYI0 HH(OPMALMIO, MOITY4aeMYI W3 pa3HbIX HCTOYHHMKOB
(cpencTBa MaccoBO KOMMYHUKALIMM, c€Th IHTEpHET U IpyTrHe)

3.3

CdopmupoBaHHOCTh yMEHHMI CcOOJIO/IaTh MpaBHJIa 3KOJIOTHYECKH
1eJecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JIE€ATEIBbHOCTH
B LIEJISAX COXPAHEHHSI CBOETO 30POBBbI M OKPYXKAIOIIEH MPUPOJHOU
cpenbl

34

Oco3HaBaTh ONACHOCTh BO3JCHCTBUS Ha KUBBIE OpPraHU3MBbI
OIPEAECIICHHBIX BEIIECTB, NOHMMAs cMbIca nTokasarens [IJIK, noscHsaTh
Ha IpUMepax CrocoObl YMEHBIIIEHUSI U PEOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBHUS HA OPTAHU3M YEJTOBEKA

3.5

ChopMupoBaHHOCT, ~ YMEHWUW  MPOBOJUTH  BBIYUCICHUS  C
UCTIOJIb30BAHUEM TOHITHS «MAaccoBasi JIOJIsl BEUIECTBA B PacTBOPEY,
O00OBEMHBIX OTHOIICHWN Ta30B MPU XHUMHUYECKHUX PEAKIUSAX, MAaCCHI
BEIIECTBA WJIM 00bEMa T'a30B MO W3BECTHOMY KOJHYECTBY BEIICCTBA,
Macce Win 00beMy OJHOTO M3 YYacTBYIONIMX B PEAKIMU BEIICCTB,
TerI0Boro ¢ (exra peakuu Ha OCHOBE 3aKOHOB COXPAHECHHS MaCChI
BEIIECCTB, MPEBPAIICHUS U COXPAHCHUS DHEPTUN

IIpoBepsieMble 3J1€MEHThI COAEPKAHUS

Kon [IpoBepsieMblIi DIEMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBbI XUMUU
1.1 XAMUYECKHN 3yeMeHT. AToM. Sapo aroma, HU30TONBI. DJIEKTPOHHAS

00o0JiouKa. DHEpPreTHuecKre YpPOBHH, MOJYPOBHH. ATOMHBIE OpOUTAIH,
s-, p-, d-anmemenThl. OCOOEHHOCTH pacHpeAcsieHUs JJIEKTPOHOB IO
opOHTAaNISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJOB. DIEKTPOHHAS
KOH(Uryparus aToMOB
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1.2

[Tepnoanyeckuii 3akoH u Ilepuoauueckas cuCTEMa XMMUYECKUX JIEMEHTOB
.. MenneneeBa. CBsA3b IEpHOAMYECKOTO 3akoHa u Ilepmogmueckoit
cUCTeMbl XuUMHYECKUX »diemeHToB J[.M. MennaeneeBa ¢ COBpEeMEHHOMN
TEOpUEH CTPOCHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIESCTB
[0 rpynmnaM M nepuojaMm. 3HauyeHHWE MEPUOJAUYECKOrO 3aKOHA B Pa3BUTHU

HayKH

1.3

CrpoeHue BellecTBa. XHUMHUYECKAs CBsI3b. BHIBl XUMHYECKOW CBS3U
(xoBaJIeHTHasl HEMOJSIpHAs W MOJSpHas, MOHHAsA, MeTauinueckas). VoHBbI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHONM XUMHUYECKOM
cBsi31 (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogopoaHas cBs3b

1.4

BasleHTHOCTB. DJIEKTPOOTPULATENBLHOCTh. CTENEHb OKUCIICHHUS

1.5

BemiectBa MOJIEKYJSIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAUIMYECKOW PEHIETKH.
[lonsitue o mucnepcHbIX cucteMax. VICTUHHBIE M KOJJIOMIHBIE PACTBOPHI.
MaccoBas 1071 BeIlIeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Homenknarypa
HEOPTaHUYECKUX BEIIECTB

