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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 MPOrpaMMbI CpPEAHEro o001iero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanyy, peanu3ylOIIUX OCHOBHBIE 00pa3oOBaTeNbHBIE MPOTPAMMBI, 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 00ydeHus, BOCIUTAHUSL U PA3BUTHUSI OOYUYAIOIIMXCS CPENCTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pPE3yJbTaTOB OOy4YeHUss 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 I[EHHOCTEH, HPHUCYIIHX
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 MaTEpUaTbHOM 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 IUBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON 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 KaXI0ro ujeHa oOmiecTBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3/10P OBBSI.

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 U1 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 M 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 O0eCHeurBaeT BO3MOXHOCTh PAcCMOTPEHHMs 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 TIOJIXOJIa K M3YYCHHI0 Yy4eOHOro Marepuaia M OOyCIIOBJIEHA
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 CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
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 001Iero 0Opa3oBaHUs MEpBOHAYAIbHBIC
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
paccMaTpuBaeTCsl M3YYEHHBII Ha YypPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METONOJIOTMYECKHUX MO3ULUH,



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

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUYECKUX PEAKLUSX, 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 TMO3HABATEIbHOW M MPAaKTUYECKOU
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, KPUTHUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00Yy4arOIMUXCSI MHUPOBO33PEHUYECKONM OCHOBBI JJIs TOHUMAHUS
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 TPOTHUBOPEYUH MEXAy HOBbIMU (GakTaMd U TEOPETUYECKUMHU
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  BOCIUTAHMS, Pa3BUTUA M COIMATU3AIMN
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3JIMUHBIX BHUJOB JEATEIILHOCTH: pelIeHus IMpobiieM, IOMCKa, 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 CpeHEro 0011ero oopa3oBaHus, Py OMpeaeIeHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATEbHOCTA YE€JI0BEKa M KAaK OJAHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 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.) sBstOTCS:

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 U XUMHUYECKUX SIBICHUH,
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, comepikaTenbHasi XapaKTepUCTUKA IIeJIeld 1 3a/1ad 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 OTHAETCS  MPEaNOoYTCHUE
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 NMPUMEHEHUS 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,
dbopMHUpOBAaHWE  HHTEUICKTyaJIbHO  Pa3BUTOM  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
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIUYHBIX BHUIOB
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 O€30MacHOCTH XapaKTepa BIIUSHUS BEHIECTB U XUMHYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHUE IIO3HABATEIBHBIX HMHTEPECOB, HUHTEIJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIIJIEHUS, HAOI0IaTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPABJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOAIBHBIX MPOOIIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TIOJNYYEHHBIX 3HAHUW JJIsI TPUHATUS TPAMOTHBIX PpEUICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee uncI0 YacoB, OTBEAEHHBIX JJIs1 U3yUEHUsI XUMUHU, HA OaA30BOM 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).

Kuciiopoaconep:kamue opranu4ecKue coeJMHeHUA

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M 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 riauuepruHa U STUIIEHTJIMKOIIS.

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

Tokcuunocts enona. [Ipumenenne enona.

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

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buonornueckas
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 okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ouonornyeckas posib. @orocunres. GpykTo3a Kak U30Mep IITHOKO3BI.

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
okcusmiom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IIPOBEICHNE TTPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHmuecKiue CoOeTMHEHUS.

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

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAs W TPETHYHAS CTPYKTypa O€lIKOB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HArpEeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST 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.

MexnupeaMeTHbIe CBA3U.



Peanuzanms MeXIpeIMETHBIX CBSI3ed NP M3YyYCHUM OPTaHUYECKON XMMHH B
10 Kkiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIMU3, CUHTE3, Kiaccudukaius, MepuouIHOCTh, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3HUECKUE BEIMYUHBI U €IUHUIIBI UX U3MEPEHHUSI.

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

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHOMOTMSA: THIIEBBIC TMPOMYKTH, OCHOBBI PAaIMOHAIBLHOTO ITHTAHWSI,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKU 3yieMeHT. AToM. Snpo aroMa, H30TOIBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3axkoH u [lepuonnyeckas cucrema XUMUUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
o0pa3oBaHUs KOBaJCHTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTALUINYECKUX PELIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

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

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelECTB. [eHeTuyeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUU MTPU XUMUUECKUX PEAKIIHSIX.

