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HOACHUTEJIbBHASA 3AIINCKA

[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 00pa30BaTENbHONM MPOrpaMMbI CpeAHero ooiiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX ToIOkKeHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
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 crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHUSL 00YYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIIIyCKHUKOB.

XHUMHYECKOE o0Opa3oBaHHe, NOJIy4aeMOoe BBIITYCKHUKAMMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHCTEME XUMHYECKOro OO0pa3oBaHMs. IJTH IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
o0yJarouuxcs Ha YPOBHE CPEAHEro OO0IIero o0pa3oBaHUs 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 MaTEpUaIbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0uMX wened M MNPUHILMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATBHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTAaBa OKPYXXAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJaoro ujeHa oOmiectBa. CoBpeMEHHass XMMHSA Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TPUHIUANIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJLKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOILMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCUYECKOM TEOpPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NPENCTaBICHUA O CTpoeHMHu BemiecTB. CBemeHUs 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CJIOXKHBIX OMOJOTHUECKU
aKTUBHBIX COeAMHEHM. B Kypce opraHmueckoil XUMHHU TMOJIy4arOT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUYECKON CBSI3U, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TeOpeTHYeCKUii maTepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETECOPETUUYCCKUX M METOJIOJIOTHYECKUX TO3UIIUH,



rIy0Xe TIOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, 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 IMO3HABATEIbHOW M MPAKTUYECKOU
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, KPUTUUECKU OCMBICIMBATh WH(OOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aroOImMUXCs MUPOBO33PEHUYECKOW OCHOBBI IJIi MOHUMAHUS
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 TPOTHUBOPEYMI MEXAy HOBBIMHU (aKTaMH 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  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPHUHATbIE MNPOrpaMMOM IO XHMMHUU TOJIXOJbl K OIpPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHGOpMALIMH, HEOOXOIUMBIX VISl MPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 OOIIEro oopa3oBaHus, MPH ONpPEIeTICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATENbHOCTA YEI0BEKAa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMH HU3YUYCHHS TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOEHHWE WU MOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MHUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCETHEBHON KU3HHU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTumMm, conepkaresibHasi XapaKTepUCTUKA LeJIed U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUK YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMH NPHOPUTETAMHU B CUCTEME CpPEJIHEro 001iero oopazoBanusi. CeroaHs B
OpenojaBaHuu  XUMUU B Oodblied  CcTeneHW OTHaéTrcsl  MPEeArovTeHue
NPaKTUYECKOM KOMIIOHEHTE COJIepKaHusi OOy4eHHUs, OpPHEHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOTO MOJYYEHUS 3HAHUU M MPUMEHEHUS UX B PEabHOU KU3HU
JUTS peleHUs] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1IpU U3yYEHHHM IMpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

ajanTanus oO0y4YarlIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIEIOCS MHPA,
dbopMupoBaHUe  MHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PAa3JIUYHBIX BHUJIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOIUMBIX [ TPUOOPETEHHUs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEIIECTB W XUMHYECKHUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
palMOHAJILHOT'O TIPUPOJIOIOJIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyallUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

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

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero oomiero oopazoBaHusi, cocrabisier 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHn4YecKON XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIC U KPaTHBIE CBS3U.

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

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HX IPEBPAlCHUN:
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, OOyTrIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUHN PSAd. DTUJIIEH U IPONMIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHYECKHUE CBOWCTBA (peakLUu TUAPUPOBAHUSA, TajJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAICKANUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MOJIyYeHHE STUIICHA
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, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJloreHOBOJOPOAaMH, TOpEHuE), NpuMeHeHue. BojgopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL. DTWICHIJUKOIb W  [JIUUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH

MeTajulaMi, KayeCTBEHHAs peakiis Ha MHOIroaTOMHbIE CcHupThl). [lelicTBue Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouvl. DOpMaNbIETUJl, alETAIbIACTU: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
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 MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KucaoT. [‘maponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBogsl: cocraB, KjaccUpUKalMs ~— yriaeBoaoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — MpocTeimii MOHOCaXapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue U XHMHYECKHE CBOMCTBa (B3auMOJAEHCTBHE C
ruapokcuom meau(ll), okucneHne aMMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HaXOXJACHUE B MPUPOAE, NPUMEHEHHE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u nemnono3a kak npupoaHeie noauMmepbl. CTpoeHue kKpaxmana U
newnosio3bl.  du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmajia (THAPOIH3,
KaueCTBEHHAs PEAKIMsI C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpallCHMIA:
IPOBEJICHNE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCJIEHHE 3TaHOja
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJIEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKuCIeHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmenu(Il), B3ammomeiicTBMe Kpaxmana ¢ HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.

