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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE cpenHero oOmero oopasoBaHus pazpaboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBanuu B Poccuiickoi
Oenepanum», TpeOOBAaHWM K pe3yiabTaTaM OCBOCHHS (elepaibHOM  00pa3oBaTeIbHOM
nporpaMMmel cpeanero oodmiero oopazosanus (OO COO), npencraBieHubix B GenepaibHOM
rocygapctBeHHOM oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuemnuu nmpenoiaBanus
yueOHoro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii deneparnmm,
peanM3yoNnMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, W OCHOBHBIX ITOJIOKEHHH
«Ctparerun pa3Butus Boctutanus B Poccuiickoit denepanuu Ha nepuoa mo 2025 roma»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIX0/I0B K pa3pabOTKe MpOrpaMMBbI MO0 XUMHH, K ONPEIeNICHUIO 00IIei cTpaTeruu
oOy4eHHsl, BOCIIUTAaHHUS W pPa3BUTHI OOYYAIOMIMXCS CPEIACTBAMU Yy4eOHOTO MpeaMera
«Xumus» aas 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHIIETITYaJbHBIE MOJIOKEHUS
OI'OC COO o B3auM0OOOYCIIOBIEHHOCTU L€JEH, COJEp)KaHus, pe3ylbTaToB OOydeHUs u
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe  oOpa3oBaHME,  IOJlydaeMO€  BBIMYCKHUKaMU  00I1eo0pazoBaTeIbHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW dYacThlo HMX 00pa3oBaHHOCTH. OHO  CIY)KUT
3aBepUIAIOIINM 3TallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
IIEHHOCTEH, TPUCYIIUX IETOCTHOM CHCTEeME XHMHUYECKOTOo OO0pa3oBaHUSA. OTH IEHHOCTH
KacaloTCs TO3HAHMS 3aKOHOB MPUPObI, (POPMHUPOBAHHS MUPOBO33PEHHUS U OOIIEH KyIbTypHI
Yell0oBEeKa, a TaKXKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
npupoaHON cpene. Peanusyercss xumudeckoe oOpa3zoBaHUE OOy4aroIIMXCS Ha YpOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeameTa «XUMUsS», COACpKaHUE U
MIOCTPOCHUE KOTOPOTO OMpPENENCHbl B MpoTrpaMMe MO0 XUMHUU € YYETOM CHEHU(PUKU HAyKH
XUMHH, €€ 3HAYCHUs B IO3HAHUH MPHUPOJILI U B MaTepUalbHON KU3HU OO0ILECTBa, a TAKXKE C
y4€ToM OOMIMX Iesield U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpennero obmiero oopazoBanus B Poccuiickoit deneparumn.

XUMHUS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyio pojb B COBPEMEHHOM
LMBUIIU3AIUH, B CO3JJaHUH HOBOM 0a3bl MaTepuaabHOU KylIbTypbl. OHa BHOCUT CBO BKJIaJ B
¢bopMHUpOBaHHE  PALMOHATHLHOTO HAYYHOIO  MBIIUICHUS, B  CO3JaHUE  LEIOCTHOIO
Mpe/ICTaBiICHUs] 00 OKpY)KAlolleM MHpE KaKk O €IMHCTBE MPHUPOJAbI U YelOBEKa, KOTOPOe
dbopMupyeTcs B XMUMUU Ha OCHOBE TIOHMMaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETr0 MHpa,
OCO3HAHHUS B3aUMOCBSI3M MEXK]y CTPOCHHUEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0nacTsIMH MPUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTala HEOThEMIIEMOM
4acTbI0 MUPOBOU KyJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPYyJa U KU3HU KaxkI0TO
yrieHa oOmiectBa. CoBpeMeHHass XMMHUs KaK Hayka CO3UAaTelbHas, Kak Hayka BBICOKUX
TEXHOJIOTUH HallpaBJeHa Ha pelIeHHe TIo0anbHBIX MpoOJeM YCTONYMBOTO pa3BUTHUS
YeJIOBEUECTBA — CHIPbEBOM, ISHEPreTHUECKOH, MHUILEBOM, IKOJOrMUECKOr Oe30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cooTtBercTBMM ¢ OOLMMH LENSIMH W TNPUHLUIAMH CpeJHEro oOIiiero oOpa3oBaHUs
comepxkanue mnpeamera «Xumus» (10-11 xmaccel, 06a30BBIA  ypOBEHb H3yUCHHS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJArOTOBKY OOydJarolIuxcs,
HEOOXOJMMYI0 UM JUIi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEUIHOTO



BKJIIOYECHHUSI B JKU3Hb COILMYMa, NPOJOJDKEHUS O0pa3oBaHMS B pa3IMYHBIX 00JacTsAX, HE
CBSA3aHHBIX HEIIOCPEACTBEHHO C XMMUEH.

CoCTaBnsIOMKUME MIpeIMeTa «XUMUS» SBIISIIOTCS 0a30BbIe Kypchl — «OpraHudeckas XuMus»
n «O0mas u HeopraHWYeCcKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHHS KOTOPBIX
SBJIIOTCSI OCHOBbI 0a30BOM HayKHM: CHCTEMa 3HAHUM [0 HEOPraHWYeCKOW Xumuu (c
BKJIFOUEHUEM 3HAHUUM M3 O0IIel XMMHUU) U OpraHuyeckoil xumuu. PopMUpOBaHHE AAHHOU
CHCTEMBI 3HaHUH MPH U3YYECHUH TPEIMETa 00eCIeYnBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPUIA XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOImIas 1 HeopraHuveckas
XUMHS» CcQOpMHUpOBaHA B MPOrpaMMe IO XHMHUU Ha OCHOBE CHCTEMHOrO MOJAXO0Ja K
M3Y4YEHHIO y4eOHOTro Marepuaia U 0OYCIIOBJIEHa MCTOPHUYECKH OOOCHOBAaHHBIM Pa3BUTHUEM
3HAaHUM HAa ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPHUH CTPOEHUS OPraHU4EeCKUX
COCIMHEHUH, a TaKK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M JJIEKTPOHHBIX MPEJICTABICHUN O
cTpoeHun BemiecTB. CBeneHUs: 00 U3ydaeMbIX B Kypce BelIecTBaxX JAlOTCS B Pa3BUTUH — OT
YTJIEBOJIOPOJIOB JI0 CIIOYKHBIX OMOJIOTHYECKH aKTUBHBIX COEIMHEHHH. B Kypce opraHudeckoit
XMUMHH TIOJTY4aloT pa3BUTHE c(POPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00I1ero o0pa3oBaHus
MepBOHAYAIIbHBIE TPEACTABICHUS O XUMHUYECKOM CBSI3M, KJIacCU(UKALMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOMN pPEaKIUH.

[log HOBBIM yrjaom 3peHusi B mpeaMmere «XUMHs» 0a30BOro YpOBHS paccMaTpUBAETCs
U3yYeHHBI Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs TEOPETHUYECKHM MaTepuan u
(haKTOJIOrMYEeCKUe CBEACHHUS O BEIIECTBAX M XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmmas 1 HeopraHu4eckasi XMMHs» OOydarolMMCsl MPEIOCTaBISAETCS BO3MOKHOCTh
0CO3HaTh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX M METOJI0JOIMYECKHX
NO3ULMH, TIyOXe TMOHATh HCTOPUYECKOE H3MEHEHHe (QYHKUUH 53TOro 3akoHa — OT
00001I1aroIIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOIESH.

Envnas cucrema 3HaHMM O BaKHEHIIMX BELIECTBAX, UX COCTaBe, CTPOEHUH, CBOMCTBAaX U
IPUMEHEHUH, a TAaKXKEe O XHMHUYECKHX pEeakUUsAX, MX CYIIHOCTH U 3aKOHOMEPHOCTAX
IIPOTEKaHus AonoJHsAercs B Kypcax 10 u 11 kimaccoB anemeHTamMu COIEpKaHus, IMEIOIUMU
KyJIBTYpPOJIOTHYECKUN M INPUKIAAHON XapakTep. DTH 3HAHUSA CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMU HayKaMH, DPAaCKpbIBalOT €€ pPOJb B IIO3HABATECIBHOW U
IIPAKTUYECKON AEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHHSI K MPOLECCY
TBOpYeCTBa B OOJACTH TEOPUHM U MNPAKTUUECKUX MPUIONKEHUH XUMHUH, I[IOMOTaroT
BBIIYCKHUKY OpPHUEHTHPOBATbCA B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpoliemax,
CBSI3aHHBIX C XUMMEH, KPUTUYECKM OCMBICIMBaTh HH(MOPMALMI0 U NPUMEHATh €€ s
NONOJHEHWS] ~ 3HAHUM,  pEIIEHWs  MHTEIUIEKTYalbHBIX M OKCHEPUMEHTAJIbHBIX
HCCIIeIOBAaTeNIbCKUX 3a7jad. B menom conepkaHue ydeGHOro mpeamera «XUMHsD JaHHOTO
YPOBHSI U3Y4EHHsI OPUEHTUPOBAHO Ha (POpPMUPOBaHHE y OOYUYAIOLINXCS MUPOBO33PEHUYECKOM
OCHOBBI JJIs1 TOHMMaHUsA (GWIOCOPCKUX UAEH, TAaKMX Kak: MaTepHalbHOE €IMHCTBO
HEOPraHU4eCcKOro ¥ OPraHu4ecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJIHBIX SBICHUN IIyTEM DKCIEPUMEHTAa W PEIICHUS
MPOTHUBOPEUUI MEXAy HOBBIMU (haKTaMH M TEOPETUUYECKUMHU MPENOCHUIKAMH, OCO3HaHHE
pOJM XHMMHUM B pEIICHUH OHKOJOTHUYECKUX MpolieM, a Takxke MpodiaeM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3IaHUs HOBBIX TEXHOJIOTHI U MATEPUAJIOB.

B mane perieHus 3a7a4 BOCIMTAHUs, Pa3BUTHS U COLMAIN3AIUN 00yJaromUXCcs MPUHSATHIE
IIPOrpaMMOM 110 XMMHH IOAXOJBI K OIPEAEICHUIO COACPKAHUA U IOCTPOCHUs IpEeaAMETa



peaycMaTpuBalOT (GOpMUPOBAHUE YHHUBEPCATIBHBIX y4eOHBIX NeHCTBHIA, Meronx 0a30Boe
3HAYCHUE JUIS PAa3JIMYHBIX BUJOB JCATEILHOCTH: PEIICHHs MpoOjieM, MOWCKa, aHalu3a |
o0Opabotku wuH(poOpMaK, HEOOXOAMMBIX Ui TNPHOOPETEHUS ONbITA MPAKTUYECKOH U
WCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUH XHMHUU.
B mpaxTuke npemnosaBaHus XUMHH KaK Ha yPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsl, TaK U HA
ypoBHEe cpemHero oOmiero  oOpa3oBaHHs, TMpPH  ONPEACICHUU  COJEepPKATEIbHON
XapaKTePUCTUKH LIeIeld W3ydeHHs MpeJMeTa HaIlpaBJICHHEM IEePBOCTEIICHHONW 3HAYMMOCTHU
TPaIUIMOHHO Tpu3HAETCs (OPMUPOBAHME OCHOB XHMMHUYECKOH HAayKH Kak o00iacTtu
COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHUECKOW NESATEIHLHOCTH YEJOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyabTypbl. C METOAMYECKOH TOUYKM 3pEHUS TaKOW MOIXOa K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.
CornacHO MaHHOW TOYKE 3pEHHS TJABHBIMH IIENISIMH W3y4eHHs TMpeaMmera «XUMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:
. dbopMupoBaHHE  CHUCTEMBl  XUMHUYECKMX  3HAHMM  KaKk  BaKHEHIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B OCHOBE KOTOPOW JIE€kKaT
KITIOUEBbIE TMOHATHS, (QyHIaMEHTAIbHbIE 3aKOHBI M TEOPUH XHUMHH, OCBOCHUE SI3bIKA
HayKd, YCBOGHWE H  TOHWMaHWE  CYIIHOCTH  JOCTYMHBIX  00O0OIIeHUH
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIGHHE C WCTOPHEH WX pa3BUTUS H
CTaHOBJICHUS;
o (dbopMupoBaHHE W Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEUIECTB M XUMHUYECKUX PEAKIHUH, HEOOXOOUMBIX [UIl IMPHOOPETEHUs YMEHMH
OpUEHTUPOBATbCSI B MHMPE BEUIECTB M XUMHMUYECKHX SIBICHUH, UMEIOIUX MECTO B
NpUpOJE, B MPAKTUYECKON U MOBCETHEBHOM KU3HU;
J pa3BUTHE YMEHHMH M CIIOCOOOB JIESATEIBHOCTH, CBA3AHHBIX C HAOIIOAECHUEM U
OOBSICHCHMEM XHUMHUYECKOTO SKCIEPUMEHTa, COONIOACHHEM IMpaBWJl O€30MMacHOTO
oOpaleHus ¢ BeleCTBaMU.
Hapsny ¢ stuM, copepkaTelibHas XapakTepUCTHKA Lieled M 3ajJad M3ydeHHs IpeaMera B
IporpaMMme IO XMMHHM YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBHUM C HOBBIMHU
IIPUOPUTETAMHU B CUCTEME cpeliHero oouiero oopazoBanust. CeroHs B NpenoJjaBaHUU XUMUU
B Oojbllell cTeneHu OTAAETCS MPEANOYTEHHE IPAKTUYECKONH KOMIIOHEHTE COJepKaHUs
oOy4yeHHs, OpPUEHTHPOBAHHOW HA TOJArOTOBKY BBIIYCKHHMKAa 00me0o0pa3oBaTeIbHON
OpraHu3alluM, BJIAJICIOLIET0 HE HAOOpPOM 3HAHUHM, a (QPYHKIMOHAJIBHOW IpaMOTHOCTBIO, TO
€CcThb Croco0aMM U YMEHUSIMH aKTUBHOTO NOJYYEHHUs 3HAHUW M IPUMEHEHUS UX B pealbHOU
KHU3HU JUI PELICHNUS IPAKTUYECKUX 3a/1aU.
B cBs3M ¢ 3TMM IIpH U3ydeHUH NpeaMeTa « XUMUsD» TOMUHHUPYIOIIee 3HaYeHHe IPpUoOpeTaroT
TaKue eI U 3a7a4M, KaK:
ajanTanus oOyJaromuxcs K yCIOBUSM JTUHAMUYHO Pa3BHBAOLIETOCS MUpa, (OpMUpPOBaHHE
MHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX PEILIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIHSIX,
CBSI3aHHBIX C BEILECTBAMH U UX PUMEHEHUEM;
(dbopmMupoBaHHe y 00yJatOLINXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINMN), MMEIOLNX
YHUBEPCAJIbHOE 3HaYCHUE ISl PA3IMUHBIX BUAOB AEATEILHOCTU: PeLICHUs TPoOieM, MoKcKa,
aHamM3a W 00paOoTkM HMH(OPMALUHM, HEOOXOAUMBIX JUIs HPUOOPETEHHs  OIbITa
JeATeNbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B MMO3HAHWU XMMMH, A TAKXKeE JUIsl OLIEHKHU C



