


HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeAHEro o01iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE OOpa3oBaTElIbHbIE MPOrpaMMbl, U
OCHOBHBIX TONIOKeHUH «CTpaTerun pa3BuUTUsL BocnuTaHus B Poccuiickoit
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruu 00y4deHus, BOCIIUTAHUS U PA3BUTHUSL OOYUYaIOIIMXCS CPEICTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pPE3yJbTaTOB OOy4deHUss W TpeOOBaHHI K YpPOBHIO MOATOTOBKHU
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBBI0O M TOpUpogHOM cpere. Peamusyercs xumuueckoe oOpa3oBaHUE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOABI U B MaTEpUalIbHOM KHU3HU OOIIECTBA, a TaKXKe C YYETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW IUBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJIEHUCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W KU3HU KaXJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3/I0POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYID WM IS  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Opranudeckas xumus» U «OOIass U HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMeTa O0eCHeurMBaeT BO3MOXHOCTh PACCMOTPEHHUs BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3YyYEHHIO YydyeOHOro Marepuajga U oOO0ycJoBIIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHUM  Ha  ONPEAENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M 3JIEKTPOHHBIX
OpEICTaBIEHU O CTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJOTMYECKHU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckoll XUMHUU TOJIYYarT pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus MEepBOHAYATIbHBIC
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBAaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO 0O0ILIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOIUYECKOr0 3aKOHAa C OOIIETEOPETUUYECKUX U METOJOJIOTMYECKUX TMO3ULIUH,



IyOKe TIOHSATh MCTOPUYECKOE HW3MEHEHHWe (YHKIMH OSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKHX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JPYTMMH HAyKaMH, PacKpbIBalOT €€ pojib B TO3HABATEIBHOM W TMPAKTUYECKOU
JESATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K TIPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBAaTh MH(OpPMAIUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4arOIIUXCs MUPOBO33PEHUYECKOW OCHOBBI JIJIS MTOHUMAHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €JUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUNW MYTEM JKCIEpUMEHTa U
pelieHrs TpPOTUBOPEYUN MEXAy HOBbIMU (akTaMd U TEOPETUUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIMTAHMS, Pa3BUTHUA M COIMATU3AIMU
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB JEATEJILHOCTH: pelIeHus IMpobsieM, TOUCKa, aHalu3a W
00paboTku nHGOpMaLIUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus, MPU ONpeAeTIeHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEJIOBE€Ka M KaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyinbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPCHHUS TJIABHBIMU IICNIIMH HW3YYCHHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
00001IeHN I MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUeHn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, comepikaTelbHasi XapaKTepUCTUKA IeJIeld 1 3a1ad U3ydCHUS
npeaMera B IporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM TPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud  XWMHH B OOJNBIIEH CTEMEeHW OTAA€TCS  MPEeATNoYTeHUE
NPAKTHYCCKON KOMIIOHCHTE COJACpKaHWUs OOYy4YeHHUs, OPUCHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN W NMPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSM TWHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBAaHNE  WHTEUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE II03HABATCIILHBIX HMHTEPECOB, WHTEILICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJICPIKAHMS;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, NMPH IUTAHUPOBAHUW W TIPOBEACHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPABJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOAIBHBIX MPOOIeM
palMOHAILHOT'O TIPUPOIOTIONIB30BAHMSI, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIIOJIb30BaHUSl TOMYYEHHBIX 3HAHUW MJIi TPUHATHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOoM miaHe cpemHero ooOImero oOpa3oBaHUS Y4YeOHBINM MpeaMeT
«XuUMUs», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBISETCS O0S3aTENbHBIM y4eOHBIM
IPEAMETOM.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JJIs1 U3yUEHUsI XMMHUHU, Ha 0a30BOM ypOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpraHWYECKUX BelecTB. l'omonorusa, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YECHMs BEIIECTB M HX IPEBpalICHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMKA TNpPENCTABUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXKIY YIJIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKK YTIEBOAOPOAOB. IIpHpoaHBIM Ta3 W MOIYTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yrOJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBUE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha
opraHusM 4yenoeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
busznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAaHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue A Kiacca KUCIOT, peakius dTepuduKaiim), MoxydyeHue u IpuMeHeHHeE.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buonorudeckas
pOJIb KUPOB.



