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MNOACHUTEJIBHAS 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
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX ToIoXKeHU «CrTparernn pa3BUTHS BocnuTaHusd 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
oOmielt crpareruy 00y4deHus, BOCIUTAHUS M Pa3BUTHUS O0YUYaAIOIIUXCS CPEICTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHOM  OpraHU3alluM, SIBIISIETCS HEOTHhEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro O00pa3oBaHUs. OTU LEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuMUSA», COJAEpPKAHHE M TOCTPOCHHE KOTOPOIro ONpelesieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOABI U B MaTEpUaIbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero ooiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILIJIEHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00J1aCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHUCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTeNbHasl, KaK Hayka BBICOKMX TEXHOJOTMU HalpaBlieHaA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIi YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHMYECKOW XMMHH (C BKJIIOYECHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa comepkanuss 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  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOIOB JO CJIOXKHBIX OMOJOTHUECKU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckoll XUMHUU TOJIYYarT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NPEACTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TEOpeTHYeCKU maTepuan U (aKTOJIOTMYECKHE CBEICHHUSI O BEIIeCTBaX W
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



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

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus jJonojHsercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JPYTMMH HAyKaMH, PacKpbIBalOT €€ poJjib B MO3HABATEIbHOW M MPAKTUYECKOU
JESATETbHOCTA 4YEJOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBXKEHUSI K IIPOIIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
NPUMEHATh €€ ISl TIONOJHEHMS 3HAHUM, pEIICHUS WHTEIUIEKTYAIbHbIX U
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
dunocopckux uaeH, TakMX KaK: MaTepHalbHOE €IUHCTBO HEOPTaHUYECKOro M
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUNW MYTEM JKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
IPEANOChUIKAaMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUHU SKOJIOTMYECKUX Mpodiiem, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
collepKaHUSI ¥ TOCTPOCHUSA TIpeAMETa MPEeAyCMaTPUBAIOT  (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHGOpMaLIUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
U HCCIIEIOBATENIbCKON JESITEIbHOCTH, 3aHUMAIONICH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTEeNbHOW XapaKTepUCTUKU LIeJied H3yYEeHHs NpelMeTa HalpaBiIeHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATEbHOCTA YE€JI0BEKAa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS TAKOW MOAXOH K OIPEIACICHHUIO ILENEH HU3Y4EHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



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

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOMU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN I MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUeHn
WX Pa3BUTHUS U CTAHOBJIICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
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 ¢ atuMm, comepkatenbHasi XapaKTepUCTUKA TSl W 3a/1ad N3YICHHSI
npeaMeTa B IporpaMMe Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTHYCCKON KOMIIOHCHTE COJACpKaHWUs OOYy4YeHHUs, OPUCHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTEIbHON OpraHu3aliuu, BIAICIOUIEr0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMH aKTUBHOT'O TIOJYYCHHsI 3HAHUN W NMPUMEHEHUS WX B PEATbHOU >KH3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBs3u ¢ 3TUM mnpu u3ydeHUHW Impeamera «XUMUS» JOMHHHUPYIOIIEE
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSM TWHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JESTENHHOCTU: PEIICHUs MPo0seM, MOUCKa, aHain3a U 00padOTKN MHQOpPMAIIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;



pa3BUTHUE IIO3HABATEIBHBIX HMHTEPECOB, HUHTEIJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TMPOBEACHUM XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeOHOM mnaHe cpenHero oOImIero oOpa3oBaHUS NpPeIMET «XHUMHUS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero obiiero oopaszoBanus, cocrapisger 68 vacoB: 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 opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Teopus CTPOEHUS OPraHUYECKHUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluyu opraHnyeckux BeunlecTB. HomeHnkmnarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYeCKUX BEUIECTB W MaTepuajaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBl: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psAa. Meran u dT1aH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOoCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3UYECKHE W XHUMHUYECKHE CBOMICTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomydyeHrne CHHTETHYECKOIO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (peaklUu TUAPUPOBAHUS, FaJOr€HUPOBAHUS, THIpaTaliH,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS. U HUMPOBAHUA), NoAYy4YeHue u npumernenue. TOKCUIHOCTH



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

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
He(TsaHble ra3sl. HedTte m €€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
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:
O3HaKOMJIEHHE C 00pa3namMu IJJacTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

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

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

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

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

@deHoN: CTPOCHHWE MOJEKYJbl, (QU3NYECKHEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINH ), TOTYYCHUE U TPUMEHEHHE.

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

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



YrimeBoael:  cocraB, Kiaccuukamus — yrieBojaoB  (MOHO-, - 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, OpPOKEHHE TJIIOKO3bI), HAXOXJCHUE B TMPHUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  Du3uueckue W XUMHYECKHE CBOMCTBA Kpaxmania (THAPOIH3,
KauyeCTBECHHAS PEAKIIHS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IcHNEe, HAOJIOJICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI Kak amM(oTepHble Oopranndeckue coeauHeHus. duznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OenKOoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

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

BbicokoMoJieKy IsipHbIe COeTMHEHH S

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEeHHs] BEIIeCTB W HUX [PEBpaIlCHU:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 kiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BAHUE KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiacCUuUKaIus, NepHOJIUIHOCTh, HaOI0IeHN e,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

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

TexHomorus: mNHIEBBIC MPOMYKTH, OCHOBBI PAIMOHAIBLHOTO THTAHUS,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

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



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

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

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

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

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

DnekTponuThueckas auccounanus. CuiabHbIe U cia0bie 3JeKTpoauThel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJIUKATOpA, pEAKIHMH HOHHOIOo OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETALIOB (HAa 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 BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuoguueckoil cucteMe XUMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJIbIIHM,
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:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIIECHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUM DKOJIOTMYECKOM, PHEPreTUYECKON U MHUILEeBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MATEpPUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIONIb30BaHUS MPENapaToB OBITOBOM XMUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIlUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, TaK W TOHATUM, SBIISIFOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOcHUCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

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

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEepUAJIOB, CEJIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOEHUS
o0y4YalolMMHUCs TIporpaMM cpeaHero oOI1iero oo0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMEeTHbIM U mpeaMeTHbiM). HaydHo-mMeToandeckol OCHOBOM  Jijist
pa3pabOTKu TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMM CPEIHETO OOIIero
00pa30BaHuUs SIBJISIETCS CUCTEMHO-IE€ATEIbHOCTHBIA MOAXO/.

B cooTBETCTBUM € CHCTEMHO-IEITEILHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHsS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKOW TpaxKAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJIMYKE MOTUBALIUU K 00yUYEHUIO;

[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TFOTOBHOCTh U CHOCOOHOCTH OOyYaromIMXcs pPYKOBOJCTBOBAaThCA B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTaHOBKaMH, MPUCYIIUMHU LEITOCTHOU
CHUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
eI U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pPE3yNbTATBI OCBOCHHS IMpEIMETa «XHUMUA» JTOCTUTAIOTCS B
EIMHCTBE YYCOHOW ¥ BOCIHUTATEIBHOW JCATEIIBHOCTA B COOTBETCTBUU C
T'YMAaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HJleaJjaMud POCCUHCKOr0 TPa)¥AaHCKOro OOIIECTBAa, NMPUHATHIMU B OOIIECTBE
HOPMaMH W  TpaBWIaMH  TOBEACHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThbl OCBOEHUS MpeaMera «XUMHUS» OTPaXaroT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
oOy4Jaromuxcs Mo peaju3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaIaHCKOro BOCIIUTAHUS .