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

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnyeckas cucreMa xuMudeckux snementoB [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 HOHHOIO 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.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajoB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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
O0y4aroUMMHUCsl MPOrpaMM CpeAaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B cooTBeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHHA MpeameTa «XUMHUsS» Ha YPOBHE CPEAHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TFOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEEIEHUIO;

HaJIMYK€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JINYHOCTHBIE pe3yibTaThl OCBOEHUSI MpenMeTra «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
00y4YaromIMxcs Mo peaju3aly MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM UYHUCIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCSA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYruX MPU aHAIKU3€E PA3JIUYHBIX BUIO0B YUEOHOU NeSTENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

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

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yJbTar
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
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-HPABCTBEHHOT'0 BOCITUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYallUH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHE IIOCIEACTBUM 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

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

NOHMMaHUSl LEHHOCTH TNPaBWI HHJIWBHIYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JAPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, 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 TPUPOIHON U COLUANBLHON CPEIbL;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHs NPOrHO3MPOBATH HEOJAroNnpUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENIbHOM, KOMMYHHMKAaTUBHOW M COLMATbHOU
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

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

NMOHUMAaHUS CHeUM(PUKA XWMHUM KaK HayKd, OCO3HAHHS €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPrE€TUUECKOMU, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHUS IS aHAJIM3a U OOBSICHCHHS SBJICHUHN OKPYXKAIOIIEr0 MHpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCIOJb30BaTh XHUMHUYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

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 dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIC MOHSTHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOTIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

onpeAensaTh IENH JACITEILHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aUMOCBSI3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS JUIsl OOBSICHEHUS! OTJIEIbHBIX (DaKTOB U
SIBJICHUU;

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

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHME XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIeA0BaTEIbLCKHE 1eCTBUSA:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHMSI U OCHOBBI Ui (POPMUPOBAHMSI TMIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pPe3yibTaT, (OpMYIUpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJOB pEIICHUs] NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIndHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcel HTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPEAEIEHHOIO TUIIA;

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

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgjajieHNe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMHU JI€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3EHTAIMEeN pe3ylbTaTOB IMO3HABATENILHON NEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCJIENOBAHMM MyTEM COTJACOBaHUS TO3UIUN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTENbHOCTh, Ompenessss €€ Ueiaud M 3a7auyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJb CBOCH NEATETLHOCTH HAa OCHOBE CaMOaHaJH3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPa, POJM XHMUHA B TIO3HAHWUM SIBJICHUU



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

BJIQJICHUE  CHCTEeMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YrIepoJaHBbI ckener, (yHKIMOHAJIbHAsA TIpymna,
paguKai, U30MepHs, ©30MEPbl, TOMOJIOTHUYECKUN P, TOMOJIOTH, YTIE€BOAOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECAUHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOICTBax, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHM XUMHUUYECKUX pEaKIluH,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHU (yriaeBoAOpOMAbl, KHUCJIOPOJ M a30TCOAepIKaIne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUWHEHHMsI), JaBaTh KM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCNMHEHUSAX (OIMHAPHBIE 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 MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, aleTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TIJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HWCXOMHOTO BEIIECTBA WJIM IMPOYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 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 JKHU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIaOOPaTOPHBIX
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 MpU HArpeBaHUU, I[BETHBIE pEaKIMU OEIKOB) 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 BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

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



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1[eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY U TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MoHUMas cmbici mokazartens [1/IK, mosicHsITh Ha mpumepax CrocoObI
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS HAa OPraHU3M
YeII0BEKa;

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

JUISL CHEMBbIX U CIa0OBUIANIMX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
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 MHpA, POJIM XHMUUW B TIO3HAHWUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKAs] CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPaBHOBECHE); TEOPUU 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 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH 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 YMEHHWI BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHuss (GopMyn  BEMIECTB U  YPaBHCHMH  XHMHMUYECKHUX  PEaKIUH,
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 YMEHHUI OINpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANIMYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILIbI, OKCUIbl, 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 YMEHHM XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHHUE
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 DJIEMEHTOB U MX COCAUHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBS3M MEKIY HEOPTaHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEMEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, IIPH KOTOPBIX 3TH PEAKIIMU UAYT J0 KOHIA;



