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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHM Ha YpOBHE cpeqHero obmiero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOoBaHUN K pe3ynbTaraM oOcCBOeHUs ¢eaepanbHOH 00pa30BaTEIbHOW MPOrPaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mnpencraneHHbix B DepepaqbHOM T'OCYJapCTBEHHOM
oOpazoBarensHoM crtapaapte COO, ¢ yuérom Konnenuuu mnpenogaBaHus yd4eOHOro MpeaMera
«Xumusi» B 0o0pa3oBaTeIbHBIX opranm3anusx Poccuiickoit denepanuu, peann3yroluX OCHOBHbBIC
o0Opa3oBaTenbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKEHHN «CTpaTerud pa3BUTUS BOCIHUTAHUSA B
Poccuiickoit ®enepanuu Ha nepuoxa a0 2025 roga» (Pacnopspkenue IlpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl 10 XHMHUH, K ONPEACICHHUI0 OOIIel cTpaTeruu
oOyueHus, BOCIIUTAHUA U Pa3BUTHUSL OOyUaIOIIUXCS CPEACTBAMH Y4eOHOTO mpeaMeTa «XUMUsDy IS
10-11 xmaccoB Ha 0a30BOM YpOBHE cocTaBWIM KoHuenTyanbHbie nojoxenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, ColepiKaHus, pe3ylbTaToB OOydeHUs W TPeOOBaHHI K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHue, MOTYyYaeMOe BBITYCKHHUKAMU 00I1e00pa3oBaTeIbHON OpraHU3alni,
SBIISICTCS HEOTHEMJIEMOH YacThl0 HMX 0O0pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIOIIAM 3TaloM
peanu3ali Ha COOTBETCTBYIOLIEM €My Oa30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MpPUCYLINX
[EJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHWs. OTH LEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
IpUPOJBI, (POPMUPOBAHUS MUPOBO33PEHUSI M OOLIEH KyJIbTYphl YEIOBEKa, a TaKKe HKOJOTHUECKU
00OCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO M MPHUPOJHOHN cpene. Peanmm3yercss XxuMudeckoe
oOpa3oBaHHe OOy4alOUIUXCs Ha ypPOBHE CpeaHEro oOIiero oOpa3oBaHUs CpPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJepKaHNuEe B MOCTPOSHHE KOTOPOTO OINpPENeNIeHbl B TPOrpaMMe MO0 XHUMHU C
y4€ToM cnenu(pUuKy HayKd XUMHHM, €€ 3HaYeHHs B MO3HAHUHU MPUPOJBI U B MATEPHAIbLHON KU3HU
o0mmIecTBa, a TaKXke C y4€TOM OOIMMX MeNeld W TPUHIMIIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparnui.

XuMHS Kak 3JE€MEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HIpaeT OCOOYI0 pOJib B COBPEMEHHOMN
LUBWIN3ALUY, B CO3JaHMM HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaja B
(dbopMHpOBaHUE PAMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3[JaHHUE IEJIOCTHOTO MPEICTaBICHUS 00
OKpY>KalollleM MHUpe KaK O €IMHCTBE MPUPOABI U 4YeIOBeKa, KOTopoe (GopMHpyeTcs B XMMUHU Ha
OCHOBE TIOHMMAaHHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHPA, OCO3HAHHS B3aUMOCBSI3U MEXKILY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMONEHCTBYSI C APYIMMH €CTECTBEHHBIMH HAyKaMH, XHUMHS CTaja HEOTheMIIEMOM
YacThI0 MUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO TPYJa U MKHU3HH KaXJI0TO 4YJIeHa
obmectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3HWJaTellbHAs, KaK HayKa BBICOKHX TEXHOJIOTHH
HampaBjIeHa Ha pelIeHue I00aIbHBIX MPo0IeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOI,
HHEPTreTUIECKOH, MUIIIEBOH, IKOJIOTHUECKONW OE30MaCHOCTH U OXPaHbI 30POBBSI.

B coorBercTBMM ¢ OOIMMH ILENIMH M MPUHLUOAMHU CpPEeJHEro oOuero ooOpa3oBaHMS
conepxkanue mnpenmera «Xumus» (10-11 kmaccel, 6a30BBI ypOBEHb W3Y4YEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM s
BBIPAaOOTKM MHPOBO33PEHUECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHUS B JKU3Hb COIMYMa,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiiolmuMHu npeaMera «XUMHs» SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUMHs» U
«O0mas 1 HeoOpraHW4eckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJCpPXAaHUS KOTOPBIX SIBIISIOTCS



OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAaHUH MO HEOPraHMYECKOW XUMHH (C BKIIOUCHHEM 3HAHWU W3
oOmell XUMHUK) B opraHudeckoil xumuu. GopMupoBaHre TAHHOW CUCTEMbI 3HAHWH MPU W3y4YEHUU
mpeaMera 00ecIeYynBaeT BO3MOXHOCTh PAcCMOTPEHUS BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE
OOIINX MOHSTUNA, 3aKOHOB M TEOPUN XUMHH.

Crpykrypa conepkanusi KypcoB — «Opranmueckas xuMus» U «OOmas U HeopraHuveckas
XUMHS» CPOPMUpPOBaHA B MPOrpamMMe MO XUMHH Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3YyYCHHIO
y4eOHOro Mmarepuajia W OOYCIIOBICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWHA Ha
ONpeNeIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHM BEILIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIACCHYECKOW TEOPUM CTPOCHHUS OPraHUYECKUX COCAMHEHUM, a TaKKe
Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX MPEACTaBICHHUI 0 cTpoeHuu BemiecTB. CBeaeHus 00
M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B pa3BUTUU — OT YIVICBOJOPOJOB JO CIOXKHBIX
OMOJIOTMYECKH AaKTHBHBIX COEIUHEHH. B Kypce opraHmdeckoil XUMHH TOJY4YarOT pPa3BUTHUE
chOpMUPOBAHHEIC HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMs IEpBOHAYAILHBIC MIPEICTABICHUS O
XUMHUYECKOHN CBS3M, KIacCU(DUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCMOCTH CBOMICTB BEIIECTB OT
UX CTPOCHUS, O XUMUUECKOU PEaAKIIUH.

[Ton HOBBIM YyriaOM 3peHHs B TMpeaMere «XuMus» 0a30BOro YPOBHS paccMaTpHUBAaeTCA
M3y4YEHHBII HA YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TEOPETHUYECKUN MaTepual W
(dakToNOrMuecKue CBEACHUS O BEUIECTBAX M XUMHYECKOW peakuuu. Tak, B 4aCTHOCTHU, B Kypce
«OO0mmass 1 HeopraHWYyecKas XHUMHUS» OOYYAIOUIUMCS TMPEIOCTABIISIETCS BO3MOXKHOCTH OCO3HATH
3HaYEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJIOJIOTMYECKUX TO3HIIMMA, TIyOxKe
MOHSATh UCTOPUYECKOE M3MEHEHHE (YHKIIUNA 3TOTO 3aKOHA — OT 000O0Imaromen 10 00bIACHIIONIEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrtemMa 3HaHWNA O Ba)KHEWINMX BEIIECTBAaX, MX COCTABE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHUHU, a TAK)KE€ O XMMHUYECKHX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHseTcs B Kypcax 10 w11  KjaccoB  dJeMEHTaMH  COJAEpX aHUS, WMEIOIUMHU
KYIbTYPOJIOTHYECKM W TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHUIO
B3aUMOCBSI3U XUMHUU C IPYTUMU HayKaMU, PaCKPBIBAIOT €€ pojib B MO3HABATEIHLHON U MPAKTUUECKOU
NeSITEeIbHOCTH YeTIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00IaCTH
TEOPUH U TPAKTHYECKUX TPHIOKEHUNW XHWMHUM, TIOMOTAIOT BBIMMYCKHUKY OPHEHTHUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJjemMax, CBSI3aHHBIX C XWUMHEH, KPUTUYECKH
OCMBICTUBATh HMHPOPMAIMI0O U TPUMEHATh €€ Ui TONMOJIHCHHWS  3HAHWM, pelleHus
MHTEJUIEKTYAJIbHBIX W HKCIEPUMEHTAJbHBIX HCCIEIOBATENbCKUX 3a1ad. B 1menom copepkaHue
ydeOHOTO TIpeaMeTa «XHUMHUs» JTaHHOTO YPOBHSI M3y4Y€HUsS OPHUEHTHUPOBAHO Ha (HOPMHUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JUIsi TMOHUMAaHUS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepualbHOE E€IUHCTBO HEOPTAHMYECKOTO W OPraHMYECKOTO MHpa, OOYCIOBIECHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHUEM, IMO3HABAEMOCTh MPUPOJIHBIX SBICHUN IMYTEM HKCIIEPUMEHTA U
perieHus: MPOTUBOPEUUA MEXITY HOBBIMH (DAKTAMHU M TEOPETHUUYESCKUMU MPEANOCHIIIKAaMHU, OCO3HAHNE
PONU XUMUU B PEIICHUU SKOJOTHYECKUX MPOOJIEM, a TaKkKe MPoOIeM COepeKeHHs] SHEPTeTHISCKIX
PECYpPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTHUH U MaTEPHAJIOB.