YrimeBoael:  cocraB, KilaccuUKanUsA  yriaeBogoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  Du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmayia (THIPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IcHNEe, HAOJIOJICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmenu(ll), B3ammomeicTBHE Kpaxmayia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak NpUPOIHBIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HA0JII0/ICHUE U ONMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JA€HATYypalus OeKOB MpU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 Kkiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHS: SIBJICHUE, HAYIHBINH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Owochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIBI, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOMAEMbIe, TOILITUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOI0B. DIESKTPOHHASI KOH(DUTypaIvs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuyeckux anemeHtoB J[. M. MenaeneeBa ¢ COBpEMEHHOM TE€OPUEN CTPOECHHUSA
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MOJNEKYyISIpHOTO U HEMOJIEKYJSIDHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUMN. Homenkiarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYEeCKON M OpPraHWYECKOW XHWMHH. 3aKOH COXPAHEHUsSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThyeckas guccounaius. CuiabHbIe U ciadbie aaekTpoiauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckast cucreMa XxuMudeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOPA, pEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThI, PACU€Thl C HCIOJIB30BAHUEM IIOHATHUSL «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
duznyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIMS HEMETANIOB (Ha MpUMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCUHECHUMN.



Meramibl. [Tonoxenue MeraiuioB B llepuoamyeckoid cuUCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEUIIUX METAJJIOB (HATPUM, KaJlui, KaJblIU,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4eHHEe KOJUIeKIMU «MeTamibl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJIoUel, KaueCTBEHHbIE PEaKI[MU Ha KAaTHOHBI METAJJIOB).

Pacuérnnie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€Trhl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJIOTHYECKOM, DHEPreTUYECKOM U TMHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeEIUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJTYYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsS W 3I0pOBbE YEJIOBEKA: IMpaBUJIa HUCIOJIb30BAHUA JIEKAPCTBEHHBIX
IperaparoB, MpaBuia 0€30MacCHOTO MCIIOJIL30BAHMS MPENnapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XUMUHU B 11 Kiacce OCylIECTBISETCS 4E€pPE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMHM JIJIs1 OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIaccu(uKamus, IEepUOJAUIHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (pU3MUECKHE BEIMYMHBI M €AMHULBI X
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHoMmorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromuMHUCS TIporpaMM cpeaHero ooOmero oOpa3oBaHus (JIMIHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckoil OCHOBOWM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIM4YMEe MOTUBAIIMH K 00yUYEHHUIO;

1[€JICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTHU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATETbHOCTU 1I€HHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU IEIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JTOCTUTalTCsS B
€IMHCTBE Y4YeOHOM M BOCIUTATEIBHOM JESATEIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEAEHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOTMO3HAaHUs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
Oo0y4Jaromuxcs Mo peaju3aiuy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:kIaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JAESITENIbHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NIaTPUOTHU4YECKOr0 BOCTIMTAHUA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3/10POBbIO;

