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I[HosicHuTEIbHASA 3AIUCKA

[Iporpamma no XUMHHM Ha ypOBHE cpeHero oOuero oOpa3oBaHus pazpadboTaHa

Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obOpa3oBaHuH B
Poccuiickoit ®enepanuuny», TpeOOBaHMN K pe3ylbTaraM OCBOEHHs (eaepalbHON
oOpa3zoBaTebHON MporpaMmbl  cpeaHero oOmero o6pazoBanus (POII COO),
npeacTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 0OOpa30BaTEIbHOM CTAaHIAPTE
COO, c yuérom KoHuenuuu npenogaBaHus ydyeOHOro mnpeameTa «XUMHUS» B
oOpa3oBatenbHbIX opranuszanusax Poccuiickoit denepanuu, peanu3yromux OCHOBHBIE
oOpa3oBaTeibHbIE NPOrpaMMbl, W OCHOBHBIX TMOJOXeHHH «CTparerun pa3BUTHUS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)
OcHOBY MOAXOJOB K pa3paboTKe MporpaMMbl MO XHMHUH, K OINPEAEICHHUI0 0O0mIei
CTpaTeruu OoOy4eHHMs, BOCIIUTAHMUS M Pa3BUTUS OOYYaIOIIUXCS CPEACTBAMHU y4yeOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHuentyanbubie nonoxenuss GI'OC COO o B3aUMOOOYCIOBICHHOCTH LIEJIEH,
colepKaHMs, pe3yJbTaToB o0O0y4deHuss © TpeOOBaHUN K YpPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

B cooTBeTcTBUM € JAaHHBIMU MOJOKEHUAMH NpOrpaMma Mo XuMuu (0a30BbIN
YpOBEHb) Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

- yCTaHaBJIMBaeT 00s13aTeabHOe (MHBAPUAHTHOE) peIMETHOE coJiepKaHue,
OTpeJeNsieT KOJMYECTBEHHbIE U KaUeCTBEHHbBIE €r0 XapaKTePUCTUKH Ha KaKIOM dTare
U3y4YEeHHs TIpeIMETa, MpeaycMaTpuBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacmipeieNieHus ero Mo Kjiaccam, OCHOBHBIM pa3zieliaM U TeEMaM Kypca;

- maér TpUMEpHOE pachpeneseHue y4eOHbIX YacoB MO TEMAaTHUYECKHM paszferam,
PEKOMEHIyeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh U3YYCHHS OTAENBHBIX TE€M Kypca C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKK Y4eOHOTro mpolecca,
BO3pACTHBIX 0cOOeHHOCTeH oOy4uaronuxcs 10—11 kimaccos;

- JaéT METOAMYECKYH0 MHTEpPIpETaluI0 LEeJIed H3y4eHUs IpeJIMETa Ha YpOBHE
COBPEMEHHBIX TNPUOPUTETOB B  CHUCTEME CpeaHero oOmero  oOpa3oBaHUs,
COJIEpPKATEIbHOM XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIBTATOB OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHOM TPOTpaMMBbl CpeqHero obmiero o0Opa3oBaHuss (JIMYHOCTHBIX,
METallpEeIMETHBIX,  NPEIMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-IIO3HABATEIbHOU
JESATENBHOCTH 00Yy4aroIerocs 1o OCBOCHUIO COJIEpKaHUs IPEeIMETa.

ITo BceM Ha3BaHHBIM MO3ULUAM B POrpaMMe MO XUMHUHU COOJIIOJEHA MPEEMCTBEHHOCTh
¢ (denepanpHOll pabodYei MpPOrpaMMONl OCHOBHOTO OOIIETo 0Opa3oBaHHS 1O XHMHUU
(mmst 8—9 xkmaccoB 00pa3oBaTEIBLHBIX OPraHU3aINA, 0a30BBII YPOBEHB).

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIIYCKHUKAMH
o01meo0pa3oBaTeabHON  OpraHu3aluy, SIBISIETCS.  HEOThEMJIEMOM  YacThlO  HX
oOpazoBaHHOCTH. OHO  CIY)KMT  3aBEpUIAIONIMM  JITallOM  peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHON
CUCTEME XHMMHMUYECKOro 00pa3oBaHMsA. DTH LEHHOCTH KacarTCs IO3HAHMS 3aKOHOB



npupoJibl, (OPMUPOBAHMS MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJIOBEKA, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U MPUPOIAHOM Cpeje.
Peanuzyetcss xumnueckoe 0oOpa3zoBaHHE OOyYarolUXCSd HA YPOBHE CpEIHEro OOIIEro
o0Opa3zoBaHusl CpeACTBaMH Y4EOHOTO MpenmeTa «XUMHsS», COJEpPKAaHUE U TOCTPOCHHUE
KOTOPOT'O OMPEJICSICHBI B MPOrpaMMe 0 XUMHUU ¢ YYETOM crieu(PUKU HAyKU XUMUH, €€
3HAYCHUS B TO3HAHUM NPUPOJLI U B MAaTEpUATILHOW KU3HU OOIIECTBA, a TaKXeE C
y4€ToM OOIUX IIeJIell U TPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpellHero obiiero oopaszoBanus B Poccuiickoit deneparuu. Tak, Hanpumep,
pu (HOPMUPOBAHUM COJICPIKAHUS TIPEAMETA « XUMHUS» YUTCHBI CIETYIONINE TOJI0KEHUS
o crernuduKe ¥ 3HAYCHUU HAYKU XUMHUH.

XUMHS KaK DJJEMEHT CHCTEMBbl ECTECTBEHHBIX HAyK HWrpaeT ocoOyl poib B
COBPEMEHHOMW ITMBWJIM3AIIUU, B CO3JaHUU HOBOM 0a3bl MarepualbHOU KynabTyphbl. OHa
BHOCUT CBOM BKJaJ B (OpMUpPOBAHUE PAIMOHAIHHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHME LIEJIOCTHOTO TIPEJICTABICHUS 00 OKpYXKalolleM MHpE Kak O EIMHCTBE
IPUPOJBI M 4YeJOBEKa, KOTopoe (GOpPMUPYETCS B XHMHH Ha OCHOBE ITOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aMMOCBSIZH MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS cCTaja
HEOTHEMJIEMOI YacThl0 MHUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCJIOBHEM YCIEITHOTO
Tpyda ¥ SKU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTellbHas, Kak HayKa BRICOKMX T€XHOJIOTHI HampaBlieHa Ha pelIeHue TII00aIbHBIX
npo0JieM YCTOMYMBOTO pa3BUTHUSA YEJTOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM,
ITUIIIEBOM, PKOJIOTHUYECKON 6€30ITaCHOCTH U OXPaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOHmIMMHU TENSIMH U TNPUHIUIAMU CPEIHETO OOIIETro
oOpa3zoBanus coaepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBIM YPOBEHb
U3YYCHHs) OPHUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HeOOXOAUMYIO UM JIJII BBIPAOOTKH MHPOBO33PEHUYECKUX OPUCHTHPOB,
YCTEIIHOTO BKIIOUYEHUS B JKM3HB COILMyMa, MPOJODKEHUS] 00pa30BaHMs B PAa3TMUHBIX
00JacTsIX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBisionuMu  TpeAMeTa «XUMHS»  SIBISIIOTCS ~ 0a30BbIe  KypChl  —
«Opranuveckass xumus» U «OOmas W HeopraHudyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMsSI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUN 1O HEOPraHWYECKOW XUMHUHU (C BKIIOYEHHUEM 3HAaHUU W3 0OIIed XUMUU) U
opranndyecko xumuu. @DopMHpOBaHWE JAHHOW CHUCTEMBl 3HAHUM TPU W3YUYCHUU
mpeaMeTa 00ecreYrBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pPa3usi BEIIECCTB
Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coxaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMUpOBaHa B TMpOrpaMMe MO XHUMHUU Ha OCHOBE
CHUCTEMHOI0 MOJAXO0Ja K U3YUYEHHUIO0 YUYeOHOTO MaTepHhayia U 00yClIOBIE€HA UCTOPUUYECKHU
000CHOBAaHHBIM PA3BUTUEM 3HAHUM HA OMPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMYecKOM XMMHUM BEIIeCTBA PAacCMaTpPUBAIOTCA Ha YPOBHE KJIACCHYECKOU



TEOPUU CTPOCHUS OPraHUYECKHX COEIMHEHMI, a TAK)KE€ Ha YPOBHE CTEPEOXUMUYECKHUX
U DJIEKTPOHHBIX MPEACTABICHUM O cTpoeHuu BemecTB. CBeneHHs 00 U3y4aeMblX B
Kypce BELIECTBaX Jal0TCs B Pa3BUTHHU — OT YIJIEBOJOPOAOB /10 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEIMHEHHW. B Kypce OpraHM4ecKOod XHUMHUU IIOJy4aroT pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA TNEpPBOHAYAIHHBIC
MPEACTAaBICHU O XUMHUYECKOW CBSA3HM, KIACCU(PUKALMOHHBIX MpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKII1H.

[lon HOBBIM yrjaoMm 3peHuss B mOpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYCHHBI Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
TEOPETUUYECKUN MaTepuai U (PaKTOJIOTMYECKHe CBEJEHHUS O BEIIEeCTBAX U XUMHUYECKON
peakuuu. Tak, B 4acTHOCcTH, B Kypce «OOmas W HeopraHuyeckas XUMHS»
oOy4aromumMcsl MPeAOCTaBIsAeTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPHOJUUYECKOTO
3aKOHa € OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3ULUNA, TIyOXke MOHSITh
UCTOpUYECKOE W3MEHEeHHEe (YHKIMH HSTOro 3akoHa — OT oOoOmarome 10
OOBSCHAIONIEH U MPOTHO3ZUPYIOMICH.

