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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpeaHEro ooOmero oo6pa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), mnpencraneHHbix B DegepaibHOM  TOCYJIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaTernn pa3BUTHA BocHUTaHUs B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpateruy 00y4YeHus, BOCITUTAHUSL M PA3BUTHSL O0yYaIOIIMXCA CPEeICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJTy4aeMOoe BBIITYCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHUsl CPEICTBAMU YUE€OHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOluMX 1ened MW MPUHLMIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHAIILHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00IaCTSIMU IPUMECHEHHUS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEOHEro OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHUS B KU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHuu BemlecTB. CBeAeHHMs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBS3M, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnoyHseTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAKEHUS K IMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIl TONOJIHEHUS 3HAHUW, PEUICHUS WHTEIUICKTYyalbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrus TMPOTUBOPEYMM MEXAy HOBBIMHU (aKTaMu M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUIEHUHU 3KOJIOTMUECKUX Ipodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOydJaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OINPEAEICHHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MHPOPMALIK, HEOOXOAUMBIX JJIsl MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
CoJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupOBaHHME CHCTEMbl XUMHUYECKUX 3HAHMM KaKk  Ba)KHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI I MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

o (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN 1 MOBCEAHEBHOM )KU3HM;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEep>KaHus OOyuyeHus, OpHUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4EHMH TMpeaMeTa «XUMHs» JTOMHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeSATEITLHOCTH: PEIICHHs MpobJieM, MOrCcKa, aHalu3a U 00paboTKK HWH(POPMAIINH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU JI MOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INpH IUJIAHUPOBAHUM W NPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOIHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B ydeGHOM maHe cpemHero oOImEero oOpa3oBaHHUS MPEAMET «XHUMHSD
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEUIECTB M MaTepHAOB. Teopusi CTPOECHHS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpeacraBnenne o Ki1acCU(pUKALMKU OpraHnyeckux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeTaH W dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus nojaumepusauuu). [lomyyeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HePTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHON MW 3TAaHON CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroatoMHble  COUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH:  CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOoCHUE MOJEKYJbl, (U3NYECKUE W XUMHUYECKHE CBOMWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefebHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHudyeckue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, IC€HATypalusi, KAUeCTBEHHbIE peakluy Ha OeJKH.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOJI0ICHUE U ONKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalusi OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKClepUMEHTANIbHBIE METOAbl H3Y4YeHHsI BEIIECTB M UX MpPEeBpalleHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U NOHSITHH, SBISIOMIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpEnapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenaeneeBa. Cs3b neproanyeckoro 3akona u Ilepruoguyeckoil cucTemsl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

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

OKUCITUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIIHH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHHe EPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKOU peakium.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HMX  COCIWHEHUNH  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OObmue cnocoObl moiayueHusi MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THUIPOKCHIA aTIOMUHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJy4YE€HUs BaXKHEUIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJsl 3JIEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeaMETHBIX CBA3€H TNpU  W3YYEHUH OOmEed #
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

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

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalrieBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJibTaTaM OCBOCHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBA, MPHUHATHIMM B OOILECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JACATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COLMAJBbHBIX HOpPMax M TPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKW3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHMUS IIEHHOCTH TIPaBUJl HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPodeccrii pa3aTuyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mMpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpEI  OKPYIKAOLIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U peleHur MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUA CYUIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBbIX (AKTOB M UMEIOUMXCA JaHHBIX C IIEJbI0 TOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeamMeTa « XUMHs Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a30Bble JIOrHYecKue JAeMCTBHUA:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHUN NPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PeaKIuii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMbIE€ B XUMHHM CUMBOJIMUYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LT U 331a4U UCCIIEIOBAHUS, UCIIOJIB30BATh TOCTABJICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTE;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTB;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOW TEMBbI B XOJ€ JUaJIOra U/UiH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaATh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTMUECKUI Psill, TOMOJIOTH, YTJIE€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJJICKHOCTb HM3yUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

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



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. ByTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHI, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YIJIEBOJIOPOJIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HAOJII0JeHNUEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MoCyol U J1abOpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia oOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PpE3yJIbTAThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA KUBBIC OPTaHU3MBbI OMPENCNEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSTh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEDJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN M 0€30MMacCHOM HCTOJb30BAHUU BAKHEUIIINX HEOPTaHUUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB M UX IPEBPALLICHUA;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YrJEKHCIbIA ra3, aMMHaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAsl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONB3ysS MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHUS KIacCU(PHUIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMSI PEaKUUl pa3IUuHbIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOILIECHUN Tra30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHWH TIJIAHUPOBATh M BBITIOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONMXCsS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 5 0 1
' AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTtrndeckue yriieBoI0pOIbI 2 0 0
54 [IprpoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1 0
' ux rnepepaboTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3 0 0
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIARL Bap 7 0 1
Crnoxuble 3¢upsl
3.3 VrneBoasl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie Ilpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ileproamueckas cucTeMa XUMUYECKHX 3 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIICCTB
1.3 XHUMHYECKHE PEeaKIuu 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX ) 0 0
BEIICCTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue Hata
Bceero JlaTa nuan.
padoThI paGoThI dakr.

IIpenMeT opranudeckoi XUMUH, €€

1 p P ; 1 05.09
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX

2 coenuHeHuii A. M. Bytneposa, eé 1 12.09
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o kinaccuduxanuu

3 opraHuyeckux BeuecTB. Homenkiarypa 1 1909
(cucremaTHyeckasi) U TpPUBHAIbHBIC '
HAa3BaHUS OPraHMYECKHUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE

4 . P ’ 1 26.09
TOMOJIOTHYECKHUH Psifg
Meran u 3TaH — OpocTeuIe

5 1 03.10.
MPEJICTAaBUTENIN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA 1 10.10
OTUJIEH U NPOMUIEH — MpocTeiine

7 1 17.10
IIPEJICTaBUTENIN AIIKEHOB
[TpaxkTrueckas padota Ne 1. «Ilomxyuyenue

8 P P clony 1 1 24.10
JTUJIEHA U U3YYEHHE €TO CBOWCTBY
Ankanuensl. bytaauen-1,3 u

9 metunoytanuen-1,3. [lomyuenue 1 07.11.
CUHTETHUYECKOTO KayuyKa U PE3UHBI

10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1 14.11




TOMOJIOTUYECKUH psijl. ALIETUIICH —
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

Brruucnenus 1o ypaBHEHUIO XUMHYECKOU

11 21.11
peakiuu
ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTD

12 28.11
apeHoB
I'eneTnyeckas cBsI3b yIiI€BOJOPOOB,

13 Y HOPOA 05.12
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM
[IpupoiHbIE UICTOYHUKH YTJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE 12.12
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC 19.12
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
KonTponbhas pabota no pazaen