coOmtofieHuss TpaBui Oe€30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (yHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
NOCJIECTBUS NMPEANIPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U YMEHUS AaKTUBHO MPOTHUBOCTOSTH HJACOJOTHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU LEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM 11  COBPEMEHHOMU
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHUS JIJIS aHAJIU3a W OOBSICHCHMS SBJICHUN OKPYKAIOIIEr0 MUpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIIBHO HCIOJb30BaTh XHUMHUYCCKUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUS  MHPOBO33PEHHUS]  OOy4YarOUIMXCA
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
polecc, CUCTeMa, Hay4YHbId (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
IPaMOTHOCTH U COITUATIbHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC NMPU3HAKU MOHITHM M YCTAHABIMBATh HUX B3aMMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pacCyKIeHUs (MHIYKTUBHbBIC, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIEIbHbBIE TIPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IPHU3HAKOB M3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBUSI:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
pEaKIn;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSABIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIApHasl JUTepaTypa XHMHYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpPMAIIMKM, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPEoOpa3OBBIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHCHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, peaiM3aIliid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOK IO3HABATEIBbHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 HMX penieHus ¢ YYETOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM  MBINUICHUS W KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJHOI
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCIIOPOJ W a30TCOJEpKAIME COEIUHEHMS, MOHOMED, IOJIIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBIICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIWBATH TPUHAJIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takke TPHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpykTO3a, Kpaxmal, eJII0103a, TTUIUH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpMHPOBAaHHOCTh YMCHHS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTraHUYECKHX BEIIECTB (METaH, 3TaH, JTWJICH, MPOIMWJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOM 3HAaHM 00 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JEHATypalus OEIKOB IMPU HArpeBaHWHU, I[BETHBIE pPEaKIUU OENIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopmMyIUpoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eIecCO00pa3HOro TMOBEJAEHUsT B OBITY W TPYIOBOM JIEATETBHOCTH B IEJSAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIECHUSI M TPEJOTBPAIICHUS HMX BPEAHOTO BO3JCUCTBUS HA OpraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUH;

JUISL  CAEMBbIX W CIHa0OBUIANIMX OOYYaIOIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, POJM XHUMUUA B TIO3HAHWH SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTMYECKasi, BOAOPOIHAsS), KpUCTAIUINUECKas peniéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiui, XUMHUYECKOE DaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHWH BBISBIISTh XapaKTEPHbIE TPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHuss (GopMyn  BemIECTB W  YpPaBHEHUN  XUMHUYECKUX  PEAKIIUMH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OMpPEAENsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep Cpebl B BOAHBIX pACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAILIbI, OKCU/blI, OCHOBAHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOIL3ys MOHATHSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U UX COCAUHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, ITPU KOTOPBIX ITU PEAKIMU UAYT 10 KOHLA;



chOpMUPOBAHHOCThL YMEHHH TPOBOJAUTH PpEaKIUU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEILHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHeINTHero Bo3zekcTBus (mpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyZ0i W JabopaTOpHBIM OOOpYyJIOBaHMEM, a Tak)Ke MpaBWiIa OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacCTBOPOB BEHIECTB C NOMOLIBI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4 IO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONINX pEaKIuid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn nokazarenst [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
MPEIOTBPAILIEHUS] UX BPEAHOIO BO3JICUCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIHA0OBUIAIIMX OOYYaIOMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 2




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue opraHu4ecKue coeTuHEeHH

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie f3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
IPEJICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 DeHOoJI: CTPOCHHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBD)

23

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK
nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE

25

CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢pUpoB

26

XKupsl: rusponus, npuMeHeHuHE,
Ourosoruveckas poJib KUpPOB

27

28

YrneBoabl: cocTaB, KiacCUpUKaIIHS.
BaxxHeilmme npeactaBuTeNu: TI0OK034,
bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak IpupoHbie
HOJIUMEPBI

29

KonTponbHas pabota no pazaeny
«Kucnopoaconepxalire opraHnuecKue
coenmHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapaKTepUCTHKa a30TCOAECPIKAIINX
OpraHNYeCKHUX COSTUHEHUI /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METHIIAMHAH U aHWJIHH

32

AMMHOKHCIIOTHI KaK aM(OTEpHBIE
OpraHMYeCKHe COCIMHEHUS, NX
Ouonornyeckoe 3HaueHue. [lenrumpl.
benku kak npupoiHbIe




