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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHOM MPOTpaMMbI CpeAHEro oo1iero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peagu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbBIE MPOrpamMMbl, U
OCHOBHBIX ToNOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMmbl MO XUMHUHU, K ONPEAEIICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, pPE3yJNbTaToB OOy4deHUuss W TpeOOBaHUM K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpPOJHON cpere. Peamusyercs xumuueckoe oOpa3oBaHUe
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMHUU € Y4E€TOM CHeUU(PUKM HAyKd XUMUHU, €€ 3HAYeHUs B
NO3HAHUM TIPUPOABI M B MaTepUalbHOW KU3HU OOIIECTBA, a TaKXe C YYETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW IMBUJIM3AINH, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYyJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTAaBa OKPYKAOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJEHUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOThEMJIEMOI YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO
TpyAa W KM3HM KaxJaoro wieHa ooOmectBa. CoBpeMeHHass XMMHUS KaK Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOmIMMH LEASMU U TMPUHIMIIAMU CPEAHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM Ui  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb COLMYMa, IPOJOIKCHHS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Opranuueckas xumus» U «OOIass ¥ HEOpraHuueckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHHs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera o0ecrneyrMBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOI000pas3us
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» U «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOI'O TOJAXOJa K M3YyYEHHI0 ydeOHOro marepuaia u oOycIoBJIeHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYecKol XHWMHUHM BELIECTBA
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUI, a TakK€ Ha YpPOBHE CTEPEOXMMUYECKHX M SJIEKTPOHHBIX
OpEICTaBIEHU O CTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKHU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMuUpOBaHHbIE HA YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHus MEepBOHAYAIbHbIE
IPEICTAaBICHUS O XUMHUYECKON CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHuUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYecKoi peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMHSD» OOyYaroIUMCs TPEAOCTaBIsIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOINYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIINH,



rIy0Xe TOHSATh HWCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE O XMUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMH COJEPKAHUS, HMEIOIIUMHU KYJIbTYpPOJIOTHUECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHHMAHHWIO B3aWMOCBSI3U XUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHMMHEH, KPUTHUECKH OCMBICIMBATh MH(GOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHMYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHUNA MYyTEM SKCIIEPUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B rmane pemeHuss 3agad  BOCHUTAHUS, Pa3BUTUS U COLMAIM3AIMU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs] MpooOsieM, IOWCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEIILCKON NIeSITEIbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeAHEro 0o0IIero o0pa3oBaHus, MPU OMpPeIeICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
NEATETbHOCTA YEJI0BEKAa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBstoTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH Kak BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

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

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA eJeH U 3a71ad U3yICHHS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME cpeaHero oomiero odpazoBanus. CeroaHs B
NpernoJjaBaHud  XWMHH B OOJNBIIEH CTEMEeHH OTHAETCA  MPEeaIouYTeHUe
NPAKTHYCCKON KOMIIOHEHTE COJACpXaHus OOYy4YCHHS, OPHUCHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HAOOpOM 3HaHWM, a (DYHKIMOHAJIBLHOH TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOT'O TIOJYYCHHsI 3HAHUW W NMPUMEHEHUS WX B PEaTbHOU KU3HU
JUTS peIICHUS TIPaKTUYCCKUX 3a7ad.

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

aganTamys 00yJaromuXcs K YCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBAaHWE  HHTE/UICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOHM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pElICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHWE IS PAa3IMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI 110 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JJIs MOMCKA M aHajau3a ydeOHOW U
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJICPIKAHMS;

dbopMUpOBaHUE U PA3BUTHE Y OOYUAIOIINXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOIMMBI, B YAaCTHOCTH, TNPH IUTAHUPOBAHUU W TIPOBEACHUU XHMHUYECKOTO
IKCIICPUMECHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUM TIIOOAIBHBIX MpobieM
PaIMOHAIBHOT'O MPUPOIONIOIE30BAHMS, TIOTIOJTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIIOJIb30BaHUS TOMYYEHHBIX 3HAHUW Ui TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
06a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON 001acTu «EcTecTBEeHHO-HAay4YHbIE
IPEIMETHD.

