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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE CpelHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS QeaepanbHO 00pa30oBaTENIbHON MPOTrpaMMbl CPEIHETO
obmero oo6paszoBanus (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAaPCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro MpeaMmeTa
«Xumusa» B o0pa3oBaTeNbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3ymUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIe MPOTPAMMbI, U OCHOBHBIX NOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl M0 XUMUH, K OMPEIEICHUIO 00IIel cTpaTeruu
00y4eHHs, BOCTIUTAHUS U PA3BUTHA O0YYAIOIINXCS CPEACTBAMU YIEOHOTO MpeaMeTa « XUMHUS IS
10-11 xkmaccoB Ha 0a30BOM YpPOBHE COCTaBMJIM KOHLeNTyanbHble nosioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIed, COJep)KaHUs, pe3yibTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWe,  IOJIydaeMOe€  BBITYCKHHKaMH  00mIeoOpa3oBaTenbHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThio MX 00pa30oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIUM
ATAOM peau3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOW CHCTEME XUMHYECKOrOo 00pa30BaHMsA. ODTH LEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKIKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U MPHUPOAHOHN cpene. Peanusyercss Xxumuueckoe
oOpa3zoBaHue OOy4aroIMXCs Ha YPOBHE CpPEJHEro o0Iero odpa3oBaHUs CpPEACTBAMH y4eOHOTrO
npenMera «XUMHUS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
y4€TOM crneuM(PUKN HAyKd XUMHUH, €€ 3Ha4eHHs] B TIO3HAHUM NMPUPOABI U B MaTepUaIbHOW KU3HU
o0miecTBa, a TakXke C y4€TOM OOLIMX Leled M HPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yl poJib B COBPEMEHHOMU
LIMBUJIN3ALMU, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KyibTypbhl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHKE PAIMOHATILHOTO HAYYHOI'O MBIIUIEHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpY>KalollleM MHpe Kak O €IMHCTBE MPUPOABI U YeJIOBeKa, KOTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE NNOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MUPa, OCO3HAHUS B3aMMOCBS3H MEXTY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYIMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTajla HEOThEMJIIEMOU
YacThI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXJIOT0 YJIeHa
obmiectBa. CoBpeMeHHass XMMHUsSI KaKk HayKa CO3uJaTesibHasi, KaKk HayKa BBICOKMX TEXHOJOTUH
HaIpaBlieHa Ha pelIeHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 30POBBSI.

B coorBercTBUM ¢ OOIIUMHM LENSIMU M HOPUHIMIIAMH CpeIHEro ooOmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kiaccebl, 0a30BbI YpOBEHb U3Y4YEHHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOYyYaromuxcs, HEOOXOJUMYI0 WM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
MIPOAOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMUEH.

CocrapnsgomumMu npeameTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — « OpraHudeckasi XUuMHs»
n «O01as u HeopraHu4ecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHSI KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BO¥ HayKW: CHCTEMa 3HAHWI 10 HEOPTAaHUYECKOW XUMHUU (C BKIIOYCHHEM 3HAHHWHA W3



o01ieit XuMUM) U OpraHuyeckor Xumun. @opMHUpOBaHUE JAaHHON CHCTEMbl 3HAHUN MPU M3YyYECHUU
mpenMeTa 00ecrieunBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3wsi BEIIECTB HA OCHOBE
0OIINX TIOHATHH, 3aKOHOB M TEOPUH XHUMHH.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas U HeopraHudeckas
XuUMEs» cHopMHpOBaHA B MPOrpaMMe MO XMMHH HA OCHOBE CHCTEMHOTO MOJIXOJa K H3yYCHHIO
ydqeOHOro MaTepuana U OOYCIIOBJICHA HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHUEM 3HAHUW Ha
ONpeACNEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUM BEIIECTBa
paccMaTpUBaIOTCd HAa YPOBHE KJIACCHYECKOM TEOpUM CTPOCHHUS OPTraHMYECKUX COCIMHEHHWH, a
TaK)K€ Ha YpPOBHE CTEPECOXMMHUYECKUX M DJICKTPOHHBIX MPEJACTABICHUN O CTPOCHUM BEIIECTB.
Ceenmenusi 00 M3y4aeMblX B Kypce BEIIECTBAX MAIOTCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB JIO
CIIO)KHBIX OHMOJIOTMYECKM AaKTHBHBIX COCOUHEHHH. B Kypce OpraHM4ecKod XUMHH IOIYy4YaroT
pazBuTHe CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs IIEPBOHAYAILHBIC
MPEACTABICHUS O XMMHYECKOW CBS3M, KJIACCH(DHUKAIMOHHBIX NMpPHU3HAKAaX BEIIECTB, 3aBHCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKOW PEAKIUH.

[Tog HOBBIM yrJIOM 3peHHS B mpeaMere «XuMus» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
W3YYECHHBII Ha YypOBHE OCHOBHOTO OOIIEro o0O0pa30BaHHUS TEOPETUYECKUH MaTepual u
(dakToNoruuecKue CBEICHUS O BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmass U HeopraHudeckass XUMHs» OOYYAIOIIMMCS TPEIOCTaBISAECTCS BO3MOXKHOCTH OCO3HATH
3HAQYEHHE TIEPUOIUUECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JIOTMYECKUX MO3UIINM, TITy0xKe
MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIUN 3TOTO 3aKOHA — OT 0000Imaroniei 10 00bICHAOMEN 1
[IPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O BaKHEWIMX BEILECTBAX, UX COCTABE, CTPOCHHH, CBOWMCTBAaxX H
MPUMEHEHNUH, & TAK)KE€ O XMMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsierca B Kypcax 10 wm 11 kiaccoB  sieMEHTaMU  COAEpP)KaHUS, HMMEIOIIUMHU
KyIbTYPOJIOTHYECKM M TPUKIAJAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO
B3aMOCBSI3M XUMHUHM C JPYTMMH HayKaMH, pACKPBIBAIOT €€ pojib B IO3HABATEIbHOM U
MPAKTUYECKOU JEATEeTLHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHUSI K TMPOIECCY
TBOpPUECTBAa B O0JIACTH TEOPUH M TMPAKTUYECKUX MPUIOKEHUN XUMHUU, TMOMOTAIOT BBIMYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTUYECKH OCMBICIIMBATh WH(OpPMAIMI0O U TPUMEHATHh €€ I TOTOJHEHUs 3HaHWH, pelieHus
MHTEJUIEKTYAIbHBIX M JKCIEPUMEHTAJbHBIX HCCIEAOBATEIbCKUX 3aJad. B menom coaepkaHue
yuebHoro npeamera «XUMHSI» JAHHOTO YPOBHS U3YYEHHUS OPUEHTHUPOBAHO Ha (POPMHUpPOBAHUE Y
o0yJaromuxcsik MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMaHUsA (PUIOCO(PCKUX HIeH, TaKuxX Kak:
MaTepuaIbHOE €IWHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHpa, OOYCIOBIEHHOCTH CBOWCTB
BEIIIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUI IMYyTEM AKCIEPUMEHTA U
pelieHrs TPOTUBOPEUMH MEXIy HOBBIMH (aKTaMd W TEOPETHYECKHUMH TMPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHH B DPELICHUH SKOJOTHYECKHX MpoOIeM, a Takke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3/1aHUS HOBBIX TEXHOJOTHI U MaTEPUAJIOB.

