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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XuMHuM Ha YpOBHE CpeaHEro ooiero oopazoBanus pazpadboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuU B
Poccuiickoit depeparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpasoBarensHON TporpamMmbl  cpemHero oOmiero oo6pazoanus (POIT COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konnenuuum npenogaBaHus y4eOHOro mnpeaMera «XuMUsS» B
oOpazoBarenbHbIX opranuzanusax Poccutlickoit denepaiinu, peaau3yonx OCHOBHbIC
oOpa3oBarenbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccutickoit denepanuu Ha nepuoa g0 2025 roga» (Pacmopspkenue
[TpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MTOAXOJI0B K pa3pab0OTKe MPOrpamMMBbl IO XUMUH, K ONIPEICTICHUIO 00IIeH
CTpaTeruu 00y4YeHUs, BOCIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU YUEOHOTO
npenmera «Xumus» g 10-11 kimaccoB Ha 06a30BOM  YpPOBHE COCTaBHIIU
koHuenrtyanbHsle noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMs, Pe3yJbTaTOB OOy4YeHUS U TpeOOBAaHUU K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XuMuueckoe o0pa3zoBaHue, MOTy4aeMOe BHITYCKHUKAMU 00111€00pa3oBaTeIbHON
OpraHu3alliy, ABJISIETCS HEOTHEMJIEMOM 4YacThio MX 00pa3zoBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIMM 3TAllOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CUCTEME XHUMHUYECKOro 0Opa3oBaHUS.
OTH 1EHHOCTHM KacarmTCsi TO3HAHWUA 3aKOHOB  MpUPOAbI, (GOPMHUPOBAHUSA
MHUPOBO33PEHUS U OOIICH KyIbTYPhI UETTOBEKA, & TAKKE IKOJIOTUIECKA 0O0CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOAHOU cpene. Peanusyercss Xxumuueckoe
o0pa3oBaHHEe 00YUaIOIIMXCSI HA YPOBHE CPEIHET0 00111ero oOpa3oBaHusl CpeACTBAMHU
y4eOHOro mpeaMeTa «XUMus», COAEpKaHue U MOCTPOCHHE KOTOPOro ONpPEIETICHBI B
IporpaMme Mo XUMHUH € YIETOM crelu(pUKN HAyKW XUMUHU, €€ 3HaYCHUsI B TTIO3HAHUU
IPUPOABl U B MATEPUATLHOM KU3HU OOIIECTBA, a TAK)KE C y4€TOM OOIIMX IeNieh U
MPUHIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO OOILIEr0o
oOpazoBanus B Poccuiickoit denepanuu.

XuMHSI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK HIpPaeT OcoO0yi pPOJb B
COBPEMEHHOW LIMBUJIM3ALIMHY, B CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHE DPAIIMOHAILHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHUE IEJOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEeM MHUpPE KaK O E€IUHCTBE
IPUPOJIBI M YEJIOBEKa, KOTOpoe (opMUpYETCSs B XMMHHM Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOMIEr0 MHpPA, OCO3HAHUSI B3aMMOCBA3U MEKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH O0JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHhEMJIEMON YacThl0 MHPOBOW KYJIBTYPhl, HEOOXOAMUMBIM YCIOBHEM YCIEIIHOTO
TpyJla U JKA3HU KaXI0ro wieHa oOmecrBa. CoBpeMeHHas XHMHsS KaK Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pEIICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBMM ¢ OOmMMH UEISIMH U TNPUHIUIAMU CPEAHETO OOIIETOo
oOpazoBaHus cojaepkanue mnpeamera «Xumus» (10—-11 kmaccel, 6a30BbId YPOBEHD
U3Y4YCHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jaronmxcsi, HLOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHHUS B )KM3Hb COLMyMa, MPOAOJKEHUS 00pa30BAHMS B Pa3IUUYHBIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XUMHsD» — SBISIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumusi» u «OOmas W HEOpraHuyeckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEH XUMUU) U
OopraHndeckon xumuu. POpMUPOBAHHE INAHHOMW CUCTEMBI 3HAHUM TNPH W3YYECHHUH
npeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOILMX MOHATHUI, 3aKOHOB U TEOPUM XUMHH.

CrpykTypa conepxaHusi KypcoB — «OpraHudeckas Xxumus» U «OOmas u
HEOpraHuyeckas XuMHUs» c(popMupoBaHa B IporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOTO MOJIX0/1a K U3YYEHHIO YYEOHOro MaTtepuaia u o0yclIOBII€Ha HICTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN HA ONPEACIEHHBIX TEOPETUIECKUX YPOBHSIX. Tak,
B KypCe OPraHM4EeCKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHUSI OPTAHUYECKUX COCTMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX
Y DJIEKTPOHHBIX NPEJICTABICHUNA O CTpOeHUU BelecTB. CBeneHHsl 00 M3y4yaeMbIX B
Kypce BeIeCTBaX JalTCi B pPa3sBUTUU — OT YINIEBOJAOPOAOB [0 CIIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAUHEHUH. B Kypce opraHmueckoil XMMHH IOJTy4aroT
pa3Butue Cc(HOpPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
MEpBOHAYAJIbHBIE TPEACTABICHUS O XHUMHUYECKOW CBSI3U, KJIaCCHU(PUKALMOHHBIX
IIPU3HAKAX BELIECTB, 3ABUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU
peaKkuuu.

[Ton HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00mero oOpa3oBaHMS
TEOPETUYECKHUI MaTepral 1 PaKkTOJIOrMYeCKUEe CBEICHUS O BEIIECTBaX U XUMUYECKOM
peakuuu. Tak, B wyacTHOCcTH, B Kypce «OOmas M HEOpraHuyecKas XUMUs
oOy4aroIuMcs PeI0CTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPHOINUECKOTO
3aKOHa C OOIIETEOPEeTUYECKMX M METOAOJOTHYECKHX MO3UIUH, TIIyOXKe MOHSIThH



UCTOpUYECKOE HU3MEeHeHHe (QYHKIMA 3TOro 3akoHa — OT oboOmaromen 10
OOBSICHSIIOIICH U IPOTHOZUPYIOIIEH.