OO6miee yncao YacoB, OTBEAEHHBIX JIJIS U3YyYEHHUS] XMMHUHU, Ha 0230BOM YpPOBHE
cpemHero ooiiero oopazoBanus, cocrabisier 136 yacos: B 10 kiacce — 68 yacoB (2
yaca B HeJento), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

B 10, 11 xnacce no6aBunu 1o 1 yacy 3a cueT 4acT, pOpMUPYEMOM y4aCTHUKaAMHU
0o0pa3oBaTeIbHBIX OTHOLIEHUH 10 3aIPOCy O0YUYaIOIIUXCS U POJUTENECH
(3aKOHHBIX MIPEACTABUTEIICH).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTE€pUaNIOB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBnenue o kiaccupuKaluyu OpraHndyeckux BemniecTB. HomeHnkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. Meran W dTaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 m merunOyraaueH-1,3: cTpoeHue, BakHeWIue
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomydyeHue CHHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHYECKHUE CBOWCTBA (peakUuu TMAPUPOBAHHUS, MaJOr€HUPOBAHUS, IHIpaTallY,
rOpEHUs), OJYUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



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

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
He(TsaHble ra3el. Hedte m €€ mpoucxoxnenue. CrocoObl mepepadOTKu HEPTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHMs] BEMIECTB M HX INPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONyYeHHE STUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérunle 3amaqn.

Bolunciiennss 1Mo ypaBHEHMIO XHUMHYECKOW 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 OQHOATOMHBIE CHUPTHL. METAHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPHH: CTPOCHHE,
dbu3nyeckrue W XMMHYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIETOYHBIMHU
MeTajlaMy, KaueCTBEHHAs peakivsi Ha MHOIroaToMHbIE cnupThl). JlelicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHME MOJEKYNbl, (QHU3NYeCKrne ¥ XHWMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAas W
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxkHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['muponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIIOKO3bI), HAXOXKJIEHUE B TMPHUPOJE, MPUMEHEHHE,
ouonornyeckas poisib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCHEepUMEHTAIbHBIE METOJbl W3YYCHHs] BEIIeCTB W WX IMPEBpaIlCHUI:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIMHM OJHOATOMHBIX CHHPTOB (OKHCIEHUE AITaHOJa
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprernaos (OKMCICHHE aMMHAYHBIM PaCcTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Bolunciiennss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00béMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBI Kak aM(OTepHblE OpraHuydeckue coeanHeHus. dusndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpr.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYPAIHs], KAYSCTBEHHBIC PEAKIINH Ha OCITKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHUM, [IBETHHIE PEAKITUN OCIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XWMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCHepUMEHTAIbHBIE METObl M3YYEeHMsI BELIECTB M HUX MpEBpaIleHH:
O3HaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(UKAIMs, MePUOJUIHOCTh, HAOIIOICHNUE,
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, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
¢dboTocHuHTE3, OMOJOTWYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
dbepMeHTHI).

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

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JTIEKAPCTBECHHBIE U KOCMETHUECKHE TMperapaThl, MaTepUaIbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTtaiu, 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
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKOHA U llepmoandeckor 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 HEMOJIAPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BeUIECTBA. THUIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonsatie o aucnepcHbIXx cucTtemax. VICTUHHBIE M KOJUIOUJIHBIE PAacCTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBA3b HEOPraHMYECKHX BEIECTB,
NPUHAJISKAIINX K PA3TUYHBIM 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 peakluu, 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] BEIIECTB M HX NPEBpALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBay, U3ydeHUe MoOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEIEIEHUE CPEibl paCTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKkUUH HOHHOrO OOMEHa),
MIPOBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nudyHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXMUMHUYECKUE Pacu€Thl, Pacdy€Thl C HUCIIOJH30BAHUEM IIOHSATUSI «MAacCOBas
JIOJISL BEIIECTBAY.

Heopranuueckass XuMus

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, yriaepoma W KpeMHHUS) W HX  COCIMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuogmyeckoil cucTeMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAJJIOB (HATPUM, KU, KaJIbIUH,
MarHuii, amOMUHHH, IIMHK, XPOM, JKEI€30, MEJIb) U UX COSAUHEHUH.

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 (B3aMMOJICHCTBHUE TUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérer maccel BemecTBa win 00BEMA Ta30B 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 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, YHEPreTUUeCKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

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

UenoBek B MHpE BEUIECTB M MAaTEpPUAJIOB: BaXKHEWILIHNE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacHOTO MCIIOIB30BAHUS MPENapaToB OBITOBON XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIIUX E€CTECTBEHHO-HAYYHBIX TMOHSTUH, TaK U TMOHSITUH, SBISIONIUXCS
CHUCTEMHBIMU JIJI1 OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOIO IIUKJIA.