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIE TTOHSITUS XUMHUHU

33 BBICOKOMOJICKYIISIPHBIX COCTUHEHUI !
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
IInacTmaccel, KaydyKkd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIacCOB

Knaccudukanms XuMH4ecKUX peakiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «BiusiHue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHCHIIINX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCTMHCHHM

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCcKre CBOMCTBa a30Ta, hochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COCIUHEHNN

26

O06001IEHME U CUCTEMATU3ALMA 3HAHUM 10




TteMe «HemeTtamney. Beraucienusa mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B 0O6ecriedeHHH SKOJIOTHIECKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pPOBBE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, pPOJIM XHUMHUU B I[IO3HAHUU
SBJICHUWA TIPUPOJLI, B (OPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpejie

1.2

Bianenue cucTeMON XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIFHOCTh, CTEIICHb OKHCICHHS, XHUMHYECKas CBS3b,
MOJIb, MOJIIpPHasE Macca, MOJISIPHBIM OOBEM, YIJICPOJHBIA CKEJNeT,
GyHKIMOHANBHAS ~ TpyNma,  paaukad, U30MepHsl, HU30MEDHI,
TOMOJIOTHUECKHI psil, TOMOJIOTH, VYIJIEBOJIOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUPBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOI0 CTpoeHMsl opranudeckux BeniectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHYICCKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKON NeATEIBHOCTH YEIOBEKa

1.3

ChopMHpOBaHHOCT, YMEHMH BBIABIATH XapaKTEepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUM MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT,  YMEHHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT W a30TCOJEpXkAIINe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), JaBaTh KM  Ha3BaHMs 1O  CHUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpoeHHsI opranuyeckux BemectB A.M. BytiepoBa s o0bsicHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpraHn4€CKUC COCANHCHU. BBICOKOMOJ'ICKy.]'ISIpHI)IC COCIMHCHUA

2.1

CpopMUpOBAaHHOCTP YMEHMM MPUBOAUTH TPUBHAJIBHBIE Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJIOK03a, (PYKTO3a, Kpaxman, IeJI003a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MPOMWJICH, aneTuieH, OyramueH-1,3, metwnOyramueH-1,3, Oenzodn,
METAHOJI, TAHOJ, ITUJICHIINKOIb, TJIMIEPHH, (EHON, aleTambIerul,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXKIy  TUIWYHBIMM  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHNYECKHX BEIIECTB YPAaBHEHHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUSs XapaKTEepU30BaTh HMCTOYHHKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOe MPUMEHEHHE MPOTYKTOB epepaboTKu

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYUYHOT'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUH IIPHU U3YYCHHUU




BEIIECTB M XHMHYECKHUX SBJICHUI (Ha6J'II-O,Z[eHI/Ie, N3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCIIOJBb30BAaTh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOATh TIpaBUIa TOJIB30BAHUS
XUMHYECKOH TOCYION U J1abopaTOpHBIM OOOPYJOBaHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO na60paT0pHHx XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
OKCIICPUMCHT (npeBpameHI/m OpraHN4YC€CKHUX BCIICCTB IIPpHU HAIrp€BaHUU,
MOJIyYEHHUE ITUIICHA U M3yYCHHUE €0 CBOWCTB, KAUECTBEHHBIC PEAKIIHH
OpraHn4Y€CKuX BCHIICCTB, ACHATypauusd 0€eJIKOB IIpn Harp€BaHHHU,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBUU C TPABWIAMHU TEXHUKHU
0e30MacHOCTH TIpU OOpallleHnd ¢ BEeHIECTBAaMH M J1aO0OpaTOPHBIM
000pyI0BaHUEM; MIPEICTABISATH pE3yIbTAThI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPAaBHEHHH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB

3.4

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOAUTL BBIYHUCJICHUA 110 XUMHUYCCKUM
YpaBHCHUAM (MaCCLI, 06’béMa, KOJINYCCTBAa MCXOAHOI'0 BCIICCTBA MM
MMpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOTO

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

3.5

CdhopMupoBaHHOCTb YMEHHH KPUTHUYECKHU aHAJIU3UPOBATh
XUMHAYECKYI0 HH(GOpMAIHMIO, TONIYy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
11eJ1ecO00pa3HOro TMOBEIEHUs! B OBITY M TPYJOBOM JAEATEIbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbi U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaThb OMACHOCTh BO3JCHCTBHSI Ha YXUBBIE OPraHU3MBbI
OTpeIeNIEHHBIX OPraHWYECKUX BEILIECTB, TOHMMAsl CMBICI IOKa3aTelis
I[MAK (mpenenpbHO AOMYCTUMOM  KOHIIEHTpAIlMH), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS W MPEJOTBPAILEHUS UX BPEIHOTO

BOSI[GP'ICTBPIH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJibTaTra

1

TCOpCTI/I‘-ICCKI/Ie OCHOBbI XUMHUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToOM,
SIICKTPOHHAst 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUS, XMMHUYECKasl CBA3b, MOJIb, MOJIApPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemérka, THUIbl XUMHUYECKUX peaKlIui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOP, SJEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHYECKON nucconuaimu, llepuonnueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHH U OE30IacHOM WCIOJNB30BAHUH BaXKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W NPAKTUYCCKON JIEATEILHOCTH

YCJI0OBCKa

1.2

ChopMupoBaHHOCTh YMEHHWIl BBISBIATH XapakTepHbIE TNPHU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATHHA, NPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATH B3aHUMOCBI3b XUMHUYECKHX
3HaHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYSCKHX  SBJICHUM (Ha6J’IIO,I[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopmMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XUMHUYECKUX OJJIIEMEHTOB B COCIMHEHHSX PA3JIUYHOIO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUAX, THUI KPUCTAILLTMYECKON
pPEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJsipHasi, MOHHasi,

METaJTUYECKas )

1.5

ChopMupoBaHHOCTH YMEHHUH OMPEAEIIATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCU(PHUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3jInyHbIM MPU3HAKaM (YUCIYy U COCTaBY pearupyrommx

BEIICCTB, TEINIOBOMY J(P(PEKTy peakiuu, H3MEHEHUIO CTeneHen




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4aCTHIO

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pPa3NUYHBIX THUIIOB, TOJIHbIE M COKpAIIEHHBIE YpaBHEHHs peakuui
MOHHOTO OOMEHA, YUUTHIBAsL YCIOBHSL, IPU KOTOPBIX ATU PEAKIIMHU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, MPHUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBSACHATH 3aBHCHMOCTh CKOPOCTH

XUMHUUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHUH  OOBACHATH  XapaKTep CMEILIEHUs
XUMHYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JIEHCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmMupoBaHHOCTE yYMEHUH pacKpbIBaTh CMBICT lleprommyeckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CUCTEMATH3UPYIOIIYI0,  OOBSCHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpOBAaHHOCTh YMEHUN XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuonnueckoi
cucTeMbl xuMmMudeckux odnemeHToB JI.M. MenaeneeBa, HCMoOIb3ys
MOHATHS  «S-, P-, O-3JIeKTPOHHBIE OpPOHUTAIH», <«IHEPreTUYECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckont cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBONCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMUYECKUX BELIECTB IO MX COCTaBY K ONpPEIEIEHHOMY Kiaccy




(rpynne) COCIUHEHUH (HpOCTHe BCIICCTBA — MCTAJIJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(bOTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUI HCIOIB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIs  CcOCTaBlieHUs (OpMyJd BELIECTB M ypPaBHEHHUH XUMHUYECKUX
peakiuii, cucrematnueckyro HomeHkiatypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTJENIbHBIX HEOPraHMYECKMX BellecTB (yrapHblif ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTb, HETall€Hash W3BECTb,