Enunas cucrtemMa 3HaHWUM O BAXKHEWIMX BEUIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JonoHseTca B kKypcax 10 u 11 kiaccoB aneMeHTaMu
COJICpKaHUS, UMEIOITUMHU KYJIbTYPOJIOTUUECKUI U TPUKIIATHON XapaKkTep. JTH 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUHU C JIPYTUMHU HAyKaMH, PaCKPBHIBAIOT
e€ poJib B TO3HABATEIHLHON W MPAKTHUECKON JIEITEILHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKHUX
NPWIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MPoOJieMaxX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIIUBATh
uHDoOpMaIMiO W TOPUMEHATh ©€ Uil TIOTIOJNHEHWsS  3HAHWUW, PEIICHUS
MHTEIUIEKTYaJbHBIX M SKCIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3aad. B menom
colepkaHue ydeOHoro mpeamera «XHUMHS» JTAHHOTO  YpPOBHA  H3Y4YCHUS
OPUEHTHUPOBAHO Ha (OopMUPOBaHKE Y O0YHAIOITNXCSI MUPOBO33PEHUYECKON OCHOBBI JIJISI
noHuMaHusi  puinocopckux  uaeH, TaKMX ~Kak: MaTepuallbHOE  €JIMHCTBO
HEOPraHMYECKOr0 M OPraHUYECKOro Mupa, oOyCJIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOECHHEM, I03HABAEMOCTh IPUPOJHBIX SABICHUN ITyTEM SKCIIEPUMEHTA U
pelIeHUs]  MPOTUBOPEYMH  MEXIy HOBBIMU (akTaMH UM TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUM B PEHICHUU SKOJIOTMYECKHUX MpOOJieM, a
TaKXe MpoOJieM COEpekEHUs] IHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nnane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHSI U COITMATM3AIIN 00yUYaIOIIUXCS
OPUHATBIE MPOrpaMMOM MO XHMHUHU MOJAXOAbl K OINPEAEICHUIO COAEPKAHUSA H
MOCTPOCHUS MPEAMETA MPEIyCMATPUBAIOT (DOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEeUCTBUM, HUMEIOIUX 0a30BOE€ 3HAYCHUE [JIs PA3JIUMYHBIX BUJOB JESITEIHHOCTH:
penieHus mpooieM, Morcka, aHajau3a 1 00paboTKu UHPOpPMALIUKU, HEOOXOAUMBIX JIJIS
OPUOOPETEHHUS] OMbITa TPAKTUYECKOM W MCCIEJOBATENbCKON  JEATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B mnpaktuke mnpenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero oOpa3zoBaHus, MPU ONMPEICICHUN
COJICP)KATEIIbHOM XApAaKTEPUCTUKHU I1eJed H3y4YeHUs MpeaMeTa HampaBlICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak OO0JacTh COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUUYECKOM
NEATEeIbHOCTU YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOIUYECKOM TOUKH 3PEHHUS TaKOW TMOJXO0J K OINPEIeNCHUIO MeJIed H3ydeHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo MaHHOW TOYKE 3pEHUs TJaBHBIMHM LEJISIMU H3YYEHHS] NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:



e (opMHpOBaHHE CUCTEMBI XUMHUUECKHUX 3HAHUN KaK BaKHEHIIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHO! KAapTHHBI MHPa, B OCHOBE KOTOPOW JIeXKAT KIFOYEBEHIC
MOHATUS, PYHJAMEHTAIBHBIC 3aKOHBI M TEOPUU XHMHU, OCBOCHHE SI3bIKA HAYKH,
YCBOGHWE W  TOHUMAHWE  CYIIHOCTH  JOCTYHHBIX  00OOIICHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE ¢ UCTOPHEH MX Pa3BUTHS U
CTaHOBJICHUS;

e (opMUpPOBAHHE W PA3BUTHE NPEICTABICHUN O HAyYHBIX METOJAAX MMO3HAHWUS
BEIIECTB M XMMHUYECKUX PEaKIni, HEOOXOAUMBIX JIJIsl IPHOOPETCHUST YMEHUIMA
OpPUEHTHPOBATHCS B MHUPE BEIIESCTB U XUMUYECKUX SIBJICHUH, UMEIOITNX MECTO
B IPUPO/JIE, B MPAKTUYECKOMN U MMOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHUEM  XHMHUYECKOTO  JKCIIEPHUMEHTAa, COOJIONEHHUEM  TPaBHII
0€3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsny ¢ stum, comepikarenbHas XapaKTEpUCTHKA IeJIed U 3a7ad WM3ydeHUs
npeaMeTa B MPorpaMMe 1Mo XUMHUH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETAMU B CHUCTEME CpeIHero oodmero obOpasoBanus. CeromHs B
NPETOIaBaHUK XUMUHM B OOJIBINEH CTEIEHU OTHAETCS MPEANOYTCHHE MPAKTHUSCKOU
KOMITOHEHTE COJIepKaHUs 00y4eHUs, OPUEHTUPOBAHHOM Ha MOJIOTOBKY BBIITYCKHUKA
o0meo0pa3oBaTeNbHON  OpraHM3alvy, BIAACIONIET0 He HabopoMm 3HaHUM, a
(YHKIIMOHATPHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
TIOJTyYCHHS 3HAHHUI M TIPUMEHEHUS UX B PEATbHOW JKU3HU JUIS PEIICHUS TPAKTHYECKUX
3ajad.

B cBsi3u ¢ 3THM TipH M3y4YSHHH TpeAMeTa « XUMHUsD JTOMHHUPYIOUIee 3HAUCHHE
NpruoOPETAIOT TAKKE IENU U 3a/1a41, KaK:

ajanTainys OOyYaloNmUXCcs K YCJIOBUSM JHHAMUYHO pPAa3BHBAIOIIETOCS MUPA,
(GopMHpOBaHUE HHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY ITPHHATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
’KHU3HCHHBIX CHTYAallHUsX, CBA3aHHBIX C BEIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHne y  0OOydYarOUIMXCS ~ KIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIICTCHIIMI), WMMEIOIINX YHUBEPCATbHOE 3HAYCHUE [UIS Pa3InYHBIX BHUJOB
NEeSATENbHOCTU: pelleHusl MpoljieM, MOMCKa, aHaau3a U o0pabOTKH HH(POpPMALINH,
HEOOXOJUMBIX ISl IPHOOPETCHHUS OIBITA ACATEIBHOCTH, KOTOpPAsi 3aHUMAET BaXKHOE
MECTO B TIO3HAHWUU XWMHHU, a TaKkKe JUIA OLEHKH C TMO3UIHA JKOJOTHUECKOM
0€30MacCHOCTH XapaKTepa BIUSHHS BEIICCTB U XUMUYECKHX MPOIECCOB HA OPraHU3M
YeJIOBEeKa U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO MPUOOpPETaTh HOBBIC
3HaHUS M0 XMMHU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSMHU, HCIOIB30BAThH



COBpEMEHHbIE MH(OpPMAIMOHHBIE TEXHOJOTUU JIA MOUCKA W aHanu3a y4yeOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrEe U Pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTIO M JIOTHUECKOTO
MBIILJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM W TPOBEJACHUU XUMHUUECKOTO
AKCIIEPUMEHTA;

BOCIUTaHHE y  OOydJaomuxcsi YyOSKIEHHOCTH B  T'yMAaHHCTUYECKOU
HANPaBIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PELICHUH TJI00ANbHBIX MpodiieM
PalMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOMOJIHEHHUSI YHEPreTUYECKUX PECypCcoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTU OEpeKHOro
OTHOIICHUS K TMPHUPOAEC U CBOEMY 3JI0POBbIO, a TaKke NPUOOPETEHUS OIbITa
WCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWN I TPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mutane cpenHero oouiero o0pa3zoBaHus IpeaMeT «Xumus» 0a30BOTo
YPOBHS BXOJUT B COCTaB NMpPeAMETHOMN 00sacTu « EcTeCTBEHHO-HAayUYHBIE TPEIMETHD.