B mutane permeHust 3aay BOCIUTAHUSA, PA3BUTHS M COLMAM3AIMN O0YJaIOIINXCS MPUHSATHIS
MPOrpaMMONl N0 XHMMHUM TOAXOIbl K ONPEACICHUIO COJIEPNKAHUS M IOCTPOCHHS NpeaMeTa
mpenrycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCATbHBIX YYEOHBIX JEHCTBUH, HMEIOIUX 0a30BOE
3HAYEHHE /IS Pa3JIMYHBIX BUIOB JACATEIHHOCTH: PEIICHUS MPOoOJIeM, TTOUCKa, aHAIM3a U 00paboTKH
nHpopManuy, HEOOXOAUMBIX I MPUOOPETEHUs OMbITa MPAKTUYECKOW W HCCIIEI0BATEIbCKOU
JIeSITeILHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B O3HAHUU XHUMUU.



B mpakTuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHusl, TaK U Ha
ypOBHE cpemHero oO0miero o0pa3oBaHUs, MPH ONPEACICHUH COACPKATEIHHOW XapaKTEPUCTUKU
uenei M3ydeHWsl IMpeAMeTa HampaBJIEHHEM MEPBOCTENEHHOW 3HAYUMOCTH  TPATUIMOHHO
npu3Haéress  (GOpMUPOBAaHME OCHOB XUMHYECKOM HaykKd Kak o0JacTh  COBPEMEHHOIO
€CTECTBO3HAHUS, TIPAKTHUYECKON JEATEIILHOCTH YEJIOBEKAa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIWYECKOW TOYKH 3pEHHUS TaKOW TOIAXOA K ONPEACICHUIO IIeNield H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHHUS TJABHBIMHM LEISIMH H3Y4YeHHs IpeaMera «XuUMHus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASITOTCS:

e (opmupoBaHHE CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIeld CcoCTaBIsIOLIEH
€CTeCTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOpPOH JI€KaT KIIIOUEBblE MOHSTHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHUMHUHU, OCBOCHHEC S3bIKa HAYKH, yCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOpHUEN UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHue M pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaX IO3HAHHS BEIICCTB U
XUMHUYECKUX PEaKIUi, HEOOXOAUMBIX Al MPUOOPETeHUsS YMEHUH OpUEHTUPOBATHCS B
MHUpPE BEIIECTB M XHUMHUYCCKUX SBICHHUH, HMCIOIIUX MECTO B MPHPOJIC, B MPAKTUUCCKON H
MIOBCEIHEBHOMN JKU3HH;

® pa3BHUTHC YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOJCHIUEM U 00BICHEHUEM
XUMHAYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBHJ Oe30macHoro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ stum, conepkaTenbHas XapakTEepHUCTHKa IIeNiel W 3aJay M3Y4YeHHs MpeaMmeTa B
MporpaMMe 1o XMMHUHM YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IMPHOPUTCTAMHU B
cucteMe cpenHero oodmiero oopazoaHusi. CerojHs B MPEMOJaBaHUM XUMHUU B OOJBIIEH CTENEeHU
oTIaETCsl MPeANOYTeHHE MPAKTUIECKO KOMIIOHEHTE CO/Iep KaHUs 00yUYeHHsI, OpHEHTHPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHUKA 00111€00pa3oBaTeNbHOM OpraHu3aluy, BIaICIONIero He HabopoM 3HAHUIA,
a (pyHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMCHHSIMH AKTHBHOTO TOJTYYCHHS
3HAHWW ¥ TIPUMEHEHUS UX B PEATbHOU KU3HU IS PEIICHUS TIPAKTHUSCKUX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3y4YeHHUH MpeaMeTa « XUMUsS» TOMUHHUPYIOIIee 3HaUeHHe PUOOPETa0T
Takue LeH U 33J]a4i, KaK:

aJanTanys 00yJarInuXcs K YCIOBUSAM JHHAMHYHO Pa3BHBAIOIIETOCS MHpPA, (OPMUPOBAHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIFHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopMHpOBaHHE Y 00YJAIOIIMXCS KITFOUYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIINHN ), UMEIOIITHX
VHHUBEPCATHHOE 3HAYCHHE IS PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHHS IMPOOJIeM, TOWCKa,
aHanm3a ¥ o0paboTku WHGOPMANUK, HEOOXOAUMBIX IJISi MPHOOPETEHUS OMbITa JEATENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B TMO3HAHUM XWUMHUHU, a Takke s OIEHKH C TO3UIUH
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEUIECTB W XUMHYECKHX IPOIIECCOB Ha
OpraHU3M YeJIOBEKa U MIPUPOTHYIO CPENY;

pa3BHTHE ITO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHWS MO0 XHMHHA B
COOTBETCTBUM C >KM3HCHHBIMHU IMOTPEOHOCTSMHU, HCIIOIH30BATh COBPEMEHHBbIE WH(MOPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa U aHaju3a y4eOHON M HayYHO-TOMYJSIpHOM MH(pOpMalUd XUMHUYECKOTO
COJIEpKaHUS;



(dhopMUpOBaHHE U PA3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII01aTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
[IpY IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIUTAaHHUE Y OOydarolmuxcsl yOekIEHHOCTH B TYMaHUCTUYECKOM HAMpaBICHHOCTH XMMHH,
e€ BAXHOU pOJIM B PEIICHUU TIOOATBHBIX MPOOJIEM pPaIMOHATIBLHOTO MPHUPOJONOIB30BAHNUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB U COXpaHEHUsT NPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00XOIMMOCTH OEPEKHOTO OTHOILIEHUS K MPHUPOJIE U CBOEMY 3/10pPOBbIO, a TaKKe MPHOOpETEeHUs
OTbITa HMCIOJb30BAHUS TMOJYYEHHBIX 3HAHUW U1 MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYalUSX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B ydeOHOM TmmaHe cpemHero oOmiero oopazoBaHUs TpeaMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NPEIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

OO1iee yuCIO YacoB, OTBEACHHBIX ISl M3YYEHHs] XUMHUHM, Ha 0a30BOM YPOBHE CpPEIHEro
obmero oopazoBanusi, coctabisger 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HenemIo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0CHOBBI OPraHUYeCKONH XUMMH

IIpeamer opraHMYecKOW XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuajaoB. Teopus CTpoeHUs: opranndyeckux coenuHenuid A. M. bytnepona, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHBIE (DOPMYJIBI OPraHMYECKUX BellecTB. I'omororus, usomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccu(UKaMU OpraHUMYECKUX BemiecTB. HomeHkiaTypa OpraHm4ecKux
COeIMHEHU (cucTeMaTHyecKas) U TPUBHAJIbHbIC HA3BaHMUS BaXHEHWIIMX HpeACTaBUTENEH Ki1accoB
OpPraHUYECKUX BEILECTB.

DKCrepUMEHTAJIbHbIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3laMu OpPraHUYeCKUX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE, MOJCIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U ONMCAHUE JEMOHCTPAILIMOHHBIX OIBITOB [0 MPEBPALLCHHIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJIOTMYECKMH psai. MeraH W 3TaH — IpocCTeulne
IIPEJICTAaBUTEININ AJIKaHOB: (PU3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEaKLMU 3aMELICHUs U TOPEeHUs),
HaxO0KJIEHHE B IIPUPOJIE, IIOJIyYEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psil. DTUIEH M NPONWIEH — MPOCTEHIINe
MIPE/ICTaBUTENIN QJIKEHOB: (U3NYECKHEe M XHMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTUMEPU3alliu ), MOJTydeHHEe U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetwiOyranueH-1,3: cTpoeHue, BakHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psAll. ALETHIIEH — MPOCTEHIIHIA
IPEJCTaBUTENIb AJKHMHOB: COCTaB, CTpPOCHHME, (U3MYECKHMEe W XHMHUYECKHE CBOWCTBA (peakiuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTYyUeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
raJIOreHUPOBAHUS W HUTPOBaHUS), IOJyY€HHWE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u Xumuyeckue c8OUCMBA (peakyuu 2an02eHUposanus U HUMPOBAHUS), NOTYYEHUe U
npumenenue.  TOKCHUYHOCTb  apeHOB. ['eHernueckas CBA3b  MEXAY  YIIIEBOLOPOAAMH,
MIPUHAUICKAMMH K pa3JINYHBIM KJaccaMm.

[IpupoaHble UCTOYHHUKHU YTIIEBOAOPONOB. IlpuponHblii ra3 u momnyTrHble HEQTSHBIE Ta3bl.
Hed1s u e€ mpoucxoxaenue. CriocoOsl nepepadboTku He(TH: Meperonka, KpeKHHI (TEpMUUECKUH,
KaTaIUTHYeCKui ), muponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOJYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJIbl M3Y4YEHUs BEIIECTB M MX IPEBPALICHUMN: O3HAKOMIICHHE C
o0pa3liaMu IuIacTMacc, KaydyykoB W pe3uHbl, kouiekunu «HedTs» n «Yromby, MoaennpoBaHue
MOJICKYJT ~YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOJIHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOTHI:

[IOJIyYEHHUE 3TWICHA U U3YyYEHUE €ro CBOMCTB.
Pacuérhrle 3agaun.



Brruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucaopoacoaepxauye oprann4yecKie COeAHHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M ATAHON: CTpPOEHHE, (U3NYECKUE WU
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajlaMH, TaJlOT€HOBOJIOPOAAMHU, TOPEHHE),
IIpUMeHEeHHEe. BonopoaHble CB3U MEXy MOJIEKYJIaMH CIIUPTOB. [IeHCTBHE METaHOIA U DTAHOJIA HA
OpPraHM3M YEeJIOBEKa.

MHOroaToMHbl€ CIUPTHIL. OTWICHIVIMKOJIb M IJIMLEPUH: CTpOeHHue, (U3NYeCKHe U
XMMHUYECKHUE CBOMCTBA (B3aMMOAECMCTBHE CO IIEIIOYHBIMM METaNIaMHU, KaueCTBEHHAsl peaklMs Ha
MHOT0aTOMHbIE crnupThl). [lelicTBue Ha opranu3m uenoBeka. [IpuMeHeHue rMIlepUHa W
STHJICHIJINKOJIA.

®deHouI: CTpOEHHE MOJIEKYJbl, (U3NUYECKUE U XUMUYECKHUEe CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpneruapl UM kemowuvi. DOpMalbIETU]l, aleTalIbACTUA: CTPOCHUE, (QUINYECKUE U
XMMHUYECKHE CBOWMCTBA (peaklMM OKHUCIEHUs M BOCCTAHOBJICHMsS, KadeCTBEHHBbIE pEaKLUN),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHAasi KHCIOTBHI:
CTpOEHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOLIME JJIs Kiacca KUCIIOT, PEaKIMs
sTepupUKalMK), ModydeHHue | npuMeHeHue. CreapuHOBass W OJICMHOBAas KHCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOLIEE JCHCTBHE.

Crnoxuble 3(upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponns xupos. IIpumenenne xupoB. bruonorudeckas poip )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U Mojucaxapuibl). [roko3a —
MPOCTEHIINA MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYJNbl, (PU3MYEeCKHe W XHMHUYECKUe
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucnenrne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOKE€HHE TJIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. otocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemmono3a kak npupojHble noiuMmepbl. CTpoeHHe Kpaxmajia M LEJUTIOJO03BI.
duznyeckre 1 XMMUYECKHUE CBOICTBa Kpaxmaia (THIpoJIu3, KaYeCTBEHHAs PeaKkius C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUs BEUIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJTHOATOMHBIX CHHUPTOB (OKMCIeHHe dTaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammogericTBre TimiepuHa ¢ ruapokcuaom meau(ll)), ampnernoB (OKucIeHWE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(ll), B3aumoneicTBre Kpaxmaia ¢ HMOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NMPOIYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3zoTconepKanye OpraHi4eckKue COeINHEHNUS.

AMMHOKHCIIOTB! Kak aM(OTEpHble OpraHUYecKue coequHeHus. PU3NUecKue U XUMHUECKUe
CBOMCTBAa AaMMHOKMCIOT (Ha MpuMepe TIiauiuHa). buojormyeckoe 3Ha4YE€HHE AMHUHOKHUCIOT.
[TenTuaer.



benku Kak TpUPOIHBIE BHICOKOMOJICKYJISIDHBIE coequHEHus. [lepBuuyHas, BTOpUYHas |
TpeTUYHas CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJKOB: THUAPOJIU3, JCHATypalus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

OKCIIepUMEHTAJIbHBIE METOJbl M3Y4EHHUS BEIIEeCTB M HX IpeBpalleHuil: HaONrofeHue U
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JCHATYpalus OCIKOB MpU HArpEBAaHHH, IIBETHBHIC PEaKIINU
0enKoB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHbIE TOHATHA XUMHUHM BBICOKOMOJIEKYJIAPHBIX COEAMHEHUIl: MOHOMEp, IOJIHMEp,
CTPYKTYPHOE 3BE€HO, CTEIIEHb MTOJIMMEPU3ALUH, CPEAHSS MOJEeKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUI — OJIMMEpHU3alHs U TTOJTUKOHICHCAIIHS.

DKCIepUMEHTAJIbHBIE METOJbl M3Y4YEeHHs BEIIECTB M HUX IPEBpAICHUI: O3HAKOMIIEHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3e€d NpU M3Y4YEHUU opraHuueckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSITHH, TaK W
MOHATUH, ABJISIOIIMXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOu11e ecTeCTBEHHO-HAayYHbIE MMOHATHS: SIBIEHUE, HAY4YHbIH (aKkT, TMIIOTE3a, 3aKOH, TeOpus,
aHauM3, CUHTE3, Kiaccu(uKauusi, MEePUOAUYHOCTh, HAONIONEHUE, HW3MEpEHHE, OJKCIIEPHUMEHT,
MO/JIEJINPOBAHUE.

