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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa MmO XUMUM Ha YpPOBHE CpEOHEro oOIero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaeparbHOM  OCYJAPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHi «Ctparerun pa3BuTusi BocnuTaHuss B Poccuiickoi
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» 1t 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alluM, SBISETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
00yyYarolMXcsl Ha YPOBHE CPEHEr0 00Iero oOpa3zoBaHUsl CPEACTBAMU Y4E€OHOIO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0uMX 1ened M MNPUHLMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHME IIEJIOCTHOTO 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 BO3MOXHBIMH O0JIACTSIMU PUMEHEHUS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHA Ha pElIeHUue
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 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUH XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYeCKOW XHUMHHU BEIIECTBa
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJOTHMUECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NPEACTaBICHUS O XUMHUUYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOpeTHYeCKU maTepuan U (aKTOJIOTMYECKUE CBEICHUS O BEIIECTBaX W
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHUEe (QYHKIMH HTOro 3aKkoHa — 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
3aKOHOMEPHOCTSX MpOTeKaHus jJonojHsercs B Kypcax 10 m 11 ximaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESATETbHOCTU YeJOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K TIPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
NPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUW, PEHIEHUS WHTEIUIEKTYyalIbHbIX U
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
dunocopckux HIeH, TaKMX Kak: MaTepualbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTMYECKUX MpoodieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Yaromuxcss MPUHATbIE MNPOrpaMMON MO XUMHUU MOJIXOJbI K OIpPEACICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHGOpMALIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS ONBITa TPAKTUIECKON
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MpeAMeTa HampaBieHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEI0BEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJUYECKOW TOYKM 3PEHUA TAaKOW MOAXOJ K ONPEACICHUIO LEJIEM U3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPO/JIC, B MPAKTUYECKON U TIOBCETHEBHOM JKU3HU;

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

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA TeJel U 3a71a4 U3yICHHS
npeaMeTa B IporpaMMme 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHHM B OONbINIEH CTEMeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTUYCCKON KOMIIOHCHTE COJICpKaHUs OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3aliuy, BIaJCIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHON JKU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3u ¢ 3TUM mnpu u3ydeHuUM npeameTa «XUMUS» JOMHHHPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSAM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSTHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HECHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIS PAa3IMYHBIX BHUOB
JESTENHHOCTU: PEIIeHUs MPo0seM, MOUCKa, aHamm3a U 00paboTKM MHQOpMAIIUH,
HEOOXOIUMBIX JUIsI TPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTAHM3M YEIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOIMU JIJIsi TIOMCKA M aHalin3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHUU U TMPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyeOHOM maHe cpemHero oOmero o0Opa3oBaHHs NpeaMeT «XHUMU»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 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 opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIECTB M MAaTEpUANIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluyu opraHndeckux BemniecTB. HomeHnkmnarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajlaMM 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 CTPOEHHE, TOMOJOTMYECKMU psaf. Meran u draH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOoCTEUIINE MPENCTABUTEIN aJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHMYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lonydeHne CHHTETHUECKOIO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHYECKHE CBOWCTBA (peakUuu TMAPUPOBAHMUS, FaJOre€HUpPOBaHUs, IMIpaTally,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
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,
raJIoreHOBOJOPOAAMH, TOpPEHHE), NpHUMEHEHHE. BoAopoIHbIe CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
dbu3nyeckrue W XMMHYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIETOYHBIMHU
MeTajlaMy, KaueCTBEHHAs peakivsi Ha MHOIOaTOMHbIE cHUpThl). JlelicTBUe Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHHUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kjacca KUCJIOT, peakius dTepuduKaium), mojiydyeHue U MpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xkupos. [Ipumenenne xxupos. buonornueckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeJUTI0N03b6l.  DU3MYEeCKue W XMMHYECKHE CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKHCIECHHE ATaHOJIA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHNUE MPAKTUIECKON PabOTHI: CBOMCTBA PACTBOPa YKCYCHOW KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTUYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIUHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kak MpUPOJHBIE BBHICOKOMOJEKYISpHbIE coenuHenus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
Ha0JII0/ICHUE W ONMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OENKOB Mpu
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METObl HW3YYECHHs] BEIIECTB M WX IMPEBpaIlCHH:
O3HaKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAacTMAacC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIHMX €CTEeCTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nNepruoJuIHOCTb, HAOIIOCHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

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

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

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

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPEJCTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00004YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOurtanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHUX DSJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