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

chOpMUPOBAHHOCTb YMEHHMH  pacKpblBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
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 BHEIIHero Bo3aeicTus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX MTPoOIeMax XUMHUUECKOTO IMTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C WCIOJIb30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOII0/IaTh MPABWIIA MOJIb30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJITAHUPOBATh M BBITIONHATH XHUMHYECKHM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKlMM Ha CylbdarT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh Pe3yIbTaThl XMMHYECKOrO OKCIepUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

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



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMAaCHOCTh BO3JICUCTBHS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BENIECTB, MOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILIEHUS] UX BPEAHOIO BO3JICUCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJlaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

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

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB H TeM ungposbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmer oprannuyeckon xumuu. Teopus
1.1 CTp OI::HI/I;I 0p TaHUYECKUX COE I/IHGHI/IIE A 3 0 0 bubmorexa HOK
' P P A ' https://m.eds00.ru/863cf684
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
but6mmoreka [IOK
. — 0 0
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2 https://m.eds00.ru/863cf684
29 HenpenenbHbie yrieBogOPOIbI: aTKEHbL, 5 0 1 bu6mmoreka [IOK
' aKaJueHBbI, ATKUHBI https://m.edso0.ru/863cf684
but6mmoreka [JOK
. 0 0
2:3 ApOMATHUECKHE YTIIEBONOPOb! 2 https://m.edso0.ru/863cf684
[IpupoiHbIE HCTOUHUKH YTIIEBOIOPOAOB U bu6nuorexa [IOK
24 3 1 0
uX nepepadoTka https://m.eds00.ru/863cf684
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUust
but6mmoreka [IOK
A . D 0 0
3 Criupret. dexon 3 https://m.eds00.ru/863cf684
3.9 Anbpaeruasl. KapOoHOBBIE KUCTOTHI. - 0 1 but6mmoreka [IOK
' Croxubie 3GUpsI https://m.eds00.ru/863cf684



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684

bu6mmoreka [IOK

' 0
3.3 VYrieBoabl 3 Z https://m.edso00.ru/863cf684

Hroro mo pazneny 13

Pa3nea 4. Asorcoaeprkaniue opraHn4ecKue cCOeJHHeHUs

bubmuorexa [IOK

. . . 0 0
4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3 httos://m.edsoo.ru/863¢f684

Hroro mo pazneny 3

Paspnen S. BoicokoOMOIEKY ISIpHBIE COCTUHEHNUSA

bu6nunorexa LIOK

. . . 0 0
51 Tnactmaccer. Kaydyiu. Bonokia 2 https://m.edso00.ru/863cf684

Hroro o pazgeny 2
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https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproguyeckas cucTeMa XUMHUYECKUX 3 0 0 bubmmorexa OK
' pro https://m.eds00.ru/863cf684
aneMeHToB [l. 1. MenneneeBa
12 Crpoenue BemiectBa. MHOTrOOOpasue 4 0 0
BEIIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckas Xumust
bubnunorexa LIOK
21 M 0 1
Tt 6 https://m.edsoo.ru/863cf684
bub6naunorexa LIOK
2.2 H 9 1 1
eMETALIB! https://m.edso0.ru/863cf684
53 CBs13b HEOPTraHUYECKUX M OPTAHMUECKUX 5 0 0 bubnmnoreka [JOK
' BEIIIECTB https://m.eds00.ru/863cf684
Hroro no pazneny 17
Pa3zgea 3. Xumus 4 ;Ku3HL
bu6anoreka LIOK
A X 4 0 0
3 VMM H AHSHb https://m.eds00.ru/863cf684
Hroro no pazaeny 4