®dusnka: MaTepusi, SHEPIrus, mMacca, aToM, JIEKTPOH, MOJIEKYJ]a, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHHE BEIlecTBa, (pU3MYecKre BETMYUHBI U €MHUIBI UX
M3MEpEHUsl.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BelIeCTB B oOpraHusMme, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE€3HbIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorHs: TMHIEBBIE TPOAYKTH, OCHOBBI PAllMOHAIHHOTO MHUTAHUS, MOIOIINE CPENCTBa,
JIEKApCTBEHHBIE W KOCMETHUYECKHE Tperaparhl, MaTepuaabl U3 MCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Komrpomsusre  Mparrmseckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Mpenmer oprannueckoit xumuu. Teopust http://resh.edu.ru/
1.1 CTPOCHHSI OPraHMYCCKUX COCAUHCHUH A. 3 https://mob-edu.ru/
M. Bytieposa https://ege.sdamgia.ru/
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
http://resh.edu.ru/
2.1 [penenbHbIE YIIEBOAOPOIbI — ATKAHBI 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
HenpenenbHble yriieBOgOPOIBI: AJIKEHBI ntp://resh.edu.ruf
2.2 AUTKAHCHbL, ATKHHbL ’ 6 1 https://mob-edu.ru/
’ https://ege.sdamgia.ru/
http://resh.edu.ru/
2.3 ApoMaTHyecKkue yrieBoa0pOIbI 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
[Tpupo/IHbIE HCTOYHUKH YTIIEBOIOPOIOB hitp:/iresh.edu.ru
2.4 1x nepepaGoTKa 3 1 https://mob-edu.ru/
https://ege.sdamgia.ru/
Hroro no pazneny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
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. K .
3.2 énzi(emj]j o apOOHOBBIC KHCIOTH 7 https://mob-edu.ru/
HBbI HNPbI .
. P https://ege.sdamgia.ru/
http://resh.edu.ru/

3.3 VrieBoasl 3 https://mob-edu.ru/

https://ege.sdamgia.ru/
Htoro no pazneny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus1
http://resh.edu.ru/

4.1 AMuHbl. AMUHOKUCIIOTHL. benku 3 https://mob-edu.ru/

https://ege.sdamgia.ru/
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

http://resh.edu.ru/

5.1 [Tnactmaccel. Kaydayku. BonokHa 2 https://mob-edu.ru/
https://ege.sdamgia.ru/

Htoro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpoBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpesielieHus] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas: KOH(UTypalys aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sieMeHtoB JI. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbI XMUMHYECKON CBsI3W (KOBaJICHTHAs
HEeNoJisipHasl U MOJspHas, MOHHAs, MeTauindyeckas). MexaHu3smbl oOpa3oBaHMsI KOBAaJECHTHOM
XMMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BajeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbI KPUCTAUIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THUIIA
KPUCTAJZIMYECKON PEIIETKU.

ITonsiTve 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PacTBOpbI. MaccoBast 10
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHud. HomeHkinatypa HeopraHM4ecKux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IU4YHBIM
KJIaCCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYecKOHW u
OpraHMYECcKON XMMUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U NpEeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHOBecHue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuipHble M ciabble 37eKTponuThl. Cpeaa BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpalbHAas, 1eJI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl M3YyUEHHUsl BEIIECTB U WX IpEBpallleHui: JEeMOHCTpalus
tabmui «llepuonuueckass cucremMa xumudeckux snemeHtoB J[. U. MenneneeBay, u3yueHue
MoJieNiell  KPUCTAINIMUECKUX peIEToOK, HaOIIoJeHWe M ONUCaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOPOJa B TMPUCYTCTBUM KaTallu3aTopa,
ONpENIETIEHUE CPEellbl PAaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUH
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHHe pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOMN peaKum.

PacuérHrle 3agayn.

Pac4€rel Mo ypaBHEHUSAM XMMHYECKHUX PEAKIUH, B TOM YUCIIE TEPMOXUMHYECKUE PACYETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxenue HemetammoB B Ilepuogumyeckoil cucTEME XUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue metaioB B [lepuoanyeckon cucremMe XMMUYECKUX 3JIeMeHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKEHUH
METaJJIOB.

XHUMHYECKHUE CBOWCTBA BAXKHEWUIINX METAJUIOB (HATPUH, KaJMW, KajablUid, MAarHuu,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI oTyYeHusI MeTaIUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB U WX MPEBPALICHUNA: H3YYCHHE
KOJUIGKIIMU «MeTa/uibl U CIUIaBbl», OOpa3IlOB HEMETa/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHJIA ATIOMUHUS C PACTBOPAMU KHCIOT M IIENOYEH, KaueCTBECHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecriedeHUH 3KOJOTHUYECKON, SHEPTETHUECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O Hay4HBIX METOJax TIO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO MOJIYyYEHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpE BEUIECTB W MATEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMHKa, MaTepuaabl JIs AJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparoB,
npaBuiia 6€30MacHOTO MCIOIB30BaHMS TIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4EeHUH OOIEH M HEOPraHUYeCKOW XMUMHUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITHIA,
TaK W TOHSTHH, SBJISTFONTUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpusd,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, JSJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaIOaKTUBHOCTh, MOJICEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUCCKUE BEIIMYNHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbh.



buonorus: knerka, OpraHm3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, MeTaJulyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKas IPOMBIIIJICHHOCTb, IPOU3BOACTBO KOCMETHYECKUX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IMPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



11 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JJeKkTpoHHbIE (HU(POBbHIE)