Pacuérunle 3amaqn.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WX MPOJYKTOB PEAKLIUN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHuyeckue coeauHenus. dOusznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIOT. [lenTunb.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
Ha0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAILIMOHHBIX OMBITOB: JAeHATypalus OeJKOB MpU
HarpeBaHMM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicoKOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
NOJIMMEPHU3ALINS U TIOJTUKOHICHCAIHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcCC,
Kay4YyKOB.

MexnpeaMeTHble CBS3H.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kiacce OCYIIECTBIIIETCS Yepe3 HCIIONb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHSTHH, SBJISIOMUXCS CUCTEMHBIMH I OTICIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTHUYECKUN YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe 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: MuUHEpaBl, TOPHBIE MTOPOJIBI, MOJIE3HBIE 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 XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YpOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DICKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH u Ilepruonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuyeckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
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
(koBaJICHTHAsT HEMOJISIPHAS W TIOJSApPHAS, WOHHAs, METajuIhuecKkas). MeXaHH3MBbI
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIDHOTO ~ CTPOECHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10114 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYEeCKON M OpPraHWYEeCKOW XHMMHH. 3aKOH COXPAaHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
XxuMHu4ueckoro pasHosecus. [Ipunnun Jle Hlarense.

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 «llepuonnueckas cucrema xumuyeckux siementos 1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOZIOPOJIa B MPUCYTCTBUM KaTAJIIM3aTOPA, ONPEACIEHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHATHUSI «MacCOBasd
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3NuecKre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIUIOB (HA MpuUMeEpe
KHCIIopoa, cepsl, hochopa u yrieposa).

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

[IprmeHeHne BaXXHEHUIIINX HEMETAIUIOB U UX COETUHECHU .



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

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

DKCNEPUMEHTAIbHBIE METOJIbl W3YY€HHUSl BEIIECTB U HX MPEBpPAIICHUMN:
U3y4eHHEe KOJUIeKIMU «MeTamibl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJI0Uel, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJIOB).

PacuérHbie 3amaum.

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.

XuMHA ¥ )KM3Hb

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

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJTyYE€HUS BAXKHEUIIINX BEILIECTB.

YenmoBek B MHUPE BEMIECTB W MATEPUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHUSL ¥ 3I0pOBbE HYEJIOBEKA: IpPaBWia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuia 0€30MacCHOTO MCIIOJIL30BAHMS MPENnapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KM3HU.

MexIpeIMeTHbIE CBS3H.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XUMUHU B 11 Kiacce OCylIECTBISETCS 4E€pE3 UCIIONIb30BAHUE KAK
OOIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUM, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TIOHATHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, Kilaccupukamus, IepUOAUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHOAKTUBHOCTH, MOJIEKYJIa, DHEPTeTUYECKH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBAa, (PU3MUECKHE BEIMYUHBI M €IMHUIBI UX
U3MEPEeHHUsI, CKOPOCTb.

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

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

TexHOMOTHsA: XUMUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromuMHUCs TIporpaMM cpeaHero ooOmero oOpa3oBaHus (JIMIHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogumdecko OCHOBOW st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-IEATEILHOCTHBIM IOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YJIhTAaTOB OCBOCHUS TpeaMeTa «XUMUs» Ha ypOBHE CPETHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPECIICHHIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHUS TMpeAMeTa «XHUMHs» JOCTHTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IMpoIleccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHONH M TPAKTUYCCKON JIEITEILHOCTH
0o0yyJaromuxcs Mo peajanu3aiiuy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH TMpPU CO3JAaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh WM NPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

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

YBOXEHUSI K TMPOIECCY TBOpPUYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[O3HABATEIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOUIEM
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 [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

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

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 310poBOro U Oe3zomacHOro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

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

NOHUMAHMSI LEHHOCTH TPaBUJ HMHAMBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

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

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

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



MHTEpeca K MPaKTUUYECKOMY HU3y4YEHHUIO NMPOdeccuil pa3IudyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUSI K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oyayiieil mpodeccu W peanu3alid 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 JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKAIOLIEH
OPUPOAHON CpeAe, YMEHHS MNPOrHO3MPOBATH HEOJArONMPHUSTHBIE 3KOJIOIMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, 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
CO37IaHUM HOBOM 0a3bl MaTepuaIbHOU KYJIbTYphI, PEIICHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHHA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHMSI JIJIS aHAIKM3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro MUpa M
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeNlaTh 0OOCHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMEIOUUXCS JaHHBIX C LEJIbI0 TOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XHMHYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTHM 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 pe3yJbTaThl OCBOCHUS Y4e€OHOro mpeamera «XuMHs» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE MOHSTHUS, OTPAKAIOIIUE
I[EJJOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEeUUPUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIE yueOHbIe NEeUCTBUSA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