OO01iee 4KciIO YacoB, OTBEAEHHBIX NIl U3yYEHUsS XMMHUH, Ha 0a30BOM YpPOBHE
cpeaHero oo1iero oopasoBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B
Hezeno), B 11 kinacce — 34 gaca (1 gac B Henenio).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKOW XMMHH: €€ BO3ZHUKHOBEHHWE, PA3BUTHE U 3HAUCHHUE B
MOJIyYeHUM HOBBIX BELIECTB M MaTepuanoB. Teopuss CTpPOEHHS OpPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYyKTypHBIE (POPMYIIbI
OpraHhYecKux BellecTB. ['omororus, nsomepus. XUMUYECKAS CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o0 Kiaccu(uKaluMyu OpraHMYECKUX BewiecTB. HomeHkiarypa
OpraHUYEeCKMX COEIMHEHHMH (CUCTeMaTH4ecKas) W TPUBHUAIBHBIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpaALICHUIL:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuaiaMy Ha UX OCHOBE,
MOJCJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. Meran W 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHE W XHWMHYECKHE CBOMCTBA
(peakuuu 3aMelleHWs W TOPEHHs), HAXOXKIAEHUE B IMPUPOAE, MOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKUNA PsiA. DTUIIEH U TPOINUJIEH —
MPOCTEUIIME MPEICTABUTENN QJIKEHOB: (PU3NYECKHME U XHMHYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCJICHHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyragueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHUHTETHUECKOTrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psii. ALIeTUIICH —
MpOCTEHIINN MPECTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUECKHE
CBOWCTBa (pEakiMu TUJIPUPOBAHUSA, TAIOTCHUPOBAHUS, THUApPATALNU, TOPEHHUS),
NOJIy4eHHE U PUMEHEHHUE.

Apenbl. beHson: cocrtaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTeHUPOBAHUSA W HUTPOBAHUS), MOJYyYEHHE WU INPUMEHEHHue. 1o.ryon:
cocmas, cmpoenue, pusuuecKue u XumuyecKue c80UCmaa (peakyuu 2ano2eHupo8aHus



U HUMPOBaHus), noiyuenue u npumereHue. TOKCUYHOCTH apeHoB. [ 'eHeThueckas CBs3b
MEKly YIIE€BOAOPOJAMH, IPUHAIICKAIIMMHU K Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 MW NOMYyTHBIE
HedTanbie Ta3bl. HedTh M e€ mnpoucxoxkaenue. CriocoObl mepepaboTku HeTu:
NEPEroHKa, KPEeKUHT (TepMHUYECKUHM, KaTaJuTU4YeCKuil), mnuposu3. I[IpoaykTsi
nepepaboTku HePTH, X TPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KaMmeHHBIN
YTOJb U NPOAYKTHI €r0 MePEPAOOTKH.

OKCIEepUMEHTAIBHBIE METOAbl HM3YyYEHHsS BEUIECTB W HX MPEBpaIICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3liamMu IIacTMacC, Kay4yKOB U pe3uHbl, Kojuiekuuu «Hedtb» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Brruucienus 1o ypaBHEHHIO XUMHUYECKOM peakiiuu (Macchl, 00bEMa, KOJIMYeCcTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU 10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM NPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHL. METaHOJI M ATAHOJI: CTPOEHUE, (PU3NUECKUe
U XMMUYECKHE CBOMCTBA (pEaKIM ¢ aKTUBHBIMU METaJlJIaMU, TaJOT€HOBOJAOPOIaMH,
ropeHue), npuMeHeHue. Boiopoanble CBA3U MEXAY MOJIEKYyJIaMU ClIUpToB. JlelicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbl€ COUPTHL. DTUICHIIIUKOIb U ITTULUEPUH: CTPOCHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHUE CO LIECJIOUYHBIMU METAJIaMU, Ka4eCTBEHHA
peakus Ha MHOTOaTOMHbIE CITUPTHI). JleficTBrE Ha opraHnu3M 4enoBeka. [I[pumMenenue

[JIMIEPUHA U STUJICHTIIUKOJIS.
®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTth penouna. [Ipumenenue enona.

Anbnerupl U kemoHwvl. DopMasbIeTu, alleTalbIeru: CTPOCHUE, PU3NUYECKHe
U XUMHUYECKHE CBOMICTBa (peakUH OKHUCIEHHS M BOCCTAaHOBJICHUS, KaueCTBEHHbIE
peakunn), NOJIy4eHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpeAeNbHbIE KAPOOHOBBIE KUCIOTh. MypaBbuHasi U yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MUYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOUIME AJIA
KJ1acca KUCJIOT, peaklus dTepudukaium), noiydyeHue u npumeHenne. CreapuHoBas u
OJICMHOBAas KHUCIIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICUCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'ugponus xupos. [Ipumenenue xupos. buongoruyeckas posb KUPOB.

VYrneBoabl: cocTaB, Kiaccuukalys yriaeBoaoB (MOHO-, AU- U MOJIHUCAXapUIbl).
['moko3a — mpocTedmmii  MOHOcCaxapuja: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
busznyeckue U XUMHUECKHE CBOWCTBA (B3ammojciicTBue ¢ ruapokcuaom meau(ll),



OKHCJICHHE aMMHAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIeHUE, OPOKEHHE
TJIF0OKO3bI), HAXOXKACHHUE B IPUPOJIE, IPUMEHEHHE, Onoornyeckas poib. @OTOCHHTES.
@pyKTO3a KaK N30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak NOpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania U
Heuosio3bl.  dDu3nueckrue W XUMUYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3YYEHHsI BEIIECTB M UX IMPEBpAllCHUMN:
MIPOBE/ICHHE, HAOJIIOJICHHE W OIHCAHWE JAEMOHCTPALMOHHBIX OIIBITOB: TOPEHHUE
CIUPTOB, KAUYE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJIa
okcuzmoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHE TIJIMIEPUHA C
ruapokcuom meau(ll)), anpnerunoB (OKUCIEHHE aMMHA4YHBIM PACTBOPOM OKCHJA
cepebpa(l) u rumpoxkcumom wmemu(ll), B3auMopeilicTBue Kpaxmanaa C HOJOM),
IPOBE/ICHNE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérneie 3a1aun.

