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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUM Ha YpPOBHE CpeAHEro oOIero odpazoBaHMs pa3paboTaHa Ha OCHOBE
@DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir ®exepauuu, peagu3yOIX
OCHOBHBIC 00pa3oBaTebHbIC IMPOIPAMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruun pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUI0 OOIIel cTpaTeruu
00y4YeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYJAIOIIUXCS CPEACTBAMHU y4eOHOTO TMpeaMeTa « XUMUSDY
s 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHIENTyanbHbIe mojoxenus I'OC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIeJIeH, COAep KaHusl, pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpazoBaHHE, MOJIy4aeMO€ BBIMTYCKHUKAMU 00IIe00pa3oBaTEIbHON OpraHu3aIlii,
ABIISIETCS. HEOTHEMJIEMON YacThi0 UX 00pazoBaHHOCTU. OHO CIYKHT 3aBEpIIAIOIIUM STArioM
peayiM3aii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IICHHOCTEH, MPHUCYITUX
[EJIOCTHOW CUCTEME XMMHUYECKOTo 00pa30BaHMs. JTH IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB
npupoabl, (OPMUPOBAHUS MHUPOBO33PECHUS © OOIMIEH KyJIbTyphl 4YEIIOBEKa, a TaKkKe
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBBIO U MPHUPOAHON cpeje.
Peanusyercst xumudeckoe oOpa3oBaHHE OOYYAIOIIMXCS HA YPOBHE CPEAHEro OOIIero
o0pa3oBaHUs CpeCTBAMU yU4eOHOTO mpeameTa «XUMHUs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
ONpeNIeJICHbl B MPOrpaMMe MO XUMHUU C Y4€TOM cHelu(UKd HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUK TPUPOJIBI U B MAaTEPUAIBHON KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIMX Lened U
MPHUHIIAIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHMEC CHCTEMBI CpPETHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WIpPaeT ocoOyl pojb B COBPEMEHHOU
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOoe GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MUpAa, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOJEMCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla HEOThEMJIEMOMN
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHs Kak HayKa CO3WJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjl€Ha Ha pelleHHe [I00aNbHBIX Npo0JieM YCTOHYMBOIO pPa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MUIIEBOM, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBeTcTBUM ¢ O0MUMH HETISIMH U IPUHITATIAMHA CPEIHETO 0011ero 00pa3oBaHus COICPKAHNE
npenmera «Xumus» (10-11  kmaccel, ©a30BBIi  ypOBEHb H3yU€HHUS])) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJBTYPHYIO MOJTOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM ISt
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MIPOJIOJDKEHMS] 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBistomuMu npeaMera «XUMUsS» SBIAIOTCS 0a30Bble Kypchl — « OpraHuyeckasl XUMUs» U
«OO01mas 1 HeopraHMYecKasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKM: CUCTEMA 3HAHUH 110 HEOPraHUYECKOW XMMHUH (C BKIIIOUEHUEM 3HAHUN U3
o0uieil XMMUM) W OpraHudecko xumuu. POpMHUPOBAHUE JAHHOW CUCTEMBl 3HAHUN IIpU
U3yYEHHUH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkaHus KypcoB — «Opranuueckass xumus» U «OOmas m HeopraHuveckas
XUMHA» chopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0AA K H3YYEHUIO
yu4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEICTaBICHUH O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUYECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHUsS MEpBOHAYAIBHBIC
IPECTaBICHUS O XUMUYECKOM CBA3U, KIACCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[lonq HOBBIM yrjoM 3peHHss B TpeaMeTe «XUMHUsS» 0a30BOTO YpPOBHS paccMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO oOOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€IACHHUA O BEUIICCTBAX U XUMHYECKOM pCaKknuu. TaK, B 4YaCTHOCTH, B KypcCC
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUarOIIMMCS MPEJOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh UCTOPUYECKOe H3MEHeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BEUIECTBAX, MX COCTaBe, CTPOCHHMHU, CBOWCTBAX U
IMPUMCHCHHUH, a TAKIKC 0 XUMHUUCCKUX PCAKIUAX, UX CYIIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nomonHsercs B Kypcax 10 um 11 kjaccoB alieMEHTaMHU  COJEPXKaHMs, HMEIOLIIMMU
KYJbTYpOJIOTHYECKUNA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHHM C JPYTMUMH HayKaMH, pacKpblBalOT €€ pojlb B I103HABaTEIbHOW U
NPaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IIPOIECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO U JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XHMHCﬁ,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
HHTCJUICKTYAJIbHBIX W OKCICPUMCHTAJIIBHBIX HCCICAOBATCIIBCKUX 3ajay. B oCJIOM COACPKAHUC
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHUMaHUsI (GUITOCOPCKUX MU, TaKUX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTb CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHMEM, IIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUHN IIyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B mane pemieHus 3amay BOCIUTAHHS, Pa3BUTUS U COLMATHM3AIUU OOYYAIOIIUXCS MPUHSTHIC
MPOrpaMMOM TI0 XUMHH TOJIXOABl K OIPEICICHHIO COJCpKAaHUS W TIOCTPOSHHUS IpeaMeTa
nperycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCATBHBIX YUEOHBIX ACUCTBUIA, MMEIOIUX 0a30BOe
3HAYCHHWE I PA3JIMYHBIX BHJOB JCATCIILHOCTH: pEIICHUs MpoOiieM, TOWCKa, aHalM3a |
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX M TNPUOOPETEHHs] OMbITa MPAKTUYECKON U
HACCIIENOBATENBCKOM IeITEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITIO3HAHUN XUMUU.



B mpakTuke npenogaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs, TaKk U Ha
YPOBHE CpeAHEro obmiero oopa3oBaHusi, MPHU ONpPECICHUH COJCPKATEIbHON XapaKTepUCTUKH
Hesnell M3ydyeHus IpeiMeTa HalpaBI€HUEM [EpPBOCTENIEHHOW 3HAUYMMOCTH TPAaJULMOHHO
npu3Haércst  (OPMHPOBAHHME OCHOB XHMHUYECKOW HAyKHM Kak o0JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB
MUPOBON KyJbTyphl. C METOAMYECKON TOUKM 3pEHUS TaKOW MOJXOJ K OIpEAEICHHUIO Lienei
U3y4YeHUs NIPEeIMETa ABJISIETCS BIIOJHE ONPaBJIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMH LEISIMU U3Y4YeHUs IpeaMeTa « Xumusy» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBIISIIOTCS:

dbopMUpOBaHHE CUCTEMBl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpAa, B OCHOBE KOTOPOIl JIeKaT KIIOYEBbIE MOHATHS, (DyHIaMEHTaJIbHbIC
3aKOHBl M TEOPUM XUMHHM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W IIOHUMAHHUE CYIIHOCTH
JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
Pa3BUTHS U CTAHOBIICHUS;

dbopMHpOBaHHE M PA3BUTHE TPEICTABICHWA O HAy4YHBIX METOAaX IIO3HAHUS BEIIECTB M
XUMUYECKUX PEAKIUH, HEOOXOIUMBIX ISl MPUOOpETEeHUs YMEHUN OPUEHTHUPOBATHCS B MHpPE
BCIIECTB M XHMHUYECKUX SBJICHUM, HMEIOIIUX MECTO B TPUPOJE, B IMPAKTUUYECKON U
IMOBCEAHEBHOM XKU3HU;

PasBUTHUC YMGHI/Iﬁ H CII0CO0O0B JACATCIIBHOCTH, CBsA3aHHBIX C Ha6JIIOI[eHI/IeM U OOBsICHCHUEM
XUMHYCCKOT'O OKCIICPUMCHTA, CO6J'IIOI[€HI/I6M IIpaBUJI 0€301acHOTO 06paI_I_IeHI/I${ C BCIICCTBAMHM.

Hapsiny ¢ sTum, copepkarenbHas XapakTEpUCTUKA Lelded W 3ajJad W3y4YeHUs IMpeaMera B
nporpamMme 1o XuMuMu yTO4YHCHA U CKOPPCKTUPOBaHa B COOTBCTCTBHUU C HOBBIMU IIPUOPUTCTAMHA
B cucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIlel
CTENEHH OTAAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs OO0yuyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW  OpraHu3aluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIocO0aMu U
YMEHUSAMH aKTUBHOTO MOJYyYEHUs] 3HAHUW M MPUMEHEHUS UX B PEANbHOW JKU3HU IS pEelICHUs
MPaKTUYECKHX 3a]1a4.

B cBsA3u ¢ 3TUM IIprU U3y4YCHUU IMPEAMCTA «XUMU» JAOMUHHUPYIOIICC 3HAUCHUC an06peTa}0T
TaKHuC TSN U 3a/Ja4, KaK:

ajanTtanus OoOydYarolmMXcsi K YCJIOBHUSIM JIMHAMUYHO pa3BUBAIOIIErocs MHpa, (pOpMUPOBaHUE
UHTEJUIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATENIBHOMY IPUHATHIO TPAaMOTHBIX PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalLMSX,
CBS3aHHBIX C BEIECTBAMU U UX IPUMEHEHHUEM,;

dbopMupoBaHHE y OOYYAIONIUXCSl KIIFOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETECHIIHI), UMEIOIINX
YHUBEPCAIbHOE 3HAUEHUE JJIS PAa3IMYHBIX BUJOB JIEATEIHHOCTH: PELICHUS MPoOJieM, TMOUCKa,
aHaim3a U o0paboTKM MHPOpMAIUK, HEOOXOAUMBIX JJIi TPHOOPETEHUS OIbBITA JESITEIBHOCTH,
KOTOpasi 3aHMMAET BaXXHOE€ MECTO B MO3HAHMM XWMHH, A TAKXKE JUIsl OLIEHKUM C TO3ULHUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB W XUMHYECKHX TPOIECCOB Ha
OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENly;

pa3sBUTHE TIO3HABATENIbHBIX HWHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHOW U Hay4HO-TIOMYJISPHOW HH(DOPMALIUA XUMHUYECKOTO
COZIepKaHUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MEBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU INIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT 0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OO0yYaromuxcs yOexkAEHHOCTH B TYMaHHCTUYECKON HANpaBICHHOCTH XUMHH, €&
BXHOM pOJNM B PpEUIEHHH IJIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOIO IPUPOJIOIONIB30BaAHMS,
IIOIIOJIHEHHS DHEPreTUYECKUX PECypCOB U COXPAHEHHUs IPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEOOXOIUMOCTH OEpeKHOro OTHOIIEHUS K TMPHPOJE U CBOEMY 3J0POBBIO, a TaKxke
IPUOOPETEHUS OIbITa UCIIOJIb30BAHUS TTOTYYEHHBIX 3HAHUN JUIsl IPUHATHUS TPAMOTHBIX PELIEHUI
B CUTyalUsX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMH.