OCO3HaHHS 00YJAIONTUMUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

MPEACTABICHUSI O COIMAIbHBIX HOPMax M MpaBWIAX MEKINYHOCTHBIX
OTHOIIIECHUHN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JESATENIBHOCTH TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

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

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPY/1a YU4EHBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtofeHuss mpaBui Oe3omacHOro oOpalieHusi ¢ BeulecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

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

OCO3HAHMS TOCHEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM HAa aKTUBHOE Yy4YyacTHE B PEUICHUHU NPAKTHUUYECKUX 3aj]au
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



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

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

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

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

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

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJNb30BAHUA JOCTHXKEHUHA XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

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

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
IPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HUICOJIOTUHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

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

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(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
UMBWIN3ALMHA: B €€ T'yMAaHHCTHUYECKON HAINpPABICHHOCTH W BaXXHOM pOJIK B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIMHBI, O0OECIEUCHUH YCIOBUU
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

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



NoJTydaeMble 3HAHUS IS aHAIM3a U OOBSICHCHHS SIBJICHUI OKPY)KAIOIIEr0 MHpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

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

UHTEpeca K OCOOCHHOCTSIM TPyJ/la B Pa3auYHbIX chepax mpodeccruoHaTIbHOM
JESATENHHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertanpenMeTHble pPe3yJbTaThl OCBOCHUS Y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpeHEro 0011ero oopazoBaHus BKIOYAIOT:

3HAQYMMBIE  JUIS (dopMupoBaHus MUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE MOHITHUS, OTpaKarolIne
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
IpoLEecC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIC Y4eOHbIE NeHCTBUS (TMO3HABaTENbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), obecrneunBarone dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH U COIIMAIIbHON KOMITETEHIINN 00YyYaroInuXcs;
CTIIOCOOHOCTH o0yJaromuxcs UCTIONIb30BATh OCBOCHHBIE

MEXIUCIUIUINHAPHbIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JENCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble Pe3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  II03HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PErYISTUBHBIMU
JEUCTBUSIMU.

OBaanenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEHCTBUAMM:

1) 6a3oBble JIOrHYecKue JeiCTBUS:

CaMOCTOSITENTLHO  (OpPMYNIHpPOBaTH U aKTyalU3UpoOBaTh  MpoOieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENU ACATENbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C IIOCTABJICHHBIMU LENSIMU;



UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHS [l OOBSICHEHUSI OT/IEIbHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHHUS W KPUTEPUU I KJjIacCU(PUKalMU BEIIECTB U
XAMUYECKHUX PEaKIIUM;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXKICHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh B MPOILIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUHM CUMBOJIUYECKHE
(3HAKOBbIE) MOJIEH, TPE0OPa30BBIBATH MOJIETIbHBIE MPECTABICHUS — XUMHUUECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUH Y4EeOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS JJIS1 BBISIBIICHHUS XapaKTEPHBIX
NIPU3HAKOB N3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOIO NMO3HAHUSA BEHIECTB U XUMHUYECKHX
peaKIuu;

(dbopMyIHpOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAaHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (DPOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W  IPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
npoIecca, CaMOCTOATENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (GpopMyaupoBaTh
0000IIIeHUs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOICIaHHON padoTe;

NpHOOPETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIBCKOW W MPOEKTHOU
NESATENbHOCTU, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO PA3IUYHBIX
METOA 0B MTO3HAHMUSI.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHMKAX UHopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpX aHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
peACTaBICHUS, KPUTHYECKHU OLICHMBATh eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCT;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHbOpPMAIMKU, HEOOXOAWMOW IS BBIIOJHEHHMS Y4eOHBIX 3adad
OIPENEIEHHOIO THUIIA;

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

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

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

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

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

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, PeaIM3aIlii y4eOHOTO MPOeKTa M (HOPMYIHUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTENbHOCTh, OmNpenensis e€ Lenu W 3aJadyd, KOHTPOJIMUPOBaTH 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 XUMHUUYECKHUX PEAKLIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenMeTHble pe3ynabTaTbl OCBOEHHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(hOPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIIOIIECH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHUMUUW B TIO3HAHUU SIBJICHUU
npupoabl, B  (QOPMUPOBAHUM  MBIIUIEHUS U  KYJbTYpbl JIMYHOCTH, €€



(YHKIIMOHATILHOM TPaMOTHOCTH, HEOOXOAMMOM JIJISl pEIICHUs TPAKTUYECKUX 3a]1a4
U JKOJIOIMYECKH OOOCHOBAHHOIO OTHOUIEHHSI K CBOEMY 3/10pPOBBIO U NPUPOIHON
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralolMe TMOHATUA (XUMHUYECKHH D3JIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass M COKpalIEHHAas), MOJb, MOJIApHAs
Macca, MOJSIpHBIM O0BEM, YriaepoJaHbI ckener, (yHKUMOHAJIbHAsA TIpynna,
paguKai, U30MepHs, U30MEPbI, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YTIEBOAOPOLIBI,
KHCIIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeKale B OCHOBE IOHMMAHMS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABIICHUM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAxX, COCTaBe, MOJIYYCHHH U
0€30MacCHOM HCIIOJIb30BAaHWM BaKHEWIIMX OPraHWYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOMN IEATEIbHOCTH YEIIOBEKA,

c(OPMUPOBAHHOCTh YMEHMUU BBISBIISATH XapaKT€pHbIE NMPU3HAKU MOHSTHH,
YCTaHABJIMBATh UX B3aWMOCBA3b, MCIOJB30BATh COOTBETCTBYIOUIME MOHITHUS MpU
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHUYECKUX COSAMHEHUM;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
(GopMy1 OpPraHMYECKMX BEIIECTB W YPaBHEHUH XHMHYECKUX PpEaKIIHil,
U3rOTABJIMBATh MOJENU MOJEKYJ OPraHMYeCKUX BEIIECTB IS WILIIOCTPALUU UX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAepKaIine
COEIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), [aBaTh MM Ha3BaHMs 110
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MNPONMWIECH, AalleTHJIEH,
ATWIEHIJIMKONb, TJIMLEPHUH, (eHOoa, (opManbleruj, aueTanbIerusl, MypaBbuHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c()OpMHPOBAHHOCTh YMEHHS ONPEAENATh BHUABI XUMHUYECKOH CBSI3M B
OpPraHUYECKUX COEMHEHUSAX (OAMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTb YMEHHUSI MPHUMEHATH IOJIOKEHHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. bBytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHMS MACChI BEILIECTB;



c(OpMHPOBAaHHOCTh ~ YMEHUH  XapaKTEepU30BaTh  COCTaB, CTPOCHUE,
duznueckne U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENEH Pa3THMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, JTWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermwnOyranuen-1,3, O€H30J, METAaHOJI, 3TAHOJ, STHJICHIJIUKOIb,
TJIAIIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAsI M YKCYCHas KHCJIOTBHI, TJIFOKO3a,
KpaxmaJl, IeJITI0N103a, AMHHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHHUSMU COOTBETCTBYIONIUX XHUMHUYECKUX PEAKIUHA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Ceipbsi (HeQTh, NPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MEepepaboOTKH U
MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUs, UCIOJb3yEeMbIX B XUMUU MIPHU U3YyUYEHUU BEUIECTB U
XUMHUYECKUX ABJICHUM (HaOIt0/IeHrne, N3MEpPEHNE, IKCIIEPUMEHT, MOJISITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUIAHUPOBATH U BBIMIONHITH XUMHYECKUIN
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
STUJIICHA W W3YYCHHE €r0 CBOKMCTB, KAYCeCTBCHHBIC PEAKIIMA OPTaHUYECKHX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpEeBaHWH, IIBETHBIE pEaklUu OEIKOB) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKH O€30MACHOCTH TIpU OOpaIleHuH C
BEIIECTBAMH W J1A0OPaTOPHBIM OOOPYIOBAaHHWEM, TPEACTABIATh PE3yJIbTATHI
XMMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETO 3J0POBbSl W OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATH



OIMAaCHOCTh BO3JICHCTBHSI Ha JKMBBIC OPTraHU3MBI OMNPEICICHHBIX OPraHUYCCKHX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS Ha OPTraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. bpaiins mis 3anucu XMMUYECKUX

dbopmy.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUUW B TIO3HAHWUU SIBJICHUU
npupoabl, B  (OPMUPOBAHUHU MBINUICHUS W  KYJIbTYpPbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATaoIINe IMOHATHSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCIIEHUS, XUMUYECKas CBS3b
(KOBaJIEHTHAsl, MOHHAs, METAJTIMYECKAsi, BOJOPOAHAS), KpUCTAJUIMUECKas PelIETKa,
TUMBl ~ XUMUYECKUX  peaKkIuid, pacTBOp, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJUTUYECKAsE JIUCCOLUAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakIih, XMMHUYECKOE€ DPaBHOBECHE), TEOPHMU U 3aKOHBI (Teopus
JNEKTPOJIMTUYECKON Hcconmanuu, nepuoamyeckunt 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAILCHUSI SHEPTUU
pU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHHMMAaHUS MPUUYUMHHOCTU U
CUCTEMHOCTH XWMMUYECKUX SIBIICHHH, (PaKTOJOTMUYECKHUE CBEICHHUS O CBOICTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MMacCHOM HCMOJb30BAHUM BAKHEUIIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOHN JEATEILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMM BBISBIIATH XapaKTEPHBIC IPU3HAKH TTOHSTHIH,
yCTaHABJIMBATh WX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMUCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MIPEBpaIlCHUH;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIs
coctaBieHuss (OpPMYT BEIIECTB W  YPAaBHCHHH  XUMHYECKUX  PEAKIUH,



cuctematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIJIEKUCIbIA Tra3, aMMHUaK, TamiéHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAS COMIA, UPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHMHUYECKOU
CBsI3U (KOBaJEHTHas, UOHHAs, METAJUINYECKas, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BeEIleCTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMYECKAas), XapakTep CpeAbl B BOAHBIX pacCTBOpPaxX HEOPraHUYECKHUX
COCOUHECHUM,

c(OpMUPOBAHHOCTD YMEHUI YCTaHABJIMBATh NPHUHAJIEKHOCTb
HEOPTaHWYEeCKUX BEIIECTB IO HX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/Tpymme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCHU/IBI, CONIH);

c(OpMUPOBAHHOCTb YMEHHUH PAaCKpPbIBATh CMBICI MEPUOIUYECKOT0 3aKoHa /.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTb YMEHHUI XapakTepU30BaThb JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
AIEKTPOHHBIE opouTanny, «QHEPreTHYECcKHe YPOBHI, OOBSCHATD
3aKOHOMEPHOCTH MU3MEHEHMS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U MX COCIUHEHUHN
110 reprojiam U rpymnmnam [lepuognyeckon cucTeMbl XUMHYECKHUX dieMeHToB []. 1.
Menneneena;

c(OpMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMUCHIBATh)  OOINIME
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JMYHBIX  KJIACCOB,
NOJATBEPKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BELIECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLIN;

c(hOpMHPOBAHHOCTh YMEHHS KJIAacCU(UUHUPOBATh XMUMHYECKUE PEAKIUU IO
pa3iaMyYHBIM IpHU3HAKaM (YUCIIy U COCTaBY pearupyrolux BELIECTB, TEIUIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKlMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTb YMEHMH COCTaBISATh YPABHEHMs DPEAKLUUI pa3iIMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMi HOHHOrO OOMEHa, YUUThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;

c()OpMHPOBAHHOCTh YMEHUM MPOBOJIUTH PEAKIMH, MOATBEPKAAIOLINE
KaueCTBEHHBI COCTAB PA3JIMYHBIX HEOPIaHUMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;



c(OpMHUPOBAaHHOCTh ~ YMEHUW  paCKpbIBaTh  CYIIHOCTbh  OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklyu OT pa3audHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3AeicTBus (mpunuun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTb XHMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBILIIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIIMNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOr 0 MMPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYUCICHHS C HCIOJIb30BAHHEM
HOHSITUSL «MacCcOBasi JIOJIsl BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOUIEHUH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MpaBUiIa MOJIb30BAHUS XUMHUUECKOM
NocyZ0i W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLUHUSAMH MO BBITOJIHEHHIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (pa3lIoKEHUE MEPOKCUAAa BOAOPOAA B NMPHUCYTCTBUU KaTaau3aTopa,
ONpEEIICHHE CpeAbl PACTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
teMaMm «Metamnel» U «Hemeramiael») B COOTBETCTBHM C MpaBWIaMU TEXHUKH
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAaMU U JTaOOpaTOPHBIM 000pYAOBaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuii U (POpMyIHMpOBaTH BBHIBOABI Ha OCHOBE
ATUX PE3yNbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHUsI CBOEro 3J0POBbSl U OKPYKAIOIIEW NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazatens II/IK, mosicHaTe Ha mnpumepax CcrocoObl yMEHBIIEHUS U
MPEIOTBPAILCHUS UX BPEAHOIO BO3/ICMCTBUS HA OPTraHW3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYSCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy obo3HadeHuik JI. bpaiinsa misg 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMbl 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 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJUEHbl, ATIKMHbI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepaboTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Craptel. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(hupbl
3.3 VrineBomsl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

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

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpa3ne 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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOU ITPOTI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4eCKON XUMHH

11

ChopMupOBaHHOCTh MPEACTABICHUH O XHUMHYECKOW COCTaBIISIOIIEH
€CTEeCTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUU B MO3HAHUH SBICHUI
Opupozbl, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW  TIPaMOTHOCTH,  HEOOXOAMMOW Al pelIeHUs
NPAKTUYECKUX 3a/ad M HIKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOAHOH cpene