Ne ii/m Konrpoabnsie  IIpakruueckue
NporpamMmbI Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI padoTbI
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuit
11 3akoH u [lepuoandeckas cucrema 3 http://resh.edu.ru/ https://mob-edu.ru/
' XUMHUECKHX 31eMeHToB 1. 1. https://ege.sdamgia.ru/
Menpeneena
http://resh.edu.ru/ https://mob-edu.ru/
12 CrpoeHue BelecTna. 4 https://ege.sdamgia.ru/http://resh.edu.ru/
' MHuoroo6pasue BeliecTB https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/ https://mob-edu.ru/
1.3 X 6 1 1 .
HIMITCCIHE peaitiin https://ege.sdamgia.ru/
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xumMusi
http://resh.edu.ru/ https://mob-edu.ru/
2.1 MeTtamnisl 6 1 . . P
https://ege.sdamgia.ru/
http://resh.edu.ru/ https://mob-edu.r
29 HeMeTaLI 9 1 1 ttp://resh.edu u/_ ttps://mob-edu.ru/
https://ege.sdamgia.ru/
93 CBs13b HEOPraHMUYECKHUX U ) http://resh.edu.ru/ https://mob-edu.ru/
' OpPraHMYECKHX BEIIECTB https://ege.sdamgia.ru/
iroro o pasie 17 http://resh.edu.ru/ https://mob-edu.ru/
pasiely https://ege.sdamagia.ru/
Pa3zpen 3. XuMmus 1 ;Ku3HbL
http://resh.edu.ru/ https://mob-edu.ru/
3.1 XUMHUSA U KU3Hb 4 .
https://ege.sdamgia.ru/
Hroro no pazneny 4
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH MPU CO3JaHUU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBECHHUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUN ITHX MOCTYIIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, MOBCEAHEBHOU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH NPAKTUYECKUX 337ad COIUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YB@KEHUS K TPYAY, JIOISIM TPYAA U pe3ylibTaTaM TPYIOBOH JESITEITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rMYecKOro BOCIIMTAHUA:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIUMOCTH HCIOJIB30BAHUS JTOCTHIKCHUN XUMUH JIJISI PEIICHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, ONbBITa
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/JaHUHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOW POJIM B CO3/aHUM HOBOWM 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBUM YCIIEIIHOrO TPyAa U 3KOJOIMYECKH KOMGPOPTHOH KU3HHU KaXKJI0ro YjIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpYXKAlOIEro Mupa U MPOUCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALMSIX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIMuyHBIX cdepax mnpodeccuoHanbHOU
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOyYaloIMXCS  HMCIOJIb30BaTh  OCBOSHHBIE  MEXIUCIUIIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMUA H@ﬁCTBHﬂMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OnpeaAC/IsAITh HCIU ACATCIIBHOCTH, 3aJaBasd HapaMCTpPbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE pACCYXIEHHUS (MHAYKTHBHBIC, ACIyKTUBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B IpolLiecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENIbHBIX M MPAKTUYECKUX 3a/]ay, NMPUMEHATh Ha3BAaHHbIC MOJEIbHBIE IPEACTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEIOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBENCHUS YYCHUUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIaHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI N0 CYLIECTBY OOCYX/1aeMOH TEMbI B XOJl€ JAUANOra U/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JSHCTBUI TPHU BBINOJHEHUH YYEOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJABTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW st
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BaIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYIMIMA, paguKald, H30MEpHUs, U30MEpPHI, TOMOJIIOTUYECKUN pPs, TOMOIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHH; MHUPOBO33PCHYCCKUC 3HAHUA, JIC)KAINIME B OCHOBC IIOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATETHHOCTH YETOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHYECKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WJHTIOCTpallui UX XUMHYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KMCIIOTa, CTEAPUHOBAsI KHUCIIOTa, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KIaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOTYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHUS PEHICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4eCTBEHHBIC pEAKIMM OPraHWYECKHX BEIIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHUH COOTBETCTBYIOUIMX pEAaKIHi |
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TPaBMJIa SKOJOTMYECKH Ie1eco00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAs cmbici mnokazatens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYCCKUX SIBIICHUI;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETal€Has W3BECTb, NMUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUIl KPUCTAIUIMYECKONW PEHIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeisl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHMUYECKUX BEIICCTB
0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH TMepuoaudeckoro 3akoHa J[. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBOWCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOIATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlUidi MOHHOTO OOMEHA, YUUTHIBAS YCIOBUSA, NMPU KOTOPHIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMUMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUI 00 OOIIMX HAYYHBIX MPHUHIIMIIAX U JKOJOTMUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUiia MOJIH30BAHMS XUMUYECKON MOCYION U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOpOAA B NPUCYTCTBUM KaTanu3aTopa, OINpPEIETIeHHE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMI COOMI0OJaTh IMpaBUia HKOJOTMYECKU I[eJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasaresns [1JIK, mosicusaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CIA0OBUASIIMX OOydYaIoOmUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.

BOCIIMTATEJBHASA COCTOBJIAIOIAA ITPEAMETA

BocnutarensHas — cocroBistomas — yyeOHoro mpenmera  «XHMHUS»  pealiu3yercs  uepes
UCIIOJIb30BAHUE BHUJIOB M (POPM JIEATENBHOCTH, OIMMCAHHBIX B MOAYJE «YpOuHas JesATEeIbHOCTh
«Paboueit mporpaMMbl BOCITUTAHUS

Peanu3anus mnemaroruyecKuMM paOOTHUKAMM BOCIHMTATEIBHOTO IOTEHLMANA YpoKa
IpEeAIonaraeT cleayrolee:

® YCTAaHOBJICHUE JIOBEPUTENIbHBIX OTHOLICHUH MEXAY IeJarorn4eckuM paboOTHUKOM
U 00yYaloIIMMHUCS, CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHIPHUSATHIO OO0YYarOIIMMHUCS
TpeOOBaHUN M MPOCHO MEJaroruyeckoro pabOTHHMKA, MPUBJICUEHHIO MX BHUMAHUSA K
o0cyxaeMoi Ha ypoke HH(POpMAIH, aKTUBU3AIMH T03HABATEIbHON JESTENIbHOCTH;

" 00yXJeHHe OOyyaromuxcsi coOJIoAaTh Ha YypOKe OOLIEPUHSATHIE HOPMBI
MOBE/ICHUs, MpaBuja OOLIEHUS €O CTapIUMU ([I€JarorMYecKuMu pabOOTHUKAMU) H
CBEPCTHUKAMHU (00yJaroIUMHUCS ), MPUHIMITEI y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3alNH;

" IpUBJICYCHUE BHUMAaHMs O0y4aroUIMXcs K [IEHHOCTHOMY acHeKTy M3y4yaeMbIX Ha
ypoKax sIBIIEHHH, opraHu3anus ux paboThl ¢ MOJy4yaeMoil Ha ypoKe COLUAIbHO 3HAaUUMON
uH(popMaluel — HWHUIMHpPOBaHUE €€ OOCYKIEHUs, BBICKA3bIBaHUS OO0YyYarOIIMMHUCS
CBOET'0 MHEHHS IO 3TOMY IIOBOAY, BEIPAOOTKHM CBOETO K HE OTHOILIEHMS,

" ICTIOJIb30BAaHUE  BOCHUTATEIBHBIX  BO3MOXHOCTEH  COAEpKaHMUS  yuyeOHOro
npeaMera  4epe3  JIEMOHCTPALMI0  OOydYaloUIMMHUCSA  NPUMEPOB  OTBETCTBEHHOTO,
IPaXXAAaHCKOTO MOBEACHUS, MPOSBIEHUS YEIOBEKOIIOOUS M 100pOCepreyHOCTH, uepe3
noa00p COOTBETCTBYIOIIMX TEKCTOB [UIS YTEHHWs, 3a7ay JUIsl peIIeHHs, MPOOJIEMHBIX
CUTYyaIUi 1711 00CYXKJEHHUS B KJ1acce,

" IpUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (opM paboThl ¢ O0O0yYaIOUIMMHUCA:
MHTEJJIEKTYaJIbHBIX WP, CTUMYJIUPYIOLUIMX MO3HABATEIbHYIO MOTHBALIMIO OOYUYaIOLIUXCS,;
JTUIaKTUYEeCKOTO TeaTpa, TIJe TOJy4YeHHbIE Ha YpPOKE 3HAHHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX MOCTAHOBKAX; IUCKYCCHM, KOTOpbIE NAlOT OOYydYarolUMCS BO3MOKHOCTb
nproOpecTH OMBIT BeJIeHHUs] KOHCTPYKTHUBHOTO JHAajIora; rpynnoBoi paboTsl Wi paboTsl B
napax, KOTopble y4aT KOMaHIHOU padoTe U B3aUMOIEHCTBHIO C IPYTUMHU JE€THMU;

" BKJIIOUEHUE B YPOK HIPOBBIX IPOLEAYpP, KOTOPHIE IOMOTAaOT IOJAEPKATh
MOTHBAIMI0 OOY4YalOIMXCS K IMOJYYEHUIO 3HAHWM, HAJaKUBAaHUIO ITO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHM B Kjacce, MOMOTaloT YCTaHOBJICHUIO J0OpOXKenaTenbHOU
atMocdepsl BO BpeMs YpOKa;

® opraHu3anys medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX OO0YyYAIOIIMXCS HAJ
UX HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, NAIOUWIET0 WM COLMAJIBHO 3HAYMMBIA OIBIT
COTPYIHUYECTBA U B3aMMHOMN IIOMOIIIH;



[Tpunoxxenue k paboueid mporpaMme Mo MpeaIMeTy «XUuMUs»

PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IprHATO HA IEJArOrMYECKOM COBETE YT1BepxkaeHa
[Ipotokon Ne 1 ot 30.08.2024r. [Tporokon Ne 1 ot 30.08.2024r. [Tpuka3z Ne 603-0 ot 30.08.2024r.