B yueOHOM mane cpennero o0riero oopa3zoBaHus npeaMeT «XuMus» 0a30BOro ypoBHS BXOJHUT
B COCTaB NpeIMEeTHOM 00sacTu «EcTecTBEeHHO-HaYYHbIE TPEIMEThI.

OO11ee yuCio YacoB, OTBEAEHHBIX U1 U3yUYEHUsI XUMUH, HA 0a30BOM YPOBHE CpEHEro o0Liero
oOpa3oBanus, cocrapisieT 68 gacoB: B 10 kiacce — 34 vaca (1 gac B Henmenmo), B 11 ximacce — 34
yaca (1 yac B Hezemo).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckre OCHOBbI OPraHUYeCKOM XUMMHU

[TpenmeT opraHn4ecKkoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHUE B MOIYYEHUH HOBBIX
BEILIECTB M MaTepuanoB. Teopus cTpoeHUs opraHnyeckux coeauHeHudt A. M. bytieposa, eé
OCHOBHbIE TOJIOKEeHUS. CTpyKTypHBIE (OPMYJBI OpraHMYECKHX BellecTB. [omonorus,
nu3oMepust. XuMu4eckas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBinenne o kinaccudukaluy OpraHUYEcKUX BemiecTB. HoMeHkaTypa opraHMYecKHX
COeMHEHUH (cucremMaTuyeckas) M TpUBUAIbHbIE Ha3BaHMsS BaXHEHIIMX MpeaCcTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB.

3KCHepI/IM€HTaHBHBI€ MCTOJbl HM3YUCHHUA BCHICCTB U HUX npeBpameHHﬁ: O3HAKOMJICHUE C
06pa3uaMH OpTraHHUYCCKUX BCHICCTB M MATCpPpUAIaMHU HAa UX OCHOBE, MOACIUPOBAHUEC MOJICKYII
OpraHU4Y€CKUX  BCUICCTB, Ha6J'IIOI[eHI/Ie H OonucCaHue MACMOHCTpPAOMOHHBLIX OIIBITOB 11O
MMPEBPAIICHUIO OPraHNYCCKUX BCIICCTB ITPHU HAI'pCBAHUU (HJIaBJ'IeHI/IC, O6y1"J'II/IBaHI/Ie u ropeHHe).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psia. MeraH W 3TaH — MpocTeliIne
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakIuHu 3aMeUIeHUs |
TOpEeHUs ), HaX0XACHNUE B IPUPO/IE, OJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKMH psAl. OTUIEH U NPONWIEH — IpPOCTEHIINe
MPEJICTaBUTENIN AJIKEHOB: (HM3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUS, THIpaTalluH, OKUCIIEHUS U MOJIMMEPHU3ALINN ), TOIy4YEHUE U TIPUMEHEHUE.



Ankamuensl: OyrtagmeH-1,3 wu wmetwiOyTtaaueH-1,3: cTpoeHHe, BaXHEHITHE XUMHUUYECKHE
cBoMcTBA (peakuus noaumepusauun). [lonydeHne CHHTETHUECKOTO KaydyKa U pEe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHH psii. AIETHIIEH — MPOCTEHIIHIA
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHME, (PU3MYECKHE M XUMHUYECKUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), [TOJIyUEHNUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, crpoeHHe, (U3MYECKHME M XUMHYECKHE CBOMCTBAa (peakimuu
rajJJoreHUPOBAHUS W HUTPOBAHUSA), IOJIyY€HHE M IpUMEHeHHe. ToJayolsl: cocTaB, CTPOEHHE,
¢du3nUeckrue U XMMUYECKHE CBOMCTBA (peakiuy TaOreHUPOBAHMS 1 HUTPOBAHHMS), TIOJTyUYCHUE U
npuMeHeHne. TokcuuHocTh  apeHoB.  ['eHeTHueckas  CBA3bL  MEXAy  YIVIEBOJOPOJaMH,
IIPUHAUICKAMMU K pa3JIMYHbIM KJlaccaM.

[IpupoHBIE NCTOYHUKH YTIIeBOAOPOAOB. [IpupoaHblil ra3 u nomytHsle HedTsHBIE Ta3sl. HedTh
u e mpoucxoxaenue. CrnocoObl mepepaboTKU HEPTH: TMEPEroHKa, KPEKUHT (TePMUUYECKHIA,
KaTaJIUTUYeCKUil), muponm3. IIpogykTsl mepepaboTkum Hed)TH, HX NPUMECHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroJib ¥ MPOIYKTHI €ro MepepadoTKy.

DKCIEpUMEHTAIbHBIE METOJIbI W3YYEHHUs BEIIECTB M WX IMPEBPAILCHUN: O3HAKOMJICHUE C
oOpa3lamu miiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «HedTe» u «Yromnsy», MogenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB U TaJlOT€HONPOM3BOAHBIX, IPOBEIECHUE IPAKTUUECKONH padOThI:
MOJTy4YeHHUE ITUIICHA U U3YYCHHE €ro CBOMCTB.

PacuérHrble 3amaumn.

Boluncnenuss mo ypaBHEHHIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO
BEIIECTBA WJIM MNPOJYKTAa PEeaKlUM IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3
MCXOJHBIX BELLIECTB WJIN MPOJYKTOB PEAKIUH).

Kucnopoaconep:kainiue oprannyeckue coeIuHeHHsI

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOCHUE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peaklUMU C aKTUBHBIMU METallJlaMM, TaJOr€HOBOJOPOAAMHU, TOPEHHE), TPUMEHEHHE.
BonoponHbie cBsi3u Mexly MOJIEKyIaMH CIUPTOB. JlelicTBHE MeTaHoIa U ATaHOJa Ha OpraHu3M
4eJI0BEKA.

MHoroaToMHbl€ CHUPTHI. DTUICHIVIMKOIb U TJIMIEPUH: CTPOEHHUE, (pU3NUecKue U XMMHUUYECKHe
CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAUIAMH, KauyeCTBEHHAs peakluMs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaullepuHa U
JTUJICHTIIUKOJIS.

@deHou: CTpOCHHE MOJEKYJbl, (pU3MUECKHe M XMMHUYEeCKHe CcBoMcTBa. TOKCHMUHOCTH (eHona.
[Tpumenenue enona.

Anpaeruapl 1 KeToHbl. DopMalibIeTH]I, alleTAbIETHA: CTpOeHHe, (U3UIECKHE U XUMHUYECKUE
CBOMCTBA (pEaKIMU OKHCICHHUS W BOCCTAHOBJICHUS, KaYECTBEHHBIE PEAKIMH), TOJy4YCHHE W
MIPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT U YKCYCHas KHCIOTHI:
cTpoeHue, PU3nIecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIINE JJI Kjacca KUCIOT, PeaKIus
sTepuduKanmu), ToNyueHue U mpuMmeHeHue. (CrTeaprHOBas U OJEMHOBas KHUCIOTHI Kak



MIPEACTABUTENH BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE TEUCTBHUE.

Crnoxnble 3pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cioxHbIX 3¢upoB. JXKuphI.
I'maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib KHPOB.

VYriaeBoapl: cOCTaB, KilaccH(UKalMsg yIIeBOAOB (MOHO-, IU- M Ioaucaxapuibl). ['mokosa —
OPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruzapokcunoM meau(ll), oxucieHne aMMuadyHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npUMeHeHue, Ouosnoruyeckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u wnemmosnos3a Kak mpupoaHble nonumepbl. CTpoeHHE Kpaxmanga U LEJUIHOJIO3BL
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAIbHBIE METOAbl HW3Y4YeHHs] BEIIECTB M MX MPEBpalICHHUIl: MpPOBEACHHE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumopelctBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anbaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUE
Kpaxmajga C HWOJOM), MPOBEACHUE IPAKTUUECKOW padOThI: CBOWMCTBAa pPacTBOpa YKCYCHOMU
KHUCTIOTHI.

PacuérHrble 3amaumn.

Boluncnenuss mo ypaBHEHHIO XMMHMUYECKOH peakuuu (Macchl, 00b€Ma, KOJIMYECTBA MCXOIAHOIO
BEIIECTBA WJIM MNPOJYKTAa PEeaKlUM IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3
MCXOJHBIX BELLIECTB WJIN MPOJYKTOB PEAKIUH).

A30TcoepKale OpraHnyeCcKue COeAMHEHUSI.

AMHMHOKHUCIIOTH Kak aM(oTepHble OpraHuyeckre coeAuHeHus. DU3nyeckne U XUMUYECKHE
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IHIKHA). bHojormuyeckoe 3HaYeHHE AMHHOKHCIIOT.
Ilentuner.

benkn kak MpHUPOAHBIE BBICOKOMOJEKYISIpHBIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpEeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OENKHU.

SKCHepI/IMeHTaHBHHC MCTOABI U3YUCHU BCUICCTB U UX npeBpameHHﬁ: Ha6J'IIO,Z[eHI/Ie 1 OITMCAHUC
JACMOHCTPAlMOHHBIX OIIBITOB: ACHATYpallHuA 0OeIIKOB IIPpU Harp€BaHnuu, OIBETHLIC PCAKIINHN OEJIKOB.