MO3UIMKA SKOJIOTUYECKOH O0e30IacHOCTH XapaKTepa BIUSHHUS BEIIECTB M XUMHYECKUX
MIPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPHPOTHYIO CPELY;

Pa3BUTHUC TMO3HABATCIBHBIX HHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX cnocoOHocTEl
oOyJaromuxcs: CnoCOOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBBIE 3HAHHS M0 XHUMHU B
COOTBCTCTBUU C JKNU3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJIB30BAaTh COBpPCMCHHBIC
MH(GOPMAIMOHHBIE TEXHOJIOTUU ISl TIOMCKAa W aHalM3a Y4eOHOH W HaydHO-TIOMYJISAPHOU
nHGOPMAIUY XUMUYECKOTO COICPIKaHMS,;

(hopMHpOBaHHE W PA3BUTHE y OOYYAIOIMIUXCS ACCOIMATHBHOIO W JIOTUYECKOTO MBIILICHUS,
HaOJI0IaTeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUYCCKOTO SKCIICPUMECHTA,

BOCIIUTAHHUE Y O0YyJarONIUXCsl YOKIEHHOCTH B TYMAaHUCTHYECKON HAINPaBICHHOCTH XUMHH,
e€ BaKHOW pOJIM B pELIEHUU TII00aIbHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIOTIOIL30BaHUS,
IMOMMOJIHEHUS SHEPIECTUYCCKUX PECYPCOB U COXPAaHCHUA MMPHUPOAHOIO0 PAaBHOBCCHA, OCO3HAHUA
HEOOXO0MMOCTH OEpeXHOTO OTHOIIEHUS K TPUPOJE M CBOEMY 3I0POBBIO, a TaKxKe
HpI/IO6peTeHI/I$I OIlbITa MCIIOJIB30BAHUA TMOJTYYCHHBIX 3HaHUI IJId TOPUHATHA T'paMOTHBIX
peHIeHI/II\/II B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMM.

B ydyeOHOM mane cpemHero oOmiero oOpa3oBaHUs MpeAMET «XUMHUS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHOH o0macTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OOmiee 4mCIO 4YacoB, OTBEAEHHBIX IUISi M3yYCHUS XUMHH, Ha 0a30BOM ypPOBHE CpEIHEro
obmrero odpaszoBanusi, cocrapiser 135 gacos: B 10 kiacce — 68 vaca (2 gaca B Henenmo), B 11
KJacce — 67 gacoB (2 4aca B HEJIETIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer oprannyeckoil XWMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B MOJIYyYCHHUH
HOBBIX BEIECTB W MarepuasioB. Teopusi CTpOeHHS OpraHMYEeCKUX coeauHeHud A. M.
bytnepoBa, e€ ocHoBHbIe monoxkeHUs. CTPyKTypHbIE (QOPMYIBI OPraHUYECKUX BELIECTB.
I'omomnorus, nzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKHX COCIUHEHHSIX — OJWHApHBIC U
KpaTHbBIE CBS3H.

[IpencraBienne o kinaccudukanuu opraHMYEeCKUX BellecTB. HoMeHKIaTypa OpraHMuecKux
coeMHEHUI (cucTeMaTuyeckas) M TPUBHUAJIbHBIC HA3BaHHUS BAXHEUIIUX MpeICTaBUTENEH
KJIACCOB OPraHNYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHHE C
o0Opa3iaMu OpraHuvecKuX BELIECTB U MaTepualaMi Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OpraHMYeCKHUX BEIIEeCTB, HAONIOJEHHME U OINHCAaHHWE JIEMOHCTPAL[MOHHBIX OIBITOB IIO
MIPEBPAILEHUI0 OPraHMYECKUX BEIIEeCTB NpPU HAarpeBaHUHU (IUIaBJICHHE, OOYIIUBaHHE U
TOpEHue).

Yraesoaopoasl

ANKaHBl: COCTaB M CTPOEHHE, IOMOJOIMYECKHH psa. MeraH M 3TaH — MpocCTEHIINe
NPEJCTaBUTENIN ANKAHOB: (DU3NYECKHEe M XMMHUYECKHE CBOICTBA (peakiuu 3aMelieHHUs U
TOPEHUs1), HaX0XKJICHHUE B IIPUPOJIE, TOJIyYeHUE U IPUMEHEHUE.



AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psl. DTWIEH U NPONUIIEH — IMpOCTEHIlIne
MIPEJCTAaBUTENIN AJKEHOB: (PU3UYECKUE W XMMHUYECKHE CBOMCTBA (PEaKIMU THUAPHUPOBAHMUS,
raJIor€HUPOBAHUS, TUJIPATALlUN, OKUCIEHUS U MOJIMMEPU3ALIUN), I0JIyYEHUE U IIPUMEHEHHE.
Ankanguensl: OyramueH-1,3 m metwnOyraaues-1,3: crpoeHue, BaKHEHIIME XUMHUYCSCKUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS, TOMOJIOTMUECKUN psll. ALIETUIIEH — IPOCTEHIINI
MIPEJCTaBUTENb AIKWHOB: COCTaB, CTPOCHUE, (DU3NYECKUE U XUMHUECKUE CBOMCTBA (peaKkuuu
TUIPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJTyUYEHUE U IPUMEHEHHUE.
Apenbl. benszon: cocrtaB, crpoeHue, (u3MUECKMe W XHMHYECKHE CBOWCTBA (pEakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYeHHE U NMpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoucmea (Peakyuu 2an02eHUpo8ans U HUMpOBaHus), NoIyYeHue
u npumeHnenue. TOKCHYHOCTh apeHOB. ['eHeTndeckass CBsI3b MEXIy YIJIEBOJOPOJAMHU,
MPUHAUISKAITIMU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHble UCTOYHHMKHU YriIeBOAOpoa0B. IIpupoaHblii ra3 W nomyTHble HE(TSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl mnepepaObOTKM He(THU: TeperoHka, KPEeKUHT
(TepMuyeckuil, kKaraauTHUeckuii), muposus. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MpOayKThI €ro MepepadoTKH.
DKClepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3uamMu IjacTMacc, KaydykoB U pe3uHbl, Komekuuu «Hedts» u  «Yromby,
MOJENUPOBAHUE MOJIEKYJ1 YIJIEBOAOPOJOB U  TajJOre€HONpPOU3BOJHBIX, IPOBEIECHUE
IIPAKTUYECKON pabOThl: NOTYYEHUE STHIICHA U N3YYEHHE €r0 CBONCTB.

Pacuérhpie 3amaun.

Bbruncnenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA HCXOJHOTO
BEIIECTBA WJIN NPOJAYKTa PEaKLUU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
HCXOJIHBIX BELECTB UM MIPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme opranndeckue coe{MHEHUs

IIpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ: CTpOeHHe, (GHU3UYECKue Hu
XUMUYECKHE CBOIMCTBA (PeakLMu C aKTUBHBIMHM METAJUIAMHU, TaJI0r€HOBOJIOPOJaMH, TOPEHUE),
IIpUMEHEHHE. BoIoponHbIe CBSA3M MEXIy MOJEKyJdaMH CHUPTOB. JleiicTBHME MeTaHona U
9TaHOJIa HA OPTraHU3M YEJIOBEKa.

MHOroaToMHble CHUPTHL. OTWIECHIJIMKOJIb M TJIMLEPUH: CTpPOCHHE, (GU3UUECKUEe U
XMMUYECKHE CBOMCTBA (B3aMMOACHCTBHUE CO LIEIOYHBIMU METAJIJIAMU, KaUeCTBEHHAs PeaKLus
Ha MHOTOAaTOMHbIE€ CIUPTHI). JleficTBHe Ha OpraHu3M yelloBeka. [IpumeHeHue riauuepuHa u
STWJICHIJIUKOJIS.

@DeHoJI: CTPOEHHUE MOJIEKYJIbl, (PU3NYECKUEe U XUMHUUECKUE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue deHomna.

Anpnerunpl U kemownvl. DopManbAETH], alETAIbAETHJ: CTpoeHHe, (GHU3NYecKue U
XUMUYECKHE CBOMCTBA (peakUu OKUCIEHUS M BOCCTAHOBJIEHMsI, KaUYECTBEHHBIE PEAKIUH),
IIOJIy4YE€HUE U TIPUMEHEHHUE.

O/HOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYCHas KHCIOTBHI:
CTpoeHHe, (pU3NyYecKre W XMMHUYECKHEe CBOMCTBa (CBOMcTBa, oOIIMe Ui Kjiacca KHUCIOT,
peakuus >TepudUKaLnm), MoTydyeHre U npuMeHeHrne. CTeapuHOBast U OJIEMHOBAs KHUCIOTHI
KaK IMpPEeJICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxnble 3(uUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHMCIOT. ['MAPOIN3 CIOXKHBIX 3(HUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. bruonorudeckas posib )KUpOB.




VYTraeBobl: coCcTaB, KiacCH(UKanus yrieBoJoB (MOHO-, M- M TOJHcaxapusl). Iroko3a —
MPOCTEHUIINI MOHOCAXapH: 0OCOOEHHOCTH CTPOCHHUSI MOJIEKYIIbI, (PU3UYECKHE U XUMUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcuaom menu(ll), okucienne amMmmuayHbiM pacTBOPOM
okcuna cepebpa(l), BoccraHoBIeHHME, OpOKEHHE TIIOKO3bI), HAXOXJICHHE B TIPHUPOJIE,
puMeHeHue, ouosiornueckast poib. orocunres. Dpykro3a Kak U30MEP TITFOKO3bI.

Kpaxman u nesmnono3a kak HpupojHble nojaumepbl. CTpoeHHe Kpaxmana U IeJIIHJIO03bI.
Ou3nyeckue M XUMHYECKHE CBOWCTBA Kpaxmasia (TUApOJIN3, KAaueCTBEHHAs peakuus ¢
HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHUs BEIIECTB M HX MPEBpAIlECHUN: IpPOBEJEHUE,
HaOJI0/IEHNEe U OINUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KaueCTBEHHbIE
peakuuu OJHOATOMHBIX CIUPTOB (OKHciIeHue 3TaHosia okcuaoMm menu(ll)), MHOroaToMHBIX
CUpTOB (B3auMojelcTBUE TimuepruHa ¢ rugpokcuaom Meau(ll)), anpaerunoB (oxucieHue
aMMMa4dHBIM pacTBopoM okcuga cepedpa(l) u rumpoxcumom wmemu(ll), B3aumomelicTBue
Kpaxmaja C HOJOM), MPOBEJIEHHE IMPAKTHYECKOM pPaOOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Boruncnenus no ypaBHeHUIO XMMHUYECKON peakiuu (Macchbl, 00bEMa, KOJTUYECTBA HCXOTHOTO
BEIECTBA WJIM MPOJIYKTa PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO W3
MCXOJHBIX BEILIECTB WUJIM MPOIYKTOB PEAKIUN).

A3oTcozepKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coeanHeHus. Puznyeckue U XUMUYECKUE
CBOMCTBa aMUHOKHCIOT (Ha mpuMepe TiauiuHa). buojormdeckoe 3HaueHHWE aMHUHOKHUCIIOT.
IlenTnael.

benku kak mnpupoaHBIE BBHICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OeiakoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIU3, JIeHATypalus,
KaueCTBEHHbIE PEAKIIMH HA OCIKU.

DKCIIepUMEHTAIbHBIE METOAbl M3YUEHHUS BEIIECTB W HUX IMpEBpallleHuil: HaOII0JeHHE U
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypauus OEJIKOB NMpPHU HArpeBaHUU, LIBETHHIC
peakiuu OeIKOB.

BrbicokomoliekyJisipHbIe COeTMHEHH s

OcCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJEKYISPHBIX COEAUHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3alUU, CpeaHsss MojeKkyispHas macca. OCHOBHBIE
METO/Jbl ~ CHHTE€3a  BBICOKOMOJIEKYJISPHBIX  COCAMHEHWH  —  MOJUMEpH3anmus U
MOJIMKOHICHCALIHS.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALICHUI: O3HAKOMIICHUE C
oOpa3iamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYYKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzamust MexnpeIMeTHBIX CBSI3€M MpHU HM3ydyeHUH opraHuyeckod xumuu B 10 kmacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUEe KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK U
MOHATUM, SIBIISIFOUIUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHSTHS: SIBIICHUE, HAYYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJN3, CUHTE3, Kjaccu(uKaIus, NepuoJUuHOCTb, HAOMI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE.



®duznka: MaTepus, 3HEPIUs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpOBEHD,
BEIIECTBO, TelO, O0BEM, arperaTHOE COCTOSHHME BEIIECTBA, (DU3MYECKUE BEIUYHHBI U
€IMHUIIBI KX H3MEPEHHS.

buonorus: kimerka, opranm3M, Owocdepa, oOMEH BEIIECTB B Opranm3me, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemIeCTBa (OCIIKH, YIIIeBOIbI, XKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.
TexHosiorust: nuILEBblE NPOAYKTHl, OCHOBBI PAallMOHAIBLHOTO IMUTAHUS, MOIOLIUE CPEJICTBA,
JICKApCTBEHHBIE ¥ KOCMETHYECKHE TIpenapaTbl, MaTephaibl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMuyeckuil asneMeHT. AToM. Snpo aroma, U30TONBL. ~ DIJIEKTPOHHAs 000JOYKa.
DHepreTuyeckre ypPOBHH, MOAYPOBHHU. ATOMHBIC opOuTamu, S-, P-, 0- DIEMEHTHI.
OCOOEHHOCTH pACTIPENCIICHHS] JJIEKTPOHOB MO OpPOWUTANIIM B aTOMax JJIEMEHTOB IMEPBBIX
YETBIPEX MEPUOJIOB. IIEKTPOHHAS KOH(DUTYpAIHs aTOMOB.

[lepmognueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux odnemeHtoB J[. .
MenneneeBa. CBs3b MEPUOIUYECKOTO 3aKOHa M Ilepnogmyeckoil CUCTEMBl XUMHYECKUX
snemenToB JI. . MenzeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTBIX U CIOMXKHBIX
BEILIECTB I10 TpyNaM U nepuojiaM. 3Ha4eHHUE MePUOANYECKOrO 3aKOHA B Pa3BUTUHU HAYKH.
Ctpoenue BemecTBa. XUMHYECKas CBS3b. BHIBI XUMHYECKOW CBs3UM (KOBaJIGHTHAS
HEMNoJIApHAs U MOJspHas, HOHHAs, MeTaJUIndecKas ). Mexanu3mbl 00pa3oBaHUs KOBaJICHTHON
XUMHYECKOM cBsi3u (OOMEHHBI W  JIOHOPHO-aKUENTOpHBIN). Bomoponnas  cBs3b.
BanentHoctb. DnekTpooTprunareabHOCTh. CTeneHp okuciaeHus. IoHbl: KAaTHOHBI U AaHUOHBI.
BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAJUTMYECKOUN PEIIETKH.

[lonarue o aucnepcHbIx cucremax. VICTHHHBIE UM KOJUIOMJHBIE pacTBOpbL. MaccoBas 10Jis
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coequHeHuil. HoMeHkIaTypa HEOpraHM4eCKHX BEIIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BELLECTB, IPUHAIICKAIUX K PA3TUYHBIM KJIACCaAM.
Xumuyeckas peaknus. Kraccudukanuss XMMHUYECKHMX peakiuidi B HEOPraHUYECKOH U
OpPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAHEHUS W
MpEBPAIIEHUs] SHEPTUU MTPU XUMHUECKUX PEaKLUSIX.

CkopocTh peakinuu, €€ 3aBUCHMOCTh OT Pa3NUYHbIX (hakTopoB. OOpaTHMblEe peakiuu.
Xumnueckoe paBHoBecHe. DaKTOPHI, BIUAIONIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

DnexTponuTHueckas auccoruaims. CuinbHble M crnabble 21eKTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, 1IeJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH.

DKCnepUMEHTaIbHbIE METOJbl H3Y4YEHHUS BEIIECTB M MUX IMpEBpALICHUIN: JEMOHCTpaLUs
tabnur «llepuoanueckas cucreMa xumudeckux snemeHToB [J[. V. MenpaeneeBay, u3ydeHue



MoOJeNel KPUCTAIUIMYECKUX PEMETOK, HAONIOJCHWE W OMHMCAHUE JEMOHCTPAIIMOHHBIX U
mab0opaTOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHIA BOJOPOJa B MPHCYTCTBHH KaTallM3aTopa,
ONpe/ieJIEHUE Cpellbl PAaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO WHIMKATOPA,
peaKuu WOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKON paboThl «BiusHUE pa3IHMYHBIX
(haKkTOPOB Ha CKOPOCTh XUMUIECKOU PEAKIIHI.

Pacuérnpie 3amaun.

Pacuérel o ypaBHEHUSIM XUMHYECKUX PEAKIUNA, B TOM YHUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsi. [lonoxenue nemetaisioB B Ileproanueckoil cucteMe XUMHYECKHX 3JIEMEHTOB
. . MengeneeBa 1 0COOEHHOCTH CTpOCHHUS aToMOB. Du3ndeckue CBOMCTBA HEMETAIIOB.
AmtoTponiisi HeMeTaIoB (Ha IpUMEpPE KUCI0poa, cepsl, hochopa u yriaepoaa).
XUMHYECKHE CBOMCTBA BaXKHEMIIMX HEMETAUIOB (TaJoreHOB, cephl, a3oTa, (ocdopa,
yriepoja M KpEeMHHs)) M HMX COCAMHEHUH (OKCHUIIOB, KHUCJIOPOJCOAEPKAIIUX KHUCIOT,
BOJIOPOJHBIX COCTMHECHHM ).

[IpumeHeHre BaKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxxenne meramio B Ileprognyeckol cucreme Xumudeckux nemeHToB Jl. U.
MenneneeBa. OCOOCHHOCTH CTPOEHUS JJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayuioB. OOrmime
¢uznueckue cBoiicTBa MeTayuioB. CIjIaBbl METAJIOB. DIEKTPOXUMHUYECKUN sl HApSKEHUH
METaJIJIOB.

XWMHUYECKHE CBOWMCTBA BAXHEUIIUX METAUIOB (HATpUH, Kalul, KaibI[Ud, MarHui,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI MoTy4YeHus: MeTauioB. [I[puMeHeHre METaIIIOB B OBITY M TEXHUKE.
DKcIepuMEeHTAIbHBIE METO/Ibl U3yUEHHs BELIECTB U UX MPEBPALICHUI: N3ydeHUE KOJUIEKIIUU
«Metannel M CIUIaBb», OOpa3lloB HEMETAJIOB, pEUICHHE SKCIEPUMEHTAIbHBIX 3a/ad,
HaOJI0/ICHNE U OMHMCAaHUE JIEMOHCTPAIMOHHBIX M JaOOPAaTOPHBIX OMBITOB (B3aUMOJCHCTBHE
TUAPOKCUAA ATIOMHUHHSI C pAacTBOpPAMU KHUCIOT W IIeNouel, KauyeCTBEHHBbIE pEaKklUu Ha
KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuétbl macchl BemiecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 KA3Hb

Ponp xumum B o0ecrieueHUU IKOJIOTUYECKOM, IHEPreTUUECKON M MUIEBOM O0e30MacHOCTH,
pazBuTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkiuu.

[IpencraBienust 00 OOUMX HAYYHBIX MPHHIMIIAX MPOMBIIUIEHHOTO MOMYyYeHHUS BaXKHEHIINX
BEILIECTB.

UenoBek B MHpEe BEHIECTB M MAaTE€pPUAIOB: BAXKHEWILME CTPOUTENIbHBIE MaTEpHabI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KepaMuKa, MaTepHalibl AJsl AJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHUST U 3J0pOBbE YEIOBEKA: IpaBWia WCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMUHU B TIOBCETHEBHOM JKU3HH.
MexnpeaMeTHbIE CBSI3H.

Peanu3arust MeXIpeIMETHBIX CBSI3eH MpU M3y4eHUH 00IIel 1 HeopraHudecko XxumMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHIA,



TaK W TOHSTHH, SBISIONIMXCA CHUCTEMHBIMU ISl OTIEIBHBIX IPEIMETOB ECTECTBEHHO-
HAy4yHOTO LMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBIH (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCH(HKAIUSA, NEPUOJAMYHOCTh, HAOIIOJCHUE, AKCIICPUMEHT, MOJCIHPOBAHHUE,
U3MEpEHUE, SIBJICHUE.

®dusnka: marTepusi, SHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HMOH, H30TOII,
PaZvo0aKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoOE
COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTD.
buonorus: kjeTrka, OpraHusM, 3KOocHCTeMa, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MmuHEpabl, TOpHBIE TOPOIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.
TexHonorusi: XuMu4eckasi MPOMBIIIJIEHHOCTh, METAJLTYPTHsi, MPOU3BOJACTBO CTPOUTEIHHBIX
MaTepuasoB,  CEIbCKOXO3SUCTBEHHOE  IMPOM3BOJCTBO, IHINEBAs  MPOMBIILJIEHHOCTD,
(dapmarieBTHUECKasT  MPOMBIILUIEHHOCTh, IPOW3BOJICTBO  KOCMETHYECKHUX  Ipenaparos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MaTEPHAIIOB,  AJIEKTPOHHAs  MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMUU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS OOYJarOIIUMUCS
mporpaMM  cpefaHero  oOmiero  oOpa3oBaHUs  (JIMYHOCTHBIM, METaNpeAMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM Ui pa3pabO0TKU MIaHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI IPOTpaMM CpeJHero oOuiero o0pa3oBaHus SBISETCS CUCTEMHO-IESATEIbHOCTHBIN
MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpeaMera «XHUMHS» Ha ypOBHE cpeiHero oOmiero oOpazoBaHUs
BbIJICJICHBI CIIEAYIOIIHNE COCTABIISIIONINE:

OCO3HAaHHE OOYYAIOUIUMUCA POCCUICKON TpakJIaHCKON HIACHTUYHOCTH — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIILBHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YyYEHUIO;

[[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTE! U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOCU JEATEIHHOCTH
[[EHHOCTHO-CMBICIIOBEIMU  YCTAaHOBKAMHM, MPUCYIIMMHU IIEIOCTHON CHUCTEME XHMHUYECKOTO
oOpa3oBaHus;

HaJIM4YMe MPaBOCO3HAHUS YKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTh IIENIM U CTPOUTH
KU3HEHHBIC TITaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI MpeIMeTa «XUMUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOM
U BOCHUTATENBHOW  JEATENIBHOCTH B COOTBETCTBHM  C  T'yMaHUCTHYECKHMH,
COIMOKYITYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU W HJeallaMUd POCCHUHCKOTO
TpaXXIaHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMU M TIpaBUJIAMHU TOBEACHUS,
CIOCOOCTBYIOIIUMHU  TIPOIECCaM  CaMOIIO3HAHMS, CaMOpa3BUTUS W HPABCTBEHHOTO
CTaHOBIIEHUS JIMYHOCTH OO0yJAIOIINXCSI.



JIM9HOCTHBIE PEe3yNIbTaThl OCBOCHUS NpeaMeTa «XHMHs» OTPaXarT CHOPMHUPOBAHHOCTH
OTIBITa TIO3HABATCIILHOM M TMPAKTUYECKOW JEATEIIBHOCTH OOYyJaromMXCs MO peaau3aiuu
MPUHSATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUsI 00YYArOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0SI3aHHOCTEH, YBAKEHHS K
3aKOHY U MPABOIOPSIKY;

MPEACTABJICHUSI O COLMAIBHBIX HOpPMax M IMpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIIBHOCTU MPU CO3JAHUU Y4€OHBIX MPOEKTOB,
pelieHun yueOHbIX U TT03HABATENIbHBIX 3a71a4, BBHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;
CIIOCOOHOCTH MMOHUMAaTh W NMPUHAMATh MOTHUBBI, HAMEPECHHS, JOTHKY M apTyMEHTBI JPYTrUX
MIPU aHAJIN3€ PA3IUYHBIX BUJOB YICOHOM I€ATETLHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XUMUMU;
YBaXEHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH U MPAKTUUECKOTO MTPUMEHEHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTIDKCHMSI HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX HaOIIOICHUN,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX OMCKOB, TOCTOSTHHOTO TPYy/1a YYEHBIX U TIPAKTUKOB;
WHTEpeca U MO3HABaTEIbHBIX MOTHBOB B MOJIYYCHUH U MOCIEAYIOMEM aHaIn3e HHPOpMAIUN
0 TMEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIE pelIeHUs, OPUEHTUPYSACh Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIIEHMBAaTh CBOE TOBEIEHHUE U TOCTYNKM CBOUX TOBapHILEH ¢ MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMS LEHHOCTeH 370poBOro M Oe3omacHoro oOpas3a >KU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;
coOroieHns MpaBuil 6€30MacHOro oOpalleHus ¢ BeUeCTBaMH B OBITY, IOBCETHEBHOM KU3HU
U B TPY/AOBOH 1€ATEIbHOCTH;

MMOHUMAaHUS [IEHHOCTH MPAaBUJ HHIAUBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEACTBUM W HENpPUATUS BPEAHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOr0o BOCHIUTAHUA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIENOBATENbCKON  JESITeNbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B pEIICHUH TMPAKTUYECKUX 3aJad COI[HAIbHOMN
HaIMpPaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yIeHHIO MPO(hEecCHil pa3InyHOro poJia, B TOM YMCIIe Ha OCHOBE
MPUMEHEHHSI IPEIMETHBIX 3HaHUH 10 XUMHH;

YBKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTataM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHOW TPACKTOPHH 0Opa3oBaHus, OymyIei
npodeccud W peamu3aldud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCcKOro BOCIIUTAHMS:



HKOJIOTUYECKU 1IEIeCO00pa3HOr0 OTHOMIICHUSI K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

MOHUMAHUS TJI00ATBHOTO XapaKTepa HSKOJIOTUYECKUX MPOOIeM, BIMSIHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTH HCIHOJB30BAaHUS JOCTHKEHUN XUMHM JJI PELICHHUs] BOIPOCOB

palOHAIBLHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENpPUATHUS JEUCTBUN, NPUHOCALUIUMX BpEI OKpYXKarolled HNpUpOIHOM cpene,

YMEHHUS IIPOrHO3UPOBATh HeOJIaronpusITHhIE 9KOJIOTMYECKUE MOCIIEACTBUS
NpEANPUHUMAEMBIX JEUCTBUN U IIPEAOTBPALATh UX;

HaJIM4Yus Pa3BUTOTO HSKOJOTMYECKOTO MBIIUIEHUS, HKOJOTMYECKON KYJIbTYphl, OIbITA
NEeSITEIbHOCTH  SKOJIOTMUECKOM HANpaBIEHHOCTH, YMEHMsS pPYKOBOJCTBOBATHCSI HMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAJbHOW MPAKTHKE, CIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOW MPAKTHKH;

MMOHUMAaHMs CHEMUPUKH XUMHU KaK HayKd, OCO3HaHUs €€ posu B (OPMHPOBAHHUU

palMOHAJIBbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO IMpEJICTaBiICHUs 00
OKpY)KaIOIlleM MHpE KaKk O €AWHCTBE MPUPOAbl M YEIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpooOieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO0OI 3HAYUMOCTH XHMHUU JJISi COBPEMEHHOW IMBWIM3AMM: B €€

T'YMaHUCTHYECKOUN HANpaBJICHHOCTH W BAXHOW POJIM B CO3JIaHUM HOBOM 0a3bl MaTepUaIbHOU

KYJIbTYpPbI, pELIEHUU TJOOaNIbHBIX MPOOJIEM YCTONYMBOTO pAa3BUTUSI YEIOBEUYECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, TMHINEBOM M HSKOJOTUYECKOW OE30MacHOCTH, B Pa3BUTHH