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosnyecTBo 4acoB JJIeKTPOHHbIE
ara uu@poBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckue A op
Bcero u3yuyeHusi =~ oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
1 [Ipeamer opraHu4ecKkoi XUMHH, €€ 1 0 0 bu6muoreka [IOK
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE https://m.edso0.ru/863cf684
Teopust cTpoeHHs OpraHUYECKUX
2 coenuHeHuit A. M. bytneposa, eé 1 0 0 bubmmorexa LOK
g - V- DYTICpOBa, https://m.edso00.ru/863cf684
OCHOBHBIC TTOJIOKCHHS
[IpencraBnenue o KknaccuPpUKauu
OpPraHHYECKHUX BEIIECTB.
3 Howmenxkiarypa (cuctemarndeckas) u 1 0 0 bubmmorexa LOK
P https://m.edso0.ru/863cf684
TPUBHAIILHBIC HA3BAHMS OPTaHUICCKUX
BEILIECTB
4 AJKaHBI: COCTAaB U CTPOEHHUE, 1 0 0 bu6mmorexa [LIOK
TOMOJIOTUYECKUN P https://m.edso0.ru/863cf684
5 Mertan u 3TaH — OpocTenIme 1 0 0 bu6mmoreka [IOK
MPEACTABUTENM aJKAHOB https://m.eds00.ru/863cf684
but6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0
P ’ https://m.edso0.ru/863cf684
7 OTWJIEH U IPOINMIIEH — MPOCTEHIINE 1 0 0 bu6nmoreka [IOK
IIPEACTABUTEIM AJIKEHOB https://m.eds00.ru/863cf684
[Ipaktuyeckas padora Ne 1.
8 «[Tony4yenue sTHIICHA U U3yYEHHUE €TO 1 0 1 Bubmoreia LIOK
. - o https://m.edso0.ru/863cf684
CBOICTB»
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Ankaguensl. byranuen-1,3 u

bu6mmoreka [IOK

) werinoyrameti-1,3. Honyserie https://m.eolso;.I ru/863cf684
CUHTETHYECKOI'0 KayuyyKa U pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHHUSI, TOMOJIOTHUECKUI PAI. bu6mmoreka [JOK
AlleTHIIEH — MPOCTEUIIHIA https://m.edso0.ru/863cf684
IPEJICTaBUTENb aJKUHOB

11 Boluncnenus o ypaBHEHUIO bu6muoreka [IOK
XMMHUYECKON peaKIuu https://m.eds00.ru/863cf684

12 ApeHbl: 6EH30J1 ¥ TOJLYOJI. bu6nmoreka [IOK
TOKCMYHOCTH apEHOB https://m.edso0.ru/863cf684
I'eneTnueckas cBs3b yIIeBOJOPOJIOB,

13 MPUHAAJISKALUX K p:;nanimf " bubmorexa [JOK

https://m.eds00.ru/863cf684

KJ1accam
[IpupoaHbIe HCTOYHUKHT

14 YTJIEBOJOPOAOB: IPUPOIHBIN I'a3 U bu6nunorexa [IOK
HOIyTHBIE HEPTSHbIE ra3bl, HEPTh U https://m.edso0.ru/863cf684
MPOAYKTHI €€ mepepaboTKu
[TpupoaHbie HCTOYHUKH

15 YTJIEBOJOPOIOB: IPUPOIHBIN I'a3 U bu6nuoreka [IOK
HOITyTHBIE HEPTSHBIE ra3bl, HEPTh U https://m.edso0.ru/863cf684
HOPOAYKTHI €€ epepaboTKu

16 KonTponbhas pabora no pazzaeny bu6mmoreka [JOK
«YTIIE€BOIOPOABD) https://m.edso0.ru/863cf684

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bu6mmorexa [IOK
METaHOJI U 3TaHOJI. BogopoaHas cBA3b https://m.eds00.ru/863cf684

18 MHOroaToMHbIE CITUPTHI: bu6nmoreka [IOK

OTUJICHTJIMKOJIb U TTIMLHECPUH

https://m.edsoo.ru/863cf684
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@DeHOJI: CTPOCHUE MOJIEKYIIbI,

