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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHOW MPOTPAMMbl CpPEAHEro O0O0IIeTo 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJOBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenmU(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MrpaeT 0coOyio pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rI00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. @OpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeunlecTB. CBeieHHS 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJIOM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHsS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HMEIOIMX 0a30BOo€ 3HAYCHHE I
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TVIaBHBIMHM LEISIMU W3Y4YEHUsS INpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakuuid, HEOOXOOUMBIX [UIsI NPUOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHUsS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETBD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE NI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, OOyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIleHUuss M TOPEHHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytamueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUsIeH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAJICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOAAMH, TOpPEHUE), NpUMEHEeHHEe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DopMalbIeruj, aneTalbIErui: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, Peakiusl 3TeprupHuKalum), MoJIydeHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumb.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJI0/ICHUE 1 OMHCaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuognyeckoil cucTeMbl
xumudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJSIpPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBas 10Ji11 BEHIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabsun «[lepuoanueckas cucremMa xumuueckux snemeHtoB [I. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIb30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHENUIIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHHUI METAIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPAILCHHI:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: IpaBWJia HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
PECYpPCHI.

TexHonmorus:: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalrleBTUYECKass  MPOMBIILUIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHCKONW TpaxKIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro oOIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITa I1O3HABATEJILHOM M MPAKTUUYECKON JesATEIbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COILMAIBHBIX HOpPMax M TpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUUECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TPaBUJl HHIUBUIYAIHHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOodecCuii pa3IudHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YIEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAyYHOM KapTHHBlI MHUpa U CHEHU(PUKY METOJIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTU C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH [UISI KJIacCU(UKALMU BEUIECTB H
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPU PEUICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XHWMHYECKHX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs MPaKTUYECKUX 3aJlayd, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaleil: TpUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI T€MbI B XOJ€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHasH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEphbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTb HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JlaBaThb WM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCTIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh, yMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO H3 MCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXke IpaBUiia OOpaIICHUS C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YCHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMU OPraHUYECKHUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alucu ypaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBWja  DKOJOTUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHITh Ha mpuMepax CHocoObI
YMEHBIIICHUS ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K ONPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
N. MenneneeBa u 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEpPreTUYECcKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIIKNE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBIMOJHATH XWMHUYECKUIN
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMU M JIAOOPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.
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Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B TO3HAHUU
SBIIGHUWA TpUPOIBbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKUN PsAMl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIB30BAThH
COOTBETCTBYIOIIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WILITIOCTPALUA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COESAMHEHUAX (OJUHAPHBIE U KPAaTHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. bytiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIoso3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3nMvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMUJIeH, aneTuieH, OyramueH-1,3, metmnOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  OPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, TPUPOHBIN Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIIOJEHUE, HU3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 NPUHATHS PEHIeHMH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh YMEHHI COOJIIOATh MpaBWIa  IOJIb30BAHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKXKe
rpaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHUS] OPIraHUYECKUX BEIIECTB MIPU HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MmacHOCTH TpU OOpalleHHH C BEIIeCTBAMU M JIaOOPaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIHMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOANUTH BBIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WIN
MPOAYKTA peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB MIJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, TOJIY4aeMyl M3 pa3HbIX HMCTOYHHMKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEISIX COXPAHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
omnpeAeNéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS M TPEeNOTBPAILEHUS HX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoM XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKMCIIEHUsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYeCcKas pelETKka, THIbl XUMHUYECKUX peakIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakMy HMOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTaHOBUTEIIb,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

13

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupoOBaHHOCTh YMEHHUH ONpEAEATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBs3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTATUTMYECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHas,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpOBAaHHOCT,  YMEHHsI  KJIacCH(UIIUPOBATH  XUMHUYECKUE

peaKuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  Y4aCTHIO

KaTaJin3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  pEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHHUS pEaKUUN
MOHHOI'0 OOMEHA, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMHM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIMU OT Pa3InuHbIX (PAKTOpOB

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle HlaTenbe)

OO6m1ast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIica [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTpOHHBIE OpOWUTAN», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpUoJaM W Tpymnmnam

[Tepuonnueckoit cucrembl xumuieckux 3neMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  [IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMpENEIEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHUIbI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIC
Ha3BaHMs OTIENbHBIX HEOPraHUYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAIIEHAs W3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
NOATBEP)KAATh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXKAY
HEOPTaHMYECKUMHU  BEIIECTBAMH €  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3jioKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaJn3aTropa, ONpelesIeHHe CPEeIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KauecCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pElICHHE SKCHEPUMEHTANbHBIX 33Jad 0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PC3YJIbTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTb30BAHUS
XUMHUYECKON TOCYI0M W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUpPOBAHHOCTh TPEJICTABICHUNH O XUMHUYECKOW COCTABIISIOIIEH

eCTeCTBeHHOHaY‘{HOﬁ KapTUHbl MHpa, pPOJIM XUMHU B TMO3HAHWUU




3.2

3.3

SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3a/7ad M JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTHUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJYy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIa DKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYIOBOHM JAEATEIBHOCTH B
LESIX COXPAaHEHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOIHOMN