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

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTuueckas guccounanus. CuiabHbIe U caa0bie daekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBay, U3ydeHUe MoOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKkUUH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaXKHEUIIMX HEMETAIOB (TAJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuogmyeckoil cucTeMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAJJIOB (HATPUM, KU, KaJIbIUH,
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 U CIUIaBbl», 00pa3llOB HEMETAJIOB, PEIIECHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérer maccel BemecTBa win 00BEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B obecrieyeHUM 3KOJOTHYECKOM, PHEPreTUUeCcKON W MUIIEeBOM
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

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

YenoBek B MHpE BEIIECTB U MaTEpUANIOB: BAXHEHUIIHWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
IpermapaToB, MpaBuia OE30MacCHOTO WCIIOIB30BAHUS MPEMapaToB OBITOBON XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTUH, TaK U TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

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



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

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

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

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MUIIEBas
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 XMMHNHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOW st
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW TIpa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPE/IEIICHHUIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITeNFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHMs;

HaJINYUE MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpenMeTa «XHMUs» JTOCTHTAIOTCA B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOUIUMH  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHA» OTPaKaroT
chOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUYECKOH [EATETbHOCTHU
o0yuyarouuxcs Mo peajin3aluy IPUHIATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUST 00YJAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUNA W HENMPUATHUS BPEAHBIX NMPUBBIYEK (YyHOTpPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIIM TPYJa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

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

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON Cpele, YMEHHS NPOrHO3MPOBATh HEOJArONMPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX I€UCTBUI U MPEAOTBpPALIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJIOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

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

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM 11  COBPEMEHHOMU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS IS aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MHpa U
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XHUMHUYCCKUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

3HAQUUMbIE IS dbopMUpOBaHUS  MHPOBO33PEHHUS]  OOy4YarOUIMXCA
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
polecc, CUCTeMa, Hay4YHbId (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yueOHbIE NEeUCTBUSA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATIbHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U PETrYyISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

onpeAeisaTh ILENH JIeITeIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITHM M YCTAHABIMBATh HUX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

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

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIbHBIC IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KayeCTBE HWHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecCca, CaMOCTOSITEIbHO NPOTHO3UPOBATH €ro pPe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEYHUBOCTS;



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

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAae€MOM TeMbI B XOJE JHUajora u/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO HCCIEAOBAaHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMM 1€iCTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BHIOMpaTh HamOomee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS
OTpaXkaroT:

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



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHHs IPAKTUYECKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsl, U30MEPbI, TOMOJIOTHUECKUN PSJ,, TOMOJIOTH, YIJIE€BOAOPOIbI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
NPaKTHYECKOMN JAETEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOIH30BATh XHUMHYECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CT€ApUHOBAsi KUCJIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

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



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa ais 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IIeJIJTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHWYECKHE 3HAHMS JJIsI TPUHATHS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWHU, I[BETHBIE pPEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMEHTa B (OpME 3alucy YpPaBHEHUM COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHMH  CcOOJIfOAaTh  TMpaBWIa  JKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMmbici Tokazatens [IJIK, mosicHaTh Ha mpumepax CrocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHENBIX W CIA0OBUIANIMX OOYYAIONUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEACTABIICHUH: O XHMHYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MIPAKTUYECKOU IEATEIILHOCTH YEIIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XHUMHYECKYI0 CUMBOJIMKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COJIA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKOM PEIIETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJsipHasi,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCHJIbl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCIAUHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPaBHEHUS pPEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKkIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT0 PAaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OONIUX HAYYHBIX NPHUHIUIIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MAacChl BEIIECTBA WU 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE HKCIEPUMEHTAIbHbBIX 3a/1ad 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 COOTBETCTBYIONIUX pEaKIMii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  yYMEHUW  cOONIOJATh  MpaBWIa  DKOJIOTHYECKH
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarens I[IJIK, mosicHATR Ha mnpuMmepax CrHocoObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