19 duznyeckre 1 XuMUYECKUE CBOMCTBA bubamorexa [JOK
’ https://m.eds00.ru/863cf684
PUMCHCHHE
20 Anpaeruasl: GopManbaerua u bu6mmoreka [IOK
areTaIpIerua. AeToH https://m.edso0.ru/863cf684
OIHOOCHOBHEIE IIPEICIHHEIC
21 Keil OOHOBEIE KI/ICJII:())TJIIJ' MypaBbHHAs U bubmorexa LHOK
P - MYP https://m.edso0.ru/863cf684
YKCyCHas
[IpakTuyeckas paGora Ne 2.
22 «CBoOMCTBa pacTBOpa YKCYCHOM bubmorera [JOK
P pa yKeY https://m.eds00.ru/863cf684
KHCJIOTBI»
CreaprHOBast U OJIEMHOBAS KUCIIOTHI,
23 KaK MpeACTaBUTEIH BBICIIINX bubmorexa LOK
pen https://m.eds00.ru/863cf684
KapOOHOBBIX KUCIIOT
24 Mpbuta Kak COJTHM BBICIITUX KaPOOHOBBIX bu6mmoreka [IOK
KHCJIOT, UX MOJOIIee JeHCTBIE https://m.edso0.ru/863cf684
CnosxHble 2(pUpbl KaK IPOU3BOIHEIE
25 Ka 6OHOBI>IE) KII/)ICJ'IOT FIE onni[ bubmorera [JOK
P - WP https://m.eds00.ru/863cf684
CJIOKHBIX 3(hrpoB
26 JKupsl: ruponns, NpUMEHEHMUE, bu6nuoreka [IOK
OmoJoruveckas poJib KHPOB https://m.edso00.ru/863cf684
VYTeBo bl COCTaB, KiacCU(pUKAITHSI.
27 Baxxueiinme npeacTaBUTEIN: bubmorera [JOK
pel ’ https://m.eds00.ru/863cf684
IJII0K03a, PPyKTO3a, caxaposa
Kpaxmai u nennronosa kax bu6nmorexa [IOK
28
IIPUPOJIHBIE ITOJIMMEPBI https://m.eds00.ru/863cf684
29 KonTponbHas pabota no pazzaeny bu6nmoreka [IOK

«Kucnopoacoaepxariue

https://m.edso0.ru/863cf684
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OpraHUYeCKHEe COeTUHEHUs»/
Bcepoccuiickast mpoBepouHas pabota

OO0mras xapaKTepuCTHKA

30 a30TCOACPKALIUX OPTraHUYECKUX 1 bu6mmoreka [IOK
coenuHeHul / Beepoccuiickas https://m.edso0.ru/863cf684
npoBepovHas pabora

bubmuoreka [JOK
1 A : 1

3 MITHBE: METHITAMIH H At https://m.edso0.ru/863cf684
AMUHOKHUCIOTHI Kak aM(OTepHbIE
OpraHUYeCKHe COeTMHEHUS, UX

32 ouonornyeckoe 3HaueHue. [lenumpt 1 bubamorexa [JOK

’ ) https://m.eds00.ru/863cf684
benku xak npuponHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
OCHOBHBIE IOHATHS XUMUHU bu6mmoreka [JOK

33 . 1
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI https://m.edso0.ru/863cf684
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTUHEHUI 1 bubmmorera [IOK

YIP ' https://m.edso0.ru/863cf684
[TmacTMaccel, kayqyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

KonnuyectBo yacos DJIeKTPOHHBIE
]
‘:}H TeMma ypoka Beero Konrtpoabubie | IlpakTuuyeckue fal:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

1 XUMHYECKUH DJIEMEHT. ATOM. 1 0 0 bu6moreka [IOK
DneKkTpoHHas KOHPUTYpALUs aTOMOB https://m.eds00.ru/863cf684
[Tepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XUMHUYECKHUX Bu6orexa [IOK

2 onemenros JI. 1. Mef{ ﬂeneeBi’ = ! 0 0 https://m.eds00.ru/863cf684
CBSI3b C COBPEMEHHOM TeopHeit
CTPOCHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AIIEMEHTOB U UX

3 COCTMHEHUH TI0 TPYITIaM U TIEPUOJIaM. 1 0 0 bu6nmoreka [IOK
3HaveHHE MEPUOIUIECKOTO 3aKOHA U https://m.edso0.ru/863cf684
CUCTEMbI XUMUUYECKUX dj1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHU HAyKU
Ctpoenue BeliecTBa. XUMUYECKast

4 CBsI3b, €€ BUJIBI, MCXaHU3MBI 1 0 0 bu6mmoreka [IOK
00pa3oBaHusl KOBAJIEHTHOM CBSI3H. https://m.edso0.ru/863cf684
Bonoponnas cBs3b
BanenTHOCTS.