BroicokomosieKy/JIsIpHBIE COeTNHEHUs
OCHOBHBIE TOHSITUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHUW: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENCHb MOJMMEpPHU3AINU, CpPeAHss MoJeKyisipHas wmacca. OCHOBHBIC

MCTObI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCTUHEHHUI — noJimmMepu3anua U MOJIMKOHACHCA .

SKCHepI/IMCHTaHBHBIC MCETOJAbl H3YUCHUA BCHICCTB U HUX HpCBpaH_[CHI/IfII O3HAKOMJICHUE C
06p33HaMI/I MMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.



MexnpeaMeTHbIe CBS3H.

Peannzanusi MeXNpeIMETHBIX CBSI3€M NMpPU HM3YYEHUH OpraHudeckod xumuu B 10 Kiacce
OCYIIECCTBIISICTCS 4Yepe3 HMCIOJb30BaHWE KaK OOIIUX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0me ecTecCTBEHHO-HAy4YHbIC TOHSTHS: SBJICHUE, HAy4YHBIM (DaKT, THIOTE3a, 3aKOH, TECOPHS,
aHaJIM3, CUHTE3, KiIaccu(uKaiwus, MEePUOANYHOCTh, HAOIIOJIECHUE, W3MEPEHHE, SKCIICPUMEHT,
MO/ICIINPOBAHMUE.

®usnka: MmaTepus, SHEPrus, macca, aroM, JJIEKTPOH, MOJIEKYJa, 3HEPIeTUYECKUI YpPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

Buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BelIECTB B OpraHm3me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YTICBOIBI, )KUPHI, PEPMEHTHI).

Feorpa(bml: MHHCEPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAlHUOHAIILHOIO IIWTAaHWA, MOIOIIHUEC CPpCIACTBa,
JICKAPCTBCHHLIC 1 KOCMCTHUUYCCKUC ITpCHIapaTbl, MaTCpHUaAJIbl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHMHU

XuMHuecKuit a3neMeHT. AToM. Sipo aToMa, U30TOMbIL. DIEKTPOHHAs 000JI0UKa. DHEpreTuYecKue
YPOBHH, TOJYPOBHU. ATOMHBIC OpOUTay, s-, P-, d- ameMeHTsl. OCOOCHHOCTH pacIpeaeICHUs
AJIEKTPOHOB MO OPOHUTAISAM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. DJIEKTPOHHAs
KOH(Urypauus aToMoB.

Ilepuonnueckuii 3axkoH u Ilepuoauueckas cucremMa xuMuueckux 3ieMmeHToB /. Y. Menaeneena.
Ces3p nepuoanueckoro 3akoHa u Ilepumonmyeckoid cuctembl XuUMHuYecKux siemeHtoB JI. U.
MenpeneeBa ¢ COBpEMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CIOXXHBIX BEHIECTB MO TPyIIaM H
nepuoiaM. 3HaueHHe MePUOANIYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

CtpoeHue BemiecTBa. XUMUYeCKasi CBs3b. BUIIbI XUMUYECKON CBs3H (KOBAJCHTHAS HEMOJIApHAs
W TIOJsIpHAsi, MOHHAs, METAJUTMYecKas). MexaHn3mMbl 0Opa30BaHMsI KOBAJIEHTHONW XUMUYECKOU
cBs3  (OOMEHHBII ¥  JIOHOPHO-aKLENTOpHBIM). Bomopomnas  cBsizb.  BameHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTE. CTENeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJNEKYJISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTe o aucmepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas mois
BEILIECTBA B PACTBOPE.

Knaccugukanuss HeopraHndeckux coennHeHHd. HoMeHKIaTypa HEOpPraHMYeCKHUX BEIIEeCTB.
I'eHeTnyeckas CBSA3b HEOPraHWMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IINYHBIM KIIACCAM.

Xumuyeckass peakuus. Kinaccudukanus XUMHYECKMX peakuii B HEOpraHUYecKoh u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPruU NPU XUMUYECKUX PEaKIUIX.

CKOpoCTh peakuu, €€ 3aBHUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peaKIHH.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle larense.

Onexkrponautuueckas auccouuanus. CunbHble M cialOble  3nekTponuThl. (Cpena  BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIasl, HEHTpallbHas, LIeJ0uHasl.

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MPEBPALLEHUI: TEMOHCTpaus Tabauiy
«llepuognueckas cucremMa xumuueckux snemeHToB JI. M. MenneneeBa», usydyeHue mopenen
KPUCTAITIMYECKUX PEIIETOK, HAOJIIO/IEHUE U ONMCAHHME JIEMOHCTPALMOHHBIX M J1aOOpaTOPHBIX
OTIBITOB (Pa3sIoKEHHE MEPOKCHA BOAOPOA B MPUCYTCTBUU KaTalIU3aTOPa, ONPEAEICHUE CPeIbl
pPacTBOpOB BELIECTB C MOMOIIBIO YHHBEPCATHHOIO HHIMKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOM
peakuumny.

PacuéTnbie 3agaun.

Pacuérpl MO0 ypaBHEHMSIM XMMHYECKHMX pPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JIs BEILIECTBAY.

Heopralmqeacaﬂ XUMMUA

Hemeramnsl. [lonoxxenue HemetaimioB B Ileproanyueckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB /l.
W. MenneneeBa M OCOOCHHOCTH CTpOEHHS aTOoMOB. Du3MYeckue CBOMCTBA HEMETAJIOB.
AnoTponusi HEeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CephI, a30Ta, hochopa, yriiepoaa u
KpEMHUSI) M UX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAMUX KHUCIOT, BOJOPOIHBIX
COEJITMHEHUN ).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUIA.

Meramibl. [lonoxenune meramnoB B Ilepuoguueckoil cucreme xumuueckux snemeHToB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHsI DJIEKTPOHHBIX 000J704Yek aTtomMoB MeTauioB. OoOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METAJLJIOB.

XVUMHYECKUE CBOMCTBA BAKHEHUIIUX METAJUIOB (HATPUiA, KaWi, KaJdbI[Mi, MarHUi, alFOMUHUMA,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHECHUMN.



OO6mue cnocoOsI oyYeHus MeTauioB. [I[puMeHeHne MEeTaljIoB B OBITY M TEXHUKE.

DKCIepUMEHTAILHBIE METO/bl M3YyYCHHs BEUIECTB M WX MPEBPAIICHUN: W3yYeHHE KOJUICKIIUU
«Meramibl W CIUIaBbl», OOpa3IOB HEMETAIJIOB, pEIICHHE OSKCIEPUMEHTANBHBIX 3ajad,
HAOJIIOJICHUE W OINHUCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE
TUIPOKCHUIA ATFOMHUHHMSI C PACTBOPAMH KHCIIOT U IIeNI0UeH, KaueCTBEHHBIC PeaKIIMi Ha KaTHOHBI
METaJlIoB).

Pacuérnrie 3agaun.

Pacuétel Maccel BemiecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MAcCe MU
00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEUIECTB, pacyéThl Macchl (00BbEMA, KOIMYECTBA
BEIL[ECTBA) MPOJYKTOB PEAKIIMU, €CIIU OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUA 1 KHU3Hb

Pons xumuum B obOecrneueHUM SKOJOTUYECKOW, HHEPreTUYECKOW W THUIIEBON 0€30MacHOCTH,
pa3BUTUU MeaMIMHBL. [IoOHATHE O HAyYHBIX METOJaX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKLHii.

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAay4YHbIX MMPHUHIOUIIAX IIPOMBIIIICHHOI'O IIOJYYCHUA BaKHEHIIINX
BCHIICCTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIOB: BaXXHEHIIWE CTPOUTEIIBHBIE MaTEpHAIIbI,
KOHCTPYKLMOHHBIE MaT€pHallbl, KPAcKH, CTEKJIO, KepaMUKa, MaTepUaibl I DJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00PEHUSI.

Xumus u 3J0POBBE YCJIOBCKA: IMPaBUJIa MCIIOJb30BAHUA JICKAPCTBCHHLBIX IMPCIIAapaToB, IIPaBUJIa
0€30I1aCHOI0 MCIT0JIb30BaHuUs [nperapaToB OBITOBOM XHMMMH B HOBCG,Z[HCBHOﬁ JKHU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3ed MPH M3ydeHUU oOuIell M HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak
U TIOHATHH, SABJSIIOIIUXCS CHCTEMHBIMH JUISI OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC IMOHATHUA: Hay‘IHBIfI q)aKT, TUIIOTE34, 3aKOH, TCOpHA, AHAIN3,
CHHTC3, Knaccn(bmcaum[, MNEPpUOANYIHOCTD, Ha6J'IIOJIGHI/Ie, SKCIICPUMCHT, MOACINPOBAHUC,
HU3MCPCHUC, SBJICHUC.

®dusnka: marepus, SHEPrus, Macca, aToM, DOJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, H3OTOII,
pPaZo0aKTUBHOCTh, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe

COCTOsIHHEC BCIIICCTBA, (1)I/ISI/II-IGCKI/IC BCJIMYHHBI U €AMHUIEBI X U3MCPCHUA, CKOPOCTh.

buonorus: kimerka, opraHusM, 3Kocuctema, ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BElIEeCTB B OpraHU3MeE.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHoyorus: XUMHYECKast MNPOMBINIJICHHOCTh, MCTAJLIIYprus, IMPOHU3BOACTBO CTPOHUTECIbHBIX
MaTcpHrajioB, CEIbCKOXO3SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,



dapmaiieBTUUYECKasE ~ MPOMBIILIEHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepuaios, 3JIEKTPOHHAS MPOMBIIIJICHHOCTD,
HAHOTEXHOJIOTUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTpaMM
cpenHero obmero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEJAMETHBIM M TpeIMeTHbIM). HaydHo-
METOJUYECKOW OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHS MpPOrpamMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MTOIXO/T.