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, MOHUMas cMblci nokasarens [1/IK, noscHaTe
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX PEAKIUSAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeIrI0BOro A eKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA S9HEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

1.2

Hpez[MeT OpFaHquCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIY4YCHHH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUSA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

CtpykrypHble (OpMYIbl OpraHMYecKHX BelmlecTB. ['oMmosorus, u3oMmepus.
XuMHU4YecKasi CBsI3b B OPraHUYECKUX COCIWHEHUSIX — OJAMHAPHBIC M KpPaTHBIE

csi3u. [IpecraBneHue o KacCHPUKAIU OPTAaHUICCKUX BEIISCTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  COEAMHEHUW  (cuUcTeMaTHdeckas) |
TPUBHUAIIbHBIE HAa3BaHUs BAXHEHUIIUX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYeCKMi psan. MeraH u dTaH —
HpocTelIIne MPeJCTaBUTENN alKaHOB: (PU3NYECKHe U XMMHYECKHE CBOICTBa
(peakuuy 3aMelIeHHMs] U TOPEHUs), HAXOXJACHWE B MPHUPOJE, MOJydyeHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psAA. DTUJIEH U MPOMWIEH —
IpoCTelIINe MPEJCTAaBUTENN ANKEHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakMM THJIPUPOBAHUs, TaJlOTEHUPOBAHUS, THUApATallUU, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeiIne
XUMHYECKHE CBOIICTBA (peakiust MOJIMMEpHU3aITUN ). [Tonyuenune

CHHTETUYECKOIO KayuyyKa ¥ PE3UHBI

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ATeTHUIICH
— MPOCTEUIINI TpPEeICTaBUTENb AKMHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMHUYECKHE CBOHCTBa  (peakIMu TUIAPUPOBAHUS, TaTOTEHUPOBAHUSA,

TUpaTaliy, TOPEHHUs ), OJydYeHUe U IPUMEHEHNE

Apensl. beHson: cocra, crpoeHue, (U3MYECKUE W XHUMHUYECKHE CBONCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBONCTBA (peakiuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHHUC. TokcuyHOCTH




apeHoB. ['eHeTHuecKkas CBS3b MEXJY YIJIEBOJIOPOAAMHU, MPUHAMIEKAILUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YIJIEBOXOPOAOB. I[lpupomnslli ra3 W IOIYTHBIE
HedtsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaauTHuecKuil), muponus. [IpogykTsl
nepepaboTku HepTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KameHHbI#1 yroib ¥ NpoIyKThl €ro nepepadboTKu

Kucnopoacoaepxaiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHbple OIHOATOMHBIE CHOUPTHL. MeTaHON M 3TaHON: CTPOECHHE,
¢du3nyeckue U XUMHUYECKHE CBOMCTBA (pPEeaKkLMU C aKTUBHBIMU METallJIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomopoaHble CBA3M MEXIy
MOJIEKYyJaMH CIIUPTOB. J[eliCTBHE METaHOIIA ¥ 3TAHOJIA HA OPTraHU3M YelIOBEKa.
MHoOroaToMHbl€  CIHUPTHL.  DTUJIEHIJIMKOJIb W  [JIMLEPUH: CTPOEHHUE,
¢u3nueckne M XUMHUYECKUE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusl HA MHOTOaTOMHBbIE CIMPThI). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC TIMOCpruHa U OTUJIICHTJTIMKOJIA

@DeHo:  CTpOSHWE MOJICKYJbl, (PHU3WYECKUEe W XWMHUYECKHUE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue gpenomna

3.3

Anpaeruapl U KeTOoHbl.  DopMmalpleruji, aueTalbJeruji: CTPOCHHUE,
¢usznyeckne M XUMHYECKME  CBOICTBa  (peakuu  OKHUCIEHUS W

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTpOeHHe, (PU3NUECKUEe U XUMHUYECKUE CBOMCTBa (CBOMCTBA, 00mIHe
JUI KJjlacca KUCIOT, Peakuus STepU(HKalMK), MOJy4yeHHEe U NPUMEHEHHE.
CreapuHOBass M  OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTENN  BBICIINUX
KapOOHOBBIX KHUCJIOT. MpblIa Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, HX

MoOIoIIee NeHCTBUE

3.5

3.6

Crnoxnble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
clOXHBIX 3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KupOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(UKalUs  YrIeBOAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKO3a — TIPOCTEHIIHMIA MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHAaYHBIM PACTBOPOM OKCHIA
cepebpa(l), BocctaHOBIIEHNE, OPOKEHHE TIIOKO3bI), HAXOXKACHHE B TIPUPOJIE,
npuMeHeHue, Owuosorudeckas poib. DortocwHTe3. DpykKTo3a Kak H30MEp

rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue




Kpaxmajia U LCJUIIOJIO3bI. du3znyeckue U XMMHYSCKHE CBOMCTBA KpaxmaJia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ UOJIOM)