16 P p paszenny 26.12
«YTIneBogopoab»
[IpenenbHBIE OAHOATOMHBIE CITUPTHI:

17 PR 8 P 16.01
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
MHOroaToOMHBIE€ CIIUPTHI: ITUICHTIUKONIb U

18 P 23.01
TJIALICPUH

19 ®DeHOoM: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE 30,01
¥ XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE '
Anpaeruapl: GopManbaeTuI u

20 JICTHABL: (OPMAITECT I 06.02
arnetaiabaerun. AneTod

91 OOHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIC 13.00
KHUCITIOTHI: MypaBbUHAS M YKCYyCHAsI '
[Ipaktuueckas pabora Ne 2. «CBoiicTBa

22 P P 20.02

pacTBOpa YKCYCHOM KHUCIOTBI»




23

CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHBI, KaK
MpEaACTAaBUTEINU BbICIINX Kap6OHOBBIX
KHCJIOT

27.02

24

25

26

MBplL1a KaK coJId BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CrnoxHble 3QUpPBI KaK IPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIOKHBIX
3¢upoB

JKupsr: ruapoNN3, MPUMEHEHHUE,
OMOJIOTUYECKasi POJIb )KUPOB

06.03

13.03

27.03

27

YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.
Baxneumue npeacTaBuTeNu: TII0K03a,
bpykTo3a, caxapo3a

10.04

28

29

30

Kpaxman u nemitonosa kak npupoHbie
HOJIUMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHuuecKue
COEIMHEHUS»

AMMHBI: METHJIAMHAH U aHWJINH

17.04

24.04

08.05

31

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OpraHMYECKHUEe COETUHEHUS, NX
Ouonorudeckoe 3HadeHue. [lentuabl

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE
coeuHeHUs.OCHOBHBIE MMOHATUS XUMUN
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

32

15.05

22.05




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

[arta
nnaH.

OaTta dakr.

XUMUYECKUHU IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aToOMOB

[Tepuoanueckuii 3axon u [lepuoanueckas
cucTeMa XuMuueckux snemeHToB 1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpPHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpyIIaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHUU HAYKHU

CrpoeHue BemiecTBa. XuMu4eckas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHUs KOBAIEHTHOMN
cBA3u. Bogopoanas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTue o nucnepcHbIX cucteMax. IcTHHHBIE

1 KOJUJIOUJHBIC paCTBOPHI. MaccoBas 1oist
BCILICCTBA B paCTBOPC

05.09

12.09

19.09

26.09

03.10.

10.10

Knaccudukamnms 1 HOMeHKIaTypa

17.10




HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBA3b HEOPTraHUYECKUX BEUIECTB, PA3ITMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUs SHEPTUU IPU
XMMHMYECKHUX PEAKIHAX

24.10

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «BausHue
pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTuueckas aucconuamnus. [loustue
0 BoJIOpoIHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX W HEOPTraHMYECKHUX BEIIECTB

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKknuu.

ITonsaTue 06 37MeKTpoOIM3€e paciiaBoB U
pacTBOpPOB CONEH

07.11.

14.11

21.11

28.11

13

KontponbHas padoTa mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

05.12

14

Mertainnsl, ux nonoxkenue B [lepuoarnueckoit
CHUCTEME XUMHUYECKHUX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAIIJIOB

12.12

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax

19.12




HaIIpsHKEHUN METaJUIOB

16

17

XUMHUYeCKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaNuii, KaJIbIUA, MarHUuu,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

26.12

16.01

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

23.01

19

20

21

22

[IpaxTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramas»"

Hewmeraibl, X mojoxxeHue B
[Tepuoanueckoii cuCTeMe XUMHUYECKHUX
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCIopo/a, cepsl, hocdopa u yriepoaa)
XHUMUYECKUE CBOKCTBA TaJIOT€HOB, CEPBI U UX
COCAMHEHUI

30.01

06.02

13.02

20.02

23

24

25

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTMHECHUN

27.02

06.03

13.03

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
TEMEC «HeMeTaJ’IJ’H:J». BI)I‘-II/ICJ'IeHI/IH 10

27.03




YPAaBHEHUSAM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

27

28

29

[TpakTuyeckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemetasst"»

KontposbHas paboTa nmo temaM «MeTayuibl» 1
«Hemertamieny

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHEC OCHOBAHHA

10.04

17.04

24.04

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHuYeCcKHe COeMHEHU. | 'eHeTnueckas
CBSA3b HEOPraHWYECKUX U OPraHU4YECKUX
BEILECTB

08.05

31

32

Posb xumun B o0ecriedeHuN SKOJIOTHYECKOM,
JHEPreTHYECKON U IMUIIEBOW 0€301IaCHOCTH,
Pa3BUTUU MEIUITUHBI

IIpencraBnenus 00 oOIIMX HAYYHBIX
MPUHIUNAX POMBIIUIEHHOTO HOTYYEeHUs
Ba)KHEHUIIINX BEIIECTB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

32

15.05

22.05







MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KJIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI CpeiHero 001ero 00pa3oBaHus

TeopeTnyeckue OCHOBBI OPTaHUIECKON XUMHUH

11

ChopMHpOBaHHOCTh ~ TIPEACTABICHUH O  XHMHUYECKOH  COCTaBISIOIICH
€CTeCTBCHHOHAYYHOW KapTUHBI MHpPa, PONH XUMHU B TIO3HAHWUHU SIBICHHUN
mpupoabl, B (OPMHPOBAHMM MBINUICHUS H KyJIbTYPHl JINYHOCTH, €€
(YHKIMOHAIFHOH TPaMOTHOCTH, HEOOXOAWMOW U PEIICHUS MPAKTHIECKUX
3aJa4 U SKOJOTHMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
TIPUPOTHON Cpeie

1.2

Bnanenue — cucteMoll  XMMHYECKMX ~— 3HAaHMH,  KOTOpas  BKIIOYACT:
OCHOBOIOJIATAIONIME MOHATUS (MOJEKyJa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIb-
HOCTb, CTEIEHb OKHUCICHUS, XHMHUECKas CBs3b, MOJb, MOJSIpHas Macca,
MOJISIPHBIN 00BEM, YINIEpOAHBIN cKeleT, (YHKIHOHAIbHAS TPYIINa, PaauKal,
WN30MEpHA, M30MEpbl, TOMOJOIMYECKHH pAA, TOMOJOTH, YTJIEBOZOPOMEI,
KHCIIOPOJI- 1 a30TCOAEpIKaIie COSMHEHHUS, ONOJIOTHUECKN aKTUBHBIE BEIIECTBA
(yrmeBonpl, JKUpBI, O€JNKH), MOHOMEp, TMOJIMMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHCHHUS); TEOPHH U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpoeHHs opraHmdeckux BemecTs A.M. ByTneposa), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKUNA S3BIK XUMUH, (I)aKTOHOFI/I‘ICCKI/IC CBCICHHUA O CBOﬁCTBaX,
COCTaBe, TMOJYyYeHHH U  OE30MaCHOM  HCIOJNB30BAHMHM  BaKHEHIINX
HCOPTaHUYCCKUX H OPraHUuvYCCKUX BC€IICCTB B 6I)ITy u npaKTqucxof/i
JeATeTbHOCTH YelIOBeKa