MEIUINHBI, 00ECIIEUEHUHN YCIOBUM YCIIEUIHOTO TpyAa M 3KOJOTHYECKH KOM(OPTHON KU3HU

Ka)KJI0T0 uJieHa oOLIecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IOHUMAHUS  CYIIHOCTH  METOJOB  ITO3HAHMS,

UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHHS

JUIs aHanu3a U OOBSCHEHHUS SIBICHUN OKpPYKAIOIIEr0o MHUPA U MPOUCXOAAIIUX B HEM

W3MEHEHUN, YMEHUS JejaTb O0OOCHOBAaHHBIC 3aKJIOUEHHUS HAa OCHOBE HAay4dHBIX ()aKTOB U

MMEIOIINXCS JaHHBIX C LEJbIO MOJTYyYeHUs! JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO MCMHOJIb30BaTh XUMUUECKUE 3HAHUS I PELIeHUs] MpoOIeM B

peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTHM K HENpPEpPhIBHOMY OOpa30BaHUI0O U €aMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHUM IO XUMHH B COOTBETCTBUM C IKU3HEHHBIMU

MOTPeOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSAM Tpy/Za B pa3IHuHbIX chepax npodecCHOHaTbHON AeSITENFHOCTH.
METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIEOHOTO MpeaMeTa « XUMHUsD) Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe U1 (OPMHPOBAHUS MHUPOBO33PCHHS OOYYAIOMIUXCS MEXIUCIUTLTHHAPHBIC
(MeXnpeMeTHbIC) OOIICHAYYHbIC TMOHSATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHON KapTHUHBI
MHUpa U CHenu(UKy METOJ0B MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepws,



BEIIIECTBO, JHEPrus, SBJICHUE, IPOLECC, CHUCTeMa, HAy4YHBIH (HaKT, MPHUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIeI0OBaHNEe, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

YHHUBEpCaJIbHbIE y4yeOHbIE AEUCTBUS (II03HABATEIIbHBIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE),
obecnieunBaromue  GopMuUpoBaHUE (DYHKIMOHATHHOW TI'PaMOTHOCTH W COIMAIBHOM
KOMITETEHIIMN 00Yy4aroInXCsl;

CIOCOOHOCTh ~ OOYYaIONIMXCS ~ HCIOJIB30BaTh ~ OCBOCHHBIE  MEXIUCHUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS B IIO3HABATEIbHOU U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMmeTHble  pe3yibTaThl OTPaKalOT OBJAJECHUE YHUBEPCAIbHBIMU  y4EOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH NO3HABATEIbHBIMY 1HCTBUSIMH:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO  (pOPMYNIMpOBaTh W  aKTyaJU3UPOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpENeNATh e JAeATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKEHUS,
COOTHOCHUTH PE3YyIbTAThI AEATEIHHOCTH C IOCTABICHHBIMU IIENISIMU;

UCIO0JIb30BAaTh TPU OCBOEHUWU 3HAHUNW MPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIJEIATH
XapakTepHble TPU3HAKK TOHSATHA M YCTaHAaBJIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHSITUS UL 0OBSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHMUI;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALUK BEIIECTB U XUMHUUECKUX PEaKLnid;
YCTaHaBIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTHUBHBIC, NETYKTUBHBIE, 10 aHAJIOTHUH), BBISIBIISTDH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUIX, (OPMYIHPOBATH BHIBOIbI
Y 3aKJIIOYEHUS;

MPUMEHATh B Ipollecce MO3HAHUS, HCIOJIb3yeMble B XUMHUHU CHMBOJUYECKHE (3HAKOBBIC)
MOJIeNU, MpPeoOpa3OBbIBATh MOJEIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HAaK (CUMBOII)
JJIEMEHTa, XUMUYeckas (opMmylia, ypaBHEHHE XHMHUYECKON peakluu — MpHU pelieHUuu
y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKHX 3a/ad, MPUMEHSATh HA3BaHHBIE MOJICIbHbBIE
MpE/CTaBICHUs] JUIsl BBISIBJICHUS XapaKTEPHBIX [PU3HAKOB H3Y4aeMbIX BEIIECTB U
XMUMHYECKUX PeaKLni.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;
dbopMynupoBaTh LEIM U 3aJa4d  UCCIICJJIOBAHMS, HCIOJIB30BAaTh TIOCTaBICHHBIE W
CaMOCTOSITENIBHO CPOPMYIHPOBAHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA IIO3HAHUS U
OCHOBBI Ui (OPMHUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEJIBHOTO IIJIAHUPOBAHWSI W IPOBENEHUS YYEHUYECKUX
HKCIIEPUMEHTOB,  COBEPIIEHCTBOBATH yMEHHUS  HaOMIOJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (opMyIHpoBaTh 0OOOIIEHHS U BBIBOJIbI
OTHOCHUTEIIBHO JIOCTOBEPHOCTH pe3yJbTaTOB MCCIEIOBAHUSA, COCTAaBJIATH OOOCHOBAHHBIN
OTY€T 0 MpoJeIaHHoH padoTe;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCIIEOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIBHOMY IOMCKY METOJOB pPELICHHUS
MIPaKTUYECKUX 337a4, IPUMEHEHUIO Pa3JIMYHBbIX METOJ0B ITO3HAHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHHKAX MHPOPMALUU (HayYHO-TIOMyJISIpHAs JTUTEpaTypa
XMMUYECKOTO COJIEpXKaHUA, CIIPAaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3HUpOBATh
MHPOPMALMIO PA3TUYHBIX BUIOB U (OPM MpPEACTaBICHHS, KPUTHUYECKH OLEHHMBATH €€
JIOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3ampockl M TPUMEHATH pPa3IMYHbIE METOAbl TPU TOUCKE U OTOOpe
nHbopMaKy, HeOOXOAMMO [T BHITIOJHEHUS YUEOHBIX 33/1a4 ONPECIEHHOTO THIIA;
npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH |
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMANBbHYIO (GOpMy TpeAcTaBieHUs HWH(pOpMAHMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIOJIb30BAaTh HAy4YHBIM $3BIK B KadyecTBE CpeAcTBa HpH paboTe C XUMHYECKOH
nHpopmalven: MPUMEHATh MEXIpeIMEeTHbIe ((pU3NYEeCKHMEe W MaTeMaTU4eCKHe) 3HAKU U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH.
Ogaaenne yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1eHCTBUSAMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJie JUajiora /WU AUCKYCCHH,
BBICKa3bIBaTh UJAEHU, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IpPE3CHTallMeld pe3yJbTaTOB IMO3HABATEIbHON NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU BBINOJHEHUH XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEIOBAHHMIO CBOMCTB M3y4yaeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekTa U (GOpMyJIUpOBaTh BBIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUI ITyTEM COTJIaCOBaHMSI MO3ULIMI B X0J1€ 0OCYKJICHUS 1 0OMEHAa MHEHUSMHU.
OniaieHHe YHUBEPCAJIBHBIMH PeryJIsiTHBHBIMH el CTBUSIMU:

CaMOCTOSTEJIBHO IUIAHUPOBAaThb M OCYILECTBJIATH CBOIO II03HABATENIbHYIO JEATENIBHOCTD,
onpenenss e€ Leau U 3aa4i, KOHTPOJUPOBaTh U IO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATh
IIpe/UIaraeMblii arOpuT™ ASHCTBUI MIPU BHINOJIHEHUH YYEOHBIX M UCCIIEI0BATENIbCKUX 3a/1ad,
BBIOMpaTh Hanbojee F3PHEKTUBHBIN CIIOCO0 X PEHICHUS C YIETOM TOJy4YeHUs HOBBIX 3HAHHIA
O BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIEe pe3ynbTaThl 0CBOEHUS Kypca «OpraHudecKkas XMMUsD» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUNA O XMMHUYECKOW COCTABIISAIONICH E€CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHHUH SIBJICHUN TTPUPOJBI, B (GOPMUPOBAHUN MBIIIIJICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOIUMOU Ui pelieHus
MPAKTUYECKUX 3a7a4 U SKOJOTMYeCKd OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEAE;

BJIaJICHUE CUCTEMOW XUMHYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOMOJIAratou[ue MOHATUS
(XMMUYECKHI DJIEMEHT, aToM, DJJEKTPOHHAas O000J0YKa aTroma, MOJEKyJa, BaJeHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKass CBsI3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas H
COKpaméHHasi), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YIJIEpOJHBINH CKETeT,



(byHKUMOHATBHAS TPYIIA, PaluKall, U30MEpHs, H30MEPbI, TOMOJIOTUYECKUN Psill, TOMOJIOTH,
yIJI€BOAOPOABI, KHCIOPOA M  A30TCOACpXKAIIUE COEOUHEHMs, MOHOMEp, IOJIHMMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIUHEHHS); TECOPUU U 3aKOHBI (TEOpHs
CTpOEeHHUsl opraHmdeckux BemiectB A. M. ByriepoBa, 3ak0OH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XMMUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE NIOHUMAaHUs IPUYUHHOCTU M CUCTEMHOCTU XUMUYECKUX SBJICHUH, (PaKTOIOrHYECKue
CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M OE30MacHOM HCIOJIb30BAHUM BAKHEUIIMX
OpraHMYECKUX BEILECTB B OBITY U IPAKTHUUECKOM /1€ATEIbHOCTH YEJIOBEKa;
c(OPMHUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIC MPU3HAKU MTOHATHH, YCTaHABIMBATD MX
B3alMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU ONKUCAHUU COCTaBa, CTPOCHUS
Y MPEBPAIICHUN OPTaHUYECKUX COCTMHEHUM;

c(OPMHUPOBAHHOCTh YMEHMHM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHON) (GOpMYyn OpPraHUYECKUX
BELIECTB W YpPaBHEHUN XUMUYECKHUX peEaklui, U3rOTaBIMBaTh MOJIEIU  MOJEKYJ
OpraHMYeCKUX BELIECTB Ul WUIIOCTPAUA HMX XHUMHYECKOIO0 M MPOCTPAHCTBEHHOTO
CTpOEHUS;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJUIEKHOCTh HM3YYEHHBIX OPTaHUYECKUX
BEIIECTB [0 HX COCTaBYy U CTPOEHHUIO K OMNpPENeNIEHHOMY KiacCy/Tpylie COeInHEeHUN
(YyrneBoJopoipl, KHCIOPOA M  a30TCOJAEpXKAllUe COEIUHEHUS, BBICOKOMOJIEKYJSPHbIE
COCJIMHEHUS), TaBaTh UM Ha3BaHHA 1Mo cuctemarudeckoit Homenkinatype (IUPAC), a Taxxke
MIPUBOJINTH TPUBUAIbHBIE HA3BaHUSI OTIEIBHBIX OPTraHUYECKUX BEIIECTB (3THIIEH, MPOIUJICH,
alleTUJIeH, 3TUJICHIJINKOJIb, TIUIEeprH, (eHoJ, (opManbAerull, aleTaabierul,, MypaBbUHAs
KHUCIIOTa, YKCYCHash KHUCJIOTa, OJICMHOBas KHUCJIOTa, CTEapUHOBas KHUCJIOTa, TJIIOKO3a,
(dbpyKTO3a, Kpaxmall, NeJUTI0I03a, TIIUINH);

cOpPMUPOBAHHOCTh YMEHUSI ONPENENATh BHUAbI XWMUUYECKONW CBS3M B OPraHHMYECKUX
COoeIMHEHUsX (OJIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHUS NPHUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa [i1st 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH  XapaKTepH30BaTh COCTaB, CTpoeHHUe, (Quznueckue u
XMMHYECKHUE CBOICTBA TUIHWYHBIX MPEICTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIIECTB (METaH, 3TaH, STHJIEH, MPOIWJIeH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, 3TUJICHIJINKOIIb, TIHIEPUH, (DEHOJI, alleTaabAeTul, MypaBbuHas U
YKCyCHasi KUCJOTBI, TJIIOKO3a, Kpaxmai, [eJI0j03a, aMUHOYKCYCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HHMH YpPaBHEHUSMHU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEAKIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX POpPMYIT;

c(OPMHPOBAHHOCTh YMEHMSI XapaKTePU30BaTh UCTOYHUKU YIIIEBOJIOPOIHOTO CBIPbs (HEPTH,
MPUPOJHBIN ra3, yroib), CIOcoObl UX MepepabOTKU U MPAKTUYECKOE IPUMEHEHUE TPOyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHUS MO XUMHUYECKUM YpaBHEHHUSM (MaccChl,
00BbEMa, KOJMYECTBA MCXOJHOTO BEIIeCTBa WM MPOIYKTa pEeakiUH M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MJIM MPOAYKTOB PEAKIINN);
c(OPMHUPOBAHHOCTh YMEHHH BIIaJeTh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUSA, HUCHOJNB3YEeMBIX B XHMHMU TPH HU3YYEHHU BEUIECTB U XUMMYECKHX SIBJICHUN
(HabmofieHne, HM3MEpeHUe, HKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJb30BATh CHCTEMHbBIE