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

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbLHBIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OmnpeAeiaTh IEeNH JCITEILHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBJICHHBIMHU IIECIISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBAaTh MX B3aWMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB 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
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJIEMEHTa, XuUMuUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMH METOJOB HAYYHOIO IMO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
NO3HAHMUSI U OCHOBBI Ul (POPMHUPOBAHMS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CAaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (POpMyIHpOBaTh
00001IeHNSI ¥ BBIBOABI OTHOCUTENHHO TOCTOBEPHOCTHU PE3yJIbTATOB HCCIIEIOBaHNUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB pEIICHUs] NPAKTUYECKHUX 3a]ad, MNPUMEHEHUIO pa3InYHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTEpHeTa), aHanmu3upoBaTh MHMOPMALMIO PAa3IMYHBIX BUAOB U (HOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEICTBA TpU padboTe C
XUMUYECKON uH(pOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgyajieHre YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU JIeliCTBUAMM:

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

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBITIOJTHEHU U
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUA MyTEM COTJIACOBAHUS TMO3ULIMNA B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpeiaraéMplii  aJfOPUTM JIEUCTBUM  TIpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH NIEATEIHLHOCTH Ha OCHOBE CaMOaHaJIH3a
¥ 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



Opupoabl, B  (POPMUPOBAHMM  MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOJUMOM ISl pEIICHUs TPAKTUUECKUX 3a]1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpexne;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJAraloue MOHATUSA (XUMHYECKUHA JJIEMEHT, aToOM, JJIEKTPOHHas
000JI0YKa aTOMa, MOJIEKYJIA, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEIbHOCT, XUMHYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoaHbI ckener, (yHKIMOHAJIbHAs TpYIIIa,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
oprannyeckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHUs] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE IOHMMAHHUS IPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJb30BaHUN BAXXHEMIIUX OpPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM 1EITEIBHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEPHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OIMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMHM HCIHOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIN MOJIEKYJI OPraHMYECKUX BELIECTB Uil WUIIOCTPALUUA HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJaccy/Tpynmne coeIuHeHUil (yIrJIeBOAOpOIbl, KHUCIOPOA U a30TCoAepkKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuBOAUTH TpPUBUAIBHBIE
Ha3BaHUS OT/AEIbHBIX OPraHUYECKUX BEIIECTB (ITWIEH, NPONWIEH, aleTHJIEH,
STWIEHIJIMKONb, TJIMLUEPHUH, (EHO, (opMalbJeruj, aleraibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OPMUPOBAHHOCTh YMEHMSI ONPENENATh BHJbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COEIUHEHUSAX (OAMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOXKCHHS TCOPUU CTPOCHHS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMHUYECKUE CBOWCTBA TUITMYHBIX TNPEICTABUTEICH pPa3TMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAs M YKCYCHAas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA 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 YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHre, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

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

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMIOJHATh XUMHUYECKUUN
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TpU OOpaIllEeHUHu C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3JI0POBBbS M OKPYKAIOUIEH MPUPOAHON Cpenbl, OCO3HABAaTh
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIIEHUSI WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. bpaiins niis 3anucu XuMUYeCKuX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMHUPOBAHUM  MBIIUICHUS M KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN 3JIEMEHT, aToM, M30Tom, s-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJTTMYECKasi, BOAOPOAHAS), KpUCTAIUIUYECKasl pelIéTKa,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKONU Auccouuanuu, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (haKTOJOTMYECKUE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHU BBISBISITH XapaKTEpPHbIE NPHU3HAKU MOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBSA3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA MPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (OpMYJ BEIIECTB W  YPaBHEHUH  XUMHYECKUX  PEaKLuH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX IEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MIPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

