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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpeAHEro ooiero oobpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX ToNOkeHUH «CTpaterun pa3BuTusi BocrnuTanus B Poccuiickoit
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL 00YJAIONINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

IIpocpamma peanuzyemcs ua 6aze yewmpa ecmecmeeHHO- HAYYHOU U
mexHol02udeckolu HanpasieHnocmeu « Touka pocmay .

«Touka pocTra» TO3BONSIET CO3/AaTh YCJIOBHS: ® JUIsl paclIUpeHUs
COJIep>KaHUSl IIKOJBHOIO OHOJOTHYECKOro 0Opa3oBaHMs; © i IOBBIIICHUS
NO3HABATEIbHON aKTUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOU O0yacTu; e
JUISL  pa3BUTHUS JIMYHOCTH pebeHka B Tmpolecce o00ydeHus: OHMOJIOruHu, €ro
crocoOHocTe, (GOpMHUPOBAHMS U  YAOBJIECTBOPEHHUS COLMAIBHO 3HAYMMBIX
UHTEPECOB H TOTPEOHOCTEH; s paboThl € OJApPCHHBIMU IMKOJbLHUKAMH,
OpraHU3allMy UX Pa3BUTHUS B PA3IUUHBIX 00JaCTAX 00pa30BaTEIbHOM, TBOPUYECKOU
nestenbHocTd. [lpumensis uu@poBble naboparopuu Ha ypokax OHOJIOruUH,
yyamiyecs CMOTYT  BBINOJHUTh ~ MHOXECTBO  JJAOOpPAaTOpHbIX  paboT U
AKCIIEPUMEHTOB 110 NPOrPaMM€E OCHOBHOM IIKOJIBI.

XHUMHYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHU3alliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAllOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XMMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJI0OBeKa, a TakKKe OSKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0pOBBI0O M TpUpPOAHON cpere. Peammsyercs xumudeckoe oOpa3oBaHue
0o0yyJarommxcsi Ha YPOBHE CPEHEr0 00IIero oOpa3oBaHUs CPeACTBAMU Y4E€OHOTO



npeamera «XUMHS», COAEPKAHWE M TMOCTPOEHHUE KOTOPOIO OIpPEAEIEHbl B
nporpaMMme 1O XUMHUU € YYE€TOM CHeUu(PUKM HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWUU TIPUPOABI U B MaTEpUAILHON KU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mMX 1ened M MNPUHLNIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK JJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MTPaeT 0coOYyI0 poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’KaIOIIeM MHUpPE KaK O €IMHCTBE
IpUPOABl M YelloBeKa, KOTopoe (opmMupyercs B XMUMHUH HAa OCHOBE MOHHUMAHMS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOLIETO MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKamH, XHMHs CTaJla
HEOTHEMJIEMOI YaCThbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpyda M JKM3HM Kaxxaoro uiaeHa oOujectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HAIlpaBJIEHA HA PEIICHUE
rII00ATBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJTOTHIECKON 0€30IMaCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEOHEro OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOHIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM I BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIIEIIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, HPOJAOJDKECHUS
00pa30BaHusl B pa3IMUHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumusa» U «OOmas u HeEOpraHudecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp’KaHHs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. PopMHUpPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3YYCHUU
npeaMeTa O0eCHeurBaeT BO3MOXHOCTh PACCMOTPEHHST BCErO0 MHOT000pas3us
BEIIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHu4veckass XUMHs» copMupoBaHa B MporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOAa K M3YyYEHHIO ydyeOHOro Marepuaiga M 00yciOBIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONpEAENEHHBIX
TEOPETUUYECKUX YPOBHsX. Tak, B Kypc€ OpraHMY4eCKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOECHUS OPTraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YpPOBHE CTEPECOXMMUYECKHX M IJIEKTPOHHBIX
Ope/CTaBleHUd O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce



BEII[ECTBAX JIAIOTCSA B PA3BUTHU — OT YIJIEBOJOPOIOB JO CIOXKHBIX OMOJOTHUECKU
aKTUBHBIX COEIMHEHHH. B Kypce opranuueckoil XMMHHM TOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs MEpPBOHAYAILHBIC
NPEACTaBICHUS O XUMHUUYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU pEaKIUu.

[Tonx HOBBIM yrjaoM 3peHHss B TMpeaMere «XuUMus» 0a30BOro ypOBHS
paccMaTpUBAeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHUs
TEOpeTUYEeCKU MmaTepuan U (HaKTOJIOTMYECKHE CBEICHHUS O BeIIeCTBaX W
XUMHUYECKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas
XUMUS» OOYYarONIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETECOPETUIECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,
rIy0oXe TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIUMH H3TOro 3akoHa — OT
o0o01aromien 10 00BSICHSIONIEH 1 MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpoTeKaHus jgomnonHsercs B Kypcax 10 m 11 ximaccos
AJIEeMEHTaMH  COJEpP>KaHUs, HMEIOIIMMH KYJIbTYPOJIOTMYECKUA U MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKamH, PacKpbIBalOT €€ poJib B IO3HABATEIIbHOW M MPAKTUYECKOU
JeSATeTbHOCTA YEJOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXEHHUS K TIPOLECCY
TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUYECKH OCMBICIMBATh WH(GOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAHUW, pEIICHUS WHTEIJICKTYAIbHBIX U
AKCIIEPUMEHTAJILHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkanue yueOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  HW3Y4YEHHS  OpPUEHTUPOBAHO  Ha
dbopMupoBaHUE y O0YUYaIOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHHUS
bunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IUHCTBO HEOPTaHUYECKOrO0 U
OpPraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTPOCHHUEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUW MMYTEM OSKCIEpUMEHTa U
pelieHrs TMPOTHUBOPEYMH MEXAy HOBbIMU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAaMH, OCO3HAHUE POJIM XUMUU B PEUICHUHU 3KOJOTMYECKUX Mpoodiem, a
Takke MpodseM cOepeKeHUs] YPHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTHH U MaTepUaJIOB.