XUMUYECKUE 3HAHMS Il TPUHSTHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalHsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUU COOJIIOJIaTh MPaBWIA IMOJB30BAHUS XUMUYECKOW IMOCYIO0W M
nabopaTOopHBIM 00OpYHOBaHMEM, a TaKKe IMpaBWja OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMHU TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;
C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIOJIHATh XHUMHYECKHH OSKCIIEPUMEHT
(mpeBpalieHHsl OpraHMYECKUX BEIECTB IPU HAarpeBaHUM, MOJIyYE€HUE JTUJICHA U U3YyYEHUE
€ro CBOWCTB, KAaUE€CTBEHHbIE PEAKIMU OPraHMYECKHUX BEILIECTB, JEHATypauus OEIKOB IpU
HarpeBaHWU, LIBETHbIE peakuuu OEJIKOB) B COOTBETCTBUM C IHPaBUJIAMH TEXHHUKHU
0e30MacHOCTH TpH OOpalleHUH C BellecTBaMU M J1a0OpaTOPHBIM  00OpYJOBaHHUEM,
MPEJCTaBIATh PE3yabTaTbl XUMHUYECKOTO OJKCIEpUMEHTa B (OopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX peakiui U GOpMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;
c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIM3UPOBATH XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyI0 U3 Ppa3HbIX HCTOYHHMKOB (cpeicTBa maccoBoil uH(popMmanuu, HMHTepHeT u
IPYTHX);

chOpMHUPOBAHHOCTh yYMEHUN COOMIOAAaTh MpaBUja JKOJOTUYECKH I€Ieco00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEISAX COXPAaHEHHUS CBOETO 3/I0pPOBbI U
OKpY)Karollel MNpPUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTh BO3JCHCTBUSI Ha IKUBbBIC
OpraHu3Mbl OIpEAEIEHHBIX OpPraHMYeCKUX BeIIeCTB, MOHMMas cmbica nokazatens I1JK,
MOSICHATh HA TpUMepax CHocoObl YMEHBIIEHHS | MPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Uis OOy4arommMxcs C OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3I0POBbS: yMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUIS CJIETIBIX M CIA0O0BUIAIMIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh Pelibe(HO-TOUYCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mist 3anvcu XuMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI Kypca «O0mas 1 HeopraHudeckass XuMHUs OTPaKaroT:
c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBJISIOINICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMHUH B TIO3HAHUU SBJICHUNA MPUPOJIBI, B POPMUPOBAHUHN MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBLHON TI'PaMOTHOCTH, HEOOXOIUMOU I pPElICHUS
MPAKTUYECKUX 3a7a4 U SKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATaloIe MOHATUS
(XMMHYECKHI DIEMEHT, aTOM, H30TOI, S-, P-, O- BICKTPOHHBIC OpPOUTAIHd aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI OO0BEM, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEHEHBb
OKHUCJICHHS, XUMHUYecKass CBs3b (KOBaJEHTHas, HOHHAs, MeETaJuIn4yecKas, BOJOPOJIHAas),
KpPUCTAJUIMYECKass PEIIETKA, THUIBI XUMHYECKUX PpPEAKLUHM, PacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, dJIEKTPOJIUTHYECKAS JUCCOLUALINS, OKUCIIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON  peaklMd, XHMHUYECKO€ paBHOBECHE); TEOPUHM U  3aKOHBI  (TeopHs
JNEKTPOJIUMTUYECKON nauccoumanuu, nepuoaudeckuii 3akoH JI. M. MenneneeBa, 3akoH
COXpPAaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPIUU TP XUMHUYECKUX
peaxIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JIe)KallMe B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHH,
¢dakronornueckue CBEACHHS O CBOWCTBaxX, COCTaBe, TMOJY4YeHHH U  0Oe30MacHOM



WCTOJb30BAHMN BAKHEHIINX HEOPraHMYECKUX BEIECTB B OBITY H  IMPaKTHYECKOU
JESITEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpHbIC MPU3HAKU MMOHATHH, YCTaHABIMBATD MX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLME IOHATUS MPU ONUCAHUM HEOPraHMUYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTAaBJICHUS
(dbopMynT BEmIECTB M YPABHEHUH XMMHUYECKHX PEAKIMHA, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BellecTB (yrapHblid ras,
YIJIEKUCIIbIN ra3, aMMUakK, raméHas U3BeCTb, Herau€Has U3BeCTb, IUThEBAs COJa, MUPUT U
Jpyrue);

c(OpMHUPOBAHHOCTh YMEHHI OIpeNeisTh BAIEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3M (KOBaJIGHTHas,
WOHHAs, METaJUIMYecKas, BOJIOPOJHAs) B COCIUHEHMSIX, TUIl KPUCTAJUIMYECKOW PpEHETKU
KOHKpPETHOTO BEIleCTBA (aTOMHasi, MOJIEKYJspHas, HMOHHAas, METaJuUIM4yecKas), XapakTep
Cpelbl B BOJHBIX PACTBOPAaX HEOPTraHUUECKUX COECTMHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJUIEKHOCTh HEOPTAHWYECKUX BEIIECTB IO
UX COCTaBY K ONPEEIIEHHOMY KJIacCy/TpyIIe COeAUHEHUH (ITPOCThIE BEIIECTBA — METAJLIIBI U
HEMETAaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUABI, COJIH);
c(hOpMUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Tiepuoudeckoro 3akoHa JI. M. Menneneena
U JIEMOHCTPHUPOBATh €r0 CHCTEMATU3UPYIOUIYI0, OOBSCHUTENIbHYI0 U IMPOTHOCTUYECKYIO
byHKINH;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMeHToB 1-4 mnepuonoB Ilepmoamyeckoid cuctemMbl XUMHYECKHUX d3yemeHToB J[. .
MeHnzeneeBa, WCHONB3Ysl MOHATUS «S-, P-, O-3JI€KTPOHHBIC OPOUTATN», «IHEPTETHUYCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHMS CBOMCTB XMMHMUYECKUX DJIEMEHTOB M HUX
COEIMHEHMH 10 nepuojaaM u rpynnam llepuoanyeckoil cucteMbl XMMUUYECKUX 3J€EMEHTOB /1.
W. Menneneena;

chOpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHMYECKHX  BEUIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPXKJATh  CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMH BEIeCTBaMU C TMOMOULIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

cOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATH XUMUYECKHE PEAKIHUU [0 Pa3TUYHBIM
mpu3HakaM (YHCIy U COCTaBy pearupyrolux BeIIeCTB, TelIoBoMy 3ddekTy peakuuu,
W3MEHEHHUIO CTETeHEeH OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTH  pEaKIUH, YYacTHIO
KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTaBIATh YPaBHEHHS PEAKIMK Pa3IUYHBIX TUIOB, MOJIHBIE U
COKpAIll€HHbIE YPAaBHEHHsI PeaklUii HOHHOTO OOMeHa, YUUTHIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKLIMH, MOATBEPXKAAIOIINE KaUeCTBEHHbII cocTaB
pa3IMYHBIX ~ HEOPraHMYECKUX  BELIECTB, pAcClO3HABATh  OMNBITHBIM  IYTEM  HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmii MoCPeICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKIUi;
c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pEeaKkiHH OT
pa3nuyHbIX (HaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);



c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE IMPOIECCHI, JISKAIINE B OCHOBE
MPOMBIIIICHHOTO TOJIYYEHHUs] CEpHOW KHUCIOTHI, aMMHakKa, a TaKke C(HOPMHUPOBAHHOCTH
MpeJCTaBICHUN 00 OOLINX HAYYHBIX MPUHLIUIAX U HKOJOTUYECKUX MPoOIeMax XUMHUECKOTO
IIPOU3BOJICTBA;

cOPMHUPOBAHHOCTh yYMEHHHA MPOBOAWUTH BBIYMCICHUS C HCIOJB30BAaHUEM MOHATHUS
«MaccoBasi J10JIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHH Ta30B IPU XUMUYECKUX
peakuusx, Macchl BeliecTBa Ui o0béMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOrO 3(dekra peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;
c(hOpMUPOBAHHOCTh YMEHHUM COOJIO/IaTh MpaBWa TMOJB30BAaHUS XUMHUYECKOW MOCY/ION U
nabopaTopHBIM  00OpYAOBaHMEM, a TakKXe IMpaBWwia oOOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBUU C UHCTPYKLHUSMHU IO BBHIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;
c(OpPMUPOBAHHOCTh YMEHHMI IUIAaHUPOBATH U BBIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(paznokeHue NepokcHia BOJOpPOJAAa B TMPUCYTCTBUU KaTajau3aTopa, OIpPEAEICHHE Cpebl
pPacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAILHOIO WMHIUKATOpPAa, BIUSHUE pPa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON pEeaKkiuu, PeaKkluy HOHHOTO OOMeHa, KauyeCTBEHHbIE
peakuuu Ha cynbdar-, KapOoHAT- U XJIOPUJ-aHMOHBI, Ha KaTHOH aMMOHHS, peEIICHHE
SKCIEPUMEHTAJbHBIX 3a1auy nmo TemaMm «Mertamisl» u «Hemeramib»y) B COOTBETCTBUH C
MpaBWJIaMH TEXHUKU O€30IacHOCTH MpH OOpalleHuH C BelecTBaMH U JabOpaTOpHBIM
o0opy/noBaHUEM, MPEACTABIATh PE3Y/IbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (opMe 3amucu
YPaBHEHMH COOTBETCTBYIOIUX peakuuil M (opMyIupoBaTh BBIBOJAbl Ha OCHOBE 3THUX
pE3yJIBTaTOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(OpMaLHIO,
MI0JIy4a€MYyI0 M3 Pa3HbIX MCTOYHHMKOB (CpeACTBa MacCOBOM KOMMyHUKanuu, VHTepHeT u
JPYTuX);

C(OPMHPOBAHHOCTh yYMEHHMH COOIIOAaTh IMpaBWJIa  HKOJIOTHYECKH —LEIeco00pa3HOro
NOBEJICHUsI B OBITY M TPYAOBOM AEATENBHOCTU B IENIAX COXPAHEHUS CBOErO 3/10pOBbS U
OKPY)KAIOIIEH IPUPOJHOM Cpelpl, OCO3HABaThb OIIACHOCTb BO3ACHCTBHA Ha JKUBBIC
OpraHM3Mbl ONPEICIEHHBIX BEIECTB, NOHMMAas cMmbica nokasarend I[IJIK, moschate Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS W NPEINOTBPAICHUS HX BPEAHOTO BO3JACHCTBHUS Ha
OpPraHM3M 4YeJI0BEKa,

Ui OOy4aroIIMXCsl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbsS: YMEHHE INPUMEHSAThH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX IO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUH;

IUIsL CHENbIX M CIa0OBUAIIMX OOyJarOIUXCs: YMEHUE HCIOJb30BaTh pPelibe(hHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins s 3anucu Xumuueckux Gopmy.

TemaTnueckoe mianuposanue 10 kiacc
Tema 1. Teopernueckne 0CHOBBI OPraHM4YecKOi XumMuu. 4 yaca
dopmupoBaHue OpraHMYECKO XMMUH Kak Hayku. Opranundeckue BemecTsa. Opranudeckas
xumust. Teopust ctpoeHus opranuueckux coequHennit A.M.byrneposa. CtpykrypHast
u3zoMepus. Homenknartypa. 3HadeHue TEOPUU CTPOEHUS OPraHUYECKUX COCTUHEHUI.

3J'ICKTpOHHa$I npupoaa XuMH4ICCKUX CBs3€EH B OpraHU4YC€CKUX COCIUHCHUAX. CnocoObl
pa3pbiBa CBsI3EH B MOJICKYJIaX OPraHN4YCCKUX BCIICCTB.



Knaccudukarust opraHHueCKuX COSAMHCHU.

Hemouncrpanun. 1. O3HakoMIICHHE C 00pa3iaMu OPraHNYECKUX BEIIECTB U MaTepuaIamMi. 2.
Mojienu MOJIEKyIl OpraHUYECKHUX BEIeCTB. 3. PacTBOPIMOCTh OpraHNYeCcKHUX BEIIECTB B BOJIE
Y HEBOJIHBIX PACTBOPHUTEIISX.

4. IlnaBnenue, oOyriMBaHUE U TOPEHUE OPTaHUYECKUX BEIIECTB.

Yraesoaopoasl (25 yacos)
Tema 2. IlpeaenbHble yriieBoA0poabl (aJKaHbl). 7 4acoB
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE AIKAHOB. [ OMOJIOTHYECKUH Psijl.
Howmenknarypa un nzomepusi. @u3nyeckre 1 XUMUYECKHE CBOKMCTBA alKaHOB. Peakuun
3amenenus. [lonydyenne u npuMeHenre ankaHoB. Lluknoankanel. CTpoeHre MOJIEKyI,
romoJiornuecknii pan. Haxoxnenue B npupoae. @rusndeckue 1 XMMUYECKUE CBOMCTBA.

JemoncTpauuu. 1. B3psiB cmecu meTana ¢ Bo3ayxoM.2. OTHOIICHUE AJIKAHOB K KHCIIOTaM,
iesioyam, K pacTBOpY MepMaHraHaTa Kajusl.
JlabopaTopHbie onbIThI. 1. VI3roTOBIEHNE MOJIENEN MOJIEKYI YIIIEBOJAOPOIOB U
raJlor€HOIPOU3BOHBIX.
IIpakTnueckas padora. KauecTBeHHOE omnpe/esieHne yriiepoia 1 BoJI0po/ia B
OpraHMYECKUX BEIeCTBaX.
Pacuernbie 3a1aun. Pemenne 3a1au Ha HAX0XKICHUE MOJICKYISIPHOU (POPMYJITBI
OPraHUYECKOTO COCAMHEHUS TI0 Macce (00beMy) MPOYKTOB CrOPaHUSI.

Tema 3. HenpeneJsibHble yriieBoaopoabl. 6 yacos
AJKeHBI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. [ 'OMOJIOTHUECKUI PA/I.
Howmenknarypa. 3omepusa. XumMudeckre CBOMCTBA: PEaKIIMU OKUCICHUS, TPUCOCTUHEHHS,
nosmMepu3zauui. [Ipasuno MapkoBHukoBa. [loydeHue u npuMeHEeHHE aIKEHOB.
Ankaauensl. CTpoeHue, cBoMCTBa, mpuMeHeHue. [I[pupoaHbiii KaydyK. AJIKUHBI.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE alleTUIeHa. | OMOJIOTH U N30MEPHI.
Howmenknarypa. @usnyeckue u xumudyeckue cBorctpa. [lonyuyenue. [Ilpumenenue.

demoncTpauun._/./ openue smunena. 2. Bzaumooeticmsue smuienda ¢ pacmeopom
nepmaneanama kaaus.3. Obpazyvl NOaIUIMUIEHA.
JlaGoparopHbie onbIThI. 1. M3roToBnenue Mmoaenei MoJiekyn. 2. d3yuenue cgoticmes
HamypaibHo20 U CUHIMEemu4ecko20 Kay4yKos.
IIpakTnyeckas padora. [lonyueHue 3TuIeHa U U3YYEHUE €TI0 CBOICTB.

Tema 4. ApomaTuveckue yrjiesoaopoabl (apeHs). 4 yaca
ApeHbl. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue OeH3ona. Mi3oMepus 1 HOMEHKIaTypa.
duznyeckue U XUMHUIecKue cBoiicTBa 6ensona. ['omonoru 6enzona. OcobeHHOCTH
XMUMHUYECKUX CBOMCTB O€H30J1a HA MpUMepe Toryosa. ['eHeThuueckas CBA3b apOMaTHUECKUX
yIIEBOIOPOIOB C APYTUMH KJlaccaMu yIrJIEBOIOPOJIOB.

Jemoncrpauuu._{. benson kak pacmeopumens, copenue bensona.2. Omuouienue 6eH3ona K
pacmeopy nepmaneanama kaaus.3. Okucienue moanyona.