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

c(OPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKuX d3jemMeHToB JI. M. MeHpaeneeBa, MCHOIb3ysS MOHATHSA «s-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U MX COCIAUHEHUN
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBSA3M 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 peakunu, U3MEHEHHUIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, 0OpPaTUMOCTHU
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TH PEAKIUH UAYT IO KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUW TIPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTus (npunnun 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 MTPobIieMax XUMHUUECKOTO ITPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WU O0BEMY OAHOTO W3 YYAaCTBYIOIIMX 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 OOOpYJOBaHUEM, a TakKKe MpaBWiia OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yIoKEHUE MEePOKCUAAa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJbHBIX 33Ja4 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 pEaKuid U (POPMYIUPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

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



chOpMUPOBAHHOCTb  YMEHHMH  CcOOJIIOAaTh  TMpaBWiIa  AKOJOTHMYECKH
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarenss [IJIK, mosicHATh Ha mpUMepax CHOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYarOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX M CIa0OBUIANIMX OOYYaIOIIUXCS: YMEHHE HCIONIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue opraHu4ecKue coeTuHEeHH

4.1 AMUHBI. 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 KVIACC

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
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
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padoTsI padoTsbI
pecypchbl
IIpenMeT opraHuyecKoi eé
1 peaMeT opraHuy W XUMUH, 1 04,09,2024 but6mmoreka [IOK
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/7f41837c
Teopus cTpoeHUsI OpraHUYECKUX Bu6 1OK
HOJIHOTEKa
2 coenunenuii A. M. Byraeposa, eé 1 11.09.2024
a yriep https://m.edsoo.ru/7f41837¢
OCHOBHBIE ITOJIOKEHUS
[IpencraBienue o KiIacCHPUKAIIUU
OpraHUYECKHUX BEILECTB. Bu6 1OK
HOJIHOTEKA
3 Homenxknartypa (cucreMaTnueckas) u 1 18.09.2024
ypa ( ) https://m.edso0.ru/7f41837c
TPUBUAJIbHBIC HA3BAHUS OPTaHUYECKUX
BEILIECTB
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MPEICTABUTENM aJTKAHOB https://m.edso0.ru/7f41837c
but6mmoreka [JOK
6 AJKeHEBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 09.10.2024
p ’ https://m.edso0.ru/7f41837¢
[Tpaktrueckas padota Ne 1. Eu 110K
HOINOTEKA
7 «ITonmyuenue >THIIEHA U U3yUEHHE €TI0 1 1 16.10.2024
N vt e https://m.edso00.ru/7f41837¢c
CBOMCTBY
Ankanuensl. byranuen-1,3 u
8 | yTaa , 1 23.10.2024 Bbu6moreka [JOK
Metunoyraauen-1,3. [omydenue https://m.edsoo0.ru/7f41837c
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CUHTETHUYCCKOI'O KaydyKa U pE€3UHbI

AJIKMHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUH P,

but6mmoreka [IOK

OTUJICHTJINKOJIb U TJINLCPHUH

9 L 06.11.2024
AueTuneH — npocTenmmii https://m.edso0.ru/7f41837c
MIPEJICTaBUTENb aJIKHHOB

10 OTUJEH U IPOMUIEH — MPOCTEHIINe 13.11.2024 bubnuorexa LIOK
MPEICTABUTEN AJTKEHOB https://m.edsoo.ru/7f41837c
Brlunciienus 1o ypaBHEHHIO b K

11 v yp 20.11.2024 nommoreka [{O
XAMHUYECKOU peaKkuu https://m.edsoo.ru/7f41837c
ApeHnbl: 0€H30J U TOJIYO.

12 Y y 27.11.9024 bubmuorexa [IOK
TOKCHYHOCTB ApEHOB https://m.edsoo.ru/7f41837c
['eneTuueckas cBsi3b yrieBOJOpPOAOB,

13 MIPUHAJICKAIUX K Z;'II/I‘IHBH\E 04.12.2024 bubmorexa OK

puHal - P o https://m.edsoo.ru/7f41837¢c
KJlaccam
[IpupoHbIE HCTOYHUKH
€BOJIOPOJIOB: 0 i ra3

14 YIJIEBOAOPOJOB: IPUPOIHBIN ra3 u 11.12.90%4 bu6muoreka [IOK
MOMyTHBIE HEDTAHBIC Ta3bl, HEYTh U https://m.edsoo.ru/7f41837c
MIPOJYKTHI €€ nepepadoTKu
KonTponbhas pabora no pasze

15 HTpOJIbHASI paboTa 1o pasaeiny 18.12.2024 bubnuorexa LIOK
«YTIeBo10pOabD) https://m.edsoo.ru/7f41837c
[IpupoaHbie UCTOYHUKH

