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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOW MPOTPaMMbl CPEJHEro OO0IIero o0pa3oBaHUs
(®OIT  COO), npencrabieHHbix B DefaepalibHOM  TOCYJAPCTBEHHOM
obpazoBatenpHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoj 10 2025 roma» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00YYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anmM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOIIMM 3TallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TNPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO0 XMMHUHM C Y4YETOM CHEUU(PUKA HAYKHM XUMHH, €€ 3HAUeHUS B
MO3HAHWUU TIPUPOJBI M B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBbI cpesiHero oo1ero oopasoBanus B Poccuiickoit denepanumu.

XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK MrpaeT 0coOyio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE
PUPOIBI M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMW HAllpaBJICHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBHM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIeTro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHusl B pa3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xuMmus» U «OOmass U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMUHM (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0ooOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHSTHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMuUpoBaHa B MPOTrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHMYECKHUX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKMX M  3BJIEKTPOHHBIX
NPEACTABICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecKOr XHWMHUU TOJIYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs IEepBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[Ton HOBBIM yrioM 3peHHs B MHpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKUI MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, & TAKXKE O XMMHUYECKHX PEaKUUsX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAMHU COJACPKAHMs, UMEIOUIMMH KYJIbTYPOJOTHUYECKHH W TMPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IIOHMMA@HHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESITEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKCHHSI K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobJsieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATH €€ [UIsl TOTOJHEHHs] 3HAHWW, PEHICHWS WHTEIICKTyalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS — W3YYEHMsS] OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOYyYarOIUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAHMS
bunocopckux wued, TaKMX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHHMEM, II03HABAEMOCTb NPUPOJHBIX SBICHUM NYTEM OHKCIEPUMEHTa MU
pelieHusT TMPOTUBOPEYMH MEXKAYy HOBBIMU (akTamMH ¥ TEOPETHUECKUMHU
IPEINOChUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU SKOJOTHYECKUX Mpodiem, a
Tak)Ke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMM U MaTepUasoB.

B mane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAINA3AINU
oOyJaroluxcs MPUHATBIE NMPOrpaMMON IO XMMHU TOAXOAbI K OIpPENEICHHIO
COJEpKaHUS M TIOCTPOEHUS TMpeAMeTa MpPeayCMaTpuBaloT (pOopMHUpOBaHUE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3MyYHBIX BHIIOB JCSATEIBHOCTH: pEUIeHHs] MpoOsieM, TOWCKa, aHalu3a u
00paboTku nHGOpMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOUIe Ba)XXHOE€ MECTO B IO3HAHUU
XUMHH.

B mpakTtuke mpenomaBaHus XMMHHA KaK Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, IIPH OMPEICICHUH
COJICPKATEIbHON XapaKTepUCTUKU IIeJied HM3ydeHUs MpeaMeTa HalpaBlICHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. C
METOJUYECKOW TOUYKU 3PEHHUS TaKOW TOIXOJ K OIMpENeJCHHIO IeNiel H3ydeHUs
npeaMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIEISMU H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAaHHME CYIIHOCTHU JOCTYITHBIX
000011IeHnI I MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpoBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakUud, HEOOXOMUMBIX [JIsI TPHOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
NPAKTUUYECKOH KOMIIOHEHTE COJEp)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU HU
YMEHMSIMH aKTUBHOTO IOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pEalbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 334, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBanne y OOy4arommxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHamu3a U 00padOTKu MH(pOpMAIIUH,
HEOOXOUMBIX I TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B TIIO3HAaHWM XHMHH, a TaKXkKe [ OLUEHKH C MO3UIHil
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN 00yYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEJCHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIpPaBJICHHOCTU XUMHH, €€ BaXKHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPoOJIeM
palMOHANIBHOTO MPUPOIONOJIL30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOUIIEHUS K TPHUPOAEC U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUM IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenmMer opraHMYeCKON XMMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOoBHBIE TToJI0keHUs. CTPYKTypHBIE (DOPMYITbI
OpPraHWYECKUX BelIeCTB. l'omonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[TpencraBienue o kiaccupuUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHNE AEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALIECHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MertaH u dTaH —
IOpOCTEHIlINe NPEACTaBUTENN AJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllUM, OKHUCIECHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTHUECKUI psijl. AlIETHIIEH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3HUECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALNH,
rOpeHus), NOoJy4YeHUEe U TPUMEHEHUE.