Brruucienus o ypaBHEHHIO XUMUYECKOM peakinuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BELIECTBA WM MPOAYKTA pPEAKIHMH [0 HM3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A3oTcoeprkamme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coenuHeHus. Ouznyeckue u
XUMUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha NpuMepe TIUIMIMHA). buomornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku kak MpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHA U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINN Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl HW3YUYEHMsI BEIIECTB M UX IMPEBPAILCHUI:
HaOIIOACHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: AeHATypauus OEIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OcCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSS MOJEKYJsApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUA —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

OKCNepUMEHTAIbHBIE METOAbl M3yYCHUS BEIIECTB W WX MPEBpaIlCHUI:
O3HAaKOMJIEHHWE C 00pa3laMu MNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MexXnpeaAMETHBIX CBA3€H MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIACCE OCYUIECTBIIIETCS Yepe3 MCIIOJIb30BAHME KaK OOUIMX €CTeCTBEHHO-HAYYHBIX



MOHSTHUH, TaK W TMOHSATHH, SBISIOIIUXCS CHUCTEMHBIMH JUISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC MMOHSTHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHS, aHaJIW3, CHHTE3, KIacCU(HKAIWs, MEPUOTUYHOCTh, HAONIOJCHUE,
M3MEPEHUE, SKCIICPUMEHT, MOJICTHIPOBAHUE.

®dusnka: MaTepusi, SHEPTHs, Macca, aTOM, JICKTPOH, MOJIEKYJIa, JHEPTeTHUECKUI
YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (hPU3NUECKHUE
BEJIMYUHBI ¥ SAMHUIBI UX U3MEPCHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
GoTocuHTE3, OMONOrMYECKH aKTHBHBIC BeliecTBa (OCJKH, YIJIEBOIBI, KUPBI,
(bepMeHTHI).

['eorpadusi: MHHEpaIbl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeACTBa, JIEKapCTBEHHBIE M KOCMETHYECKHE IMpernaparbl, MaTepualibl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourposbnbie IIpakTuyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer opranndeckoit xumuu. Teopus http://resh.edu.ru/
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 https://mob-edu.ru/
M. bytneposa https://ege.sdamgia.ru/
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
http://resh.edu.ru/
2.1 [IpenenbHbIE YTI€BOOPOABI — AIKAHbI 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
HenpenenrnHble yriieBogopoabl: aIKCHEI http://resh.edu.ru/
2.2 P yr POABE: ’ 6 1 https://mob-edu.ru/
AIKAJIMCHEL, aTIKHHET https://ege.sdamgia.ru/
http://resh.edu.ru/
2.3 ApoMaTn4ecKue yriieBoa0pObl 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U http://resh.edu.1u/
24 prpon 5 Y HOPOA 3 1 https://mob-edu.ru/
X riepepabotia https://ege.sdamgia.ru/
Hroro mo pasneny 13

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
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3.1 Cruptsl. Denon 3 https://mob-edu.ru/
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39 éHbI[CFI/II[H. Kap60HOBBIe KUCJIOTHI. 7 https://mob-edu.ru/

TIOKHbIE 5PHPbI https://ege.sdamgia.ru/
http://resh.edu.ru/

3.3 VYriaeBoasl 3 https://mob-edu.ru/
https://ege.sdamgia.ru/

Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
http://resh.edu.ru/
4.1 AmuHBL. AMUHOKUCIIOTEL. belku 3 https://mob-edu.ru/
https://ege.sdamgia.ru/
Uroro mo pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
| http://resh.edu.ru/

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://mob-edu.ru/

https://ege.sdamgia.ru/
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernuyeckne 0CHOBbI XUMHMHU

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTHYSCKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE OopOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB M0 OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepnognueckuii 3aKoH u [leprnoanyueckas cucteMa XUMUYECKHAX dJIEMEHTOB /1.
N. MenneneeBa. CBsI3b NEpUOIUYECKOr0 3akoHa W llepmoandeckol cucTtemsl
xuMmuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepUOaM.
3Ha4YeHUE NMIEPUOANYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Crpoenne BemecTtBa. XUMHUYECKas CBA3b. Buabl XHWMHUYECKOW CBS3M
(KOoBaJICHTHasl HETOJIApHAs U MOJIIpHAasi, MOHHAs, MEeTaJUIMuecKas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). BonmopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHUIATENBHOCTb.
Crenenb okuciieHus. IOHBI: KATUOHBI M AHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTHe O aucnepcHBIX cucTemax. VICTUHHBIE M KOJUJIOMIHBIE PAaCTBOPHI.
MaccoBas 101 BEeecTBa B pacTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAasT CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusa. Krnaccupukanmss XMMHYECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN IIPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUUYECKOE paBHOBecHE. DaKTOpBI, BIMUAIOIIME HAa COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnexTponutuyeckas nuccormanus. CribHbIC U cadbie 3eKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJasA, HEUTPaIbHas, IEJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX NPEBpAIICHUM:
neMoHcTpanus Tabau «Ileprogudeckas cucrema XxuMudeckux siaeMentos 1. U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIoJeHUE U



OMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalu3aTopa, ONpeeICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATLHOTO HHIUKATOPA, PEAKITM HOHHOTO 0OMEHA), MPOBEACHUE
MpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peaKIm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXHUMUYECKHUE PACUETHI, pACUETHI C UCTIOIB30BAHUEM MTOHSATHUS «MACCOBASI JIOJIS
BEI[ECTBAY.

Heopranuyeckasi xumusi

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHsI)) W HMX  COCAMHEHUM  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnsl. [lonoxenne meramioB B llepronnueckoil cucrtemMe XMMHUYECKUX
anemeHToB Jl. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIIaBbl METaJIOB.
DIEKTPOXUMHUUECKUI Pl HAMTPSKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BaKHEHIUX METAJUIOB (HATPHUM, KaJUi, KaJIbIIHM,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetaioB. [IpuMeHeHne meTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHsS BEIIECTB M WX MpPEeBpallCHUN:
U3y4YeHUE KOJUIeKIMH «MeTamibl U CIJIaBb», 00pa3llOB HEMETAJJIOB, PEIICHHUE
AKCTIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJEeHWEe M ONMUCAHUE JAEMOHCTPAIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemecTBa wiM 00BbEMa ra3oB MO WM3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponp xumum B oOecrieueHUH SKOJOTUYECKON, IHEPTeTUYECKON U TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBinenuss 00 OOMIMX HAyYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILINE CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAHOMATEpHUalbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

Xumusi M 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MTPENapaToOB OBITOBOM XUMUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBS3ed TpU  U3ydyeHUHW oOOmed
HEOpPraHU4eCKOW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITHUH, TaK W TMOHSITUM, SBISIONIUXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAy4YHBINM (DaKkT, rUmoresa, 3aKoH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(PUKALUs, TMEePUOJAUYHOCTh, HAOIIOIEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®duzrka: MaTepusi, SHEPIHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIeCTBa, (DU3NYECKUE BEIIMYMHBI U €UHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, opraHu3M, 3KocHcTema, Ouocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHoJIOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINJICHHOCTh,  (hapMalieBTUUeCKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pPOBbHIE)

Ne i/m Konrtposbnusie  IIpakrunyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepunoandeckas cucrema 3 http://resh.edu.ru/ https://mob-edu.ru/
' XUMHYECKUX 31eMeHTOB J[. U. https://ege.sdamgia.ru/

Menneneesa
http://resh.edu.ru/ https://mob-edu.ru/

Crtpoenue BeniectBa. MHOroo6pasue https://ege.sdamgia.ru/http://resh.edu.ru/

1.2 4 .