INOYPOYHOE ITJTAHUPOBAHME na 2024-2025 y4e0Hblii roa
Xumus (0a30BbIil YPOBEHb)

VYuurens: [lerpynes [lerp Hukonaesuu

Knacc: 10

OO11ee KOJIMYECTBO YacOB HA IIPEIMET 10 yu4eOHOMY IaHy — 34 4., o 1 gacy B Heemro
Bcero yueOHbIX HEnens - 34

N3 Hux Ha:

I monyroaue — 16 u.

II monyroaue —18 u.

Ha KOHTPOJIbHBIE PabOTHI - 2 4.

VYyeOnuk: Xumus (6a3oBbii ypoens). 10 knacc. I'.E. Pynsurtuc, @.I'. ®enbnman. Mocksa: «IIpocsemenne» 2020 r..



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[IpenMeT opranuyeckoit
XUMUH, €€
BO3HUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnd A. M.
byrneposa, eé
OCHOBHBIE I10JIOKEHHUS
IIpencrasnenue o
KJ1acCU(pUKaIUN
OpPraHMYECKUX BEILECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAaHUS
OpraHMYECKUX BEIIECTB

Ankanbl: cocTaB U
CTpOEHUE,
TOMOJIOTUYECKUH PSJT
Mertan u 3Tan —
MPOCTENILINE
MPEACTaBUTENM ATKAHOB

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

3.09

10.09

17.09

24.09

1.10

daxkTnueckas
aaTa
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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/

AJIKEHBI: COCTaB U

6 . 8.10
CTPOCHUE, CBOMCTBA
DTHUIICH U IPOIHJICH — http://resh.edu.ru/

7 npocTeiime 15.10 https://mob-edu.ru/
IPE/ICTABUTEIN AJKCHOB https://ege.sdamgia.ru/
ggp?i?:;ﬁ:g;fom http://resh.edu.ru/

8 YTHICHA 1 H3YHEHHE €ro 22.10 https://mob-edu.ru/

. https://ege.sdamgia.ru/
CBOUCTB»
Ankanuensl. byranuen-
1,3 u MeTunOyTaANCH- http://resh.edu.ru/

9 1,3. [Tonyuenue 5.11 https://mob-edu.ru/
CHHTETHYECKOTO https://ege.sdamgia.ru/
Kay4dyKa 1 pE3UHBI
AJIKUHBL: COCTaB U
0COOEHHOCTH CT?OCHI/ISI, http://resh.edu.ru/

10 Z’iﬁ?ﬁ:ﬁmﬂ PAA. 12.11 https://mob-edu.ru/

- https://ege.sdamgia.ru/
IIPOCTEUIINHN
NpeaACTaBUTECIb AJIKMHOB
Brrancnenus mo http://resh.edu.ru/

11 yYpaBHEHUIO 19.11 https://mob-edu.ru/
XHUMHYECKON peaKinu https://ege.sdamgia.ru/
ApeHbl: 0eH301 U http://resh.edu.ru/

12 ToJyos. TOKCHYHOCTB 26.11 https://mob-edu.ru/
apeHoB https://ege.sdamgia.ru/
I'enernueckas CBsI3b http://resh.edu.ru/

13 YIIEBOIOPOOB, 3.12 https://mob-edu.ru/

MMpUHAJICKAIINX K

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/

Pa3IMYHbIM KJIacCaM

[TpuponHbIE HCTOYHUKH
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

http://resh.edu.ru/

14 HOMYTHBIC HEPTAHBIC 10.12 https://mob-edu.ru/
rasbl, HepTh U https://ege.sdamgia.ru/
IIPOAYKTHI €€
nepepaboTKu
[IpupoHbIE HCTOYHUKHU
YTJIEBOAOPOIOB:

NPUPOIHBIH ra3 u http://resh.edu.ru/

15 HOMYTHBIC HEPTAHBIC 17.12 https://mob-edu.ru/
rassl, HepTh U https://ege.sdamgia.ru/
IIPOAYKTHI €€
nepepaboTKu
KontposnbHast paboTa o http://resh.edu.ru/

16 paznery 24.12 https://mob-edu.ru/
«YTIIEBOIOPOIBI» https://ege.sdamagia.ru/
Hpenerbrisie http://resh.edu.ru/

17 OAHOTTOMHRIC CHIPTRL: 14.01 https://mob-edu.ru/
METaHOJI ¥ STAHOJL. .

https://ege.sdamgia.ru/
Bonoponnas cea3b
MHOroaToMHbIE http://resh.edu.ru/

18 CIHUPTHL: STUICHTIHKOIb 21.01 https://mob-edu.ru/

U TJIHICPUH https://ege.sdamgia.ru/
denor: cTpoetite http://resh.edu.ru/

gg  MOTCKYMEL pusimicckie 28.01 https://mob-edu.ru/

Y XUMHUYECKHE
CBOMCTBA, IPUMEHEHHNE

https://ege.sdamagia.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/

AJIBIETUIBI:

http://resh.edu.ru/

20 dbopmainbaerus u 4.02 https://mob-edu.ru/
aneTanbaerun. AeToH https://ege.sdamagia.ru/
OnpoocHoBHbe http://resh.edu.ru/

21 HIPEACIIBHAIE . 11.02 https://mob-edu.ru/
KapOOHOBEIC KNCIOTB: https://ege.sdamgia.ru/
MypaBbHHAS U YKCYCHAas
Efgipéf:;j;za%m http://resh.edu.ru/

22 . 18.02 https://mob-edu.ru/
pacTEOpa yreycHon https://ege.sdamgia.ru/
KHCJIOTBI»

CreapuHoBas 1
OJIEMHOBAs KUCJIOTEHI, http://resh.edu.ru/

23 KaK TpeICTABUTEIH 25.02 https://mob-edu.ru/
BBICIIIUX KapOOHOBBIX https://ege.sdamgia.ru/
KHCJIOT
Mpgb11a kak conau

http://resh.edu.ru/

24 BBICUIHX KapOOHOBIX 4.03 https://mob-edu.ru/
KHSHOT’ 11X MOTOHee https://ege.sdamgia.ru/
JIeCTBIE
CrnoxHble 3(upbl Kak
HPOU3BO/IHBIC http://resh.edu.ru/

25 KapOOHOBBIX KHCJIOT. 11.03 https://mob-edu.ru/
'uaAposn3 CIOXKHBIX https://ege.sdamgia.ru/
3¢upos
HKupbi: rHApOIHS3, http://resh.edu.ru/