Apenbl. beH3051: cocTaB, CTpoeHHe, (PU3NUEeCKne W XUMUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHHUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKHA YIA€BOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), mupoau3. I[IpomykTel
nepepadoTku HepTH, UX MPUMEHEHNE B MPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN
yToJb ¥ POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOpa3lamMu IUIaCTMAacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YYEHHE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), MpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajulaMM, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTaNbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHbBIE PEAKIINH), OJYYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOmue A Kiacca KUCJIOT, peakius dTepuuKaiim), moaydeHue u mpuMeHEHHeE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBUE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ umponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
pOJIb )KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHME TIJIIOKO3blI), HaAXOXKJIECHHUE B MPHPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmala u
Heunono3sl.  du3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHAs pEaKklus C HOJOM).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEUIECTB M WX IPEBPAIICHUA:
MpOBE/ICHHE, HAOJIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TIJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOIOM),
POBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHa). buonormyeckoe
3HaUYCHWE aMUHOKHCIIOT. [lenTump.

benku kak NpUPOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypaIlusl, KAYeCTBEeHHbIE peaKliy Ha OeJKu.

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OETKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIMK OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYIIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOIbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kacce OCYIIECTBISICTCS Y€pe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU IS OTHCIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTb, HAOIIOICHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: MaTepus, OHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKHUE BETUUUHBI U SMHUIIBI X U3MEPEHHS.

buonorus: kierka, opranusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(¢oTocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENaparsl, MATEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHus: JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U [lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CUCTEMbI
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3HaYeHue MepUOoANYECKOro 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajulmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumnyeckass  peakuus. Krnaccupukanus  XUMHUECKMX — peaknMid B
HEOPTraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH NPU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XUMHYECKOE€ paBHOBecue. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas auccouuanus. CuiabHble U ciaalble 35eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsl, HEUTPAJIbHAS, IEITOYHAS.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
nemoHctpauus Tabmun «Ilepuoaudeckas cuctema XuMuyeckux snementos /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OMHMCAaHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUAA
BOJIOPOJIa B IPUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOIO MHJMKATOpa, pEeakUWh HMOHHOTO OOMEeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSM XUMHYECKHMX pEaKUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyeckne CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpUMEpE
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHIIOB,
KHCIJIOPOACOIEPKAIINUX KACIOT, BOJOPOJAHBIX COEIUHEHU).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOWCTBA BaXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue cnocoObl nonmydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
U3Y4YeHUE KOJUIEKIMH «MeTauibl UM CIUIaBbl», O0Opa3LoB HEMETAIOB, PELICHHE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJICHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHHUS C PACTBOpAMU
KHCJIOT U IIEJI0YEe, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OecrieYeHUM KOJOTUYECKOM, SHEPTreTUYECKON U TMHUILEeBOU
0e30MacHOCTH, Pa3BUTHH MeAHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MTOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXKHEHIIME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTe€pHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaiibl sl JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHbBIC
yaoOpeHus.

Xumusi ¥ 3[0pOBbE YEIIOBEKA: MNpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MACHOTO KCIIONIB30BAHUS MPENapaTOB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi MEXNpeaMETHBIX  CBsI3ed TpW  WU3ydyeHUH oOmed u
HEOpraHW4YeCcKor XUMHUM B 11 Kjacce oCylIeCTBISETCS Yepe3 UCIIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalM3, CHUHTE3, KIacCHU(PUKALMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusuka: MaTepus, SHEPTus, Macca, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CITUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHINEBAs
IPOMBINIUICHHOCTh,  (papMaleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPErapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepHANIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM M  MpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIECHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KM3HECHHBIC TLJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMM U  TpaBWIAMH  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOU NEATETLHOCTH
00y4Yaromuxcsl Mo peaan3aii IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHHSI TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIUBBIX  SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpECa M IO3HABATENBHBIX MOTHBOB B IOJNYYEHUH H TOCIECAYIOIIEM
aHanu3e UH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IMOBEJACHUE U TOCTYIKHA CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUM 3THUX
MOCTYTKOB;

4) popMupoBaHHs KYyJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOmo/IeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIKX 3J0POBbIO U KU3HU JIOJIEH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTelbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEHICHUM TMPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGECcCHuil pa3IudHOro poja, B TOM
YHUCJI€ HA OCHOBE MIPUMEHEHUS IPEMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yiabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUIYaJTbHONW TPacKTOPUH
oOpa3oBanus, Oyaymieli mpodeccun u peaym3anui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTMYECKHU I1€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHUMAaHUsSl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX MPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbL;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTWXKCHUN XUMHUHU IS
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO IPUPOOTIOIb30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX Bped OKpYKarollen
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTUHU
xemogoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMUU KaK HAyKH, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpPoOJIeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYUMMOCTH XHMHHM JJii  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO37IaHMHM HOBOM 0a3bl MaTepUATbHOU KYJIbTYpHI, PEIICHUH TI100aTbHBIX TpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHAIu3a U OOBSICHECHUS SBICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XWUMHYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMUU B
COOTBETCTBHHU C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaIbHOM

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIle pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaKaroUUe
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPOIIeCC, CUCTEMa, HAYIHBIM (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloOBaHNe, HAOIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaIbHBIC YUcOHBIC MelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBaronye dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIUN 00YyYaroInXcs;
COCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE PEe3ybTaThl OTPAXKAKT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrMUYeCKHUeE eiiCTBHUS:

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

ONPENENIATh LEIN JCSITEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBSA3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUSA M KPUTEpUU [UIS KIAcCU(PHUKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBISABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B PaCCMaTPUBAEMBbIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIIbHBIC MIPE/ICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
IIPU3HAKOB M3yYaeMbIX BELIECTB U XUMHYECKUX PEAKIIMM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIIMPOBAHHBIE BOIPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI U1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAaOMIOAATh 32 XOJA0M
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaTh
00001IEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YyIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUs] IPAKTUYECKHUX 3aJad, NPUMEHEHUIO Pa3JIudHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp:KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh WUH(YOPMALMIO PA3IUYHBIX BUAOB U (POpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOMABI MPU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW Jis BBIMOJHEHUS YYEOHBIX 3a/mad
OTpEENEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HMH(pOpMAIMeil: NpPUMEHSATh MEXNpeaAMeTHble ((usnueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH /1€fiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  MJIeH, (OPMYJIHpPOBaTb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C MpPE3EHTAUEN pe3yIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, pealnu3aluyd y4eOHOro npoekra u (popMyJIupoBaTh BBHIBObI
10 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIJIACOBAHUS MO3ULMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHHSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NeSITENIbHOCTh, Ompefenss e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOosee
3¢ dexTuBHBI crnoco0 HMX pemeHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NI€ATENHHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHHM O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paauKai, U30MepHsl, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOA, U a30TCOJAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
oprannueckux BemniectB A. M. bytinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IOHMMAaHUS IPUYMHHOCTU M CUCTEMHOCTH XHWMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBE, IMOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETHMHEHMI;

C()OPMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIUKY JUIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
GbopMya OpraHMYEeCKMX BELIECTB U YPABHEHUH XUMHUYECKHUX pPEaAKIUH,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ] OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpylnmne coeluHEeHUuN (yrJIeBOJOpObl, KHUCIOPOJA U a30TcoAepiKallne
COCJIMHEHHsI, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, MNPONUJIECH, AalleTHJICH,
STWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popManiblerus, aueraibIerus, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

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



c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHMSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

C()OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpHU30BaTb  COCTaB, CTPOCHUE,
duznyeckue M XUMHYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NMPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
IJIMUEPUH, (PEHOJ, aueTalbJeru]l, MypaBbHHAsl U YKCYCHasi KHCIJIOTBI, IJIFOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIO0Ta), MILTIOCTPUPOBATh TEHETUYECKYIO
CBA3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIMX XUMUYECKHX PEaKIHil C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYJI;

c(pOpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Tra3, Yroiib), CHOCOOBI HUX MepepabOTKU H
IPAKTHYECKOE MIPUMEHEHUE MPOAYKTOB IepepadOTKy;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEULIECTB WJIU MPOJYKTOB PEAKIINN);

c()OPMUPOBAHHOCTh YMEHHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU NIPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIOJIb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHMUA JUId MPUHIATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMM U HX
IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBINOJHATE XUMHUYECKUH
HKCIEPUMEHT (TIpEeBpallleHUs] OPraHMYECKUX BEIIECTB IPU HATPEBaAHUU, MOJIyUYEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KAayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEILECTB, JACHATypalusi OEJIKOB MPU HArpeBaHWUU, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH O€30MacCHOCTH NpHU OOpallleHuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OpPYAOBAHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIHPOBATEH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETRHOCTH B IIENISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpElbl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBUSA HA JKHWBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIlIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUSI WX BPEIHOTO BO3JCHUCTBUSI Ha OpPraHU3M
YEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBbIX W CHAa0OBHIAIIMX OOYYAIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHpA, POJM XHMHU B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pELICHUS MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEIbHOCTh, CTENIEHb OKUCICHUS, XMMUYECKasl CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUIMYCCKAS PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKLHM, PpPacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TEOPHH W 3aKOHBI (TEOpus
ANEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHMS U MPEBPAICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIINX HEOPTAaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC NMPU3HAKU TMOHSITHIM,
yCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss (GoOpMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  pEaklui,
cuctematudeckyto HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJE€HTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOJHASI) B COCAUHEHUSX, THUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KJaccy/Tpymnme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepuoandeckoil CHCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, MCIONb3ysA MHOHATHS «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUNI
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUECKOW CBSA3M MEXAY HEOPraHM4YEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS AJIEMEHTOB, OOpaTUMOCTHU
pEeaKIMu, y4acTUIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT O KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOATBEPIKIAIOIIHE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHA PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIUK OT PA3IMIHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehcTus (mpunuui Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XUMUYECKHE IIPOIECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATUSI «MaccoBas JOJs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM M JTabOpaTOpHBIM OOOPYJOBaHUEM, a TAaKXKE MpaBHiIa OOpaIleHUS C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH ITUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
OMpENICJICHHE Cpelbl PAaCTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCATHHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOM peakIiuu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBbIE peakIMu Ha cynbdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metamuiby u «HeMmeTtaiibl»y) B COOTBETCTBUU C MpaBWIaMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHWH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00pa3HOro TOBEACHHS B OBITY M TPYIAOBOM [EATEIBHOCTH B LENIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYXKAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTBH BO3/CUCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHN3M YEJIOBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOueuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pa3znea 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHbIe yrIeBOOOPOAbI — AJTKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aJKEHBI, 6 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 2