B coorBerctBUM C CUCTCMHO-ACATCIbHOCTHBIM TIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pPE3YyJbTATOB OCBOCHHA IIPCAMCTA «XuMHs» Ha YPOBHE CpCAHCTO O6H.[€FO 06pa3013aH1/151
BBIACJICHBI CIICAYIOIHNE COCTABIIAIOIINC:

OCO3HAaHHC O6y‘IaIOH_II/IMI/IC${ pOCCHﬁCKOfI Fpa)KZ[aHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4Yue€ MOTHBAIlUU K O6y‘-ICHI/IIO;

[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUM JWYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCS PYKOBOJCTBOBATHCSI B CBOCH JICATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMHU [EJIOCTHOM CHCTEME XHUMUYECKOTO
o0Opa3zoBaHus;

HAJIMYUEC MMPABOCO3HAHUSA 3KOJIOTHYCCKOM KYJbTYPbEI U CIIOCOOHOCTH CTaBHUTH acjm U CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

JIMuHOCTHBIE Pe3yJbTaThl OCBOEHUS NpeaMmeTa «XHMHsS» JOCTUraloTCs B €IMHCTBE y4yeOHOU U
BOCIIUTATEIbHON NEATEIBHOCTH B COOTBETCTBUHM C I'YMAHMCTHYECKHUMH, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJeajJaMHU POCCUICKOrO TI'pa)<IaHCKOTo OOILEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M TNpaBUJIAMU TOBEACHMS, CIIOCOOCTBYIOIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yYaIOIIUXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeIMeTa « XUMHUS» OTpakaroT COPMUPOBAHHOCTH ONBITA
MIO3HABATENILHOM M MPAaKTHUYECKOW IESITENbHOCTH OOYYaIOIIMXCS MO pealu3alMy MPUHATBHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUA:

OCO3HAaHHS OOYYalOIIMMHUCSA CBOMX KOHCTHUTYLHOHHBIX IpaB M O0O0sI3aHHOCTEH, YBaXXEHHUS K
3aKOHY U IIPaBOIIOPSIKY;

MNPEaACTAaBIICHHUA O COLUAJIBHBIX HOpMax U MpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTUBE,



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESITETbHOCTH MPH CO3JaHUU YYEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITTOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH NOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX IPU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUE€OHOH NesATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTEUYECTBEHHOU XHUMHH,
YBaXCHUA K IPOLECCCY TBOPUCCTBA B O6HaCTI/I TCOPHUU U IMPAKTUYCCKOI'0 MPUMCHCHHA XUMHU,
OCO3HAHHSA TOr0, YTO JIOCTHI)KEHUS HAyKH €eCTh pe3yibTaT J[UINTENbHBIX HaOII0/ICHUH,

KPOMOTJIMUBLIX 9KCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB;

HHTCPCCAa U NMMO3HABATCJIbHLIX MOTHUBOB B IIOJYYCHHHU MU NOCICAYIOIICM aHaJIn3¢C I/IH(bOpMaI_II/II/I 0
NEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEYCCTBCHHOM XHMUU,

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS
HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O ITOBEACHMA,

CIIOCOOHOCTH OLCHUBATh CUTyalWH, CBA3AHHBIC C XMMHUUCCKHMHU SABJICHUAMH, W IIPUHUMATb
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACHh HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEIACHHUE U IMOCTYIIKK CBOUX TOBapI/IIIIGf/i C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHHC HOCJ'IG,I[CTBHIZ 9TUX IMOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

IIOHHUMAaHHA HCHHOCTeﬁ 3A0pOBOIO0 M 0e30IacHOro 06pa3a JKH3HH, HCO6XO)II/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTB€HHOMy (1)I/I3I/I‘~IGCKOMy N ICUXUYCCKOMY 3010POBBIO;

co0uTIOIeHHsI TTpaBHJ1 6€30IaCHOTO OOpallleH!s C BELIECTBAMU B OBITY, TOBCETHEBHON )KU3HU U B
TPYZIOBOM AEATEIBHOCTH;

MOHUMAaHHA NCHHOCTHU IMPaBUJI MHAWBUAYAJIBbHOI'O0 U KOJIJICKTUBHOI'O 0e30macHoOro IIOBCJICHHUA B
CUTyaluAax, yrpoKaromunux 310POBbI0 U ) XU3HU HIO,HCP’I;

OCO3HAHMsI TMOCIEACTBUM W HENpHUATHS BpeIHBIX MpHUBBIYEK (YMOTpeOJIeHUs aJIKOrouis,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHOMN KOMIIETCHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON JeITeILHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKH Ha aKTUBHOC YUAaCTHUEC B PCIICHUU IMMPAKTHUYCCKUX 3aaa4 COI_II/IaJ'IBHOI\/’I HaIpaBJICHHOCTH
(B paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

UHTEpeca K MPaKTUUYECKOMY U3YyYEHHIO Ipodeccuil pa3iIndyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHS NPEMETHBIX 3HAHUN TI0 XUMUH;



YBa)XEHUSI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIbHON TPAaeKTOpPHHM O0pa3oBaHudA, Oynyiein
npodeccuu 1 peanu3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

IKOJIOTHYECKH TEIeCO00Pa3HOT0 OTHOMIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

NOHMMAaHUA TJI00aJBbHOrO XapakTepa HKOJIOTHMYECKUX MpoOJaeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKCHI/Iﬁ XUMHUHU UL peIICHHUA BOIIPOCOB
palHuOHAJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTHBHOTO HENPUATUS NEHUCTBHUM, NPUHOCALIMX BPEI OKPYKAKOLIEH NPUPOAHOU Cpele, yMEHUs
IPOTHO3UPOBATh HEOIArONPUATHBIC IKOJIOTMUECKUE MOCIEACTBUS NPEeIIPUHUMAEMbIX JeHCcTBUI
Y IIPEI0TBpAIATh UX;

HaJIM4YKAg  pa3BUTOr0  3KOJOTHYCCKOr0 - MBIIUICHUA, JKOJIOTHYCCKOM KYyJbTYpbl, OIbITa
JACATCIIbHOCTH 9KOJIOTUYECKOM HaIlIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATLCA HMH B
H03HaBaTeJII)HOI71, KOMMyHHKaTPIBHOI;'I u COHI/IaJILHOfI IIPAaKTHUKCE, CIIOCOOHOCTHU U YMCHUSA aKTHBHO
IMPOTHBOCTOATH UACOJIOTUH XCMO(1)06I/II/I;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpMHUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKH U OOLLIECTBEHHOW NMPAKTUKU;

NOHUMaHMA clHeuu(pUKd XUMHMM Kak HayKd, OCO3HaHHi €€ poiad B (OPMHPOBAHUU
PalMOHAILHOIO HAYYHOI'O MBIIIIEHHS, CO3AAHUN LIEJTOCTHOTO MPEACTABICHUS 00 OKPY KAIOLIEM
MHUpE KaK O €IMHCTBE IPHUPOABI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHU JUJII COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHHCTUYECKON HANpaBICHHOCTH M BaXKHOW pPOJIM B CO3JIaHUM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPbl, PEUICHUH II100ATBHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOM, TMHUIIEBOH W DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIMIIMHBI,
00eCIeYeHUH YCIIOBHI YCIIEIIHOTO TPYy/ia U 3KOJOTHYSCKH KOM(POPTHOM JKU3HU KaXKJ0T0 4YjIeHa
00111eCTBA;

eCTeCTBeHHO-Ha}"—IHOI\/’I TPaMOTHOCTH: TIOHUMAHUA CYITHOCTU MCTOAOB IMO3HAHHUA, UCITOJIB3YEMBIX
B CCTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOoJIy4aCMbIC 3HAHUA [JIs1 aHAJIM3a U
00BICHEHUS SIBJIICHUM OKpYKaromero Mupa 1 nmpoucxoadainx B HEM HSMeHeHI/Iﬁ, YMCEHUA O€1aTb
000CHOBaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAayYHBIX (l)aKTOB U HMMCIOIINMUXCA AAaHHBIX C LOCJIBIO
MOJIYyUCHHUA NOCTOBCPHEBIX BBIBO/JIOB,

CIIOCOOHOCTH CaMOCTOSTEIBLHO HMCIIOJIB30BaTh XUMHYECKUE 3HAHUS AJI pCeHICHUSA np06neM B
PCAIBHBIX J KU3HCHHBIX CUTYaIllUAX;



HHTEPECA K ITO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPBIBHOMY O6p330BaHI/IIO n CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUH C KHU3HCHHBIMU HOTp€6HOCTSIMI/I;

UHTEpeca K 0COOCHHOCTSM Tpy/Aa B pa3sInuHbIX cepax MpodecCHOHaNbHON AeSTEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbie pe3yiIbTaThl OCBOCHHS yYEOHOTO mnpenMera «XHMHUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, CUCTeMa, Hay4YHbINH (haKT, MPHUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC yueOHBIC JCHCTBHS (IIO3HABATCIIbHBIC, KOMMYHHKATHBHBIC, PETYJSATHBHBIC),
obecnieunBaromue GopmMupoBanue QyHKIIMOHATHLHOW IPAMOTHOCTH U COIMATLHOM KOMITETEHITUU
o0y4aromuxcs;

CIIOCOOHOCTH 00y4JaroIuXCst HCIIONB30BaTh OCBOEHHBIE MEKTUCIIUILUTHHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCATbHBIC Yy4YeOHBIC JCHCTBHS B II03HABATEIHHOW U

colMaJIbHOM IMPaKTHUKCE.

MeTaHpeI{MeTHHe PE3yJIbTaThbl OTpaxaroT OBJIAJICHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HGﬁCTBHﬂMH.