Enunas cuctema 3HaHMI O BaKHEHIIMX BELIECTBAaX, MX COCTAaBE, CTPOCHHH,
CBOMCTBaX W NPUMEHECHHH, a TaKXe O XUMHUUYECKUX PEaKIUsiX, HX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHus aomnoiiHgercs B Kypcax 10 m 11 kmaccoB anemeHTaMu
collep KaHusl, UMEIOUTUMHU KYJIbTYPOJIOTHUECKUI U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3U XUMUHU C IPYTUMU HayKaMu, PaCKpbIBAIOT €€
poOJib B TIO3HABATEIBHOM M MPAKTUYECKOW MAESTENBHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
NPWIOKEHUN XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATDH
UHGOPMAIINIO U IPUMEHSTH €€ JJI TMOMOTHEHUS 3HAHUHN, PEIICHUS] MHTEIUICKTYaIbHBIX
U SKCIEPUMEHTAIIbHBIX HCCJEN0BAaTEeNbCKUX 3a1ad. B memom cojepkanue yueOHOTO
npenMera «XuMUs» JaHHOTO YPOBHS U3Y4YEHHUS OPUEHTHUPOBAHO HA (DOPMUPOBAHUE Y
00y4aroUMxcs MHPOBO33PEHUECKON OCHOBBI MJisi MOHUMaHHUA (GUIOCOPCKUX HIEH,
TaKUX KaK: MaTepUalibHOE E€JUHCTBO HEOPraHMYECKOTO W OpPraHuYecKoro MHupa,
00yCJIOBJIIGHHOCTh CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb
MPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS] IPOTUBOPEUUN MEXKAY HOBBIMU
dakTaMu U TECOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHHWE POJM XWMHH B PEIICHHUH
HKOJIOTUYECKUX MPOOJIeM, a Takke MpobiieM cOepexeHHs] SHEPreTHYEeCKUX PecypcoB,
CBIPbsI, CO3J]aHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.

B mmanme pemeHuss 3amad BOCIHUTAHWS, Pa3BUTHS W COIMAIU3AlUA
OOydJaromuXCcs TPHUHATBICE TPOTPAMMONM TIO XUMHH TOAXOABI K OINPEIACICHHUIO
COlepKaHMsI U TOCTPOCHMSI  MpeaMera  mIpeaycMarpuBaioT  (GOpPMUPOBAHUE
YHUBEPCAJIbHBIX YYEOHBIX IEUCTBUHM, UMEIOIIMX 0a30BOE 3HAUYECHUE ISl Pa3IUYHBIX
BUJIOB JICSITEILHOCTH: pellIeHUsI TpoOJieM, MOUCKa, aHalu3a U 00paboTKu UH(pOpMaIuH,
HEOOXOJUMBIX i1 MPUOOPETEHHUS OMNbITa MPAKTUYECKOM U UCCIEHOBATEIBCKOM
NEeATEeNIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B IMO3HAHUU XUMUHU.



B npakTuke mnpemnojaBaHHs XUMHUHU, KaK Ha YpPOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero ooOumero oOpa3oBaHHs, MPHU OINpPENEICHUU
COJlepKATeIbHOM  XapaKTEepUCTUKU LEeJIed HU3y4deHUs MpeAMeTa HalpaBICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJULMOHHO MPHU3HAETCA (OPMHUPOBAHUE OCHOB
XUMHYECKOM HAyKM Kak oOOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MMPAKTHYECKOU
NESATENbHOCTH YEJOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KylIbTypbl. C
METOJAMYECKOW TOYKM 3pEHHUS TAaKOM IIOAXOJ K OIPEHENICHUIO LEJIeH HW3y4eHUs
MpeMETa SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

['maBHBIMU HEJSIMU M3YYCHUS mpeaMeTa «XuMus» Ha 6azoBom yposae (10-11)
SABJISIFOTCSL:

- (GopMHpOBaHUE CHUCTEMbl XMMHMUYECKUX 3HAHMM KaK Ba)KHEWIEeW COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MUpa, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIE MOHSITHS,
(¢yH1laMeHTaJIbHble 3aKOHbI M TEOPUM XHWMHH, OCBOEHHUE S3bIKa HAYKH, YCBOCHHE H
NOHMMAaHUE CYUIHOCTH JOCTYMHBIX OOO0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHUEH X Pa3BUTHUS U CTAHOBJIICHUS;

- (hpopmupoBaHue 1 pa3BUTHE MPEICTABICHUNA O HAYYHBIX METO/IaX MO3HAHHUS BEIIECTB U
XUMHYECKUX pEaKINil, HEOOXOIUMBIX ISl TPUOOPETEHHUSI YMEHUIM OPUEHTUPOBATHCS B
MUPE BEIECTB U XMMHYECKUX SBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON
Y TIOBCETHEBHOM KU3HH;

- pa3BUTHE yMEHHH M CHOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM H
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJIEHHEM MpaBWil 0e30MacHOro
oOpalleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ »TuM conepskarenpHash XapaKTEpHCTHKa IIeNied W 3a]ad H3y4YeHUS
npenMeTa B IMporpaMMe MO XMMHUHU YTOUHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpeaHero oomero oOpaszoBanusa. CeromHs B
NpPErnoJaBaHud XUMUU B OOJbIIEH CTENeHW OTHAETCA MPEANOYTeHHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHMsl OOy4eHHUs, OPUEHTHPOBAHHON Ha TMOJITOTOBKY BBITYCKHHMKA
o0meoOpa3oBaTeIbHOW ~ OpraHU3alMy, BIAJCIOIMIETO0 HEe HAOOpOM 3HaAHUU, a
(YHKIIMOHAJIBHON TI'pPaMOTHOCTBIO, TO €CTh CIOCO0AMHU M YMEHHUSAMH AKTUBHOIO
IIOJIYYECHHMSI 3HAHUI U IPUMEHEHUS UX B PEAJIBHOM XKU3HM JUISl PEILICHHS TPAKTUYECKUX
3a/1ad4.

B sTOM CBA3M mpW HU3ydEeHUH NpeaMeTa «XHUMUS» JOMUHHUPYIOIIEE 3HAUYCHUE
NpUOOPETAIOT TaKHe LT U 3a/1a4H, KaK:

- ajanrtauus o0y4arouuxcss K YCJIOBUSAM JIMHAMMYHO pPAa3BUBAOILIErOCs MUpa,
(GopMupoBaHUE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY HNPHUHATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

- (QopmupoBaHUe y OOYYArOUIMXCS KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIUN),
MMEIOINX YHUBEPCAJIbHOE 3HAYEHHME JUISl Pa3JIMYHBIX BUIOB JIEATEIBHOCTH: PELICHUS
npoOjieM, TMOUCKa, aHaiu3a U 00paboTku uHGOpPMALMU, HEOOXOAUMBIX JIf
PUOOPETEHHs ONbITA JEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IO3HAHUU



XUMHH, a TaKKe JUIsI OLEHKUA C TO3HMIMHA SKOJOTMYECKON 0e30MacHOCTH XapakTepa
BJIMSIHHSI BEIIECTB M XMMHUYECKUX MPOLECCOB HAa OpraHU3M YEJNOBEKa M MPUPOTHYIO
cpeay;

- pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPYECKHUX
crocoOHocTel 00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENBHO NPUOOPETaTh HOBBIE
3HAaHUS MO0 XUMHUH B COOTBETCTBHH C YXU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIH30BATh
COBpeMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTMH JUIsi TIOMCKAa W aHanmm3a Yy4eOHOH wu
HAYYHO-TIOMYJISIPHON HHPOPMAIIMA XUMHYECKOTO COJIePIKaHuUs;

- (opMupoBaHHE W pa3BUTHE Y OOYYAIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHHUS, HA0JII0JaTeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH I[JIAHUPOBAHUU M TMPOBEICHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

- BOCTIHTAaHHE y OOydYaromuxcs yOSKIEHHOCTH B TYMAaHHCTUYECKOW HAIMPABICHHOCTH
XUMUH, €€ BAXKHOH pOIM B PEIICHUH TJIO0AIBHBIX MPOOJIEM paMOHAIBHOTO
IPUPOJIOTIONH30BAHMSI, TOTIOJHCHHUST DJHEPreTHUYECKUX PECypCcoB ¥ COXPaHCHHS
NPUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOAMMOCTH OEpEeKHOTO OTHONIICHHS K
NpUPOJIE W CBOEMY 3JIOPOBBIO, a TakkKe NPUOOPETCHHS OIbITAa HCIIOJIH30BAHMS
TIOJTYYSHHBIX 3HAHUU TSI IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBS3AHHBIX C
XUMUYECKUMU SIBICHUSMHU.

MecTo yueOHOro npeaMeTa B y4eOHOM IIaHE

B cucreme cpennero o6miero oopasoBanust «XUMHsI», U3ydaeMas Ha 0a30BOM
ypOBHE, ABISETCS OOS3aTEIbHBIM YYEOHBIM TPEIMETOM, BXOISIIUM B COCTaB
npeaMeTHO# obnactu «EcTecTBeHHOHAYYHBIC TIPEAMETHI.

[IporpamMma cocTaBiieHa ¢ y4€TOM KOJMYECTBA YacOB, OTBOJWMOIO HAa HM3y4YEHHE
npeamera «Vctopus» ydeOHBIM TUTaHOM: Ha 0Oa3oBoM ypoBHe B 10—11 kmaccax 68
JacoB 3a JBa rojga oOyuenus (mo 34 yaca B KakJOM Kiacce, U3 pacuera | yac B
HEJICITIO).