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne /it P Kontpoabnbsie  IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. Menaeneena
12 Crtpoenue BemniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Uroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meranbl
2.2 Hemeramnbl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue f1[3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE
Teopus cTpOCHHS OPTraHUIECKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o KiaccuPpuKaun
3 opranuyeckux BeuiectB. HomeHknartypa 1
(cucreMaTuyeckas) U TpPUBHAIBHBIE
Ha3BaHUs OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenire 1
MIPEACTABUTEH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTEH AIKEHOB
8 [Ipaktuueckas padbora Ne 1. «Ilomydyenue 1 1
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenue 1
CUHTETUYECKOIO KaydyKa U PEe3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensbl: 6eH30J1 U TOJTyoJ. TOKCUYHOCTD
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ nepepadboTKu

16 KonrtponsHas pabota no pasaeny
«YTneBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 OHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




23

24

pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJICMHOBAs KUCIOTHI, KaK
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHUCJIOT, MX MOIOILIEE JEHCTBUE

25

26

CrnoxHble 3(UPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

27

28

29

VYTieBopsl: cOCTaB, KiIaccuuKanusi.
Baxneiimne npeacraBuTeNnu: TII0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJUJIK0JI03a KaK IMTPUPOIHBIC
MMOJIMMEPBI

Kontponbnas paboTta mo pazaery
«Kucnopoacoaepxamume opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

30

31

OO6m1as XxapaKTepruCTHUKa a30TCOIEPIKAIINX
OpPTraHUYECKUX COCTMHECHUM /
Bcepoccuiickas nmpoBepouHas padboTa

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpTraHUYECKUE COCTMHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentuapr.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHH

33 BBICOKOMOJICKYJISIPHBIX COCTUHCHUI L
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

KoaudecTBO 9acoB

KonTposbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /[.M1. Meneneesa B
pPa3BUTHU HAYKHU

CTpOCHI/Ie BEIleCTBA. XMMHUUYECKas CBA3b, eé
BUABI; MCXaHU3MBbI O6pa30BaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HEl}I CBA3b

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOMIOUIHBIE PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3INYHBIX
KJIaCCOB

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS SJHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Cxkopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINN»

11

12

DnexTponauTHIecKas auccoruanus. [lonsatue
0 BoJiopoiHOM Tokasarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpPTaHU4YCCKUX U HCOPIraHNICCKUX BCIICCTB

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC

peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB M pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, ux nojoxenue B [lepuoanueckoit
cucTeMe XUMHUecKux snemenToB /[, U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKkue CBOWCTBa
METaJIOB




15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT
HaIPSHKEHUN METaJIOB

16

17

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHUH, Kaduil, KaabIlUi, MarHUi,
AIIOMUHUN) U UX COEIMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18

19

XUMHYeCKHEe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue

AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Metamiasl»"

20

HeMeTaJIJII)I, X ITOJIOKCHUEC B
Ilepronnueckoit cucteMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

22

®u3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpO/Jia, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOWMCTBA TAJIOT€HOB, CEPBI U UX
COEMHEHUI

23

24

XuMHYecKue cBoicTBa a3oTa, pocopa u nux
COeTMHEHNN

XUMHUUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COeOUHEHUU

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COECTMHEHUN

26

O00011eHUE U CUCTEMATU3ALMS 3HAHUM 110




TteMme «Hemeramiael». Beruncnenus mo
YpPaBHEHUSIM XUMUYECKUX PEAKUUN U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
27 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtast"»

KOHTpOJ’IBHaﬂ pa60Ta o TeMaM «MeTamiably
u «Hemeranabl»

28

29 HeOpFaHI/IHGCKHe N OPraHruv4CCKNUEC KUCIOTHI.
HeOpFaHI/IHGCKHe 1 OPraHUYCCKHUEC OCHOBAHUA

AmMdoTepHbIe HEOpraHUYECKHEe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECCTB

30

Pons xumuu B 00ecIieueHIN SKOIOTHYECKOM,
31 SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH,
Pa3BUTHUU MEIUIIUHBI