Tema S. IIpupoaHbIe HCTOYHUKH YTIJICBOAOPOIOB. 8 yacos
[Tpupoustii ra3. [lonytasie HedTsHbIE Ta3bl. HedTh 1 HedTenpoaykThl. Du3nuecKue
cBoiictBa. CiocoOsl nepepadboTku. [leperonka. KpekuHr repMuyeckuii U KaTaauTHYECKHH.

Jla6opaTopHublie onbIThI. 1. O3HaKOMIIEHHE C 00pa3liaMu MPOIYKTOB HedTenepepaboTKu.
PacuerHble 3anauu. Pemenue 3a1a4 Ha onpeieieHre MacCOBOW MM 0OBEMHOM JOTTN
BBIX0/Ia MMPOJIYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOKHOTO.



Kucaopoacoaep:kamme opranndeckue coemHeHus (27 yacon)
Tema 6. Ciupthl H ¢eHOoJIbI. 6 YacoB

OnnoaromHble npenenbHble CHUpThl. CTpOeHNE MOJIEKY, GYHKIMOHATIbHAS TPyIIA.
N3omepus u HomeHknarypa. Bogopoanas ces3b. CBoiicTBa 3TaHos1a. OU3HOJI0TrHUYECKOE
JeWiCTBUE CIUPTOB HAa OpraHu3M 4esoBeka. [lomydenne u mpuMeHeHne CIIUpPTOB.
I'eneTrueckas cBsI3b MPEACTHHBIX OJTHOATOMHBIX CIIMPTOB C YIIIEBOAOPOAAMHU.
MHOroaToMHBIE€ CIIUPTHI. DTUICHIIIMKOIb, TIuLepruH. CBOKWCTBA, TPUMEHEHHE.
®enouel. CTpoeHne MoOJeKyibl penona. CroiictBa Gpenona. TokcuuHOCTh (heHoa 1 ero
coequaeHuil. [Ilpumenenue genoua.

Jemoncrpanuu. 1. KosmuecTBeHHOE BBIJIEIEHHE BOJAOPOA U3 3TUIOBOTO CIMPTA. 2.
B3aumonelicTBue 3TUI0BOTO crupTa ¢ 6poMoBo0pooM. 3. CpaBHEHHE CBOWCTB CIIUPTOB B
TOMOJIOTHYECKOM PsJly: paCTBOPUMOCTD B BOJIE, TOPEHHE, B3aUMOJICHCTBUE C HATPUEM. 4.
B3anmopeicTBre rimiieprHa ¢ HaTpUEM. S.
JlabopaTopHble onbIThI. 1. Peakius rouneprHa ¢ ruipokcuaoM meau (2). 2. PactBopenue
[JIMLIEPUHA B BOJIE, €0 TUTPOCKOIIUYHOCTb.
PacuerHnbie 3anauu. Pemienue 3a1a4 10 XMMHUYECKUM YPAaBHEHUSIM IIPH YCIOBUH, YTO OJTHO
U3 pearupyroux BEeIeCcTB JaHO B H30BITKE.

Tema 7. Anbaeruabl, KeTOHbI. 3 yaca
Anbnerunpl. CTpoenue Mosexyibl popManpaernia. @yHKIHMOHaIbHAs rpynna. M3omepus u
HOMeHKJaTypa. CBoicTBa alibaeruioB. PopManbIeru U aleTalIbACTU/I; IOTyYEHHE U
MpUMeHEeHHEe. AIIETOH — MpeICTaBUTENb KeToHOB. CTpoeHne Mosiekyibl. [Ipumenenue.

JdemoncTpanuu. 1. BzanmoeiicTBre 3TaHaist ¢ aMMHAaYHBIM PaCTBOPOM OKCHJIa cepedpa u
TUAPOKCUAOM Meau. 2. PacTBopeHue B alleTOHE pa3IuiHbIX OPraHUYEeCKUX BEIIECTB.
JlaGoparopubie onbIThI. 1. [Tosryyenue stanaist okuciieHrueM 3Tanona. 2. OKucieHue
STaHallsi aMMUAYHbIM PACTBOPOM OKCHJIa cepedpa U THIPOKCHIOM METH.

Tema 8. KapOoHoBbIe KMCJIOTBI. 7 4aCOB.
OnHOOCHOBHBIE MpeieNbHbIe KAPOOHOBBIE KUCIOTHI. CTpoeHHe MoieKyl. DyHKIIMOHAIbHAsS
rpynna. M3zomepus u HomeHkiarypa. CBoicTBa KapOOHOBBIX KUCIIOT. Peakimst
stepudukanuu. [lonyuenne kapOOHOBBIX KUCIOT U MpuMeHeHue. KpaTtkue cBeieHus o
HemnpeeNbHbIX KApOOHOBBIX KHcIoTaxX. ['eHeTnyeckas cBs3b KApOOHOBBIX KUCIIOT C IPYTrUMHU
KJIaCCaMH OPraHUYeCKUX COeTMHEHU.

Hdemoncrpanun. 1. OTHONIEHHE 0JIEMHOBOW KHUCIIOTHI K PACTBOPY IIEpMaHraHara Kajus.
JlabopaTopHbie onbIThI. 1. [lonyyeHne yKCyCHON KUCIOThI U3 COJIM, OTIBITHI C HEM.
IpakTuyeckasi padora. /. [lonyuenue u ceoticmsa kapoorosvix Kuciom. 2. Pewenue
IKCHEPUMEHMANbHBIX 3A0ay HA PACNO3ZHABAHUE OP2AHUYECKUX GeLeCms.

Tema 9. Cioxubie 3¢pupsl. Kupsbl. 3 yaca
CrnoxHble 3(hupbl: CBOMCTBA, NOITy4YE€HUE, IPUMEHEHHE. UPbl, CTPOECHUE KUPOB. JKupbl B
npupoae. Cpolicta. IIpumenenue.

Mororiue cpeacrna. HpaBI/ma 0€30I1aCHOT0 O6paH_IeHI/I$I CO CpeACTBAMU OBITOBOI XMMUHU.

JlabopaTopHble onbIThI. 1. PaCTBOPUMOCTE KMPOB, 10Ka3aTEIbCTBO UX HENPEAEIBHOTO

Xapakrepa, oMbplieHue )XupoB. 2. CpaBHeHue cBoiicTB Mbu1a 1 CMC. 3.3HakoMCTBO ¢

o0pa3iaMu MOIOIIMX cpelCcTB. 4.M3ydeHne ux cocTaBa U HHCTPYKIHMH 10 PUMEHEHHIO.
Tema 10. YrieBoasl. 7 4acos

I'moko3a. Ctpoenue Monekyasl. OnTuyeckas (3epkaibHast) nzomepus. Pusndeckue

CBOICTBa U Hax0XkAeHUE B ipupojie. [Ipumenenune. @pykro3a — U30Mep TIIFOKO3bI.



Xumudeckue cBoMcTBa ritoko3bl. [Ipumenenue. axapo3a. CtpoeHue moJiekyibl. CBOMCTBA,
IIPUMEHEHHUE.
Kpaxman u nemnono3a — npeIcTaBUTeNH IPUPOIHBIX TOIUMEPOB. PU3HUeCcKUe U
xumuueckue cBoiictBa. Haxoxnenue B npupose. Ilpumenenue. AneraTHoe BOJIOKHO.
JdemoHcTpaumnu.
JlabopaTopHubie onbIThI. 1.B3anmoseiicTBre pacTBopa ritoko3sl ¢ ruapokcuaom meau (11).
2.B3aumoieiicTBHUE TIIFOKO3bI C aMMHAYHBIM PACTBOPOM OKcHjia cepedpa. 3.Bzaumoiericteue
caxapo3bl ¢ THIPOKCUJIOM Kaiiblius. 4.B3aumoeiicTBue kpaxmaia ¢ M0JI0M, THAPOJIU3
KpaxMmana. 5.03HakoMiieHHEe ¢ 00pa3laMu IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.
IIpakTuyeckas padora. Peuienue sKkchepumMeHmanvHvlx 3a0a4 Ha NOJy4eHue u
PAacnosnasanue OpeanuiecKux 6euecms.
A3oTcoaepxaime oprannyeckue coeauHenus (7 yacon)
Tema 11. AMMHBI 1 AMMHOKHUCJIOTBI. 3 yaca
Amunbl. CtpoeHue MoJiekysl. AMuHorpynna. dusnyeckue 1 XMuMUYecKHe CBONCTBA.
Crpoenue mosnekyinbl anunuHa. CBoiicTBa aHmimHa. [Ipumenenue.
Amunoxkucnotsl. U3omepust u HomeHnkiiatypa. CBoiicTBa. AMMHOKUCIIOTHI Kak aMm(pOTepHbIE
opraHuyeckue coequHenus. llpumenenue.
['eneTnveckas CBSI3b aMMHOKHCIIOT C IPYTUMH KJIACCAMH OPTaHUYECKUX COECTUHEHUM.
Tema 12. beaku. 4 yaca
benku — npupoaHeie nomuMmepsl. Coctas u crpoeHne. PU3nueckne 1 XMMUYECKUE CBOKCTBA.
[IpeBpaienus 6€IKOB B OpraHu3Me. Y Crexu B U3y4eHUU U CHHTE3€ OEIKOB. OHSATHE 00
a30TCOAEpKANUX MeTepOIUKINIecKUX coequHenusax. [Tupuaun. [Tuppon. [InprumuanHoBEIE
U IIypUHOBBIE OCHOBAHUSI.

HyxiienHOBbIE KUCIOTBI: COCTaB, CTPOEHUE. UMUS U 3[I0POBBE UeoBeka. JlekapcTaa.
[IpoGnemsbl, cBsi3aHHBIE C TIPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

JemoncTpaumu. 1. Oxpacka TKaHH aHUJIMHOBBIM KpacuTeneM. 2. JlokazarenbCcTBa HATMYUS
(YHKIIMOHAJIBHBIX TPYII B PACTBOPaX aMHUHOKHCIIOT.
JladopaTopHble onbIThl. 1. PacTBopenue u ocaxknenue 6enkoB. 2. Jlenatyparus 6enkoB. 3.
[{BeTHBIE peakuuu OETKOB.

Boicokomosiekyasipable coeqnHenns (8 yacon)

Tema 13. CunTeTHYecKHE MOJMMepPbI (8 yacoB)
[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX coequHeHusX. CTpoeHue Mosekyia. CtepeoperyssipHoe u
cTepeoHeperyispHoe crpoernre. OCHOBHBIE METO/Ibl CHHTE3a noauMepoB. Kiaccudukanus
mwiactMace. Tepmomnactuunbie nonuMepsl. [lonmustunen. [lomunponunes.
TepmomnactuyHocTh. TepMOpEaKTUBHOCTD. MHTETHUYECKUE Kayuyku. CTpoeHue, CBOWCTBA,
MOJIyueHUE U MPUMEHEHHe. HHTeTH4ecKre BosiokHa. Kanpon. JlaBcan.
O060061eHre 3HaHUH TI0 KypCy OpraHndeckoi xumun. Oprannyeckasi XaMus, 4YeJI0OBEK U
pHUpoaa.
Jemoncrpanun. O3HaKOMIIEHHE C 00pa3liaMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
Kay4yKOB.
JlabopaTopHble onbIThI. 1. V3ydeHue cBONCTB TEPMOIIACTUYHBIX OJIUMEPOB. 2. M3yueHue
CBOWCTB CUHTETUYECKHX BOJIOKOH.
IIpakTHyeckas padora. Paco3HaBaHue MIacTMacc ¥ BOJIOKOH.
Pacuernbie 3a1auu. Penienue pacueTHBIX 3a/1a4 Ha ONpeAeNieHUe MacCOBOM WM 00BEMHOMN
JI0JIA BBIXO/Ia MPOJIYKTa PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

IMoypounoe miianuposanmne 10 kiaacc



Ne lnara [Kopp.| HaumeHoBaHue pa3iesioB, TeM Bcero

n/n MAThI JacoB

1-2 [Ipenmer opranndeckoit xumun. @opMUpOBaHNE OPraHUIECKON XUMHUH KaK | 2
Hayku. OCHOBHBIE TTOJIOKEHUSI TEOPUU CTPOSHHSI OPTaHUIECKUX
COCIMHEHUM.

3. DJNEeKTpOHHAs PUPOIa XUMUUECKUX CBSA3EH B OPraHMYECKUX coequHeHusx. | 1
Knaccugukamnus opraHnuecKiux COeaMHEHUI.

4, [TpakTudeckas padbora Nel «KauecTBeHHOE OTIpeielieHHE yriiepoia, 1
BOJIOpPOJIa U XJIOPA B OPraHUYECKUX BEIIECTBAX)

5-6 DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AJIKaHOB. ['omMoJioTn 1 2
n3oMephl akaHoB. HoMeHkatypa ankaHoB

7 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB 1

8 [Tony4yenue u npuMeHeHue ankaHoB. LukioaikaHsl 1

9 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. 1

10 CBoiicTBa, NOJIY4€HHE U IPUMEHEHNE aJIKEHOB. 1

11 [IpakTnueckas paborta Ne 2 «Ilonyuenue sTusaeHa U u3ydyeHue ero cBoiicrey | 1

12 Pemenne 3a1a4 Ha HAXOXKEHHUE MOJICKYISIPHOM (hOpMYITBI Ta3000pa3HOTO
yTJeBOI0poa

13 [ToHaTHE 0 AMEHOBBIX yriieBoopoaax. [IpupoaHslil kayayk 1

14 Pemenue pacueTHbIX 3a/1a4 1

15 KourpoJsbHas padora Nel no teme: «IlpeaejibHble yrieBoI0POABbD). 1

16 A1leTriieH U €ro roMOJIOTH 1

17 [TonydyeHnue u mpuMeHEHNe aleTUIeHa 1

18 DIIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHUE OeH3oa. M3omepus u 1
HOMEHKJIaTypa apeHOB

19 duznyeckue U XMMHUYECKHe CBOMCTBA O€H301a U €ro TOMOJIOTOB. 1

20 O600marmui YpoK 1Mo TeMe «YTJIEBOJI0POIbI 1

21 [Ipupoanblii 1 HomyTHBIC HEPTIHBIE Ta3bl, KX COCTAB U UCIIOJIL30BAHUE. 1

22 Hedts 1 Hedrenponykrsl. [leperonka nedru. 1

23 Kpekunr Hedru. 1
Koxcoxumuuecxkoe npouzsoocmeo

24 CrtpoeHue npeebHbIX OJHOATOMHBIX cUPTOB. M3oMmepus n HoMeHknaTypa | 1

25 CaoiicTBa MeTaHoua (3TaHoJsa). Ou3nonorunyeckoe 1elCTBUE CIIMPTOB Ha 1
opranu3M uenoBeka. [loxydyenue cnuptoB. [Ipumenenue