OBiaeHue YHHBEPCAJbHBIMHM Y4eOHBIMH N03HABATEJIbHBIMH /IHiCTBUSIMH
1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO ~ (OpMYJMpPOBaTh M aKTyaJU3upoBaThb MpoOJeMy, BCECTOPOHHE &
paccMmaTpuBarth;

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a/laBas IMapaMCTPbl U KPUTCPUN UX JOCTUIKCHUA, COOTHOCHUTDH
PE3YIBbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMHU,

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAHHUH HpI/IéMI)I JJOTUYECKOTO MBIINIJICHHUA — BBIACIATH
XAapaKTCPHBIC TIPHU3HAKU MOHATUH U YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIOJIB30BATb
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BICHECHUS OTACIBbHBIX q)aKTOB n SIBJICHHP'I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BEIIECCTB 1 XUMHWYECCKHUX peaKHI/II\/’I;
YCTaHaBJIMBATh NPUINHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,

CTPOUTL JIOTUYCCKUC PACCYKICHUSA (I/IH,Z[YKTI/IBHBIC, JACAYKTUBHBIC, IIO aHaJ'IOFI/II/I), BBISIBJISATH

3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJIECHUSAX, (POPMYJIUPOBATH BBHIBOABI U
3aKIIIOUCHUS,



NPUMEHSTh B IMPOLIECCE IO3HAHUA, HCIOJIb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xuMuueckass (opMmyna, YypaBHEHHE XHMHUYECKOH peakiud — TMpU pElIeHUd Y4eOHBIX
MO3HABATEJIbHBIX W MPAKTUUYECKUX 3aJa4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbIC MPEIACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaAKIUil.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBYS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHKS BEIIECTB M XUMHYCCKUX PEAKIIHIA;

(bopMyIHMpOBATH LENTU U 337a4d UCCIIEJOBAHNUS, UCIIOIB30BaTh NOCTABICHHBIE M CAMOCTOSTEIHHO
cOpMyJIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE HHCTPYMEHTa IO3HAHUSA U OCHOBBI  JJIs
(bopMHpOBaHUS TUIIOTE3BI 110 IPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKJICHHI;

BJIaJACTh HaBbIKaMU CaMOCTOATEIIBHOTO ITaHUPOBAHUA )51 IMPOBCACHUA YUYCHUUYCCKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
POTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBINH OTYET O MPOJICITAHHON
pabore;

IpUOOpPETaTh OMNBIT YUYECHUUYECKOM MCCIIE0BATEIbCKON U MPOEKTHOW JEATENbHOCTH, MPOSBIATh
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOAOB PEIICHUs MPAKTHUYECKHX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B ITI03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WHGOpMaluu (HAy4HO-TIOMYJISpHAs JUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIC TOCOOWs, pecypchl WHTepHETa), aHaIM3upOBaTh
WHGOPMALIMIO PA3JIUYHBIX BHUAOB U (OpPM TMPEACTABICHUS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEYHBOCT;

dbopMyIupOBaTh 3ampoChl W TPUMEHSATH pa3JIMYHBIE METOABI TPU TOUCKE U OTOOpe
uH(pOopMaIiK, HEOOXOAUMOH /1711 BBIMIOJHEHUS yUYeOHBIX 33/1a4 ONpeIeIEHHOTO TUTIA;

NpUOOpeTaTh ONBIT HCIOJIb30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAlbHYI (OpMYy MpeacTaBiIeHUs HWHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyUYHBIN SI3bIK B KaUECTBE CPEJCTBA IpU paboOTe ¢ XUMHUYECKON MH(pOpManue:
OPUMEHATh MEXIIpeIMeTHbIe ((PU3NUecKue U MaTeMaTH4YecKhe) 3HaKu U CHUMBOJIBI, (OPMYJIHI,
ab0peBuaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.
OBJaieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM 1€ CTBUAMU:

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY)XJaeMOW TeMBbl B XOJ€ IHajora W/WIN UCKYCCHH,

BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOU TMPEMAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYNaThb C IPE3CHTAllMEd pe3yJbTaTOB I103HABATEIBHOM JESATEIIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOIO
9KCIIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3zanuu y4eOHOTO TpOeKTa W (OPMYJIUPOBATH BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHBIX
HCCJICIOBAHUM IMyTEM COTTIACOBAHMS IMO3ULIUHI B XOZ€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbHBIMHU PEryaISTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITEJIBHO IUIAHWPOBATh M OCYIIECTBIATh CBOI IIO3HABATENIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ieau W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeularaéMblii alrOpUTM JIEHCTBUN NPU BBIOJHEHUH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

ITpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OpPMUPOBAHHOCTh TMPEJICTABICHUA O XHWMHUYECKOW COCTABIISIIOIICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (DOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
PUPOIHOI cpere;

BJIQJICHUE CHCTEMOW XMUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATaKIINE MOHATHUS
(XMMHUYECKHI dSJIEMEHT, aToM, DJJEKTpOHHas o0O0JoYKa aToma, MOJIEKYJa, BaJEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHANbHAS TPYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJOTH,
YTJIEBOJOPObI, KACIOPOA U a30TCOJAEPKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYEeCKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX HBHGHHﬁ, q)aKTOJ'IOFI/IIIGCKI/IG CBCIICHUSA O CBOﬁCTBaX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHPHOCTH YETOBEKA;

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABIIATE XAPAKTCPHBIC IIPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HUX
B3aUMOCBA3b, MCIIOJIB30BATH COOTBCTCTBYIOIIHE IMOHATHUA MNPHU OMMUCAHUM COCTaBa, CTPOCHUSA U
HpCBpaH_ICHI/II\/'I OpraHu4YCCKUux COGﬂHHCHHﬁ;

c(OPMUPOBAHHOCTh YMEHUW HCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJHKY JUUISI COCTaBICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (OPMYIT OPraHUYECKHX BEIIECTB
Y YPaBHEHUN XUMHUUYECKUX PEAKUUW, U3rOTABIMBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh yMEHHUH YCTaHABIMBATh MPHUHAICKHOCTh HW3YUYEHHBIX OpPraHMYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OINpPENeJIEHHOMY KIJACCy/Tpynne COEeJUHEHUMN



(YyrneBoJopozsl, KHUCIOPOJ UM a30TCOACPXKAIIUE  COEIUHEHMs, BBICOKOMOJIEKYJIIPHbBIE
COEIMHEHMS), JaBaTb UM Ha3BaHuA o cucremarnueckoil Homenkinarype (IUPAC), a taxxke
IPUBONUTH TPUBHAJbHBIE HA3BAHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITWJIEH, HPOIMMUIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHas KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, INIOKO03a, QpPyKTO3a,
Kpaxmall, LIeJUII0JI034, TIIHULHH);

c()OPMUPOBAHHOCTh yMCHHsSI OMNPEACNSATh BHIbI XUMHUYECKOW CBSI3M B OPraHHMYECKHX
CcoeIMHEHUX (OJIMHAPHBIE U KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MIPUMEHSITH IMOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIECTB
A. M. BytiepoBa st 0OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHHUsI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepPH30BaTh COCTAB, CTPOCHUE, (PUBHUYECKUE M XUMUUYCCKUE
CBOMCTBA THUIMYHBIX TMPEJACTABUTEICH pa3IMUHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH,
9TaH, STWICH, NPOINWICH, aleTWwIieH, OyraaueH-1,3, mermnOyraaueH-1,3, OCH307, METaHOI,
9TaHOJI, STHJICHTJIUKOJb, TJIUIEPHUH, (PEHOJ, alleTaabJAerul, MypaBbuHas MU YKCYCHAash KHUCIIOTBI,
TIIF0OK03a, Kpaxmaj, IeJUII0JI03a, aMHHOYKCYCHAas KHUCIIOTa), WUTFOCTPUPOBATH TCHETHUYECKYIO
CBSI3b MEXY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUCCKHUX PEAKIUH ¢ UCIIOIb30BAHUEM

CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHUKHU YTIIEBOJOPOJHOTO CHIpbs (HE(TH,
HOPUPOJHBII a3, Yroiib), CocoObl UX MEPEepPadOTKA M MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUMCICHUS 10 XMMHUYECKHUM YpPaBHEHUSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa pPEeaklud IO H3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOT'O U3 UCXO/HBIX BEILIECTB WM IPOJYKTOB PEAKIUN);

Cq)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaJACTH CHCTEMOM 3HaHUN 00 OCHOBHBIX METOdax HAaYyYHOI'O
MMO3HaHHA, HWCIHOJbB3YEMBIX B XUMHH TIIpH H3YYCHUHU BCHICCTB W XHUMHYCCKUX SIBJICHUI
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUEC, OSKCIICPUMCHT, MO)ICJ'II/IpOBaHI/Ie), HUCIIOJIB30BATh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA IJIA IPUHATUSA pGHIeHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTyalluAX, CBA3aHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUEM

c(OpPMUPOBAHHOCTh YMEHHMH COONIOAATh MpaBWiIa TOIB30BAHUS XUMHYECKOW TMOCYI0N U
mabopaTOpHBIM 000PYIOBaHKMEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBaTb M BBIIOJHATH XUMHUECKHH HKCIEPUMEHT
(mpeBpallleHus OpraHU4YeCKUX BEIIECTB MPU HAarpeBaHUU, MOJyUYEHUE ITHIEHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypalus O€IKoB IHpu
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MpaBWJIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHuu ¢ BEIeCTBaMU U JIaOOpaTOPHBIM 00OpYIOBaHUEM, MPEJCTABISTh PE3YIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUH U
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmMaluu, IHTepHeT u Ipyrux);



c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHHS B
OBITYy W TPYIOBOW MACSATENLHOCTH B IEISAX COXPAHEHHSI CBOETO 3JI0POBBS U OKpYKaroIIen
MPUPOJHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBbIE OPraHU3MbI OMPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHMMAs cMbIich mokaszarens [1JIK, moscHAT, Ha mpuMepax crocoObI
YMEHBIIECHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JIA 06yqa}omnxc>1 C OrpaHUYCHHBIMH BO3MOKHOCTIAMHU 3O0POBBA: YMCHHUC IIPUMCHATH 3HAHHA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHWYCCKUX HBHGHI/II;'I;

JUISL CJICTIBIX W CJIA0OBUASIINX OOYYArOIIMXCS: YMEHHUE HWCIIONIb30BaTh Pelibe(hHO-TOUCHHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy..