[IpencraBienust 06 0OMUX HAYYHBIX
32 MPUHLINIIAX IPOMBIIIEHHOTO MOIY4YEeHHUS
BaXKHEHIIINX BEIIECTB

33 YenoBek B MHUPE BCIICCTB U MATCPHUAJTIOB

34 XUMHUS U 3J0POBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

1

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

11

1.2

1.3

14

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAy4YHON KapTUHBl MHpaA, POJM XHMHHM B ITO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JAUYHOCTH, €€ (YHKIMOHATBHOW TI'PAMOTHOCTH, HEOOXOIMMOW IS
pelleHrs TNPAaKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremMoil XWMHUYECKHMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararome MIOHSTHS (Monekymna, BaJICHTHOCTB,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIH CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagdkal,  U30MEpUs,  H30MEpHI,
TOMOJIOTHUECKUN PSJl, TOMOJOTH, YIJIEBOJOPOMAbI, KHCIOPOA- |
a30TcoJiepKallie COSAUHEHHs, OMOJIOTMYECKH AaKTHBHBIC BEIECTBA
(yrieBonpl, KUpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHumdeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUUN S3BIK XUMHHU, (HAKTOJIOTUUYECKUE
CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
WCIMONb30BAHUHM BAKHEMIIMX HEOPraHWYECKHMX W  OPraHUYeCcKHX

BELIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa

C(i)OpMPIpOBaHHOCTL YMeHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHfI, YCTaHAaBJIMBATb nux B3aMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYHOIIHUEC TIIOHATUA IIPU ONHCAHHUKU COCTAaBa, CTPOCHHUA U

npeBpameHI/Iﬁ OpTaHHUYCCKUX COE€UHEHHI

c(hOPMUPOBAHHOCTh YMEHHH HCIIONH30BaTh XUMUYECKYI) CHMBOJIHKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPTaHUYEeCKUX
BEIIECTB I WILTFOCTPAMA HX XUMHYECKOTO M IPOCTPAHCTBEHHOIO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCIIOPOJI M a30TCOJAEPXKALUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHMs), JaBaTh MM  Ha3BaHUsA [0  CHCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

1.6

2.1

ChopmMupoBaHHOCTH YMEHHUS ONPEAEATh BUAbBI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

ChopmMupoBaHHOCTh ~ yMEHHUS NPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpoeHusi opranudeckux semiectB A.M. BytnepoBa misi oObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MaCChl BEHICCTB

yr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJIeKy.]'ISIpHLIC COCANHCHUA

ChopmupoBaHHOCTh yMEHUW NPUBOAWTH TPUBHAIBHBIE Ha3BaHUS
OTJICIBHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, TPOIWICH, AalleTUJICH,
ATWICHIJINKOJb, TIHIECPUH, (GeHon, Qopmaibaerun, ameraibIeru,
MypaBbHHAsE KHCJIOTA, YKCyCHAas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTCapuHOBAs KHUCJIOTa, TJIFOKO3a, (PPYKTO3a, Kpaxmall, IIeJUII0I03a,

[JIALKH)

2.2

2.3

2.4

CpopMHUpPOBAaHHOCT, YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
(bU3MYeCKe W XUMHUYECKHE CBOWCTBA THITMYHBIX MpPEJCTAaBUTEEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MPOMWICH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTJINKOIb, TJIMLIEPHH, (EHON, aleTaabIerTus,
MypaBbUHAs M YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJIII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

CpopMHUpPOBAaHHOCTh YMEHUSI WTIOCTPUPOBATH TEHETHUECKYIO CBS3b
MEXKIY  TUIHYHBIMM  MPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyII
CdhopMupoBaHHOCTB YMEHMUS XapaKTepU30BaTh VCTOYHUKU
YTJIEBOJIOPOHOTO CHIPhs (HEPTh, TPUPOIHBIN Ta3, Yroib), CIIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTerl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbIX B XUMUU IIPU U3YYCHHUU




3.2

3.3

BEIIECTB W XHMMHYECKUX sBIEHUN (HAONMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMM COONIIO/IaTh MpaBUia IOJB30BaHUS
XUMHYECKON TOCynoil u 1abopaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
npaBmiia o0pallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUHM C MHCTPYKLHUSAMU

110 BBIIIOJTHCHHUIO na60paTopHHx XHUMHUYECKUX OIIBITOB

ChopMHPOBaHHOCTh YMEHUH IUIAHUPOBATh M BBIOJIHATH XUMUYECKHUI
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpPraHU4YCCKUX BCIICCTB IIPU HAI'PCBAHUU,
MOJTyYeHHE 3TUIICHA U U3yYCHHE er0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYECKHUX BEUIECTB, JICHATypalus OENKOB NpU HarpeBaHMHU,
IBCTHLIC PCAKIUU 6CJIKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30MacHOCTH NpU OOpalleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; NPEACTaBISATH pE3YJIBTaThI XHUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3alicH ypPaBHEHHH COOTBETCTBYIOLIHX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yJIbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJMYECTBA MCXOAHOIO BEIIECTBA WIU
MPOAYKTA pPEeaKLMy 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WIH MIPOIYKTOB PEAKIIH)