1.2

Bnagenne cuctemMoll < XMMHYECKHMX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArar0I1e MTOHATHUSA (Monexyna, BaJICHTHOCTb,
INEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKasl CBS3b, MOJIb,
MOJIIpHasi ~ Macca, MOJSIpHBIH  00BEM,  YIVIEpOJIHBIM  CKeJeT,
(byHKIMOHATIbHAS rpynna, paaukai, nu3oMepus, U30MEDBI,
TOMOJIOTHUECKUHA  PsJl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOpOA- U
a30Tco/epKalllie COEAMHEHUs, OWOJOTMYECKM AaKTHBHBIE BEILECTBa
(yrneBoabl, >KUpbI, O€NKH), MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIUHEHHMs); TEOPUM U  3aKOHbI  (Teopus
XUMUYECKOTO CTpoeHus opranmdeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHUN S3bIK XHMHH, (DAKTOJIOTHUYECKUE
CBEJEHUsI O CBOIlCTBaX, coOcCTaBe, IIOJy4yeHMHM U  Oe30MacHOM
HCIIOJIb30BAaHNU BaKHENIINX HEOPTaHMUYECKUX U OPraHUYECKHUX BELIECTB B
OBITY M IPAKTUYECKOMN EATENIbHOCTU YEJI0BEKa

1.3

CdhopMupoBaHHOCTh YMEHHH BBISABISATH XapaKTEPHbIC MPU3HAKU TTOHITHH,
yCTaHaBIWBAaTh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIINE
NOHATUSA IPU  ONUCAHMM COCTaBa, CTPOEHUA W  IPEBPALLCHUU
OPraHNYeCKUX COCTUHEHUIN
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c(OPMHPOBAHHOCTh YMEHUI HMCIIOIB30BaTh XMMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS ~ MOJIEKYJSIPHBIX M CTPYKTYpPHBIX  (pa3BEépHYTOIl,
COKpalléHHON) (GOopMysl  OpPraHMYECKMX BELIECTB M  YpaBHEHH
XUMUYECKUX PEAKIMi, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX
BELIECTB J/JI WUIIOCTPALIMM HX XHUMHUYECKOTO M IPOCTPAaHCTBEHHOI'O
CTPOEHHUS

1.5

CdhopMupoBaHHOCTD YMEHUH yCTaHaBJIMBATh PUHAIICKHOCTD
W3YYEHHBIX OPraHMYECKHX BEIECTB IO MX COCTaBYy M CTPOCHHIO K
orpeneéHHOMY Kiaccy (Tpymre) coeAMHEeHUH (YriaeBoJopOabl, KUCIOPO
U a30TCOJAEpIKAIlUe COEJUHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIMHEHUS),
JaBaTh UM Ha3BaHUsA N0 cucTeMaTudeckor HomeHkiatype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEAENATh BHIbl XUMHUYECKOM CBS3M B
OpPraHMYECKUX COEANHEHMSX (OAMHAPHBIE U KPATHBIE)

1.6

ChopMHpOoBaHHOCTH YMEHHS MPUMEHSTH: MOJOKEHUS TEOPUU CTPOCHMS
oprannueckux BemiectB A.M. BytnepoBa ansi 00bsSCHEHHS 3aBUCUMOCTH
CBOMCTB BEHIECTB OT MX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHHs MacCChl




BCIICCTB

YrieBoaopoibl. Kucnopoaconep:xarme u a30TcoAepKaIINe
OpraHUYEeCKHE COeUHEHUsI. BEBICOKOMOIIEKYIISIpHBIE COETUHEHUS

2.1

ChopmupoBaHHOCT, YMEHUN TPHUBOJIUTH TPUBUAIBHBIC  Ha3BaHUS
OTJEbHBIX OpPraHUYECKHX BEIICCTB (ITHJICH, MPOIWJICH, AalleTHIICH,
STUJICHTJIUKOJb, TIHIEPUH, (eHon, GopManpaeru, aneTanbIerul,
MypaBbHHAsE KUCJIOTAa, YKCYCHasi KHUCIIOTa, OJICMHOBas  KHUCIIOTA,
CTCapuWHOBAas KHUCJIOTAa, TJIOKO3a, (pPYKTO3a, KpaxMmai, [eJUIi0JI03a,
TJTMIIVH)

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTEpH30BaTh COCTaB, CTPOCHUE,
¢bu3uMYecKue M XHUMHYECKHE CBONCTBA THUIMYHBIX MpEICTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKMX BeHIECTB (MEeTaH, 93TaH, STUJICH,
NpOMWIeH, aneTwineH, Oyraauen-1,3, wmetunOyraauen-1,3, OeH3zomn,
METAHOJI, ATaHOJ, ATHJICHTJIWKOJIb, TIUICPUH, (EHOJ, areTaabICTHI,
MypaBbMHAsg M YKCYCHasi KHCIIOTBI, TJIIOKO3a, Kpaxmall, UeJII0I03a,
aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMHupoBaHHOCT, YMEHHS WJUTIOCTPUPOBATH T'€HETHUYECKYIO CBS3b
MEXy TUITMYHBIMU MPECTABUTEISIMHU PA3JIMUHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPABHEHHUSIMH COOTBETCTBYIOUIMX XHMHMYECKHUX pEaKIHUid ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX POpPMYIT

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HUCTOYHUKU
YTIIEBOIOPOIHOTO CHIPhsI (HEPTh, MPUPOTHBIA T'a3, Yrojb), CIIOCOOBI HX
nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOJIYKTOB MepepadboTKu

3.1

XUMHS U KU3Hb. PacuyéThl

CdopMHUpOBAaHHOCT YMEHHUH BIAJETh CHCTEMOW 3HAHUKW OO0 OCHOBHBIX
MEeTOJaX HAy4YHOrO TMO3HAHUsS, HCIOJIb3YEMBIX B XUMHHM NPU HU3YyYECHUU
BEUIECTB U  XUMHUYECKUX  sABJIEHUN  (HaOmrofeHue, H3MEPEHHUE,
AKCHEPUMEHT, MOJACIMPOBAHUE), UCIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE
3HAHUA JUIS TIPUHATHS PEIICHUNH B KOHKPETHBIX KM3HEHHBIX CHUTYAIIHAX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

3.2

CoopMupoBaHHOCT, ~ yMEHHMH  cOONIONATh  TNPaBWIAa  ITOJB30BAHUS
XMMHUYECKOH ToCyIoi M 1ab0opaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
IpaBuiia 0OpaIIeHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU TI0
BBINOJIHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB

3.3

CdopMUpPOBAaHHOCT YMEHHH TUIAHHUPOBATH W BBIONHATH XHUMHYECCKUN
OKCIICPUMCHT (npeBpaLueHI/m OpTraHHUYCCKUX BCIICCTB IIpW HArpe€BaHHU,
MOJIy4YeHUE JTUJICHAa U U3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC pEaKIUuu
OpPraHn4YCCKUX BCUICCTB, JCHATYypalud 6€JIKOB IIpyU Harp€BaHUuM, IBECTHLIC
peakuuu OeNKOB) B COOTBETCTBHM C MpPAaBWJIAMU TEXHHUKH O€30MacHOCTU
npu OOpalieHHH C BEIIECTBAMH U JIAOOPATOPHBIM 00OpPYIOBAHUEM;
MPE/ICTaBIATh PE3yIbTaThl XMMHUYECKOTO 3KCIepUMEHTa B (JOopMe 3amucu
YpaBHEHHH COOTBETCTBYIOLIMX peakuuii U (OopMyIHpOBaTh BBIBOJIBI Ha
OCHOBE ITHX PE3y/IbTaTOB