Conep:xanne yueOHoro npeamera « XuMus»
10 KJJACC

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHnveckom XUMHUM: €€ BO3HUKHOBEHHME, PAa3BUTUE U 3HAYEHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOCHUS OPraHUYECKUX
coenuHenuii A.M. bytnepoBa, €€ ocHoBHble MOJIOKEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHUYeCcKUX BelecTB. ['oMomorus, uzoMepusi. XuMHUeCKasi CBsI3b B OPTraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuKaluu OpPraHUYECKUX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COCIMHEHUH (CUCTEMaTHUeCcKasi) U TPUBUAIbHBIC HA3BaHUSI BAXKHEHIITUX
npeCcTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

JKCNEePUMEHTAIbHbIE METO/Ibl M3YUeHHs BellleCTB U UX NMpeBpalleHu il
O3HakoMJieHHe C 00pa3llaMi OpraHUYeCKUX BEIIECTB U MaTepualaMi Ha MX OCHOBE,
MOJICIMPOBAHUE MOJICKYJI OpPraHMYECKUX BEIIECTB, HAOJIOJICHHE | OINHUCAHUEC
JIEMOHCTPAIMOHHBIX OINBITOB 10 TMPEBPAIICHUI0 OPraHMYEeCKHUX BEIIECTB IMpHU
HarpeBaHuu (TJIaBJIeHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJOTHYECKUNA psiA. MeTaH W 3TaH — OpocCTerIIne
NPEICTABUTENN AITKAHOB: (PM3HUYECKHE U XUMUYECKHUE CBOMCTBA (PEAaKIMU 3aMEIlEeHUs
U TOPEHMUs), HAXOKJEHUE B IPUPOJIE, MOTYyUECHHUE U IPUMEHEHHE.

AJKEeHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHHN psiA. OTUIEH W TPONUJIEH —
POCTEHIIINE PEICTABUTENN AJTKEHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKkiuu
TUAPUPOBAHMS, TaJON€HUPOBAaHUS, THUAPATALMHN, OKUCIECHUS U MOJIUMEpPU3ALUN),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueHn-1,3 wu  MermnOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMepuszanuu). [lomydyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKHHA psia. AICTHICH —
MIPOCTEUIITNI MPECTAaBUTETh AIKHHOB: COCTaB, CTPOEHUE, GU3NUECKHE U XUMHUECKHE
CBOMCTBa (peakluu THUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATALNHN, TOPEHUs),
MOJIyY€HUE U IPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHue, GU3MUECKHE U XUMUYECKHUE CBOMCTBA (peaxiuu
rajoreHUpOBaHUsS M HUTPOBAHUS), IOJYy4YEHUE U MpPUMEHEHue. TOoiyos: CcOCTaB,
cTpoeHue, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (peakiuu TajJOT€HUPOBAHUS H
HUTPOBAHUS), MOJYYCHUE U MpPUMEHEHUE. TOKCUYHOCTh apeHOB. ['eHeThueckas CBs3b
MEXK]ly YII€BOAOPOAAMU, MPUHAJICKAITUMHU K PA3TUYHBIM KJIaCcCaM.

[IpuponHble MCTOUYHHMKU YTIA€BOAOPOAOB. lIpupoaHbiii ra3 u momyTHble HEeTSHBIE
razpl. Hedts u e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HEPTH: MNEPEroHKa,
KPEKUHT (TepMHUUYECKUH, KaTaIUTUUECKUi), muposin3. [IpoaykTel nepepaboTku He(TH,



UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KamMeHHBII yroib U MPOIYKTHI €ro
nepepadoTKu.

JKCNePUMEHTAJIbHbIE METO/bl 3YyYeHHs BellleCTB U UX NMpeBpalleHui
O3HakomIleHHE ¢ 00pa3liamMu MJIaCTMAcC, KaydyyKoB M pe3uHsbl, kojuiekuuu «HepTte» n
«YToab», MOACIUPOBAHUE MOJIEKYJl YTIEBOJOPOJOB M TaJOrE€HONPOU3BOJIHBIX,
MPOBE/ICHUE MPAKTHYeCKOH padoThl: MOJyYeHUE dTUJIEHA U U3YYEHUE €ro CBOMCTB.
PacuérHble 3a1auun

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJWYECTBA
HCXOJIHOTO BEIIECTBa WM MPOJYKTa peEakiuu IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 MUCXOJAHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH ).
Kucnopoaconep:xaime opranuieckue coenHeHUs

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHON W 3TAHOJ: CTpoeHue, PU3UYECKUe U
XUMUYECKHE CBOWCTBA (pEakiMu C aKTUBHBIMM METaJlJIaMU, TallOT€HOBOJIOPOJIaMH,
ropeHue), MpuMeHeHue. BogopoiHbIe CBA3U MEXy MOJICKYJaMU CIUPTOB. JleiicTBue
METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToOMHbBIC CIHUPTHI. DTWICHIJIUKOIb U TJIMIEPUH: CTpOCHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE CO IICJIOYHBIMU METaJlJIaMHU, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JlelcTBUE HA opraHu3M 4denoBeka. [IpumeHeHue
[JIMIEPUHA U YTUICHTIIUKOJIA.

@deHo: CTpoeHHE MOJIEKYJbI, (PU3NYEeCKHe U XUMHYECKHEe CBOMCTBA. TOKCHMYHOCTH
denona. [lpumenenue ¢enona.

Anpaerunsl U Kemowusi. DopManmbIeTHll, aleTalbIerua: CTpoeHue, (HU3NYECKUEe U
XUMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS M BOCCTAHOBJIIEHUS, KAauE€CTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHEHHUE.

AueToH: cTpoeHue, (pu3MYecKue M XMMHYECKHE CBONCTBA (pEaklUW OKHUCICHHS U
BOCCTAHOBJICHHUS ), TIOJTyYEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHasi M yKCycCHas
KHUCIIOTBI: CTpOCHME, (PU3MYecCKne W XUMHUYECKHE CBOMCTBa (CBOICTBa, oOmIue s
KJIacca KUCJIOT, peakius dTepudukanun), modyueHne u npuMmenenne. CteapuHoBas u
OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIINX KapOOHOBBIX KHCIOT. MblUIa Kak
COJIA BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnple >(QUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [MAPONH3 CIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.
VYrneBoasl: cocTaB, KiacCH(pUKANMs YTriIeBOAOB (MOHO-, JHW- W TOJHCAXapuibl).
I'moko3a — mpocredmuii MOHOcCaxapuJ: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
dusnueckre M XUMHYECKHE CBOMCTBa (B3ammMojeicTBue ¢ ruapokcumom menu(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuia cepedpa(l), BocctaHoBIeHUE, OpOKEHUE
TJIFOKO3bI), HAXOXK/ICHUE B MPUPOJIE, IPUMEHEHHE, Ouonornyeckas poiab. dorocunres.
@pyKTO3a KAK U30MEP TITIOKO3BI.

Caxapo3a — mOpencTaBUTENb JHUCAXAPUIOB, THUIAPOJIN3, HAXOXKJICHHE B MPUPOAEC U
MIPUMEHEHHE.



KpaxmMan u wnemmono3a kak mnpupoiHbie mnonumepbl. CTpoeHHE Kpaxmana U
neutonao3bl.  du3nyeckue UM XUMHUYECKHME CBOMCTBA Kpaxmana (THIPOJIH3,
KaueCTBEHHAsl PEAKIUs C HOJIOM).

JKCNePUMEHTAJIbHbIE METO/Ibl 3YyUYeHHs BellleCTB U UX NpeBpalleHuil
[IpoBenenue, HaOMIOAEHHWE M OINKCAHHE JEMOHCTPAIMOHHBIX OIMBITOB: TOpPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(Il)), MHOroatroMHbBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampmerugoB (OKHCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmeau(ll), B3zaumoneicTBHE Kpaxmaiaa C HOJOM),
POBEICHUE MTPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
Pacuérnbie 3axaun

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJWYECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MIPOJTYKTOB PEAKIINH ).
A30Tcojep:Kalue opraHndecKue coeInHeHust

AMuHBI. MeTHUIaMUH W aHWIMH: COCTaB, CTpOeHUE, (U3MYECKUEC U XUMHUYECKHUE
CBOMCTBa (rOpeHHUe, B3aUMOACHCTBHE C BOJOU U KUCIIOTAMHU).

AMMHOKHUCTIOTBI Kak am{poTepHbIe opraHuyeckue coeauHeHus. Dusnyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TmpuMepe riaunuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak npupoiHbIe BBICOKOMOJIEKYISIpHbIE coequHenus. [lepBuuHas, BTOpuyHas u
TpeTUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEJIKOB: THJIPOJIU3,
JieHaTypaIus, KaueCTBEHHbIE PEaKIIuy Ha OCNIKH.

JKCNePUMEHTAJbHbIC METO/AbI M3YYeHHS BelIeCTB U UX NPeBpPalleHu
HaGmronenne u onucaHue AEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OCNKOB TpH
HarpeBaHUMU, IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbIE TTOHSATUSI XUMHUHU BbICOKOMOJIEKYJISIPHBIX CO€IMHEHHI: MOHOMED, MOIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIUMEpPU3AlUU, CPEIHssl MOJIEKYyJsipHas Macca.
OCHOBHbBIE METOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN — MOJUMEpU3alus 1
MOJIMKOHAEHCALIUS.