JIEBOJIOPOOB: MIPUPOIHBIN ra3 u

16 yr JI0pOJT pupon 55 122024 bu6mmoreka [IOK
MonyTHBIE He(DTSIHBIC Ta3bl, HEPTh U https://m.edsoo.ru/7f41837c
MIPOAYKTHI €€ nepepaboTKu

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: 15.01.2025 bu6muoreka [IOK
METaHOJ U dTaHoJI. BoropoaHas cBs3b S https://m.edsoo.ru/7f41837c
MHoOroaromMHble CIUPTHI:

18 p 22.01.9025 bubmuorexa [IOK

https://m.edsoo.ru/7f41837c
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@DeHoI: CTpOeHUE MOJIEKYIIbI,

but6mmoreka [IOK

19 H3WYSCKUC  XMMHUYECKIE CBOMCTBA, 29.01.2025
b https://m.edsoo.ru/7f41837¢c
MIPUMCHCHUE
Anpnerunsl: GopMaibIerua U

20 JETubL: Gop hi (S v 05.02.2025 Bu6muorexa IIOK
areraiapaerug. AueTton https://m.edsoo.ru/7f41837¢c
OIHOOCHOBHEBIE IIPEIEIbLHBIE

21 KapOOHOBBIE KI/ICJII:)TLI' MypaBbUHAA U 12.02.2025 Bubmiorexa LOK

P - MYP R https://m.edsoo.ru/7f41837c
YKCyCHas
[Tpaktuyeckas padora Ne 2. Eu6 LIOK
HOIHOTEKA
22 «CBoiicTBa pacTBOpa YKCYCHOMH 19.02.2025
p pa ykey https://m.edsoo0.ru/7f41837¢
KHCJIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, i 1IOK
HOIHOoTEKA
23 KaK IpeaCTaBUTENIN BEICIITUX 26.02.2025
e https://m.edsoo0.ru/7f41837c
KapOOHOBBIX KUCIIOT
MprU1a KaK COJIM BBICIIAX KaPOOHOBBIX

24 X kap 05.03.2025 Prommorexa [IOK
KHCJIOT, UX MOIOIIee JIeHCTBHE https://m.edsoo0.ru/7f41837c¢
Cnoxusle dpUPBI KaK IPOU3BOIHEIE

25 Ka 60HOBBI)(3) KECJ‘IOT T IE OJII/II; 12.03.2025 bubmaorexa IJOK

p - P A https://m.edsoo.ru/7f41837¢c
CJIOKHBIX 3(hUpOB
X : 0JIn3, €HEHUE,

26 UPBL: TUAPOIN3, IPUMEHEHU 19.03.2075 bu6nuoreka [IOK
Omosorudeckast poib )KUPOB https://m.edsoo.ru/7f41837c
VYTIIeBOIBI: COCTAB, KIacCU(UKAITHS.

27 Bakneiiue npeacTaBUTEIN: TIIOKO3a 02.04.2025 bubnmorexa LIOK

pedl ' ’ o https://m.edsoo.ru/7f41837c
¢bpykTo3a, caxaposa
Kpaxmain u nemtrono3a Kak

g p I 09.04.2024 bubmuorexa [IOK
MIPUPOJHBIE MOJIUMEPBI https://m.edsoo.ru/7f41837c
KonTponsHas padora 1o pasaein

29 p p pasgeny 16.04.2025 but6mmoreka [IOK

«Kucnopoaconepxkamue

https://m.edsoo.ru/7f41837¢c
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OpPraHu4€CKUC COCIUHCHUS

bubmuoreka [JOK
A : 1 23.04.2024
30 MITHBI: METHITANIH H i https://m.edsoo0.ru/7f41837c
AMHHOKHUCIIOTHI KaK aMm(poTepHbIe Bus 1IOK
NOJIMOTEeKA
31 1 30.04.2025
OPTAHITTCCITC COLMIHCHIL 1X https://m eds00.ru/741837¢
ouosornyeckoe 3Hauenue. I[lermrruabl
39 benku kak npupoaHsie 1 07.05.2025 bubmmorexa [LIOK
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS https://m.edsoo0.ru/7f41837c
33 OCHOBHBIEC TIOHATHS XUMHUHU ) 1 14.05.2025 bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN https://m.edsoo.ru/7f41837c
OCHOBHBIE METOJIbI CHHTE3a Bus 110K
NOJIMOTEeKA
34 7. 1 21.05.2025
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN httos://m.edsoo.ru/7f41837¢
[TmacTMacchl, Kayqyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoka Konrpoabusie | IlpakTnuyeckue p
n/n Bceero H3y4YeHHsi =~ oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl

XHUMUYECKUH AIIEMEHT. ATOM. b

1 1 02,09,2024 noamoreka [IOK
DnexTpoHHas KOHPUTYpaLUs aTOMOB https://m.edsoo.ru/7f41837c
[Tepuoauueckuii 3aKOH U
[lepnonnueckas cuctreMa XUMHUYECKUX EutG OK

noIMoTeKa
2 anemenToB JI. 1. Menpaeneena, ux cBsI3b 1 09.09.2024 1
. . https://m.edsoo.ru/7f41837¢c

C COBPEMEHHOU TeOpHUEl CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKUX IIEMEHTOB U UX

3 COCIMHEHUH TI0 TPYITIaM U TIEPUOJIaM. 1 16.09.2024 bu6nmoreka [IOK
3HaueHUE MEPUOANYECKOTO 3aKOHA U T https://m.edso0.ru/7f41837c
CHUCTEMbI XUMHUUYECKUX 3j1eMeHTOB [[. 1.
MeneneeBa B pa3BUTHU HAYKU
Crtpoenue BeliecTBa. XUMUYECKast
CBS3b, €€ BU/IbI; MEXaHU3MBbI bubnuorexa HOK

4 8 Ny 1 23.09.2024 Ommorexa [10
00pa30BaHUS KOBAJICHTHOU CBSI3U. https://m.edso0.ru/7f41837c
Bonoponnas cBs3b
BanenTHOCTS.

5 DIIEeKTpOoOTpULATENBbHOCTh. CTEIEHb 1 30.09.2024 bu6nmoreka [IOK
OKHucieHus. BemecTsa MOJIEKyISIpHOTO T https://m.edsoo.ru/7f41837c
1 HEMOJIEKYJIIPHOTO CTPOCHHUS
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX. b K K

6 AHctiep 1 07.10.2024  Pubmiorexa IO
HctrHHBIE ¥ KOJUIOUIHBIE PaCTBOPBI. https://m.edsoo0.ru/7f41837c
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MaccoBas J0JIs1 BEIUICCTBA B paCTBOPEC

Knaccudukamus u HoMeHKIaTypa
HEOPraHUYECKUX COEAUHEHHI.

but6mmoreka [IOK

7 14.10.2024
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
BEIIECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukamms XuMruaecKux peakiui
B HEOPTaHUYECKOM ¥ OPTraHNYECKOU
XUMUHU. 3aKOH COXPaHEHUSI MaCChI b K

8 P 21.10.2024 nommoreka [{O
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/7f41837c
MpeBpaIeHUs YPHEPTUU TTPU
XUMHUYECKHUX PeaKIMsIX

9 Ckopoctb peakiun. O0paTuMble 11.11.2024 bu6muoreka [IOK
peaknuu. XMMHYECKOE PABHOBECHE o https://m.edsoo.ru/7f41837c
[Ipaktuyeckas padora Ne 1. «Biusaue

10 a3JMYHBIX ()AaKTOPOB HA CKOPOCTh 18.11.2024 bubmmorexa LOK
P ParKcTop P o https://m.edsoo.ru/7f41837c
XUMHUYECKON peaKIm»
DNEeKTPOIUTHYECKAS JUCCOLUALUS.
[TonsiTve 0 BOJOPOIHOM MOKa3aTele Eus 1OK

noIMoTeKa

11 H) pactBopa. Peakiiuu nonHoro 25.11.2024
(PH) p P 1 https://m.edso0.ru/7f41837c
oOMeHa. ['naponus opraHn4ecKkux u
HEOpPraHMYECKHX BEIIECTB
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE Bu6 10K

noIMoTeKa

12 eakuuu. [lonsitue 06 snekTponuze 02.12.2024
peakt pu https://m.edsoo.ru/7f41837c
pacIuIaBoOB U pacTBOPOB coJiei
KonTponbHas pabora 1o paszaen

13 p p pazaeny 09.12.2024 but6mmoreka [IOK
«TeopeTnueckre OCHOBBI XUMUM)) https://m.edsoo.ru/7f41837c
MeTtamiel, UX MOJIOKEHHUE B b K

14 16122004  DHOMmoTEKa 1O

[Tepuoanueckoil cucreMe XMMUYECKUX

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

anemenToB JI. . MenneneeBa u
O0COOEHHOCTH CTpOoeHHUs aToMOoB. O01IHe
(u3HUecKre CBOMCTBA METAIIIOB