MUTHEBAsI COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  TE€HETHMYECKOM  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEIIIECTBAMHU C  TIOMOIIbBIO ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH W BBITIOJHATH XUMHUYECKHUI
HKCIEPUMEHT (pa3jio’KeHUEe TEepPOKCHAA BOAOPOJAa B MPUCYTCTBUHU
KaTaJIn3aTopa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C MTOMOILIBIO
YHUBEPCAJIBbHOTO WHAMKATOpA, BIUSHUE pPa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XMMHMYECKOM peakIMH, peaklud HOHHOTO OOMeHa,
KaueCTBEHHbBIC PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, PELICHHWE SKCHEPUMEHTAIBbHBIX 3a/1ad IO TeMaM
«Metamnsl» u «HemeTael») B COOTBETCTBUU C MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHWH C BEHIECTBAMH U J1a0OpaTOPHBIM
o0opynoBaHuEeM; MIPEACTABISATh pe3yNbTATHI XUMUYECKOT0
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

2.8

CdopMupoBaHHOCTE YMEHHH COOJIOAATh TMpaBWiIa TOJH30BAHUS
XUMHUYECKOW TIOCyIol ¥ JTabopaTOpHBIM O0OpYIOBAaHUEM, a TaKke
nmpaBuiia 0OpalIeHus: ¢ BEHIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU

110 BBIITOJIHEHHUTIO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(OpMHUPOBAHHOCTH IpeE/CTaBICHUI 00
o0LMX HAy4yHBIX MOPHUHLUNAX M  DKOJOTMYECKUX Ipoliemax

XUMHYCCKOTI'O IIPOU3BOACTBA

3.1

XUMUA U KU3HL. PacuéTrl

ChopMHUpPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABIISIIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, PpOJM XHUMHH B IIO3HAHUU




SBJICHUA MpUPOABl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
peleHus] MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOI'O

OTHOIICHHS K CBOEMY 3/I0POBBIO M ITPUPOTHON Cpesie

3.2

CdhopmupoBaHHOCTB yMEHUN KPUTHYECKH AHaJIM3UPOBATH
XUMHUUYECKYI0 HH(POpMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFO/IaTh TIPaBHIA DKOJIOTHUYECKU
1[e1eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOW AESITEILHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXAIOMIEH MPHPOIHOM

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
OHpe,HeJ'IéHHBIX BCIICCTB, IOHKUMas CMBICII ITIOKAa3aTCJIsA HHK, IIOSACHATDH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JICHCTBHUS Ha OpTraHu3M YCJIOBCKa

3.5

ChopMUPOBAaHHOCTH ~ YMEHHMH  TPOBOJUTH  BBIYUCICHUS  C
UCTIOJIb30BAHUEM TOHSTHS «MaccoBasi JOJISl BEIIECTBA B PAacTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEAKIHUSIX, MAaCChl
BEILECTBAa WJIM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiH 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLUH BEIICCTB,
TEII0BOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI

BCIICCTB, IMPEBPAILLICHUA U COXPAHCHUA SHCPIruu




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

IIpenmeT OpraHM4eCKOM XUMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUH HOBBIX BEIIECTB UM MaTEpHaAlOB. TeOopus CTPOCHHUS OPraHUYECKUX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHBle (QOPMYNIBI OpPraHUYECKHUX BeIIeCTB. [ OMOJOTHS, H30MEpHUS.
XuMHUUYECKasl CBA3b B OPraHUYECKHX COCIUHEHUAX — OJMHAPHBIE U KpaTHbIC

cs3u. [IpencraBieHue o kiaccuGuKaIMy OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIIINX HpCHCTaBHTGHGﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psiZl. MeTaH U 3TaH — pocTeine
NPEJCTABUTEIN QAJIKAHOB: (U3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XACHUEC B IpUPOAC, MMOJTYUCHUC N IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. DTWUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (H3MUECKHE M XHMHUYECKHUE CBOICTBa
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMCpI/ISaHI/II/I), IMOJIYYCHHEC U IIPUMCHCHUC