[Inactmacchl  (HOJMUATUIICH, TOJMUIPONMICH, TOJUBUHWIXJIOPUI, TOJTUCTUPON).
HatypaneHblii u cuHTETHYECKHE Kaydyykd (OyTaaueHOBBIA, XIJIIOPOMPEHOBBIA U
M30MpPEHOBbIN). BosokHA: HaTypalbHble (XJIOMOK, WIEPCTh, MIENK), MCKYCCTBEHHbIE
(arreraTHOE BOJIOKHO, BUCKO3a), CHHTETUUECKUE (KAIPOH U JIABCaH).
JKCNepUMEHTAJNIbHbIE METO/IbI 3Yy4YeHHs BelleCTB U X NMpeBpalleHN I
O3HakoMJieHHEe C 00pa3laMH MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MesxknpeaMeTHbIe CBSI3H

Peanuzamus MexnpenMETHBIX CBS3€d NPU HM3YYEHUH OpraHudyeckor xumuu B 10
KJIacCe OCYILECTBIISIETCS Yepe3 HCIOJIb30BaHUE KAaK OOIIUMX €CTeCTBEHHOHAYUHBIX



MOHATHM, TaK W TOHATUN, SBISIIOIIMXCA CUCTEMHBIMHM IS OTAENbHBIX NPEIMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO01muMe ecTecTBEHHO-HAy4YHbIE MOHSTHS: SIBICHUE, HAYYHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJu3, CUHTE3, KIacCU(PUKALMS, TEPUOAUYHOCTh, HAOIIOAEHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®duznka: maTepus, SHEpPrusi, macca, aToM, 3JEKTPOH, MOJIEKYJa, JHEPreTUYeCKUu
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTrHoe COCTOSIHUE BellecTBa, (pusmyeckue
BEJIMYMHBI U €IUHULBI UX U3MEPEHUSI.

buonorus: kietka, opranusm, ouocdepa, 0OOMeH BEIIECTB B opraHusme, (poTocuHres,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (O€IKH, YTIeBOIbI, )KUPbI, PEPMEHTHI).
['eorpadusi: MuHepalibl, TOpHbIE TOPOBI, OJIE3HBIE NCKOIIAEMBbIE, TOILJIUBO, PECYPCHI.
TexHonorusi: NHUILIEBbIE MPOAYKThI, OCHOBBI PAIIMOHAJIBLHOTO MHUTAHUS, MOIOIIHNE
CpElCTBa, JIEKAPCTBEHHbIE W  KOCMETHUYECKHE TpernapaTrhl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnyeckne OCHOBbI XUMUM

XUMUYECKUI 371eMeHT. AToM. Sipo aTtoma, U30TOMbI. DIEKTPOHHAS 000JI0UKa.
DHepreTuyeckue YpPOBHH, TOJYPOBHH. ATOMHBIE OpOWTamu, S-, P-, O- BIEMEHTHI.
Oco0OeHHOCTH paclpeieieHus] DJIEKTPOHOB MO OpOUTajIsiM B aToMax dSJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOHPUTYpaIUsi AaTOMOB.

[Tepuonnueckuit 3akoH u llepuomuueckass cucreMa XHUMHAYECKUX diemMeHTOB [I.U.
MengaeneeBa. CBsi3p nepuoanveckoro 3akoHa W Ilepuoanyeckod  CUCTEMBI
xuMuuyeckux siiemMeHToB J[.MI. MenaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX
UMU TPOCTBIX M CJOXHBIX BEIIECTB [0 TIpyllaM M [epuojaM. 3IHAYCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBSI3b. BUIbl XUMHYECKON CBSI3U (KOBaJEHTHAs
HEMoJsipHasT M TMOJspHas, HOHHAs, MeTaiMyeckas). MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOW XMMHYECKOU CBsI3M (OOMEHHBIN U TIOHOPHO-aKIENTOPHBIN). Bogoponnas
CBA3b. BaneHTHOCTb. OeKTpooTpulaTeNbHOCTh. (CreneHb oOkucieHus. HoHbI:
KaTUOHBI U aHHOHBI.

BemectBa MONEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHUS. 3aKOH IOCTOSTHCTBA
cocTaBa BeIIECTBA. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBONCTBA
BEIIECTB OT THNA KPUCTAIIMYECKON PEIIETKH.

[TonaTue o mucnepcHsIX cucremax. MICTMHHBIE M KOJUIOMAHBIE PacTBOpbl. MaccoBas
JIOJISl BEILIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coequHeHuil. HomeHknmaTypa HEOpraHMYeCKUuX
BelmecTB. ['eHeTHueckass CBS3b HEOPraHWUYECKUX BEHIECTB, NPUHAMICKANMUX K
Pa3IMYHBIM KJIACCAM.
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Xumuueckas peakuus. Knaccudukanus XMMHUYECKUX peaklMii B HEOPraHUYECKOW U
OpPraHMYeCKOM XHWMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPAILIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakinu, €€ 3aBUCUMOCTb OT Pa3au4HbIX (akTopoB. OOpaTHMble peakLUH.
Xumuueckoe paBHOBecue. DakTOpbl, BIUAIOIIUE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onekrponautnyeckas auccounanus. CunbHble U cialble 31eKTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCHas, HEUTpandbHas, miejaoudHass. [loHATHE O BOJOPOAHOM
nokazateie (pH) pactBopa. Peakiiuu nonnoro oOMena. ['uposn3 HeOpraHMUECKUX U
OPraHUYECKUX BEILECTB.

OKHUCIUTENILHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTue 00 31eKTpon3e paciiaBoB U
pacTtBOpoB cosieil. [I[puMeHeHune aneKTpoun3a.

JKCNepUMEeHTAIbHbIE MEeTOAbI U3YUYEeHNS BElIeCTB U UX NMpPeBpalleHuil
Hemonctparusa Ttabmun «llepuonnueckas cuctemMa XuMmudeckux osnemeHtoB JI.M.
MeHnneneeBay, W3yUYCHHE MOJENICH KPHUCTAUIMUECKUX PEIMIETOK, HAOMIOJCHUE U
OMHUCaHWEe JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUHU KaTallM3aToOpa, ONpPEJCICHUE CPElibl pACTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCAIHHOTO HHAMKATOPA, PEaKIMd HOHHOTO OOMEHa), IPOBEICHUE
NpakTHYeCcKo paboThl «BnusHue pa3iauuHbIXx (PAKTOPOB HA CKOPOCTH XUMUYECKOH
peaKIum».

PacuyéTHble 3apaun

Pacu€rbl mo ypaBHEHUSM XUMHUUYECKUX pEaKUUi, B TOM YHCIIE TEPMOXHUMHUYECKHE
Pacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHSATUS «MACCOBAs IOJISI BELLIECTBAY.
Heopranuueckast xumust

Hemeramnel. Ilonoxenue HemeTtaioB B llepuoguueckoil cucteMe XUMHYECKUX
anemenTtoB J[.MI. MeHnneneeBa M OCOOEHHOCTH CTpPOCHHS aTroMoB. Dusnyeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPOINHS HEMETAUIOB (Ha MPUMEpPE KHUCIOpOAa, CEpHI,
dbocdopa u yriaeposa).

XVWMHUYECKHE CBOMCTBA BaXKHEUINTMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta, (ocdopa,
yriepoja U KpeMHHUSA) U UX COCAUHEHUU (OKCHUIOB, KUCIOPOACOMAEPKAUIUX KHUCIOT,
BOJOPOJHBIX COETUHEHHUIN).

[IprMeHeHne Ba)XHENIINX HEMETAIIOB U UX COCTMHEHHM.

Mertamisl. [lonoxenne merannos B [lepuoandeckon cucremMe XUMUYECKAX 3JIEMEHTOB
HN.U. MenneneeBa. (OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX O00OJOYEK AaTOMOB
MetaioB. OOmue  ¢u3mdyeckue cBoricTBa MeTaioB. CIUlaBel  METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWUMHUYECKHE CBOWCTBA BAXXHEUIIIMX METAJUIOB (HATpWUM, KM, KaJblUM, MarHWi,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHU.

O6urue criocoOs! nonyyeHust metamwioB. Metamnyprusi. Kopposust MetannoB. CriocoObl
3alIUTBl OT KOppo3uu. [IpuMeHeHre MeTanioB B ObITY U TEXHUKE.
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JKCNepUMEHTAJNIbHbIE METO/Ibl M3Yy4YeHH sl BellleCTB U X NMpeBpalieHn i

N3yuenne xomnekuuu «MeTasibl U CIUIaBbD», OOpa3lloB HEMETAJIOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a/lay, HaOJNIOJACHUE U ONUCAHUE JAEMOHCTPAIMOHHBIX U
a00paTOPHBIX OMNBITOB (B3aMMOJICCTBUE THUIPOKCUIA ATIOMHHHUS C PAcTBOpAMU
KHUCJIOT U IIeJ0Uel, KAYeCTBEHHBIC PEaKIIMU Ha KATUOHBI METAJJIOB).

PacuérHble 3a1a4u

Pacuéthl Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wiad o0BEMY OJTHOTO M3 YYACTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI MacChl
(00BéMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3 BEIIECTB UMEET
IPUMECH.

XuUMUS U )KU3Hb

Ponpr xumMum B 0OOeCleUeHMHM JKOJOTUYECKOM, DJHEPreTUUeCKO U MHIIEeBOMN
0€30MacHOCTH, PAa3BUTHUU MEAUIMHBL. [loHSATHE O HaydHBIX METOJAX TIO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 006 oOOMIMX HAYYHBIX NPUHIUIIAX TMPOMBIIUICHHOTO TOJYYCHUS
BaKHEUIIIUX BEIIECCTB.

UenoBek B MHUpPE BEIIECTB W MaTEpPUATIOB: BAXKHEHIINE CTPOUTENILHBIE MAaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTe€pHUayibl, KpacKu, CTEKJIO, KepaMHuKa, MaTepuayibl  JJs
AIIEKTPOHUKH, HAHOMATEpPHAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XUMHS U 3J0pOBbE YEJIOBEKA: MPaBUJIa UCIIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBmiia 6€30MacHOr0 MCIOJIb30BAHUS MPEeNapaToB ObBITOBOM XMMHUHM B IMOBCEIHEBHOU
KU3ZHHU.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBS3€M NpH HM3y4YeHUM OOIIeH W HEeOpraHu4YecKOu
xumMu B 11 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJNb30BAaHME KakK  OOIIUX
€CTECTBEHHOHAYUYHBIX IOHATHH, TaK W MOHATUN, SBISIONIUXCS CHUCTEMHBIMU IS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TMOHSATHUS: HAY4YHBIA (DaKT, TUNOTE3a, 3aKOH, TEOpHs,
aHaNMM3, CHHTE3, KIACCHU(PUKALUI, TEePUOJIUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SABJICHUE.