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



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

buonorus: knerka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

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

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEpUANIOB, CEJIbCKOXO3SMCTBEHHOE TPOU3BOJCTBO, MUIIEBas
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOT'PAMMEI 110 XMMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

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

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS TMpeAMETa «XHMHUS» Ha YPOBHE CPEIHEr0
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

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

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOEXKICHUN JTMYHOCTH 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 XMMHUYECKOTr0 00pa30BaHMS,

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

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHSA IMpenMeTa «XHMUS» JIOCTHTAlOTCA B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHM, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOUIUMH  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
00yyJarommuxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
cOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUECKOH EATENbHOCTHU
o0yuyarouuxcs Mo peajin3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YJAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTU TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHINIOJHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HAMEPCHUS, JIOTHKY H
ApTYMEHTBI JIPYTUX MPHU aHAIN3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS .

IEHHOCTHOI'O OTHOIIEHHUSI K HUCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTE€UYCCTBEHHOM XUMUM;

YB@XXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTIKECHUS HAYKU €CTh Pe3yibTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
TIOCTOSTHHOT'O TPY/la YUEHBIX U MPAKTHKOB;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUN ITHX
MOCTYTKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOroieHUsT TpaBui 0Oe€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

MOHUMAaHUS I[EHHOCTH TPaBWI WHIWBUAYAIHHOTO ¥  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

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

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BaTEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
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, JIIOIAM TPYya U PE3YJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEH O0IECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

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

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IMTPUPOJTHON U COLMAIIBHON CPEJIBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIEICTBUS MPEANIPUHUMAEMBIX TEUCTBUN U MIPEAOTBPAIIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOITMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HJICOJIOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

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

NOHMMaHUs CcrenuUKU XUMHUU KaK HayKd, OCO3HaHusi €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOIHOIO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHMHM JJII 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 O€30MacHOCTH, B PAa3BUTHUM MEAUIMHBI, OOECIEYEHUH YCIOBUUI
YCHEIIHOTO0 TpyJa W HKOJIOTMYECKH KOMMOPTHOM >KHU3HU KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NoJTydaeMble 3HaHMS JIJIS aHAJIM3a M OOBSICHECHUS SIBJICHUH OKPYXKAIOIIEro Myupa H
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIIbHO HCIOJIb30BaTh XUMWYECKHUE 3HAHUS IS
peleHus IpobieM B peabHBIX )KU3HEHHBIX CUTYaIIUsX;

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 MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JeSTENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

3HAUUMBbIE  JUIS dbopMHUpOBAaHUA  MHPOBO33PEHUS]  OOyUYaIOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
Ipolecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKIMOHAIBHOM
IPaMOTHOCTH M COLMATIbHON KOMIIETEHIIMN 00 yYarOIINXCS;
CIIOCOOHOCTH o0y4aronmxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbLHBIMHU
y4eOHbIMH  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PEryJISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue JaeicTBUsI:

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

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOT'O MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



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

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

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B MPOLIECCE NO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHA CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — TMpHU PELICHUU Y4YEeOHBIX MO3HABATEIbHBIX W IPAKTHUYECKUX 3aj]ad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
pEaKIui;

(opMyIHpOBaTh LETU U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJ€Th HAaBBIKAMHM CAMOCTOSITEIBHOIO IUJJAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIaHHOI paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB PEIICHUs NPAKTUYECKHUX 3aJad, HPUMEHEHHUIO Pa3JIudHbIX
METOJI0B MTO3HAHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX MCTOYHUKAX HH(popMauuu (Hay4dyHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYHUBOCTS;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

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

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

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

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO MCCIEIOBAaHUIO CBONCTB
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:

CaMOCTOSITETILHO TUTAHUPOBATH M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7ad, BBIOMpaTh HamOomee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ 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 TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsl, U30MEPBI, TOMOJOTHUECKUN PsJ,, TOMOJIOTH, YIIE€BOAOPOIbI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKY/ISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUMN SI3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PaKTUYECKOMN AEATEIbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XMUMHYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl  OpraHMYECKMX BEIIECTB W YPaBHEHUH XUMHUUYECKUX PpEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COCIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHsI), JlaBaTh WM HAa3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCJIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHSI OINPEACNATh BHUABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATh 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 OPTraHMYECKHX BEUIECTB (METaH, 3TaH, ATWJIEH, 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 YTIE€BOJOPOIHOTO
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 WJIM MPOAYKTOB PEAKIINN);

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 3HAHWS JJIsl TPUHATHUS 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 WHCTPYKIIUSAMH TIO BBITTOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUS OPTraHUYECKHUX BEIIECTB MIPY HArpEeBaHUH, OJTyYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIepuMeHTa B (OpMe 3alucu YpaBHEHUW COOTBETCTBYIOIIMX
peakuuii u GopMyIupoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