26 MHoroaTOMHBIE CIUPTHL. DTHICHTIIUKOIb, TulepuH. CBONCTBA, 1
pUMEHEHUE.

27 CrtpoeHue, CBOICTBA U MpUMeHEeHue GeHoa. 1

28 Kap6onunbabie coequHenus. Anbaeruabl. CTpoeHHe MOIEKYIIbI
dbopmanpaeruaa. 3oMepus u HoMeHKIAaTypa

29 CoiicTBa anbaeruioB. [lonyueHre u npuMeHeHue anbAeru1oB. ALETOH —
IpeJCTaBUTENb KETOHOB

30 Ob6ommatonuii ypok mo teme: «Kucinopoacoiepxaniue opr.coeAMHEHUsD

31 KonTpoabsHnas padora Ne2 nmo reme: «Kucaopoaconep:xamme
OpraHu4ecKkue coeJUHEHHUs»

32 OnHOOCHOBHBIE TTpeJieNibHbIe KapOOHOBBIE KUCIOTHI. CTpOEHHE MOJIEKYI. 1
W3omepust 1 HOMEHKJIATypa.

33- CBoiicTBa KapOOHOBBIX KHCIOT. [TosyueHne u npumMeHeHue 2

34




35 KpaTkue cBeneHus o HenpeaeabHbIX KapOOHOBBIX KUCIIOTaX. I'eHneTnueckass | 1
CB$13b KapOOHOBBIX KUCIIOT C IPYTUMH KJIacCaMH OPraHMYECKHX COSIMHEHHH

36 ITpaktnyeckas pabora Ne3 «Ilomydenue u cBoiicTBa KapOOHOBBIX KHCIOT 1

37 [Ipaktuyeckas padora Ne4 «Pemenue skcriepuMeHTaIbHBIX 3a7a4 Ha 1
pacro3HaBaHHe OPraHUYECKUX BEUIECTBY»

38 CtpoeHne 1 CBOMCTBA CI0KHBIX 23PHUPOB, UX TPUMEHEHHE 1

39 JXKupsl, ux cTpoeHue, CBOICTBA U IPUMEHEHHE 1

40 Yrnesonwl (0630p)

41 I'moko3a. Ctpoenue monekynsl. M3omepus. usnyeckue cBoiicTBa 1
HaXO0XJICHHE B TIPUPOJIE.

42 XUMHUYECKUE CBOMCTBA IITIOKO3bI. [IpuMenenue.

43 Caxapo3sa. Haxoxnaenue B npupojie. CBolcTBa, MPUMEHEHUE

44 Kpaxmai, ero ctpoeHne, XUMU4ECKUE CBOMCTBA, TPUMEHEHUE. 1

45 Henmtono3a, ee cTpoeHue U XUMUYECKHe cBoicTBa. [Ilpumenenune 1
EJITIONIO3bI. AIIETaTHOE BOJIOKHO.

46 [Ipaktuueckas padota Ne 5 «Pemienne s3KCIEpUMEHTATBHBIX 3371a4 Ha 1
MOJTyYeHHE M PACIIO3HABAHNE OPTAaHUYECKUX BEIIECTBY

47 AmuHbl. CTpo€HHE U CBOMCTBA aMUHOB IIPEAEIBHOTO psifa. AHWINH KaK 1
MPECTABUTENb APOMATHICCKUX aMUHOB

48 AMHHOKHCIIOTBI, UX CTPOCHHE, N30MEpHs U CBOWCTBA. 1

49 I'eHeTrueckas CBsI3b aMHHOKHCIIOT C IPYTUMH KJTACCAMH OPTaHUIECKUX 1
coeMHEeHNI. Perienne pacyeTHbIX 3aa4

50 KonTpoanHasi paora Ne3 mo teme: «Cioxknbie 3pupbl. 1
Kupbl. Yri1eBoabD)

51 benku — npupoansie momumepbl. CocTaB U CTpOEHUE OCIKOB 1

52 CaoiicTtBa 6enkoB. [IpeBpaiienne 6eIKOB B OpraHu3Me. Y Crexu B u3ydeHuu | 1
U cCuHTe3e OEIKOB.

53- [TonsaTue 06 a30TCOAEPIKAMNUX TETEPOIMKINICCKUX COCTUHEHUSX. 2

54 HyxnenHoBbIe KUCTOTHI

55 XUMHS ¥ 30pPOBHE YEIIOBEKA

56 [ToHsiTHE O BEICOKOMOJICKYJISIPHBIX COCMHEHUSIX, 3aBUCUMOCTb UX CBOMCTB | 1
oT cTpoeHusi. OCHOBHBIE METO/Ibl CHHTE3a MOJIMMEPOB

57 Knaccudukanus mnactmace. Tepmoruiactuunblie moaumepsl. [lommatumnen. 1
ITonunponunen

58 Cunrernueckne kayuyku. CTpoeHHe, CBOICTBa, MOJIydeHUE U TpuMeHenue | 1

59 Cunrernueckue BosiokHa. Kanpon. JlaBcaH. 1

60 [TpakTuueckas pabora Ne6 «Pacrno3HaBaHue IIaCTMACC M BOJIOKOH) 1

61- Pemenue pacueTHbIX 3a1a4 pa3HbiX TUHOB. [loroToBKa K HTOTOBOM 2

62 KOHTPOJIBHOH paboTe

63 KonTpoasnas pabora Ned4 mo remam: «Kucinopoacoaep:xamme 1
OpraHu4YecKue coeJUHEHUs», «A30TcoepKalIue OPraHnyecKue
COe/IMHEHHUSs»

64 O060011eHMEe 3HAHHH IO KYpCY OpraHUYEeCKOH XUMHH. 1

65 Opranuyeckasi XuMusi, 4€JI0BEK U IPUPOAA 1

66 IToBTOpenue. Perenne pacueTHbIX 3a1a4 pa3HbIX TUIIOB. 1

KontponsHsix padot —4 . IIpaktuueckux pador - 6



TemaTnueckoe njanuposanue 11 kiaace
Tema 1. BakHelimue xuMu4yeckne MOHATHS M 3aKOHBI (4 1)
Atom. Xumnueckuid aneMeHT. M3otonel. [IpocThie U ClI0KHBIE BEIIECTBA.

3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAIeHUs SHEPTUHU TIPU
XMUMHUYECKUX peaKlMsaxX, 3aKOH MOCTOsIHCTBA coCcTaBa. BeliecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.

Tema 2. [leproanyecKkuii 3aKOH M NEPHOAMYECKAS] CUCTEMAa XUMHYECKHUX 31eMeHTOoB /1.
N. MeHaeneeBa Ha OCHOBE YUYEHHUS 0 CTPOEHHHU ATOMOB (5 1)

AtomHbIe opOuTany, S-, p-, d- u f-anextponsr. OCOOCHHOCTH pa3MEIIeHHUS JIEKTPOHOB T10
opOUTANIIM B aTOMax MaJibIX ¥ OOJIBIINX MEPUOA0B. DHEPreTUYECKHE YPOBHHU, IO JYPOBHH.
CBs13b EPUOAMYECKOTO 3aKOHA U MEPHUOIUUECKON CUCTEMbl XUMUYECKUX AIIEMEHTOB C
Teopuel cTpoeHus aroMoB. KOpoTkuil ¥ IIIMHHBIN BapHaHTHI TaOJIUIIBI XUMHUYECKUX
31eMeHTOB. [1o0)KeHne B IEpUOIUYECKON CUCTEMe XUMHYECKUX AnemMeHToB /1. W.
MenzeneeBa Bo10po/a, JaHTAHOUAOB, aKTHHOUIOB M HCKYCCTBEHHO MOJTy4EHHBIX
3JIEMEHTOB.

BanenTHOCTS M BaJIEHTHBIC BO3MOKHOCTH aTOMOB. HepI/IOI[I/I‘ICCKOG N3MCHCHHEC BAJICHTHOCTHU
" pa3MCpoOB aTOMOB.

Pacuernble 3a1aun. Briuncienus maccol, 00beMa UM KOJIMYECTBA BEIECTBA MO0 3BECTHOM
Macce, 00beMy MU KOJIMYECTBY BEUIECTBA OJJHOTO U3 BCTYMUBIIHUX B PEAKIIHIO HIIN
MOJIyYUBIIUXCS B PE3yJbTaTe PEaAKIIUU.

Tema 3. Ctpoenne BemectBa (9 4)
Xumuyeckasi cBsi3b. Buabl 1 MexaHH3MbI 00pa30BaHUsl XUMHUECKOH cBsi3U. MIOHHas CBS3b.
Karnons! n annonsl. KoBaneHnTHas HenomnsipHast cBsi3b. KoBanieHTHas OJIIipHAst CBSI3b.
DnekTpooTpUularenbHOCTh. CTeneHb OKKUcleHna. MeTtamueckas cBsi3b. BogopoaHas cBA3b.
[IpocTpancTBEHHOE CTPOEHUE MOJIEKY HEOPraHUYECKUX U OPraHMYECKUX BEILIECTB.

Tumnsl KPUCTAJTUIMYCCKUX PCIICTOK U CBOICTBA BEIIECTB.

HpI/IqI/IHLI MHOF006pa3I/I}I BCHICCTB: U30MCEPHs, TOMOJIOTUs, aJITIOTPOIINA, NU30TOIIH.



Hucniepcusie cucteMbl. ictuaHbie pacTBOpBI. CIOCOOBI BBIPAKEHHS KOHIICHTPAIHH
pPacTBOPOB: MaccoBas J0JI1 PACTBOPEHHOIO BEILECTBA, MOJIIpHAsl KOHLIEHTpaLUs.
Komnonansie pactBopsl. 30511, Iellu.

JemoncTpanuu. Mojienu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAINTIMYECKUX
KpUCTAJIIMYECKUX perieTok. D¢ dext Tunaans. Moaenu MojieKyll H30MepOB, TOMOJIOTOB.
IIpakTnueckas padora. [IpurotoBieHue pacTBOPOB C 3a1aHHOM MOJISIPHOM
KOHUEHTpALUEH.
Pacuernbie 3a5auun. Brrunciienne mMaccsl (KOJMYECTBA BELIECTBA, 00bEeMa) MPOIyKTa
peaKuru, €CIIM ISl €ro MOJIy4EHHU IaH PAcTBOP C ONPEIEIEHHOW MaCCOBOM J0JIEH
HCXOJJHOTO BEILIECTBA.
Tema 4. Xumnueckue peakuuu (13 1)
Knaccudukanus XuMHYeCKUX peakiiuii B HEOPraHM4eCcKo U OpraHuuecKoi XUuMHUHU.
CKopocTb peakiuy, ee 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB. 3aKOH JEHCTBYIOIKUX Macc.
Ouneprug aktuauuu. Karanus u karanuzaropsl. O6paTUMOCTh peakiuil. XUMHUYECKOe
paBHoBecHe. CMellleHne paBHOBECHUS N0 IEUCTBUEM pa3nnyHbIX GakTopoB. [Tpunuun Jle
aTenbe. [Tpon3BOACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
OnexTpoauTHueckas auccoruanus. CUibHbIE U c1a0ble AMeKTPoIUThl. KucIoTHO-OCHOBHBIE
B3aMMOJIEMCTBUA B pacTBopax. Cpela BOJHBIX paCTBOPOB: KHCIIAsA, HEUTpaJIbHas,
menounas. MonHoe mpoussenenne Boibl. Bogopoausrit mokasarens (PH) pacteopa.
['maponu3 opraHn4YecKux 1 HEOPraHUIECKUX COCTUHEHNN.
JeMoHcTpanum. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHILIEHTPALIUU U TEMIIEpaTyphI.
PasnoxeHne nepokcuia BOIOPOAa B IPUCYTCTBUM KaTanu3aropa. OnpeneneHue cpesl
pacTBOpa ¢ MOMOIIBIO YHUBEPCAIBHOIO HHAMKATOPA.
JlabopaTopHble onbIThl. [[poBeieHNe peakiii HOHHOTO OOMEHa JIJIsl XapaKTePUCTUKH
CBOMCTB 3JIEKTPOJIUTOB.
IIpakTHyeckasi padora. BiusHue pa3nudHbix pakTopoB HA CKOPOCTh XUMHUECKOM
peaxkuuu.
PacyeTrHble 3agaun. Boruncienus Macchl (KOJIMYECTBa BELECTBA, 00beMa) MPOIYKTa
peakuuu, eciii U3BECTHA Macca NCXOJHOTO BEIIECTBA, COAEPIKALLET0 ONPEACICHHYIO JOJII0
MpUMecCeH.
HEOPI'AHUYECKASA XUMMUA
Tema 5. Merajuibl (144)
ITonoxeHne METaJIOB B IEPUOANYECKON CHCTEME XMMUYECKHUX DJIEMEHTOB
. U. MenneneeBa. OOmmue cBOWCTBA METAIIIIOB. DJIEKTPOXUMUYECKUN PsiJl HATIPSKEHUH
MeTajuioB. O0mmue crnoco0bl MOTyYeHHs] METAIIIOB. DJIEKTPOJIM3 PaCTBOPOB U
pacrnaBoB. [lonsaTre o koppo3uu MeTayuioB. CiocoObl 3alIUThI OT KOPPO3HUH.
O0630p MeTaJUIOB TJIaBHBIX NOArpynn (A-Tpymi) NepUOAUYECKON CUCTEMbl XUMUUECKUX
JJIEMEHTOB.
O0630p MeTay10B NOO60YHBIX oArpynn (b-rpymi) nepruoguueckoi cUCTEMbl XUMUYECKUX
3JIEMEHTOB (Me/lb, LIMHK, TUTaH, XPOM, >KeJIe30, HUKEb, MJIaTHHA).
CrinaBel METaJIIOB.
Oxcupl U THIPOKCHIBI METAJLIOB.