BEIIECTB https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/ https://mob-edu.ru/

1.5 XMMHYECKHE PeAKINH 6 1 1 https://ege.sdamgia.ru/
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi xumusi
21 MeTam 5 1 http://resh.edu.ru/_ https://mob-edu.ru/
https://ege.sdamgia.ru/
29 HeneTamiLs 9 1 1 http://resh.edu.ru/_ https://mob-edu.ru/
https://ege.sdamgia.ru/
53 CBs3b HEOPraHUYECKUX U 9 http://resh.edu.ru/ https://mob-edu.ru/
' OPraHUYECKUX BELIECTB https://ege.sdamgia.ru/
" 17 http://resh.edu.ru/ https://mob-edu.ru/
TOTO Mo pasaery https://ege.sdamgia.ru/
Pa3nea 3. XuMus 4 :KU3Hb
http://resh.edu.ru/ https://mob-edu.ru/
3.1 XuMus ¥ 5KU3Hb 4 _ .
https://ege.sdamgia.ru/
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB IT1O 34 5 3

I[TPOTPAMME
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U [T03HABATENbHBIX 3a7a4, BEIIOJTHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HAaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB,;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U TOCTYIIKM CBOMX TOBAapUIIEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIENCTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIINUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYyrux BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHON KYyJIbTYPhl, PEIICHUH TJIOOAIBHBIX MPoOIieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUI0 H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHUPUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHHBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABJICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUNA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TpPU pPEIICHUU Y4eOHBIX MO3HABATEIHHBIX W MPAKTUYECKUX 3aj]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

bopMyIMpOBaThH 1IENU U 3a/1a4W UCCIIETOBAHMUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHMSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUs] MPAKTUUECKHUX 3a7a4 U SKOJIOTHUECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOA0POIbI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKHUX BEIIeCTB (METaH, 3TaH, STHICH, IPOIUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLUTIOCTPUPOBATh T€HETUYCCKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepabOoTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSIMHU TIO BBIOJTHEHHUIO JaO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUH COOTBETCTBYIONIUX PEaKIUi U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbIca mokazatens [1JIK, mosicHaT, Ha mpuMepax crmocoOb!
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBbIO U IIPUPOTHON cpeie;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3BIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JCKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOMN NESITEIHHOCTH YEIIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHM yCTaHAaBIINBATh NPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEJIMHEHUH (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CMBICI IIEPUOJIUYECKOTO 3aKoHa JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx s3ieMeHtoB [I. M. MenzaeneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», 00BSICHITH 3aKOHOMEPHOCTHU
W3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIUHEHHMH IO Mepuoiam M
rpynmam [lepuoandeckon cuctembl XuMudeckux 351eMeHToB 1. 1. MeHneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPaBHEHUS PEaKUUWd pPa3IMUHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOIIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHSTHUS «MacCOBas J10JIs BEIIECTBA B pACTBOPE», OO BEMHBIX OTHOIIEHHI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3 (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OpaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuHu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEeHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYXKAKOIIEW MPUPOIHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarouuxcst ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.

BOCIIMTATEJIBHAS COCTOBJIAIOIIAA ITPEIMETA

BocnurarenpHas cocToBisfoLIas yueOHOTo npeamera « XUMHsD peaTu3yercs: yepes
UCIOJIb30BaHKE BUAOB U (HOPM JACSITEILHOCTH, OMMCAHHBIX B MOMAYJE «YpouHas
NEeSITENIbHOCTEY «Pabouelt mporpaMMbl BOCITUTAHUS

Peanu3amus negarorndeckuMmu pabOTHUKAMH BOCITUTATEILHOTO MOTEHITHAIA
ypOKa MpeanosiaraeT clieyromlee:

"yCTAHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUN MEXIY MeIarorH4ecKuM
pabOTHUKOM ¥ OOy4YalOIIMMHCS,  CHOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCHIPUATUIO OOYYaIOMIMMHUCS TpeOOBaHUI H MPOCHO MEJarorn4ecKoro
paboOTHUKA, TPUBICYCHUIO WX BHUMaHUS K OOCYKJaeMOil Ha ypOKe
uH(pOpMAaIH, aKTUBU3AIUU TTI0O3HABATEIHLHOMN NEeITEIbHOCTH;

"100yKJ€HUE OOYyYaroIMXCsl COOJII0/IaTh HAa YpPOKE OOILEHNpPHUHSTHIE
HOPMBI TIOBEJCHUS, TpaBWiIa OOMICHUS CO CTapmuMHU (TIeAaroruuecKuMu
pabOTHUKaMHU) W CBEPCTHUKAMU (0OYyYaroOIUMUCS), NPUHIUIB y4eOHOM
JTUCIUTIIMHBI U CAMOOPTaHU3AIINH;

"[IPUBJICUCHUE BHUMAaHUS OOYYAIONIMXCS K IIEHHOCTHOMY AacCHeKTy
M3y4aeMbIX Ha ypoOKax SIBJICHHM, OpraHu3aius ux paboThl ¢ MOTydyaeMol Ha
YpOKE COIMaJIbHO 3HAYMMOW uWHGMOpMalMel — WHHULIMHPOBAaHUE €&
OOCYXXIeHHsI, BbICKa3bIBaHUS OOYYAIOIIMMHUCA CBOETO MHEHHS IO JTOMY
MOBOJTY, BEIPAaOOTKH CBOETO K HEl OTHOIICHUS;

"HCTIOJB30BAaHUE  BOCIHUTATENBHBIX  BO3MOXHOCTEH  COIEpKaHUS
y4eOHOro TmpeaMeTa dYepe3 JAEMOHCTpaldi0 OOyYarolUMHCS TPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHHUS, TPOSBICHUS YEIOBEKOIIO0US U
100pOCepeYHOCTH, Yepe3 MOoAOOP COOTBETCTBYIOIIMX TEKCTOB JUIsl UTEHUS,
3a/1a4 ISl peIeHus], MPOOJIEMHBIX CUTYaIui JJIsl OOCYKJIEHHUS B KJIacCE;