1.7

Xumuuaeckass peaknus. Krnaccupukarumss XUMUYECKUX — PEakiuid B
HEOPraHUYECKOW W OPraHMYeCKOM XHUMHUHU. 3aKOH COXPaHEHHUsI MacChl
BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX
peaKumax

1.8

CKOpOCTh peakilfu, €€ 3aBUCUMOCTb OT PA3IMYHbIX (DAKTOPOB

1.9

OOpatumble peakiuu. XUMHUYECKOE paBHOBecHe. DaKTOpBI, BIUSIOLIUE
Ha COCTOsIHHE XUMH4YeCcKoro paBHoBecus. [Ipuanun Jle [larense

1.10

DrexkTponuTryeckas auccoryainus. CHIbHbIC M Ccja0ble 3JIEKTPOJIHTHI.
Cpena BOAHBIX PAcTBOPOB BEIIECTB: KHCINAs, HEHTpaibHAas, IICIIOYHAS.
Peaknum nonHoro oomena

1.11

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC pC€akuuu

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxkenune HemetaiuioB B llepuomnyeckon cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u OCOOEHHOCTH CTPOCHHS
aToMoB. DU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAILIOB
(Ha mpuMepe KucIopoaa, cepol, hochopa u yriaepoaa)
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2.2

XUMUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriaepoma W KpeMHHS) M HX COEAUHEHMM (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KHUCIOT, BOJOPOJIHBIX coenuHeHuit). IIpumenenue
Ba)KHEUIIINX HEMETAJUIOB U UX COCINHCHUN

23

Mertannel. [lonoxenne metamios B llepuoandeckon cucreme XMMUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIJIEKTPOHHBIX
o0osouek aromMoB MeTtamioB. OOmme (u3nuveckre CBONCTBA METAJUIOB.
CrutaBbl METaUIOB. DIEKTPOXUMHYECKUH Pl HAIIPSHKEHUI METAIIOB

24

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATPHM, KaJlui, KaJbIIUH,
MarHui, aJFOMAHUHN, IIMHK, XPOM, JKeJIe30, MeJIb) U UX coequHeHuid. O0mme
CIIOCOOBI MOTyYeHHS MeTaIoB. [[puMeHeHre MeTaioB B OBITY U TEXHUKE

2.5

I'enernueckas CBA3b HCOPraHn4CCKNUX BCIICCTB, IMpHUHAIJIC)KAIINX
K pa3JIMIHbIM KJIaCcCaM

XUMUS U )KU3Hb

3.1

Ponp xumum B o0ecriedeHur SKOJIOTHIECKOM, SHEPTETUIECKON U MHINEBON
0€30macHOCTH, pa3BUTUU MeEAUIUHBL. [lOHATHE O Hay4YHBIX METOaax
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUAN

32

[IpencraBnenuss 00 OOMmMMX HAyYHBIX NPUHLUIAX [POMBIIUIEHHOTO
[OJIyYECHMS BaKHEHIINX BEIIEeCTB. Yen0BEK B MUPE BEIIECTB U MATEPUAIIOB:
BAKHEMIIME CTPOUTENIBHBIE MaTEpUalbl, KOHCTPYKLUHMOHHBIE MAaTEPHUAIIBI,
KPACKH, CTEKJIO0, KEpaMHUKa, MaTepUAJIbl I dJIEKTPOHUKH, HAHOMATEPHUAIIBI,
OpPraHUYECKHE U MUHEPAJIbHbIE YOOpEHMUS

33

Xumusg U 370pOBbE YEJIOBEKA: MpPaBUJIA HCIIOIb30BaHUSI JIEKAPCTBEHHBIX
npernapaToB, IMpaBuiia O0€30MaCHOTO KCIIOJIB30BAHUS MPENapaToB OBITOBOM
XUMUU B TOBCEIHEBHOM KU3HU
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