B mutane pemieHus 3agad BOCHUTAHHS, PAa3BUTHS M COLMATU3ALMU OOYYAIOIIUXCS MPHUHSITHIE
MporpaMMOil 10 XUMHH TIOAXOABI K OMNPEACICHUIO CONIEpPKaHUS W TOCTPOCHHS TMpeaMeTa
MpelycMaTpuBaoT (OPMUPOBAHUE YHHUBEPCATbHBIX YyUYEOHBIX JCWCTBUN, HMeEIIUX 0a30Boe
3HAYEHHUE ISl Pa3INYHbIX BUIOB JESATENbHOCTU: PEIIeHUs MpobieM, MoucKa, aHainu3a u 00paboTku
uH(pOpManuK, HEOOXOMUMBIX [UIsI MPHOOPETEHHUs OIbITa MPAKTHUYECKONM W HCCIeN0BATEIbCKON
NEeATEIbHOCTH, 3aHUMAIOILIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTuke mpenojaBaHuss XMMHH KaK Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs, TaK U Ha
YpOBHE CpeHero o011ero o6pa3oBanus, IpU OMPEAEIICHUN COAEPKATEIIbHON XapaKTePUCTUKH LieTeit
M3y4YeHUs TMpeJAMeTa HaNpaBJICEHUEM IMEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCA



¢dopmMHpOBaHHE OCHOB XHMMHYECKOH HaykHh Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS,
MPAKTUYECKON AESITeNTbHOCTH 4YENOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOAMYECKONW TOYKU 3PEHUS TAKOH MOAXOJ K ONpPENEeNICHUIO Leseil U3yUeHHs MpeaMeTa sBIeTCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo JaHHOU TOYKE 3PCHMSI TJIABHBIMH IEJISIMA U3YUEHUS MpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABISAFOTCS:

¢ (opmupoBaHUE CHUCTEMBI XUMHUYECKHX 3HAHUN KaK BaKHEHIIICH COCTABIISIONICH €CTECTBEHHO-
HAyYHOUW KapTHHBI MHUPA, B OCHOBE KOTOPOU JIeXKAT KITFOUYCBBIC MOHATHUS, (DyHITaMEHTAIBHBIE 3aKOHBI
U TEOpUU XHUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE M IMOHUMAaHHE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHWE C HWCTOPUEH WX pa3BUTHI U
CTaHOBJICHUS;

e (dopmmpoBaHWe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEUIECTB U
XUMHYCCKUX PEaKIUid, HEOOXOAMMBIX JUIsi MPHOOPETEHUsS YMEHUW OPUEHTHPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBJICHHUM, NUMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKONW U MOBCEAHEBHOU
KU3HU;

® pa3BUTHE YMEHHI U CIIOCOOOB AESITENHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaIeHHsI C BEIIECTBAMH.

Hapsny c atuM, conmepkaTenbHas XapakTepUCTHKA IIeNie M 3ajgad HM3y4YeHHs IpeaMeTa B
IporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU MPUOPUTETAMH B
cucteMe cpeaHero odmero oOpa3zoBanus. CerojHsa B MPENOJaBaHUM XUMHUHU B OOJIBIIECH CTETICHU
OTHaETCsl MPEANOYTeHNE TPAKTUUECKON KOMIIOHEHTE COep KaHus 00y4eHUsI, OpUEHTUPOBAHHOMN Ha
MIOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaJACIOIIEro He HAOOpOM 3HAHUH, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CITIOCOOAMH M YMEHHUSIMHU aKTUBHOTO TMOJTYYSHHsI 3HAHUH U
MPUMEHECHHS UX B PEATBHOMN KH3HU JUUIS PEIICHHSI TPAKTHICCKUX 33]1ad.

B cBsizu ¢ 3TUM mpu M3ydeHHH TpeaMeTa «XHUMHs JOMHHHUPYOIIee 3HAYeHHEe MPUOOPETaroT
TaKue IeJH U 33a4M, KaK:

afanTtanus oOydaroluXcs K YCJIOBUSM IMHAMHYHO Pa3BHBAIOIIETOCS MHUpa, (popMupoBaHHE
WHTEIUIEKTYaJlbHO  Pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITETFHOMY TPHHITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUAX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMCHCHHEM;

dbopMupoBaHre y O0ydYalOIIUXCsl KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITHI), HUMEIOIINX
YHHUBEpCAJIbHOE 3HA4YCHWE ISl PAa3JIMYHBIX BHIOB JEATEIBHOCTH: pEHICHHS Ipo0JieM, TTOMCKa,
aHanmm3a U 00paboTku WHGOpPMAIMK, HEOOXOAUMBIX U MPUOOPETEHHUs OMbITa JAEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TIIO3HAHWUHM XUMHH, a TaKXkKe Ui OINEHKH C TIO3HIUH
HKOJIOTHUECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPraHU3M
YeJI0BEeKa U MPUPOTHYIO CPENY;

pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, HWHTEIJICKTYalbHBIX W TBOPUYECKHUX CIOCOOHOCTEH
oOyyaromuxcs: CIoCOOHOCTH CaMOCTOSATENbHO MPHOOpETaTh HOBBIE 3HAHMS 1O XHUMHH B
COOTBETCTBUHM C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BaTh COBPEMEHHBIE HH(OpPMAIIMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA M aHaM3a y4eOHOW M HayYHO-TIOMYJISIPHON HH(OpMAIMH XUMHYECKOTO
COJIEpKaHUS;

dbopMHpoBaHHE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMMATHBHOTO W JIOTUYECKOTO MBIIUICHHUS,
HaOII0IaTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOJUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHUE Yy 00yJaromuxcs yOexIEHHOCTH B TYMAHHCTUYECKOW HAMPABICHHOCTH XUMUH, €
BAXHOW pOJMM B pEIIEHWH T[JIOOANBHBIX MPOOJIEM palMOHAIBHOIO MPHUPOAOINOJIBL30BAHNUS,
MOTIOJTHEHHSI JHEPTeTUUYECKUX PECYpPCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEeKHOTO0 OTHOIIECHUS K MPHUPOJIEC U CBOEMY 3J0POBBIO, a TaKXe MPUOOpETEHUS



OMbITa UCIOJIb30BAHUS TMOJYYCHHBIX 3HAHUM ISl MPUHSTHS TPAMOTHBIX PEUICHUN B CUTYyalMsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSMHU.

B yuebHOM 1u1aHE cpeHero o01ero oopa3oBaHus NMpeaMeT « XUMUs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB IpeIMeTHOI obnacTi «EcTecTBeHHO-HAYyYHbIE TIPEIMETHI».

OO1ee YuCIo YacoB, OTBEAEHHBIX I U3YYEHUSI XUMUH, Ha 6a30BOM YPOBHE CPEHETO OOIIEeTOo
oOpasoBanus, coctaBisieT 68 yacoB: B 10 kiracce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca
(1 gac B Hegeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMeT opraHM4ecKOd XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IOTYYCHUH HOBBIX
BEUIECTB M MaTepuaioB. Teopusi CTpoeHHs opraHudeckux coeguHeHuit A. M. byrtieposa, eé
OCHOBHbIE MOJIOKeHUsA. CTpyKTypHble (OPMYJIbI OpraHHMYECKUX BellecTB. ['omosorus, nzomepus.
XuMHYECKas CBSA3b B OPraHUYECKUX COCAMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBSA3H.

[IpencraBiaenue o kiaccuukanmum opraHuyeckux BemiecTB. HomeHkiaTypa OpraHm4eckux
COEIMHEHUH (cucTeMaTuyecKkas) U TPUBUAIbHbIE HA3BAaHUS BAKHEWUIIUX IPEICTABUTENEH KIJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3Yy4YEHHUS BEIIECTB M MX IPEBpAIICHUN: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKMX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHHUE MOJIEKYII
OpPTaHUYECKUX BEIIECTB, HAOIIOJCHUE U ONHCAHHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHUE, O0OYTIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKMM pax. MeraH u 3TaH — nOpocTeimue
IIPEICTAaBUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOMCTBA (PEAKIMM 3aMEIICHUs] U TOPEHMUS),
HaXO0XJIEHUE B IPUPOJIE, TOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psf. DTWIEH M MNpONWIeH — MpocTeine
NPEJCTaBUTENIN AJIKEHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakluu TUAPHUPOBAHUA,
raJlor€HUPOBAHNUS, THJIpaTallii, OKUCIEHUS U MOJIUMEPHU3alliN), TOJIy4eHNUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u wmetwnOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XMMHUYECKHE
cBoiicTBa (peakius noiauMmepusannn). [lonyyeHre CHHTETUUECKOT0 KayuyKa U pe3HUHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHsI, TOMOJOIMYECKHH psil. ALETHIICH — MPOCTeHIIHiA
[IPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3MUEeCKHe W XHMHUYECKHE CBOWCTBA (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOJTyUeHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3HUYECKHE M XHMMHYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAaHUS W HUTPOBAaHMSA), NOJY4YEHUE U TpUMEHeHue. Toryon: cocmas, cmpoeHue,
@uzuueckue u Xumuyeckue ceoucmea (Peakyuu 2an02eHUpO8anus U HUMpOBAHUs), NOJYYeHUue U
npumeHnenue.  TOKCMYHOCTb  apeHOB. ['eHeTHueckas  CBA3b  MEXIy  YIJIEBOJOPOJAMH,
MPUHAIEKAITIMU K Pa3IMYHbIM KJaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOpo0B. [IpupoaHblii ra3 u nmomytHele HeTsHbIE ra3el. HedTh
n e€¢ mpoucxoxaeHue. CrocoObl nepepaOOTKH HEPTH: MEPEeroHKa, KPEKUHI (TepMHYECKUH,
KaTaJIUTUYeCKui ), muponu3. IIponykTel nepepaboTku He()TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U
B ObITy. KaMeHHBII yrosib 1 MpoIyKThl €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METO/bl M3Y4YEHHMS BEIECTB M MX IPEBpAICHUN: O3HAKOMIIEHHE C
oOpa3uami IIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTs» u «Yroab», MoleaupoBaHUE
MOJIEKYJI YTJIEBOIOPOIOB U TaJOr€HOMPOU3BOHBIX, TPOBEIEHUE IPAKTUYECKON pabOThI: MOJIy4YeHHE
STHJIEHA U U3yYEHHUE €0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenus no ypaBHEHHIO XMMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA UCXOIHOIO
BEIIIECTBA WJIM MPOJYKTA PEAKIIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeANHEHUs!




[IpenenpHBIC OJHOATOMHBIE CHUPTHI. METaHOJ M 3TAHOI: CTPOCHHE, (PU3NIECKHUE U XUMUYECKUE
CBOHCTBa (peakUUM C AaKTMBHBIMM METaJlJIaMM, TaJlOT€HOBOJIOPOJAMH, TOPEHME), MPUMEHEHHE.
Bonopoansie cBsi3M MEXJy MOJIEKYJIaMH CIHUPTOB. [[elicTBME METaHOJa M ATAaHOJA Ha OPraHU3M
YeIJI0BEKA.

MHoOroaToMHbI€ COUPTHL. DTHIICHTIUKOIb M TIIMLIEPUH: CTPOCHUE, (PU3UUECKUE U XUMHUUECKUE
CBOMCTBA (B3aUMOJICICTBHE CO LIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAsl peaklUsi Ha MHOTOaTOMHBbIE
cnupthl). JlelicTBre HA OpraHu3M yenoBeka. [IpuMeHenre ruuepyuHa v STUIICHIJIUKOJISL.