"IIpUMEHEHHWE Ha ypPOKE HMHTEPAKTHUBHBIX (GopM paboTel C
OOYYarOIIMMHUCS: HHTEIJICKTYIBHBIX UTP, CTUMYJIUPYIOIINX MO3HABATEIHHYIO
MOTHUBAIIMIO O0YYaIOIMIUXCS; TUAAKTUYECKOTO TeaTpa, rJe TOJyYeHHbIE Ha
YpOKE 3HaHUs OOBITPHIBAIOTCS B TEAaTPAIBbHBIX TMOCTAHOBKAX; IHUCKYCCH,
KOTOpBIC JAfOT OOYYAroMIMMCS BO3MOXHOCTh TPUOOPECTH ONBIT BEIACHHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIIOBOM pabOThI WM pabOTHI B Mapax, KOTOPhIE
y4aT KOMaHJIHOU paboTe U B3aMMOJICHCTBUIO C APYTUMHU J€TbMU;



"BKJIIIOYEHHUE B YPOK HIPOBBIX MPOLENYpP, KOTOPBIE ITOMOTAOT
nojJiep>kaTh MOTUBAIMIO O0OYYAIOIINXCA K MTOTYyYEHUIO 3HAHUM, HAJTa)KUBAHHUIO
MO3UTUBHBIX  MEXKIMYHOCTHBIX  OTHOLIEHWM B  KJacce, IOMOTAIOT
YCTaHOBJICHUIO 100pOKeETaTeIbHON aTMOC(EPHI BO BpEMS YPOKa;

mopraHuzanus 1mepcTBa MOTHUBUPOBAHHBIX U IPYJUPOBAHHBIX
oOy4Jarommxcs HaJl WX HEYCIEBAIOUIMMHU OJHOKIACCHUKAMH, JAIOUIET0 UM
COI[MAJIbHO 3HAYUMBIN OIBIT COTPYJHUYECTBA U B3AUMHOMN MTOMOIIIH;



[Ipunoxxenue k paboueii mporpaMmMe Mo MpeaMery

«XuMHs»
PaccmoTpeno Ha MeToqu4YeCKOM 00BEAMHEHUH [IprHATO HA IEAATOTUYECKOM COBETE YT1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [Tporokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

HNOYPOYHOE IINTAHUPOBAHME na 2023-2024 y4eOHblii roa
Xumus (0a30BbIH YPOBEHbD)
Yuurens: [lerpynes Ilerp Hukomnaesuu
Knacc: 10
OO011ee KOJIMYECTBO YaCOB HA MPEAMET 10 y4eOHOMY TuIany — 34 4., o 1 yacy B Hezemo
Bcero yueOHbIX HEnens - 34
N3 Hux Ha:
I monyroaue — 16 u.
II monyroaue —18 u.
Ha KOHTPOJIbHBIE PabOTHI - 2 4.

VYyeOnuk: Xumus (6a3oBbiit ypoens). 10 knacc. I'.E. Pynsurtuc, @.I'. ®enbaman. Mocksa: «IIpocsemenne» 2020 r..



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB dakTuveckass  DJIEKTPOHHbIE

Ne Jlara aaTa nudposLIe

Tema ypoka Kontposbubie IIpakruueckue op
n/n Bcero H3yYeHUSI  H3y4YeHH oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

[IpeameT opranudecKoim

ML G8 http://resh.edu.ru/

1 ’ 1 4.09 https://mob-edu.ru/
BOSHHKHOBCHHC, https://ege.sdamgia.ru/
Pa3sBUTHUC U 3HAYCHUC
Teopust ctpoeHuUs
OPraHU4YeCKUX http://resh.edu.ru/

2 coequHeHuit A. M. 1 11.09 https://mob-edu.ru/
byrneposa, eé https://ege.sdamgia.ru/
OCHOBHBIC ITOJIOKCHUA
IIpencrasnenue o
KJ1accupUKaluu
OpPraHNYECKHUX BEIIECTB. http://resh.edu.ru/

3 Homenxknarypa 1 18.09 https://mob-edu.ru/
(cucTeMaTuyeckas) u https://ege.sdamgia.ru/
TPUBHUAJIBHBIC HA3BAHHUA
OpPraHUYECKUX BEIECTB
AJKaHBI: COCTaB U http://resh.edu.ru/

4 CTPOCHHE, 1 25.09 https://mob-edu.ru/
TOMOJIOTHYECKHM Pt https://ege.sdamgia.ru/
MeraH u 3TaH —

) MPOCTENILINE 1 2.10

MMPEACTAaBUTEIN AJIKAHOB



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

AJIKEHBI; COCTaB U

6 . 9.10
CTpOCHUE, CBOMCTBA
OTUJIEH U IPOIUIIEH — http://resh.edu.ru/

7 IIPOCTEUIINE 16.10 https://mob-edu.ru/
MPEACTaBUTENMN AJTKEHOB https://ege.sdamgia.ru/
[TpakTuyeckas padora
No 1. «TonvacHme http://resh.edu.ru/

8 o YA 23.10 https://mob-edu.ru/
3THJjeHa 1 H3YHCHHE €ro https.//ege.sdamgia.ru/
CBOWCTB
Ankanuensl. Byranuen-

1,3 u meTunOyraaueH- http://resh.edu.ru/

9 1,3. [lonyuenue 6.11 https://mob-edu.ru/
CHHTETUYECKOTO https://ege.sdamgia.ru/
KaydyKa U Pe3HHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,

OMOMOTHIECKHH DA http://resh.edu.ru/
10 A Pt 13.11 https://mob-edu.ru/
HeTIIeH = https://ege.sdamgia.ru/
POCTEUIIUI
NpeaACTaBUTECIIb AJIKHHOB
Beruucnenus no http://resh.edu.ru/

11 YpPaBHEHUIO 20.11 https://mob-edu.ru/
XHMHYECKOH PEaKIuu https://ege.sdamgia.ru/
ApeHbl: 0eH301 U http://resh.edu.ru/

12 TOJIyOoJ1. TOKCUYHOCTh 27.11 https://mob-edu.ru/
apeHOB https://ege.sdamgia.ru/
e HETHIECKAS. CBS3E http://resh.edu.ru/

13 4.12 https://mob-edu.ru/

YTJIEBOAOPO/IOB,

https://eqe.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

MIPUHAJICKALINUX K
pa3IMYHBIM KJIaccaM

[IpupoaHbIE HCTOYHUKHU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

http://resh.edu.ru/

14 HOIYTHBIE HEPTSHbIE 11.12 https://mob-edu.ru/
ras3bl, He)Th U https://ege.sdamgia.ru/
IIPOAYKTHI €€
nepepaboTKu
[IpupoHbIE HCTOYHHUKHU
YIJIEBOIOPOOB:

IPUPOJIHBIIA Ta3 1 http://resh.edu.ru/

15 MOMYTHBIE HEPTSIHBIC 18.12 https://mob-edu.ru/
rassl, HepTh U https://ege.sdamgia.ru/
IIPOIYKTHI €€
nepepadoTKu
KonrponbHas pabora no http://resh.edu.ru/

16 pazneny 25.12 https://mob-edu.ru/
«YTIeBogopoab» https://ege.sdamgia.ru/
[Ipenenbubie
OTHOATOMHBIE CITHPTEL: http://resh.edu.ru/