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



cOpMUPOBAHHOCTb  YMEHHMH  COOJIIOAaTh  TpaBWIa  JKOJOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMmbici Tokazatens [I/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIEHUS] M TMPEIOTBPAICHUS WX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHENBIX W CIA0OBUIANIMX OOYYAIONUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins 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
Y JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIbHOCTh, CTENIEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW 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 MPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MIPAKTUYECKOU IEATSIILHOCTH YEIIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BaTh XMUMHYECKYI0 CUMBOJIHMKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COJIA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHasi,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD yYMEHUI YCTAHABJIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAJUIbl U HEMETAILIbl, OKCUJIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

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

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHuX djemeHToB JI. M. MeHneneeBa, UCHOIB3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEAUHEHUH
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPraHMYECKMX 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 IPU3HAKaM (YUCIY M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPaBHEHUS pPEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHUS, NIPU KOTOPBIX 3TU PEaKIUU UAYT O KOHIIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUM MOCPEJACTBOM COCTABJICHHUS DJIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

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

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaIUe B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTHh MPEACTABICHUM 00 OOIIMX HAYYHBIX NPHUHIUIIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MAacChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU
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
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTaln3aTopa,
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 AKCIEPUMEHTAIbHBIX 3aJad 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 pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTb yMEHUN KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  cOONIOJAaTh  MpaBWiIa  DKOJOTHYECKH
1eecoo0pa3Horo TMOBEAEHUS 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 [IJIK, mosicHATR Ha mpuMepax CrIocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 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.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (mudposble)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpeamer oprannyeckoit xumuu. Teopus
PEANET OP P http://school-
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 6 )
collection.edu.ru
M. bytneposa
Hroro no pazneny 6
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 4 http://him-school.ru
HemnpenenpHbie yriieBoaOpOIbI: alIKEHBI, )
2.2 ped I HOPOA 12 1 http://him-school.ru/
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKke yrieBoa0pOIbl 4 http://him-school.ru/
[TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U .
24 pupon . AOPOA 6 1 http://him-school.ru
ux nepepaboTka
HWroro no pazneny 26
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Craptel. Denou 6 http://him-school.ru
Anpneruasl. KapO0oHOBBIE KHCIIOTHI. .
3.2 ACTHA P 14 1 http://him-school.ru
CrnoxHble 3(hupbl
3.3 VrineBomsl 6 1 http://him-school.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/

Hroro no pazueny 26

Pasznen 4. A30Tcoz[ep>lcaume OpraHmveCKue COcAUNHCHUS

4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 6 http://him-school.ru

Hroro no pazgeny 6

Pa3pnen S. BoicokoMOJIEKY IsIpPHBIE COCAUHECHUS

5.1 [Inactmaccel. Kayuyku. BonokHa 4 1 http://him-school.ru

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 2



http://him-school.ru/
http://him-school.ru/

11 KVIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crtpoenue atoMoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnyeckas cucteMa XMMHUYECKUX 6 http://him-school.ru
aneMeHTOB [l. 1. Menneneera
19 Crpoenue BemiectBa. MHOTrOOOpasue 8 http://him-school.ru
BEIIECTB
1.3 XUMUYECKUE PEAKIINH 12 1 1 http://him-school.ru
Htoro mo pazneny 26
Pa3nen 2. Heopranuueckasi Xumust
2.1 Mertainsl 12 1 http://him-school.ru
2.2 Hemeranisi 18 1 http://him-school.ru
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 4 htto:/him-school.ru
BELIECTB
Hroro mo pazneny 34
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMUS U )KU3HD 8 1 http://him-school.ru
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3



http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyectBo yacos JaTa usydyenust JJIeKTPOHHBIE HU(POBbIE
Ne n/m | Tema ypoka o0pa3oBaTe/ibHbIE
Bcero
pecypchbl

IIpenMeT opraHUYECcKON XUMHUH, €€ .

1 P P ’ 1 http://him-school.ru
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHHs OpraHUYECKUX

2 coenuHeHuit A. M. bytneposa, e€ 1 http://him-school.ru
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o KiaccupuKau .

3 P ¢ 1 http://him-school.ru
OpPraHUYECKHUX BEILECTB.
Howmenkinatypa (cucrematudeckas) u

4 TpUBHAJIbHBIEC HA3BAHUS OPraHUYECKHUX 1 http://him-school.ru
BEILIECTB
Pemrenue 3a1au Ha BbIBEIeHUE
MOJIEKYIISIPHON (OPMYIIBI .

) P dopay 1 http://him-school.ru
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM
JIOJISIM JIEMEHTOB
Pemenue 3a1au Ha BbIBeIeHUE
MOJIEKYJIIPHOU (POPMYJIbI .

6 P dopaty 1 http://him-school.ru
OpraHMYECKOI0 BEIIECTBA [0 MaccaM
MPOJYKTOB CTOPAHHUS
AJIKaHBI: COCTaB M CTPOCHHUE .

7 . P ’ 1 http://him-school.ru
TOMOJIOTUYECKUH sl

8 AJKaHBI: COCTaB U CTPOEHHUE, 1 http://him-school.ru
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TOMOJIOTHYECKUI pAan

Meran u 3TaH — OpocTemme

9-10 http://him-school.ru
MPEACTaBUTEIN AJIKAaHOB.

11-12 AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA http://him-school.ru
OTUIIEH U IPOIMIEH — IIPOCTEHIIINE .

13-14 P p http://him-school.ru
MPEACTAaBUTEN AIIKEHOB
IIpakTnueckas padora Ne 1.

15 «[lomydyeHnne aTHIIEHA U U3YYEHHUE €TO http://him-school.ru
CBOICTBY
ITonydyeHne CUHTETUYECKOTO Ka au .

16-17 yi YAy http://him-school.ru
pEe3UHBI
AJKUHBL: COCTaB U OCOOEHHOCTH .

18-19 N http://him-school.ru
CTPOCHHUSI, TOMOJIOTHYECKHUH PSII.
AtnieTuiieH — mpocTenmmii .

20-21 1 p http://him-school.ru
MpEeACTaBUTEIh ATKUHOB
BrruncieHus mo ypaBHEHUIO .

22 . P http://him-school.ru
XUMHUYECKON peaKIuu
ApeHbl: 0€H301 U TONIYOJI. TOKCHYHOCTH .

23-24 P Y http://him-school.ru
apeHoB
I'enernueckas CBSI3b yIIIEBOJAOPOIOB, .

25 yr AOPOA http://him-school.ru
MPUHAISKAIINX K PA3TUIHBIM KJlaccam
I'eHeTn4yeckast CBA3L YIIIEBOIOPOIOB .

26 r FOPOJIOB, http://him-school.ru
MPUHAICKAIINX K PA3TUIHBIM KJIaccam
IIpupoaHble HCTOYHUKH

27 YIJIEBOJOPOIOB: IPUPOAHBIN I'a3 U http://him-school.ru
MONyTHBIE HE(TIHBIC Ta3bI.
IIpupogHBIe HCTOYHUKA .

28 PHPOA http://him-school.ru

YTIIEBOIOPOAOB: HE(DTh U MPOAYKTHI €€
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nepepadoTKu

Pemenne PACUCTHBIX 3a1a4 110 TEMC

29-30 http://him-school.ru
«YTIeBo10pOabD)
O00011IeHIE 3HAHUN 10 TEME )

31 H http://him-school.ru
«YTIeBOAOPOIBD»
KontpoanHas padooraNel mo pa3aen .

32 P P pasiety http://him-school.ru
«¥YriaeBoaopoabn
IIpenensuble OQHOATOMHEBIE CITUPTHI: .

33-34 e g p http://him-school.ru
METaHOJI M 3TaHoJ. BomopoaHas cBs3b
MHoroatoMHbIE CIUPTEL: .

35-36 P http://him-school.ru
ATUJICHTJIUKOJb U TJIHIEPUH
®DeHo: CTpOeHUE MOJIEKYIIBI,

37-38 (bU3UYeCcCKre U XMMHUYECKHUE CBOMCTBA, http://him-school.ru
MIPUMEHCHHE
Anpaerunsl: popMaipIerug 1 .

39-40 ACTHALL Gop ACTIA http://him-school.ru
areTaIbIeT U,

41 ArteToH http://him-school.ru
OHOOCHOBHBIE TIPEICIIbHBIE

42-44 KapOOHOBBIE KHCIIOTHI: MypPaBbHHAS U http://him-school.ru
YKCyCHas
[IpakTiueckas padora Ne 2. «CBoiicTBa .

45 p p . http://him-school.ru
pacTBopa YKCYCHOUM KHUCTIOTBD»
CreapuHOBas U OJICMHOBAsT KUCIIOTHI,

46 Kak MPEICTAaBUTEIIN BBICIINX http://him-school.ru
KapOOHOBBIX KHUCIIOT
Mbi1a KakK COJIM BBICHINX KapOOHOBBIX .

47 . p http://him-school.ru
KHCJIOT, KX MOIOIIEE JEeHCTBHE

48-49 Crnoxuble 3(UpbI KaK IPOU3BOIHbIC http://him-school.ru
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KapOOHOBBIX KHCIIOT. ['uaponus
CJIOKHBIX 3(PHUPOB

JKupsl: ruiposns, IpUMEHEHHUE,

50-51 http://him-school.ru
Ouoorudeckast poib )KUPOB
Pemenne pacyeTHBIX 337124 IO TEMeE

52 «Anpneruasl. KapOOHOBBIE KUCITIOTHI. http://him-school.ru
CrnoxabIe 2UpbD
VYTneBoabl: cocTaB, KilacCH(PUKAIUS.