@deHou: CTpOEHUE MOJIEKYJbl, (PU3MUECKHE W XUMHUYECKHE CBOicTBa. TOKCHMUHOCTH (peHoua.
[Tpumenenue peHona.

Anbnerunpl u kemonwvl. opManbpaeru, aleTanbIeru]: CTpoeHue, Gpusnyeckue 1 XUMHUYECKHe
CBOMCTBAa (peakuMM OKHUCIIEHHUS M BOCCTAaHOBJICHHS, KAaueCTBEHHBbIE pEAKIUH), IOJy4EHHE U
IIPUMEHEHHUE.

OMHOOCHOBHBIE TpeeNIbHbIe KapOOHOBBIE KHCJIOTHL. MypaBbUHAs M YKCYCHAs KHCIIOTHI:
cTpoeHue, (pu3NyYecKre U XUMHUYECKue CBOIcTBa (CBOMCTBa, o0IiMe s Kjlacca KHUCJIOT, PeaKIMs
TepuUKaAMK), TOIXydeHHe U TnpuMeHeHune. CTeapuHOBass W OJEWHOBAas KHCIOTHI  Kak
IPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblda Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, MX
MOIOIIEE ACUCTBUE.

Crnoxnble 3pUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3GHpoB. Kupbl.
I'mpponus xupos. [Ipumenenune xupoB. buosornaeckas posib KUPOB.

VYriaeBoapl: cocTaB, KiaccU(UKalus yrieBoAOB (MOHO-, OU- W Iosucaxapujsl). ['mokosa —
MPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (DU3MYECKHE M XUMHUYECKHE
cBolicTBa (B3aumoJeiictBue ¢ ruapokcuoM Mmeau(ll), okucienue aMmMHayHBIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHOBIIeHHE, OpOKEHHE TJIIOKO3bI), HAXOXKICHWE B MPHPOJE, IPUMCHEHHE,
6uosornueckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemniono3a kak NpupoaHble noaumepbl. CTpoeHHe KpaxMana M 1LEJUIHOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaa (THIPOJIN3, KaUeCTBEHHAs PEAaKILUs C HOI0M).

OKCHepUMEHTAIbHBIE METO/bl M3yY€HHUS BEIIECTB W UX IMPEBpaALICHUI: TpOBeIEHuE,
HaOJI0ICHNE M ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CHUPTOB, KAUECTBEHHBIE PEAKLUU
OJIHOATOMHBIX CNUPTOB (OKHCIeHue »dTaHona okcugoMm Meau(ll)), MHOroaromMHsIX CHUPTOB
(B3aumogpeiictBue ruuepuHa c ruapoxkcugoM Mmeau(ll)), anpaernzoB (okuciaeHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) u ruapoxcumom meau(ll), B3ammosmencTBre Kpaxmaia ¢ HOAOM),
MIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOU KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenus mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BELIECTBa WJIN MPOAYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 MCXOJIHBIX
BEIIECTB WJIU MPOJIYKTOB PEAKLIUH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMHUHOKHCIIOTHl Kak aM(OTepHble OpraHudyeckue coequHEeHUs. DHU3MUecCKue M XUMHUYECKUe
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benku kak npUpOIHBIE BBICOKOMOJEKYJSIpHBIE coeAMHEHMs. llepBuuHas, BTOpUYHas U
TpeTHyYHasi CTpyKTypa OenkoB. XHMHYECKHE CBOICTBAa OEIKOB: THAPONN3, JeHaTypalus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

OKcliepUMEHTAlIbHbIE METOJbl M3Y4YEHHs BELECTB W HX IMpeBpallleHui: HaOIrofeHue u
OIKCaHUEe JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalusi OENKOB MpPU HAarpeBaHWH, I[BETHBIC PEAKIIUU
O€JKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA



OcCHOBHbIE TOHATUS XHUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHMIl: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIEHb IOJIMMEPU3ALNHU, CPENHAS MOJEKYJsIpHas Macca. OCHOBHBIE METOBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U ITOJIMKOHICHC AL

OKCIEpUMEHTAJIBHBIE METOIBl M3Y4YCHHMS BCIIECTB M MX IPEBpAILCHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaIMeTHBIX CBA3€M Npu M3ydeHMM oprannyecko xumuu B 10 kiacce
OCYILECTBIISETCS Yepe3 UCIIOIb30BAHNE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITHH,
SBJISIOILNXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01e ecTecTBEHHO-HAY4HbIE MOHSTHS: SIBICHHE, HAy4YHbIH (akT, rUIoTe3a, 3aKOH, TEOpHs,
aHaIM3, CHUHTE3, KiIacCU(UKAIMs, TEePUOJUIHOCTh, HAOIIOJACHUE, HW3MEpEHHE, OSKCIIEPHMEHT,
MOJIETIUPOBAHUE.

®usnka: marepusi, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, dHEPreTUYECKUN YpOBEHbD,
BEIIECTBO, T€N0, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PM3NYECKUE BEIMUYMHBI U €JUHULBI UX
U3MEpEeHUsl.

buonorus: xierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHumsMe, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: NUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOI'O IHUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE IIpenapaTsl, MaTE€pUaIbl U3 MCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMuyeckuit  aneMeHT. AtoM. Slopo aToMa, UW30TOMBI.  DJEKTPOHHAs  00OJOYKA.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d- smementsl. OCOOEHHOCTH
pacmpesienieHuss >IEKTPOHOB MO OpOUTaIsIM B aToMax »JJIEMEHTOB IMEPBBIX UYETHIPEX MEPHUOIOB.
DneKkTpoHHask KOH(UTypalys aTOMOB.

Ilepuoanueckuii 3akoH u [leprnonnueckas cucrema xumuueckux 3neMeHToB J[. . Menneneesa.
CBsa3p nepuoauyueckoro 3akoHa W Ilepuoguueckoil cuctembl XUMUYECKHX djeMmeHToB [[. U.
MeHeneeBa ¢ COBPEMEHHON TeOpuel CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
XUMHUYECKUX DJIEMEHTOB M OOpa3yeMbIX HWMH TPOCTBIX M CJOXKHBIX BEIIECTB MO TpynmaM |
nepuoaaM. 3Ha4eHUE NePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemecTBa. XUMHUECKas CBA3b. BUIbI XMMHUECKOH CBsI3U (KOBaJECHTHAsI HEMOJIIpHAas
U TIOJNISIpHAsA, MOHHAs, MeTaJuinueckas). MexaHu3mMbl 00pa30BaHUs KOBAJIGHTHOM XUMHYECKON CBSI3U
(oOMeHHBIH u JIOHOPHO-aKIIETITOPHBIN). Bonoponnas CBSI3b. BanenTtHoCTb.
DneKTpooTpulaTeabHOCTh. CTeneHb OKUcaeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYJIApPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THUINBl KPUCTAUIMUYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUMA
KPUCTAJUIMYECKON PEIIETKH.

[TondaTne O AuCnepcHbIX cHUCTEMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas nons
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHWYecKHMX coeauHeHuil. HoMeHKIaTypa HEOpPraHWYeCKHX BEIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX BEILIECTB, MPUHAUICKAIUX K PA3TUYHBIM KJIACCAM.



Xumnueckass peaknus. Knaccudukanuss XUMHUYECKHMX pPEaKUMii B HEOPraHUYECKOW U
OpraHMYeCKOM XMMHH. 3aKOH COXPAHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS M NPEBpALLCHUS
SHEPrUM NPU XUMUYECKUX PEaKLUAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (GakTopoB. OOpaTUMbIe peaKIUu.
Xumuueckoe paBHoBecHe. PaKTOPbI, BIUSAIOIINE HA COCTOSTHUE XMMUUECKOro paBHoBecus. [Ipunuun
Jle lllarense.

Onextponutnueckass auccounanus. CuwibHble U cnalObie  31ekTponuThl. Cpema BOIHBIX
PacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepUMEHTAIbHBIE METOJIbl U3YUYCHHs BEIIECTB M MX MPEBPAILEHUIN: JEMOHCTpALUs TaOJIHIl
«Ilepuoguyeckas cucreMa xumudeckux dsyeMeHToB JI. M. MeHneneeBa», H3ydeHHE MOAECIIEH
KPUCTAINIMYECKUX PElIETOK, HAONIOJCHHEe W ONUCAaHUE JAEMOHCTPALMOHHBIX U JaOOpaTOPHBIX
OIBITOB (pa3/okKEHHE IEPOKCHa BOAOPOJAa B NPUCYTCTBUM KaTajlu3aTopa, OIpPENEICHHE CpEebl
pPacTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCAIBHOIO HWHAMKATOPa, PEaKIMd HOHHOTO OOMEHa),
MIPOBE/ICHUE TPAKTHUECKOW PaboThl «BrusHUE pa3indHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON
peaKkLum.

Pacuérnble 3anaum.

Pacuétel mo ypaBHEHMSIM XUMHUYECKHUX PEAKUUH, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCIOJIB30BAaHUEM IOHATHUS «MACCOBAs A0 BEIIECTBAY.

Heopranunueckasi xumms

Hewmeramnsl. [lonoxenne HemeramuioB B [leproandeckoil cucreMe XUMHUYECKHX 3JIEMEHTOB /Jl.
N. MenpeneeBa u 0cOOEHHOCTH CTpOeHHsI aTOMOB. PU3nyecKkre CBOWCTBA HEMETAIUIOB. AJUIOTPOTIUS
HEMEeTaJUIOB (Ha IMpUMeEpe Kuciaopoaa, ceprl, pocdopa u yriepona).