2.3

Anxamuensl: Oytamuen-1,3 u wmetwnOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus nojuMepusanun). [logydyeHne CHHTETHYECKOTo

KaydyKa U pe3UHbI

2.4

AJNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA Psil. AICTHIICH —
MPOCTEUININNA TPEACTABUTEIb QJIKHHOB: COCTaB, CTpOeHHEe, (U3UYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMUs U HUTPOBAHM), IOJydeHUE U IpUMeHeHue. Toayod:
COCTaB, CTpOeHHe, (u3MYecKHe U XMMHUYECKHe CBOiicTBa  (peakuuu
rajJlOTeHUPOBAaHUS M HUTPOBAHM), MOJIyYe€HHE M MpUMEHEHHe. TOKCHYHOCTb
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Ppa3jIniHbIM KJIaCCaM

2.6

[IpupoHbie UCTOUHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 u nonyTHele HEPTIHBIE




ra3sl. Heg1p u e€ npoucxoxnenue. CrnocoObl nepepabOTKu HEPTH: MEPErOHKa,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckuit), muponus. IlponykTsl mepepaboTku
He(pTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITy. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTPOEHUE, (PU3NIECKHE
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
raJIOTEHOBOJIOPOAAMH, TOpPEHHUE), INpUMEHEHHE. BOIOpOIHBIE CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE €O  IIEJIOYHBIMH  METAJUIaMU,
KauecTBEHHAsl peaklus Ha MHOTOaTOMHbIE CHMPTHI). JleficTBHME Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

®deHos:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

Anbaerupl U KeToHbl. PopManblerus, aleTaibAerua: CTpOeHUe, PU3NIECKUE U
XUMHUYECKHE CBONCTBA (peaklUu OKHUCICHHS U BOCCTAHOBJICHMSI, KaUeCTBEHHbBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TpeaeabHble KapOOHOBBIE KUCIOTH. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOCHHE, (PU3HUECKHE U XMMHUYECKHUe CBOMCTBA (CBOWCTBA, O0IIMe AJIs
Kjlacca KHUCJIOT, peakiuss JSTepuuKanuu), IOJyueHHe U IPUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHl KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC ,Z[eﬁCTBHe

3.5

Crnoxxuble 3¢upbl Kak MPOU3BOJHBIE KapPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmorndeckas poib

KHPOB

3.6

VYraeBobl: coCTaB, KIacCU(UKALUS YIJIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
(bu3nUecKre U XUMHUYECKUE CBOMCTBA (B3aumoeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKeHHE TIIIOKO3bl), HAaXOXJIEHHUE B MpPUPOJE, NMPUMEHEHUE, OHuooruveckas
posb. dorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u Hesmiono3a Kak
IpUposiHble moiauMepbl. CTpoeHHE Kpaxmana M Lelojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tcozlep>1<aume OpTraHNYCCKUC COCAUHCHU

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauiuHa). buonornueckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkum Kkak mnpUpOIHBIE BBICOKOMOJIEKYNsIpHbIE coenuHeHus. IlepBuunas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:

ruapojm3, AeHaTypaluusa, KaAUCCTBCHHBIC PECAKIIUU Ha OenKu

BBICOKOMOJIEKYIIApHBIE COETMHEHUS

5.1

OCHOBHBIE IIOHSATHSA XHMHHU BBICOKOMOIJICKYJISAPHBIX COCI[I/IHCHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMEPpHU3AlIUN, CPECAHASA MOJICKYJIApHAast
macca. OCHOBHEBIC MCTOAbI CHHTE3a BBICOKOMOJICKYIISIPHBIX COCOUHEHUN —

noJimMepur3anua U NOJIMKOHICHCALIUA

5.2

BKCHCpI/IMCHTaHBHHC MCTOAbI H3YUYCHHUA BCHICCTB ©U HUX npeBpameHI/HTI:
O3HAaKOMJICHUE C 06p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKoB. [lomyueHue cCMHTETHYEeCKOro KaydyKa U Pe3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuMudeckuit s1aemMeHT. AToMm. SIpo aToma, M30TOMBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeeieHHs dJIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux iemMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOW TEOpPHEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XMMHMYECKHUX D3JEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaM U MepHOIaM.