®dusnka: MaTepus, SHEprus, Macca, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTHBHOCTh, MOJIEKYJa, DHEPTeTHUYECKUN YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIeCTBa, PU3NYECKUE BETUYMHBI U SUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kiertka, opranu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPO/IbI, OJE3HBIE UCKOMAEMBbIE, TOTUIUBO, PECYPCHI.
TexHomorusi:  XUMHUUYECKass  MPOMBIIUIEHHOCTb,  METAJUIyprusi, MPOU3BOJICTBO
CTPOUTENbHBIX  MaTepPHAJIOB, CEJIbCKOXO3SMCTBEHHOE IMPOMU3BOJICTBO,  MHUIIEBAs
MIPOMBIILJIEHHOCTb, dbapMaiieBTHYECKAS MPOMBIIIJIEHHOCTD, MTPOU3BOACTBO
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KOCMCTHYCCKHUX npenapartos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpualioB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.
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Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI 0 peaAMeTa
JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOEHUS
oOydJarolmuMHCcs  MporpaMMm  cpefaHero  oOmiero  oOpa3oBaHusi  (JJUYHOCTHBIM,
MeTanpeaMETHBIM U TIpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM ISl pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMM CPEAHETO 00mero oOpa3oBaHUs
SBIISIETCS] CUCTEMHO-/IEATEITLHOCTHBINA TTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSITENHLHOCTHBIM TIOJAXOJOM B CTPYKType
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro OOIIero
0o0pa30oBaHus BbIJEICHBI CIEAYIOLINE COCTABISIONIUE:

- OCO3HAaHHE OOYYAIOIIMMHUCS POCCUHUCKON TPaKTAHCKOW MIACHTHYHOCTH TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTH M CaMOOIIPEJICICHUI0; HAIWYUEe MOTHBAIUU K
00y4eHH10;
- IIeNICHANpPaBIICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEH W UCTOPUYECKHUX TPATUINI 0a30BOI HAYKH XIMHH,
- TOTOBHOCTH ¥ CIIOCOOHOCTH 00YJarOIIUXCSl PYKOBOJICTBOBATHCSI B CBOCH JESITETLHOCTH
[IEHHOCTHO-CMBICIIOBEIMU ~ YCTAaHOBKAMH,  MPUCYIIMMH  LEJIOCTHOM  CHUCTeMe
XUMHYECKOTO 00pa3oBaHus;
- HaJIM4Ke MPABOCO3HAHUS SKOJIOTUYECKON KyIbTYPhI U CIIOCOOHOCTH CTaBUTH LEIH
U CTPOUTH >KM3HEHHBIE TJIAHBI.
JIM4HOCTHBIE pPE3yNbTAThl OCBOCHUS MpeaMera «XUMUs» TOCTHTAIOTCS B €IHMHCTBE
y4eOHOM M BOCHHUTATENBbHON NEATETbHOCTH B COOTBETCTBHM C TYMaHUCTHYECKUMU,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJI€aJIaMU POCCHICKOTO
IPaXKIaHCKOTO O0IIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U TIpaBUJIAMU MOBEJCHUSA,
CIIOCOOCTBYIONIMMH TpOIlEcCaM CaMOIIO3HAHUS, CaMOPa3BUTUSI M HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTH 00YYarOIIUXCSl.
JInyHOCTHBIE pPE3yNbTaThI OCBOCHUS npenMera «XUMH OTpaxaroT
cOpMUPOBAHHOCTh  OMNBITa [MO3HABATEJIBHOW U  MPAKTUYECKOW  JEATEIbHOCTH
o0yyarouMxcs Mo peanu3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTu:
1) rpaskIaHCKOro0 BOCIIMTAHUA:
0CO3HaHUS 00YUYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS
K 3aKOHY Y MPABOIOPSJIKY; TPEICTABICHUS O COIMAIBHBIX HOPMaxX U MPaBUIIAX JPYTUX
MIPY aHAJIM3€ PA3IMYHBIX BUJIOB yU€OHOU IEITeTLHOCTH
2) NaTPHOTHYECKOT0 BOCTIHTAHUS
[IEHHOCTHOTO OTHOIICHHUS K UCTOPHUUYECKOMY M HAYyYHOMY HACJIEIUIO OTEYECTBEHHOM
XMMHH; YBXEHHUA K IMPOILECCY TBOpPUYECTBA B O0OJACTH TEOPUU M MPAKTHUYECKOTO
MPUMEHEHUSI XWMHH, OCO3HAaHUS TOTO, YTO JOCTH)KCHHS HAayKH €CTh pPe3yJIbTat
JUIMTETTFHBIX ~ HAOMIOJMEHWH,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TIOWCKOB,
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MOCTOSIHHOTO TPyJla YYE€HBIX M MPAKTUKOB; HWHTEPECA U MO3HABATEIbHBIX MOTHUBOB B
MOJIyYEHUH U TOCIEAYIOUIEM aHajdu3e HHPOpMAIMU O MEePEelOBBIX JOCTHKEHUSX
COBPEMEHHOM OT€YECTBEHHON XMMUHU
3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
HPaBCTBEHHOTO CO3HAHMUS, JSTHUYECKOrO TIOBEJCHUS; CIOCOOHOCTH OIIEHUBATh
CUTYyallMM, CBS3aHHBIE C XUMUYECKHMH SBICHUSIMH, W TMPUHUMATH OCO3HAHHBIC
pEelLICHUsI, OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE U MOCTYIIKA CBOMX TOBAPUIIEH C IO3ULUU
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE MOCJIECACTBUM 3TUX MOCTYIIKOB

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:
NOHUMAaHUsI IIEHHOCTEN 30pOBOro M 0Oe30macHOro oOpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY M TCHUXUUYECKOMY
3I0POBBIO; COOJIFOJICHUSI MPaBWJI 0€30MacHOTO OOpallleHUs] C BEIIeCTBAMU B OBITY,
MOBCEJHEBHOM XKU3HU U B TPYJOBOW JESITEILHOCTH; IMOHUMAHUS IEHHOCTU MPaBUII
BPEIHBIX MPUBBIUEK (YIIOTPEOJICHHS aTKOT0JIs, HAPKOTUKOB, KYPEHHSI)

5) TpynoBOro BocnuTAHUSA:
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIE0BATEIBLCKON AEesSTEeIbHOCTH,
OOIIIECTBEHHO IOJIE3HON, TBOPUECKON M JIPYTUX BHUAAX JCATEILHOCTH; YCTAHOBKH Ha
AKTUBHOE B TOM YHUCJIE HA OCHOBE NPUMEHEHUSA MPEAMETHBIX 3HAHUW IO XHUMUH;
VBOKEHHUS K TPYAy, JIOAAM Tpyda M pPe3yJbTaTaM TPYIAOBOM JESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYyaJdbHOW TPaeKTOPUU 0Opa3oBaHUA,
Oynymieit npodeccur U peanu3alud COOCTBEHHBIX >KM3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUHM, HHTEPECOB W TOTpeOHOCTEH
00IIIeCTBa;