XUMHUECKUE CBOICTBA BaKHEHIINX HEMETAIOB (TaloreHoB, cephl, a30Ta, (pocdopa, yrieposaa
Y KPEMHHUSI) U UX COCIMHEHUM (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSTMHEHUH).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. Ilonoxenune MeramioB B llepuognyeckoi cucreMe xumudeckux siemeHTos /I .
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DSJIEKTPOHHBIX O000J0YEeK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTamioB. CIUIaBbl METAUIOB. OJNEKTPOXMMMUYECKUN psii HaNpsKeHU
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIINX METAUIOB (HATPUH, Kalui, Kadbllid, MarHui, aJlOMUHHM,
LIUHK, XpOM, XKeJe30, Me/ib) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUS BEUIECTB M MX IPEBPALICHUN: M3Yy4EHHE KOJUIEKIMH
«MeTansl U CIIaBbl», 00Pa3[0B HEMETAIOB, pELIeHHE SKCIIEPUMEHTANbHBIX 33/1a4, HA0II0ACHUE U
OIMCaHME JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOAECUCTBUE TMJIPOKCUIA AITFOMUHUS
C pacTBOpaMU KUCJIOT U IL€J0Ye, KaueCTBEHHBIE PEAKI[MN Ha KAaTHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe WM
00bEMY OJHOTO M3 YYaCTBYIOLIMX B PpEAKIMH BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMUECTBa
BELIECTBA) MPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xuMum B oOecrieueHWH HKOJIOTHYECKON, SHEPreTHUYECKOM M THIIEBOH O€30MacHOCTH,
pa3BuTHU MeAULIMHEL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBnenuss 06 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO MOJYyYEHHUS Ba)KHEUIINX
BEILECTB.



YenoBek B MHUpE BEUIECTB M MATEpUAIOB. BAKHEWIINE CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTepHallbl, KpAacKd, CTEKIO, KEpaMHKa, MaTepuaibl s JJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIEC yJO0PEHUSI.

XUMHS U 30pOBbE YEJIOBEKA: MPaBUJIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaToB, IpaBuila
0€30IacHOTO MCIIOB30BAHUS IPENapaToOB OBITOBOM XUMHUH B TOBCEIHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBSI3€H MpH W3ydeHUHM oOlied m HeopraHwdeckoid xumuu B 11
KJIacce OCYIIECTBIIIETCS Yepe3 UCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyUHBIX IOHATHH, Tak U
IIOHATUH, ABIIAIOIIMXCA CUCTEMHBIMHU JUISl OTJEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1re ecTecTBEHHO-HAyYHble NMOHATHUS: HAayuHBIH (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KJIacCu(UKAIH, NEPUOTUIHOCTD, HAOIOIEHHIE, YIKCIIEPUMEHT, MO/ICTTMPOBAHNE, U3MEPEHHE,
SIBJICHUE.

®usuka: Marepus, HSHEPrUs, Macca, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H3O0TOI,
pallMOAaKTUBHOCTb, MOJIEKYJIa, PHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTtHoe
COCTOSIHUE BEIECTBA, PU3NICCKUE BEIMIUHBI U €IMHUIIBI KX H3MEPEHHS, CKOPOCTb.

Bbuonorus: knerka, opraHusm, sKocucrema, ouocepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOoIorus: XMMHYECKasi NPOMBIIUIEHHOCTb, METAJLIYprusi, IPOU3BOACTBO CTPOMTEIBHBIX
MaTEepUaIoB, CEJIbCKOX O35 CTBEHHOE IIPOU3BOJCTBO, IIUILIEBAst IIPOMBIIIIEHHOCT,
dapmarieBTHYECKasi TPOMBIIIJICHHOCTD, MPOMU3BOICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO
KOHCTPYKLIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAsS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBLI 110 XMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBimuBaeT TpeOOBAHUS K pe3ybTaTaM OCBOCHHS OOYYAIOIIMMUCS IIPOrpamMm
cpeanero ooOmiero o0pa3oBaHMA (JIMYHOCTHBIM, METAaNpEIMETHBIM M MpeaMeTHbIM). Haydno-
METOJIMYECKOM OCHOBOM ISl pa3pabOTKH INIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B COOTBETCTBUM € CHCTEMHO-AEATEIbHOCTHBIM MOJIXOJOM B CTPYKType JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs BbIIEIICHBI
CJIETYIOIIME COCTABISIOIIUE:

OCO3HAaHUE OOYYAIOIIUMUCS POCCUMCKON TPaKJAHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJIMyMe MOTUBALUU K 00y4EHUIO;

[[EJICHAIIPABIICHHOE DPAa3BUTHUE BHYTPEHHUX YOEKICHHH JHYHOCTHM Ha OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaromIMXCs PYKOBOACTBOBATHCS B CBOEU JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, HPUCYIIMMU  LIEJOCTHOM CHCTEME XUMHYECKOIO
o0Opa3zoBaHUs;

HAJIMYHME TPABOCO3HAHMS SKOJOTMUYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IENIM U CTPOUTH
KU3HEHHBIC TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS NMpeaAMeTa «XUMHS» JOCTUTAIOTCS B €UHCTBE y4eOHOH U
BOCIIUTATEIbHON JESATENIbBHOCTU B COOTBETCTBUM C TyMaHUCTHYECKMMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU M UJA€aJaMH POCCHUICKOTO TIpa)<IaHCKOro OOIIecTBa,
NPUHATBIMU B OOLIeCTBE HOpPMAMHM U MpaBUJIaMM IIOBEAEHUS, CIIOCOOCTBYIOIIMMH Mpolieccam
CaMOII03HaHUsl, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIm4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeIMeTa « XUMUS» OTPakatoT chOPMUPOBAHHOCTH OTBITA
MIO3HABATEIbHON W TNPAKTUYECKOM JEsTeNbHOCTH OO0Yy4arolMXcs MO pealn3ali HPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMSA

OCO3HAaHUSA OOYYAIOUIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OO0S3aHHOCTEW, YBaXEeHHS K
3aKOHY M MPaBOMOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpaBUjaX MEXIUYHOCTHBIX OTHOILIEHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH NEATETBbHOCTH HPU CO3JaHUM Y4YEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI IPYTUX MpH
aHaJIM3€e pa3IMyYHbIX BUJOB YUeOHOU NEeATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAyYHOMY HACJIETUI0 OT€YECTBEHHOW XHUMHH;

YBa)XKEHHS K TPOIIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XHWMUH,
OCO3HAHUS TOTO, YTO JIOCTH)KEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTENbHBIX HAOMI0EeHUH, KPOIOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYE€HUHU U MOCIEAYIOUIEM aHalu3e HHPOpMaIiK O
IIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

10



CIIOCOOHOCTH OIICHUBATh CUTYalluW, CBA3AHHBIE C XMMHYECKUMU SIBJICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

FOTOBHOCTH OLICHMBAaTh CBOE TOBEJCHHE M TIOCTYNIKM CBOMX TOBapUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHWs IIEHHOCTEH 3I0pOoBOro W Oe3omacHoro oOpasza JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37]0POBbBIO;

coOroIeHHsI TIpaBUJl 6€30MMaCHOT0 OOpaIleHUs C BEIIECTBAMU B OBITY, ITOBCETHEBHOW YKM3HU U
B TPYJIOBOH JESTEIBHOCTH;

MMOHUMAaHHUS IEHHOCTU TPAaBWJI UHJIWBUIYATHHOTO M KOJJIEKTUBHOTO O€30ITaCHOTO MOBE/ICHUS B
CUTYalHUsIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIFOACH;

OCO3HAHUS TIOCIEACTBUIA U HENPUSATHS BpPEIHBIX MPUBBIUEK (YNOTpeONeHUsl alKorojs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-MCCIICOBATEIbCKONH  JCSITEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U JPYTUX BUAAX ACITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YacTHE€ B PEIICHUH TMPAKTUYECKUX 3aJlad  COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3YyUYEHUIO TTpodeccuil pa3iuvyHoro pojaa, B TOM YKCIE HAa OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM N€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYaJIbHON TpaeKTOpUU OOpa3oBaHUs, OyHylIeH
npodeCcCuu U peaau3alui COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEM 00111eCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

HKOJIOTMYECKU 11eJecO00pa3HOTr0 OTHONIICHHUS K MPHUPOJe, KaK HCTOYHHKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJ00ANTbHOTO XapaKTepa HKOJOTMUECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUA HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKCHHM XWMHH JJsl PEIIeHUs BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JECUCTBUH, MPUHOCAUIUX BPEJ OKpYXarolled MPUPOIHON cpelie, yMEHHUs
MIPOTHO3UPOBATH HEOIATOMPHUITHBIC YKOJIOTHYECKUE TTOCIEICTBHS MPEINPUHUMAEMBIX JEUCTBHI U
MpeA0TBpaIaTh UX;

HaJU4Msl PA3BUTOTO  DKOJIOTMYECKOTO MBIIUICHUS, 9JKOJIOTHUYECKOW KYJIbTYPBI, OIBITA
NESATEIbHOCTH  SKOJOTMYECKOM  HANpaBIIEHHOCTH, YMEHHS  PYKOBOJICTBOBATHCS UMM B
MMO3HABATEIPHOW, KOMMYHUKATUBHOM M COIMAIBHOM TMPAKTHUKE, CIIOCOOHOCTH W YMEHHsSI aKTHBHO
MPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOM MPAKTHKH;

MOHMMAaHUSA CHeNU(PUKA XUMHH KaK HayKH, OCO3HaHUs €€ poiu B (HOPMHUPOBAHHUH
paIMOHAIBPHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJTOCTHOTO MPEACTABICHHUS 00 OKpyKaromem
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEIOBEKA, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEN U PELICHUU
po0JIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAUYMMOCTH XUMHUU JJIs COBPEMEHHON IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIMpPaBJICHHOCTH W BAXXKHOW pOJIM B CO3JaHUM HOBOW 0as3bl MarepuaabHOMN
KYJIBTYPbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS UYEIOBEYECTBA — CBHIPHEBOWA,
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SHEPreTHYECKOH, MUIIEBON M IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUITUHBI, 00ECTICUeHUN
YCIIOBHMH YCIIEIIHOTO TPYAA U 3KOJOIMUECKU KOM(OPTHOM KMU3HU KaXKI0r0 4ieHa 00I1eCTBa;

€CTECTBEHHO-HAyYHOH  IpDaMOTHOCTH:  IIOHMMAaHUSl  CYIIHOCTH  METOJOB  IIO3HAaHUS,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAHUS s
aHaJIn3a U OOBSCHEHUS SIBICHUN OKPY)KAIOLEro MUpa U IPOUCXOJALIMX B HEM U3MEHEHUM, YMEHUS
7ienaTb 0OOCHOBAaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX (DAKTOB U UMEIOIUXCS JAaHHBIX C LIENbIO
II0JIy4EHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIHO HCIOJb30BaTh XMMMUYECKHE 3HAHMS JUIsl pelleHus NpolseM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpyZa B Pa3InYHBIX cepax MpohecCHOHATBHON IeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHHUSI YYEOHOTO MpenMeTa «XUMUs» Ha YPOBHE CPEIHEro
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYMMbIC JUIS  (OPMHUPOBAaHUS MHUPOBO33PEHUS OOYYAIOIIUXCS  MEXKIUCIUILTHHAPHBIC
(MexxnpeIMeTHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa H
crienu(UKy METOIOB IO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEpPTHUsl, IBJICHUE, MIPOIIECC, CUCTeMa, HAyYHbIN (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHe);

YHHMBEpcaibHble Yy4eOHble AeWcTBUs (MO3HABAaTENbHbIE, KOMMYHUKATUBHBIE, PErYyISTHUBHBIE),
obecrieunBarone GopMHpPOBaHUE (YHKIMOHATIBHONH TPAMOTHOCTH W COLMAIBHOW KOMIICTCHITUH
00yJaronmxcs;

CIIOCOOHOCTH 06yqa101u1/1xc;1 HCIIOJIb30BAaTh OCBOCHHBLIC MCKINCHUIITIMHAPHBIC,
MHPOBO33PCHYCCKNEC 3HAHNA U YHUBCPCAJIIBLHBIC y‘-I€6HBIe HGfICTBI/IfI B IIO3HABATCILHON U COIII/IEU'IBHOﬁ
IIpaKTUKE.