B mane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMATIM3ALNU
OoOy4JarommMxcss MPHUHATHIE MNPOrpaMMON MO XMMHUM TOJXOJbI K OINPEACIECHUIO
cCollepKaHUsI ¥ TIOCTPOCHHUS TIpeAMeTa MpeayCMaTpuBalOT (QopMUpoBaHUE
YHUBEPCAIBHBIX  y4EOHBIX JCHCTBUM, UMEIOMUX 0a30Bo€ 3HAYCHHE IS
pa3JIMUHBIX BHUJOB [IEATECIILHOCTH: pEIIeHUs MpooJieM, TMOUCKa, aHalu3a W



00paboTku nHGOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS ONBITA TPAKTUYECKON
U HCCIIEIOBATEIbCKON NIESITENbHOCTH, 3aHUMAIONIEH BaKHOE€ MECTO B INO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEr0 o0UIEero 00pa3oBaHus, PU ONpeIEICHUN
COZIEpKATENIbHOW XapaKTepUCTUKU LIeJied H3y4eHUs MpeAMEeTa HalpaBiIeHUEM
MEPBOCTEIICHHONW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NeSATeTbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW NOAXOJM K ONPEACICHUIO LIEJIEM U3y4EeHUs
peAMETA SABJISIETCS BIIOJIHE ONPABJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJSAMHU H3YUCHHs TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (QopMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAaHMH KakK BakKHEHIen
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOWU
JIeKaT KITIOUEBBIC MOHATHS, (yHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE W IOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opMHpOBaHUE U PA3BUTHUE NMPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEeaKIHi, HEOOXOIUMBIX JUIsi MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKONU U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUM U CIIOCOOOB AEATEIBHOCTHU, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO0 JKCIEPUMEHTa, COOJIOJICHUEM  IPaBUI
0e30macHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, coaepkareibHas XapaKTepUCTHUKA 1IeJIeH U 3a]a4 U3yUYCHUS
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME cpeaHero oomiero odpazoBanus. CeroaHs B
OpenoJaBaHUM XUMUU B OodblIed  CTENeHW OTHAaETcsl  MPEeNovYTeHUe
MPaKTUYECKOM KOMIIOHEHTE COJIepkKaHusl OOy4eHUs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHUKA 00111€00pa30oBaTEIbHON OpraHu3aluy, BIaJCIOUIEro He
HA0OpOM 3HaHWM, a (YHKIMOHAIBLHOH TPAMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMU aKTUBHOTO MOJYYEHUSI 3HAHUN U MPUMEHEHUS UX B PEaTbHOMN >KU3HU
JUISL PEIICHUS IPAKTUUECKUX 3a]1ay.

B cBsa3u ¢ 3TUM 1npu U3ydyeHHM MpeaMera «XHUMUsS» JTOMUHHUPYIOIIEE
3HaUEHHE MPUOOPETAIOT TAKKE LIETU U 3a]]a4H, KaK:

ajanTanys oO0y4YaroIIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIEIOCS MHPA,
dbopMupoBaHUE  MHTEUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K



camMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITETLHOMY NMPHHSITHIO TPAaMOTHBIX
pElIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIIUXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIINI), MMEIOIINX YHHUBEPCATbHOE 3HAYEHUE JIsi Pa3IMYHBIX BHIOB
JIESITENBHOCTU: PEeIlleHUs MpoO0seM, MOUCKa, aHanu3a U 00paboTKM MH(OpMAIIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHUs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B TMO3HAHWW XHMHH, a TaKXKe [ OLEHKH C TMO3UIUI
AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIHWSHUS BEIIECTB W XUMHUYECKHX
IPOILIECCOB HA OPT'aHM3M YEJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEIEKTYAJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroIUXCs: CIIOCOOHOCTU CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TTO0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH JJIs TIOUCKAa W aHalu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMM XUMHUECKOTO COJIEPIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO U IOTUYECKOTO
MBIIIJIEHUS, HAOJI01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IJIAHUPOBAHUM U TPOBEACHUM XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydammuxcad YOEXKIEHHOCTM B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TI00aJbHBIX MpoOsIeM
palMoOHAIBHOIO MPUPOAONOIB30BAHUS, TIOTIOJIHEHNSI SHEPTeTUUYECKUX PECYPCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJE M CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW [JIs NPUHATHS TPAMOTHBIX pEUICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

B yuebHOM mmaHe cpeaHero ooOmero oOpa3oBaHHs TMpPEAMET «XUMUS»
6a30BOro ypOBHS BXOAWT B COCTaB MpeIMeTHOW 00macTu «ECTeCTBEHHO-HAyYHBIC
peIMEThD».

O611ee 4ncao 4acoB, OTBEAEHHBIX AJI U3YUCHHs] XUMUHU, HAa 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEPKAHUE OBYUYEHUSA
10 KJIACC
OPIAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB U MATEPUANIOB. TeOopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluyu opraHnyeckux BeuiecTB. HomeHkmnarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYeCKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTMYECKMU psAa. Meran u dT1aH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpoCTeNIINe MNPEICTABUTENN AJKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHYECKHE CBOMCTBa (peakuusi nmoaumepusanuu). [lonmydyeHne CHHTETHYECKOIO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHYECKHUE CBOWCTBA (peaklUu TUAPUPOBAHUSA, FajJOr€HUPOBAHU, THpaTaliH,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUSL), NOAYYeHue u npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
He(TsaHble ra3el. HedTte m €€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3lamMu IJIacCTMAcC, KaydyyKOB U PE3UHBI, KOJJIEKIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Bolunciiennss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHple OQHOATOMHBIE CIMPTBHL. MeETaHOI W DTAHOJ: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIMKOIb W  TJHUIEPUH: CTPOCHHE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH

MeTaJjlaMi, KaueCTBEHHAs peakis Ha MHOIroaToOMHbIE CHupThl). JlelicTBue Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHME MOJEKYNbl, (PHU3NYECKUe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KHCIOTHL. MypaBbUHas U
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCIJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE IEUCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [Tr0ko3a — mpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bl), HAXOXKIEHUE B TPUPOJE, NMPUMEHEHHE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCHEepUMEHTAIbHBIE METObl HM3YYECHHsS BEIIECTB M WX IMPEBpaIlCHH:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIMPTOB, KAaYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CHHPTOB (OKHUCIEHHE STaHOJa
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
rugpokcugom Meau(ll)), anpaernaoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTus.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ICHATypaIusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METObl HM3YYECHMsI BELIECTB M WX MPEBPAICHUA:
O3HaKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAacTMAacC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK M TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU JJIS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUUeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEpUOINYECKOrO 3akoHA U [lepnoandyeckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akLenTopHslil). Bomopognas cBs3b. BaneHTHOCTh. DIEKTPOOTPULATENBHOCTb.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[TonsTue o mucnepcHbIx cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus.  Knaccudukanuss  XuMHUUECKHUX — peakiud B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOoe paBHOBecHe. DaKTOpbl, BIMSIOIIHNE HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
ONKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKEHUE MEPOKCHUIA
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHntoB JI. M. MenneneeBa u O0COOEHHOCTU CTPOEHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpeMHMs) M MX  COCOUHEHUH  (OKCHUIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mme gusnyeckue cBorcTBa MeTamioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme cmocoObl MoMydeHus: MeTaioB. [IpumMeHeHue MeTamuioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUAPOKCHIA AJTIOMHHHUSI C pacTBOpamu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKIIUMN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuanbl sl JJIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya00peHus.