1.3

ChopMHIpOBaHHOCTE YMCHHI BBISABIATH XapaKTEpHBIC IPHU3HAKA ITOHSTHH,
YCTaHaBJIUBAaTh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MTOHATHA MIPH
ONHMCAaHUM COCTaBa, CTPOEHUsI U MIPEBpAIllEHUI OpraHMYECKUX COSTMHEHUI

1.4

C(OPMUPOBAHHOCTh YMEHHH HCIIONH30BaTh XUMHUYCCKYI0 CHMBOJHKY IS
COCTaBJICHHSA MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPANIEHHOMN)
(hopMyn OpraHMYEecKHX BEIIECTB W ypaBHEHMH XUMHUYECKUX PEaKIIHiA,
H3roTaBJIMBaTh MOACIIM MOJICKYJI OPTraHUYCCKHUX BCUICCTB JJIA WIITIOCTpAIUU UX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUSA

1.5

ChopMHpPOBaHHOCTE YMCHMH YCTaHABIMBATh NPUHAIIICKHOCTh H3YUYCHHBIX
OPTaHMYECKHUX BEIIECTB MO MX COCTaBYy M CTPOCHHUIO K ONpPENeIIEHHOMY KIIaccy
(rpynme) coemumHeHME  (YTIICBOZOPOXBI, KHCIOPOA U a30TCOJIEp KaIIne
COEIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCIAUHEHMs), JaBaTh MM Ha3BaHUA II0
cucremarnyieckoit Homenkinarype (IUPAC)

1.5

C(I)OpMHpOBaHHOCTL YMCHHUA  ONPCACIIATL BUABI XHMHUYECKON CBSI3U B
OPTraHUYCCKHUX COCOANMHCHUAX (OZ[I/IHapHLIC n KpaTHLIe)

1.6

C(I)OpMI/IpOBaHHOCTL YMEHUA TPHUMCHATH: IIOJIOKCHUS TCEOpPHUHU CTPOCHUA
OpraHHU4YC€CKUX BCUICCTB AM. BYTJ'IepOBa JUIA OOBSCHEHUSI 3aBHCHMOCTH
CBOICTB BCHICCTB OT UX COCTaBa Y CTPOCHUS, 3aKOH COXPAHCHUS MAaCChI BCIIECTB

yFHCBOI{OpOIlBI. KHCHOpOI{COI{Cp)KaIlII/IC M a30TCoACPKAIIMEC OPraHUu4YCCKHUE CO-




Kon nposepsiemoro
pe3yJabTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeiHero 001Iero 00pa3oBaHus

CANHCHM. BBICOKOMOHeKy.]'ISIpHBIe COCAMHCHUA

2.1

ChopMHUPOBAaHHOCTE YMEHUIN TNPHBOAUTH TPUBHAIBHBIC HA3BAaHHS OTICIBHBIX
OpPTraHMYEeCKHX BEIIECTB (ITWICH, NPONWICH, AaleTHICH, JTHICHTIHKONIb,
rounepuH, QeHon, Qopmanbaerua, aneTanbAeruji, MypaBbUHAS —KHCIIOTa,
YKCyCHAsl KHCIIOTa, OJIMHOBas KHCJIOTa, CTEapUHOBAas KHCIOTA, TJFOKO3a,
(bpyKTO3a, KpaxMaJ, IeJUTIJI03a, TIIUINH)

2.2

ChopMHUPOBAaHHOCTh YMEHHH XapaKTEepHU30BaTh COCTAB, CTPOCHHUE, (PHU3HUYECKUE
d XAMHYECKME CBOWCTBA THIMYHBIX MPEACTABUTEICH pas3IMYHBIX KJIacCOB
OpPTraHMYEeCKHUX BEIIECTB (METaH, 3TaH, YTWICH, IPOIWICH, alleTHICH, OyTaIueH-
1,3, metunOyTtaaueH-1,3, 6eH30I1, METaHOM, STAHOJ, STUICHIJIUKOJb, TIUIECPHUH,
(deHou, aneTanbIeru, MypaBbUHAs U YKCYCHas KUCIIOTBI, TJFOK03a, KpaxMall,
LEJUTI0I03a, AaMHHOYKCYCHAst KHCII0TA)

2.3

C(l)OpMHpOBaHHOCTI) YMEHUA WUIIOCTPUPOBATH TCHETHUYCCKYHIO CBA3b MCEKIAY
TUNWYHBIMU TPCACTABUTCIIAMU PA3JINYHBIX KJIACCOB OPraHUYCCKHUX BCIICCTB
YPpaBHCHUAMHU COOTBETCTBYIOIINX XHMHYCCKUX peaKuHﬁ C HCIIOJIB30BAHHEM

CTPYKTYPHBIX hopMyt

2.4

ChopMUpPOBAaHHOCTh YMEHHSI XapaKTEPH30BaTh HCTOYHHKH YTIIIEBOAOPOIAHOTO
CoIpbsi  (HE()Th, TPHUPOTHBIA Ta3, Yroib), CHOCOOBI WX IEepepaboTKU H
MPAKTHYECKOE MPUMEHEHHE IPOIYKTOB MepepaboTKu

XUMHA ¥ )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCTH YMEHHH BJIAJIETh CUCTEMOW 3HAHUIH 00 OCHOBHBIX METOJIaX
Hay4yHOTO0 IIO3HAHUS, HCIOJb3YEMbIX B XUMHHM NpPH H3YyYEHHUHM BEIIECTB U
XUMHYECKUX SIBIIGHUI (mabmonenue, U3MEpEHue, JKCIIEPUMEHT,
MOJIEJIMPOBAHHKE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS [l IPUHATHS
pelIeHu B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C BEILECTBAMHU U
WX MPHUMEHEHHEM

3.2

CdopMupoBaHHOCT, YMEHUI COOJIOAATH TpaBUIa TMOJb30BAaHUSA XUMHUYECKOU
nocysoil 1 nabopaTopHBIM 000pYAOBaHHEM, a TaKKe MpaBWiIa OOpaIIeHUs ¢
BEIIIECTBAMHU B COOTBETCTBHU C MHCTPYKIIUSIMHE TI0 BBIMOJHEHUIO Ta00PaTOPHBIX
XMMUYECKUX OIBITOB