6) 3K010rMYeCcKOro BOCIIMTAHMS:
DKOJIOTMYECKH  I€JeCOO00pa3HOro OTHONICHHWS K TPUPOJe, KaK HCTOYHHKY
CYIIECTBOBAHMS JKM3HM Ha 3emje; IOHUMaHHs  TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM, BIUSHUS JKOHOMHYECKHX TIPOIIECCOB HA COCTOSHHE
MPUPOJTHOM M COLMANBHOM Cpelbl; OCO3HAaHUSA HEOOXOJWMOCTH HCIOJIb30BaAHUS
JOCTVKEHUN XUMHU U1l PEIICHUSI BOIPOCOB PALMOHAIBHOTO IMPUPOIOINOIb30BAHUS;
AKTUBHOI'O HENPUATHS JIECHCTBU, MIPUHOCSIINX BPEI OKPYKAIOMIEH MPUPOTHOMN
cpene, yMEHHs MPOTHO3MPOBATH HEOJIATOMPHUATHBIE  JKOJOTHYECKHE IOCIECACTBUS
NPEANPUHUMAEMBIX JIEMCTBUM MW NPEAOTBpPALIATh UX; HAJIMYUSL  PA3BUTOIO
JKOJIOTMYECKOTO MBIILICHUS, DKOJOTMYECKOM KYJIBTYpBI, ONbITa JACATEIBHOCTH
JKOJIOTMYECKOM  HANpaBIICHHOCTH,  YMEHHS  PYKOBOJCTBOBATbCA  MMH B
MO3HABATEIbHOM, KOMMYHHKATHUBHOM M COIMAJIbHON NPAKTUKE, CIHOCOOHOCTH H
YMEHHUS aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMO(poOuH;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:
c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M OOIECTBEHHOW MPAKTUKH; TMOHUMAHUS CIEeUU(DUKA XUMHU KakK
HayKH, OCO3HaHUs
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METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS y4eOHOro mpeameTa «XUMHS» Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIOYAOT:
3HaYMMBbIE i1 (OPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOIINXCA MEXIUCUUIITTUHAPHBIE
(MexXnpeaMeTHbIe) OOIlEHAyYHbIE TOHATHSA, OTPAKAIOIINE LEIOCTHOCTh HAaY4YHOU
KapTHHBI MHpa W CHEIU(PUKY METOJOB MO3HAHHUA, HCIONb3yeMbIX B €CTECTBEHHBIX
HayKax (Marepusi, BEUIECTBO, SHEPIHUs, SBJICHUE, POLECC, CUCTeMa, Hay4YHbId (akT,
MPUHIIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIENO0BaHUE, HAONIOJCHHE,
U3MEpEHUe, OKCIEPUMEHT U Jpyrue); YHUBEpCaJbHbIE yUeOHBIE JCHCTBHS
(Tmo3HaBaTeNbHBIE, KOMMYHUKATHUBHEIE, PETYISTUBHBIE), oOecrieynBarolme
dopmupoBanue (QYHKIMOHATBHOW T'PAaMOTHOCTH U  COIMAIBHOW KOMITETEHIUH
00y4arommxcs; CIIOCOOHOCTD oOyyarouuxcs UCII0JIb30BaTh OCBOEHHbIE
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHHUBEpPCAJbHbIE Y4YeOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.
MeranpenMeTHbIE PE3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYEOHBIMU
NI03HABATEILHBIMH, KOMMYHHKATHBHBIMU U PETYJSITHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJoruyeckue aelcTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; OMPEACNATH IEIU AESITEIbHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUU UX
JTOCTHKEHUSI, COOTHOCUTH PE3YJbTaThl ACATECIBHOCTH C IOCTABICHHBIMHU LEIJISIMU;
UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JTOTMUECKOTO MBIILICHUS — BBIJCATH
XapakTepHbIC MPU3HAKUA TMOHATUM M YCTaHABJIMBATH WX B3aMMOCBS3b, MCIOJIH30BaTh
COOTBETCTBYIOIIUE TIOHATHSA IS OOBICHCHHUS OTICIbHBIX (AKTOB U SBJICHUM;
BBIOMPATh OCHOBAHWS W KPHUTEPUHM IJIsd KIACCU(PUKAIMKM BEIICCTB W XUMHUUYECKUX
peaKkiui;  YCTaHABIWBATH IMPUYMHHO-CICACTBEHHBIC CBSA3W MEXKIAY H3YYa€MbIMHU
SIBJICHUSIMUA, CTPOUTH JIOTMUECKUE PaCCYXACHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIEC, IO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W TMPOTUBOPEYMS B PacCMaTPUBAEMBIX
SBICHUAX, (OPMYJIHPOBATh BHIBOALI M 3aKIIOUYCHUS, IMPHUMEHATh B IIpPOIecCe
MO3HAHUS, WCIOJb3yeMble B XHMHU CHUMBOJHYECKHE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBBIBATh MOJCIBHBIC TPEACTABICHUSA — XUMHUYCCKUH 3HAaK (CHMBOJI)
aJIEeMEHTa, XUMUYecKas (opMylia, ypaBHCHHE XHUMHYCCKON PEakIMM — TIPH PEIICHUN
y4eOHBIX II03HABATCIBHBIX M NPAKTHUYCCKUX 33Ja4, NPHUMCEHATh Ha3BaHHBIC
MOJICJIbHBIC MPEACTABICHUS ISl BBIABICHUS XapAKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.

ba3oBrbIe ucciieoBaTe/IbCKHE AeliCTBUS:

BJIAJIETh OCHOBAaMHM METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB M XMMHYECKUX PEAKIUN;
dbopMynupoBaTh IMEIM W 3a7a4d HCCJICJAOBAHUS, HCIOJIB30BATh TMOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYSIMpPOBAaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
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OCHOBBI JIJIs1 (POPMUPOBAHUS THUIMIOTE3BI MO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CYXJICHUW; BIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHHUPOBAHHUS W IPOBEICHUS
YUEHUYECKHX OJKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHsI HAOMIOJaTh 3a XOJA0M
IpoIecca, CaMOCTOSITETFHO TPOTHO3UPOBATH €r0  Pe3yibTar, (QOpPMYIHpPOBATH
0000IIeHNs] ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIM OTYET O MPOJEIAHHOW paboTe; MPUOOPETaTh OIBIT
YUYEHUUYECKOM  MCCIEIOBATEIILCKOM U INPOEKTHOM  IESATEIbHOCTH, IPOSBIATH
CHOCOOHOCTh W TOTOBHOCTH K CAaMOCTOATEIHHOMY TIOMCKY METOJOB pEIICHUS
MPAaKTHYECKUX 3a7a4, IPUMEHEHHUIO PAa3INYHBIX METOI0B MTO3HAHUSI.

Pab6ora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWHQOpMAIMK (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOTO COJIep)KaHus, CIIPaBOYHbIE ocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATHh MH()OPMAIIUIO PA3TUYHBIX BHIOB U ()OPM IMPEICTABICHUS, KPUTHICCKH
OILICHWBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEUYUBOCTH; (HOPMYIHPOBATH 3apPOCH U
NPUMEHSATh Pa3IMYHbIE METOABI TPHU MOHWCKE W 0TOOpe MHPOpMAIUU, HEOOXOIUMOM
JUIS  BBITIOJTHEHHWS YYeOHBIX 3a7ad ONPEACNIEHHOTO0 THMA;  MPUOOPETaTh OIBIT
UCTIOB30BaHMsI HMH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH H  Pa3IMYHBIX
TIOUCKOBBIX  CHCTEM; CaMOCTOSITENIFHO ~ BBIOWPATh ONTHMAIIBHYIO bopmy
MHpOpPMAIUEH: TPUMEHITh MEXIpPEIMETHBIE ((pU3MUeckne 1 MaTeMaTHYEeCKHE) 3HAKH
U CHMBOJBI, (GOpMyIbl, a0OpeBHATyphl, HOMCHKJIATYpPY; HCIIOIB30BaTh |
peoOpa3oBBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.
KomMyHnkaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS:

3aJjaBaTh BOMPOCHI [0 CYIIECTBY OOCYKTAae€MOW TEMBl B XOJ€ JUalora W/Wiu
JTVCKYCCHH, BBICKA3bIBATh UICH, (DOPMYIHPOBATH CBOW TPEIIOKCHHS OTHOCUTEIIHHO
BBITTOJIHCHUS TPEIJIOKEHHON 3a7add; BBICTYNATh C TMPE3CHTAIMECH pe3ysIbTaToB
TIO3HABATEILHOW JIEATEIHPHOCTH, MOJYyYEHHBIX CAMOCTOSTEIIBHO WJIH COBMECTHO CO
CBEPCTHUKAMH TP BHITIOJTHCHUH XUMHYECKOTO SKCTICPUMEHTA, MPAKTUICCKOW paOOTHI
[0 HCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEILECTB, peaju3aldy Y4eOHOro NMpOEKTa U
(GopMynupoBaTh BBIBOABI 110 pe3yJibTaTaM IPOBEIEHHBIX MCCIEIOBAaHUN MyTEM
COTJIaCOBaHUS MO3ULUN B X0/ 00CYXACHUS U 00OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHUBepcalbHble YyueOHbIe JelHCTBHUS

CaMOCTOSITETIbHO MJIAHUPOBATh M OCYLIECTBIISITh CBOIO MTO3HABATENIBHYIO ACSITEIBHOCTD,
ompenensiss e€ LEeNM M 3aJayd, KOHTPOJIMPOBaTH W IO Mepe HEOOXOAUMOCTH
KOPPEKTHUPOBATh TPEIIaraeéMblii aJITOPUTM JEUCTBHA TPH BBHITIOJHEHUU YYEOHBIX U
MCCIIeI0BAaTEeIhCKIX 3a71a4, BEIONpaTh Hanbosee 3 PeKTUBHBIN cTOoc00 UX PEIICHUs C
yu4€TOM TIOJIy4eHHUS HOBBIX 3HAHUM O BEIIECTBAX M XUMHUYECKUX PEaKIUAX;
OCYIIECTBJISITh CaMOKOHTPOJb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHaln3a M
CaMOOIICHKH.
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HNPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

[IpenmeTHBIE PE3yNbTaThl OCBOEHHUS Kypca « OpraHndecKass XUMHUs» OTPaXKaroT:

- cpOpPMHUPOBAHHOCTH MPEACTABICHUN O XMMUYECKONU COCTABJISIIOLIEH €CTEeCTBEHHO-
HAy4yHOM KapTHUHBI MHpA, POJM XHMHU B TO3HAHUU SIBICHUM MPUPOIBI, B
dbopMUpPOBaHUM  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (YyHKIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOIUMOW JUIsl PEIICHHs] MPAKTUYECKUX 3aJad U IKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOHOM CpejIe;

- BJIQJICHUE CUCTEMOW XMMHUYECKHUX 3HAHUMW, KOTOpask BKIIOYAET: OCHOBOIOJArAIONINE
NOHATUS (XUMUYECKUM AJIEMEHT, aTOM, JJIEKTpPOHHAs O000JIouKa aToma, MOJEKYJa,
BaJICHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasl CBsA3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpaimi€HHasi), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA O00BEM,
YIJAEPOIHBIA CKeNeT, (YHKIMOHAIbHASA TpyMIa, pajaukal, H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUM PSJI, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA W a30TCOJCpIKaIINE
COCIMHECHUSI, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbBIC
COCJIMHEHUS); TCOPUM U 3aKOHBI (TEOPHUSI CTPOCHMS OpPTaHUYECKUX BemecTB A.M.
BytnepoBa, 3aK0H COXpaHEHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTU, CHMBOJIMYCCKUM
A3bIK XUMHH; MHUPOBO33PEHUECKHE 3HAHHWA, JIeKallue B OCHOBE MOHHMAaHUsA
NPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKHUX SIBICHHUH, (aKTOJIOTMUYEeCKUE CBEACHHUS O
CBOICTBax, COCTaBe, IIOJy4YeHUH U OE30MACHOM HCIIOJIb30BAHUU BaKHEHIIHMX
OpraHMYeCKUX BEIIECTB B ObITY U MPAKTUYECKON AESTEIbHOCTH YEJIOBEKA;