XuMHUsT U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBsi3ed TNpU  HM3yYeHUH OOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, Tak W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTHBHOCTH, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOAbI, MOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOYyYarOIIMMHUCSL TPOTPAMM  CPEIHEr0 OO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METanpeaMeTHbIM M MpeIMeTHbIM). HaydHo-MeToauueckoil OCHOBOM st
pa3paboOTKH TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B coOTBeTCTBHM C CHUCTEMHO-IESTEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUsS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABIISIONIHE:

OCO3HAHHE OOYYaIOIMMHCS POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOOMPEIEIICHHIO;

HaJIU4YMe MOTUBAIIMU K 00yUEHHUIO;

[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPAAUIIUNA 0a30BON HAYKH XHMUWU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalONIMXCsl PYKOBOJICTBOBATHCSI B CBOEH
JESATETbHOCTU 1[€HHOCTHO-CMBICJIOBBIMU yYCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HAJIMYXE TTPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBHUTh
1[EIU U CTPOUTH )KU3HECHHBIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMera «XHUMHS» JTOCTUTalTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATEIBHOW JESATENIbBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U WicaJlaMd POCCUMCKOrO TPaKIAHCKOro OOIIeCTBA, NMPUHSATHIMU B OOIIECTBE
HOpMAMHW W TIpaBWJIaMH  TOBEACHUSA,  CIIOCOOCTBYIOIIMMH  IIpolieccam
CaMOITO3HAHUSA, CAMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJIICHUS JIMYHOCTH
00yyYarommxcs.

JInyHOCTHBIE PE3YNAbTaThl OCBOCHUSI MpEeAMETa «XHUMHUS»  OTPAXAIOT
c(hOpMHUPOBAHHOCTh OIIBITA ITO3HABATEIIbHOM M TMPAKTUYECKOW JEeATEIbHOCTH
00y4Jaromuxcs Mo peaanu3anuu IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B
YaCcTH:

1) rpamIaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBKCHUS K 3aKOHY Y MPABOIMOPSJIKY;

NPEACTABICHUS O COLMAJbHBIX HOPMAax M TMPaBUIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM HEATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX W IMMO3HABATEIbHBIX 3aJ]1ay, BHINIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMaTh M TPUHUMATh MOTHBBI, HaAaMEpPEHHUs, JIOTUKY U
aApTyYMEHTBI JIPYTUX MIPU aHATIU3€ Pa3IUYHBIX BHJIOB YUEOHOU JACATEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIECIHIO
OTE€YECTBEHHON XMMUH;

YBaXCHHUS K TIPOLIECCY TBOpPYECTBA B 00OJIACTH TEOPUH M IMPAKTHICCKOTO
MPUMEHEHHSI XUMUH, OCO3HAHMS TOrO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJbTar
JUTMTENBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOT'O TPYAa YUYEHBIX U TPAKTUKOB;

MHTEpPECA W TO03HABATEJIbHBIX MOTHBOB B TOJIYYEHHH M IMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JIOCTUAKEHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XAMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHMUS,

CITOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U 1IECHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IMOBEJCHUE W MOCTYIIKM CBOMX TOBAPHUILEU C
MO3UIMIA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUU 3THUX
MOCTYIIKOB;

4) dpopMupOBaHHS KYJIbTYPHI 310POBbS:



NOHMMAaHUsl EHHOCTEH 370poBOro u Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXHYECKOMY 3/I0POBBIO;

coOmroeHuss mpaBui O€30MacHOro OOpalleHusi C BEHIECTBAaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHMMAaHUSl LEHHOCTHM MPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTHBHOI'O
0€301MacHOro MOBEJEHUS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM W APYrMX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWHM MPAKTUYECKUX 3a1ad
COI[MAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETr0 KJacca, IIKOJbI);

UHTEpECca K MPAKTUUECKOMY HM3YUYEHHUIO MPOPECCU PA3IUYHOIO poja, B TOM
4KCJIE HA OCHOBE NPUMEHEHHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKHU 11eJIECO00pPa3HOr0 OTHOUIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CyILIECTBOBAHMSI )KU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHUSA
SKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
pELIeHNs BOIPOCOB PAllMOHATIBHOTO IPUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON Cpele, YMEHHs NPOrHO3MPOBATH HEOJArONpPHUSATHBIE 3KOJIOIMYECKUE
NIOCJIECTBUSA NPEATIPUHUMAEMBIX AEHCTBUI U PEJOTBPAILATD UX;

HAJIMYXS PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYJIbTYpHI,
OIbITa NeSTENbHOCTH AKOJIOTMYECKON HAIpPABJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLHUAIBHOU
IOpPaKTUKE, CIHOCOOHOCTM W YMEHHUS aKTMBHO MPOTHBOCTOSTH HIECOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMA:



c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHEeUM(PUKA XUMUU KaK HayKH, OCO3HaHHS €& poiud B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO
npeACTaBieHUs 00 OKPYKAIOIIEM MHUpPE KaK O €AWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHur MpoOJIeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHM JJii  COBPEMEHHOM
UUBWJIM3AIMA: B €€ TYMAaHUCTUYECKOM HAMNpPaBICHHOCTH W Ba)XHOM pOJIK B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIbTYphI, PEIICHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMUECKON 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCHEIIHOTO0 TpyJda W HKOJIOTMYECKH KOMMOPTHOM >KHU3HM KaXIOro ujeHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
nojilydyaeMble 3HaHUS JIJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOLIEro Mupa M
MIPOUCXOIAIIMX B HEM M3MEHEHHU, YMEHUS JIenaTh 000CHOBaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayuyHbIX (PAKTOB M HMEIOUIUXCSA JaHHBIX C 1EIbI0 TOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBLHO MCIOJb30BaTh XHUMHUYECKHUE 3HAHMS IS
pelieHus MpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

VMHTEpECa K MO3HAHUIO U UCCIIEI0BATEIbCKOM JEATENbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO W
caM0O0Opa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA 10 XUMHUU B
COOTBETCTBHH C )KM3HEHHBIMU OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM TpyJla B Pa3auYHbBIX cdhepax mpodheccroHaTbHOMI
JEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUSI y4eOHOro mpeaMera «XuMHUs» Ha
YPOBHE CpPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmMupoBanus MHPOBO33PEHUS OO0 yJaroIIXcs
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIEC MOHSITHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuKky METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
IpoIIecC, CUCTEeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeA0BaHUE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);



YHHUBCPCAJIbHBIC y‘l€6HBI€ JIGI\/’ICTBI/ISI (HOSHaBaTeJ'IBHBIe, KOMMYHHUKATUBHBIC,

PETYISATUBHEIEL), 00€eCIIeYnBAIOIIIME dbopMHpOBaHUE (GYHKIIMOHATBHOM
IPAMOTHOCTH M COLIMAIBHOW KOMITETCHITMU 00YyJaroInXcs;
CIIOCOOHOCTH 00yyYaromuxcs HUCIIOJIL30BATH OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JIEUCTBUA B MIO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble PE3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHbIMH y4eOHBbIMH NMOo3HABaTeJbHbIMH
JIEUCTBUSIMM :

1) 6a30Bble JJOrHYecKue JeicTBusl:

CaMOCTOSITeILHO  (OPMyIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENISITh LENUW JCITEIbHOCTH, 3ajaBas MapaMmMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTH PE3YJIBTAThI AEATEIBHOCTH C MMOCTABJICHHBIMU LETSAMU;

UCIIOJIb30BAaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUM M yCTAHABIMBATh HUX B3aWMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHMS W KPUTEPUU JJIA KiIacCU(PHUKAIIMU BEIIECTB M
XAMUYECKHUX PEaKIU;

YCTaHABJIWBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJIY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJICHHUS (MHIAYKTUBHBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCIIOIb3YyEMbIE B XUMHUHN CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TTPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIE€MEHTa, XUMHYecKas (QopMmyjia, YpaBHEHHE XHMHUYECKOU
peakuu — MpU PEIICHUH Y4eOHBIX MO3HABATENIbHBIX W NPAKTUUYECKUX 3ajiad,
MPUMEHSTh HA3BAHHBIE MOJIEIbHBIC MPEICTABICHUS JJ1s1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4a€MBbIX BEIIECTB U XMMUUYECKUX PEAKIIHA.