17 PIBE 15.01 https://mob-edu.ru/
METAHOT 1 STato. https://ege.sdamgia.ru/
Bonoponnas ca3b
MHoroaroMHsIe http://resh.edu.ru/

18 CIHUPTHI: STUIICHTIIUKOJIb 22.01 https://mob-edu.ru/

Y TJINLEPUH https://ege.sdamgia.ru/
DEHO: CTDOCHIE http://resh.edu.ru/
19 - 1P 29.01 https://mob-edu.ru/

MOJIEKYJIbI, (PU3UUECKUE

https://ege.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

U XUMHNYCCKHUEC

CBOﬁCTBa, IIPUMCHCHHUEC

20

21

22

23

24

25

AJbpaerunsr:
dbopMmanbaerua u

areraiapaerun. AneTod

OIHOOCHOBHEIE
npeaciIbHbIC
KapOOHOBBIC KUCIIOTHI:

MYypaBbUHAs U YKCyCHas

[TpakTrueckas pabota
No 2. «CBolicTBa
pacTBopa YKCYCHOU
KHUCIIOTBI»
CreapuHoBas u
OJIEMHOBAS KUCIIOTHI,
KaK MpeJCTaBUTENU
BBICIIINX KapOOHOBBIX
KHCIIOT

Mpgb11a kak conau
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe
NeUCTBHE

CrnoxHble 3(upblI Kak
IPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.
I'uaponus cinoxHbIX

a¢hupos

5.02

12.02

19.02

26.02

4.03

11.03

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

JKupsr: rTunpoinus,

http://resh.edu.ru/

26 NPHMCHCHHC, 25.03 https://mob-edu.ru/
Guonoruteckas pois https://ege.sdamgia.ru/
KUPOB
VYTraeBoanl: COCTaB,

KJIaCCH(UKAIHUSI.
BaskHeiiie http://resh.edu.ru/

27 1.04 https://mob-edu.ru/
TIPCACTABUTCIIM. https://ege.sdamgia.ru/
[II0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemrnonosa http://resh.edu.ru/

28 KaK IPUPOIHBIC 8.04 https://mob-edu.ru/
TIOJTMEpbI https://ege.sdamgia.ru/
KontponbHas padota mo
pazneny http://resh.edu.ru/

29 «Kucnopozaconepxkaniue 15.04 https://mob-edu.ru/
OpraHIYecKUe https://ege.sdamgia.ru/
COCIMHEHHUS
AMUHEL METIAMIH 1 http://resh.edu.ru/

30 22.04 https://mob-edu.ru/
aHITH https://ege.sdamgia.ru/
AMHHOKHCIIOTHI KaK
amQoTepHbIe

http://resh.edu.ru/

31 OpramiHecKie 29.04 https://mob-edu.ru/
COCMHCHMA, UX https://ege.sdamgia.ru/
OMOJIOTUYECKOE

3Hauenue. IlenTumsl



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

benku xak npupoaHsie http://resh.edu.ru/

32 BBICOKOMOJICKYJISIPHBIC 1 6.05 https://mob-edu.ru/
COEIMHEHUSI https://ege.sdamgia.ru/
OCHOBHBIE TOHATHUA
UMUIL http://resh.edu.ru/

33 1 13.05 https://mob-edu.ru/
BHCOKOMOH?KYMP HpIX https://ege.sdamgia.ru/
COEIMHEHUN
OCHOBHBIE METOIBI
CUHTE3A
BBICOKOMOJICKYIISIPHBIX hittp://resh.edu.ru/

34 CRYTP 1 20.05 https://mob-edu.ru/
COCHHHCHUH. https://ege.sdamgia.ru/
[TnacTMaccel, KayqayKku,

BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

[Tpunoxxenue k pabouei mporpaMmme 1Mo mpeaMeTy

«XuMHs»
PaccmoTpeno Ha MeToqu4YeCKOM 00BEAMHEHUH [IprHATO HA IEAATOTUYECKOM COBETE YT1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [Tporokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

HNOYPOYHOE NNVIAHUPOBAHMUE na 2023-2024 y4yeOHblii roa
Xumus (0a30BbIH YPOBEHbD)
Yuurens: [lerpynes Iletp Hukomnaesuu
Knacc: 11
OO011ee KOJIMYECTBO YaCOB HA MPEAMET 10 y4eOHOMY TuIany — 34 4., o 1 yacy B Hezemo
Bcero yueOHbIX HEnens - 34
N3 Hux Ha:
I monyroaue — 16 u.
II nonyroaue —18 u.
Ha KOHTPOJIbHBIE PabOTHI - 2 4.

VYuebnuk: Xumus (6a30Bswiif ypoBens). 11 kmace. I'.E. Pynsurtuc, @.I'. ®enpaman. Mocksa: «IIpocsemenue» 2020 r..



11 KIIACC

Ne
n/
n

Tema ypoka

XUMUYECKUH 2JIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
HX COCIMHEHUH IO
TpYyIITIaM U TIEPUOJIaM.
3HaueHne
MEePUOINYECKOT0 3aKOHA U
CUCTEMBI XUMHUYECKHUX
anemeHToB /(.M.
MeneneeBa B pa3BUTHU
HayKu

Crtpoenue BeniecTsa.
XuMHUecKas CBI3b, e

KoanuecTBo 4acoB

Bceer KoHTpobHBI
0 e padoThl

1

1

1

1

IIpakTHyecku
e padoThl

Jlara
H3yYeHH
s

6.09

13.09

20.09

27.09

dakTHUeckKa
A 1aTa
U3ydeHust

JJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru
/

http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru
/

http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru
/

http://resh.edu.ru/
https://mob-edu.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/

BU/IbI; MEXaHU3MBI
oOpa3zoBaHHs
KOBQJICHTHOM CBSI3H.
BomoponHas cBsi3b

https://ege.sdamgia.ru
/

BanenTtHoCTb.
DNEeKTPOOTPULIATETLHOCTh
. CrerneHb OKHUCIICHUSI.
BemecTBa MoseKynspHOTo
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

[TonsTHE O IUCTIEPCHBIX
cucreMmax. MctuHHbIe 1
KOJUIOMIHBIE PACTBOPBI.
MaccoBas 1014 BelecTBa
B pacTBOpE
Knaccudpukanuus n
HOMEHKJIAaTypa
HEOPraHUYECKUX
COCIMHEHUM.
I'enernueckas cBsA3b
HEOPraHUYECKUX BEIECTB,
Pa3INYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHUX PEAKIIHii B
HEOPraHUYeCKOou u
OpraHN4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MacChl
BELIECTB; 3aKOH
COXpaHEHHUS U

4.10

11.10

18.10

25.10

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://eqe.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

IIPEBPALLCHNS SJHEPTUU
IIPU XUMUYECKUX
peakuusx

CKopocThb peakiii.

http://resh.edu.ru/

https://mob-edu.ru/

9 OO6patumbie peaKkIuH. 8.11
XUMHUYECKOE PABHOBECHE https://ege.sdamgia.ru/
[IpakTuueckas padota No http://resh.edu.ru/

10 1. «BinusiHuE pa3nuyHbIX 1511 https://mob—edu.rL_J/
(bakTOpPOB HA CKOPOCTH : https://ege.sdamgia.ru/
XMMHYECKON PEaKIIun»

DNeKTpOIUTHYECKAs http://resh.edu.ru/
nuccormanus. [orsitue o https://mob-edu.ru/
BOJIOPOTHOM HOKa3aTele https://ege.sdamgia.ru/

11 (pH) pactBopa. Peakiiuu 2911

MOHHOTO OOMEHa.