11 KUIIACC
[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01as 1 HeOpraHUIecKasi XuMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIU XHUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJIbTYpPbl JINYHOCTH, €€ (YHKIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

BIIQJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE TOHSATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JICKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBI O00BEM, BaJECHTHOCTh, JJICKTPOOTPUIIATEILHOCTh, CTCIEHb OKUCICHUS,
XUMHUYCCKasaA CBiA3b (KOBaHeHTHaﬂ, HOHHAas1, MCETaJIJIMYECKasd, BOI[OpOIIHaFI), KpucTallin4eCcKasd
pemérka, THIBI  XUMHYECKHX  pEaKIMi, pacTBOpP, AJICKTPOJIUTHI,  HEIJICKTPOJHUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peaklMy, XWMHYECKOEC paBHOBECHE), TCOPUHM M 3aKOHBI (TCOpPHUSA DJICKTPOJIUTHYSCKOU
auccouunanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB,
3aKOH COXPAaHEHUS U NPEBPALIECHUS HHEPTUU NPH XUMUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUH W O€30MaCHOM HCIIOJIb30BAaHWU BAKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U MTPAKTHYECKOMN JAEeATeIbHOCTH YEeTIOBEKA;

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABIIATE XAPAKTCPHBIC ITPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HUX
B3aUMOCBA3b, HCIIOJb30BaTh COOTBCTCTBYIOIIHUE TIOHATUA IIPHU OIMCAHUKW HCEOPraHWYCCKUX
BCIICCTB U UX HpeBpaH_ICHI/II\/'I;

c(OpPMHPOBAHHOCTh YMEHHMH HMCII0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBIeHUs (popmyi
BEIIECTB M YPAaBHEHHM XMMMYECKUX peakiui, cuctemarnuyeckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIE HA3BAaHUS OTIENbHBIX HEOPraHMYECKUX BEUIECTB (yrapHbIN ra3, YIJIEKHCIBIA ra3,
aMMHUaK, raiéHasi U3BECTh, HEralI€Has U3BeCTb, IUThEBAs COJA, IUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUI ONpEAeNsATh BAJEHTHOCTh M CTENEHb OKHCICHHMS XHUMHYECKHX
AJIEMEHTOB B COEIMHEHUX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, MOHHA,
METAJIIINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;



c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh NMPUHAATIC)KHOCTh HEOPraHMUYECKUX BEIIECTB M0 UX
COCTaBy K ONPENCIEHHOMY KJacCy/Tpymre COeTUHEHHH (TPOCThIe BEIIeCTBA — METaUlbl U
HEMETAaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN pacKpbIBaTh CMBICH mepuoanyeckoro 3akona JI. . Menneneesa u
JEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITNH;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh IJICKTPOHHOE CTPOCHHE ATOMOB XUMHYECKHX
sneMeHTOoB 14 mnepuonoB Ilepuoandeckoit cuctemMbl XuUMHYECKUX odnemeHtoB [[. .
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTANINY, «IHEPrETHUYCCKHUE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MCHCHMsI CBOWCTB XHMHUUYECKHX D3JIEMEHTOB M HX
COCIMHEHMH 110 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHAYECKUX 1eMeHToB /. M.
MeHnpeneena;

c(OpPMUPOBAHHOCTh YMECHHM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYECKHMMHU BEIIECTBAMU C MOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKLUi;

cOPMHUPOBAHHOCTh YMEHHS KJIACCU(PULUUPOBATh XHMHUYECKHE PEAKIUU [0 Pa3IHMYHbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiud,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YpPaBHEHHS pEaKUUN DPA3IUYHBIX TUIIOB, TOJHBIE U
COKpAalIEHHbIE YPABHEHUs pEaKLMi MOHHOrO OoOMEHa, YUUTHIBas YCJIOBHUSI, NPU KOTOPBIX 3TU
peakMu UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUHU, MOATBEPKIAONINE KAYECTBEHHBINM COCTaB
Pa3JIM4YHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE
B BOJIHBIX PACTBOPAxX HEOPTraHUYECKUX BEUIECTB;

chOpMUPOBAHHOCTh YMEHUM PpACKPBIBATH CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH peaklud OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPH30BaTh XMUMHYECKHE TMPOIIECCHI, JIekKAIINEe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpEACTABICHU 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYMCIECHUS C UCIOJIb30BAHUEM IMOHATHUS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHM ra3oB MPU XUMUYECKUX PEAKIUAX, MACChI
BEIIIECTBA WM 00BEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WIH 00bEMY OJHOTO
U3 YYacTBYIOIIMX B pEaKIHUU BEHIECTB, TEIIOBOro 3(d@dexkra peaknuu Ha OCHOBE 3aKOHOB
COXPAaHEHHUs MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPIHH;

c(hOpMUPOBAHHOCTh yMEHUW COONIOATh MpaBWia TOJB30BAHUS XHMHUYECKOW TIOCYION U
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITTOJIHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OIBITOB;



c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh M  BBIMNOJHATH XUMHYECKMH OKCHEPHUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTaJlM3aTopa, ONPEIEIICHUE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATbHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOIO OOMEHa, KaueCTBEHHbIE pEeakLUUU Ha
cynbdar-, kapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3azady no temaM «Meramiey U «Hemertamisl») B COOTBETCTBUM € IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABISAThH
pe3yabTaThl XMMHUYECKOTO S3KCIIEpHUMEHTa B (opMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peaxuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
[I0JIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHMKanuu, VHTepHET u

JPYTHX);

c(OPMHUPOBAHHOCTb YMEHUH COOJIIOJAaTh [TPABUJIA SKOJIOTUYECKH 11E€1eCO00pa3HOro MOBEIECHUS B
OBITY M TPYIOBOH JAESITENBHOCTH B LEISAX COXPAHEHMsI CBOErO 3JI0pPOBbS U OKpY Karolien
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS Ha JKUBBIE OPIaHU3MBI ONPEIECIEHHBIX
BElIECTB, MoHUMas cmbica nokaszatens [I/JIK, moscHsaTh Ha npumepax cnocoObl YMEHBLICHUS U
[IPEAOTBPALECHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEI0BEKA;

JUIA O6yanOIHHXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBBA: YMCHHUEC NPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHHUA BCHICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUIL CIIETBIX W CIa0OBUAALIMX OOYYAIOIIUXCSA: YMEHHE HCIIOJIb30BaTh Pelbe(yHO-TOUCUHYIO
cuctemy obo3nauenumii JI. bpaiinst 11st 3anucy XuMHU4ecKux (GOpMyJI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanu | KoinyecTBo yacoB

Noem/ | e pa3zmenoB mu JyekTpoHHbIE (LM (pPOBHIE)
n TeM Bcer | Konrpoubhsl | [IpakTnyeckun 00pa3oBaTeIbHbIE PeCypPChl
NporpaMmel 0 e padoThbI e padoThbI

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH

IIpenmer
OPraHUYeCKOu
xumuu. Teopus bubnuoreka
1.1 CTpPOCHHS 3 LIOK https://myschool.edu.r
OpPraHUYeCKUX u/

coenqruHeHun A.
M. bytieposa

Htoro mo pazueny 3
Paspnen 2. YrieBoaopoabl
IIpenenvHble bubnuoreka
2.1 yIJIEBOIOPOABI | 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
29 Henpenenbubie 6 1 bubnuoreka
' YTIEBOIOPOBIL: ITIOK https://myschool.edu.r



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

aJIKEHBI, u/
aJIKaJIUEHBI,
AJIKUHBI
Apomarudecku bubnuoreka
2.3 e 2 IIOK https://myschool.edu.r
YTIIEBOIOPOIBI u/
IIpuponusie
UCTOYHUKU bubnuoreka
2.4 yIJIEBOJOPOIOB | 3 1 LIOK https://myschool.edu.r
u ux u/
nepepaboTka
| Wroro no pazueny | 13 | |
| Paznen 3. Kucjopojacoaep:kaniue oprannyeckue coenHeHust |
Crprot bubnuoteka
3.1 Peton 3 LIOK https://myschool.edu.r
u/
AJNLIEruaml.
Kap6oHoBsie bubnuoteka
3.2 KHCIIOTBI. 7 1 LIOK https://myschool.edu.r
CrnoxHbIe u/
3(upbI
bubnuoteka
3.3 YrieBoibl 3 1 LIOK https://myschool.edu.r
u/
| Htoro no pazneny | 13 | |
| Pasjen 4. A3oTconepxaiiye opraHudeckie coeTMHeHust |
AMUHBI. bubnnoreka
4.1 AMHHOKHCIOTHI | 3 IIOK https://myschool.edu.r
. benku u/
| Wroro no pazueny | 3 | |
| Paspnen S. BoIcOKOMOJIEKY/ISIpHBIE COCAUHEHHUS |
IT;macTmaccel. bubnuoreka
51 Kayuyku. 2 LIOK https://myschool.edu.r
Bonokna u/
| Hroro o pazueny | 2 |
OBUIEE
KOJIMYECTBO
YACOB 110 34 2 2
I[TPOI'PAMME
11 KJIACC

| No m/ | HanmenoBanu | KosmuecTBo yacoB JJieKTPOHHBIE (U (pPOBbLIE) |



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

n € pasaenoB H
TeM
MPOrpaMMbl

Bcer

KoHTpOoJIbHBI
e padoThl

IMpakTnyeckn
e padoThI

oOpa3oBaTe/ibHbIE
pecypcsl

Paznen 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue
aTOMOB.
[Tepuonuuecku
M 3aKoH u
1.1 [Tepuonnueckas | 3
cHCcTeMa
XUMUYECKHUX
anemeHToB  JI.
. Menneneena

bubanoreka
IIOK https://myschool.edu.r
u/

KOJIMYECTBO

Crpoenue
BelIeCTEa bubanoreka
1.2 Mroroo6pasie 4 E[/OK https://myschool.edu.r
BEIIICCTB =
N UMIICCKIE bubnmmoreka
1.3 6 1 1 LIOK https://myschool.edu.r
peakiuu u/
bubnuoTeka
Hrtoro no pazneny 13 LIOK https://myschool.edu.r
u/
Pasnen 2. Heoprannueckasi xumust
bubnmmoreka
2.1 Mertamnbl 6 1 LIOK https://myschool.edu.r
u/
bubnuoTeka
2.2 Hewmeraimis 9 1 1 LIOK https://myschool.edu.r
u/
CBs13b
HEOpPraHUYECKU bubnuoTeka
2.3 X ul 2 LIOK https://myschool.edu.r
OpPraHUYECKUX u/
BEIIIECTB
bubnuoTeka
Htoro mo pazneny 17 LIOK https://myschool.edu.r
u/
Paznen 3. Xumusi u )Ku3Hb
bubnmmoreka
3.1 XuMHUS ¥ )KU3HB | 4 ITOK https://myschool.edu.r
u/
| Wroro no pazueny | 4 |
OBILEE 4 |2 3
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YACOB
ITPOTPAMME