MeranpeameTHbie  pe3yibTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCATBHBIMU  y4€OHBIMHU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JACHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITEIbHO  (hOPMYyTUpOBaTh M aKTyaJIU3UpPOBaTh MPOOJIeMy, BCECTOpOHHE €&
paccMaTpuBarth;

OonpeacIATh UCIN ACATCIbHOCTH, 3aaBas mapaMeTpbl U KPUTEPHUU UX TOCTHIKECHUA, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABIEHHBIMU LEISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HAHUHI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapakTepHble MPU3HAKM TOHATUH W  YCTaHaBIMBaThb WX  B3aUMOCBA3b, HCIOJIb30BATH
COOTBCTCTBYIOIIUE TOHATUA IJIA 06’B$ICH6HI/I$[ OTACJIBbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXKACHUS (MHAYKTHBHBIE, JI€IyKTUBHbIC, MO aHAJIOTUHU), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PACCMATPUBACMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOIBI U
3aKJIFOYCHUS,;

MPUMEHATh B TIPOIIECCE IO3HAHUS, HCIIOJNB3YeMble B XHUMHU CHMBOJIMYECKHE (3HAKOBBIC)
MoJieTH, MpeoOpa3oBBIBATh MOJCIBHBIC MPEACTABICHUS — XUMHYECKHU 3HAK (CMMBOJ) DJIEMEHTA,
XuMudeckas popmyia, ypaBHEHHE XUMUYECKON PEaKIIUU — TIPH PEIICHUN YU4eOHBIX ITO3HABATEIBHBIX
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U TPAKTUYECKUX 3a]a4, NPUMEHATh Ha3BAaHHBIC MOJEIbHbBIC MPEICTABICHHUS JUIS BbISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BELIECTB M XUMHUECKUX PEaKLUH.

2) 6a3oBbIe HcciIe0BaTeIbCKHE JeHCTBHUSA:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynmupoBaTh LENM M 33JaYd  UCCIENOBAHMSA, HCIONB30BaTh  IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA IIO3HAHUSA U OCHOBBI JUIS
(bopMHpPOBaHUS TUITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJCTh HAaBBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS M IPOBEACHMUS  YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIONaTh 33 XOAOM IIpolecca, CaMOCTOATEIHHO
IIPOrHO3UPOBATh €ro pe3yiabTar, (OpMyIUpoBaTb OOOOWIEHHS M  BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEOBAHMSI, COCTaBISATh OOOCHOBAHHBIM OTYET O MPOAETAHHOU
pabore;

nproOpeTaTh OMBIT YYCHHUECKOW MCCIIEAOBATENLCKOM U MPOEKTHON AEATEIbHOCTH, TPOSIBISATH
CIIOCOOHOCTh M FOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIleHUs MPaKTHUECKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METO/IO0B TIO3HAHMUSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3MUYHBIX MCTOYHMKAX HH(pOpManuu (Hay4HO-TIOMYJSipHAs JHTEparypa
XMMHUYECKOIO COJIepXKaHMsl, CIpaBOYHble TmocoOusi, pecypchl IHTepHeTa), aHaJIW3UPOBATh
MHGOPMALIHIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3ampoCchl W TPUMEHATH pa3IUYHBIE METOJIbl TpPH TIOMCKE H OTOOpe
nHpopManuu, HeOOXOJUMOM [T BBIMOJIHEHHS YUeOHbIX 33/1au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT HCIOJIB30BAaHUA HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpMy IMpencTaBieHUs HHGOpMaluu (CXEMBbI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIF30BaTh HAYYHBIN SI3BIK B KA4ECTBE CPENICTBA MPH padoTe ¢ XUMHUECKOW MH(pOpMannei:
OPUMEHATh MEXIpeaAMeTHbIe ((u3nyeckue W MaTeMaTHYecKHe) 3HAKW M CHUMBOJIBL, (OpPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

OgJaaenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1€HCTBUAMU:

3aaBaTh BOIIPOCHI O CYLIECTBY OOCYKAaeMOl TeMbl B XoJe AMajora /WM IUCKYCCHH,
BBICKa3bIBaTh  HWJE€H, (QOPMYJIMPOBATH CBOM  MPEUIOKEHUS  OTHOCHUTEIFHO  BBITIOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYNaThb C TpE3€HTalued pe3ylbTaTOB I103HABATEIBHON JEATENbHOCTH, IONYyYEHHBIX
CaMOCTOSITENTLHO MJIM COBMECTHO CO CBEPCTHHKAMM IPU BBIOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPaKTUYECKOH pabOThI MO MCCIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB, peaju3alud y4eOHOro
npoekta M (HOpMyIHpOBaTh BBIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBaHUN MyTEM
COTJIaCOBAHUS MTO3UIIMKA B XO€ OOCYKIEHUS U 0OMEHa MHEHUSIMH.

OBiaieHne YHUBEPCAJIbHBIMH PeryssTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh W  OCYILECTBISATH CBOIO TIO3HABATEIBHYIO JI€ATEIbHOCTD,
ompenensas e€ LeNMd M 3aJaud, KOHTPOJUPOBATh MU MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
Ipe/UlaraéMplii  QJIFOPUTM JEWCTBUI INpH BBIIOJIHEHUU Y4E€OHBIX M HCCIENOBAaTEIbCKUX 3ajad,
BbIOMpaTe Haunbonee 3¢pdeKkTuBHBIA crocod MX pemeHus ¢ y4€TOM IOJNyYCHHs HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI
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10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKakOT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUH O XUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XUMHHM B IO3HAHUHU SBJICHUM NPUPOABI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJIbTYypbl JHYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIMMOM IJsi  pelieHus
MPAKTUYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO U
MIPUPOAHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XUMHYECKHUX 3HAHUHM, KOTOpPAsl BKIIFOYAET: OCHOBOIIOJIATAIOIINE MOHITHS
(XMMUYECKUIl 3JIEMEHT, aToM, »JJEKTPOHHas 000J04YKa aToMa, MOJIEKYJa, BaJECHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XMMHMYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalI€HHast), MOJIb, MOJISIPHAsl Macca, MOJIAPHBIA 00BEM, YIIE€pOJHBIA CKeNleT, (PyHKIMOHAIbHAS
rpynma, pagukai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPO.
U a30TCO/EpKAILLME COEAUHEHUS], MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHMS); TEOPHH U 3aKOHBI (TEOPUS CTPOEHUs oprannueckux BemiectB A. M. bytiepoBa, 3akoH
COXPAHEHHUS MACChI BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUHU; MUPOBO33PEHUYECKUE
3HaHMS, JIeKAIIMEe B OCHOBE IOHMMAHMS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(haKTOJOTHUECKUE CBENEHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH W OE30MaCHOM HCIOJIb30BAHUU
BaXHEHIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTUYECKOM 1eATEIHbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE NMPU3HAKU TOHATUM, yCTAaHABIMBATh UX
B3alMOCBA3b, MCIIOJB30BaTh COOTBETCTBYIOUIME IIOHATUS IPHU OMNMCAHWM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHECHU;

c(OPMHPOBAHHOCTh YMEHHH HCMOJIb30BaTh XHUMHMYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalI€HHON) (OpMysn OpraHM4YEeCKUX BEIIECTB U
YPAaBHEHUN XUMHYECKHMX PEaKLUM, U3rOTaBIMBaTh MOJEIN MOJIEKYJ] OpPraHMYECKHUX BEUIECTB MJIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHAaBIMBAaTh NPUHAAJICKHOCTh M3YUYEHHBIX OpPraHUYECKHX
BEUIECTB 10 MX COCTaBYy WU CTPOEHUIO K ONPEAeNEHHOMY KJacCy/Tpylie COeIWHEHUN
(YyraeBoJopo/sl, KMCIOPOJ U a30TCOJAEpIKAINe COEIUHEHUS, BHICOKOMOJIEKYIISpPHbIE COEIMHEHMS),
JIaBaTh WM Ha3BaHMA N0 cucreMatmueckoid HomeHkiarype (IUPAC), a Takxe mNpHUBOIUTH
TPUBUAJIBHBIE HAa3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHIEH, NPOMNWIEH, AalleTUJICH,
STWJIEHIJIMKOJIb, MIULEPHH, (heHou, popMaibaeru, aleTaabIeru, MypaBbiHasi KHUCIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAs KHCJIOTAa, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, (PYKTO3a, Kpaxmai, LEeJUII0J03a,
TJIALKH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAENATh BHIbl XHMHYECKOH CBA3M B OPraHUYECKUX
COEeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJO0XKEHUSI TEOPUU CTPOCHUS OPraHMUECKUX BEILECTB
A. M. bytneposa /1t 00BSCHEHHS 3aBHCIMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pPa3IMYHBIX KJIACCOB OPraHMUYECKHUX BEIIECTB (METaH, JTaH,
STWJICH, TPONWJIEH, aleTwieH, OyraaweH-1,3, metunOyraaueH-1,3, O€H301, METaHOJ, ATaHOI,
STUJICHIJIMKONb, TIHUIEPHH, (EHOJN, aleTalbIeru],, MypaBbHHAas M YKCYCHAasi KHUCIJIOTHI, TJIIOKO3a,
Kpaxmall, IeJUII0I03a, aMUHOYKCYCHAasl KHUCIIOTa), WJUTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXIY
HUMH YpaBHEHUSIMU COOTBETCTBYIOLIMX XUMHYECKHX PEAKIHUI C HCIOJb30BAHUEM CTPYKTYPHBIX