3HaueHue NepruoUYECKOro 3aKOHa B pa3BUTUU HAYKH

1.3

Ctpoenne BemniecTBa. XHUMHUYECKass CBSA3b. BHIBI XUMUYECKOM  CBS3HU
(koBajieHTHAsT HEMOJSIPHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTB. D51eKTpOOTpULIATENBHOCTE. CTENEHh OKUCIEHUS

1.5

BemecTBa MOJNIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BELIECTB OT THUMNAa Kpuctamnuueckod pemérku. [loHsTHe 0 AMCIEPCHBIX

cucreMax. McTuHHBIE U KOJUIOWAHBIE paCTBOPHI. MaccoBas J0JIA BCIIECTBA B




pacTBope

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHU4YCCKUX COCJIMHCHMUI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuys. Knaccmbnxaum{ XUMHNYCCKUX peaKI_II/Iﬁ B
HeOpraHquCKOﬁ u OpF&HH‘lCCKOﬁ XMMHH. 3aKOH COXPAHCHUSA MACCHI BCUICCTB,

3aKOH COXpPaHCHUA U TPCBpAICHUS SHCPIUU MPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

O6paTI/IMLIC pCaKmuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIUAKOIIHMEC Ha

COCTOsIHME XUMUYeCcKoro pasHosecus. [Ipunuun Jle [larense

1.10

Onextponutnyeckas auccouuanys. CuiabHble M ciabble snekTpoiutel. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJIAsA, HEUTpallbHasi, 1iejo4Has. Peakiy HOHHOTo

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hemetamnel. TlonoskeHne HEMeETalJIOB B HepHO,Z[I/I‘ICCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB I[I/I Mengeneena u 0COOEHHOCTH CTPOCHUSI aTOMOB. duznyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IFI HEMCTAJIJIOB (Ha npumMepe Kucjiopoaa, CEphbl,

docdopa u yraepoaa)

2.2

XUMUYECKHE CBOICTBa Ba)KHEUIIMX HEMETa/NIOB (TajoreHoB, Cephl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U WX  COCNUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKALIUX ~ KUCJIOT, BOJAOPOJHBIX coeauHeHui). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckol cucTeME XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMOB MeTayioB. O0mMe guznueckue cBoricTBa MeTaioB. CrutaBbl METAJIOB.

DNEKTPOXUMHUUECKHUN Psi/i HAIPSHDKEHUH METaIIJIOB

2.4

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpWU, Kaluii, KaJabIui,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJIe30, MEJb) MU WX coeauHeHuid. OOmme

CHocoObI OJTYy4YeHHs MeTasuIoB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3IUMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Ponb xumMuu B oOeCNeYCHHH 3KOJOTHYECKOW, JHEPreTUYCCKOW W TIHIIEBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4YHBIX METOJax MO3HAHUS

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAYYHBIX HNPHUHOUIIAX MPOMBIINIJICHHOTO IMOJYYCHUSA




Ba)XKHEHUIIINX BeEIIECTB. YeaoBEK B MHPE BCUICCTB U MATCPUAJIOB: BaKHEUIIIHE
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTCpuajibl A 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, OPraHUYCCKUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3I0pOBbE UEJIOBEKA: IMpaBWja MCIHOJIb30BAHUS JIEKAPCTBEHHBIX
MpemapaToB, MpaBUiIa 0€30MACHOT0 UCIIOJIL30BAHUS MTPETAPATOB OBITOBOM XUMUHU

B [IOBCETHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