- c(hopMUPOBAHHOCTH YMEHUH BBISBISATH XapaKTePHbIE MPU3HAKU MOHSTUM,
yCTaHABIIMBAaTh MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE TOHATUA IPHU
OMHMCAaHWU COCTaBa, CTPOEHUS M TPEBpAIlCHUN OPraHUYECKUX COCIAUHEHUMN;
- c(OpMUPOBAHHOCTh YMEHHMM MCIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIHKY TUTSt
COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHOW) Gopmy
OpraHUYECKUX BEIECTB U YPABHEHUN XMMHUYECKUX PEAKIMW, U3rOTABIMBATH MOJEIIH
MOJEKYJI OpraHMYECKHX BEIIeCTB [JIl WJUIIOCTpAalMd HX XUMUYECKOro |
MIPOCTPAHCTBEHHOT'O CTPOECHUSI;

- c(hOpMHPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB M0 WX COCTaBY M CTPOCHHIO K OMPEAeIEHHOMY KJIacCy/TpyIIe
coeMHEeHU  (YIrJIeBOAOPOMAbI, KHUCJIOPOJ W  a30TCOJepXkallue  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEJAMHEHUsA), JaBaTh UM Ha3BaHHUS IO CUCTEMAaTHYECKOM
HomeHknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHBIE HA3BAaHUS OTHEJIbHBIX
OpraHUYECKUX BEIIECTB (3TWJIEH, MPOMUJIEH, AlETUJIEH, 3THJICHIJUKOJb, TJIMIEPUH,
denon, dopMmanpaeruj, aueTanbIerujl, MypaBbUHasi KUCIOTAa, YKCYCHasl KHUCIJOTa,
OJICMHOBasi KUCJOTa, CTEApPUHOBAs KHUCIOTa, TIJIOKO3a, (PYKTO3a, Kpaxmal,
LIEJITI0JI03a, TJIUIHH);

- cpOPMHUPOBAHHOCTH YMEHUS ONPEACIATh BUAbl XUMUUYECKON CBSA3M B OPraHUYECKUX
COEIMHEHUAX (OJIMHAPHBIC U KPATHBIE);
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- chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXEHUS TEOPUU  CTPOCHUS
oprannueckux BemiectB A.M. bytiepoBa myisi 0O0OBsSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;

- c(pOpMHUPOBAHHOCTH YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUMTUYHBIX MPEJICTABUTENICH pa3IMYHBIX KJIIACCOB OPraHUUYECKUX
BelllecTB (METaH, 3TaH, 3TUJICH, MPOIUJIEH, alleTiIeH, OyTanuen-1,3, MmeTuiiOyTaaueH -
1,3, 6eH30/1, METaHOJ, 3TAaHOJ, ATUJIECHIJIMKOIb, TJIUIEPUH, (EHOJ, aleTaabIeruj,
MypaBbUHAs U YKCYCHasl KHMCJIOTHI, TJIFOKO3a, Kpaxmaj, Ie/UII0I03a, aMUHOYKCYCHAs
KHCJIOTa), WUIIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIY HHUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

- ¢OpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOYHUKU YTJIEBOJOPOIHOTO CHIPhS
(HedTh, NPUPOAHBIM Ta3, yYrojb), CIOCOOBI HMX TMEPepabOTKU U TPAKTUUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

- ¢cOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYUCIICHUS MO XUMHYECKUM YpPaBHEHUSM
(macchl, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM NPOJAYKTA PEAKIUU TI0
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HCXOJHBIX BEIICCTB  WIH
IIPOJIYKTOB PEAKIINN );

- c(hOpMHUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX METO/aX
HAYYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUH MPU U3YYEHUH BEIIECTB U XUMUUYECKHUX
aBJieHUl (HaOJI0/IeHne, U3MEpPEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE), MCIOIb30BAThH
CUCTEMHBIE XUMUYECKHUE 3HAHUS JUIsI IPUHSITHUS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

- chOpPMHPOBAHHOCTH YMEHHUHN COONIOAATh TPaBWJIA TIOJB30BAHUS XUMUYECKOU
NOCYJIOH W J1abOpaTOpHBIM OOOPYJIOBaHMEM, a TaKXe IMpaBmiia OOpaIieHus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKUX OMBITOB,;

- ¢(hopMUPOBAHHOCTH YMEHUH MIAHUPOBATH U BBIMOIHATH XUMUYECKUN HKCIIEPUMEHT
(mpeBpallleHUs OPraHUYECKUX BEIIECTB IPU HArpEBaHUU, NOJIYYEHUE HTUJIEHA U
M3YUYEHHE €T0 CBOICTB, KAUECTBEHHbIE PEAKIIUA OPraHUYECKUX BELIECTB, ACHATYpallHs
O€JIKOB TIPW HarpeBaHWU, IIBETHHIC PEAKIIUU OEJIKOB) B COOTBETCTBHUH C IMpaBUIAMU
TEXHUKA O€30MacHOCTH TpH OOpalieHuu C BEIeCTBAaMH U JIaOOpaTOPHBIM
000OpyIOBaHUEM, TPEICTABISATH PE3YIbTaThl XUMHUYECKOTO HKCIIepuMEHTa B (opme
3aMyCH YPaBHEHUU COOTBETCTBYIOIIMX PEAKIHA 1 ()OPMYITHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

- chOpMHUPOBAHHOCTh yMEHHH KPUTHUYECKH  aHAJU3UPOBATh  XHUMHYECKYIO
uHbOpMAIMIO, TONY4YaeMyld €3 pPa3HBIX HMCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);

- cOpPMHUPOBAHHOCTH YMEHUMN COOIIOAATH MPAaBUJIA SKOJIOTUUECKH 11e1eCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOU AESATEILHOCTHU B IEJISIX COXPAHEHHUS CBOETO 30POBbS U
OKPY’KAIOIIEH TPUPOJHON Cpelibl, OCO3HABAaTh OIMACHOCTb BO3JCHCTBUS HA KUBBIC
OpraHU3Mbl ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAsi CMBICI IOKa3aTens
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[TJIK, mosicHATh HAa IPUMEpPax CIOCOOBI YMEHBIIIEHUS U TTPEIOTBPAICHUSI UX BPETHOTO
BO3JICMCTBUSI HA OpraHU3M 4YeJloBeKa; JUisi OoOydYarolmuxcsi C OrpaHUYECHHBIMU
BO3MOHOCTSIMU 3JI0POBBSI: YMEHUE TMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHMS BEMIECTB U XUMHUYECKUX SIBICHUHN; JUTSI CICTIBIX U CIA0OBUISIIIAX
00y4Jaromuxcs: yMEHUE UCIOJIb30BaTh pPelibe()HO TOUCHUHYIO cucTeMy o0o3HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOSHUS Kypca «OO011as 1 HeoOpraHu4YecKasi XUuMHUsI»
OTpaXKaroT:
- CpOPMHUPOBAHHOCTh  MPEACTABICHUN: O XUMHYECKON COCTABJISIFOIIEH €CTECTBEHHO-
Hay4yHOMU KapTHUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SBICHUW NOPUPOABI, B
dbopMUPOBaHUY MBIIIJIEHUS U KYJIbTYPhI JIMYHOCTH, €€ (QYHKIIMOHATBLHON IPaMOTHOCTH,
HEOOXOAUMOMN JUIsl PEIICHUsT MPAKTUYSCKUX 3a7a4 M DKOJOTHMYECKH O0OOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CpELE;
- BJIQJICHUE CUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAOUINE
HOHATHSA (XMMHYECKUN DJEMEHT, aToOM, H30TOm, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs1, METaJUINYECKasi, BOJOPOAHAs), KPUCTAIUINYECKAS] PEIIETKA, TUIIBI XUMUYECKHX
peaKIuii, pacTBOp, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, ANEKTPOJIUTHIECKAS TUCCOLMAIIMA,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM peaklHuH, XUMHUYECKOE
PAaBHOBECHUE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJIMTHUYECKOW JTUCCOLMALINH,
nepuoanyeckuii 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH
COXpaHEHHMs U MPEBPAILICHUS SHEPTUU MPH XUMUUYECKUX PEAKUUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAllUe B OCHOBE
MOHUMAaHUSI MPUYUHHOCTH U CHUCTEMHOCTH XMMUYECKHUX SBJICHUH, (PAKTOJIOTHYECCKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, IMOJNy4YEeHUHM ¢ OE30MacCHOM HCIOJIb30BaHUU
BOKHEHIIINX HEOPraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKON NESITEIbHOCTH
YEJI0BEKa;
- c(hOpPMHPOBAHHOCTh YMEHHH BBISBISITH XAPAaKTEPHBIE TPU3HAKH TIOHSATHMH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOUIME IOHATHS  IPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;
- copMUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI0 CHMBOJHUKY TUISL
cocTtaBieHuss (Gopmyn BEIIECTB M yPAaBHEHUM XHWMHUYECKUX PEaKLHM,
cucreMatnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTHAEJIbHBIX
HEOPraHUYECKUX BeIleCcTB (yrapHbId ra3, YrJIEKUCIbIN ra3, aMMHUaK, ramiéHasi u3BeCTb,
HeraméHas U3BeCTb, MUThEBAsI COJIA, MUPUT U JPYTHUE);
- chOpPMUPOBAHHOCTh YMEHHUH ONPEACNSITh BaJCHTHOCTb M CTENEHb OKUCICHUS
XUMHUYECKHX JIEMEHTOB B COCAUHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBS3U
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(koBaneHTHAsl, WOHHAs, MeETaJUIMueckas, BOJOPOJAHAs) B COCIUHECHUSX, THII
KPUCTAJTUYECKOU PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAsi, HOHHAs,
MeTaJUTMYeCKasi), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCIIMHEHUN;
- cOopMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJICKHOCTh HEOPTaHUYECKUX
BEILIECTB MO HX COCTaBY K OMNPEACIIEHHOMY KJacCy/Tpynmne COeAMHEHUU (IpocThie
BEIllECTBA — METaUIbl MU HEMETasUIbl, OKCHUJIbI, OCHOBAHUS, KHUCIOTHI, aM(pOTEpHbIC
TUAPOKCHUIBI, COJH);