53-54 Bakneiiime npeacTaBUTeNN: TII0KO03a, http://him-school.ru
bpykTO3a, caxapo3a

55.56 Kpaxmait u 1einiron03a Kak nIpupoTHbIC htto://him-school.ru
MOJIUMEPHI
O0600maromuii ypok 1o Teme

57 «Kucnopoacoaepxaiiyue opraHu4ecKue http://him-school.ru
COETMHEHUS
KonTpoabnas padoraNe2 nmo pasgeny

58 «Kucaopoaconepxaiue http://him-school.ru
OpraHnvyecKmne coeMHEHUsD

59-60 AMMHBI: METHJIAMHH U aHWJINH http://him-school.ru
AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE

61-62 OpPraHMYECKHUE COEIUHEHUS, UX http://him-school.ru
Oumosiornueckoe 3HaueHue. Ilentupr
bexkit kak npHpoAHbie http://him-school.ru

63-64 BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

65 OCHOBHLIC IOHSTHS XIMHUIL . http://him-school.ru
BBICOKOMOJICKYJISIPHBIX COSIUHEHUI

66 OCHOBHBIE METOABI CHHTE3a htto://him-school.ru

BBICOKOMOJICKYJIAPHBIX COGI[PIHGHI/Iﬁ.
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[InacTmacchl, Kay4yku, BOJOKHA

67 Hrorosas koHTpOIBLHAsE padoTa 1
68 Pemenne pacueTHbIX 3aa4 pa3HbIX 1 htto://him-school.ru
TUIIOB
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



http://him-school.ru/

11 KJIACC

KoanuyecTBo 4acoB

JeKTpoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Bcero HU3y4YeHHud
pecypchbl
1 XUMHUYECKUH dIIEMEHT. ATOM. http://him-school.ru
2-3 DneKTpoHHas: KOH(PUTYpaLusi aTOMOB http://him-school.ru
[Tepuonnueckuii 3akon u Ilepronnueckas
CUCTEMAa XUMHUYECKUX 3i1eMeHTOB J[. 1. .
4 A . 1 http://him-school.ru
MenpeneeBa, ux CBsi3b C COBPEMEHHOM
TEOpPUEH CTPOCHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHAYECKHUX DJIEMEHTOB U UX COCOUHEHUH 10
rpyImaM U nepruogaM. 3HaueHue .
5 pyn P 1 http://him-school.ru
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMuyeckux anemenToB J[.U. Meneneena B
pPa3BUTHHU HAYKH
6 Pemenne pacueTHbIX 3a71a4. 1 http://him-school.ru
Crpoenue BemecTsa. XUMHYECKas CBI3b, €€ .
7 P o 1 http://him-school.ru
BU/JIbI, MEXaHU3M 00pa30BaHMS HOHHOU CBS3U
KosanenTHast XxumMmuueckas CBsI3b 1 http://him-school.ru
MeTtannmuueckas CBSI3b. http://him-school.ru
10 BomopoaHas cBsi3b 1 http://him-school.ru
BaneHTHOCTB. DIEKTPOOTPULATENBHOCTD.
Creneub okucieHusa. Bemectsa .
11 1 http://him-school.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUSI
Iloustue o nucnepcHLIX cucremMax. ICTUHHEBIE .
12 p 1 http://him-school.ru

" KOJUIOUJHBIC paCTBOPHI.
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MaccoBast 107151 BelecTBa B pacTBOpE.

13 http://him-school.ru
Pemenue pacueTHbIX 3a7a4.
Knaccudukanus u HoMeHKIaTypa
HeOopraHudeckKux coequHeHnil. I eneTnueckas .

14 P a http://him-school.ru
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHBIX
KJ1aCCOB
Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHWYECKON XUMHUHU. 3aKOH COXPaHCHHUS

15 MaccChl BEIECTB; 3aKOH COXPAaHEHUS U http://him-school.ru
MIPEBPACHUS YHEPTUH TTPH XUMHIECKIX
peaxkusax
Knaccudukanusa XuMHYECKUX PEAKIUN B .

16 ¢ N p http://him-school.ru
OpraHUYeCKOU XUMHUU. PEAKIUIX
CkopocTh peakiuu. PakTophl, BAUSIONIAE Ha .