A30Tcoz[ep>1<a1une OpTraHNu4Y€CKUC COCANHEHUSA

4.1

4.2

AMHMHOKHUCIIOTHI KaKk aMm(pOTEpHBIC OpraHrdeckue coeauHeHus. dusndyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIuIMHA). bruonornyeckoe
3Ha4YeHUE aMUHOKHUCIOT. IlenTuanl

benkyn kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. I[lepBuunasd,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JICHATYpalts, KAYeCTBEHHBIC PEaKIK Ha OeJIKH

BBICOKOMONEKYIISIPHBIE COCIMHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHMUHU BBICOKOMOJICKYJIAPHBIX COGI[PIHGHI/Iﬁl MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHDb MMoJIMMEpuUu3aluu, CpeaHss
MOJICKYJIApHast Macca. OCHOBHBIE METOAbl CHUHTEC3a BBICOKOMOJICKYIISIPHBIX
COGI[I/IHGHI/Iﬁ — noJIMMEepu3aluAa U NOJIMKOHACHCAI A

SKCHepI/IMeHTaHBHLIC MCTOABI HM3YUCHUSA BCIICCTB H HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa311aM1/1 MNpUpOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykoB. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KITACC

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMUYEeCKUN 3neMeHT. AToM. Sapo aroma, U30TONBL. DJIEKTPOHHAs
00oJi0uKa. DHEPreTHUecKre YpoBHU, MOAYPOBHU. ATOMHBIE OpOUTany, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JCKTPOHOB MO OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTypaLHs

aTOMOB

[lepuonnueckuit 3akoH u [lepuoanueckas cucreMa XUMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEeMbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM H
nepuojam. 3HaueHue NepruoANYECKOTo 3aKOHa B Pa3BUTHH HAYKU

Ctpoenne BemiecTBa. XHWMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBasieHTHAs HETOJSpHAs W TOJApHAs, WOHHAsA, MeTauinyeckas). MoHbI:

KaTUOHBl M aHMOHBL. MexXaHU3MbI O6p3.30BaHI/IH KOBAJICHTHON XHUMHYECKOMH




cBs131 (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogoponHas cBs3b

1.4

Banentnocts. DnekrpoorpunareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MONEKYISpHOrO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA  COCTaBa  BEIIECTBA. [HWIIBI  KPUCTALIMYECKHX  PEUIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAx. Uctunnnie u KOJUIOMIHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenxiarypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumudeckas — peakmus. Knaccudukamuss — XMUMHYECKUX — peaknuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHUSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS SHEPrUU IMPU XUMUUYECKUX

peakuusax
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3IUYHbIX (PAaKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBCCHC. (DaKTOpLI, BIUAKOIINEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
OnextponauTnyeckas auccounanus. CuiibHble U ciaalble 3nekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, IienodHas. Peakuun

HOHHOI'0 OOMEHa

111

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  Ilomoxenne HemeramoB B llepuomnueckonn  cucreme
xumuueckux sneMeHnToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
®dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOTre€HOB, CEphI, a30Ta,
dochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOACPIKAIINX KHUCIIOT, BOJOPOIHBIX coeauHeHuit). [Ipumenenue

Ba)KHEUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuonndeckoin cucreMe XMMHUYECKHUX
anemenTtoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX
obonouek atomoB MeTauioB. OOmue ¢u3nUecKue CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3JICKTp0XHMH‘-IGCKHI>i pAx HaHpH)KeHI/Iﬁ METAJlJIOB

2.4

XUMUYECKHE CBOICTBA BaXHEHIIMX METa/UIOB (HATpuM, KaJluid, KallbLUH,
MarHui, aJlOMUHHUHN, IIMHK, XpOM, *KeJe30, Me/ib) U UX coeanHeHui. Oburue

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie METAaJlJIOB B GBITy 1 TCXHUKE




2.5

I'enetnueckas CBA3b HCOpPTraHN4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K

Pa3JIMIHBIM KjIaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Ponp xumun B oOecrieueHUH 3KOJIOTHYECKOM, DHEPTEeTHYECKON W IMHINECBOU
0€30IacCHOCTH, pPa3BUTHM MEIUIMHBL. [loOHATHE O HAyYHBIX MeEToAaxX

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
IIOJIyYEHUSI BaXKHEUIINX BellecTB. UenoBek B MUPE BELIECTB U MAaTCPHUAIIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKIIMOHHBIE MAaTEpUAIIbI,
KpPaCKH, CTEKJIO, KepaMHUKa, MaTepHUalIbl Ul DJIEKTPOHUKHA, HAHOMATEPUAIIbI,
OpraHUYecKue U MUHEpaJIbHbIe yI00pEeHUs

XUMHS U 30pOBbE YEJIOBEKA: IPAaBWJIa HUCIOJIb30BAaHUA JICKAPCTBEHHBIX
IpernaparoB, NpaBuwiia 0€30MACHOrO HCIOJIB30BAaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU




