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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oomero o6pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
dbenepanpbHOl 00pa30BaTEIIBHOM IMPOrpaMMbl CpeaHEro oOIero oOpa3oBaHHS
(®OIT  COO), npencraBineHHbIXx B DeaepasbHOM  TOCYAapCTBEHHOM
oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydaeOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qenepauny, peaqU3yIOIMX OCHOBHBIE O0pa3oBaTElbHbIE MNPOrpamMMbl, U
OCHOBHBIX ToIOKeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0OB K pa3pabdOTKe MPOrpamMMbl MO XUMHUH, K OIpPENeSIEHUIO
oO1ielt crpareruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHUSL O0YYaIOMIMXCSA CPEACTBAMU
yaeOHoro npeamera «Xumus» st 10—12 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuenTyanpHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, pPe3yJbTaTOB OOy4yeHuss W TpeOOBAHMI K YPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHOM  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKdh OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBBI0 M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
o0y4JaromMxcs Ha YPOBHE CPEAHEro 00Imero oOpa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpEnesieHbl B
nporpaMMme MO XUMUU € Y4€TOM cChenuUKd HAyKd XUMUHU, €€ 3HauyeHUs B
MO3HAHWW TIPUPOJBI M B MaTEpPUAIBHOW JKU3HM OOIIECTBA, a TaKXkKe C Yy4ETOM
o0UuMX wened M MNPUHLHUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0CcOOYyI0 poJib B
COBPEMEHHOW IHUBWIM3AINHU, B CO3JaHUU HOBOM 0a3bl MaTE€pUAIbHOU KYIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME LEIOCTHOIO MPEACTaBICHUS 00 OKPYXKaIoIeM MHUpE Kak O €IMHCTBE
OpUPOBl U YelloBeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS



BEIIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIaCTSIMU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C IPYTUMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhI, HEOOXOIUMBIM yYCIOBUEM YCIIEIITHOTO
TpyZla M JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3yjaTelibHas, KaKk Hayka BBICOKMX TEXHOJOTHMW HamlpaBlieHa Ha pelieHue
[JIO0ABHBIX  TPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOH, MUIIEBOM, IKOJIOTUIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W MPUHIIUIIAMH CPEAHEro oOIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—12 knaccel, 0a30BbIN YpOBEHb
U3Y4YCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYK0 MM JJis  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCICIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJDKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ npeAMeTa  «XHUMHS»  SBISIIOTCS  0a30BbIe  KYpChl  —
«Oprannueckas xumusi» U «OOmas M HEOpraHuyeckas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHWEM 3HaHUM U3 00Iel XMMUU) U
OpraHn4eckon xumuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUW NIPU W3YYEHUU
npeamMeTa o00ecrneunBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO0 MHOrooOpasusi
BEII[ECTB HA OCHOBE OOIIWX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHW4YecKass XuMHs» copMupoBaHa B mporpaMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuaia Hu 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW  HA  ONpPEACNIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TakXKe Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
npelCcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCAWHEHWHA. B Kypce OpraHMdecKol XWMHHU TMOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
NPEJICTaBIIEHUs O XMMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU pEeaKIUu.

I[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs
TEOPETUYECKU Marepuan H (PAKTOJIOrMUYEeCKUe CBEIACHUS O BEIIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHUueckas
XUMUS» OOyYarolUMCSl TMPEIOCTABIAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE



MEPHOJUICCKOTO 3aKOHA C OOIIETECOPETUISCKUX M METOMOTOTHYCCKUX TO3HUITUH,
IIyO)Ke TIOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMK OSTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH 1 MPOrHO3UPYIOIEH.

Enunast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIUIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JOmoJiHsIeTcs B Kypcax 10 um 12 xmaccoB
dJIEMEHTaMH COJIepKaHUS, HMMEIOIUMH KYJIbTYPOJIOTHYECKUH U TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBSI3M XWUMHUU C
JIPYTUMHU HAyKaMH, PAcKphIBAIOT €€ pOjb B TO3HABATEIHHON W TMPAKTHYECKOU
JEATETbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXXEHHUS K TIPOIECCY
TBOpPYECTBA B 00JIACTH TCOPHUU U MPAKTUYECKUX MPUIOKCHUN XUMHH, ITOMOTAOT
BBITYCKHUKY OPHUCHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIMBATh MHGOPMAIHMIO U
NPUMEHATh €€ ISl TIOTNOJHEHMS 3HAHWM, pEIICHUS HWHTEIUIEKTYalbHbBIX |
AKCIICPUMEHTAILHBIX MCCIIEIOBATENbCKUX 3a7a4. B 1ienom coaepxanue ydeOHOro
npenmera «XUMUS» ~ JTaHHOTO  YPOBHS  HM3yYCHHS  OPHEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIUXCS MHPOBO33PECHUYECKONH OCHOBBI ISl TIOHUMAHMSI
bunocopckux uAeH, Takux Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHUYECKOro M
OpPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPHUPOIHBIX SBICHUNW MYyTEM OJKCIIEPUMEHTA U
pelICHUST TMPOTHBOPEYUH MEXKIy HOBBIMM ()aKTaMH U TCOPETUYCCKUMU
PEANOCHIIKAMHU, OCO3HAHUE PO XHUMHUHU B PEIICHUH 3KOJIOTHYECKHUX MpodiieM, a
Takke Mpo0seM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3JJaHUS HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B nmnmane pemieHms 3amad4  BOCIHMTAHMS, Pa3BUTUS W COIMATM3AINAN
o0ydJarommuxcsl MPUHATBIC TPOrpaMMOM 10 XUMHUU TOAXOABI K ONPEIeSICHUIO
COIep)KaHWsI MW TIOCTPOCHMS TIpeaMeTa IpeaycMaTpuBalOT (GOpMHUPOBAHHUE
YHUBEPCAJIbHBIX Yy4€OHBIX JACHCTBUN, uUMeOMUX 0a30Bo€ 3HA4YEHHE IS
pPa3IUYHBIX BHJIOB JICATCILHOCTH: pEIICHUS MpoOJieM, TIOWCKa, aHajdu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX JJII TPUOOPETEHUS OIbITa MTPAKTUIECKOM
U HCCIIENOBATEIbCKOW ACSITEIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B TIO3HAHUHU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHHs, TaK ¥ HA YPOBHE CpEJIHEr0 00IIero oOpa3oBaHus, MPH ONPEACICHUN
CONlep KaTeIbHOM XapaKTePUCTUKH TIeJied W3Y4YeHHS TMpeaMeTa HampaBiICHHEM
NIEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO MpU3HAETCS (HOPMHPOBAHHWE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
JEATETbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C



METOJMYECKONW TOYKM 3PEHHs] TaKOW TOJXOJ K OMpPEICICHHUIO IeeH H3ydeHHs
npeaMeTa sIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU IENAMH H3Y4YCHHs TpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —12 kJ1.) SABIISIOTCS:

e (opMHUpPOBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHUH KaK BaKHEHUIIEH
COCTaBIIAIOIICH €CTEeCTBEHHO-HAYyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH
JeKaT KJIIOYEBbIE MOHATHS, (yHIaMeHTaJIbHbIE 3aKOHBl M TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHE M TMOHMUMAaHHE CYIIHOCTHU JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMUPOBAaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XHMHUYECKHUX PEaKIUh, HEOOXOAUMBIX IS TPUOOpETEHHS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
UMEIOIIUX MECTO B NMPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HH;

e DPAa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMHUYECKOTO OKCIIEPUMEHTa, COOIMIOJCHHEM TPaBUII
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepraTenbHas XapaKTepUCTHKa Iefiel U 3a7a4 M3y4eHUs
npeaMeTa B mporpaMMme 1o XMMUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NperoJaBaHud XUMHM B OONbIIEH CTemeHW OTAAETCS  MPEArouTeHUE
NPaKTUYECKON KOMIIOHEHTE COJep>KaHusi OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
MOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHM3aluy, BIQJACIOIIEro He
HabopoM 3HaHWH, a (YHKIMOHATHHONW TPaMOTHOCTBIO, TO €CTh CIOcO0aMu |
YMEHUSIMU aKTUBHOT'O TOJYYEHUsI 3HAHUN U NMPUMEHEHHUS UX B peajbHOU KU3HU
JUIS pellieHus] MPaKTUYECKUX 3a]au.

B cBsa3u ¢ 3TUM mpu u3ydeHHH TMpenMera «XHUMHS» JOMHHUPYIOIIEE
3HaYeHHE MPUOOPETAIOT TaKKE SN U 33a]a4H, KaK:

aganTaiys 0o0y4aroluxcsi K YCJIOBHUSIM JIMHAMUYHO Pa3BHUBAIOIIETOCS MHUPA,
(GopMuUpOBaHME  MHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

GopmupoBaHue y OOYyYarOmIMXCSi KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIINI), MMEIOINX YHHUBEPCATbHOE 3HAYEHUE I Pa3INYHbIX BHIOB
NESATENbHOCTU: pellieHus MpoOseM, MOUCKa, aHaiu3a U 00paboTKU HH(OpMaIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHUsl ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B T[I0O3HAHUU XHMHH, a TaKXKe JJs OLEHKH C MO3UIUI



AKOJIOTHYECKON Oe30MMacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XUMHYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaIOIIUXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TT0 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTHH I TIOMCKA W aHalu3a Yy4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIEP KAHMS;

dbopMHUpOBaHNE U PA3BUTHE Y 0O0YJAIONINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS], HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHHHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTM B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIONOIB30BAHUS, TIOTIOIHEHUSI YHEPTETHYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OepeKHOro
OTHOIIEHUSI K TPHUPOAE W CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
WCIIOJIb30BaHUS TMOTYYEHHBIX 3HAHWW JJI TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYAIUsIX, CBA3AHHBIX C XUMHYECKUMU SIBIICHUSIMHU.

B ydebnom mmane cpemHero oOmiero oOpa3oBaHHS TpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJIWUT B COCTaB MpEeIMETHON 001acTH «ECTeCTBEHHO-HAyIHbBIC
IPEIMETHD.

OO1mee 4rco 4acoB, OTBEAEHHBIX I H3YUCHHsI XUMUH, HA 0a30BOM YpPOBHE
cpemHero ooIero oopaszoBaHus, cocraBisier 68 dacoB: B 10 kiacce — 34 gaca (1
yac B Hegenro), B 11 kmacce — 17 wacos (0,5 yaca B Heenio),

B 12 knacce — 17 yacoB (0,5 yaca B Henento).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYeCKUX BelmecTB. l'omonorus, wu3zomepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKICHUE B MPHUPOJE, IOJIyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTUIEH U NPOINWIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJTYYECHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA TNPEICTaBUTENb AJKHMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuMy rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJYUEHHE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

IIpupogHble MCTOYHUKM YIJIEBOXOPOAOB. IIpupoaHblii ra3 M IOMyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX NPUMEHEHHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEIIECTB M HMX NPEBPALICHUM:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BO/IHBIX, TPOBECHNE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MTPOJYKTOB PEAKLIUN).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

IIpenenbHblE OAHOATOMHBIE CHOUPTBL. METaHOI M 3TAHOJ: CTPOECHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuuM C aKTUBHBIMH MeETaJlJIaMH,

rajoreHoBOJOpOJaMU, TOpPEHHUE), NpUMEHEeHHE. BoaopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IICIIOYHBIMH
MeTajlaMy, KayeCTBEHHAs peakisi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
Opra"u3Mm 4yenoBeka. [[pumeHeHne rimuepruia U STUJICHT UK OIS,

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJIOThI: CTpOeHHE, (PU3UYECKHE U XUMUYECKHE CBOMCTBa (CBOICTBA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

Cnoxnbie >¢Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
poBe/ieHrue, HAOJIOJICHHE W OMHMCAHHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3auMopeicTBue Kpaxmana € HOAOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJIHOI'O BEIIECTBA WM MPOJYKTa PEAKIMU 1O U3BECTHBIM Macce,
00bEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKUE CBOMCTBa aMUHOKHCIOT (Ha mpumepe TiniuHa). buosoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YyUYEHHUS BEIIECTB W MX IMPEBpaIlCHU:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
doTtocuHTe3, OMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, J>KHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
WCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMU4eCcKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHusl 3JEKTPOHOB M0 OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKOHA M lleprogmdeckon CHCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOINIECKOTO 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSIpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akLenTopHslil). BomopoaHas cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTe 0 muCHEepCHBIX cUcTeMax. MICTMHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPTraHWYECKNX BEMIECTB. [ eHeTHuYecKass CBSI3b HEOPraHUYECKHUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Krnaccudukanmss — XuMHUYECKHMX — peakiud B
HEOPraHWYECKOW U OpPraHWYEeCKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOEe paBHOBecue. @DaKTOpbl, BIMUAIOIIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasl, HEUTpaabHas, MEJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METOJIbl H3YYEHHUSl BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogumueckas cucremMa xuMudeckux sinementoB 1. U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCAHUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEeHUE TIEPOKCH 1A
BOJIOPO/ia B MPUCYTCTBUM KaTaJIM3aTOpa, ONPEACICHHUE CPEIbl PaCTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCIOJIb30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

12 KJIACC

Heopranuuyeckast Xumust

Hemerannel. Ilomoxkenune HemerayuioB B Ilepuoamyeckon  cucreme
xumuuyeckux snemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3MYECKHE CBOMCTBA HEMETAJIOB. AJIIOTPONUS HEMETAIoB (Ha IpuUMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpEeMHHUS) M HX  COCIMHEHUH  (OKCHJIOB,
KHCJIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOAHBIX COSTUHECHU).

[IprMeHeHnEe Ba)XHENIIMX HEMETAUIOB U UX COECIUHEHHM.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume ¢guznyeckue cBorcTBa MeTamioB. CIulaBbl METaJUIOB.
DIIEKTPOXUMHUUYECKUIN PSiJI HAMIPSI)KEHU METaJJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mwme crocoObl MmomydeHus: MeTtamioB. [IpuMeHeHrne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCUIA ATIOMHHUS C pacTBOpamMu
KHUCJIOT U IeJIoUel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Martepuainbl JUisl 3JIEKTPOHHKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEpaJbHbIC
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 6€30MacHOr0 MCIOJIb30BaHUS MPEnapaToB OBITOBOW XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmsi  MeXNpeaMETHBIX  CBsi3ed NpU  M3yYeHUH OOmmed u
HEOPraHMYeCKON XUMHUH B 12 Kilacce OCYyIIECTBISETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBbIE MOHSTHS: HAy4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIMYHOCTh, HAOII0IEHNE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIMOAKTUBHOCTh, MOJICKYJIa, SJHEPTeTUUECKHUI YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaEeMbIE, TOILIMBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
IOPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  IPOMBILIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBJSECTCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXOI.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUUCKOW T'PaKIAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPATULIUNA 0a30BOI HAYKU XUMHUU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HJeajaMu POCCUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTb OIbITA [MO3HABATEILHOW U TMPAKTUYECKOW NesTEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUA O COUMAIbHBIX HOpPMax H NpaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBaXEHUSI K TMPOLECCY TBOpUECTBAa B 00JACTU TEOPUH U MPAKTUYECKOIO
IPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPENOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEIEHUE U TOCTYMKH CBOUX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

NMOHUMAaHMS IIEHHOCTEW 310poBOro M ©Oe3omacHoro oOpasza IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH TNpaBWJ HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEI0BATENbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY M3YUE€HHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU M0 XUMUU;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oyayiieil mpodeccur U peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUITHS JCUCTBUH, TMPUHOCAIIUX BpPEI OKpYKaOUIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTUYECKON HAMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMaHMS CcrnenudUKd XUMHU KaK HayKd, OCO3HaHUA €€ pold B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJbTYpPhI, PEIICHUH TI100AbHBIX MTPoOIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JAaHHBIX C IIeJbI0 TIOJTy4YeHUs
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON eI TEINbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YYEOHOro TMpeaMmera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCONH(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NeHCTBUS (TIO3HABaTENbHBIE, KOMMYHHKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCHUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBUSIMMU

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJITAThI AEATEIBHOCTH C ITOCTABJICHHBIMU LIETSIMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NIPUMEHATh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB W XUMHUYECKHUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTENIBHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3ajJlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B O3HAHMUSL.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHETa), aHanmu3upoBaTh WHPOPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
peACTaBIeHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCMHOJb30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAyeCTBE CpEICTBAa INpU padore cC
XUMHUYECKOM HMH(pOpMalMeil: NpUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyaeHNe YHMBEPCAIbHBIMH KOMMYHUKATUBHBIMY AeHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUN IYTEM COTJIACOBAHUS IO3ULIHMN B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejlaraéMblii  alfOPUTM  JICUCTBUIM  TIpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAaHaJIM3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAaHHWM, KOTOpask  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, DJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJSIpHAS
Macca, MOJSIpHBIM O0O0BEM, YIVIEPOJAHBIN CKeleT, (QyHKIMOHANIbHAs TpYIIa,
paauKai, U30MepHs, U30MEPbl, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCIIOPOJIT Y a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuyeckux BemniectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCTOJb30BAHUM Ba)KHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN JEATENbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBHISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh WUX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMMUCAHUU COCTaBa, CTPOCHUS ¥ TIPEBPAIIEHUN OPTaHUYECKUX COSIUHCHHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEUIECTB W YPaBHEHUH XUMHUUYECKUX PpEaKIUil,
W3rOTaBJIMBAaTh MOJIEIU MOJEKYJ OpPraHMYECKHX BEIIECTB JJI WLIIOCTPAIUU UX
XUMHYECKOr0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOAOPOABI, KHUCJIOPOA U a30TCOJEpKallue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUWHEHHMsI), JaBaThb KM Ha3BaHUS [0
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/CJIbHBIX OPraHWYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATWICHIJIMKONb, TIUIEpUH, (eHos, (popMmanbaerul, aleTalbIeruji, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, IeJITI0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSATh BHUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1y 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETH]l, MypaBbUHAsI M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTEpU30BaTh UCTOUYHUKHU YTIEBOJOPOJTHOTO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOJI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
nocyZ0i U JabopaTOpHBIM OOOpYJIOBaHMEM, a TaKKe IMpaBUiia OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCIEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKUX BEILIECTB IIPU HATPEBAHUU, TIOJYyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JEHaTypalus OEIKOB NMpPU HArpeBaHUH, IIBETHBIE peaklMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JA0OPATOPHBIM OOOpPYAOBAaHHEM, TIPEJACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HAa YKUBBIE OPraHM3MBbl OIPENEIEHHBIX OPraHUYECKHUX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METOJIaXx MO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUMBl XUMUYECKUX  PEAKLMH, PacTBOp, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHEHUSI W IMPEBpAIICHUs SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEeHHUH M 0€30IMaCHOM HCIIOJIb30BAHUM BAKHEHIITNX HEOPTaHUISCKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHNWU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblil ra3, YrJIEKUCIbI Ta3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3U (KOBaJI€HTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPO/HASI) B COCUHEHUSAX, TUII
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpymime
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpaeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO0, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COEAMHEHUM
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOLIUE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JM4YHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKHUE DPEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHHUS pPEaKUUNA pa3TuUYHBIX
THUIIOB, TOJIHBIC M COKpAIIEHHBIC YPABHEHHSI PEaKIii HOHHOT'O OOMEHA, yYUThIBAs
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



12 KJIACC

c(hOpMUPOBAHHOCTb yYMEHUU TPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
3THUX PEaKIIH;

c(hOpMUPOBAHHOCTb YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKkIuy OT Pa3InYHBIX (AaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOIO TMOJYYEHUS CEPHOM KHCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh NPEACTABICHUM 00 OONIMX HAYYHBIX MNPHUHIUIAX U
IKOJIOTMYECKUX MPOOIeMax XUMHUECKOTO MPON3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOIUTH BBIYHCICHHUS C WCIOIh30BAHHEM
MOHSITUS «MAaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM ra30B
IPU XUMHUYECKUX PEaKIHIX, MACChl BEIleCTBa WU 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM O0BEMY OMHOTO U3 YYACTBYIONIUX B PEAKIIHH
BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NOCYZ0M ¥ JTabOopaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe TMpaBwWia OOpaiieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKLMSIMHU IO BBINOJTHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IJITAHUPOBATh U BBIMNOIHATh XUMHYCCKHUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PACTBOPOB BEHIECTB C MOMOIIBI0 YHHBEPCAIBHOIO
WHIUKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOW peaKIuu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIMu Ha cyinbdar-, KapOooHAT- |
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
TeMaMm «Metamel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHHUKHU
0e30MacHOCTH MPH O0paIlleHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000PYI0BAHHUEM,
NPENICTAaBIATh PE3yJbTAaThl XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

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



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpAaHEHUsI CBOEro 3J0POBbSl U OKPYKAIOIIEW MPUPOIHOM Cpenbl, OCO3HABAaTh
OITACHOCTbH BO3ACHCTBUS HA KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAs
cmpict mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHoocoObl YMEHBLIEHUS U
IPEIOTBPAILCHHS X BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeM
NporpaMMbl

KoanyecTBO 4acos

Bcero

duaekTpoHHbie (undpoBbIe)
o0pa3oBaTe/bHbIE pecypchl

Pa3nea 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH

[IpenmeT opraHuYEeCKON XUMUH.

1.1 Teopus cTpoeHHs OPraHUYECKUX 3 https://lesson.edu.ru/04/10
coenunenuit A. M. bytneposa
Hroro o pasueny 3
Pa3nen 2. YrieBoaopoasl
21 IIpenenbHbIE YTIEBOLOPOIBI — ) https://lesson.edu.ru/04/10
' AJTKAHBI
29 HenpenenbHble yraeBogopoasbl: 6 https://lesson.edu.ru/04/10
' QJIKCHBI, aJIKaINCHBI, aJIKUHBI
2.3 ApoMaTH4eCcKHUe YIrieBOA0PObI 2 https://lesson.edu.ru/04/10
24 [IpupoaHbie ICTOYHUKHU 3 https://lesson.edu.ru/04/10
' YIJIEBOAOPOAOB U UX NepepadoTKa
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamnue opranndeckie coeuHeHust
31 Criuprer. denon 3 https://lesson.edu.ru/04/10
39 Anbpaerunsl. KapOoHOBBIE KUCTOTHI. 7 https://lesson.edu.ru/04/10
' Cnoxuble dGupbI
33 VIIeBOas 3 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazueny 13

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

4.1 AMuHBl. AMUHOKHUCIIOTHL. benku 3 https://lesson.edu.ru/04/10

Hroro no pazgeny 3

Pa3pnen S. BoicokoMOJIEKY IsIpPHBIE COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

HanmeHnoBanue pa3ieinoB 1 TeM
NPOrpamMMsbl

Ne i/

KoanuyecTBo 4acos

Bcero

DJIeKTpPOHHBIE (LU (POBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Pa3znen 1. Teopernueckne OCHOBBI XUMUH

Ctpoenne atomoB. [lepuognyeckuit
3akoH u [lepronnueckas cucrema

https://lesson.edu.ru/04/11

1.1 3
XUMUYECKUX diieMeHToB /1. M.
MengeneeBa
19 Crtpoenue BemecTsa. MHOTOOOpazue 4 https://lesson.edu.ru/04/11
' BEILIECTB
1.3 XUMHUYECKUE PEaKIHH 6 https://lesson.edu.ru/04/11
Hroro no pazgeny 13
O00011eHNEe U cUCTEMATU3aLMsl 3HAHUN 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 17



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

12 KIIACC

Ne i/

HanmeHnoBanue pa3ieinoB 1 TeM
NPOrpamMMsbl

KoanuyecTBo 4acos

Bcero

DJIeKTpPOHHBIE (LU (POBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Paznen 1. Heopranuueckasi xummusi

https://lesson.edu.ru/04/11

1.1 MeTtamist 5
1.2 HeMeTaib! 7 https://lesson.edu.ru/04/11
13 CBsi3b HEOPraHUYECKUX U 5 https://lesson.edu.ru/04/11
' OpraHUYEeCKHUX BEILIECTB
Hroro no pazueny 14
Pa3nea 2. XumMus u :KU3HL
2.1 XUMHA U )KU3HD 3 https://lesson.edu.ru/04/11
Hroro no paszneny 3
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 17



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuuecTBo yacoB
Ne ni/m Tema ypoka Kontpoabhbie IIpakTnyeckue
Bceero
padoThbI padoTbI
1 IIpenmeT OpraHM4ecKoi XuMuH, e 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHeHuit A. M. bytneposa, eé 1
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o KIaccuPpUKAIIUU
3 opraHuueckux BemiecTB. HomeHnknartypa 1
(cucTemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHHS OPTaHUYECKHUX BEICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKHH PsijT
5 Mertan u 3TaH — npocTeume 1
NPEJICTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUJICH U MIPOMUICH — MPOCTEHIINe 1
MPEICTAaBUTENH aJIKEHOB
3 [Tpaktuueckas padota Ne 1. «I[lomydyenue 1 1
ATUJICHA U U3YYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Ilomydenne 1
CHUHTETHYECKOI0 KayuyyKa 1 pe3UHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, 1




TOMOJIOTUYECKUM pAll. ALIETHICH —
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB

Beluncienus 1o ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 Apenbl: 6eH301 U TOJIY0d. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YII€BOJOPOJIOB,
MIPUHAJICKANTNX K Pa3IMYHbIM KJ1accaM
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOJIHBINA Ta3 U MOMYTHBIC HeDTIHBIC
ra3bl, He(Th U TPOJYKTHI €€ TIepepadoTKu
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
rasbl, He()Thb U IPOJIYKTHI €€ mepepadOTKH

16 KonTposbHas padboTa 1o pazaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE OHOATOMHBIEC CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cB3b

18 MHOroaToMHbIE CITUPTHI: STHICHIJIHKOIbL U
TJIHLIEPUH

19 ®DeHOoI: CTPOCHUE MOJIEKYIIbI, (PU3NYecKHe 1
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruasl: GopMaIbICTHI U
aneTanbaerusl. AeToH

21 OnHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAsI

29 [TpaxTueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIOTBI»




CTeapI/IHOBaH " OJICMHOBAs1 KMCJIOTHhI, KaK

23 MIPEJICTAaBUTEIIH BBICIIIAX KapOOHOBBIX
KHUCJIOT

24 MBpiia KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 Kupsl: runponus, npuMeHeHue,
OuoJsIoruYecKast pojib )KHPOB
VYrieBonbl: coCcTaB, KiacCupUKaIusl.

27 Bakneimue npencraBuTeNN: INII0OKO34,
bpykTo3a, caxaposa

)8 Kpaxmai u 1eiuiroino3a Kak npupoIHbIe
MIOJTUMEPBI
KonTponbhas pabota o pazaeny

29 «Kucnopozacoaepxaiiye OpraHn4ecKue
COEIMHEHUS

30 AMUHBI: METHIAMWH 1 aHUIUH
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE

31 OpraHUYEeCKHE COCUHEHUS, UX
ouonornueckoe 3HaueHue. Ilentuapl

32 benku kak npupoHbie
BBICOKOMOJICKYJISIPHBIC COSIMHCHHS

33 OCHOBHBIC OHSATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/bI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ.




[InacTmaccel, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypalus aToMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
cucTeMa XUMUuUecKux sjaemenTon . W.
MeHnaeneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM I10
rpynmnam u neprojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anmemenToB .M. Menaeneena B
pa3BUTUU HAYKH

Crpoenue BelecTBa. XMMHUUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BogopoaHas cBs3b

BanenTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenenb okucieHud. BelecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HOMEHKIaTypa




HEOPTaHNYCCKUX COCHHHCHHﬁ. I'enernueckas
CBA3b HCOPraHMYCCKHUX BECUICCTB, pa3JIMYHBIX
KJI1aCCOB

Knaccudukanus XuMUUecKux peakiuui B
HEOPraHMYeCcKOM U OpraHMYeCKOW XUMUU.

8 3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH 1
COXpaHCHHS U MIPEBPAICHHUS SHEPTUU TIPU
XUMHUYECKHUX PEaAKITHIX

9 CkopocTtb peakiuu. OOpaTuMble peakluy. 1
XUMHUECKOE PABHOBECHE
[TpakTueckas padora Ne 1. «Bnusuue

10 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh 1
XUMHUYECKON PEeaKIHI)
DnexTponuTHyeckas qucconuanus. [lonstue

11 0 BoziopoiHOM Tokasatene (PH) pactsopa. 1
Peaknun nonHoro oomena. I'maponm3
OpPraHUYECKHX M HEOPTaHUIECKUX BEIICCTB
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

12 [TorsiTHE 00 AMEKTPOJIN3E PACIIABOB U 1
pacTBOPOB COJIEH

13 KonTponbHas pabora mo pazaeny 1
«TeopeTnyeckue OCHOBBI XUMHUI)

14 O00011eHNEe U cUCcTEMATU3ALMsl 3HAHUN 1

15 O06001IeHNe U cuCcTeMaTU3aIus 3HaHUI 1

16 O06o001eHne 1 cucTeMaTu3aus 3SHaHUN 1

17 HroroBasi koHTpOIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17




12 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Mertamel, ux nojoxeHue B [lepuoanyeckoii
CHUCTEME XUMHUYECKHX d1eMeHTOB J]. U.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O01ue pu3nIecKue CBOMCTBA
METaJUIOB