3.3

CchopMHUpPOBaHHOCTE YMCHUH IJIAHUPOBATh M BBINOJHATH  XUMHUYCCKHN
SKCHEPUMEHT (IPEBpallleHHs] OpPraHUYeCKUX BEIIECTB IPU HArPEBAHUM,
MIOJ[y4E€HUE OTWICHA U H3YYEHUE €ro CBOMCTB, KAa4EeCTBEHHBIC PEAKIUH
OpPTraHMYECKHX BEIIECTB, JAEHATypalus OEIKOB IpPU HArpeBaHUM, LBETHBIC
peakiuy OEJKOB) B COOTBETCTBHM C IPABWJIAMH TEXHHUKH O€30IacCHOCTH TIPH
o0pallleHNH C BEIIECTBAMH M JIAOOPAaTOPHBIM 00OpYyIOBaHUEM; NPEACTABISITH
pe3yabpTaTBl  XMMHYECKOTO JKCHepHUMEHTa B (opMe 3amuch ypaBHEHHH
COOTBETCTBYIOIIMX pEaKIUid U (OPMYyIHUPOBATH BBIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB

3.4

ChopMHUpOBaHHOCT, YMEHHH TPOBOAMTH BBIYUCICHHS IO XHMUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYEeCTBA MCXOTHOTO BEIIECTBA WU MPOYKTa
peaKkiuu O M3BECTHBIM Macce, 00bhEMY, KOJIUYECTBY OJHOTO W3 HMCXOJHBIX
BEILECTB WIH MIPOAYKTOB PEAKIIUH)




Kon nposepsiemoro
pe3yJabTara

3.5

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeiHero 001Iero 00pa3oBaHus

CbhopMUpPOBAaHHOCTh YMEHHH KPUTHYECKH AaHAIU3UPOBATh  XUMHYECKYIO
nH(pOpMAILMIO, TONYYaeMyld W3 pa3HbIX MCTOYHHKOB (CpEeICTBAa MAacCOBOM
nH(popManuy, cetb IHTepHET U ApyTrue)

3.6

CdopmupoBaHHOCTH YMEHUH coOmoaTh MpaBuiia 9KOJIOTHYECKH
11eJ1eco00pa3HOTo MOBEAEHHS B OBITY M TPYJIOBOH JESITEIHHOCTH B LENISX COXpa-
HEHUS CBOETO 3/0pOBbS W OKpPY)KAWIIEH NpUPOAHON Cpedbl, 0CO3HABATh
OMACHOCTh BO3ACWUCTBUS Ha KUBBIE OPraHU3MBI ONpPENCTEHHBIX OPraHMYECKUX
BellecTB, TOHWMMas cMbicn mokaszarens [IJIK (mpemenbHO —MOMyCTHMOM
KOHIICHTpAIlMK), TOSACHATh Ha TNPUMEpax CIOCOOBI YMEHBIICHHS M TIpe-
OTBpAIIICHUS UX BPEIHOTO BO3ICHCTBYS HA OPTaHU3M YEIOBEKa

11 KJIACC

Kon nposepsiemoro
pe3yJabTara

1

IIpoBepsieMble mpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTebHOI MPOrpaMMbI CpeIHero 001ero 06pa3zoBaHusA

TeOpCTI/I‘{CCKI/Ie OCHOBBI XUMHH

11

Brmagenne — cucteMOM = XMMHMYECKHMX ~— 3HaHWM,  KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHSA (XUMHYCCKHH SIIEMEHT, aTOM, OJIICKTPOHHAS
00oouKka aroma, S-, p-, d-2JIeKTpOHHBIE OpOHTAIM aTOMOB, HOH, MOICKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIEHUS, XUMHYecKas
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, KpUCTAIUTMYECKash PeleTKa,
THIIBI XHUMHYCCKUX peaKuHﬁ (OKI/IC.HI/ITGJ'II)HO-BOCCT&HOBI/ITBJ’ILHI:»IB, OK30- "
SHJOTEPMUYECKHE, PEAKIUM MOHHOTO OOMEHa), pPacTBOp, BJICKTPOJIHTHL,
HERJIEKTPOJIUTHI, 3NEKTPOJIUTHYECKAS JIMCCOLIMAIIHS, OKUCIIUTEb,
BOCCTaHOBHUTEINb, CKOPOCTh XMMHUYCCKOH PEaKINH, XUMHIECKOE PaBHOBECHUE);
TEOPUU U 3aKOHBI (TCOPHS AIEKTPOIUTHUECKON Aricconmanuu, [leproamaeckuii
3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKUH SI3BIK XUMUH, (DaKTONOTHYECKUE CBEICHHS O CBOWCTBAX,
cocTaBe, TONYYeHHH ¥  O€30MacHOM  WCIOJIb30BAHWH  BaKHEHIIMX
HEOPraHWIECKHUX BEIICCTB B OBITY M NPAKTUYECKOH AESTEIbHOCTH YeJIOBEKa

1.2

ChopMHpOBaHHOCTE ~ yMEHHH  BBIBISITE  XapaKTEepHBIE NPHU3HAKH U
B3alMOCBSI3b U3YUEHHBIX IOHATUM, NPUMEHATb COOTBETCTBYIOIIME IOHATHS
IIpY ONMCAaHUU CTPOECHUS U CBOWHCTB HEOPraHMYECKUX BELIECTB U HX
IIpEBpallECHUl; BBIABIIATD B3aMMOCBS3b XMMHAYECKUX 3HAHUHI
C NOHATHAMH M NPENCTABIECHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bnamenne OCHOBHBIMH METONAMH HAyYHOTO TIO3HAHHS BEIIECTB U
XUMAYECKUX SBICHUN (HAOMIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITHPO-
BaHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpeCaAC/IATbL BAJICHTHOCTb U CTCIICHDb OKHUCJICHUSA




Konx nposepsiemoro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI
o0pa3zoBaTeIbHOI IPOrpaMMbI CpPeIHEro 00111ero 00pa3oBaHUsA

XUMHUYECKUX JJEMEHTOB B COEAMHEHMSIX pas3IM4HOIO COCTaBa, BUJ
XIUMHAYECKOW CBS3M (KOBAJCHTHAs, MOHHAS, METAIUIMYECKasi, BOJOPOAHAS) B
COCIMHEHUAX, THUI KPUCTAJUIMYECKOW PpEeHIETKH KOHKPETHOrO BeIlecTBa
(aToMHasi, MOJIEKYJISIpHAs, HOHHAS, METAJITHYECKas)

1.5

ChopMHpOBaHHOCTE yMEHHW OINpPENENsITh XapakTep Cpeldbl B BOIHBIX
pacTBOpax HEOPTaHMUYECKUX COSTUHEHUI