CdopmupoBaHHOCTH yMEHUH KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit uH(popMaruu, cetb IHTepHET u apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOIOAATH MpaBHJAa SKOJIOTUYECKH
11€J1ecO00pa3HOro MOBEIEHUSI B OBITY M TPYNOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKDPYXKAIOLIEH NPUPOIHOU
Cpenbl, OCO3HAaBAaTh ONACHOCTHh BO3JIECHCTBHS HA JKUBBIE OpPraHU3MBbI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, MIOHUMAs CMBICI IOKa3aTels
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TOSICHATH Ha
IpuMepax crnocoObl YMEHBIIEHHUS U MPEIOTBPALLEHUS UX BPEIHOIO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOUINE  IMOHATUS  (XMMHYECKUH  3JIEMEHT,  aToM,
3IIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-3J1eKTpOHHBIC OPOMTAIM aTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIECHb
OKHCJICHMS, XMMUYECKas CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBII
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakLui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- W SHJAOTEPMHUYECKHE,
peakLuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAs] ~ JUCCOLMALMSA, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW PEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (DAKTOJIOIMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

13

CpopMUpPOBAaHHOCT, yYMEHHUH BBISBISATH XapakKTEPHbIC MPU3HAKK U
B3aMMOCBSI3b HM3yYEHHBIX MOHATHI, MPUMEHATH COOTBETCTBYIOILIUE
MOHATHS TIPU ONKMCAHUM CTPOSHUS W CBOHCTB HEOPraHWYECKHX
BEILIECTB M WX IMPEBpAIICHUN; BBISABISATH B3aHUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMH u MpEeACTaBICHUSAMU IPYTUX
€CTECTBEHHOHAYYHbIX IIPEIMETOB

Brnanenne OCHOBHBIMH METOJJaMHU HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOfeHUE, W3MEPEHHE, HKCIIEPUMEHT,

MOJICJIUPOBAHUE)

14

1.5

1.6

CdopmMupoBaHHOCTh YMEHHUH ONPEIENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKHX JIJIEMEHTOB B COCIUHEHHUAX Ppa3IMYHOIO
cocTaBa, BMJ  XMMHUYECKOH  CBs3W  (KOBaJeHTHas, MOHHasd,
MeTaJlJIn4ecKasi, BOAOPOHAs) B COCIUHEHUSX, TUIl KPUCTALIIMYECKON
PEIIETKH KOHKPETHOIO BelecTBa (ATOMHas, MOJEKYJspHas, MOHHas,
MeTaJIJIN4eCcKast)

ChopMupoOBaHHOCTh YMEHUH ONpPEENATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECAUHEHUMN

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCH(UUUPOBATH  XUMHUYECKUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuu, H3MCHCHUIO CTEeIeHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUMH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pEAKUUN
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

1.9

ChopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKLUHU, MOATBEPIKIAIOIINE
KaueCTBCHHBIM  COCTAaB  PA3IMYHBIX HEOPraHUYECKUX  BEILIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, NMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB
ChopmupoBaHHOCTh YMEHHMI PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIbHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOHN peaklny OT Pa3iNyHbIX (haKTOPOB

ChopmupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa JI.1. Menneneesa " JIEMOHCTPUPOBATh ero

CUCTEMATHU3HUPYIOIIYI0,  OOBACHUTENbHYIO M  NPOTHOCTHYECKYIO

byHKIIIHT

2.2

2.3

CpopMHUpPOBAaHHOCTH YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ileproanueckoit
cucteMbl xumuyeckux osnemeHtoB JI.M. MenneneeBa, ucnosb3ys
MOHATUS  «S-, P-, O-27eKTpOHHBIE OpPOUTAIN», <«IHEPrETUUYECCKHE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO Mepuojam U rpymnmnam

[Iepnonnueckoi cucteMsl XUMU4ecKux 3y1eMeHToB [I.1. Menneneesa

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEILECTB Pa3IMYHbBIX KJIACCOB,
MOATBEPKAAaTh  CYHUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHWYECKMMH  BELIECTBAMM  C  IIOMOLIBI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKUX BELIECTB MO MX COCTaBy K OMNpENENIEHHOMY Kiaccy




(rpymnme) coenMHEHui (IIpOCThle BELIECTBA — METAUIBI U HEMETAJUIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

2.6

2.7

CdopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
IUIE  COCTaBlieHHS (OPMYJT BEIIECTB M yPaBHCHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHWs OTIEIBHBIX HEOPraHWMYECKUX BellecTB (yrapHelii ras,
YIJIGKHCIIBIA Ta3, aMMHUaK, raméHas W3BECThb, HeEraméHas H3BECTb,

MUTHEBAs COJA, MTUPUT U JPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAATh  CYIICCTBOBAHHE  TEHETUYECKOM  CBS3M  MEXKAY
HEOPraHMYECKUMHU  BEUICCTBAMH  C  TOMONIIbIO  YpaBHCHHI

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/Iﬁ

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJHATE XUMUYECKUIH
HKCHEPUMEHT (pa3oKeHHWEe TMEpPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeesieHHe CpPelbl PACTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, pPeaKIud MOHHOTO OOMeHa,
KayeCTBEHHBIC PEaKIMU Ha Ccynib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 10 TeMam
«Meramnel» u «Hemeranasl») B COOTBETCTBUHM C IMPABHJIAMU TEXHUKHU
0€30MacHOCTH IpU OOpalleHHMH C BEUIECTBAaMM U JIaOOpaTOpPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaTh XUMHYECKOTO
SKCIepUMeHTa B (OpMe 3aliCH YPaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