CraBbl METAILIOB.

bubmuorexa [JOK
15 OJIIEKTPOXUMHUUECKHIN PSII HAIPSOKEHUI 23.12.2024
P P p https://m.edsoo0.ru/7f41837c
METAIIOB
XUMHYECKHE CBOMCTBA BaKHECHIIINX Bu6 LIOK
HOIMOTEKA
16 METaJIJIOB (HATPUM, KAk, KaJIbI[UH, 13.01.2025
. (Hatp . H . https://m.edso00.ru/7f41837¢c
MarHui, aJlOMUHHANA) U UX COSTUHEHUN
XUMUYeCKre CBOMCTBA XpoMa, MEIIU U

17 . poma, men 50.01.2025 bubmuorexa [IOK
WX COCIMHEHUN https://m.edso00.ru/7f41837¢c
XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U bubmuoreka IHOK

18 , . 27.01.2025 | Puomorexa Il
UX COCIMHEHUN https://m.edsoo0.ru/7f41837¢
[Ipaktrueckas padorta Ne 2. "Pemenue

19 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 03.02.2025 bubmmorexa [IOK

PIMET . htps://m.edso0.ru/7f41837¢
«MeTamnab)
Hemeramnel, nx moJjIoKEHUE B

20 [Tepuoanueckoil cucreMe XMMUYECKUX 10.02.2075 bubmmoreka [IOK
snemenToB J[. . Menneneesa u R https://m.edsoo.ru/7f41837c
0COOEHHOCTH CTPOEHHUSI AaTOMOB
dusznyeckue CBOMCTBA HEMETAIIIOB.

21 Annotponusi HEMETaUIoB (Ha MpuMepe 17.02.2025 bu6mmoreka [JOK
KHCJIOpOJia, cepbl, hocdopa u R https://m.edsoo.ru/7f41837c
yriiepoja)

XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI

22 . P 03.03.2025 Dwomnorexa [JOK
M UX COeOUHECHUMN https://m.edsoo0.ru/7f41837¢
XuMHUYeCKHe CBOMCTBA a3oTa, hocodpa

23 , hocodp 17.03.2025 bubmuorexa [IOK

" UX COeTUHEHUI

https://m.edsoo.ru/7f41837c
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24 XHUMHUYECKUE CBOMCTBA yriepoja, 31.03.2025 bu6nmoreka [IOK
KPEMHHUS ¥ UX COETUHEHUM o https://m.edsoo.ru/7f41837c
IIpuMenenue BaxxHEUIIINX HEMETAIUIOB

25 P 8 07.04.2025  Puomnorexa [JOK
U UX COeIUHEHUN https://m.edsoo0.ru/7f41837c¢
O00011IeHNE U CUCTEMATHU3AaIMs 3HAHUN

26 o TeMe «HemeTtamnely. Berancnenns bubmuorexa [IOK
10 YPaBHEHHUSM XHUMHUYECKUX PEAKIUN U https://m.edsoo.ru/7f41837c
TEPMOXUMHUUYECKHUE PACUETEI 14.04.2025
IIpaktuyeckas padora Ne 3. «Pemenune

27 JKCIEPUMEHTAILHBIX 3374 10 TEME bubmorexa LHOK
" P " 8 https://m.edsoo.ru/7f41837¢c

Hemertaminr"y
KonrponsHnas padora 1o reMaMm bubmuoreka IHOK

28 P p 21.04.2025 | Puomaorexa Il
«MeTtaniael» 1 «HemeTtamiely https://m.edsoo0.ru/7f41837¢
Heopranuueckue u oprannueckue Eu 110K

HOJINOTEKA
29 kucioTel. Heopranuueckue u 28.04.2025
p https://m.eds00.ru/7f41837c
OpraHMYECKHE OCHOBAHUS
AmboTepHbIe HEOpraHUYECKHE U
OpraHuvYeCKUEe COEINHEHUS. bubaunoreka LIOK

30 P A 05.05.2025  Puommorexa Il
['eneTnueckas CBA3b HEOPraHUYECKUX U https://m.edsoo0.ru/7f41837c
OpPTaHMYECKHUX BEIICCTB
Poine xuMun B o0ecrieueHuN

31 3KOJIOTUYECKOU, IHEPreTUIECKON U bu6mmoreka [JOK
MUIIEBON O€30MaCHOCTH, PAa3BUTHHU https://m.edsoo.ru/7f41837c
MEITUILUHBI 19.05.2025
IIpencraBnenns 00 OOIINX HAYIHBIX