2) 0a3oBbI€e HcCCIeI0BaTEeIbLCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOIO NMO3HAHUSA BEHIECTB U XUMHUYECKHX
peaKIuu;

dbopMyIHPOBATH MENIH U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh ITOCTaBJICHHbIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA



MO3HAHUSI U OCHOBBI JJis1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJ€Th HAaBBIKAMHM CAaMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHUs HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HOpMyIUpOBaTh
00001IeHHsI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIEI0OBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIEOBAaTEIbCKOM W MPOEKTHOM
JEeSATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJOB PEIICHUs NPAKTUYECKHUX 33Ja4, NPUMEHEHUIO pPa3JIudHbIX
METOJI0B ITO3HAHUSI.

3) paGora ¢ nHpopManuen:

OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHMKAX HMHPoOpMauu (HAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPABOYHBIE TMOCOOMS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BUAOB U (HOpM
IpEeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYHUBOCTD;

(opMyIupOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHbIE METOMBI NPHU MOUCKE U
orOope wuHpOpMaMK, HEOOXOAMMOW HJisi BBINOJIHEHUS Y4YEOHBIX 3aaad
ONPEAEIIEHHOr O TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHbBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpPMYy  HIpeICTaBIICHUS
uHpopmaluu (Cxembl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3BIK B KadecTBE CpeacTBa NpH paboTe C
XUMHYECKON HH(pOpMAIMel: NpUMEHSATh MEXNpeAMeTHble ((usuueckue u
MaTeMaTUYEeCKue) 3HaKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUaTyphl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OgyajgeHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

3a/71aBaTh BOIPOCHKI MO CYIIECTBY 00CYXAaeMOM TEMbI B XOJI€ Juajaora u/uiu
JUCKYCCUH,  BbICKa3bIBaTh  HaeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUSI MPEJI0KEHHOM 3a1a4H;

BBICTYNAaTh C IPE3EHTALMEN Pe3ylbTaTOB IO3HABATENBHOM JIEATEIBbHOCTH,
NOJTYYEHHBIX CAMOCTOSTENBHO M1 COBMECTHO CO CBEPCTHUKAMU MPH BBHITOJIHEHUT
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peai3allii y4eOHOro MpoeKkTa U (popMyIUPOBATH BHIBOJIbI
[0 pe3yJIbTaTaM NPOBEIEHHBIX MCCIEIOBAaHUA NMYTEM COrJAacOBaHUS MO3ULMUN B
X0J1€ 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.



OBJiaieHUe YHUBEPCAJbHBIMU PEryJsiTHBHLIMH 1€ CTBUSIMU:

CaMOCTOSITETIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I1O3HABATEIHHYIO
JeSITeNbHOCTb, OmNpeaenss e€ Lelu M 3aJayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpEIaraéMblid  alrOPUTM  JIEUCTBUM IpHU
BBIMIOJTHEHUN YYE€OHBIX W HCCIEOBATEIbCKUX 3ajJad, BHIOMpaTh Hamboee
3¢ deKTUBHBIN Ccroco0 X penieHuss ¢ Y4ETOM TONYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKHUX PEAKIIHIX;

OCYIIIECTBISATH CAMOKOHTPOJb CBOEH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CAMOOIICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudyeckas XHUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpA, POJM XHUMHUU B TIO3HAHUU SIBICHUU
npupoabl, B (HOPMUPOBAHUM  MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS TIPAKTUICCKUX 33729
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKHMX  3HAaHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralIline TMOHATHS (XMUMHYECKUW DIIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyisa (pa3BEpHyTas U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O0BEM, YrIEpOJAHBIN cKener, (yHKIMOHAJIbHAS TpyImna,
paauKai, U30MepHusi, U30MEPHI, TOMOJOTHUECKUN PSiJl, TOMOJIOTH, YIIE€BOAOPOIbI,
KHUCIIOPOJT M a30TCOAEpXKAIINE COCIUHEHHS, MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranuyueckux BeniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUMN SI3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallue B OCHOBE IMOHMMAaHUS NPUUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SABJICHUM, (PAKTOJIOrMUYECKUE CBEJIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN e TEIbHOCTU YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA NPHU
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUN OPTraHUYECKUX COEANHEHUI;



c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHYECKYIO CHUMBOJMKY JJIsI
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpraHMYecKuX BEHIECTB W YpaBHEHUH XHUMHYECKHUX pEaKIui,
U3rOTaBJIMBAaTh MOJEIM MOJEKYJ OPraHMYECKUX BEIIECTB MJI WLUIIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3y4EHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIEeTEHHOMY
KJIaccy/Tpynne CoeIuHEHUuN (YrJIeBOAOPOAbl, KHUCJIOPOA U a30TCoJepkKaiiue
COCIMHEHUs, BBICOKOMOJICKYJIAPHbIC COCIUWHEHMsI), JlaBaTh WM Ha3BaHUS 10
cuctematudeckoit Homenknatype (IUPAC), a takxe NpUBOIUTH TPUBHAIIbHbBIC
HA3BaHUS OT/AEJBbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOMUIECH, AaleTUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (BeHos, (opmanpiaerus, areTraibAerusl, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmal, IeJITI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS ONPEACNIATh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATHb TOJOXKEHHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. ByriepoBa mis 00bsICHEHHs] 3aBUCUMOCTHU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh  YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dusznyueckne U XUMUYECKHE CBONCTBA TUIMUYHBIX MPEICTABUTENEH PpPa3ITHMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWIEH, MPONUJIEH, AlleTUJIEH,
Oyranuen-1,3, mermwnOyraauen-1,3, OEH30J7, METaHOJ], 3TAaHOJ], ATUJICHIJIUKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIeTHU/l, MypaBbUHAsl U YKCYCHasi KHUCIOTHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, AMUHOYKCYCHAsl KUCIIO0TA), WIUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YpPAaBHEHUSIMU COOTBETCTBYIOLIUX XUMHYECKHUX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA MM MPOJYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WIH NPOJYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHMS, UCIOJIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX SBJICHUM (HaOt0/IeHrne, U3MEpPEHNE, HIKCIIEPUMEHT, MOJISITUPOBAaHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHUMHUYECKHE 3HAHWS JUIsl TPUHATHUS PEIICHUN B