2.8

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMHUYECKON TOoCynoil M NabopaTopHBIM OOOpYIOBaHUEM, a TaKkKe
MpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS! CEpHOMN
KHCIIOTHI, aMMHaKa, a Takke cPOpMHPOBAHHOCTH MPEACTaBICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJM XHUMHH B TIO3HAHUH




3.2

SBJICHMA TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOUN mJist
peleHusT TPAKTUYECKUX 3a7a4 U OIKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U PUPOAHON Cpeie

CdopmupoBaHHOCTH YMEHHI KPUTHYECKHU aHaJIM3UPOBATH
XUMHYECKYI0 HMH(POPMAIUIO, IMOIYYaeMyl0 W3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHHMI COOJIOATh TpaBUA DKOJIOTUYECKU
1eJ1ecO00pa3HOro MOBENEHUSI B OBITY W TPYAOBOH JEATEILHOCTU B
LEeIsIX COXPAaHEHUs CBOETO 3JI0POBbS M OKPYXKAIOUIeH MpUpPOAHON

cpensbl

3.4

3.5

Oco3HaBaTh  OMACHOCTh BO3JCHUCTBHS HAa KUBBIE OPTaHU3MBI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszatrens 11K, noscHsaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIllEHUs UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHusMm 4CJIOBCKa

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTH BBIYHCIICHHS c
HCIIOJIb30BAHUEM IMOHSITHUSL «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOLICHHM Ta30B MPH XUMHYECKUX PEAKIUSIX, MacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ dexrTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
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IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
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TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU
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1.2

1.3

2.1

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, pPa3sBUTHC W 3HAYUCHUC B
IIOJIYYCHHNH HOBBIX BCIICCTB M MATCPHUAJIOB. TeOpI/IH CTPOCHUS OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykrypHble (HOpPMYJBI OpPTraHUYECKHX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XuMHuuecKasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE U KpaTHbBIC
cBs3u. [Ipencrasienue o kiaccuuKauy OpraHuvuecKuX BEIIeCcTB
Homenknarypa opraHnyeckux COEAMHEHUU (cHcTeMaTH4ecKasl) U TPUBUAIbHbBIC
Ha3BaHUs BaXKHEUIINX MPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEILIECTB
YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psill. MeTaH U 3TaH — IpoCTenIne

MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKmuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH U NPONWIEH —
IpOCTEHIINE NPEACTABUTEIN AIKEHOB: (U3MUECKHE U XUMHUECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

2.4

2.5

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiune
XMMHYECKHEe CBOMCTBa (peakuusi moiauMepusanun). IlogydyeHue cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOECHMS, TOMOJIOTHYECKUH psil. ALETUIICH —
MPOCTEHIINNA MpPEJICTaBUTENIb AJKUHOB: COCTaB, CTpOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluu TUAPUPOBaHNs, TAJIOT€HUPOBAaHMS, THIPATALIUY,

FOpeHI/I}I), IMMOJIYYCHHUEC U ITPUMCHCHUC

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy rajloreHMpoBaHMs M1 HUTPOBaHU), IIOJyYEHHE U IpUMeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3mueckue M  XMUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNUA WM HUTPOBAHUsA), TOJIYYEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBS3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAJIEKAIIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TepMHUECKUI, KaTanuTuieckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH M B ObITy. KameHHbI yroiap u

MPOAYKTHI €To mepepaboTKu
Kucnoponconepxamue opraHn4eckue COeAMHEHUS

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
u XUMHNYCCKUC CBOMCTBaA (peaKI_[I/II/I C AKTUBHBIMH METaJlllaMHU,
rajJlor€HOBOJIOPOJIaMH, T'OpPEHue), IMpUMeHeHHe. BomoponHble CBA3M  MEXITy
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHoOroaToMHBIE CIUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, GU3NIECKUE U
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILEJIOYHBIMH  METaJJIaMH,
KayecTBEHHasl peaklus Ha MHOTOATOMHbIE CIHPTHI). JleificTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOepruHa U OTUJIICHITIUKOJIA

3.2

@deHoI:  CTpOEHUE MOJEKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts enona. [fpumenenune gpenona

3.3

3.4

3.5

3.6

4.1

AJH)I[GFI/IZIBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibAaCrua: CTpocHue, (1)I/I3I/I‘~ICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAUCCTBCHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NMUECKHE U XMMUYECKHE CBOMCTBA (CBOWCTBA, O0IIMe AJis
Kjlacca KHCJIOT, peakius dSTepuuKanuu), I[OIy4eHHe U I[pUMEHEHHE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

Cnoxxabie 2(UpBl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIU3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib
KHUPOB