5 DIIEKTpOOTpULIATENBHOCTh. CTENEHb 1 0 0 bu6nmoreka [IOK
OKHcieHus. BemecTsa MOJIEKYISIPHOTO https://m.eds00.ru/863cf684
Y HEMOJIEKYJIIPHOT'O CTPOCHHUS

6 [loHsiTHE O TUCTIEPCHBIX CHUCTEMAX. 1 0 0 bu6mmoreka [JOK
HcTtrHHBIE U KOJUIOUIHBIE PACTBOPBI. https://m.edso0.ru/863cf684
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MaccoBas J0JI1 BEIIECTBA B paCTBOPEC

Knaccudukamnus u HoMeHKIaTYypa
HEOPraHUYECKUX COEAUHEHHUI.

but6mmoreka [IOK

! I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://m.eds00.ru/863cf684
BEILIECTB, pa3IMYHbIX KJIACCOB
Knaccudukamms XuMrI4IecKux peakiuit
B HEOPraHUYECKOW U OPraHUYECKON
8 XUMUU. 3aKOH COXPAHEHUSI MaCChl bubnuorexa [JOK
BEIIECTB; 3aKOH COXpaHEHUs U https://m.edso0.ru/863cf684
IIpEBpaILEHHs SHEPT U IPU
XMUMHUYECKHX PEeaKLUsIX
9 Ckopoctb peakiun. O0paTuMele bu6muoreka [IOK
peakuu. XMMHUYECKOE paBHOBECUE https://m.edso0.ru/863cf684
IIpaktuyeckas padora Ne 1. «Biustaue
10 pa3IUYHbIX (PaKTOPOB HA CKOPOCTh Bubmmoreia LIOK
. https://m.eds00.ru/863cf684
XUMHUYECKON pEeaKIvm»
DNEeKTPOIUTHUYECKAS JUCCOLUALHS.
IloHsiTHE O BOJOPOIHOM MOKa3aTene
11 (pH) pactBopa. Peakinu HOHHOTO bubmmorexa [JOK
https://m.eds00.ru/863cf684
oOMeHa. ['naponus opraHu4eckux u
HEOpPraHMYECKHX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
12 peakmuu. [lonsatue 06 >mekTponuse bubmmorexa [JOK
. https://m.edso0.ru/863cf684
pacIuIaBOB U pacTBOPOB COJIEH
13 KonTponbHas pabora o pazueny bu6mmoreka [IOK
«TeopeTnueckrue OCHOBBI XUMUU» https://m.edso0.ru/863cf684
14 MerTamibl, UX MOJ0XKESHHUE B Bbu6moreka [JOK

[Tepuoauueckoit cucreMe XMMUYECKUX

https://m.edso0.ru/863cf684
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anemenToB JI. 1. MenneneeBa u
0COOEHHOCTHU CTPOECHUS aTOMOB.
OO6mue puznyeckue CBOMCTBA

METaJlJIOB
CruiaBbl METaJLIOB.

15 DIIEKTPOXUMHUUECKUI PSIT HAIPSHKEHUI bubnmorexa LIOK

™ p p https://m.eds00.ru/863cf684
METaJIJIOB
XUMHYECKHE CBOMCTBA BAKHEHIIINX
16 METaJNIOB (HATPHM, Kaui, Kanblun bubmmorera [IOK
. p . ’ T, . https://m.eds00.ru/863cf684
MarHui, aJFOMUHHAN) U UX COCTUHECHUN
XUMHUYECKUE CBOMCTBA XpoMa, MEIH 1 bu6mmoreka [IOK

17 .

HUX COeIUHCHUU https://m.edso0.ru/863cf684
XUMHYECKUE CBOMCTBA IIMHKA, Kele3a but6mmoreka [IOK
18 .
U UX COeIUHEHUN https://m.edso0.ru/863cf684
[IpaxTrueckas pabora Ne 2. "Pemenue
19 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmorexa LIOK
P " A https://m.eds00.ru/863cf684
«MeTtaibi»
Hemeramnibl, ux mojgoxeHue B

20 [Tepuoauueckoit cucreMe XMMUYECKUX bu6mmoreka [IOK
anemenToB J[. . Menpeneesa u https://m.edso00.ru/863cf684
0COOEHHOCTH CTPOCHHSI AaTOMOB
dusnyeckre CBOMCTBAa HEMETAJIOB.