32 I pI/IH HIax II OMBIHJJ'IGHHOFqu bubmorexa HOK

PHHI p . https://m.edsoo0.ru/7f41837c
MTOJTYYCHUS BAKHEHIITUX BEIICCTB
33 YenoBek B MUpE BEIIECTB H MAaTEPHAIIOB 26.05.2025  bubmmoreka [IOK
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34

XHMHS U 300pOBbE YEIIOBEKA

26.05.2025

https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSA3ATEJLHBIE YYEBHBIE MATEPUAJIBI 1151 VUEHUKA

Yueonukn: Xumus. Oprannyeckas xumusd. 10 knacc. Y4eOHUK 1ist
obmieoOpazoBarenbHbIx yupexaenuid./ Pymsutuc I'.E., ®enpaman @.I°.- M.: [IpocBemienue,
2009.- 192 c. Pymzuruc I'.E., ®enpaman O.I'. «Xumusi. OcHoBbI 001meit xumun 11 kmacey.
M.: «IIpocBemenue», 2008r.

Mertoauyeckas oudamnoreka: ['apa H.H. CoopHuk nporpamm o0pa3oBaTeabHbIX
yupexnaenuit «Xumus» 8- 9, 10-11 knacesl. M.: «IIpocsemenue», 2008r. 'apa H.H.
Xumusi. Ypoku B 11 kimacce (mocodue st yaurtesnei o0meo0pa3oBaTeIbHBIX YIPEKICHUHN ).
M.: «IIpocBemenue», 2009r. Kazannes F0.H. Xumus. «KoHCTpyKTOp» TEKYIIET0 KOHTPOJIS
11 kmacc. M.: «IIpocsemienuey, 2009r. I'apa H.H., I'abpycesa H.W. 3amaunuk ¢
«momotHUKOM» 10-11 kmacceel. M.: «IIpocsemenue», 2009r. Pagenkuit A.M.
KonTponbubie pabotel no xumuu B 10-11 kiaccax: mocodue i yuutens. — M.:
IIpocsemenue, 2009. — 96 c. 'apa H.H. Xumus: ypoku B 10 ki1.: mocobue i yauress. —
M.: Ilpoceemienue, 2009. — 11 ¢. Xomuenko W.I'. Pemenue 3agau no xumuu 8-11 kiacc:
peuieHus, MeToauku, coBeThl. M.: «HoBast Bonnay, 2002r. Pagenkuit A.M., ['opuikoBa
B.I1., Kpyranukosa JI.H.

JAunaxktudyecknii matepuaj mo xumum 10-11 kaaceost. M.: «IIpocsemenney, 2000r.
JonoanuTtesbHas guTepatypa aasa yyamuxcsi: babkos A.b., [Tonkos B.A.- O6mas u
HeopraHuudeckas xumus: [locobue i CTapIIeKIaCCHUKOB U a0UTYPHEHTOB.
M.IIpoceemenue, 2004 — 384 ¢. Kyspmenko H.E., Epemun B.B Havana xumun. Yue6.
mocoOue s CTapIIeKIIACCHUKOB M IMOCTYMAKMUX B BY3bl.. — M.: [Ipoda, 2006. — 324 c.
EI'D-2008: Xumus: peasnbable 3amanus: / aBT.-cocT. Kopomenko A.C., Canactuna M.I'.- M.:
ACT:Actpeinb, 2008.-94c. — (DenepanbHblil HHCTUTYT NEJArOTHYECKUX U3MEPEHHUIA).
MULTIMEDIA — noanepsxka npeameta Bupryanpaas mkosa Kupuiia u Medonus. Ypoku
xumud. 10-11 kmaccer. — M.: OO0 «Kupwuin u Medoawmii», 2004

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1) http://www.dutum.narod.ru/element/elem00.htm (Paccka3br 00 aemeHTax)
2) http://www.hemi.nsu.ru/ (OCHOBBI XUMHHU. DJIEKTPOHHBIN YUEOHUK)

3) http://www.himhelp.ru/ (ITonHbIif Kypc XUMUN)

4) http://chemi.org.ru/ (YaeOHUK XHUMHH)

5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHast XUMus)

6) http://hemi.wallst.ru/ (Xumusi. O6pa3oBaTeIbHBIA CAUT JJIS IIKOJIBHUKOB) 26
7) http://chemistry.narod.ru/ (Mup xumun)

8) http://www.alhimikov.net/ (ITone3nas nnhopmaus Mo XUMUM)

9) http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumuu)