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







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka KounyectBo
n/n
4acoB
1 IIpenmer opraHn4eckoit XuMHH, €€ BO3HUKHOBEHUE, Pa3BUTHE 1
U 3HaYEHUe
5 Teopust cTpoeHUS OpraHUYECKUX COeInHEHnN A. M. 1
BytnepoBa, €€ OCHOBHBIE MTOJIOKEHHS
[IpencraBnenue o kaccupUKaLUU OPraHUYECKUX BEIIECTB.
3 Howmenknartypa (cucrematnyeckasi) ¥ TpUBHAJIbHBIE Ha3BaHU 1
OpPTaHUYECKHX BEIECTB
4 AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM s 1
5 MertaH 1 3TaH — NpOoCTelIINe NPeACTaBUTEIHN aAJTKAaHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJEH U NPONUIEH — MPOCTEHIINE IPEICTABUTENN ATKEHOB 1
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue sTuaeHa u 1
HU3YYEHHUE €r0 CBOMCTBY
9 Ankanuensl. Byranuen-1,3 u metunOyraanen-1,3. 1
[ony4yeHne CHHTETHUECKOTO KaydyKa U Pe3UHbI
10 AJIKMHBI: cOCTaB U 0COOEHHOCTH CTPOCHMSI, TOMOJIOI MUECKHH 1
pAna. AlleTHUIEH — MPOCTEUIINI TPEeACTABUTEIb AJIKUHOB
11 Beruncnenus no ypaBHEHUIO XUMAYECKON PEAKIINH
12 Apensl: 6eH301 U TOIyo. TOKCMYHOCTh apeHOB
13 I'eneTnueckas CBsI3b YIiI€BOJOPOIOB, MPUHAIIEKALINX K 1
pa3IMYHBIM KJIaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIAOB: IPUPOAHBIN ra3 U
14 MOTTYTHBIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €& 1
nepepaboTKu
IIpupoaHble HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN ra3 U
15 MOTTYTHBIE HEQTSIHBIE ra3bl, HEPTh U MPOTYKTHI €& 1
nepepadoTKu
16 KontponbHas pabota no pasneiny «YTriaeBog0pOoIbh» 1
17 [IpenenbHble OJTHOATOMHBIE CIIMPTHI: METAHOJ U TAHOJI. 1
Bonopoanas cBsizb
18 MHOroaToMHbI€ CIIUPTHI: TUJICHIVIMKOJb U TIULEPUH 1
19 ®deHou1: CTpOoeHUE MOJIEKYIIbl, GU3NYECKUE U XUMUUECKUE 1
CBOICTBA, IPUMEHEHUE
20 Anbaeruapl: GopMaIbICTUI U alleTATBIACTH . ALICTOH
21 OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI:




MypaBbHHAs U YKCYCHas

[Ipaktrueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM

22 1
KHCIIOTBI»
23 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK IIPEICTaBUTENH 1
BBICIIMX KapOOHOBBIX KHCIIOT
24 Mpi1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe 1
neicTBre
o5 CroxHble 3(upbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1
I'uaponus cia0XKHbBIX 23QUPOB
26 JKupsr: rugponus, npuMeHeHne, OMOJIOTHYecKast poJib KUPOB 1
97 VYraeBojsl: cocTaB, kinaccudukanus. Baxxueitmme 1
MPEICTaBUTENN: TIIOK03a, PpyKTO3a, caxaposa
28 Kpaxmai u neimirono3a Kak IpupoJHbIe NOJIUMEPHI 1
29 Kontpoinbnas padota no pazaeny «Kucimopoaconepxkaiime 1
OpraHUYECKHUE COETUHEHUS
30 AMUHBI: METUJIAMUH U aHUJTUH 1
31 AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OPraHUYECKHe 1
COeJIMHEeHUs], UX Ouonoruyeckoe 3Hauenue. Ilentuasl
32 benku kak npupoHbIE BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1
33 OCHOBHBIE MIOHATUSA XUMHUH BBICOKOMOJIEKYJISIPHBIX 1
COEIMHEHU N
34 OcCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coeauHeHun. [lnactMaccel, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIIACC
Ne
Tema ypoka KoimnuecrBo
n/n
4acoB
1 XUMUYeCcKuil 371eMeHT. ATOM. DJIeKTPOHHAsA KOHUTYpaLyst 1
aTOMOB
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XMMHYECKUX
2 aneMeHToB /1. 1. Menzaeneesa, ux cBsA3b C COBPEMEHHOMN 1
TEOpUEU CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U
3 UX COEAMHEHMH 110 IPpyNIaM U epuogam. 3HaueHHue 1
MEPUOJNYECKOrO 3aKOHA U CUCTEMbBI XUMUYECKUX JIEMEHTOB
J.. MeHneneeBa B pa3BUTUH HAYKU
4 CrpoeHue BeniecTBa. XuMU4ecKas CBsi3b, €€ BHUJIbl; MEXaHU3MbI 1

00pa30BaHUs KOBAJICHTHOM CBsI3U. BojjopoHast cBs3b




BaneHTHOCTS. QHGKTPOOTpI/IHaTeHLHOCTB. CreneHb OKHCIICHMS.