21 AnnoTrponusi HEMETaJUIoB (Ha pUMepe bu6mmoreka [JOK
KHCJIOpoJia, cepbl, hochopa u https://m.edso0.ru/863cf684
yriepo/ia)

29 XUMHYECKHE CBOMCTBA TAJIOTEHOB, but6mmoreka [IOK
CephI U UX COCTMHEHU https://m.edso0.ru/863cf684

23 XuMHUYECKHe CBOICTBa a30Ta, pochopa bubmmorexa [IOK
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U UX COEOUHEHNN

https://m.edso0.ru/863cf684

XUMUYECKUE CBOMCTBA YIIIepoJa, bu6mmoreka [IOK

24 .

KPEMHHUS U UX COCTUHEHUN https://m.eds00.ru/863cf684

25 [IpuMeHeHne BaKHEHUIINX HEMETAIIOB bu6muoreka [IOK
U UX COEOUHEHUN https://m.edso0.ru/863cf684
O00011eHNe U cUCTEMAaTU3aIMs 3HAHUHA

26 no teme «Hemetamnsiy». Beruucienus bubmuorexa [JOK
110 YPaBHEHUAM XUMHWUYECKUX PEaKLUi https://m.eds00.ru/863cf684
U TEPMOXUMUYECKHE PACUETHI
[Ipaktrueckas padota Ne 3. «Pemenue

27 SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmorexa LIOK
" P \ https://m.eds00.ru/863cf684

Hemeramnst"»

28 KonTponbhas pabora no temam bu6mmoreka [JOK
«Metamns» u «HemeTamnb https://m.edso0.ru/863cf684
Heopranuueckue u opranndeckue

29 kucioTel. Heopranumueckue u bubmmorera [IOK

) P https://m.edso0.ru/863cf684
OpraHHYeCKHe OCHOBAHUS
AmboTepHbIe HEOpraHU4EeCKHe U

30 OpPTraHWYECKHUE COCTUHEHUS. bu6nmoreka [IOK
I'eneTndeckas CBsI3b HEOPraHUYECKUX U https://m.eds00.ru/863cf684
OpraHUYECKHUX BEILECTB
Ponpb xumuu B obecrieueHun

31 3KOJIOTUYECKOW, YHEPreTUYECKON U bu6nmoreka [IOK
MUIIEeBON 0€30MacCHOCTH, Pa3BUTUN https://m.eds00.ru/863cf684
METUITUHBI
[IpencraBieHust 06 OOMMUX HAYYHBIX

P i but6mmoreka [JOK

32 MPUHITUTIAX TIPOMBIILIECHHOTO

MOJIYYCHUA BaKHEHIITNX BCIIECTB

https://m.edso0.ru/863cf684
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Yenosek B MHPE BEIIECTB U

33 1 bub6mmoreka [IOK
MaTepuasoB https://m.eds00.ru/863cf684
bubmmoreka [IOK
34 XHMHA 1 3710POBBE HENOBCKA ! https://m.eds00.ru/863cf684
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Xumus. 11 xkmacc. ['abpuensa O.C., Ocrpoymo W.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI JJIAA YYUTEJIA
Xumus. 10 knacc. bazoBblit ypoBeHs. [IpoBepouHbie U1 KOHTPOJIbHBIE pabOThI
INabpuensn O.C., Ocrpoymon N.I"., Cnaakos C.A.
Ypoku xumunm B 10 kimacce. Meronudeckoe nocooue I"abpuensu O.C.,
Octpoymos N.I'., CnaakoB C.A. Xumus.11 kiacc. ba3oBblii ypoBEHb.
[IpoBepounsie n KoHTpoabHbIE padoThl ["adbpuensn O.C., Octpoymos U.T'.,
Cnanxos C.A.
Ypoxku xumuu B 11 kimacce. Meronnueckoe nocooue I'abpuensu O.C.,
OctpoymoB IN.I"., CnagkoB C.A.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET

e bubmmoreka IHOK https://m.edsoo.ru/7f41a636

e GlobalLab — I'mo6anpHas mkombHAS Ta00PaTOPHSI

e [] Poccuiickas snexkTpoHHas mkona https://resh.edu.ru
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