KOHKPETHBIX JKWU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMUYECKOM
Nnocy/lol U JabopaTOpHBIM O00OpyJOBaHUMEM, a TaKXke MpaBUiia OOpalIieHus: ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATh W BBHITIOJHATh XUMUYECKHMA
AKCIEPUMEHT (IIpEeBpaleHUs OPraHUYECKUX BEIIECTB MPH HArpEBaHUM, MOJTyYCHUE
OTUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWU, I[BETHBIE PEAKIMH OEIKOB) B
COOTBETCTBUHM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JITAOOPATOPHBIM O00OpPYJAOBaHUEM, TMPEACTABIATh PE3YyJIbTATh
XMMHUYECKOT0 JKCIepUMeHTa B (opMe 3amuch YpaBHEHHM COOTBETCTBYIOIIMX
peakuuii u GopMyIUpoOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TOJY4aeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHdopManuu, aTepHEeT U APpYyrux);

chOpMUPOBAHHOCTh  YMEHHH  CcOONIOAaTh  MpaBWIA  JKOJOTHYCCKH
1e1ecoo0pa3HOro MOBEAEHUS B OBITY W TPYAOBOM NEITENBHOCTH B UEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKarOIIeH MNPUPOJHOU Cpelibl, OCO3HABATh
OMACHOCTh BO3JIEUCTBUS HA KUBBIE OPraHU3MBbl ONPENETEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMmbica Tokasarens [IJIK, moscHsaTh Ha mpuMmepax CrocoObl
YMEHBILIEHUS W TPEAOTBPAIIEHUSI WX BPEIHOTO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYYaIOIINXCA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
OPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJICTBIX M CHA0OBUIAIIMX OOYYalOMMXCS: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins ayig 3anucu XUMHUYECKHX

dbopmy.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABIICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, pPOJIM XHMHM B TIO3HAHUMU SBJICHUHN
npupoabl, B (HOPMUPOBAHWM MBINUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJTST PEIICHHS IPAKTUICCKUX 3a71a9



U JKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH AJIEMEHT, aToM, H3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIA O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHUSA, XUMUYECKask CBA3b
(KOBaJICHTHAsI, HOHHAsA, METAJUIMYECKAs, BOAOPOIHAS ), KPUCTAJUIMUECKas PEIIETKa,
TUANBl  XUMWUYECKUX  PEaKUUW, pPacTBOP, DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaklMM, XUMHYECKOE DPAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuyanuu, nepuoanueckuil 3akon Jl. M. Menneneena,
3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPALLICHUS SHEPTUU
OpU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIMEe B OCHOBE IOHHMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PaKTOJOTHYECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH M 0€30MaCHOM HMCMOJIb30BAHUH BaKHEUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKON AESITENIbHOCTH YEIIOBEKA;

c(OPMUPOBAHHOCTh YMEHMUU BBISBIISATH XapaKT€pHbIE NMPU3HAKU MOHSTUH,
YCTaHABIIMBATh MUX B3aUMOCBS3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIUE NMOHATHA INPU
ONMCAHNN HEOPTAHUYECKUX BEIIECTB U UX NIPEBPAICHUM;

c(OpMUPOBAHHOCTh YMEHMHM HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTaBjeHMs (QopMyl BEUIECTB U ypaBHEHUH XHWMHUYECKUX  peaKklu,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHbId ra3, YIJIEKHCIBIA Ta3, aMMHaK, rami€Has
U3BECTh, HETaAIIEHAsl U3BECTb, IUTHEBAS COJA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENATh BAJIEHTHOCTD U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTABA, BHJ XWMHUYECKOMU
CBs3M (KOBaJ€HTHAas, MOHHAs, METa/NInYecKas, BOJOPOAHAs) B COCAUHEHUSIX, THUI
KPUCTAJUIMYECKON pEemETKM KOHKPETHOTO BEILECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH yMEHUHI YCTaHABJIMBATh IPUHAIIEKHOCTb
HEOPTaHWYECKUX BEIIECTB IO UX COCTAaBY K ONPENENIEHHOMY KiacCy/Tpymie
COEIMHEHU (IIPOCTHIEC BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUJIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPbIBATh CMBICI MEPUOINUECKOr0 3aKoHa [,
W. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKITUU;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX »JJeMeHTOB 14 mnepuomoB Ileproandeckoil CUCTEMBI
xuMHuueckux djaemeHtoB JI. M. MennaeneeBa, UCHOAB3ys MOHATHSA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XUMUYECKUX DJIEMEHTOB U MX COCIMHEHUI
110 repuojam u rpymmam [leppoanyeckon CUCTEMBI XUMUYECKUX 3eMeHToB Jl. U.
Menneneena;

chOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCKHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIWYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBSI3M MEXAY HEOPraHUYECKUMU
BEIIECTBAMU C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyroliuX BEIIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHCHHIO CTEIEHEW OKHMCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIC YPAaBHEHUS PeaKIiii HOHHOTO OOMEHa, YUUThIBasI
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTb yYMEHUU MPOBOJAUTH pPEAKIUH, MOATBEPKAAIOIINE
KAQUECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKHUX BEUIECTB, pPAaCHO3HABATH
OMNBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUUECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHHMH pPacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peaKIMu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTePU30BaTh XHUMHYECKHUE ITPOIIECCHI,
JeXKalUe B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCJIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OONIMX HAYYHBIX NPUHIUIIAX U
AKOJIOTMUECKUX MTPOoOIeMax XUMHUUYECKOrO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH IPOBOAUTH BBIUYHUCICHHUS C HCIIOIb30BaHHUEM
MOHSITHSL «MacCOBasi JIOJsI BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUIN Ta30B
IpU XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O00BEMY OJHOTO W3 YYACTBYIOIIHMX B PEaKIUU
BEIIECTB, TEIUIOBOI0 3(¢eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, MPEBPALICHNS U COXPAHECHUS SHEPIUU;



c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MPABHIIA MMOIH30BAHMS XUMUIECKON
nocyol M 1abopaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWiia OOpalleHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpaTOPHBIX
XUMHYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBINOIHATh XHUMHYECKHUN
AKCIIEPUMEHT (pa3lioKEeHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa,
ONpPECIICHHE CpEeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE PA3IHMIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakIvy,
peaklMi MOHHOTO OOMEHA, KAaYeCTBEHHBbIE pEaKIMU Ha CcyinbdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTHUOH aMMOHHUS, pEUIEHHE SKCIEPUMEHTAIbHBIX 3a/1ay IO
temam «Metamib» U «Hemeramibsl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKHU
0€30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMHU U JJaOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBIATh PE3YyNbTAaThl XUMHMUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX pEaKkUid U (POpMYIMpOBaTH BBIBOABI Ha OCHOBE
ATHX PE3yIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHYECKYIO
UHpOpMAIMIO, TMOJIYy4YaeMyl W3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, UHTEepHET U Ipyrux);

chOpMUPOBAHHOCTh  yYMEHUH  COONIOJATh  MpaBWiIa  DKOJIOTHYECKU
1EeIecO00pa3HOro TMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpPaHEHHUsI CBOETO 370pPOBbsl M OKpY’KAIOILIEH MNpPUPOJHOW Cpenbl, OCO3HABATh
OIaCHOCTH BO3/ICHCTBUS HA JKHUBbIE OpPraHU3MBbI OIpeIeIEHHBIX BEIIECTB, TOHUMAs
cmpicit mokazarens IIJIK, moscHATP Ha mpumepax cHnocoObl yMEHBLIEHUS U
NPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS HA OpraHU3M YeIIOBEKa;