- copMHPOBAHHOCTH YMEHHUH pacCKpbIBaThb CMBICI TMepuoandeckoro 3akona JI.M.
MenneneeBa U JAEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOIMIYI0, OOBICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUY;

- c(OpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuonoB llepmognyeckoil CUCTEMBI XHUMHUYECKUX
anementoB JI.M1. MeHaeneeBa, UCMONB3ys MOHATHSA «S-, P-, U-3J7I€KTPOHHBIC OpOUTATHY,
(OHEPreTUYECKUE YPOBHH», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEJIMHEHUU MO mepuoiaM u rpymnmnam llepuogmyeckoit
cucrtembl xumudeckux snemeHToB J[.1. Menneneena;

- c(OpMHUPOBAHHOCTh YMEHHUU XapaKTEpU30BaTh (OMHUCHIBATH) OOIIHUE XUMHYECKHE
CBOMCTBAa HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHbBIX KJIACCOB, MOJITBEPKAATh
CYILIECTBOBAHHE T'E€HETUYECKOW CBSI3M MEXKJY HEOPraHMYECKMMHU BEIIECTBAMU  C
NOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

- chOpMHpPOBAHHOCTh YMEHHUS KJIACCH(PUIMPOBATH XUMHUYECKHUE PEAKIUU o
pa3IMYHBIM TMpU3HAKaM (YHCIy U COCTAaBy pEAarupyroluXx BEIIECTB, TEILUIOBOMY
addekTy peaknuu, HU3MEHEHUIO CTEIeHEH OKHUCICHUS JJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTHIO KaTaIu3aTopa);

- c(OpPMHPOBAHHOCTh YMEHHUU COCTaBIATH YPAaBHEHHUS PEAKIM Pa3TUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YPABHEHMsSI PEAKIMi MOHHOTO OOMEHA, YUWUTHIBAs YCJIOBUA,
IPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHLA;

- c(OpMUPOBAHHOCT, ~ YMEHHM MIPOBOJAUTH peakiuu, MOATBEPKAAOIIUE
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPIraHUYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

- chOpMHpPOBAaHHOCTh  YMEHHUW  pPACKpBIBaTh  CYIIHOCTH OKHUCIIUTEIbHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIIMI IMOCPEJACTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3THX
pEeaKuunii;

- c(opMupOBaHHOCT, yMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peakuu OT Pa3TUYHBIX (DAKTOPOB; XapakTEp CMEMICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

- ¢(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHE MPOIIECCHI, JeKallue B
OCHOBE TMPOMBIIIJICHHOTO TOJYy4eHUsI CEPHOM KHUCIOThl, aMMHaKa, a TakKxKe
c(hOpMUPOBAHHOCTb MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U SKOJIOTHYECKHUX
npo0JieMax XMMHUYECKOT0 MTPOU3BO/ICTBA;
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- c(hopMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBHIYMCIICHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0Ji1 BEIECTBA B pPacTBOpe», OOBEMHBIX OTHOILICHHWH Ta30B MIpH
XUMUYECKUX PEaKIUsiX, MacChl BelIeCTBA WM 00bEMa Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, TeIUIOBOro »¢@dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUH;

- chOpMUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUJIa MOJIH30BAHUS XUMUUECKON MTOCY 10U
n 71a0opaTopHBIM 00OpYyIOBaHUEM, a TaKXKe IMpaBuiia OOpalleHus C BEIIECTBaMHU B
COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;
- ¢(hOpPMUPOBAHHOCTh YMEHUN TIJIAHUPOBATH U BBHITIOJHATH XUMUYECKUI SKCIIEPUMEHT
(pasnokeHue NmepoKcuaa BOJOPOAa B MPUCYTCTBUU KaTalu3aTopa, OMpeaesIeHue Cpeibl
pPacTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCATBHOTO WHAMKATOPA, BIUSHUE PA3TUUYHBIX
¢bakTOpoB Ha CKOPOCTh XHMHUYECKOW pEakiMu, pPeakiuu HOHHOTO OOMeHa,
KaueCTBEHHBbIE peakluu Ha Ccyibdar-, KapOoOHAT- W XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHUS, pEIICHUE OKCIEPUMEHTAIBHBIX 3aJad no TeMaMm «MeTtamael» U
«Hemeraniel») B COOTBETCTBUM C TIPaBUJIAMH TEXHUKH O0€30MACHOCTH MPHU OOpaIieHuu
C BemIeCTBAMM U JIAOOpAaTOPHBIM OOOpYyJOBaHUEM, TPEACTABISATH PE3YJIbTAThI
XUMHUYECKOT0 PKCIIEPUMEHTa B (hOpMe 3alMCU YPaBHEHUM COOTBETCTBYIOUIUX PEAKIIHIA
(dbopMynHpoOBaTh BHIBOABI HA OCHOBE 3THUX PE3YJbTATOB;

- cOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3XUMHUYECKYI0 WH(GOpPMAIIHIO,
MOJIyYaEMYIO U3 Pa3HbIX UCTOYHUKOB(CpPEICTBA MACCOBOM KOMMYHHMKaUUK, HTepHET H
APYTux);

- c(hOpMHUPOBAHHOCTh YMEHUU COOJIFOAATh MpaBWjIa KOJOTHYECKH I1e71ecO000pa3HOTo
MOBE/ICHHSI B OBITY U TPYIOBOM NIEATETLHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPY’KAIOWIEH IPUPOJHON CpeAbl, OCO3HABATH OIMACHOCTh BO3JCKUCTBHUS Ha KUBBIC
OpraHu3Mbl ONpPENEIEHHBIX BEIIECTB, MOHUMAas cMbica nokazarens [1/IK, noscusate Ha
npUMepax CrocoObl YMEHBIIICHUS W TPEIOTBPAICHHUs] UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEeKa; NIl 00y4aIoNIuXCsi C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBBS:
YMEHHUE MPUMEHATHh 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHUS BEIIECTB H
XUMHUYECKUX SBICHHUM;, JUISl CIEMbIX M CIA0OBUASIINX OOYYAIOIIMXCSA: YMEHUE
UCIIOJIb30BaTh pelibepHO TOoYeuHyro cuctemMy oOo3HaueHuil JI. bpaitna nns 3amucu
XUMHUYECKUX POPMYIL.
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TemaTuyeckoe NIIAHUPOBAHUE

TemaTtnueckoe mianupoBanue no xumuu st 10-11 kimaccoB cocraBieHo ¢ ydeToM padodeil mporpamMmbl BOCHUTAHMSL.
BocnuratenbHblid MOTEHIIMAN JAHHOTO Y4eOHOro HpeaMeTra OOEClEeuMBaeT PEaM3alUio CIEAYIOUIMX LEJIEBbIX MPUOPUTETOB
Bocrniutanus odyyaromuxcsa OOO:

- K MpUpOJie KaK UCTOYHMUKY KU3HU Ha 3eMJie, OCHOBE CAMOI0 €€ CYIIECTBOBAHMS, HY)XIAIOIICHCS B 3alllUTE€ U MOCTOSTHHOM
BHUMAaHUU CO CTOPOHBI YEJIOBEKA;
- K 3HaHMSAM KaK HMHTEJUIEKTYyaJIbHOMY pecypcy, obecreduBaroleMy Oyaylliee 4YeloBeKa, Kak pe3yibTaTy KpOIMOTIMBOrO, HO
YBJIEKATEJIBHOTO YYEOHOTO TPY/1a;

10 KJIACC (1 yac * 34 nenesau = 34 yaca)

No | HaumeHnoBaHue pa3aenoB Kou-Bo KonndecTBO 4acoB, OTBEJICHHBIX Ha DnekTpoHHbIE (TU(PPOBHIC)
/T 4acoB KOHTPOJBHEIE HpAKTHYECKHE HIPOCKTEI 00pazoBaTeIbHBIE PECYPCHI
paboTHI paboTHI
1 2 - - - bubnuoteka
TeopeTquCKHe OCHOBBI ]_[OK https://mvschool.edu.ru/
OpPraHUYECKON XUMHUHU
2 14 - 1 3 bubnuoteka
VYTaeBo10po bt IIOK https://myschool.edu.ru/
3 Kucnoponaconepxamue 11 1 1 2 bubnauoreka
OpPraHMYECKUEe COCTUHEHUS ITOK https://myschool.edu.ru/
4 A30TCOIepIKAIIe OPTaHUYECKUE 4 - - 2 bubnauoreka
COCTMHEHUS LIOK https://myschool.edu.ru/
5 | BeicokoMouIeKyIsIpHbIE COETUHEHUS 3 - - 1 bubnuoreka
ITOK https://myschool.edu.ru/
Hroro: 34 1 2 8
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11 KJIACC (1 yac * 34 neneau = 34 yaca)

Ne | HaumenoBanue pasnenos Kou-Bo KosmmuecTBo 9acoB, OTBEICHHBIX Ha DnekTpoHHbIE (UG POBHIC)
wn Hacos KOHTPOJIbHbBIE IIPAKTHUYECKUE IIPOEKTHI obpasoBaTeLHEIe PeCyPChL
paboThI paboThl
1 | TeopeTnueckne OCHOBbI XUMUU 15 1 1 3 bubnuoreka
IIOK https://myschool.edu.ru/
2 | Heopranmueckasi XuMHs 16 2 2 3 bubnuoreka
LIOK https://myschool.edu.ru/
3 | XuMUs ¥ )KU3Hb 3 - - 1 bubnuoteka
ITOK https://myschool.edu.ru/
Hroro: 34 3 3 7
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