10

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimmuecTBo 3
JIEKTPOHHBbIE udpossbie
Ne n/n| Tema ypoka 1acoB P unpp
Hara o0pa3oBaTe/ibHbIE pecypchl
Bcero
[Ipenmer OpraHUu4YeCKOu
1 XI/II)MII/[II/I eé BOSEII/IKHOB@HI/IG 1 bubmorexa
’ ’ ITOK https://myschool.edu.ru/
pa3BHUTHE U 3HAUCHUE
Teopus CTpOCHUS
2 OpPraHWYECKUX COEIUHEHUU A. 1 bubnuorexa
M. BytnepoBa, €€ OCHOBHBIE LIOK https://myschool.edu.ru/
TOJIOKCHHUSI
[Ipencrasnenue 0
KJIaCCU(UKAIHN
OpPraHUYECKUX BEIIECTB.
3 HIZ)MCHKJIaT a . 1 bubsmorexa
yp ITOK https://myschool.edu.ru/
(cucremaTudeckas) u
TPUBUATBHBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnmnoreka
TOMOJIOTHYCCKHIA PSIJT LIOK https://myschool.edu.ru/
MeraH u 3TaH — npocTenme bubnuotexa
5 1 .
MPE/ICTABUTENN aJIKAHOB LIOK https://myschool.edu.ru/
5 AJIKEHBI: COCTaB M CTPOCHHUE, 1 bubnmnoreka
CBOIICTBA ITOK https://myschool.edu.ru/
OTuiaeH W  TOpoNwieH —
7 npocreimue  npeacrasutenu| 1 bubmorexa
IHOK https://myschool.edu.ru/
AJIKCHOB
[IpakTnueckass pabora Ne 1.
8 <<1PIOJ'I YeHUE pamneHa ull bubmorexa
Y . IHOK https://myschool.edu.ru/
W3Y4YECHHE €ro CBOMCTBY
Ankanuensl. byragmen-1,3 u
9 MeTunOyTanueH-1,3. 1 bubnmnoreka
[Mosy4eHne  CHHTETHYECKOTO IIOK https://myschool.edu.ru/
Kay4dyKa U pe3uHbI
AJIKUHBL: COCTaB u
0COOEHHOCTH CTpOEHUS,
10 TOMOJIOTHYECKUI s | 1 Bub/morexa
pAn IIOK https://myschool.edu.ru/
AneTuieH — MPOCTEUIIHiA
TIPEJICTABUTENb AJTKHHOB
| 11 |BBI‘-II/ICJ'ICHI/I${ 1no ypaBHeHuio| 1 |EI/I6JII/IOTeKa
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XHUMHUYECKOU pEaKIINn PS.//mMyscnool.eau.ru
i p 1TOK https:// hool.edu.ru/
12 ApeHbl: O€H301 U TOJIYOIL 1 bubnuoteka
TOKCHYHOCTH apEeHOB ITOK https://myschool.edu.ru/
I'eneTnueckas CBSI3b
13 YTJICBOJIOPOJIOB, 1 bubnmoreka
MIPHHAIICKAIIX K IIOK https://myschool.edu.ru/
Pa3IMYHBIM KJIaccam
[Tpuponbie UCTOYHUKHU
YIJIEBOJAOPOAOB:  IPUPOIHBIN Bubimorexa
14 ra3 W TmonyTtHele HedTsHbIe| 1 ITOK https://myschool.edu.ru/
ra3sl, HeTh U TPOIYKTHI €& ] -
nepepaboTKH
IIpuponusie HUCTOYHUKU
YIJICBOJOPOAOB:  MPHPOIHBIN Eubimtorexa
15 ra3 W TMonyTHble HeQTsaHbIe| 1 TTOK https://myschool.edu.ru/
ra3pl, HeTh U TPOAYKTHI €& . B
nepepadboTKu
16 Kontponbnas  pabora 1o 1 bubnuoreka
paszaeny «YTJIeBOI0POIbD) I{OK https://myschool.edu.ru/
[Ipenenvubie OJTHOATOMHBIE Bubmiorexa
17 CIOUPTBI: METaHOJA WM 3TaHoM.| 1 ITOK https://myschool.edu.ru/
Bopopoanas cBs3b ) —
18 MHoroaToMHbIC CHUPTBI| 4 bubnuoteka
ATUJICHTJIMKOJIb M [IIUIEPUH LIOK https://myschool.edu.ru/
®deHo: CTPOCHUE MOJICKYJIBI,
19 ¢busnuyeckue wu xummyeckue| 1 bubmorexa
cBOlCTEA. 11 LIOK https://myschool.edu.ru/
, IPUMEHEHHE
20 Anpaeruasl: Gopmanpaerua u 1 bubnmnoreka
arneTanbAerul. A1eTOH 1TOK https://myschool.edu.ru/
| Qe el
p ' LHOK https://myschool.edu.ru/
MypaBbHHAS U YKCYCHAsI
| o % 3],
. p p ITOK https://myschool.edu.ru/
YKCYCHOM KHCIIOTBD»
CreapuHOBass ¥  OJIGMHOBas
23 KHUCJIOTBI, Kak TmpeactaButenu| 1 bubmorexa
BBICILIX ’Ka 6 pelt LIOK https://myschool.edu.ru/
pPOOHOBBIX KHUCIIOT
Mpbita Kak COJM  BBICIIHX Eubmiorexa
24 Kap6OHOBH)i R LIOK https://myschool.edu.ru/
MOJOIIIEE JICHCTBHE
CrnoxHble a¢upsl Kak
o5 MIPOU3BOHBIE KapOOHOBBIX 1 bubnuoreka
KHCIOT. ['MAponu3 CIOKHBIX IHOK https://myschool.edu.ru/
3¢upoB
| 26 | Kupsi: ruaposaus,| 1 | bubnuoreka
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IIpUMEHEHHEe, OHoJIoruyeckKast
POJIb )KMPOB

IIOK https://myschool.edu.ru/

VYTiIeBo b COCTaB,

97 knaccupukanus. Baxueiimme 1 bubnuoteka
[IPEICTaBUTEIIN: [II0KO034, IIOK https://myschool.edu.ru/
bpyKTO3a, caxaposa

8 Kpaxman u nemwnonosa kak 1 bubnuoteka
PHUPOIHBIC TOJTUMEDHI ITOK https://myschool.edu.ru/
KonrponsHast  pabora 1o

29 pasneny 1 bubanoreka
«Kucnopoaconepxariue LIOK https://myschool.edu.ru/
OpPraHUYECKUE COCTUHCHHS)

30 AMUHBI: METUJIAMUH 1 aHWIHH | 1 BH6HHOTeK_a

ITOK https://myschool.edu.ru/
AMHPHOKHCIOTEI KaK
aMm(pOTepHbIE  OPraHUYCCKHE

31 COCIUHEHHS, ux| 1 BH6HHOTeK_a
SOOI IHECKOe SHACHIe LIOK https://myschool.edu.ru/
Ilerrtuanl
benku KaK MIPUPOTHBIE

bubnuorexa

32 iif;;g;()i:l(yﬂﬂpm’le 1 ITOK https://myschool.edu.ru/
OCHOBHBIC TIOHATHS XUMHH Eubimorexa

33 BBICOKOMOJICKYJIIPHBIX 1 .

COOTMHEHHT LIOK https://myschool.edu.ru/
OCHOBHBIC METOAbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX 1 bubanoreka
COEIMHEHHIA. ITnacTMmaccsl, ITOK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME

11 KUIIACC
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Ne mi/m

Tema ypoka

KoauuecTBO
4acoB

Bcero

Jara
U3y4YeHH s

DJIeKTPOHHBbIe HH(ppPOBbIE
o0pa3oBaTe/IbHbIEe pecypChl

XUMHAYECKUNA DIIEMEHT. ATOM.
DNeKTpOHHAsS KOH(PUTYPALHS
aTOMOB

Bbubmnoreka
IIOK https://myschool.edu.ru/

[lepuonuueckuid  3aKOH H
IIepnonnueckas cucrema
XUMUYecKuX sneMmenToB 1. W.
MeHnpaeneeBa, HX CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI ATOMOB

Bbubanoreka
IIOK https://myschool.edu.ru/

3aKOHOMEPHOCTH HM3MEHEHUSI
CBOMCTB XUMHYECCKHUX
9JIEMEHTOB U HX COECIUHCHUH
o0 TpylmamM ¢ MEPUOJAM.
3HayeHHe  MEPUOJANYECKOIO
3aKOHa u CHCTEMBI
XHUMHYECKHUX 3IeMeHTOB JI.I.
MeHnneneeBa B pa3BUTUU
HAayKHU

bubmnoreka
LIOK https://myschool.edu.ru/

Crpoenue BELIECTBA.
XUMHYECKas CBSI3b, €€ BUJBI;
MEXaHU3MBbI oOpa3oBaHMs
KOBAQJIEHTHOM CBS3U.
Bonopoanas cBs3b

bubmnnoreka
IIOK https://myschool.edu.ru/

BaneHTHOCTB.
DNEeKTpOOTPULIATETbHOCTD.
CreneHn OKHCJICHHS.
BemectBa MonexkymisipHOro u
HEMOJICKYJISIPHOTO CTPOCHUS

bubmnorexa
IHOK https://myschool.edu.ru/

ITonsaTue o
cuCTEMax. Uctnnabie u
KOJIJIOUTHEIE PacTBOPBIL.
MaccoBasi Hols BEIISCTBA B
pacTBoOpe