17 p p p http://him-school.ru
CKOPOCTh pEaKIUH.
[Tpaktuueckas padora Ne 1. «BnusiHue

18 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH http://him-school.ru
XUMHYECKOU PEAKLIUN)
OO0paTuMble peakuu. XUMAYECKOE .

19 p P http://him-school.ru
paBHOBECHE
DnekTpoiutndeckas nucconuanud. [Togarue o .

20 P http://him-school.ru
BOZIOpOAHOM moka3zarene (PH) pactopa.

21 Peakiiny HoHHOr0 0OMEHA. http://him-school.ru
I'maponus opraHnYecKux 1 HEOPraHUIECKUX .

22 p p p http://him-school.ru
BEILIECTB

23 OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH. http://him-school.ru
INonsitue 00 3JIEKTPOIIN3E PACIIIABOB U .

24 . p P http://him-school.ru
pacTBOpPOB coneit
O06001IeHe 3HaHUN 110 .

25 http://him-school.ru

pazneny«TeopeTudyeckre OCHOBBI XUMUM»
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KonTpoabnas pabora Nel mo pasgeny

26
«TeopeTnyeckne OCHOBbI XUMHUM»
Meraiubl, ux nosioxenue B [lepuogunyeckoi
CUCTEME XUMHUECKUX 31eMeHTOB J[. 1. .

27 A http://him-school.ru
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTOMOB.

28 OO6mue ¢puznyeckre CBOMCTBa METAIIOB. http://him-school.ru
Cm1aBbl METAJLUIOB. DIEKTPOXUMUYECKUH P .

29 N P P http://him-school.ru
HaIpPsHKEHUH METaJIOB
XUMHUYECKHE CBOMCTBA BaKHEUIIINX METAIIIOB .

30 . . . http://him-school.ru
(HaTpuil, Kanuit) 1 UX COeTMHEHUIA
XUMHAYECKHUE CBOMCTBA BAaXKHENUIIINX METAJIOB .

31 N N . http://him-school.ru
(kanbIvii, MarHUI) U UX COCTMHEHHIMA
XMMHYECKHE CBOMCTBA BAKHEUIIINX METAJIOB .

32 N N http://him-school.ru
(amroMuHUI) B HETO COeTUHEHUI
XUMHAYECKHUE CBOMCTBA XpOMa U €0 .

33 B p http://him-school.ru
COETUHEHNN

34 XUMHYECKHE CBOMCTBA MEIN U €€ COeAUHEHUN http://him-school.ru
XHUMHYECKHE CBOMCTBA IIMHKA U €TI0 .

35 . http://him-school.ru
COE€IUHEHNN
XUMHYECKHE CBOMCTBA JKejle3a U €ro .

36 B http://him-school.ru
COETUHEHUN
[Tpaktuueckas padora Ne 2. "Perenue

37 AKCTICPUMEHTAIBHBIX 3314 110 TEME http://him-school.ru
«MeTtame»"
Pentenue pacdeTHBIX 3a4a4 IO TEME .

38 P http://him-school.ru
«MeTtanie»

39 KonTpoabHas padora Ne2 mo teme

«MeTaJLIb»
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Hewmeramnsl, ux nonoxenue B [lepuognueckoi

40 CHUCTEME XUMHUUYECKHUX dnemMeHnToB J[. 1. http://him-school.ru
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusnyeckue cBOHCTBA HEMETAIIOB.

41 AnnoTponusi HEMETaUIOB (Ha pUMepe http://him-school.ru
KHCII0poJ1a, cephl, hocdopa u yrieposa)
XHUMHYECKHE CBOMCTBA TaJIOTEHOB U UX .

42 . http://him-school.ru
COETMHEHUN

43 XUMHYECKHE CBOMCTBA COJITHOU KUCIIOTBI http://him-school.ru
XHUMHUYECKHUE CBOMCTBA CEPHI U €€ .

44 . P http://him-school.ru
COETUHEHUN

45 XHUMHUYECKHUE CBOMCTBA CEPHOM KHUCIOTHI http://him-school.ru
XUMHYECKHE CBOMCTBA a30Ta U €T0 .

46 . http://him-school.ru
COETUHEHUN

47 XMUMHYECKHE CBOMCTBA a30THOM KUCIOTHI http://him-school.ru
Xumnueckue cporicta dhocdopa U ero .

48 . bocgop http://him-school.ru
COETUHEHNN
XUMHUYECKHE CBOMCTBA yIJIepoJia U ero .