U1 00YyYaromMXCsl ¢ OrPAaHUYEHHBIMM BO3MOYKHOCTSIMM 370pPOBbs: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUM;

JUISL  CHenbIX U ClHa0OBUIALIMX OOYyYarolUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucTeMy o0o3HaueHuil JI. bpaiins nns 3anucu XuMUYECKUX

dbopmy.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
(undposbie)
HaumeHnoBaHue pa3/iesioB U TeM obpasoBateiLlLIe
Ne ni/m Konrtpoabnsbie | IlpakTnuyeckue pecypchl,
NPOrpaMMsl Bcero
padoThI padoTbI HCIO0JIb30BaHHe
000py10BaHMS LIEHTPA
«Touka pocray
Pa3nea 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOl XMMHHU
IIpenmeT oprannueckor xumMun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEUHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHblE Yra€BOAOPOAbI — aJTKAHbBI 2
29 HenpenenbHble yrieBOAOPOIbI: aJTKEHBI, 6 1 JlaTuuk BBICOKOM
' aJKaJNeHbI, AIKMHbI TeMreparypsl, JlaTauk
2.3 ApomaTHiecKue yriaeBog0pOabl 2 TEeMITepaTyphl
24 [pupo/IHbIC HCTOYHHUKHU YTIICBOJOPOIOB U 3 1 TIATHHOBBIH
' uXx nepepaboTka
Hroro o pasueny 13
Paspnen 3. Kuciiopoacoaep:kamnue opraHnyecKue coeInHeHust
3.1 Crouptel. Genon JlaTuunk BBICOKOI
3.2 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1 TeMneparypsl, Jlarank




CrnoxHuble 3¢upbl TeMIIepaTyphbl
IUTATHHOBBIN —
U3MEpeHne
TeMIIepaTyphl
epexo0B
QJIJIOTPOIHBIX
3.3 Yrnesoasl 3 .
MoAU(UKAIUI Cephl;
U3MEpeHne
TeMIIepaTyphbl
IUIaBJICHUS BEIIECTB.
Hatuuk pH
Hroro mo pazueny 13
Pa3nea 4. Asorcoaepxkaniue opraHu4ecKue coeJHHEHH
41 AMUHB. AMUHOKHCIIOTEL. benku 3 Hatuuk pH
Hroro o pasuerny 3
Pa3pnen S. BoicokoMoOIEKY ISIpHBIE COCUHEHUS
5.1 [Inactmaccsl. Kayayku. Boiokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE
HaunmeHnoBaHue pa3jiesioB U TeM
Ne n/m Kontpoabusie | IlpakTHyeckue pecypchl,
IporpamMmmal Bcero
padoThI padoThI HCI0/Ib30BAHHE
000py10BaHMS LEHTPA
«Touka pocra»
Pa3znen 1. TeopeTuyeckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoanyeckuii 3aKoH
11 u [leproanyeckas cuctema XMMUYECKUX 3
sanemeHnToB /I. 1. Menneneena
19 CtpoeHnue BemiectBa. MHOT0OOpasue 4 JlaTuuk BBICOKOM
' BEILIECTB TeMIiepartypsl, Jlatunk
TEMITEPaTyp bl
TJIATUHOBBIN —
1.3 XUMUYECKUE PEaKIHH 6 1 1 U3MepeHue
TEMIIEpaTyphI.
Hroro no pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 Mertambt JlaTuuk BBICOKOM
2.2 Hemetamnsl 1 TeMIepaTypbl, JaTuuk
TEMIIEpaTyp bl
23 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5 TIATHHOBBIH —
’ BEIIECTB U3MEpEeHUE

TEMIIEPaTyphl




HIepexo/10B
AIIIOTPOIHBIX
MOU(BUKALIIA CEPBI;

U3MEPEHUE
TEMIIepaTypbl
MJIaBJICHHS BEIIECTB.
Hatuuk pH

Hroro no pazneny 17

Pa3zgen 3. Xumus u ;Ku3HL

3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoauvecrBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Beero U3YYeHH S o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
[IpeameT opraHn4ecKoi XUMUH, https://academy-

1 €€ BO3HUKHOBEHUE, PA3BUTHUE U 1 05.09.2023 content.apkpro.ru/lesson/a9f3d191-
3HayYeHue T 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUX https://academy-

2 coenunenuit A. M. Bytieposa, 1 content.apkpro.ru/lesson/c935a58c-
€& OCHOBHBIE IIOJIOKCHUS 12.09.2023 ab0e-4¢59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJ1accu(UKAIMKU OPraHUYeCKUX
BemecTB. HomMenknatypa hitps://acadenmy-

3 1 content.apkpro.ru/lesson/726ee099-
(cucremaruyeckas) u 19.09.2023 01a9-410f-b8be-bAch589acad
TpUBUAJIbHBIE HA3BAHUS
OpPraHUYECKHX BEILECTB
AJIKaHBI: COCTaB M CTPOCHUE https://academy-

4 . ’ 1 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHYECKHUH Pl 26.09.2023 ec23-473c-b3d7-ed82fcaddd02
MeraH n 3TaH — npocTenime https://academy-

5 1 content.apkpro.ru/lesson/258ddc06-
MPEeACTAaBUTEIN AJIKAaHOB 03.10.2023 ec23-473c-b3d7-ed82fcaddd0?
AJIKEHBI: COCTaB U CTPOEHUE https://academy-

6 . ’ 1 content.apkpro.ru/lesson/4038171e-
CBOHCTBA 10.10.2023 | 4158.4nd1-ae98-18dc1ch9399
OTUJIEH U MPOIUIEH — _

! HPOCTEHIIINE TPEICTABUTEIH L 17.10.2023 hitps:/flesson.edu. /0410



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[paktuyeckas padora Ne 1.

https://academy-

8 «lToyuenue 3TrIIeHa U 94.10.2023 content.apkpro.ru/lesson/53cd2379-
HU3YYEHUE €TI0 CBOMCTB» T 2a45-43b1-9f67-7ebcdaf03cel
Anxanuensl. byranuen-1,3 u

-1,3. IT

9 mernbyramuen-1,3. Tlonyserne https://lesson.edu.ru/04/10
CHHTETUYECKOTO KaydyKa U 07.11.2023
pEe3UHBI
AJIKUHBIL: COCTaB M OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN

10 https://lesson.edu.ru/04/10
psa. AueTuieH — npocTermuni 14.11.2023 :