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUHN PSIJT
HaIpSHKEHUN METaJUIOB

XHMHYECKHE CBOMCTBA BaKHEHUIIINX METAJIJIOB
(HaTpuii, Kanui, KanbLUNi, MaTHUH,
AJTIOMHUHHK) U UX COCTMHCHUN

XHWMHUYECKUE CBOMCTBA XpOMA, MEIU U UX
COeUHCHUN XMMHUYCCKHUE CBOMCTBA IIMHKA,
JKene3a M UX COeJUHEHUN

[TpakTrueckas padota Ne 1. "Pemenue
AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«Metamap»"

Hemerannel, ux MoJioKeHUE B
[lepronnueckoi cucTteMe XUMUYECKUX
snemenToB JI. 1. MenzaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

Pu3nYECKUe CBOKWCTBA HEMETAJUIOB.
AnnoTponusi HEMETaJuIoB (Ha IpuMepe
KHUCTI0po/ia, cephl, hocdopa u yrueposaa)




XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeqUHEHNN

XuMHUECKUe CBOMCTBA a30Ta, (ochopa u ux
COEIMHEHNIT XNMHUYECKUE CBOMCTBA
yIiepo/ia, KPEMHHS U UX COEIMHEHUI

[IpuMeHeHre BaXKHENUIIINX HEMETAIOB M UX
coeqUHEHUN

10

O0001IeHNe U cHCTEMAaTH3AIlHs 3HAHHUH 110
teMme «Hemeramnely». Beraucienus mo
YpaBHCHHUSM XMMUYECKHX PEaKIUil 1
TepMOXI/IMI/IquKI/IC paC‘-IéTI)I

11

12

[Ipaktuyeckas padora Ne 2. «Pemenune
HKCIEPUMEHTAJIBHBIX 3a1a4 10 TEME
"Hemeramist"»

KonTponbHas pabora no temam «MeTamis» u
«Hemeramibn

13

HeOpFaHI/I‘ICCKI/Ie " OPpTraHUYCCKHUEC KUCIIOTHI.
HeOpraHI/I‘ICCKI/IC " OpraHn4€CKHUE OCHOBAHMA

14

AmpoTepHble HeOpraHU4YeCcKHe U
OpraHUuYecKHe coelMHeHus. [ eneTnueckas
CBSA3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

15

PoJib xuMMHM B 00eCIIeUeHHN YKOJIOTMYECKOH,
HYHEPTEeTUUECKOM U MHUIIEBON OE30MaCHOCTH,
Pa3BUTUU MCAUIIUHBI HpeI[CTaBJIeHI/ISI 06
OOIINX HAYYHBIX MPUHIUTIAX
MIPOMBIITUICHHOTO MOJTYYEHHUsT BAXKHEUIITUX
BEIIIECTB




YenoBek B MHUPE BEIIECCTB U MaTC€pUaioB

16 1
XWUMMS ¥ 300pOBbE YEIOBEKA
17 HToroBast KOHTpOJIbHAs paboTa 1
OBLIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

Xumus, 10 knace/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«/IPODA»; Axnmoneproe obmectBo «M3marenbcTBo «IIpocBemenney

* Xumus, 11 knace/ I'abpuensu O.C., OOIIECTBO ¢ OrpaHHUYCHHONH OTBETCTBEHHOCTBIO
«IPODAy; Axnnoneproe oomectBo «M3narensctBo «IIpocsemnienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust MeTonuueckoe mocodue — 6a30BbIi ypoBeHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuemnsn, U.I.OctpoymoB, «O01as XuMus B TeCTax, 3aja4ax, ynpaxxHeHusx. 11
kimace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KonTponsHbie 1
MIPOBEpOUHBIC PabOThI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonpHast KHATA 1715
yuureisi». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoa, A.I'.BBenenckas «Xumus 11 knacc: HacTonpHas kHUTA 15
yautensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuenss, I[1.B.Pemero, U.I".OcTtpoymoBa «3aga4u Mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipodar, 2021rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://him.1september.ru Equnas xomnekims LIOP: IIpeameTHas KOMIEKIUS « XAMUSD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o01eo0pa3oBaTebHOTO TTopTaia

http://chem.rusolymp.ru Opranuueckast XMUMUS: SJIEKTPOHHBIA YISOHHK ISl CPEIHEH IIKOJIBI
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11