AUCTICPCHBIX

bubnuoreka
IHOK https://myschool.edu.ru/

Knaccudukanms u
HOMEHKJIaTypa
HeOpFaHquCKHX
coequHennii. I'eHeTndeckas
CBA3b HeOpFaHI/I‘—IeCKI/IX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

bubanoreka
IIOK https://myschool.edu.ru/

Knaccudukanmss XxuMudeckux
peaKkunii B HEOPraHUYECKON U
OpTraHWYECKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEIECTB;
3aKOH COXpaHEHUS "

bubnuoreka
IHOK https://myschool.edu.ru/
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MpPEeBpALICHHUs] HHEPrUU MpH
XUMHYECKHUX PEaKIIHSIX

CkopocTb peaKIuu. Eubmiorexa
9 OOpaTuMeble CaKI[UU.
p peaKtl IIOK https://myschool.edu.ru/
XHWMHYECKOE PAaBHOBECHE
[Ipaktnueckas pabora Ne 1.
10 «BnusHue pa3IMYHbIX bubnuoteka
GbakTOpoB  Ha  CKOPOCTh IIOK https://myschool.edu.ru/
XUMHYECKON PEAKIIUN)»
DNEeKTPOIMTHYECKAS
mucconanug. Ilomarme o
BOJI0OpoAHOM ToKkazatene (pH) Eubmoreka
11 pactBopa. Peakiuu HOHHOrO ITOK https://myschool.edu.ru/
oOmeHa. IMaaponus * =
OpraHUYECKUX 51
HEOPraHUYECKHX BEIIECTB
OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUH. Eubmiorexa
12 Ilonatue 00 3aeKkTpoIH3E
P ITOK https://myschool.edu.ru/
paciyiaBoB ¥ PacTBOPOB
coJieit
Kontponbnas  pabora 1o
bubmnnoreka
13 pasiciy «Teopernucckue ITOK https://myschool.edu.ru/
OCHOBBI XMMHI : =
Meraiibl, X IOJOXKECHHE B
Ilepuoanueckoii CHUCTEME
XUMHUUYeCcKuX snemenToB 1. 1.
bubmnorexa
14 MeHnzeneeBa 1 OCOOEHHOCTH TTOK https://myschool.edu.ru/
cTtpoeHuss artomoB. OOmme ) =
¢busnueckue CBOICTBa
METAJIJIOB
CraBsl METaJIOB.
15 ONEKTPOXUMHUYECKHUN psn brbmorexa
. ITOK https://myschool.edu.ru/
HaIpsDKEHUH METaJUIOB
XUMUYECKHE CBOMCTBaA
BaXKHEHIITHX METAJIJIOB
16 (HaTpuil, KamMii, KaJbIHii bubmmorexa
o - ’ ITOK https://myschool.edu.ru/
MarHui, aJIlOMUHUN) W HX
COE€TMHEHHNH
XuMudeckue CBOMCTBa EubmoteKa
17 XpoMa Meau u uX
boMa, Mea IIOK https://myschool.edu.ru/
COeIMHEHUI
XHUMHUYECKHE CBOMCTBaA
18 MHKA Kejaesa W HX bubnuorexa
’ . IIOK https://myschool.edu.ru/
COCIMHEHMI
19 IIpaktuyeckas pabora Ne 2. bubnuotexa

"Perenne

I{OK https://myschool.edu.ru/
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AKCIICPUMEHTAIIBHBIX  3a/1a4
o teme «MeTtams»"

Hemeranbl, uX NOJ0XKEHHUE B
IIepuonnueckon cucremMe

Bubmaunoreka

20 XUMHYECKHX 351eMeHToB J[. U. [TOK https://myschool.edu.ru/
MeHpeneeBa U OCOOCHHOCTH
CTPOCHHUSI ATOMOB
dusndeckue CBOICTBA
HEMETAaJUIOB. Amnotponus
21 HEeMeTauloB (Ha mpuMepe bubmmorexa
IIOK https://myschool.edu.ru/
KHCIIopoa, cepbl, Gpochopa u
yIJIepo/ia)
XHUMHUYECKHE CBOMCTBaA
22 TaJIOTeHOB, CE€phl H  HX bubsmotexa
. IIOK https://myschool.edu.ru/
COCIMHEHUI
23 XHUMHYECKHE CBOMCTBaA a30Ta, bubmnnoreka
dbocodpa 1 X cCoeTUHCHUI I{OK https://myschool.edu.ru/
XuMU4YeCcKue CBOMCTBA
24 yriaepoaa, KpPeMHHST W WX bubmorexa
- ITOK https://myschool.edu.ru/
COCAMHCHHI
[Ipumenenne BaYKHEHIITHX bubnuoreka
25 N .
HEMETAJUIOB M MX COEJIMHEHMIT ITOK https://myschool.edu.ru/
O6o06meHue u
CHCTeMaTH3alus 3HAaHUU IIO
26 TEME «HemeTrannsm. bubnuoreka
BbruniciieHus: Mo ypaBHEHHUSM LIOK https://myschool.edu.ru/
XUMHUYECKUX  peakuuid
TEPMOXUMHUYCCKHE PACUETHI
IIpaktuyeckas pabGora Ne 3.
27 «Pemenue bubmnorexa
JKCIIEPUMEHTATIbHBIX  3a7a4 IHOK https://myschool.edu.ru/
o teme "Hemetaiuier'"»
KoutponpHast  pabora 10
28 TEMaM «MetamisD) u bubmmorexa
IHOK https://myschool.edu.ru/
«Hemeramibn
Heoprannueckue u
29 OpraHHYecKue KHUCJIOTEL. bubnuoreka
Heopranuueckue " LIOK https://myschool.edu.ru/
OpraHUYECKHUEe OCHOBAHUS
AmpotepHbIe
HEOPTraHUYECKHUe u
30 OpPraHMYECKUE  COCAMHEHHUS. bubnuoreka
I'enernyeckas CBSI3b IIOK https://myschool.edu.ru/
HEOPTaHUYECKUX U
OpPraHWYECKUX BEIIECTB
31 Ponbs xumuu B oOecrieueHHH bubnuoreka

9KOJIOTHYECKOM,

I{OK https://myschool.edu.ru/
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SHEPreTUYECKON M MHILEBOM
0€30MacHOCTH, pa3BUTHH
MEIUITUHBI
[IpencraBneanst 00 o0OmUX
30 Hay4YHBIX MpHHLATIAX| 4 bubnuorexa
MPOMBIIUICHHOTO TOJYyYCHUS LIOK https://myschool.edu.ru/
BOKHEHIIIUX BEIIECTB
33 UenoBek B MUpE BEUIECTB U 1 Bbubmanoreka
MaTepUAJIOB LIOK https://myschool.edu.ru/
34 Xumus u 310poBbe yenoBeka | 1 bubsmorexa
1TOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB 34
I10 TIPOTPAMME
YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
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OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA
* Xumusa, 10 xmacc/ T'abpuensa O.C., OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
«IPODAY; AKUHOHEpHOE 0011ecTBO «3narenbcTBO «ITpocsemenue»

 Xumus, 11 xmace/ TI'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiecTBo «M3maarenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Meroandeckoe mocodue — 0a30BbIA ypOBEHb» - M.:

Hpoda 2022 TO/I.
2. O.C.I'abpuensH, I/I.F.OCTpoyMOB «OO0mass XuMHs B TeCTax, 3ajadax, ymnpaxHeHusx. 11
KJIACC» M.: Hpoda, 2023 TOJI.
3. O.CTIabpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumusa 11 kiacc: KouTponbHble U
IIPOBEPOYHBIE pabdoThI K YUYEOHUKY». — M.: Hpodoa, 2021 T.
4. O.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHura ais
YUHUTETIS. Yactb 1 — M.: Hpoda, 2019 TOJI.
5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHHTa IS
YUUTETIS. Yactb 2 — M.: Hpoda, 2022 TOJI.
6. O.CTIabpuensn, I1.B.PemeroB, N.I'.OctpoymoBa «3amaud Mo XUMHH U CIOCOOBI HX
peleHus» - M.: «dpoda», 2021ron.
7. B.I'. HdenucoBa «Xumus 11 kiacc moypounsle mianbsl mo ydeOHuky O.C.I'aGpuensina,
I".I".JIpicoBOI» - Bonarorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y .}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.
9. 9. O.C.I'abpuensia, N.I'.octpoymMoB «XUMHUYECKUN dKCHEpUMEHT B mmKoie 11 kmaccey; - M.:
Hpoda. —2019 rox.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T'azeta «Xumusa» u calt mias yuutens «S uay Ha ypoK XUMHUI»
http://him.1september.ru  Enunas xomnekuus LOP: [Ipenmernas kommekuus «XuMus»
http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4HBIE  IKCIIEPUMEHTBI:
XUMUSL. Konnexmus Poccuiickoro 00111€00pa30BaTEIBLHOTO nopraia
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk6epoBoit
http://www  alhimik.ru =~ Bcepoccuiickass ~ onuMnmuaza  IIKOJIBHUKOB [0  XUMHHU
http://chem.rusolymp.ru Opranudeckass XUMUs: IJIEKTPOHHBIA yUYEOHUK JJISI CPEIHEW IIKOJIbI
http://www.chemistry.ssu.samara.ru OcHoOBBI XUMUH: JEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITHIHA KOJIJIEK: Xumus
http://www.chemistry.ru [uctaniimonHass oJuMIHaaa IO XWMHUH: TEJIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHBIA TPOEKT