bopmyir;
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c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEePH30BaTh HCTOUYHUKHU YIIIEBOJOPOJHOTO CHIPbs (HE(TH,
MPUPOAHBII Tra3, yrojp), CIOCOOBI UX MEpPepadOTKHM M MPAKTUYECKOE NpPUMEHEHHE MPOAYKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUYMCICHUS MO XUMHUYECKUM YPaBHEHMSIM (Macchl,
00bEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOAYKTAa PEAKIMH 10 M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIJIH MPOJYKTOB PEAKIIH);

c(OpPMUPOBAHHOCTh YMEHHUH BIAQJCTh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH MIPH U3YUYECHUHU BEIIECTB M XUMHUYECKHX SIBJICHUN (HAOI0/IEHUE,
U3MEpPEHHUE, IKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BaTh CUCTEMHBIE XMMUYECKUE 3HAHMS IJIs
MPUHATUSA PEUICHUNM B KOHKPETHBIX XU3HEHHBIX CHUTYalMsSIX, CBS3aHHBIX C BEUIECTBAMU M HX
MIPUMEHEHHUEM;;

c(OpMUPOBAHHOCTh YMEHUU COOMIOJaTh MpaBUjia TMOJIH30BAHUS XUMHUYECKOM TOCYyAoN u
na0opaTOpHBEIM 000pYIOBaHHEM, a TaKXKe IMpaBHa OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUJIAaHUPOBaTb M  BBIIOJHATh XUMHYECKUH OSKCIIEPUMEHT
(mpeBpallleHusi OPraHUYEeCKHX BEIEeCTB MPU HArpeBaHUU, MOJyYEHUE HTHIIEHA U H3y4YCHHE ero
CBOMCTB, KaUECTBEHHbIE PEAKLMU OPraHWYECKUX BEIIECTB, J€HaTypanusi OEJIKOB IPU HarpeBaHUH,
[[BETHBIE peakluu OEJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKU 0€30MaCHOCTHU MPH 00pallieHuu ¢
BEIIECTBAMH H  JTAOOPAaTOPHBIM OOOPYJIOBAaHUEM, TMPEICTABIATh PE3YNbTaThl XHUMHUYECKOTO
SKCIIepUMEHTa B (hOpMe 3alKcy YPaBHEHHU COOTBETCTBYIOUINX PEaKIUid U (OPMYTUPOBATH BHIBOJIBI
Ha OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJU3UPOBATh XHMHUUYECKYI0 HH(OpPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpelIcTBAa MaccoBOM MHpopMmanuu, IHTepHeT u Apyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOAaTh MpaBUiIa SKOJIOTUYECKH 11E€71€CO00Pa3HOro MOBEACHUS
B OBITY M TpPYAOBOH JEATEIBHOCTH B ILENAX COXPAHEHUS CBOETO 3J0POBbS M OKpYKarollen
IIPUPOJHON Cpelbl, OCO3HABATh OINACHOCTb BO3JECHCTBUSA HA KUBBIE OPraHU3MBI OIPEICIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMasi cMblca mnokaszarens I[I/JIK, moscHaTe Ha mpumepax crocoObl
YMEHBILEHUS U NPEIOTBPAILLEHHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsL 00yYaromMXcsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/J0POBbSI: YMEHHE NMPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CJIETIBIX M CJa0OBUASIIMX OOydYarolIUMXCs: YMEHHE HCHOJIb30BaTh pPebe(HO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUM: O XHUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa, POJIM XUMHH B TIO3HAHWH SIBICHUU MPHUPOABI, B (HOPMHUPOBAHHH MBIIUICHUS WU
KyJIbTYypbl JUYHOCTH, €€ (YHKIIMOHAIBPHOW TPAMOTHOCTH, HEOOXOAUMOW ISl  peHIeHUs
MPAKTUYECKUX 3a7ad M DKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cperie;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIIUE IOHITHSA
(XMMHUYECKHUIl 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJICKYIa,
MOJTb, MOJIAPHBINA 00BEM, BaICHTHOCTD, MJIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XHMHYECKast
CBS3b (KOBaJICHTHAs, MOHHAs, METa/NIn4yeckas, BOJOPOJHAs), KPUCTAIJIMYECKas pelETKa, TUIIbI
XUMHYECKUX PEAKUU, PACTBOP, JIEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHYECKAS] JUCCOLMALIHS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEaKIMi, XUMUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHs DJIEKTPOIUTHYECKON nuccouuanuu, nepuoanueckuii 3akon [[. WM. Menpgeneena,
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3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS SHEPTUHU MPH XUMHUYECKHX
peaxuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIeKAIIHE
B OCHOBE NOHHMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHX SBJICHHH, (HaKTOJIOTHYECKUE
CBEJCHHUS O CBOWCTBaX, COCTaBe, IIOJyYEHUH M OE30IaCHOM HCHOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOM IEATETLHOCTH YEIIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUI BBIABISATH XapaKTepHbIe NMPU3HAKU TOHATUH, yCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATHS MPH OMHCAHUKA HEOPTaHHMYECKUX BELIECTB
U UX MPEeBpaLICHHUI;

c(OpPMHPOBAHHOCTh YMEHHUI UCIIOIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS (OPMYIT
BCIIECTB M YPaBHEHUN XUMHUYECKHUX peakiui, cuctematudeckyto HomeHkinartypy (IUPAC) u
TPUBHAJbHBIC HAa3BaHHUS OTAEIBHBIX HEOPTaHUYECKUX BEHIECTB (YrapHbBIH Ta3, YIJIEKHCIBINA Tas,
aMMHaK, raiéHasi U3BeCTh, HeraléHas u3BecTb, MUThEBas COJa, MUPUT U JpYyTUe);

c(OPMHUPOBAHHOCTh YMEHHH OIPENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XHUMHYECKHX
AJIEMEHTOB B COEIMHEHUSX PA3IUYHOIO COCTaBa, BUJ XMMHUYECKOHW CBSI3U (KOBaJEHTHAs, MOHHas,
METaJUINYeCKas, BOJOPOJHAs) B COEAWHEHHSX, TUI KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHAs, MOJIEKYJISIpHAs, HOHHAs, METAJUIMUecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUN;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABINBAThH MPUHAAJICKHOCTh HEOPTraHMUECKUX BEIIECTB MO UX
COCTaBy K OIpeneN€éHHOMY KiacCy/Tpynre COeAMHEHWH (MpOoCThie BEIIECTBA — METAUIBl M
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUHN PAaCKpPBIBATh CMBICI Mepuoaudeckoro 3akona JI. . MenaeneeBa u
JIEMOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
anieMeHTOB 1—4 nepuonoB [lepuonndeckoit cucteMbl xuMudeckux sneMmeHToB J[. Y. Menneneesa,
UCIIOJIB3Ysl TIOHSTUSL «S-, P-, O-3JEKTPOHHBIC OPOMTANIN», «IHEPreTUUECKHE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUN MO MEpUoAaM U
rpynmaM [lepuonnueckoil cucteMsl XUMUYECKHX di1eMeHTOB []. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBa
HEOPTaHMYECKUX BEIIECTB PA3ITUYHBIX KIIACCOB, MOJATBEPKIATh CYIIECTBOBAHNE TEHETUYECKON CBSI3U
MEXIy HEOpraHMYeCKHMMH BEIIECTBAMU C TMOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakumii;

c(OpPMHUPOBAHHOCTh yMEHHUS KIACCUPUIIUPOBATh XHUMHUYECKHE PEAKIUH 1O Pa3IuuHbIM
MpHU3HAaKaM (YUCITy M COCTaBY pEarupyroliux BEIIECTB, TEIUIOBOMY 3(h(deKTy peakiuu, n3MEHEHHIO
CTETICHEW OKUCIICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YIACTHIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABISTh YPAaBHEHHs PEAKIUH Pa3IMYHBIX THIIOB, TOJHBIE U
COKpalIéHHbIE YpaBHEHHUS peaklUid HMOHHOTO OOMEHa, YYHTHIBas YCJIOBUSA, MPU KOTOPBIX OTH
PeaKIy UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIMU, MOJITBEPKIAIONINE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHUYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIONIUE B
BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBaTh CYIIHOCTh OKHCIIHTEIEHO-BOCCTAHOBHTEIBHBIX
peaKIMii HOCPECTBOM COCTABIEHHSI AIIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

c(OpPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakUuu OT
pa3nMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JEKAIINe B OCHOBE
MPOMBIIIJICHHOTO  TOJyYEHUS CEepHOM KHUCIOTH, aMMHaKa, a TaKke Cc(HOpPMUPOBAHHOCTh
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MPEJICTaBICHU 00 OOmMX HAYYHBIX NPHHIWIAX W OKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAWTH BBIUMCICHUS C WCIIOJI30BAHUEM TOHSATHS «MacCcOBast
JIOJISl BEILIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHWM Ta30B MPH XMUMHUYECKUX PEaKLHUAX, MaCChl
BEIIECTBA WM 00BEMA T'a30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce MU 00BEMY OIHOTO W3
YYacTBYIOUIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3(pQeKTa peakiuy Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHUH;

c(OpMHUPOBAHHOCTh YMEHUU COOJIOJaTh MpaBuia IOJIb30BAHUS XUMUYECKOW MOCYI0M H
nabopaTopHBEIM 00OpYIOBAaHUEM, a TakKKe MpaBmiia oOpallieHus C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMHM IUIAHUPOBATH M BBHINOJHATh XHUMHYECKUH  SKCIEPUMEHT
(paznmoskeHue MepokcHa BOAOPOJa B MPUCYTCTBUM KaTallW3aTopa, OMpPEETICHUe CPEAbl PaCTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO HMHIMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaklliy, peaklliid MOHHOTO OOMeHa, KayeCTBeHHbIE peakluu Ha cynbdar-, kapOoHaT-
U XJOPUA-aHHOHBI, HAa KATHUOH aMMOHHUS, pEHICHUE OHKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«Metamnel» u «Hemertamnel») B COOTBETCTBUM C TpaBUJIAMU TEXHUKH O€30MACHOCTH TPHU
OOpalieHn C BEImECTBAMU U JIADOPATOPHBIM OOOPYJOBAaHUEM, MPEIACTABIATh PE3YJIbTaThI
XUMHUYECKOTO JKCHepuMeHTa B ¢opMe 3amuch YpPaBHEHHH COOTBETCTBYIOIIMX pPEAKIHi U
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAJU3UPOBATh XHMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaIMK, IHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOATh MpaBUiia SKOJOTUYECKH IIeIeCO00Pa3HOrO MOBEACHHUS
B OBITY W TPYIOBOM JEATETHLHOCTH B IIEJSAX COXPAHEHMUS] CBOETO 3JI0POBbS U OKPYKAIOIIEH
MPUPOJHON Cpebl, OCO3HABaThb OMACHOCTh BO3JIEWCTBHUS Ha >KMBBIE OpPraHU3MbI OINPEACIEHHBIX
BEIEeCTB, MOHMMas cmbica mokasarens [1/IK, mosicHaTh Ha mpumepax CcHocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUSA Ha OPTraHU3M YEJIOBEKA;