MPEACTAaBUTENh ATKUHOB
Beruncnenus no ypaBHEHHUIO https://academy-

11 . P 91.11.2023 content.apkpro.ru/lesson/7dada027-
XUMIFACCRON peaktind - 8448-418f-b416-fbaledd4ab6d
Apenbl: 0€H30JI B TOJTYOJI https://academy-

12 Tp ] you. 28112023 content.apkpro.ru/lesson/d86d7d00-

ORCHHAROCTE apeHos i d5b4-491d-aded-c3ddalofeefs
I'eneTnueckas cBSA3b
YIJI€BOJOPOOB,

13 https://lesson.edu.ru/04/10
MPUHAIISIKAININX K PA3TUIHBIM 05.12.2023 B
KJaccaM
[IpupoaHbie HCTOYHUKH
YTJI€BOJOPOAOB: PUPOJIHBIN T'a3

14 https://lesson.edu.ru/04/10
Y MOy THHIE He(I)T}IHIiIe raspl, 12.12.2023 p
He(PTh ¥ MPOAYKTHI €6
nepepadboTKu
I

15 PHPOIIRIC HOTORHIRH . https://lesson.edu.ru/04/10
YIJI€BOIOPOAOB: IPUPOIHBIN ra3 19.12.2023



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIONyTHBIE HE(TSAHBIE r'a3bl,
He(Th U MPOIYKTHI €€
nepepadoTKu

Konrtponbnas padota o

16 https://lesson.edu.ru/04/10
paszueny «YTIeBOJOPOIbI» 26.12.2023 D
[IpenenbHbIE OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJI U OTAHOJI. 16.01.2024 content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsi3p T 7440-4b6f-bf84-c04fa471694f
MHOroaToOMHBIE CITHPTHI: https://academy-

18 PTBL: 93.01.2024 content.apkpro.ru/lesson/461aa9c8-
YTHICHITHROE | THUCPH . c0ef-4827-a8e5-d12a0bedc826
DEHOJI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 (u3nuecKne U XUMUYECKUE 30.01.2024 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE o 7¢5f-4f16-896e-10a2278b08f1

https://academy-
An :

20 PACTIVIRT q)o/i)Maan[emz[ 1 06.02.2024 content.apkpro.ru/lesson/8664b319-
AHCTAILAICTHAL ALCTOH vl 0ba3-4945-b076-ch7ae5858h90
OIHOOCHOBHBIE TIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 13.02.2024 content.apkpro.ru/lesson/b4feaa04-
MYypaBbHUHAs U YKCYCHas R 3438-4b57-a3ec-ba0f9fe63c0d
[Tpaktrueckas padota Ne 2. https://academy-

22 «CBOHCTBa pacTBOpa yKCYCHOM 20.02.2024 content.apkpro.ru/lesson/9834d408-
KHACIOTEDY T 386d-444a-8de3-7efha8h98cdb
CreapuHoBas 1 OJI€MHOBAs

23 https://lesson.edu.ru/04/10
KHCJIOTBI, KaK TPeICTaBUTEIIN 97 02.2024 p u.ru
BBICIIIAX KapOOHOBBIX KHCJIOT
MpI1a Kak COMH BBICIIMX

24 o 2 https://lesson.edu.ru/04/10
KapOOHOBBIX KMCIIOT, UX 05.03.2024 p

MOIOIIIEE JENCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX

https://academy-

25 content.apkpro.ru/lesson/71ac43f2-
KHMCIIOT. ['MIpOIN3 CII0KHBIX 12.03.2024 2004-4945-20eb-1e59cd5fadof
3¢upoB
JKupsr: rugpoinus, mpuMeHeHHe https://academy-

26 5 Pyl THAP > 1P ’ 10.03.2024 content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHCCKA POITb JKHPOB e a0d4-4945-a0eb-1e59cd5F4dof
YrneBodsl: COCTaB,
knaccudukanus. Baxxueimme https://academy-

27 t _' 26.03.2024 content.apkpro.ru/lesson/709ce43a-
HPCACTABITCII: TIOKO3d, had deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
Kpaxman u nemironos3a kak

28 https://lesson.edu.ru/04/10
MIPUPOIHBIE TOTUMEPHI 02.04.2024 :

KonTtpomnbHas pabota mo
paszaeny

29 https://lesson.edu.ru/04/10
«Kucnopoaconepxarine 09.04.2024 D
OpPraHUYeCKHUE COCAMHEHHS

https://academy-
30 AMUHBIL: METUJIAMHUH U aHUIUH 16.04.2024 content.apkpro.ru/lesson/0c608a59-
T 4c69-4481-839e-9205f201b73e
AMHHOKHCIIOTHI KaK
aM(pOoTepHbIe OpraHNYeCKHe https://academy-

31 P P 5 93.04.2024 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHIV, 11X DHOMOTHHACCROC o 43d1-4873-ace0-78eca6009628
3HaueHwue. [lenTuast
benku xak npupoaHsie https://academy-

32 BBICOKOMOJICKYJISIPHBIC 30.04.2024 content.apkpro.ru/lesson/c2f2f3d7-
COCTMHECHUS T 43d1-4873-ace0-78eca6009628
OCHOBHLIG IIOHATHUA XUMHUHU

33 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX 07.05.2024 :



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COeIUHEHNN

OCHOBHBIE MCTOJbI CHUHTEC3a

BBICOKOMOJICKYJISIPHBIX
4 1 https://lesson.edu.ru/04/10
3 coeauHeHnui. [InacTMaccel, 14.05.2024 B
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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

11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yUYeHUs

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XVAMHUYECKUH DJIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpaIUs aTOMOB

06.09.2023

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

[Teproauueckuii 3aKOH U
[lepnonnueckas cucteMa XMMHUYECKUX
anemenToB 1. . MenzaeneeBa, ux cBA3b
C COBPEMEHHOM TeOpHeit CTpOSHUS
aTOMOB

13.09.2023

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

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKHUX DJIEMEHTOB M UX
COCIMHEHUH TI0 TPYIITaM U TIEPUOJIaM.
3HavYeHHE MEPUOTUIECKOTO 3aKOHA U
CHUCTEMbI XUMHUUYECKUX 3j1eMeHTOB [[.1.
MeneneeBa B pa3BUTHH HAYKU

20.09.2023

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

CrtpoeHue BelecTBa. XUMUYECKAst
CBA3b, eé BUBI; MEXaHU3MbI
00pa3oBaHUsS KOBAJIEHTHOU CBS3H.
Bonopoanas cBs3b

27.09.2023

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

BanenTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
OKHCJeHus. BelecTBa MOJIEKYISIpPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

04.10.2023

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

Ilonsarue o AUCIICPCHBIX CUCTEMAX.
HctunHbIe 1 KOJIJIOUAHBIE PACTBOPHI.