49 . yrep http://him-school.ru
COETUHEHUN
XUMHYECKHUE CBOMCTBA KPEMHHUSA U €TI0 .

50 . p http://him-school.ru
COETMHEHNN
[IpuMeHEeHME BaXKHENIIINX HEMETAIIJIOB U UX .

51 P . http://him-school.ru
COETUHEHUN
Brraucienus mo ypaBHEHHUSIM XUMUYECKUX .

52 . M . http://him-school.ru
peaKIil 1 TePMOXUMHUYECKUE PACUETHI
Pemienue pacueTHBIX 3a1a4 Pa3HBIX THIIOB 110 .

53-54 P p http://him-school.ru
TeMe «HemeTaminey
O00011eHNe U cUCTEMATU3ALMS 3HAHUN 110 .

55 http://him-school.ru

TteMe «HemeTaminry.
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[TpakTueckas padora Ne 3. «Pemenue

56 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1 http://him-school.ru
"Hemertamnsi"»
KonTpoabnas padora Ne3 mo reme 1
o7 «HemeTanasy/Beepoccuiickas
NnpoBepoYHasi padbora
58 Heoprannueckue u OpraHu4eCKue KUCIOTHI. 1 http://him-school.ru
59 Heoprannueckue u opraHudecKue OCHOBAHUS 1 http://him-school.ru
50 AmdoTepHbIe HEOPTaHUIECKHE U 1 htto://him-school.ru
OpPraHUYECKHEe COCIMHEHUS.
61-62 ['eneTnyeckas CBSI3b HEOPTaHUUECKUX H ) htto://him-school.ru
OpraHNYECKHX BEIIECTB
Poitk xuMuM B 00eCcieueHUN DKOJIOTUICCKOM,
63 HHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1 http://him-school.ru
Pa3BUTUU MEIUIIMHBI
[TpencraBneHust 06 0OMMX HAYYHBIX
64 MPUHIMIAX TPOMBIIIJIEHHOTO OJIYYEHHS 1 http://him-school.ru
BAKHEUIIINX BEIECTB
65 YenoBek B MUPE BELIECTB U MaTEPHAIIOB 1 http://him-school.ru
66 XuMHS ¥ 3J0POBbE YETOBEKA 1 http://him-school.ru
67 Hrorosasi KOHTpoJIbHasi padoTa 1
68 Peseps 1 http://him-school.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

* Xumus. 10 xknace / Epemun B.B., Ky3emenko H.E., Teperaun B.U., JIpo3noB A.A., Jlyaun B.B.; non penakiueii Jlyauna
B.B., O01ecTBO ¢ OrpaHM4e€HHON OTBETCTBEHHOCTHIO «/IPODAY»; AknmonepHoe oduiectBo «M3aarenscTBo
«IIpocBemenne»

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A., Jlyaun B.B.; non penakuueit Jlynuna B.B.,
OO61ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmectBo «M3marensctBo «lIpocBemenne»
Pabouas Terpaap mo xumuu 10 knacc

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumusd. Yrinyonennsiit ypoBenb. 10-11 kiace. Metonunueckoe nmocobue, aBropsl: Epemun B. B.
Hcrounuk: https://rosuchebnik.ru/material/khimiya-10-klass-uglublennyy-uroven-metodicheskoe-posobie-
eremin/?utm_source=ya.ru utm_medium=referral utm_campaign=ya.ru utm_referrer=ya.ru

MNP POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBbI CETU UHTEPHET

Enunas xomnexuus LIOP http://fcior.edu.ru/

Buneoypoku o xumuu, 7-11 xin.http://mriya-urok.com/categories/himiya/

[Ipe3eHTanmu K ypokaM 1 BHEKJIaCCHBIM Meponpustusm, xumus http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

AJIXUMUK http://www.alhimik.ru/

Kypuan "Xumus u xumuku"http://chemistry-chemists.com/

Jluctanimonnbie Kypesl ipu MI'Y st moarorosku abutypuenroshttp://do.chem.msu.ru/rus/abitur/dl/
Bupryansnas xumuueckas mkosna http://maratakm.narod.ru/

[Toptan "Cetb TBOpueckux yuuteneit" http://it-n.ru/default.aspx

Coo0b1recTBO B3anMonoMolInu yunrenei. Xumus http://pedsovet.su/load/97

[azera "Xumus" u cailt st yaurens S uny Ha ypok xumun" http://him.1september.ru/

Xumust JUIs BCeX: WLTIOCTPUPOBAHHBIC MaTepHaIbl 10 00IIeH, opraHndeckoi U Heopranndeckor xumuu http://school-
sector.relarn.ru/nsm/

Xumuueckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry/