3.4

ChopmupoBaHHOCT, YMEHHH TPOBOJHWTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJIHOTO BELIeCTBAa WU
MPOJYKTA PEaKIMK 0 U3BECTHBIM Macce, 00hEMY, KOJTHMYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB WJIHM MPOYKTOB PEAKIINH)

3.5

ChopMupOBaHHOCTh YMEHHH KPUTHUECKH AHAIU3UPOBATh XUMHUYECKYIO




MHPOPMAIIHIO, TOTY4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpelICTBAa MacCOBOM
nHpopManuu, cetb IHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTh ~ yMEHHMH  CcOONIOJIaTh  MpaBHUja  HKOJOTHUYECKU
11eJ1ecO00pa3HOTO MOBEICHHUS B OBITY U TPYIOBOW AESITEIBHOCTH B LEIAX
COXPAaHEHHs CBOErO 3J0pPOBbS M OKpPYKAIOLIEH MPUPOJHON Cpenbl,
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS  HA  JKHBBIE  OPraHU3MBI
ONpPEIENEHHBIX OPraHWYECKUX BEILECTB, IIOHMMAas CMBICI IIOKa3aTellsd
[TJAK (nmpenenbHO AOMYCTHMOM KOHILIEHTpAUH), MOSICHATh Ha MpUMepax
CHOCOOBI YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOIO BO3JCHCTBUS Ha
OpPTraHM3M 4YEJI0BEKa

11 KIIACC

Kon
IpoBepPSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOM NMPOrpPaMMbl CpelHero 001ero 00pazoBaHus

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Brnagenne cucremMol  XMMHYECKMX ~ 3HAHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATa0IINe TMOHATHA (XUMHYECKHA 3JIE€MEHT, aTOM, DJIEKTPOHHAS
0005104YKa aToma, S-, p-, -3JIeKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTH, AJIEKTPOOTPULIATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, KPHCTALIMYECKas
peméTKa, TUITBI XUMHUYECKIX PEAKII (OKUCITUTETFHO-BOCCTAHOBUTEIBHBIC,
9K30- M OHAOTEPMUYECKHE, PEaKIUd HWOHHOTO OOMEHa), pacTBOp,
SJIEKTPOJIUTHI,  HEDJIEKTPOJMUTHI,  DJICKTPOJUTHUYECKAs  JIUCCOLMALINS,
OKHCJIUTENb,  BOCCTAHOBUTENb, CKOPOCTb  XHMHUYECKOW  pEaKLMH,
XUMHYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TCOPHS AICKTPOITHUTHUUECKOMN
qucconmanuu, Ilepuonnueckuit  3akoH .M. MenneneeBa, 3aKkoH
COXPAaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XHMHH,
(akTONOTMYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMONYyYEeHUH U
0€30MMacHOM HCTIOJB30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B
OBITY M IPAKTHYECKOMN IEATEIILHOCTH YEIOBEKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBIABIATH XapaKTE€pHbIE MPU3HAKH U
B3aUMOCBSI3b H3YYCHHBIX [IOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS PU ONKUCAHUM CTPOCHMS U CBOMCTB HEOPIaHUYECKUX BEILECTB U
UX IPEBpAllCHUM; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUM C
NOHATUAMHM M NPEACTABIECHUAMU  IPYIrUX  €CTECTBEHHOHAYYHBIX
IIpEAMETOB

1.3

BnageHwe OCHOBHBIMHM METOJaMH HAYYHOTO TIO3HAHMS BEIIECTB M
XUMHYECKHX  SBJICHWA  (HAONOJEHUE, W3MEpPEHHUE, OKCIICPUMEHT,
MOJICJIMPOBAHNE)

1.4

ChopmupoBaHHOCTE YMEHUH OMpeNeNsTh BaJlEHTHOCTh U  CTENEHb
OKHCJICHUSA XUMHYCCKUX 3JICMCHTOB B COCIUHCHUAX PA3JIMYHOTO COCTaBa,
BUJ XHMHYECKON CBs3M (KOBAJICHTHAs, WOHHAS, METaJUIMYecKas,
BOJOPOAHAsi) B  COCAWHEHHUSAX, THI KPUCTAUTMUYECKOW  pEméTKH
KOHKPETHOTO BEIIleCTBa (aromHas, MOJICKYIISIpHAs, WMOHHas,
METAJTHIECKas )

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OnpeHACIsATb XAPAKTCp CPEAbl B BOJHBIX




pacTBOpaxX HCOPraHNUICCKUX CO€IUHEHUI

1.6

CpopMHUpPOBAHHOCTh YMEHUS KJIACCH(DUIIMPOBATH XUMUUYECKHE DPEaKIUU
M0 Pa3jMyYHbIM MpHU3HAKaM (YHCITYy U COCTaBY pEarupyrolldx BEIIECTB,
TEIUIOBOMY 3(PQEKTy peakiuu, HW3MCHCHHIO CTENCHEH OKUCICHHS
JJIEMEHTOB, OOPAaTUMOCTH PEAKIIUH, YIaCTHIO KaTaanu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUI COCTABIIATh YPAaBHEHHS PEAKUUN Pa3IMYHbBIX
THUIIOB, TOJIHbIE U COKpAIIEHHBIE YpaBHEHUs PEAKIMH MOHHOrO oOMeHa,
YYHTBIBAsI YCIOBHS, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHH TNPOBOJUTH DPEAKIMH, IOATBEPKAAIOIINE
KaueCTBEHHBI  COCTaB  pa3JUYHbIX  HEOPraHWYECKUX  BELIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUECKHUX BEIIECTB

1.9

ChopmMupoBaHHOCTh yMEHUH pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHUS 3JEKTPOHHOIO
OaJlaHCca 3THUX peaklui

1.10

ChopMupoBaHHOCTE  YMEHHH  OOBSCHSATH  3aBHUCHMOCTH  CKOPOCTH
XUMHUYECKON peaKIK OT pa3IUYHbIX (DaKTOpOB

1.11

ChopMupoBaHHOCT ~ YMEHMH  OOBSCHATH  XapakTep  CMEILICHHUs
XMMHUYECKOI'O PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUsA
(mpunuun Jle [latenbe)

OO61as 1 HeopraHuyecKasi XMMHUs

2.1

ChopMupoBaHHOCTH YMEHMH pacKpblBaTh cMbIcH [lepuoanyeckoro
3akoHa [[.11. MenzaeneeBa nu 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIILYIO,
OOBSICHUTENBbHYIO U IIPOTHOCTHYECKYIO (DYHKITMH

2.2

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3JIeMeHTOB 1—4 nepuoaos [lepuonnueckoit cucteMbl
xuMHudeckux 3memeHToB J[. 1. MenmeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
JNEKTPOHHBIE OpOUTANINY», «IHEPreTHUECKHE YPOBHU», OOBICHSTH
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XUMHYECKHX OJJIEMEHTOB U HUX
COCAMHEHUN MO mnepuojgaM U rpynnaM llepuogudeckoi CUCTEMBI
xumudeckux dyemenToB /.M. MenaeneeBa