11.10.2023

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



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

MaccoBas A0JIs1 BEUICCTBA B paCTBOPEC

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHUYECKUX COECTUHEHHI.
['eHeTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

11.10.2023

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

Kaccudukamms XuMiuaecKux peakiiii B
HEOPraHUYECKOW U OpPraHu4eCKON
XUMUHU. 3aKOH COXPAHEHUSI MaCChI
BEILIECTB; 3aKOH COXPAaHEHUS U
MPEBPAILCHUS SHEPTUHU TP XUMHUECKUX
peaKumsx

18.10.2023

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

CxopocTs peakiuu. O6patumbie
peakuuu. XUMHYECKOE paBHOBECHE

25.10.2023

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

10

ITpaktuueckas padora Ne 1. «Bnusiaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

08.11.2023

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

11

DNEeKTPOIUTHYECKAs TUCCOIHALIHS.
[ToHsTHE O BOAOPOIHOM ITOKA3aTene
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponn3 opraHu4eckux u
HCOPTraHNYCCKHUX BCUICCTB

15.11.2023

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

12

OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakimn. [loHsiTre 00 3MeKTposn3e
pacIuIaBOB U PaCTBOPOB COJICH

22.11.2023

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

13

KonTponbhast pabora mo pazaey
«TeOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHUN»

29.11.2023

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

14

MeTaibl, UX IIOJ0KEHHUE B
[Teproauyeckoil cucreMe XMMUYECKUX

06.12.2023

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



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

anemenToB M. Y. MenpneneeBa u
O0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(du3nyecKre CBOMCTBA METAIIOB

15

CrmiaBbl METaJUIOB.
DNEKTPOXUMHUYECKUHN Psil HAPSIKEHUI
MeETaJlJIoB

13.12.2023

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

16

XUMHYECKHE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HaTpUH, Kajaui, KaabIui,
MarHui, aJJlOMUHHANA) U UX COSTUHEHUIN

20.12.2023

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

17

XHUMUYECKUE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUI

27.12.2023

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

18

XHUMHYECKHUE CBOMCTBA IIMHKA, JKeJle3a U
UX COCIMHEHUN

17.01.2024

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

19

[Ipaktrueckas padora Ne 2. "Pemenue
AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Mertamib»"

24.01.2024

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

20

Hemeramiel, uX MOJIOJKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB M. . MenpneneeBa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

31.01.2024

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

21

Pu3NYECKUE CBOKWCTBA HEMETAIIOB.
Annotponusi HEMETaJUIOB (Ha puUMepe
KHCJIOpoJia, cepbl, hocdopa u yriaeposa)

07.02.2024

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

22

XHUMHYECKHE CBOMCTBA raJIOTEHOB, CEPHI
U UX COeIUHEHUN

14.02.2024

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

23

XuMudeckue cBOcTBa a3ora, Gochopa
U UX COEIUHEHNN

21.02.2024

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

24

XHWMUYECKUE CBOMCTBA YIIIepoa,

https://lesson.edu.ru/04/10
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KpEMHUA U UX COC,I[I/IHCHI/Iﬁ

28.02.2024

25

[IpumeHeHne Ba)KHEUIINX HEMETAIIOB U
UX COCIMHEHUI

06.03.2024

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

26

O0001IeHre U cUCTEMATH3aII 3HAHUH
o reme «Hemerainsl». Berunciienus mo
ypaBHCHI/ISIM XUMHNYCCKHUX peaKHI/Iﬁ nu
TCpMOXI/IMI/I‘IeCKI/IC paCLIéTBI

13.03.2024

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

27

IIpaktuyeckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"HemeTraisr"»

20.03.2024

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

28

KonTponbHas pabota no temam
«Metauel» U «HemeTaniby

03.04.2024

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

29

HCOpFaHI/I‘IeCKI/IC U OPraHU4CCKHC
KHCJIOTHI. HGOpFaHI/I‘IeCKI/IC u
OpPraHn4€CKUC OCHOBAHHUA

10.04.2024

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

30

AmpoTepHbIE HEOPTaHUYECKUE H
OpPTraHUYECKUE COCTMHCHHUS.
['eHeTnueckas CBsI3b HEOPraHHUUYECKHUX U
OpPTaHUYECKUX BEIICCTB

17.04.2024

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

31

Posb xumuu B obecrieueHun
JKOJIOTUYECKOU, IHEPreTUIECKON U
MUILEBOH 0€30MaCHOCTH, Pa3BUTUU
MEULHBI

24.04.2024

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

32

[TpencraBnenust 06 0OMIMX HAYYHBIX
HpI/IHI_[I/IHaX HpOMBILHJIGHHOI‘O
MOJIY4eHHS BaKHEHUIINX BEIIECTB

10.04.2024

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

33

UYenoBek B MUpE BELIECTB U MAaTEPUAIIOB

17.04.2024

https://lesson.edu.ru/04/10
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34

XuUMHUsa U 3J0POBBC YCIIOBCKA

24.04.2024

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Xumus / Iabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIInoOHEpHOE
oburectBo «M3marensctBo «lIpocBenienue»

* Xumus, 11 xnacc/ I'abpuensan O.C., OO11ecTBO C OrpaHUYE€HHON
0TBETCTBEHHOCTHIO «/[PODAY; AkiimonepHoe od1iecTBo «M31aTenbcTBO
«[Ipocemienue»

[Hudposas madbopatopus 1Mo XUMHUH YICHHUUECKAs

Kommnekranms

MynbTUIATYHK:

[udpoBoit 1aTUUK ONTUIECKON TIIOTHOCTH
[udporoit narunk pH

[udpoBoit 1aTyuk TeMIiepaTypbl TEPMOIIAPHBIT
[udpoBoil 1aTynK 3IEKTPONPOBOTHOCTH
[udposoii gatunk Temmepatypsi (-40...+180C)
Habop nabopaTopHoii OCHACTKH

METOAUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

Xumusi(6a30Bbli ypoBeHb).Peanuzaiius o0pa3oBaHus: METOJUYECKOE TOCo0ue
st yaurens / Kasepuna A. A., [Tuuyruna I'.B.; nox pen.I'. B. [Tuayrunoit. M.
: ®I'BHY «MHcTuTyT cTpateruu pa3sutus oopazoBanus PAO», 2022 81 c.:ui.

Kunun .M., IToBanseB O.A., Mupomnnuenko [1.B. Ludpposas naboparopust
TP o xumuu: yaeHndeckas: Merogudeckue pekomenaamuu / J[.M. XKwuun,
O.A. IloBanses, I1.B. Mupomanuenko. — Mockga : [le JIubpu, 2023. — 92 c.

Kpartkoe pykoBoicTBO 110 KCIuTyaTanuu 1udpoBoit tadoparopun / A.1O.
Hyuxux, C.B. Xomenko, O.A. Iloanses, . M. XKunmun, M.M. Cazonos, I1.B.
Mupomanyenko.- Mocksa: Jle JTubpu, 2023.-72 c.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubauoreka ILIOK https://m.edsoo.ru/863e600a

IIporpamMmmHoe obecrieuenne k nuudposoii 1adoparopun «Touka pocta» 1o
xumnn OOO «Hayunble pa3BiedeHUs»


https://m.edsoo.ru/863e600a