06 ~ [PHMCHEHHS, 18.03 https:/mob-edu.ru/

Ouosoruyeckas poib
JKUPOB

https://ege.sdamagia.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/

YrieBoasl: COCTaB,

EZ?;:;EZHM. http://resh.edu.ru/

27 HpeCTaBHTCIIE 1.04 https://mob-edu.ru/

' https://ege.sdamgia.ru/
TJIFOKO34a, (I)pYKTOSa,
caxapo3sa
Kpaxmai u mnesunoso3a http://resh.edu.ru/

28 KaK [IPHPOTHBIC 8.04 https://mob-edu.ru/
OJUMEPBI https://ege.sdamgia.ru/
KonTtponpsHast pabora o
paszaeny http://resh.edu.ru/

29 «Kucnopoacoaep:xarire 15.04 https://mob-edu.ru/
OpraHu4ecKue https://ege.sdamgia.ru/
COCONHCHUA
AMUHEL METIIAMIH 1 http://resh.edu.ru/

30 22.04 https://mob-edu.ru/
AT https://ege.sdamgia.ru/
AMHHOKHCIIOTHI KaK
aMm(poTepHBIE http://resh.edu.ru/

31 zs EZI:IE;IE:;HZX 29.04 https://mob-edu.ru/

’ https://ege.sdamgia.ru/
OMOJIOTHYECKOe
3HAYCHUC. HCHTI/II[H
benku kak mpUpPOTHBIC http://resh.edu.ru/

32 BBICOKOMOJICKYJISIPHBIC 6.05 https://mob-edu.ru/
COEIMHEHUS https://ege.sdamgia.ru/
OCHOBHBIE TOHATHS http://resh.edu.ru/

33 XUMHUHU 13.05 https://mob-edu.ru/

BBICOKOMOJIEKYJISIPHBIX

https://ege.sdamagia.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/

COEMHECHUI
HToroBasi KOHTpOJIbHAS
pabora

34

OCHOBHBIE METO/IBI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN.
[TnacTmaccel, Kaydyku,
BOJIOKHA.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

20.05

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamagia.ru/



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

[Ipunoxxenue k pabodeli mporpaMmme Mo MpeaMeTy «XHUMUS»

PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IprHATO HA IEAArOTMYECKOM COBETE YT1BepxkaeHa
[Ipotokon Ne 1 ot 30.08.2024r. [Tporokon Ne 1 ot 30.08.2024r. [Tpuka3z Ne 525-0 ot 30.08.2024r.

INOYPOYHOE IIJIAHUPOBAHMUE na 2023-2024 y4eOHblii roa
Xumus (0a30BbIil YPOBEHb)

VYuurens: [lerpynes [lerp Hukonaesuu

Knacc: 11

OO11ee KOJIMYECTBO YacOB HA IIPEIMET 10 yu4eOHOMY IaHy — 34 4., o 1 gacy B Heemro
Bcero yueOHbIX HEnens - 34

N3 Hux Ha:

I monyroaue — 16 u.

I monyroaue —18 wu.

Ha KOHTPOJIbHBIE PabOTHI - 2 4.

VYyeOnuk: Xumus (6a3oBbiii ypoBens). 11 knacc. I'.E. Pynsurtuc, @.I'. ®enbaman. Mocksa: «IIpocsemenne» 2020 r..



11 KUIIACC

KounyecTBO 4acoB dakTuveckass  DJIeKTPOHHbIE
Ng Tema ypoka Kourpoabsnble IIpakTuyeckme Aara pard tupposkic
n/n Bcero U3YYeHHUs]  HU3Y4YeHMs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
XUMHUYECKUHN IJIEMEHT. http://resh.edu.ru/
ATOM. DJIeKTpOHHAs 1 5.09 https://mob-edu.ru/
KOH(HUTypaIHs aTOMOB https://ege.sdamgia.ru/
Ilepronnueckuii 3aKOH 1
[Tepuoaunueckas cucrema http://resh.edu.ru/
zl_ﬂliﬁ\zl:;z;::]f};f]s 1 12.09 https://mob-edu.rl.J/
. https://ege.sdamgia.ru/

CBSI3b C COBPEMEHHOM
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB
XUMHYECKHX DJIEMEHTOB U
UX COEMHEHUH 1O
rpyInaM U Mepuoiam. http://resh.edu.ru/
3HaueHue 1 19.09 https://mob-edu.ru/
NEePUOAMYECKOTO 3aKOHA U https://ege.sdamgia.ru/
CUCTEMBI XHMHUYECKUX
anemenTtoB J[.1.
MeHnzeneeBa B pa3BUTHI
HAyKH
CTpoeHue BeIIecTBa. http://resh.edu.ru/
XuMHYecKast CBSI3b, €€ 1 26.09 https://mob-edu.ru/

BUAbBI;, MCXaHU3MbI

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/

00pa3zoBaHusi KOBAJIEHTHOM
cBsi3u. BomopoaHast cBs3b

BaneHnTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenens OKUCIEHU.

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamagia.ru/

3.10
BemectBa MoneKkynsapHOro
Y HEMOJIEKYJISIPHOTO
CTPOCHUS
[ToHsTHE O AUCTIEPCHBIX http://resh.edu.ru/
cucremax. MIcTHHHBIC U https://mob-edu.ru/
KOJIJIOUIHBIE PACTBOPBI. 10.10 https://ege.sdamgia.ru/
MaccoBasi J10J1s1 BEIIeCTBa
B pacTBOpE
Knaccudukanus u http://resh.edu.ru/
HOMEHKJIaTypa https://mob-edu.ru/
HEOPraHHUYECKUX https://ege.sdamgia.ru/
COCIMHEHU. 17.10
['eHeTHuecKas CBS3b
HEOPraHMYECKUX BEIIIECTB,
pa3InYHBIX KIIACCOB
Knaccudukanus http://resh.edu.ru/
XUMHYECKHX PEaKIuii B https://mob-edu.ru/
HEOPraHUYeCKOU U https://ege.sdamgia.ru/
OpPraHUYeCKO XUMHHU.
3aKOH COXpaHEHMsI MaCChl 24.10

BEILIECTB; 3aKOH
COXpaHEHHUs U
IIPEBPAILCHHS SHEPTUU
IIPU XUMHYECKUX



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/

peaKIusIx

CkopocThb peaxiuu.

http://resh.edu.ru/

https://mob-edu.ru/

9 OOGpaTtuMbIe peaKIIH. 7.11 -
XHMUUCCKOE PABHOBECHE https://ege.sdamgia.ru/
[Mpaktuueckas padora Ne http://resh.edu.ru/

10 1. «BnusiHIE pa3InIHBIX 1411 https://mob-edu.ru/
(bakTOpPOB Ha CKOPOCTH https://ege.sdamagia.ru/
XUMHYECKON PEaKIUui»

DJIEKTPOTUTHYECKAS http://resh.edu.ru/
nuccoruanus. [Torsitue o https://mob-edu.ru/
BOJIOPOIHOM IT10Ka3aTese https://ege.sdamaqia.ru/

11 (pH) pactBopa. Peakiiuu 21.11

HOHHOTO OOMEHa.