2.3

ChopmupoBaHHOCT, YMEHHI XapaKTepH3oBaTh (OMUCHIBATH) O0OIIHE
XUMHYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIICCTB PA3IMIHBIX KJIACCOB,
MOJNTBEPXKIATh  CYIIECTBOBAaHHE  TEHETUYECKOW  CBSI3U  MEXKAY
HEOPTaHHUYECKUMU BEIECTBAMHU c TTOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIT
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ChopMupoBaHHOCTP ~ YMEHHUH  YCTaHaBIMBATh  NPUHAIJICKHOCTH
HEOPraHUYECKUX BELIECTB IO MX COCTAaBy K ONPEAECIEHHOMY Kiaccy
(rpynmne) coenuHeHud (TIPOCTHIE BEIIECTBA — METAJUIBI W HEMETAJLIHI,
OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, aM(OTEPHbIE TUIPOKCHIbI, COJIH)

2.5

CdopmMupoBaHHOCTH YMEHUI HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIEHUSI (OpPMYJl BEIIECTB M YpPaBHEHHH XHMHUYECKHUX pEaKIHid,
cucrematnueckyto HoMeHkiarypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTJEbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbI ras, YIJE€KHUCIBIA ras,
aMMuak, rameéHas U3BeCTh, Herau€Hasi U3BECTh, MUThEBAsI CO/A, MMUPUT U

Apyrue)

2.6

ChopmupoBaHHOCT, YMEHHH XapakTepu3oBaTh (OMUCHIBATh) 0OIIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,




MMOATBEPIKAATH CYIIECTBOBAHUC FeHETHYECKOM CBsA3HU MCKOAY
HCOPTaHNYCCKUMU BC€IICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.7

ChopmMupoBaHHOCTh yYMEHUM IUJIAHUPOBATH U BBINOJHATH XUMUYECKUI
JKCIIEPUMEHT (pa3lioKeHHe TEepOKCHAa BOIOpOAa B TMPUCYTCTBUU
KaTajan3aTopa, ONpEAENIEHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIbIO
YHHUBEPCAJIBHOTO HWHAMKATOpA, BIMSHUE pa3IUYHBIX (aKTOPOB Ha
CKOPOCTh ~ XMMHYECKOM  peakuuu, peakuuud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKLUU Ha cynab(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMSI, pEUIeHHE OHKCIEPUMEHTaJbHBIX 3aJad IO TeMaM
«Metamne» n «HemeTamnsl») B COOTBETCTBUM C IPABWJIAMU TEXHUKHU
0€e30MacHOCTH TMpH OOpalleHHMH C BEIIeCTBaMU U J1aOOpaTOPHBIM
000py0BaHUEM; TPEACTABIATh PE3YIbTaThl XMMUYECKOTO HKCIEPUMEHTA
B (opme 3ammcu  ypaBHEHHN COOTBETCTBYIOIIMX  pEaKIUil |
(hopMyIHpOBAThH BHIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB

2.8

CpopMHUpOBAaHHOCT,  yMEHHH  COOJIOATh  MpaBUjia  TOJIb30BAHUS
XUMHUYECKOW TMOCYAOW U J1abopaTOpHBIM OOOpPYIOBaHHMEM, a TaKXKe
IpaBwia OOpAIIEeHUs C BEIMIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMH I10
BBITMIOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB

2.9

ChopMHUpOBaHHOCTE YMEHHUH XapaKTEepPH30BaTh XUMHUYCCKHE MPOIECCHI,
JeXKalie B OCHOBE TPOMBIIUICHHOTO TMIOJIYUYE€HUSI CEPHOM KHUCIOTHI,
aMMMaKa, a Takke COHOPMHUPOBAHHOCTh TMPEACTaBICHUH 00 0O0mmX
HAy4YHBIX TMPUHIUNAX U OKOJIOTHYECKUX TpobdlIeMax XUMHYECKOTrO
TTPOU3BOJICTBA

XUMHUS U KN3HB. PacuéTel

3.1

CpopMHUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIONICH
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XUMHUU B TMO3HAHUU SIBICHUN
IpHUPOJBI, B (OPMUPOBAHWUU MBINUICHUS W KYJIbTYPBl JIMYHOCTH, €€
(YHKIIMOHATIBHOW  TPAMOTHOCTH,  HEOOXOIMMON  JJIsi  pelIeHus
MPAKTUYECKUX 33Jad M SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOMN Cpenie

3.2

CpopMUPOBAHHOCTh YMEHUN KPUTUUYECKH AHAJIU3UPOBATH XUMUYECKYIO
uHGOpPMAIIUIO, TIOTYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPeICTBa MAacCOBOM
KOMMYHUKAIINH, CeTh IHTEpHET U npyrue)

3.3

CdhopMHpPOBaHHOCTE yMEHHMH  COONIOAATh TpaBWiIa  SKOJIOTHUECKH
1eJ1€c000pa3HOro MOBEACHHS B OBITY M TPYIOBOM J1€ATEIBHOCTU B LESIX
COXpPaHEHHMsI CBOETO 3/I0POBbs U OKPYXKAIOILEH MPUPOIHON Cpe/Ibl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPEACIIEHHBIX BEIECTB, TOHUMas cMblca nokasarens [11K, moscHATs Ha
npuMepax CHocoObl YMEHBUICHHS M TPEAOTBPALICHUS WX BPEIHOTO
BO3JCHCTBHUS HA OPraHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh YMEHUH MPOBOAUTH BBIYUCICHHS C HCIIOJIE30BaHHEM
HOHATHS «MaccoBasi 10JIsl BELECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUI
ra3oB IIPY XUMHUYECKUX PEAKLMIX, MACChl BELIECTBA UK 00BbEMA T'a30B 10
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM OO0BEMY OIHOrO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO J(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IIPEBpalCHUA U
COXpaHEHHUsI DHEPTUU




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HPOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

1

TCOPCTI/I‘-ICCKI/IG OCHOBBI opraHqucxoﬁ XUMHH

11

[IpeameTr opraHudeckoil XuMHH: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUN HOBBIX BEIIECTB WU MaTepuanoB. Teopus CTPOCHHUS OpraHUYECKHX
coequHenuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHS

1.2

CtpykTypHble  (OpMYNIbBl OpraHHYECKHX BELIECTB. ['OMOJOTHs, U30MEpUS.
XuMHuUecKasi CBSI3b B OPTaHUYECKUX COCAMHEHUSX — OJIMHAPHBIC M KPATHBIC CBS3H.
[IpencraBienue o K1acCUPUKAIUN OPTaHUYECKUX BEIIECTB

1.3

Homenknatypa opraHM4YecKMX COEIMHEHHMH (CUCTEMaTU4yecKas) W TpPUBHAIbHbBIC
Ha3BaHUs BAXKHEHUIIINX NPEICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB

YreBonopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psf. MeTaH U 3TaH — MpOCTeHIIne
NPEICTABUTEIM AJNKAHOB: (U3NYECKUE M XHUMHUYECKHE CBOWCTBA (peakuuu
3aMelleHUs] U TOPEHUs), HAXOXKICHHUE B IIPUPO/JIe, OJTyYeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psai. OTWIEH M IPONMIEH —
[pOCTEHIINE TMPEeACTaBUTENN aJIKeHOB: (U3MUECKHe U XUMHYECKHE CBOWCTBA
(peakuuy  THAPUPOBAHUS, TAJOI€HUPOBAHMS, THApATallUM, OKHUCIEHUA U
MOJIMMEPU3AIIH ), TOJTyYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraguen-1,3 u MetmunOyraaueH-1,3: CcTpoeHue, BaKHEWIINe
XUMHUYECKHE CBOMCTBa (peakuus mnonuMepusauuu). llonydeHne CHHTETHYECKOTO
Kay4yKa U pe3UHbI