IManponu3 oprannueckux

1 HEOPTaHUYECKUX

BEIIECTB

OKHCIUTENBHO- http://resh.edu.ru/
BOCCTAHOBUTEILHBIE https://mob-edu.ru/

12 peaxuuu. [TonsTue 06 29.11 https://ege.sdamgia.ru/
ANEKTPOJIU3E PACILIABOB U
pacTBOpPOB COJIEH
KoHTponbHas paboTa 1o http://resh.edu.ru/

13 pasneny «TeopeTndeckue 6.12 https:/mob-edu.ru/

OCHOBBI XUMHHN»

https://eqe.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

14

15

16

17

18

19

MeTtamibl, UX HOJI0KECHUE
B [lepnoanueckoi
CHUCTEME XMMHUYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOCHHS
atomoB. OOmue
¢bu3nveckne CBONCTBA
METAILJIOB

CrnnaBbl METaJLIOB.
DNEeKTPOXUMUYECKUN P
HaMpPsHKEHUH METaJIOB

XUMHUYECKUE CBOMCTBA
BAXHEHIINX METAJUIOB
(HaTpwuii, KA, KAJIBIHH,
Mar"ui, aTroMUHUIN) U UX
COECIMHEHU I

XHUMHUYECKHUE CBOMCTBA
XpoMa, MEIU U X
COeTUHEHUN

XUMHUYECKUE CBOMCTBA
LIMHKA, JKeJIe3a U UX
COeIUHEHUN

[TpakTuueckas padora No
2. "Pemrenne
AKCIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«MeTamie»"
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Hemeramisl, ux
IMOJIOKEHHUE B
[Tepuonuueckoii cucreme

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

20 XUMHUYECKHAX DJIEMEHTOB 31.01
. . MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB
dusnueckue cBOMCTBA http://resh.edu.ru/
HEMETAJUIOB. AJUIOTPONUS https://mob-edu.ru/
21 HEMETAJIOB (Ha IPUMEPE 7.02 https://ege.sdamgia.ru/
KHCIIOPOJIa, CePHI,
docdopa u yraeponaa)
XuMuueckue CBONCTBA http://resh.edu.ru/
22 FaJIOTeHOB, CEPBI U UX 14.02 httDS.//mob-edu.rL.J/
o https://ege.sdamgia.ru/
COEIUHEHNIT
XUMHUECKHE CBOICTBA http://resh.edu.ru/
23 azora, pocodpa u ux 21.02 https.//mob-edu.rg/
o https://ege.sdamgia.ru/
COEIUHEHNIT
XUMHUECKHE CBOICTBA http://resh.edu.ru/
24 yIIIepoa, KpEMHUS U UX 28.02 httDS.//mOb-edu.rL.J/
o https://ege.sdamgia.ru/
COEIUHEHNI
[MpuMeHeHe BaKHEHUIITHX http://resh.edu.ru/
25 HEMETAJLIOB U HX 6.03 httDS.//mob-edu.rL.J/
o https://ege.sdamgia.ru/
COEIUHEHNI
O0600111eHE U http://resh.edu.ru/
26 CHCTeMaTH3anusl 3HAHHUH 13.03 https://mob-edu.ru/

o Teme «HemeTamis.

https://eqe.sdamgia.ru/
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Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacyEThl

[TpakTruyeckas padora No
3. «Pemenue

http://resh.edu.ru/
https://mob-edu.ru/

27 DKCIIEPUMEHTAIILHBIX 27.03 https://ege.sdamgia.ru/
3a7a4 10 TeMe
"HemeTamanl"»

KonTponbHas paboTa mo http://resh.edu.ru/

28 TemMaM «MeTauIbl» U 3.04 https:/mob-edu.ru/
«HeMeTamisny https://ege.sdamgia.ru/
Heoprannueckue u http://resh.edu.ru/
OpPTraHUYECKUE KUCIIOTHI. https://mob-edu.ru/

29 Heoprannueckue u 10.04 https://ege.sdamgia.ru/
OpraHUYEeCKHEe OCHOBAHUS
AmpoTtepHbIe http://resh.edu.ru/
HEOPraHUYECKHe U https://mob-edu.ru/
OpraHNu4ecKre https://ege.sdamgia.ru/

30 COCIMHEHHS. 17.04
I'eHeTn4eckas cBs3b
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
Ponp xuMuu B http://resh.edu.ru/
obecrieueHUN https://mob-edu.ru/

31 9KOJIOTHYECKOM, 24.04 https://ege.sdamgia.ru/

SHEPreTUYECKON U
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MMHUIIEBON O€30I1aCHOCTH,
Pa3BUTHH MEIUIIUHBI

[IpencraBnenust 06 0OMUX
HAaYYHBIX IIPpUHIOUIIAX

http://resh.edu.ru/

https://mob-edu.ru/

https://eqe.sdamgia.ru/

32 MIPOMBILIIICHHOTO 1 8.05
MOJYYECHUS] BAXKHENIIUX
BEIIECTB
http://resh.edu.ru/
33 YenoBek B MUPE BEILIECTB 1 15.05 https://mob—edu.rL_J/
U MaTepUaioB https://ege.sdamgia.ru/
http://resh.edu.ru/
34 XuMus " 3I0pOBbE 1 2205 https://mob—edu.rL_J/
yeJoBeKa https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Yuebuuk: Xumus (6a3oBbiii ypoens). 10 knacc. I'.E. Pymzutuc, @.I". ®enpaman. MockBa:
«IIpocsemenue» 2020 r..
VYuebuuk: Xumus (6a3oBblii ypoens). 11 knacc. I'.E. Pymsutuc, @.I". ®enpaman. MockBa:
«IIpocsemenne» 2020 r..

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
YueOnuk: Xumus (6a3oBbiit yposenb). 10 knace. I'.E. Pynsutuc, @.I'. ®enpaman. Mocksa:
«IIpocsemenue» 2020 r..

VYuebuuk: Xumus (6a3oBbiii ypoens). 11 kmacc. I'.E. Pymsutuc, @.I". ®enpaman. Mocksa:
«IIpocsemenue» 2020 r..

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://resh.edu.ru/ , https://mob-edu.ru/, https://ege.sdamgia.ru/.
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