1.6

ChopMUpOBaHHOCTE YMEHHUS KIACCH(PUIIMPOBATH XUMHUYCCKHE PEAKIUH 10
Pa3IMYHBIM IPU3HAKAM (YUCITY M COCTABY PEarupyroliX BEIIECTB, TEILIOBOMY
3¢ dexTy  peakuuu, W3MCHCHHWIO CTCICHEH  OKHCICHHS  DJIEMEHTOB,
00paTHMOCTH PEaKIiH, YIACTHIO KaTaIu3aTopa)

1.7

CdopMHPOBaHHOCTh YMEHHUH COCTABJIATH YpPaBHEHUS PEaKIUH pa3sTHIHBIX
TUIOB, TOJHBIE W COKPAlIEHHBIC YpaBHEHHs peakiuii HWOHHOTO OOMeHa,
YYUTHIBasI YCIOBHS, TPU KOTOPBIX 3TH PEAKIHU HAYT 10 KOHIA

1.8

ChopMHpOBaHHOCTE YMEHHI TPOBOAWTH PEaKIWH, MOATBEPKAAIOIINE
KayeCTBEHHBIM COCTaB pa3jMYHBIX HEOPraHUYECKUX BEIIECTB, paclio3HaBaTh
ONBITHBIM  NIYTEM  HMOHBL, IHPUCYTCTBYIOLIME B BOOHBIX  pacTBOpax
HEOPTraHWYECKHUX BEILECTB

1.9

ChopMHUpPOBaHHOCTh ~ yMEHHMH  pPAaCKPhIBATh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIM TOCPEJACTBOM COCTABJICHHUS 3JICKTPOHHOTO
OaslaHCca STUX peaklunui

1.10

CdopMHUpOBaHHOCTh YMEHHUI OOBSACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaxiuy 0T pa3inyHbIX (HaKTOPOB
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CdopMHUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEUICHHUS XUMHUYECKOTO
paBHOBECHST B 3aBHCHMOCTHM OT BHEIIHErO BO3JACHCTBHA  (TPUHIIUI
Jle Hlatenne)

OO01as 1 HeOpraHWYeCcKast XUMHUS

2.1

CdopMHpOBaHHOCTh YMEHHMH pacKpbIBaTh CMBICH lleprHogudeckoro 3akoHa
J.W. MenneneeBa M JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOILYIO0, O0B-
SICHUTENbHYIO U MPOTHOCTHUECKYIO (YHKITHN

2.2

CdopMHpOBaHHOCTh YMEHHH XapaKTepPH30BaTh JJIIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX 3JeMeHTOB 1—4 mepuonoB [lepuomuueckoil cucTeMbI
XUMHYecKuX saemenToB JI.W. MenmeneeBa, HMCIOIB3YsA IOHATHS «S-, P-, d-
DIIEKTPOHHBIE ~ OpOWTAN»,  «IHEPreTUYECKHE  YPOBHH»,  OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHMYECKHMX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuoaaMm U rpynnam llepuoaudeckoil cucTeMbl XUMHUYECKUX
anemenToB .M. Menneneena

2.3

ChopMupoBaHHOCTE  YMEHHI  XapakTepu3oBaTh  (ONKCHIBATh)  OOIIME
XMUMUYECKHE CBOWCTBA HEOPTaHWYECKHMX BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEP)KAATH CYIIIECTBOBAaHHUE TCHETHYECKOM CBSI3U MEXIY
HEOPTraHWYECKUMH BEIIECTBAMHU C ITOMOIIBI0 YPABHEHHH COOTBETCTBYIOLIMX
XUMUYECKUX PeaKIui

2.4

CdopmupoBaHHOCTD YMEHHH YCTaHaBJIMBATh MIPUHAIEAKHOCTh
HEOPraHWYECKHUX BELIECTB IO UX COCTaBY K ONpeAeNEHHOMY Kiaccy (rpyrmnie)
coeIMHeHUH (MIPOCThIE BeUIeCTBA — METaUIbl M HEMETaUlbl, OKCHIbI,
OCHOBAaHWUsI, KHCIIOTBI, aM()OTEPHBIE TUIPOKCHIBI, COJTH)




Konx nposepsiemoro
pe3yJbTara

2.5

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI
o0pa3zoBaTeIbHOI IPOrpaMMbI CpPeIHEro 00111ero 00pa3oBaHUsA

CchopMUPOBaHHOCTh YMEHHI HCIIONB30BaTh XMMHYECKYI0 CHMBOJHKY [UISL
cocTaBiieHHs (DOPMyN BEWIECTB M YPaBHEHHH XHMHUYECKHX PEaKIIHH,
cucrematnueckytlo HoMmenknarypy (IUPAC) u TpuBHanmbHble Ha3BaHUS
OTJEIbHBIX HEOPraHWYECKHX BeLIeCTB (yrapHbelii ra3, YIVICKHCIBIH ras,
aMMMaK, raméHas M3BeCTb, HeralméHas W3BeCTb, IMUTbEBAas COMAA, NMUPUT U

JIPyTHE)

2.6

ChopMHUpOBaHHOCTE ~ YMEHUIH  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMHYECKHE CBONCTBA HEOPraHWYECKHX BEILECTB Pa3IMYHBIX KJIACCOB, IMOJ-
TBEPXKIATh CYIIECTBOBAHHE TEHETHYECKOW CBS3H MEXKAY HEOPTaHHYCCKUMHU
BEIIECTBAMH C IIOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIMX XHMHYECKHX
peaKIui

2.7

ChopMIpOBaHHOCTE yMEHHH IUTAHUPOBATH ¥ BBIIONHATH XUMHYCCKUH
OKCTIIEPUMEHT (pa3JIOKCHHE IIEPOKCHAA BOXOpPOIAa B TPHCYTCTBHH KaTaH-
3aTopa, ONpelelieHHe  CpeAbl  pPacTBOPOB  BELIECTB € MOMOIUIBIO
YHUBEPCAIBHOTO WHAMKATOPA, BIUSHHE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHYECKOW peakllny, peakiiui HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKkIMK Ha
cynbhar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHWUs, pelleHue
SKCIEPUMEHTANBHBIX 337ay 1o TeMaM «Mertamnel» U «Hemeramns») B
COOTBETCTBHM C TMpaBWIAMH TEXHUKH O€30MacHOCTH TIpH OOpameHun
C BemecTBaMH | JTa0OpaTOpHBIM O00OPYAOBAHUEM; TIPENCTABISTE PE3YIbTATHI
XUMHAYECKOTO HKCIIEPHMEHTa B (POpPME 3aIlliCH YPaBHEHHH COOTBETCTBYIOIIMX
peaxiuii ¥ hopMyIHUPOBATh BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB

2.8

ChopMUpOBaHHOCTh yMEHHI COONIOATH MPABUIIA TTOJIB30BAHUS XUMHUECKON
nocyzoil u nabopaTopHbIM 000pyIOBaHHEM, a TAKXKE MpaBHUiIa OOpaLICHHS C
BCIICCTBaAMH B COOTBETCTBHUU C HUHCTPYKIUAMU 10 BBIITOJIHECHHU IO
71a00PAaTOPHBIX XUMHUYECKUX OTIBITOB

29

CdopMHpOBaHHOCTh YMEHHH XapaKTEpU30BaTh XUMHUYECKHE IPOIECCHI,
JISKAIUEe B OCHOBE MPOMBIIIICHHOTO MOJYYCHUSI CEPHOU KUCIOTHI, aMMHAKa,
a Takke cOpMHUPOBAHHOCTH MPEJICTABICHUI 00 OOIMNX HAYYHBIX MPUHITUIAX
Y 9KOJIOTHYECKHX MPOOIeMax XMMHUUYECKOTO IIPOU3BOICTBA

XUMHUA U )KU3Hb. PacuéThl

3.1

ChopMHpOBaHHOCTE  TIPEACTABICHHA O  XUMHYECKOW  COCTaBILIOMICH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIM XMMHUHU B [IO3HAHUU ABJICHUN IpU-
poasl, B (OPMUPOBAHMH MBIIUICHUS M KyJIbTYphl JHMYHOCTH, €&
(YHKIMOHABHON T'PaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS IPAKTHIECKUAX
3a7a4 ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U
IPUPOJHOU cpese

3.2

ChopMHpOBaHHOCTE YMEHHIH KPHUTHUYECKH AaHAIH3HPOBATh XUMHYECKYIO
HHPOPMAIIHIO, TONy4aeMyl0 W3 pa3HBIX HCTOYHHKOB (CPEACTBa MacCOBOM
KOMMYHUKAIIUH, CeTh IHTEPHET U JAPYyTHUE)

3.3

CdopmupoBaHHOCTE ~ yMeHHH  coONIOJaTh  MpaBWia  IKOJIOTHYECKU
[EeNIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOU AEATEIHHOCTH B IENSIX CO-
XPaHEHHUsI CBOETO 3/I0POBbSI M OKPYKAIOUIEH MPUPOTHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTH BO3JEHCTBUSI HA >KMBBIE OPTaHHU3MBI OINpPEAETEHHBIX
BelIecTB, MOHMMas cMbIci nokasatels [1IK, moscHATh Ha mpuMepax crocoObl
YMEHBUICHUSI U TPEIOTBPALIEHUS WX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEKa




Konx nposepsiemoro IIpoBepsieMble IpeIMeTHBIEC Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
pe3yiabTaTa o0pa3zoBaTeIbHOI IPOrpaMMbI CpPeIHEro 00111ero 00pa3oBaHUsA

CopMHpOBaHHOCTE YMEHHH NPOBOIUTH BBIYUCICHHS C HCHOIB30BAaHHEM
MOHSATHA «MAaccoBasi 0N BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUMN
ra3oB IpU XUMHUYECKUX PEaKIUsIX, MAcCchl BelIeCTBa WM O00bEMa ra3oB IO
W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O0bEMY OJHOTO U3
YYACTBYIOIIUX B PEAaKIUU BEUIECTB, TEIUIOBOTO 3(dekra peakyu Ha OCHOBE

3.5

3aKOHOB COXPAaHCHHU MACChI BEHICCTB, NPCBPAIICHUA U COXPAHCHU SOHEPTUU

MHNPOBEPAEMBIE JIEMEHTbBI COJAEP)KAHUS

10 KJIACC
Kon IIpoBepsieMblii 3JieMEHT cOAePKAHNSA
1 TeopeTHueckue OCHOBBI OPIraHUYECKON XUMUU

[IpenmeT opraHnveckoil XUMuU: €€ BOSHUKHOBEHHUE, pa3BUTHE W 3HAUEHHE B MOJNyYEHUH HOBBIX
1.1 BEILIECTB M MarepuayioB. Teopusi CTpoeHHs opraHudeckux coenuHeHudt A.M. bytneposa, eé
OCHOBHBIE TIOJIOKEHHS

CTpyKTypHBIE (DOPMYIIBI OPTaHHMYECKHX BemIecTB. ['oMoiorws, m3oMepus. XUMHUIECKas CBSI3b B
1.2 OpPTaHMYECKUX COCTUHEHUSIX — OJWHApHBIC M KpaTHBIC CBs3U. [Ipencramienue o xiaccuukanym
OpPraHWYECKHX BELECTB

Homenknatypa opraHM4yeckux COeAMHEHMH (cucremarhyeckass) W TpPUBHAJIbHBbIE Ha3BaHUSA

1.3 N o
BAXHCHUINHNX MPCACTABUTEIICH KJIACCOB OPIraHUYCCKUX BCIICCTB

2 YrneBogopoast

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOIMUYECKUH pal. MeTaH u 3TaH — NpocTeiilne MpeICTaBUTENN
2.1 QIIKaHOB: (PM3MUCCKHE M XMMHUUECKHE CBOMCTBA (PEaKIiK 3aMEMICHUS U TOPCHMs), HAXOXKICHHE B
PHUPOJIE, TONYUCHNE U IIPHMEHEHIE

ANKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTHYECKU I pAaAa. OTHICH H OpOMNUJICH — HpOCTeﬁH.IPIC
2.2 OpeaACTAaBUTCIN AJIKCHOB! (1)I/I3I/ILICCKI/IG U XHMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUAA,
TaJIOTCHUPOBAHUA, TUApATAllMN, OKUCJICHUA U HOHI/IMepI/BaHI/II/I), TOJIYYCHHE 1 IPUMCHCHUC

Ankanuensl: Oytamuen-1,3 u MmetunOyraauen-1,3: cTpoeHne, BaXKHEHUITNE XUMUYECKHE CBOMCTBA

23 (peaxuus nonumepusanuu). IlonyueHre CHHTETUUECKOr0 KayuyKa U pe3UHbL
AJKHHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS,, FOMOJOTMYECKUIl psii. ALETHIEH — MpoCTeHIIuii
2.4 MPENICTABUTEh aJKUHOB: COCTaB, CTPOCHHE, (PH3MUYECKME M XHMHUYECKHE CBOWCTBA (peaKiuu
THAPUPOBAHNS, TAJIOTCHUPOBAHUS], THAPATALINH, TOPEHHMS ), HOTYYECHHE U IPUMEHECHHUE
Apenbl. beH3on: coctaB, CTpoeHHe, (U3MYECKHMEe U XHUMHYECKHE CBOWCTBA (peaKiuu
TaJIOTCHUPOBAHUSI W HHUTPOBAHMS), MNONyYeHHE M IIpUMeHeHHe. Toiyos: cocTaB, CTpOCHHE,
2.5 (u3MUeCKHe U XMMUYECKHE CBOICTBA (pEaKkIMU TajJoreHUPOBAHMS M HUTPOBAHUS), HOIyYCHHUE U

npuMeHeHue. TokcHyHOCTH  apeHoB. ['eHeTuueckas CBs3b  MEXAYy  YIJIEBOJOPOJAaMH,
MIPUHAJJICKAIIUMY K Pa3IMYHbIM KJlaccam




Kogx

2.6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[IpupoHBIC UCTOYHUKH YTIIEBOAOPOaOB. [IpupoIHBIA Ta3 U MOMyTHEIE HeTAHBIE Ta3bl. HedTh 1
e€ mpoucxoxaeHue. CrocoObl TepepaOdOTKH HePTH: TIeperoHka, KPEeKUHr (TSPMHUYCCKHIA,
KaTaIUTHYECKUH ), THpoin3. [IpoayKThl epepaboTku HeTH, UX MPUMEHEHUE B POMBIILICHHOCTH
1 B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro ImepepadboTKu

Kucnopoacomepskaiiie opraHidecKrie COeTHnHEHUS

3.1

[IpenensHbIE OAHOATOMHBIE CHHUPTHL. METaHON M 3TAaHON: CTPOCHHUE, (PH3MUYECKHE W XHUMHYECKHE
CBOWCTBa (peakmuy C aKTHBHBIMH METaJUIaMH, TaJOT€HOBOAOPOJAMH, TOPEHHE), NMPUMEHEHHE.
Bonopozauslie cBsi3u Mexay MoOJIEKyJlaMu cIUpTOB. JleHCTBHE MeTaHoJla M 3TaHOJAa Ha OPraHU3M
9yeoBeKka. MHOTOAaTOMHBIE CHIHPTHL. OTHJICHIVIMKONL W TIHIEPHH: CTPOCHHE, (pr3udeckue u
XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METaJUIaMH, KadyeCTBEHHAs peakius Ha
MHOT0aTOMHBIE CIHPTHI). JleficTBHe Ha OopraHu3M yenoBeka. [I[puMeHeHHe INIMIEpUHA U STHIICH-
TJIAKOJIS

3.2

deHon: CTpOCHHE MOJICKYJBI, (U3MYSCKHEe W XUMHUYCCKHE CBOWCTBA. TOKCHYHOCTH (eHoma.
[Tpumenenue ¢genona

3.3

Anpreruasl U KeToHbl. DopManbAerull, alneTanbIerui: CTpoeHHe, (U3NYeCKHe U XUMUYECKHE
CBOUCTBAa (pEaKIUN OKWCICHHS W BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKINH), IONyYeHHE W
MIpUMEHEHHUE

3.4

OIHOOCHOBHEIE MpeebHbIC KapOOHOBBIE KUCIOTH. MypaBbHUHAS M YKCYCHAsI KUCJIOTHI: CTPOCHUE,
¢u3Hyeckre W XWMHYECKWE CBOWCTBa (CBOWMCTBA, OOIMIME [UIsI KJacca KHUCIOT, pEaKIus
aTepu(UKaIMK), TOJIydeHHe U TpuMeHeHue. CTeaprHOBas W OJCHHOBAsS KHCIOTHI  Kak
MPEICTABUTEH BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX
MOIOIIEE ICHCTBHUE

3.5

CrnoxxHble 3¢UpHl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['Maponu3 clnoXHBIX 3¢pupoB. JKupsl.
I'uponus xxupos. [Ipumenenue xupos. bruonoruyeckas posb JKUPOB

3.6

YrneBonbl: cOCTaB, kiaccudukamus yriaeBojoB (MOHO-, TU- WM TOJMCaxapujisl). [Jroko3a —
MPOCTEHIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHUSI MOJEKYJBI, (DU3UUECKHE U XHMHUECKHE
cBoiicTBa (B3ammMoelcTeue ¢ ruapokcuaoM menu(ll), okucnenne aMmMuadHbBIM PacTBOPOM OKCHIA
cepebpa(l), BoccTaHOBICHHE, OpOXEHHE TJIOKO3bI), HAXOXKJCHHWE B MPHPOJE, NPUMCHECHHUE,
ouomnormueckass ponb. Porocuares. DpykTo3a Kak U30Mep TIIOKO3Bl. Kpaxman u memnono3a Kak
npupoaHsie monuMepbl. CTPOCHHE KpaxMana U IeuTiono3sl. dr3ndeckrue M XUMHICSCKAE CBOHCTBA
KpaxmaJia (THIpOIn3, KaYeCTBEHHAS! PEAKITHS C HOAOM)

A3zoTcoaepKaiiye OpraHn4ecKie COeANHEHUS

4.1

AMUHOKHCIIOTHI Kak aM{QoTepHble OpraHuyeckue coenuHeHus. DPU3nveckue W XUMUYECKHE
CBOMCTBA aMHHOKUCIOT (Ha mMpuMepe TJuIMHA). buomornyeckoe 3HAYEHHWE AaMHHOKHUCIIOT.
Ilentuan:

4.2

Benku xak mpuUpoJHbIE BHICOKOMOJIEKYJISIPHBIE coeluHEHU. [lepBuYHas, BTOpUYHAs U TpEeTUYHAas
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBAa OENKOB: THIPOIM3, ACHATYpalysi, KauecTBEHHBIE
peaKIiy Ha OeNKH

BEICOKOMOJIEKYIISIPHBIE COCIMHEHHUS

51

OCHOBHBIE TIOHATHUA XUMHUU  BBICOKOMOJICKYJIAPHBIX COG)IHHCHHﬁl MOHOMED, IoJIMMEp,
CTPYKTYPHOE€ 3B€HO, CTCIICHDb NOJIUMEPHU3AIUU, CPEAHAA MOJICKYJIIpHasA Macca. OcHOBHbBIE MCETOBI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COG}II/IHCHI/Iﬁ — MOJIMMEpHU3aALUs U MOJIMKOHJIACHCAIUA

52

3KC]’IepI/IMeHTaIII>HBIe METOAbl HU3YYCHHA BEHICCTB U UX npeBpameHm‘/i: O3HaKOMJICHHE C
O6p33]_laMI/I OpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IINIAaCTMACC, Kay4YyKOB. HOJ'Iy‘IeHI/Ie
CUHTCTHYCCKOI'O KayuyKa 1 PC3NHbI




11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHUH

11

XUMUYeCKHW 37eMeHT. ATOM. SIIpo atoma, M30TONbI. DIEKTpOHHas 000JI0uKa. DHEepreTUIeCKue
YPOBHH, TOIYPOBHH. ATOMHBIE OpOWTAH, S-, P-, 0-3nmeMeHThl. OCOOSHHOCTH —pacipeelieHus
JJIEKTPOHOB IO OpPOWTANSIM B aTOMax 3JEMEHTOB IEPBHIX UYCTHIPEX MEPHOMOB. DJICKTPOHHAS
KOH(UTYpaIrsi aTOMOB