JUIsT 0OYJaroIIuXCsi C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 3JI0POBbS: YMEHUE NMPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CJIETIBIX M CJIa0OBUASIIMX OOydYarolIUMXCs: YMEHHE HCHOJIb30BaTh pPebe(HO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
nudposkie)
Ne ni/m HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMBbl (
pasn porp Beero KogITpo.m)m,Ie HpﬁaKaneCKne 0BPA30BATEILHBIC
padoTsI padoThI pecypesi
Pa3neu 1. TeopeTuyeckue 0CHOBBI OPTaHUYECKOH XUMUH
[Ipenmet opranuyeckoit xumuu. Teopus
L Bubmunorexa IHOK
11 CTPOCHHUS OPTAaHMYECKUX COeTMHEHUN A. M. 3 1 . 1
Byrneposa https://myschool.edu.ru/

Htoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble YriIeBOAOPOIbI: ATKCHBI, 6 1

' QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTHYEeCKHE YTIEeBOIOPOIbI 2
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB U UX 3 1

' nepepaboTka
Hroro o paszneny 13
Pa3nen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTmHeHn st
3.1 Crnuptsl. @eHon 3
32 Ansneruabl. KapOoHoBbie KUCIOTHL. Cl0XKHBIE 7 1

' a¢hupsl
3.3 VrneBoasl 3
Hroro mo pasneny 13

Paznea 4. A3oTcoaeprkainiue OpranHuyecKkue coeIuHeHus
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https://myschool.edu.ru/

4.1 ‘ AMuHbI. AMUHOKHCIIOTHI. benku 3
Utoro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
(undgposBbie)
Ne ni/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘lGCKI/Ie 06pazoBaTebHbIe
padoThI padoThI pecypebi
Paspnen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoandeckuii 3aKoH U Bubmorexa LIOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 1 ]
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
1.2 Ctpoenue BeniecTBa. MHOrooOpasue BeIecTB 4
1.3 XHUMHYECKUE PEAKITUN 6 1
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi XumMus
2.1 MerTayuisl 6 1 1
2.2 Hemertamier 9 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pasneny 17
Pasznea 3. Xumnd u :Knu3HbL
3.1 ‘ XuMusl U )KU3Hb 4 1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 3
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https://myschool.edu.ru/

INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosan4yecTBo 4yacos DJIeKTpOoHHbIe HU(pPOBbIE
Ne ni/mt Tema YpoOKa B KOHTpOJ‘IbHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeJIbele
cero padoThI padoTHI pecypcbl
1 [IpenMer opraHnyeckoil XuMuu, e€ 1 bubmuorexa [JOK
BO3HHMKHOBEHUE, PA3BUTHE M 3HAUYCHHE https://myschool.edu.ru/
BxopmHast KOHTpOIBHAS padoTa. § Butmorexa LIOK
2 Teopus cTpoeHUST OPraHUYCCKUX COCTUHCHHUHA A. 1 1 .
.. https://myschool.edu.ru/
M. BytiiepoBa, €€ OCHOBHBIE NTOJIOKEHUS
[IpencraBienue o kaaccuUKaUU OPraHMYECKUX
3 Belzui[cm. Homenknarypa c(bCI/ICTLGI:MaTI/II)‘-IeCKaSI) u 1 bubmmorexa HOK
https://myschool.edu.ru/
TPUBHAJIbHbBIC HA3BAHUSI OPraHUUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI 1 bubnnoreka [JOK
psin https://myschool.edu.ru/
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN 1 bubnuoreka [IOK
aJIKaHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 bubmorexa HOK
’ https://myschool.edu.ru/
7 OTUJIEH U NPOMUJIeH — MpocTeine 1 bubnnoreka [JOK
NPEJICTaBUTEIIN ATKEHOB https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue stunena 1 1
Y U3YYEHUE €0 CBOMCTBY
9 Ankanuensl. Byranuen-1,3 u metunOyranuen-1,3. 1 bubnnoreka [JOK
[TosmyyeHre CHHTETHYECKOT0 KayuyKa U Pe3HHbI https://myschool.edu.ru/
ATIKVHBIL: COCTaB U 0COOEHHOCTH CTPOCHHUS, o Bubmiorexa [IOK
10 TOMOJIOTUYECKHUH Psill. ALCTUIICH — MPOCTEHIITHIA 1 https:// hool.edu.ru/
ps://myschool.edu.ru
IIPEJICTABUTEIND aJIKUHOB
11 Brluncnenus no ypaBHEHHIO XUMHYECKOU 1

21



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/

peaKIuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEeHOB bubamorexa [IOK
P yoI. P https://myschool.edu.ru/
13 I'eneTndeckas cBs3b yrieBogOpOAOB, bubmumoreka [IOK
NPHUHAIICKAIINX K Pa3IMYHBIM KJIaccam https://myschool.edu.ru/
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:
PHPOJHDIC yr AIOpOAL bu6mmoreka [IOK
14 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIC ra3bl, }
; https://myschool.edu.ru/
He(Th U POAYKTHI € nepepaboTKu
IT :
PHPOJIHBIC HCTOUHHKH YTIICBOZOPO/IOB Bubmorexa LIOK
15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl, .
, https://myschool.edu.ru/
HEe(Th ¥ MPOIYKTHI € TiepepaboTKu
16 [TonyronoBast kKoHTpoOIBHAsS paboTa.
17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOI U bubnunoreka [JOK
aTaHo)1. BojgopoiHas cBsi3b https://myschool.edu.ru/
18 MHOroaToMHBIE€ CIIUPTHI: ITUICHTIUKOb U bubnnoreka [JOK
TITUIEPUH https://myschool.edu.ru/
19 @DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U bubnnoreka [JOK
XMMHYECKHE CBOMCTBA, TPUMEHEHUE https://myschool.edu.ru/
Anpneruapl: GopManbAeTUl U alleTalbACTU/I. bu6mmoreka [IOK
20 .
AnetoH https://myschool.edu.ru/
21 O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE bubnuorexa [JOK
KUCIIOTBI: MypaBbUHAs U YKCYCHAsI https://myschool.edu.ru/
22 [Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa bubnuoreka [IOK
YKCYCHOM KHCIJIOTBI» https://myschool.edu.ru/
23 CreapuHOBas U OJIEUHOBASI KMUCIIOTHI, KaK bubnmoreka [JOK
NPE/ICTABUTEITN BBICIIMX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/
24 Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX bubnuoreka [IOK
MOIOIIIEE IENCTBUE https://myschool.edu.ru/
25 CnoxHbIe 2(DUPHI KaK MPOU3BOIHBIE KAPOOHOBHIX bubnmuorexa [JOK

22



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/

KUCTOT. ['uaponu3 cinoxkHbIX 3UpoB

https://myschool.edu.ru/

XKupsr: ruaponus, npuMeHeHue, OnoIorHIecKas bubmmorexa [IOK
26 1 :
POJIb KUPOB https://myschool.edu.ru/
27 YrieBoasl: cocTas, Kiaccudukaius. Baxueiimme 1 bubnmoreka [JOK
IpeICTaBUTEIIN: TI0K03a, (PPyKTO3a, caxaposa https://myschool.edu.ru/
28 Kpaxman u 1nemiro103a Kak MpUPOAHBIC TOJIMMEPBI 1 bubmorexa LIOK
P H PHpOA p https://myschool.edu.ru/
29 AMUWHBI: METHIAMUWH U aHUJIUH 1 EH6H_HOTeKa HOK
https://myschool.edu.ru/
AMHHOKHCJIOTHI KaK aM(pOTepHbIC OPraHHYECKUE Butmorexa LIOK
30 COCAUHEHMS, UX OMOJIOTHYCCKOE 3HAUCHHUE., 1 .
https://myschool.edu.ru/
IlenTn bl
o fg;'IKI/I;IHIg;I;I gpnponHHe BBICOKOMOJICKYJISIPHBIC . Bu6miorexa LIOK
A https://myschool.edu.ru/
32 Hroroas koHTpoabHAs paboTa. 1
OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK
33 o 1 :
COCJIMHECHU I https://myschool.edu.ru/
OCHOBHBIC METOJIbI CHHTE3a 5 Bu6miorexa [IOK
34 BBICOKOMOJIIEKYJISIPHBIX coennHeHui. [lnactmaccsl, 1 )
https://myschool.edu.ru/
Kay9IyKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KUIIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ | Tema Ypoka Beero KOHTpOJIbeIe HpaKaneCKne 06pa30BaTeJ1Ll-Ible
padoTbI padoThbI pecypchl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsA 1 Bu6muoteka [JOK
KOH(HTyparus aTOMOB https://myschool.edu.ru/
Bxonnas koHTposibHas paboTa.
5 [Iepnonnueckuit 3akoH u Ilepnonnueckas cucrema 1 1 Bu6mmoteka [JOK
xumuueckux 3nemenTos JI. . Menneneesa, ux https://myschool.edu.ru/
CBA3b C COBPEMEHHOU TEOPUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COSAMHEHUH 10 TPYIIIaM U 5
nonoteka [IOK
3 nepuojaM. 3HaueHue NepruoIUYECKOro 3aKoHa U 1 hitps:/ /mvSCh](_)lol edu.ru/
CUCTEMbI XUMHUECKHUX 3eMeHToB J[.. MeHaeneena ) -
B Pa3BUTUU HAYKU
Crpoenue BeniecTBa. XUMHUYECKAsI CBSA3b, €€ BUJIBL;
o bubnnorexa [JOK
4 MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOH CBS3U. 1 . 1
BojiopotHasi cBsi3b https://myschool.edu.ru/
BanentHocts. DnekrpooTpuniareabHOCTh. CTEneHb Bubsmorexa [IOK
5 OKHucJeHus1. BelecTtBa MOJIEKyISIpHOTO U 1 https://myschool.edu.ru/
HEMOJICKYJIIPHOI'O CTPOCHUSA * =
[TonsiTue o nucnepcHbIx cucremax. MicTuHHbBIE U Bubsmorexa [IOK
6 KOJUIOHIHBIE pacTBOpBL. MaccoBas 10JIs BEIIECTBA B 1
pacmo;i p P A m https://myschool.edu.ru/
Knaccudukanus 1 HOMEHKIATypa HEOPraHUIEeCKUX
N bubmuoreka [{OK
7 coenuHeHNH. [ eHeTHYeCKast CBsI3b HEOPTaHMIECKUX 1 https//mvsch]jol edu.ru/
BEIICCTB, PA3JIMYHBIX KJIACCOB ) B
3 Knaccudukamnms XuMuaeckux peakiuii B 1 bubnuotexa [JOK
HEOPTaHMYECKON M OpraHu4YeCcKol XUMHH. 3aKOH https://myschool.edu.ru/
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COXpPaHCHHUA MACChl BEHICCTB, 3aKOH COXPAaHCHUS U
IMPEBpalICHUA SHCPIUH ITPU XUMHYCCKUX PCAKIHAX