2.4

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ANETHIEH —
NPOCTEHIINKA  TIPEeICTaBUTEIh AQJIKHHOB: COCTaB, CTPOCHHME, (U3MUECKHEe U
XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUS, TaJIOTE€HUPOBAHUSA, TUApATAIIHU,
rOpeHusl), OJIyYEHUE U IPUMEHEHHE

2.5

Apensbl. benson: cocra, cTpoeHue, PU3NIECKUEe U XUMUYECKUE CBOMCTBA (peakuun
raJIOrTeHUPOBAHMUS W HUTPOBAHMA), MOIYYEHHE U INpuUMeHeHue. Toiyous: cocras,
cTpoeHHue, (pu3mueckre W XUMHUYECKHE CBOWCTBA (peaklMU TallOTeHHPOBAHUA U
HUTPOBAaHUs), NOJIYYeHHE M IpHUMEHEHHE. TOKCHYHOCTh apeHoB. I'eHeTnueckas
CBA3b MEXK]Y YIJI€BOJIOPOAAMH, TPUHAJICKAIIMMH K PAa3JIMYHBIM KJ1accam

2.6

[TpupoaHble UCTOYHMKH YriaeBOAOpoAoB. IlpupoaHslii ra3 u momyTHble He(TsHBIE
ra3el. Hedptp m €€ mpoucxoxaenue. CriocoObl mepepabOTKM HePTH: TEperoHKa,
KPEKUHI (TePMHUYECKHH, KaTaJIuTHYeCKHil), muponu3. IIponykTel mnepepaboTKu
HedTH, WX NPUMEHEHHWE B IPOMBIIUIEHHOCTH M B ObTy. KameHHBI yroms u
IPOAYKTHI €ro nepepaboTKu

Kucnopopaconepskamiye opraHHIeCKUe COSTUHCHHUS

3.1

Hpe,[[eJ'IBHBIC OIHOATOMHBIC CIIMPTHI. MeTaHoa ¥ 3TaHOII: CTPOCHUC, (I)I/ISI/ILICCKI/IC )51
XHMHYCCKHE CBOMCTBA (peaKHI/II/I C aKTMBHBIMH METaJllIaMH, TaJIOTCHOBOAOPOJaMH,
FOpCHI/Ie), IMPUMCHCHHUC. BOI[OpOI[HLIC CBA3UW MCKIAY MOJICKYJIaMHU CIIMPTOB.
ﬂeﬁCTBHe MCTAHOJIa M 3TaHOJIa Ha OpPraHu3M 4YCJIOBCKaA. MHoroaTtoMHEBIS CIIMPTHL.
OTUIICHTIMKOIb U TJIMLOCPHUH: CTPOCHHC, (I)I/ISI/I‘-ICCKI/IC U XMMHYECKHE CBOICTBa
(BSaHMOHeﬁCTBHe CO IMIEJIOYHBIMM MCTAZIaMH, KauCCTBCHHAsA pPCaKIUsd Ha
MHOI'OAaTOMHBIC CHI/IpTBI). I[CﬁCTBPIC Ha OpraHu3M YCJIOBCKA. HpI/IMCHCHI/IC
TJIMIOEPHHA U OTUJICHIJIMKOJIA




3.2

deHoN: cTpoeHNE MOJEKYINbI, (pU3NYecKue U XMUMHUUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [lpumenenune genona

3.3

A.]'IBI[CFI/II[BI N KCTOHBI. CDOpMaJ'H))ICFI/I)I, aleTaJIbACTHA: CTPOCHHUC, (I)I/I3I/I‘-ICCKI/Ie n
XHMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA MW BOCCTAHOBJICHUs, Ka4YCCTBCHHBIC
peaKI_[I/II/I), IMNOJIYYCHHUC U IIPUMCHCHUC

3.4

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCyCHas
KUCJIOTBI: CTpOeHHe, (U3NYEeCKHe M XMMUYECKHE CBOMCTBa (CBOMCTBa, oOuue s
KJlacca KUCIIOT, peakuus dTepu(puKannm), nojdydeHne u npuMmenenue. CreapuHoBas
U OJICMHOBAs! KUCJIOTHI KaK MPEJCTABUTENN BbICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOILEE AeCTBHE

3.5

Crnoxsble 3¢QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOXKHBIX
apupoB. Kupel. ['mapomns >xupoB. IlpumeHenue >xupoB. buosnormueckas posb
KUPOB

3.6

YrineBoasl: cocTaB, KiacCH(PHUKAIUSA YTIIEBOAOB (MOHO-, AM- W TIOJUCAXapHJbI).
['moko3a — mpocTedmuii MOHOcCaxapua: OCOOCHHOCTH CTPOCHHSI MOJEKYJIbL,
Gu3ryuecKkre ¥ XMMHUUYECKHE CBOWCTBA (B3amMojeiicTBre ¢ rumpokcuaom memu(ll),
OKHCJIEHHe aMMHUAYHBIM pacTBOpoM okcua cepedpa(l), BoccranoBieHne, OposkeHHE
TJIIOKO3bI), HAXOXICHWE B TMPHPOJE, TNPUMEHEHHE, OWOJOTHYECKask POJb.
®otocunre3. Ppykro3a Kak HU30OMEp TIMIOKO3bl. Kpaxman u 1memtonosa Kak
npupoaHsie monuMepbl. CTpoeHue Kpaxmaja | HEeJUToNo3bl. Du3nueckue Hu
XUMHUYECKHE CBOMCTBA KpaxMaJa (THIPOJIN3, KAUeCTBEHHAs PEaKIusi C HOJAOM)

AzoTcoeprkalie OpraHn4eckue CoeMHEHUs

4.1

AMUHOKHUCIOTEL Kak aM@oTepHble opraHuueckue coeauHeHus. Duszuueckue u
XUMUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha MpuMepe TriuiuHa). buonoruueckoe
3HaYeHUEe aMHUHOKUCIOT. [lenTupl

4.2

benku xak npupoaHble BBICOKOMOJEKYIIsIpHbIE coequHeHus. IlepBuunas, BropudaHas
U TpeTUYHas CTPYKTypa OeikoB. XHUMHUYECKHE CBOWCTBAa OEJIKOB: THAPOIIU3,
JIeHaTypalus, KA4YeCTBEHHBIC pEaKIMK Ha OeIKu

BbIcOKOMOJIEKYIISIpPHBIE COEMHEHMUSI

5.1

OCHOBHbBIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3ALUH, CPEIHSS MOJEKYJsSpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUA —
MOJIMMEPU3AIUS U TIOJTUKOHICHCAIIS

5.2

OKCHEpUMEHTAIbHBIE  METOABl M3y4EHHMs BEIIECTB U MX I[PEBpalllCHUN:
O03HAaKOMJICHHE ¢ 00pas3liaMM MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIacTMAccC,
Kay4yKoB. [lonyueHne cCMHTETHYECKOro KayuyKa U Pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUA

1

TeopeTnueckue OCHOBBI XUMUHU

11

XuMuyeckui 3neMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JI0UYKa.
DHepreTHYecKue YpOBHHU, MOJYPOBHU. ATOMHBIE OpOHWTamu, S-, P-, O-d1eMEeHTHI.
OcobeHHOCTH pacTpeneseHUusT JIEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPHOA0B. DIEKTPOHHAsI KOH(UTYpaIHsi aTOMOB

1.2

Ilepnonnueckuit 3axkoH u [lepmoanueckas cucrema XUMHUYECKHUX 3yeMeHToB J[.H.
MenpeneeBa. Cps3p nepuoaMyeckoro 3akoHa M [lepuoguyeckoll  CHUCTEMBI




xumuyeckux snemeHToB .M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBONCTB XMMHMUYECKHMX OJJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX M CIOXHBIX BEIIECTB IO TpyHHaM U IEepUOJaM.
3HaueHue NepUoIUYECKOro 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XUMUYECKasi CBSI3b. BUIBI XUMUYECKOM CBS3H (KOBaJICHTHAs
HETOJISIpPHAsT W TOJSpHasi, MOHHAs, MeTauinueckasi). VIOHbI: KaTHOHBI U AHUOHBI.
Mexanu3mbl 00pa3oBaHUS KOBAJTEHTHON XUMUYECKOW CBSI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHseIi). BogopoaHas cBs3b

14

BaneHTHOCTS. BHGKTpOOTpI/IHaTCHLHOCTL. CreneHb OKHCICHUS

1.5

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BelecTBAa. THUMBl KPUCTAIUIMUECKUX PEHIETOK. 3aBHUCHUMOCTh CBOWCTBA
BEILIECTB OT THUIA KPUCTAUIMYECKOU peméTku. [loHATHE O JUCTIEPCHBIX CHUCTEMax.
VicTuHHBIE ¥ KOJUTOMIHBIE pPACTBOPBI. MaccoBas J10Jisl BEIIECTBA B PACTBOPE

1.6

Knaccudukanuss Heopranudeckux coenuHeHMd. HomeHkmaTypa HeOpraHHYeCKHX
BELICCTB

1.7

Xumnueckas peakius. Kinaccupukanus XuMUYECKUX PEaKIMid B HEOPTaHUUECKOHN U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHHs MAcChl BEIIECTB, 3aKOH COXPAHEHUS U
[IPEBPALICHUS YHEPIrUU IPU XUMHUYECKUX PEAKIMIX

1.8

CKopocThb peakinu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XuMudyeckoe paBHOBecue. DakTophl, BIUSIONIME Ha
cocTosiHiue Xxumuieckoro pasHoBecus. [Ipunuun Jle [llarenbe

1.10

Onexktponutuyeckas auccoruanys. CuibHbIe U c1a0bie AIeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIasl, HEUTpabHasl, Meno4yHas. Peakiyii HOHHOTO oOMeHa

1.11

OKHCIIMTEIbHO-BOCCTAHOBHUTCILHbBIC pCaKkunun

Heoprannueckas xumust

2.1

Hemerannbl. Ilonoxxenue HemetaymuioB B Ilepmoauueckoil cucteMe XMMHUECKUX
sanementoB JI.MI. MenneneeBa M OCOOCHHOCTH CTpoeHHUS aToMOB. Puznueckue
CBOWCTBA HEMETAJJIOB. AJJIOTPONMS HEMETAJIOB (Ha IpUMeEpe KHUCIOPOAA, CEpHI,

dbocdopa u yriepona)

2.2

XHWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAJIOB (TAJIOTE€HOB, CEPhI, a30Ta, pocdopa,
yriiepo/ia U KPpeMHUS) U UX COSUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KHUCIIOT,
BOJOPOAHBIX coeauHeHM). [IpuMeHeHWe BaXKHEWIIMX HEMETAIOB M HUX
COCIMHEHUH

2.3

Metamnsl.  [lonoxenne wmetamuioB B [lepuogudeckoin cucTeMe XUMHUYECKHX
anemeHToB [I.MI. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI SJEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O6mue Qusnueckue cBoiicTBa MeramioB. CjiaBbl MeTaslIOB.
DNEeKTPOXUMHUYECKHUH psil HAIIPSHKEHUH METalJIOB

2.4

XUMHYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATPHM, KaJWW, Kb, MarHUH,
ATIOMUHHMA, [HWHK, XpOM, JKelle30, Melb) W uX coeAuHeHwid. OO0mme Ccrocoosl
oJTy4eHus1 MeTasuioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE

2.5

I'enetnueckas CBA3b HCOPraHNMYCCKUX BCHICCTB, MPUHAICIKANNX K PaA3JIHMYHBIM
Kj1acCcaM

3.1

XUMHSA U )KA3HDb

Ponp xuMum B o0Oecne4eHHMM SKOJOTHYECKOW, HHEPTeTHUECKOM U THUIIEBOM
0€30MacHOCTH, pa3BUTUM METUIMHBL [lOHATHE O HAY4YHBIX METOJAX TMO3HAHUS
BEIIIECTB U XUMUYECKHUX PEAKIIUIA

3.2

Hpe)lCTaBJ'IeHI/ISI 00 O6I_I_II/IX HAayYYHBIX TIPUHIUIIAX IMMPOMBIIIJICHHOTO TIMOJIYYCHUA




BOXHEUIINX BellecTB. UYeoBeK B MHpe BELIECTB M MAaTEepUaOB. BAKHEWILINE
CTPOUTEJIbHBIE MaTepuasbl, KOHCTPYKIMOHHBIC MaTEpHaJIbl, KpPACKU, CTEKJIO,
KepaMMKa, MAaTepUailbl JUId DJIIEKTPOHUKH, HAHOMATEpHallbl, OPraHUYECKUE U
MUHEpPAJIbHBIE y100peHus

3.3

XuMHsT W 3J0pOBbE UEJIOBEKAa: IMpPaBWIA HUCIHOJb30BAHUA JIEKAPCTBEHHBIX
MpermapaToB, MpaBmwiIa 0€30MaCHOT0 HCITOJF30BAHUS MPENapaToB OBITOBON XUMHUU B
MOBCEIHEBHOU KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
* Xumus, 10 xknace/ T'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxnmonepHoe oburectBo «M3matensctBo «IIpocBemnieHue»
» Xumus, 11 xknace/ I'abpuensa O.C., Ocrpoymos WN.I'., Cnaakos C.A.

AxrmmonepHoe o6miectBo «M3narensctBo «IIpocsemieHue

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
INabpuensn O.C., CnankoB C.A. Xumus. 10-11 kinaccel. [Ipumepubie paboune
nporpammbl K yueOuuky O. C. 'abpuensina u ap. ba3zoBslii ypoBeHb.

nn

AxrmmonepHoe o6miectBo "U3narensctBo "[IpocBemnienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
NHTEPHET

1. bu6nuoreka [{OK https://myschool.edu.ru/

2. Enunas xomnekius LIOP: [IpenMerHas KommeKuus «XuMHUS

http://him.1september.ru
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