I'maponn3 opraHuv4ecKux u

HEOPraHUYECKUX BEIIECTB

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

12 peakmuu. [TousTre 00 28.11 https://ege.sdamaqia.ru/
JJIEKTPOJIU3E PACILUIABOB U
pacTBOPOB coJie
Kontponbnas padota mo http://resh.edu.ru/

13 pasneny «Teopernueckue 5.12 hitps:/ mOb'edu'“_“'/
OCHOBBI XIMITH https://ege.sdamgia.ru/
MerTaisl, UX MOJIOKEHHE http://resh.edu.ru/

B [lepuomudeckoit https://mob-edu.ru/
14 CHCTEME XUMHUECKUX 12.12 https://ege.sdamgia.ru/

snemenToB /l. U.
Menneneesa u



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/
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0COOEHHOCTH CTPOCHHUS
aroMoB. OOmmue
(bu3HYECKHEe CBOMCTBA
METaJIOB

CrutaBbel METAILIOB.

http://resh.edu.ru/

https://mob-edu.ru/

15 DIEKTPOXUMUYECKUN P 19.12 -
HATIPSIKEHHIT METAILITOB https://ege.sdamgia.ru/
XuMHUYECKUE CBOMCTBA http://resh.edu.ru/
BaKHEUIIINX METAJIIOB https://mob-edu.ru/

16 (HaTpHi, KaIui, KaabIHii, 26.12 https://ege.sdamgia.ru/
MarHui, aqroMUHUI) U UX
COeTMHEHUN
XuUMHUYECKUE CBOMCTBA http://resh.edu.ru/

17 Xpoma, MeJI M UX 9.01 https.//mob-edu.rl_J/
COEHEHHi https://ege.sdamgia.ru/
XUMIIECKHE CBONCTRA http://resh.edu.ru/

18 [MHKa, JKeIe3a U UX 16.01 https'//mOb'edu'“_"/
COeTMHEHm https://ege.sdamgia.ru/
[pakTrueckas padora Ne http://resh.edu.ru/

2. "Pemenue https://mob-edu.ru/

19 9KCTIIEPUMEHTAIBHBIX 23.01 https://ege.sdamgia.ru/
3a7a4 10 TEME
«MeTamiael»"

Hemeramnsl, ux http://resh.edu.ru/

20 [IOJIOKEHHUE B 30.01 https://mob-edu.ru/

IIepuoanueckoii cucreme
XUMHUYECKHUX IJIEMCHTOB

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

. . MenneneeBa u
OCOOEHHOCTH CTPOCHUS
aTOMOB

dusuyeckue cBOUCTBA
HEMETAJJIOB. AJIOTPONUS

http://resh.edu.ru/

https://mob-edu.ru/

21 HEMETaJUIOB (Ha IIpuUMepe 6.02 https://ege.sdamgia.ru/
KHCJIOPO/Ia, CEPHI,
dbocdopa u yriaepoa)

XUMHUYECKHE CBOWCTBA http://resh.edu.ru/

22 raJOreHOB, CePbI M HX 13.02 https:/ mOb-edU-l’l_J/
COCTMHCHU https://ege.sdamgia.ru/
XUMHUYECKHE CBOWCTBA http://resh.edu.ru/

23 azora, ocdopa 1 ux 20.02 https.//mob-edu.rl.J/
COCTMHEHUT https://ege.sdamgia.ru/
XUMHUYECKUE CBOWCTBA http://resh.edu.ru/

24 yraepoaa, KpEMHHS U UX 27.02 https.//mob-edu.rl_J/
COETMHEHMIT https://ege.sdamgia.ru/
[prMeHeHne BaKHEHIIHIX http://resh.edu.ru/

25 HEMETAJIJIOB U UX 6.03 httDS-//mOb-edU-l’ljl/
COeTMHEHUT https://ege.sdamgia.ru/
O0600611EHNE U http://resh.edu.ru/
CUCTEMATH3aIUs 3HAHUN https://mob-edu.ru/

26 o teme «Hemeraiuis». 13.03 https://ege.sdamagia.ru/

Brraucnenus no
YpaBHEHUSM XUMUYECKUX
peakuun u
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https://ege.sdamgia.ru/
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https://mob-edu.ru/
https://ege.sdamgia.ru/

TEPMOXUMHUYECKHUE
pacuEThI

[IpakTuyeckas pabora Ne

3. «Pemenue

http://resh.edu.ru/

https://mob-edu.ru/

27 IKCIIEPUMEHTAIBHBIX 20.03 https://ege.sdamgia.ru/
3a/1a4 110 TEMe
"HemeTamnr"»

KoHTpobHas paGoTa 1o http://resh.edu.ru/

28 TeMaM «MeTauiely U 27.03 https:/mob-edu.ru/
«HeMeTamisy https://ege.sdamgia.ru/
Heopranuueckue u http://resh.edu.ru/
OpraHu4eCcKHe KHUCIIOTHI. https://mob-edu.ru/

29 3.04 ;
Heopranuueckue u https://ege.sdamgia.ru/
OpraHu4ecKHre OCHOBAHHUS
AmdoTtepHbie http://resh.edu.ru/
HEOpraHU4ecKue u https://mob-edu.ru/
OpraHu4ecKue https://ege.sdamgia.ru/

30 COCTMHEHMSL. 10.04
['eHeTHYeCKast CBSI3b
HEOPTraHHYECKUX U
OpPraHUYeCKUX BEIICCTB
Poab xumuu B http://resh.edu.ru/
oOecreyeHnH https://mob-edu.ru/

31 31<onor14qec1<0151i 17.04 https://ege.sdamgia.ru/
9HEPreTHYECKOM U
MMUIIEBON OE30IIaCHOCTH,

Pa3BUTHH MEIUIIHHBI
32 [IpencraBnenwus 06 0OmMuUx 24.04 http://resh.edu.ru/
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HAayYYHBIX ITpUHOHIIAX
IIPOMBIIIJIEHHOI'O
IMOJIYYCHHA BaKHEHIIINX
BCIICCTB

https://mob-edu.ru/

https://ege.sdamagia.ru/

Yenosek B MUpE BELIECTB

33
U MaTepUaJioB
XUMHS U 3J0pPOBBE
YyeJI0BEKa

34
NTorosas KOHTPONbHanA
paboTa

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

8.05

15.05

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamaqia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamaqia.ru/



https://mob-edu.ru/
https://ege.sdamgia.ru/
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YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Yueonuk: Xumus (6a3oBsiid ypoBenb). 10 kimace. I'.E. Pyasurtuc, ®@.I". ®enpaman. Mockaa:
«IIpocBemenue» 2020 r.

VYueonuk: Xumus (6a3oBbiid ypoBenb). 11 kimace. I'.E. Pyasurtuc, ®@.I'. ®enpaman. Mockaa:
«IIpocBemenue» 2020 r.

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

VYuebuuk: Xumus (6a3oBbiii ypoBens). 10 knacc. I'.E. Pymsutuc, @.I". @enpaman. Mocksa:
«IIpocsemienne» 2020 r..

VYuebuuk: Xumus (6a3oBbiit ypoens). 11 kmacc. I'.E. Pymsutuc, @.I". ®denpaman. Mocksa:
«IIpocsemienne» 2020 r..

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://resh.edu.ru/ , https://mob-edu.ru/, https://ege.sdamgia.ru/.
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