1.2

[Tepuonnueckuii 3akon u Ilepmogmueckas cucrema xumudeckux snemeHTtoB [[.V1. Menneneesa.
CBsi3p TIEpUOAMYECKOTO 3akoHa © llepuoamueckoil cuCTeMbl XHMHYecKHX odyemeHToB JI.H.
MeHnzeneeBa ¢ COBpEMEHHOW TEOpHUEH CTPOSHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB
XUMHYECKUX DIIEMEHTOB U 00pa3yeMbIX WMH MPOCTHIX W CIIOXKHBIX BEIIECTB IO TpynnaM u
neproaaM. 3HaueHHe MEePHOANYECKOr0 3aKOHA B PA3BUTHH HAYKH

13

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. BUABI XMMHUYECKOW CBs3M (KOBaJCHTHAs HEMOJApHas U
MOJISIpHAst, WOHHAs, MeTajimdeckas). VOHBI: KaTHOHBI W aHHMOHBEL. MeXaHH3MBI 00pa30BaHHUS
KOBaJICHTHOW XMMHUYECKOH CBsI3W (OOMEHHBIN M JIOHOPHO-aKIIENITOPHBIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTB. DJ€KTpOOTpUIIATETILHOCTh. CTENEHh OKUCIICHUS

15

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOSHHS. 3aKOH ITIOCTOSHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTAJUTUYECKUX PEHIETOK. 3aBHCUMOCTh CBOMCTBA BEIECTB OT THIA KPUCTAJUTUYECKOMN
pem€rku. [ToHsATHE O TUCTIEPCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIC pacTBOPBI. MaccoBast 10Jis
BEIIIECTBA B PACTBOPE

1.6

Knaccuduxanus HeopraHndeckux coeuHeHniH. HoMeHkIaTypa HeOpraHH4eCKHX BEIIECTB

1.7

Xumndeckas peakuusi. Knmaccudukarus XuMHYECKUX peakiuii B HEOPraHUUECKOH U OpraHnIecKOu
XMMUH. 3aKOH COXPAHECHHUS] MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUs SHEPTUU IIPU
XMMHMUYECKUX PEAKLUAX

1.8

CKOpOCTh peaknny, e€ 3aBUCHMOCTB OT PAa3JINYHBIX (PaKTOPOB

1.9

OOpaTtuMble  peakimd. XHWMHYECKoe paBHOBecwe. MakTopbl, BIHAIONIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Tpunnun Jle [laTense

1.10

OnektponuTrdeckas mucconmanys. CHbHbIE W Ci1a0ble 3JeKTpoinuThl. Cpela BOIHBIX PAacTBOPOB
BEIICCTB: KUCJIAsi, HEWTpabHasi, 1esao4Has. Peakiuyu HoHHOTo oOMeHa

1.11

OKHCIIMTEILHO-BOCCTAHOBUTEILHBIE peaKun

Heoprannyeckast xumus

2.1

Hemeramnsl. Ilonoxxenue HemeramioB B Ilepuoauueckoil cucreme xumuueckux iemeHTos JI.M.
MenpeneeBa 1 0OCOOCHHOCTH CTPOEHHsI aTOMOB. DU3HYecKUe CBOMCTBA HEMETAIOB. AJUIOTPOIHS
HEMETAIUIOB (Ha MpuMepe KUCIIOpoia, cepbl, pocthopa u yrieposa)

2.2

XUMUYECKHE CBOMCTBA BXXKHEHIINX HEMETAIIOB (TaJIOTEHOB, Cepbl, a3oTta, docdopa, yriepona u
KpEMHUSI) U UX COCTMHEHHUN (OKCHIIOB, KUCIIOPOICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUH).
IIpyuMeHeHNe BaKHENIINX HEMETAJNIOB U UX COEMHEHUN

2.3

Meramnel. Ilonoxxenne wmetamioB B Ilepuommdeckoit cucreme xumuueckux siemeHToB JI.U.
MengeneeBa. OCOOCHHOCTH CTPOCHHS DJCKTPOHHBIX OO0OJOYEK aroMoB MeTauioB. OOmwme
¢usndeckue cBoiicTBa MeTawioB. CIUIaBBI METADIOB. DIEKTPOXUMUYECKUH psi HaNpsDKEHHN
METaJIOB

2.4

XUMHUYeCKHe CBOWCTBA BAKHEHIINX METAUIOB (HATPWH, KalWi, KaJIbLIWNA, MarHUH, aJTIOMUHUH,
IIMHK, XpOM, JXeje30, Melnb) W HX coenuHeHwid. OOImMe CrmocoObl MONYYECHHS METaJIOB.
[TprMeHeHNe METAIIIOB B OBITY M TEXHHUKE




Kon

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUA

2.5 ['eneTrueckast cBsi3b HEOPTraHMYECKUX BEUIECTB, MPUHAIICKAIINX K PA3IHYHBIM KJIaccaM

3 XHUMHS U KU3Hb

31 Ponp xumMum B oOecrie4eHWH HKOJOTUYECKOH, 3HEPreTHUeCKOW | THINEBOW Oe30IacHOCTH,

' pa3BuUTHH MenUIMHEL. [TOHSTHE 0 HAYYHBIX METOJIaX IMO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIIHMA
[IpencraBienuss 00 OOIMIMX HAYYHBIX NPUHLUIAX MPOMBIIUIEHHOTO TMOJYYEHHUS Ba)XXHEHIINX
BelecTB. YesNoBEeK B MHpE BEIIECTB M MaTepHANIOB: Ba)KHEHIIMEe CTPOUTENbHBbIE MaTepHalbl,

3.2 KOHCTPYKIMOHHBIE MaTepuajbl, Kpackd, CTEKJO, KepaMuKa, MaTepuajbl IJjisl 3JIEKTPOHUKH,
HaHOMaTepUabl, OpraHUYecKHe
¥ MUHEpaAJIbHBIC yI00pCHHUS

33 XuMUs ¥ 3I0pOBbE YEIOBEKA: IpaBUJIa HCIOJIb30BaHMS JICKAPCTBEHHBIX IIPEIapaToB, MpaBHIia

6€3011aCHOT0 MCIOIH30BAHMS IIPENapaToB OBITOBON XUMHUH B TOBCEAHEBHOM JKI3HH

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA




» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
» Xummus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axkumonepnoe o6mectBo «M3narensctBo «lIpocsemienner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoauueckoe nocobue no xumuu O.C.I"abpuensn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://workprogram.edsoo.ru/work-programs/787045