VYraeBoasl: coCTaB, KiacCU(UKAIUSA YIJIeBOAOB (MOHO-, M- M IOJUCAXapubl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
du3MuecKre 1 XMMUYECKUe CBOWCTBA (B3auMoieiicTBre ¢ rumpokcuaom memu(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHUeE,
OpoKeHME TIIOKO3bl), HAaXOXJEHHE B MpPUPOJE, NMPUMEHEHHE, OMoJornyecKas
ponb. dotocunTe3. PpyKTO3a KAk U30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
npupoaHble nojaumepbl. CTpoeHHe KpaxMmana U LeUitoso3bl. Pusznyeckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIUHCHUA. dusznyeckue u

XUMUYECKHE CBOWCTBA aMHWHOKHCIOT (Ha TpuMepe THIuHa). buonormdyeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/I,Z[BI

4.2

benkn kak mNpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS W TPETUYHAs CTPYKTypa OenKkoB. XWMHUYECKUE CBOMCTBA OEJIKOB:

THAPOJIN3, A€HaTypalus, KaY4€CTBCHHBIC PEAKIIUU Ha Oenku

5.1

BBICOKOMOJ'IGKy.]'IHpHI)IC COCAUMHCHUS

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALINH, CPEIHSSI MOJICKYIIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COCAUHEHUNH —

moJIMMEpur3anuAa U NOJUMKOHACHCA U

5.2

3KCHepI/IMeHTaJIbHBIe MCTObl HM3YUCHUA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C O6p33HaMI/I IIPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, ILTIaCTMAacCC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

11 KIIACC
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1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTquCKI/Ie OCHOBBI XMMHH

XUMHUECKUH diIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeeNieHUs 3JEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX INepruoaoB. 9J'IeKTp0HHa$I KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHnTos 1. 1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U Ilepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX UMH TMPOCTBIX M CJIOXHBIX BEIICCTB IO TPYIINaM M TEPHOJAM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

13

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUAbl XUMHYECKOW  CBSI3H
(xoBalleHTHasi HEMOJspHas W TOJSApHAas, HWOHHAs, MeTajuinueckas). VOHBI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIH). BogopoaHast cBs3b

14

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUMBI KPUCTALIUNYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMA KpUCTAUIMUYecko pemérku. IloHsTne o aMcnepcHbIX

cucremax. VMcTuHHEBIE N KOJUIOUJHBIC paCTBOPHEI. Maccosas J0JIA BEIIECTBA B




pacTBope

1.6

Knaccudukanms HeopraHm4eckux coeqnHeHni. HoMeHkiiarypa HeopraHu4ecKux

BCIICCTB

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXPaHEHMsI U MPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX PEaKLUIX
CkopocTb peakiu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

OObpatumble peakiuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

Onekrponutnyeckas aucconuanus. CuibHbIe M ciaa0bie 3MeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIasd, HEUTpAIIbHAs, LIeJI04Has1. Peakiiuu HOHHOro

oOMeHa
OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH
Heopranuueckast Xumus

Hemerannsl. [lonoxenne nemeramioB B [lepuoandeckoit cuctemMe XUMHUECKUX
anementoB J[.MI. MenzaeneeBa m OCOOCHHOCTH CTpOeHHsS aToMOB. Dusndeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MpUMepe KUCI0pO/ia, CEPHI,
docdopa u yrnepoaa)

XUMUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAUIOB (TaJlorT€HOB, CEphI, Aa30Ta,
dbochopa, yraepoga W KpEeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACOACPKAIINUX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

Mertamnel. Ilonoxenue meramoB B Ilepuognueckoil cucreMe XHUMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OO0mue Gpuznueckue cBoicTBa MeTaioB. CrijlaBbl METAJIJIOB.

9HeKTpOXHMI/I‘{CCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJJIOB

2.4

2.5

XUMHYECKHE CBOWCTBA BAXKHEHINIMX METAJUIOB (HATPUM, KaJHi, KabIUH,
MarHuii, aTlOMHUHHHA, ITUHK, XPOM, JKele30, MeIb) W HX coequHeHwii. Oouue

CHoCOObI MOTy4YeHHUs] MeTAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

I'eneTnueckas CBsI3b HEOPTraHNYCCKUX BCIICCTB, NPHUHAMICKANIUX K PA3TITNIHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTHYECKOW, IHEPreTUYECKOW H THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/ISI 00 06IJ_[I/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BELIECTB U MATEPUANIOB: BaXKHEUILHE
CTPOUTENbHBIE MaTepuabl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO,
KepaMHuKa, MaTepuaibl A SJIEKTPOHUKH, HAHOMAaTepHallbl, OpraHUYecKUe Hu
MUHEpaJIbHbIE yI00pEeHUs

XuMHUsS W 300pOBbE UEJIOBEKA: MpaBUja MCIOJNb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia 0€30MaCHOTO UCIIOIB30BAHUS IPEMApaTOB OBITOBOM XUMUHU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