9 CkopocTts peaknuu. OOpaTuMbIe PEaKIiuH. bubmuorexa [JOK
XUMHYECKOEC PABHOBECHUE https://myschool.edu.ru/
10 [TpakTrueckas padota Ne 1. «BiusiHuE pa3iMuHbIX bubmuorexa [JOK
(haKTOpOB HA CKOPOCTh XMMUYECKOW PEaKIHN) https://myschool.edu.ru/
Dnektponutrueckas auccounanus. [lonsrue o
11 BoJ0OpoAHOM Moka3zareie (PH) pactBopa. Peakmuu bubmuorexa [JOK
HOHHOTO 0OMeHa. ['MapoIn3 OpraHuvecKux u https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
12 [TonsTHEe 00 3MEKTpOIIH3E paCHHaBOBI;/I paI(fTBOpOB bubmorexa [IOK
9 https://myschool.edu.ru/
coJiei
Meraiutbl, ux noyioxenue B [lepuoanyeckoii
13 cucteMe xuMudeckux sneMeHToB /. . Menneneera bubnuoreka [IOK
¥ 0COOCHHOCTH CTpOeHHsI aTOMOB. O01IHe https://myschool.edu.ru/
(bu3nuecKre CBOMCTBa METAIIOB
CruiaBbl METaLIOB. DIEKTPOXUMUYECKUAN Psi
14 HaIpsKEHUH METaJIOB ) - bubmorexa LOK
https://myschool.edu.ru/
15 [TonmyrogoBasi KOHTpOJIbHAs paboTa.
XHUMHUYECKHE CBOWCTBA BAXKHENIIMX METAIIJIOB
N . . . . bubnuoreka [IOK
16 (HaTpuii, KU, KAJIbIIUA, MarHUW, ATFOMAHUAN) U UX httos:// hool edu.ru/
o pS://myscnool.edu.ru
COEIMHEHU I
17 XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX bubnmnoreka HOK
COeAMHEHU I https://myschool.edu.ru/
18 XuMHYECKHEe CBOMCTBA IMHKA, XKejle3a U UX but6mmorekxa [IOK
COeAMHEHU I https://myschool.edu.ru/
19 [IpakTuyeckas padora Ne 2. "Perienue bubmuorexa [IOK

SKCIIEPUMEHTAJIBHBIX 3a7a4 1o Teme «MeTaib»"

https://myschool.edu.ru/
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Hewmeramnbl, ux nonoxxenue B [leprnoandeckoi

bub6nmoreka [IOK

20 cucteMe xumuueckux anemeHToB J1. 1. MenneneeBa .
https://myschool.edu.ru/
1 OCOOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOITHS
21 HEMETaJUIOB (Ha IMpUMeEpe KUCIOpoa, ce I)Ip bubmorexa [IOK
PHMED pOa, Cepel, https://myschool.edu.ru/
docdopa u yraepoaa)

22 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX bubmuorexa [JOK
COEIMHCHU I https://myschool.edu.ru/

23 XUMHUECKHE CBOICTBA a30Ta, Gocopa u ux Bu6mmoteka [JOK
COCIMHCHU I https://myschool.edu.ru/

24 XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUSA U UX Bbu6moreka [JOK
COCIMHCHU I https://myschool.edu.ru/

o5 [IpumeHeHne BaXXHEUIIINX HEMETAIOB U UX bubnnorexa [JOK
COCIMHCHU I https://myschool.edu.ru/
O06o01IeHre 1 cucTeMaTr3als 3HaHUK 110 TeEMe

26 «Hemetamnbly». Beraucinenust no ypaBHEHUAM
XUMHUYECKUX PEAKIUN U TEPMOXUMUUYECKHE PACUETHI

27 [IpaxTnueckas padora Ne 3. «Pemenue
SKCIEPUMEHTANIbHBIX 33a4 1o Teme "HemeTamns"»

28 KonTponbHas pabota mo Temam «MeTamib» u
«Hemertaiutb»

29 Heoprannueckue u opraHm4eckue KUCIOTHI. bubnuoreka [{OK
Heopranuieckue u OpraHn4ecKue OCHOBaHUS https://myschool.edu.ru/
AmboTepHbIe HEOPTAaHUYECKUE U OPTaHUYECKUE

(orep p p bubmmoteka IIOK
30 coenuHeHus. [ eHeTHUeCKas CBsI3b HEOPTaHMYECKIX )
https://myschool.edu.ru/
Y OpPraHUYECKUX BELIECTB
Poab xumum B oOecrieueHuH SKOJIOTHYECKOM
9 . ’ bubmuoreka [{OK
31 SHEPTETUYECKON U MHUIIEBON OE30MaCHOCTH, )
https://myschool.edu.ru/
Pa3BUTUU MEIUIIMHBI
32 [IpencraBienust 06 0OIKMX HAYYHBIX MPUHIMIIAX bubmuoreka [JOK
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IIPOMBIIIJICHHOI'O ITOJYYCHUA BayKHEHIITHX BCIICCTB

https://myschool.edu.ru/

33 YesoBeK B MUpE BEILIECTB U MAaTEPHAIOB 1
34 XUMHS ¥ 3J0POBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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YUYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIIECCA
OBA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxnmonepHoe o61mectBo «M3natenberBo «IIpocBereHuey

» Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHNYEHHON OTBETCTBEHHOCTHIO «/I[PODA»;
AxnmonepHoe o61miectBo «M3natenberBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Beenure 1. O.C.I'abpuensy, ['.I'.JIpicoBa «Xumus Meronudeckoe nmocodue — 6a30BbIil ypOBEHb -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensia, U.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3a/1adax, yrnpaxkHeHusx. 11 kmaccey —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIe 1
MIPOBEPOYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronbHast kHUTa A71s1
yuutens». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckast «Xumus 11 knace: HacronbHas kHHATA J11s
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensy, [1.B.Pemeros, N.I'.OcTtpoymoBa «3agadu 1o XUMUU B CITIOCOOBI UX PEIICHUSD -
M.: «/Ipodar, 2021ros.

7. B.I'. lenuncoBa «Xumus 11 knacc noypounsie miansl 1o yueoHuky O.C.['abpuensina,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

9.9. O.CI'abpuensn, U.I'.octpoymoB «XuMHYECKH1 SKciepuMeHT B mikoie 11 kmacey; - M.:
Hpoda. — 2019 rox. _

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru Tazera «Xumus» u caiit aus yuutens «S uay Ha YpOK XUMHH»

http://him.1september.ru  Enunas kommexiuss  1IOP:  Tlpeamernast komtekmms — «XUMHSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE IKCIIEPUMEHTBI: XUMHUSL.

Konnexumst Poccuiickoro 00111600pa30BaTEIHHOTO rnoprasa
http://experiment.edu.ru AJIXUMUK: cauT JLIO. AnukOepoBoi
http://www alhimik.ru Bcepoccuiickas OJIUMITHA/IA IIKOJIbHUKOB 1o XUMUH
http://chem.rusolymp.ru Opranudveckass XUMHS: DICKTPOHHBIH yYeOHUK [UISi CPEAHEH IIKOJBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: ANEKTPOHHBIN y4eOHHK
http://www hemi.nsu.ru OTKpBITHII KOJUIEIIK: Xumus

http://www.chemistry.ru JlucraniiionHass OJUMIHAaAa 1O XHMHH: TEIECKOMMYHHKAIIMOHHBIH
obpa3oBaTenbHbIN poek UHTepHeT-pecypcebl

Bupryaabnas mkosa KuM "' v-school " Xumus 10-11 knacc
http://vschool.km.ru/education.asp?subj=252

Kadenpa u 1adoparopust xumun MOCKOBCKOIo HHCTUTYTA OTKPBITOro oopasosanus (MUOO)
http://www.mioo.ru/podrazdinfpage.php?id=10

Hayunas cerb. Xumus

http://www.nature.ru/db/section_page.html?s=120600000

Ypoxu no Xumuu AJsl IKOJIbHUKOB

http://chemistry.r2.ru/

IonmyssipHas 0u0/IMOTEKa XUMHUYECKHX 3JIEMEHTOB

http://www.astronet.ru:8100/db/msg/1180155
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Oprannyeckast XuMust
http://cnit.ssau.ru/organics/index.htm

Oo0yuariue S HUMKJIONEAUN. XUMUSA
http://school-sector.relarn.ru/nsm/chemistry/START.html
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