> BemectBa MONIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS

6 [TonsiTue o nucnepcHbIX cuctemMax. ICTUHHBIE W KOJIJIOUTHBIE
pactBOpbl. MaccoBasi 71071 BEIIECTBA B pacTBOPE
Knaccudukanus v HOMEHKIATypa HEOPTaHUIECKUX

7 coelMHeHUN. ['eHeTnyeckas CBsi3b HEOPTraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB
Knaccudukanms XuMU4eCKUX peakiuii B HEOPraHMYECKOW U

3 OpraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BEILIECTB;
3aKOH COXPaHEHUs U MPEBPAILECHHS SHEPTHH MPU XUMUYECKUX
peaKkusax

9 Ckopoctb peakiun. O0paTtuMble peakuuu. XUMHYECKOe
paBHOBecCHE

10 [TpakTrdeckas padora Ne 1. «BnusiHue pa3nudHbIX (aKTOpOB Ha
CKOPOCTh XUMHUYECKOW PEAKIINH
DnekTponuTrueckas auccouuanus. [lonsaTue o BOIOPOIHOM

11 nokasatene (pH) pactBopa. Peakiiun nonnoro oomeHa.
I'maponu3 opraHNYecKUX U HEOPraHUYECKUX BEIIECTB

12 OxucCANTENEHO-BOCCTAHOBUTEbHBIE peakiuu. [lonsTre 06
AJEKTPOJIN3€E PACcIUIaBOB U pacTBOPOB COJIEH

13 Kontpoinbnas padota no pazaeny «TeopeTuiueckrne 0CHOBBI
XUMUN»
Mertauel, ux nojioxkenue B [lepuoguyeckoil cucreme

14 xuMudeckux daeMeHToB JI. M. MenpaeneeBa u 0COOCHHOCTH
cTpoeHus atomoB. O01He Gpu3nveckre CBONCTBA METAIIOB

15 CriaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HATPSKEHUI
METaJJIOB

16 XUMUYecKue CBOWCTBA BaXKHEMIINX METAJUIOB (HATPHil, KaJIni,
KaJIbIIMNA, MarHUi, aTIOMUHUN) U UX COSIUHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUMN

18 XuMHUECKUE CBOMCTBA IIMHKA, JKeJIe3a U UX COSIUHEHMMI

19 [IpakTrueckas padora Ne 2. "Pemienue skcriepuMeHTaIbHbIX
3a1a4 1o teme «Metauib»"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 XUMHUYEeCKHX demMeHToB /. M. MeHneneeBa 1 0COOEHHOCTH
CTPOCHHUSI AaTOMOB

21 du3nyecKre CBONCTBA HEMETAIIIOB. AJIJIOTPONHS HEMETAIIIOB
(Ha mpuMepe KucIopoa, cepsl, hocdopa u yriaepoaa)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhl U UX COCTMHEHUI

23 XUMHUYECKHE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUIN




24

XUMHYECKHE CBOMCTBA yriiepoaa, KpEMHUA U UX COCJIMHCHU I

25 [IpumeHeHre BaXHEHIINX HEMETAJNIOB M UX COEIMHEHUN
O00011IeHME ¥ cucTeMaTH3aIy 3HaHui o teMme «Hemeramsny.

26 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKIUi U 1
TEPMOXUMHUYECKHE PACUETHI

97 [Tpaktrueckas padota Ne 3. «PemeHne sKCIepUMEHTATBHBIX 1
3aga4 oo reMe "Hemertaiuier"»

28 Konrtponsnas padora no temam «MeTtamuib» u «Hemeranasn» 1

29 Heoprannueckue u oprannueckue Kuciaotel. Heopranuueckue u 1
OpraHUYeCKHe OCHOBAaHUS

30 AmboTepHbIC HEOPTraHNYECKHE U OPTAHMYECKUE COSTUHCHHUS. 1
I'eneTnyeckas CBS3b HEOPraHUYECKUX M OPTaHUIECKUX BEUIECTB

31 Ponpb xumun B 06ecrieueHuN SKOJIOTHIECKON, JHEPTeTUUECKOHN U 1
MUIIeBON 0€30MacHOCTH, PA3BUTUN MEAUIINHBI

32 [IpencraBienust 00 OOMMX HAYYHBIX MPUHIMIIAX 1
MIPOMBINIICHHOTO TOMyYeHUS BAXKHEHUIITNX BEIIECTB

33 UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB

34 XUMUS ¥ 37J0pPOBbE YeIOBEKa

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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