JemoncTpanuu. O3HakoMIIeHHE ¢ 00pa3laMi METAJUIOB U UX COeTMHEHUH.
B3aumonelicTBue METOYHBIX U HIEII0YHO3EMEIBHBIX METAJUIOB ¢ BOJIOW. B3aumoneincreue
MEJIU C KUCIIOPOJIOM U cepoit. DnekTpoiu3 pactBopa xinopuaa Meau(ll). OnsITsl o koppo3uu
METAJJIOB U 3aIlUTE OT HEe.

JlabopaTopHble onbIThl. B3anMoaelicTBHE IIMHKA U JKEJI€3a C pACTBOPAMU KUCJIOT U
nienoyeil. 3HakoMCTBO ¢ 00pa3liaMy METAJUIOB U UX pyJamH (padoTa ¢ KOJUIEKIUSIMH).



Pacuernbie 3a5auun. PacueTsl 10 XUMUYECKUM YPAaBHEHUSAM, CBA3aHHbBIE C MACCOBOM JOJIEH
BBIXOJIa NIPOJIyKTa PEaKLMU OT TEOPETUUECKH BO3ZMOMKHOTO.

Tema 6. Hemerasinl (10 u)

00630p cBoiicTB HEMETAIOB. OKUCIUTEIHEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA TUITHYHBIX
HemeTauoB. OKCHABI HEMETAIUIOB M KHCIIOPOACOAEpIKaIIne KUcIoThl. BogopoaHsie
COCJIMHEHUS] HEMETAJLIOB.

Jemoncrpanuu. O6pa3isl HemetawioB. OOpasiipl OKCHI0B HEMETAIIOB U
KHCIJIOPOJICOAEpKaNMX KUCIO0T. ['operne cepsl, pocdopa, sxenes3a, MarHus B KHCIOPO/IE.

JlabopaTopHble oNbITHI. 3HAKOMCTBO ¢ 00pa3laMi HEMETAJUIOB U UX IPUPOIHBIMU
coeMHEeHUsIMH (paboTa ¢ KOJUIeKIUsIMH). Pacnio3HaBaHMe XJIOPUJIOB, CyIb(}aTOB,
KapOOHaTOB.

Tema 7. I'eHeTHUYeCKasi CBA3LHEOPTraHUYECKHX U OPTAaHMYECKHUX BeleCTB.
IIpakTukym (13 4)

['eneTnveckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

[IpakTHkyM: pemeHne SKCIIepUMEHTAIBHBIX 3aa4 [0 HEOPraHNYEeCKOM XNUMHH; pEelIEHNE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 OPraHUYeCKON XUMHH; PELIEHNE MPAKTHYECKUX PACUETHBIX
3aJa4; NoJy4eHue, cCoOnpaHue U pacro3HaBaHUE Ta30B.

IToypounoe mianupoBanue 11 kiaacc

XUMHUYCCKHUX JJICMCHTOB C Teopneﬁ CTPOCHUS aTOMOB.

Ne | cpoku || Koppe HaumenoBaHue pa3jaesia u TemM Yacel

ypo KU Y4eOHOro

Ka JIaThI BpeMeHH

n/n

1 TEOPETHYECKHUE OCHOBbI XUMHUH 4
Baxueiinmue xumuyeckne NOHATHS M 3aKOHbI 1
BBoanslii uncTpykTaxk no Th. AToM. XUMHUYECKUI 3JIEMEHT.
H3otonsl. [IpocThie U ClI0kKHBIE BEIIECTBA.

2 3aKOH COXpaHEHHUs U MPEBPALCHUS] MACChl U SHEPTUU TIPU 1
XUMHUYECKUX PEAKIIUX.

3 3aKOH MOCTOSIHCTBA COCTaBa, BEILIECTBA MOJIEKYIISIPHOTO U 1
HEMOJIEKYJIIPHOTO CTPOCHHSI.

14 | | | Pemenue 3a1a4 1 ynpakHeHHUIt |1

5 Ilepnoanyeckuii 3aK0H U MEPHOIUYECKAS CHCTEMA 5
xumn4deckux 3jeMenToB /.M. MeHmesieeBa Ha OCHOBE 1
YUYEHHUSs 0 CTPOCHUHN ATOMOB
AtomHbIe opbuTany, S-, p-, d-, f-amexrporsl. OcobeHHOCTH
pa3MenieHus 3JIEKTPOHOB 0 OPOHUTATISIM B aTOMaxX MajbIX U
OOJBIINX MEPUOI0B. JHEPTETUUECCKUE YPOBHU U MOAYPOBHU

6 CBs13b IEPUOUYECKOTO 3aKOHA U MTEPUOANUECKON CUCTEMBI 1




KopoTkuii u JyIMHHBIN BapuaHThI TaOIUIIBI XUMHYECKIX
HJIEMEHTOB

7 [TosioxkeHrEe B NEPUOANUECKON CUCTEME XUMUYECKUX 1
anemenToB JI.M.MeHneneeBa BoJopo1a, JaHTAHOUIOB,
AKTUHOMIOB ¥ MCKYCCTBEHHO IOJIYYE€HHBIX JIEMEHTOB

8 BaneHTHOCTb U BalleHTHBIE BO3MOXHOCTH aTOMOB. 1
[lepromueckoe N3MEHEHUE BAJIEHTHOCTH U Pa3MEPOB aTOMOB.

9 KonTtpoabHnas padora Nel no temam: « Teoperuueckue 1
OCHOBBI XUMHH. [leprnoanueckunii 3aKOH U NEPUOANYECKAs
cucTeMa XuMudeckux ayemenToB J[.11.MenpaeneeBa Ha OCHOBE
YUEHUSI O CTPOCHHUU aTOMOBY

10 Ctpoenue BeuecTBa 9
Bunel u Mexanu3Mbl 00pa30BaHUs XUMUYECKOH CBSI3U. 1
Honnas cBsa3b. Katnons! 1 annonsl. KoBasieHTHas HenossipHas
cBs3b. KoBanenTHas nossipHasi CBS3b

11 XapakTepuCTUKN XUMHUYECKOU CBsI3H. [IpocTpancTBEHHOE 1
CTpOEHUE HEOPraHNYECKHX U OPraHUYECKUX BEUIECTB U
XUMHYECKOMN CBSI3HU

| 12 || | Tunel KpUCTAIUTMYECKUX PEHIETOK U CBOMCTBA BELIIECTB. 1

13 [IpuurHbI MHOrOOOpa3us BEIIeCTB: U30MEpHSsl, TOMOJIOT S, 1
QJJIOTPOTIHSI, U30TOTIHSI.

14 Hucnepcubie cuctemsl. MictuaHbie pacTBOphl. Komutonaabie 1
pactBopbl. 3osu. ['enu.

15 CriocoObI BeIpaKEHHST KOHIIEHTPAI[UU PacTBOPOB: MacCOBas 1
JI0JIsS pAaCTBOPEHHOTO BEIIECTBA, MOJIIpPHAs] KOHIIEHTPALIUSL.

16 HNucrpykrak mo Th IlpakTuyeckasi padora Nel 1
«ITpuroToBieHue pacTBOPOB € 3aJaHHON MOJISIPHOM
KOHIIEHTPaLKEC».

17 Brruucienue macchl, KOJIMYECTBA BEEeCTBa, 00beMa nmpoaykra| 1
peaxiuu, eciiy AJsl €ro MOoJy4eHHsl IJaH pacTBOD ¢
OIPEJICIICHHON MAacCOBOM J0JIeH UCXOHOTO BEIIECTBA.

18 Pemenne pacuérnpix 3agad. Tect mo teme: «CTpoeHue 1
BEIIECTBA

19 XHMHYECKHE peaKIuu 13
Knaccudukanus XuMrUuecKux peakluuii B Heopranuueckoit u | 1
OpraHNYeCcKON XUMUHU.

20 OKuCINTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN 1

21 CKopocTh peakim, e€ 3aBUCUMOCTb OT pa3IMYHbIX (GakTopoB. | 1
3aKOH JNENCTBYIOUIMX MAcC. JHEPrUsl aKTUBALIUH.

22 Karanu3 n katanuzatopsl. OOpaTUMOCTh XUMHUECKHX 1
peaxkuun

23 . Xumnueckoe paBHoBecHe. CMEIEHNE paBHOBECHS 110 1
nevictBueM pasznnuHbIX (paktopos. [Ipunnun Jle-Ilatense

| 24 | 1




| 25 || | [Tpou3BOICTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM. | 1

26 DnexTponuTrdeckas aucconuaius. CuibHbIE U cradbie 1
ANEKTPOJIUTHL. KHCTIOTHO-OCHOBHBIE B3aUMOJICHCTBUS B
pacTBOpax.

| 27 || | I'maposin3 opraHM4ecKuX U HEOPraHUYECKUX COEAMHEHHUI. | 1

28 CocraBneHne ypaBHEHUH THAPOIIH3A OPraHMYECKUX 1
HEOPraHWYECKUX COCAMHCHHUIA.

29 Cpena BOJHBIX PacTBOPOB: KHCIasl, HEHTpanbHas, menouHas. | 1
Nonnoe npoussenenue Boabl. Bogopoanslii nokasarens (pH)
pacTBopa.

30 O06o006mieHne 1o TeMe «XUMUYECKUe peakium». Berancnenns | 1
MAacChI TTPOIYKTa PEAKINH, €CITU U3BECTHA Macca UCXOHOTO
BEIIECTBA, COJICPIKAIIETO ONPEACICHHYIO JIOJ0 MTPUMECEH

| 31 || | KountpoJabHas pa6ora Ne2 no teme: « XMMHUECKHE PEAKITUN) | 1

32 HEOT'PAHUYECKAS XUMUSA 14
MeTaanbl AHanu3 pe3ynbTaTOB KOHTPOJBHON paOOTHI. 1
[TosoxkeHne MeTamioB B IEPUOJUYECKON CUCTEME
xuMuueckux aementoB JI.1.MeHnneneena.

33 [oBTOpHEI HHCTPYKTaX 1O Th. 1
OO611ue cBoiicTBa METAIOB. DIEKTPOXUMUYECKUHN Pl
HanpsHKEHUA METaJIOB

| 34 || | O61ue crnocoObl MOTYyYeHHSI METAJLIOB. | 1
| 35 | | DieKTponM3 PacTBOPOB M PACILIABOB BELIECTB | 1

36 [Tonsitue o Koppo3uu MeramioB. CrocoObl 3alIUThI OT 1
KOPPO3UHU.

37 0O0630p METAJTOB TJIABHBIX MOATPYII TEPHOIAYECKON 1
cucteMbl Xumuaeckux demMeHToB (I u |l rpymmsr).

38 0O0630p METAJTOB TJIABHBIX MOATPYII IEPHOIAUECKON 1
cucteMbl xumuaeckux daemeHToB(111 rpynmer).

39 00630p MeTaAITOB TOOOYHBIX TOATPYII MTEPUOAUIECKOM 1
CUCTEMbl XUMHYECKUX IEMEHTOB (Me/lb, IMHK, TUTaH)

40 0O0630p MeTaII0B MOOOYHBIX MOATPYII HEPUOAUUECKON 1
CUCTEMbl XUMHUYECKUX IEMEHTOB (XpOM, 5KeIe30, HUKEIb,
TJIaTHHA)

| 41 || | CrutaBbl METAJLJIOB. | 1
| 42 || | OKCuIbl ¥ TUAPOKCUIBI METAJIJIOB. | 1

43 PacyeTsl Mo XMMHUYECKUM YpaBHEHUSIM, CBSI3aHHBIE C 1
MacCOBOM J0JIeH BBIXOJIa MPOIYKTa PEAKIIUU OT TEOPETUUECKH
BO3MOKHOTO.

| 44 || | O6006mienne mo Teme: «MeTabhy | 1

45 KonTpoubsnas padora Ne3 no reme: «Meramisp 1

46 HemeTasibl 10
AnHanu3 pe3ynbTaToB KOHTPOJIbHON paboTsl. O030p CBOWCTB 1
HemeTaioB. CTpPOCHHE U CBOMCTBA MPOCTHIX BEIIECTB —




HCMCTAJJIOB.

47 OKUCIINTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THITMYHBIX 1
HEMETaJJIOB.
| 48 | | Oxcupr HeMeTaIOB | 1
| 49 | | Kucioposicoaepsaniye KHCIOTHI | 1
| 50 | | OxucinTenbHbIe CBOMCTBA A30THOM KMCIOTHI | 1
o1 OxucauTenbHble CBOMCTBA CEPHOM KUCIIOTHI 1
52 Boaopoaneie coeqMHEHNS] HEMETAIIIIOB 1
53 Pemienne 3a1a4 u ynpaxHeHU 1
o4 O6061mmenue o teme: «Hemeranmsn» 1
55 KountpoabsHas padoraNe4 no teme: «Hemerammsny 1
56 I'eneTn4eckasi cBSI3b HEOPraHMYECKHUX U OPTraHNYECKHX 13
BewecTB. [IpakTukym 1
AHanu3 pe3yinbTaTOB KOHTPOJIBHOM paboThl. ['eHeTHUECKas
CBSI3b HEOPraHMYECKUX BEIICCTB
S7 I'eneTndeckas CBSI3b OPraHUYECKUX BEIIECTB. 1
58 ['eHeTndeckast CBSI3b HEOPraHUYECKHUX BEIIECTB U 1
OpraHNYECKUX BEILECTB
59 HNucrpykrax nmo Th IlpakTuueckas padora Ne3 «Pemenne 1
9KCIEPUMEHTAJIbHBIX 337324 0 HEOPTraHUYECKON XUMUN.
60 HNucrpykrax o Th IlpakTuueckas padora Ned4 «Pemenne 1
SKCIIEPUMEHTAJIBHBIX 3aJ[a4 0 OPraHNYeCKOW XUMUNY.
61 Hucrpykrax o Th IlpakTuueckas padora NeS «Pemenne 1
JKCIIEPUMEHTAJIBHBIX 3aa4 0 TeMe «MeTalibl U
HEMETaILJIbD».
62 HNuctpykraxk o Th IIpakTuyeckas padora Ne 1
6« lomyuenue, cobupanue 1 pacrio3HaBaHUE T'a30By.
63 brITOBast XuMHU4eckass r(paMOTHOCTD 1
64 Pemenne pacu€THbIX 33724 110 HEOPraHUYECKONW XUMUHU 1
65 O0600611eHNEe IO KypCy XUMUHU. 1
| 66 | | AiToroBasi KOHTpPoJILHAsS paGoTa | 1
| 67 | | AHanM3 pe3ysIbTaToB KOHTPOJTEHOH PaGOTHI |1




