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MHOSACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KouHuenuuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToNIokKeHU «CTpateruu pa3BuTUs BocnuTaHus B Poccuiickoii
Odenepanuu Ha niepuos 10 2026 ronma» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS OOYYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, PE3yabTaTOB OOy4eHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHUCTEME XHMHYECKOTrO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peanusyercs xummueckoe oOpa3oBaHUE
oOydJaromuxcs Ha YpOBHE CPEHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeaMera «XHUMHA», COJIEpKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
mporpaMme MO0 XHMHHU C YYETOM crnenuduKd HayKd XUMHH, €€ 3HA4eHUS B
MO3HAHWW TPUPOJLI M B MAaTEPUATBHOW >KU3HM OOIECTBA, a Takke C Y4ETOM
o0mMX Meaeil M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOylo poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOW KYJIBTYpPHI.
Ona BHOCHT CBOHM BKJIaJ B (POPMUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOJBI M YeNoBEKa, KOTOpoe (OpMUPYETCS B XHUMHM Ha OCHOBE MOHUMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAKOUIEr0 MHpa, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOJIUMBIM YCIOBHUEM YCIICIITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAampaBlieHA Ha pPEIICHUE
I00adbHBIX MOPOOJIEM YCTOMYMBOIO PpAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMH LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsi  BBIPAaOOTKH  MHUPOBO33PEHUYCCKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUA B JKU3Hb COLMUYMa, MPOJAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionuMHi  TIpeAMeTa  «XUMUS»  SIBIAIOTCS 0a30BbIe KypChl —
«Oprannueckas xumusi» U «OOmEas ¥ HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npenMera o0ecrneyuBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEr0 MHOTI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJIXOJa K U3Y4YeHHI0 Yy4eOHOro wmarepuaia U OOyCIIOBIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX
NpeICTaBleHut 0 CTpoeHuu BemecTB. CBeraeHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IIOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYAIBLHBIE
MPEICTABICHUS O XMMHUYECKOUN CBS3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLINH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEIOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKKE O XMMUYECKHUX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
AJIEMEHTAMH COJIEPKAHUSA, HMEIOMHUMHU KyJbTYpOJIOTHYECKMI W MPHUKIAJTHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3U XUMHUU C
OPYTMMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEJIILHOM M NPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K Ipoleccy
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPWIOKEHUA XUMHH, TOMOTaroT
BBIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBbIX
npo0yiemMax, CBA3aHHBIX C XMUMHUEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, pEeHIeHUs HMHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTATBHBIX MCCIEeI0BATEIbCKUX 3a/1ad. B 1enom conepkanue yueOHOTo
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS ~ HM3YYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y O0Y4YaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJISI MOHUMAHMUS
¢unocopckux HaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBONCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYTEM OHKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMM MeXAy HOBBIMH (akTaMM U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIieM, a
TaKKe MpobsieM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, CHIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBHBIX Y4YEOHBIX JEUCTBUH, uUMeomux 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHUECKON
U HCCIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHHUH
XUMUHU.

B npaktuke npenogaBaHHs XMMHM KakK Ha YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
MIPEIMETA SBIJISIETCS BIIOJHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMM LIEJIAMH HM3Y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHUYECKUX peaKluid, HEOOXOAUMBIX I MNpUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOIEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEpPUMEHTa, COOJIOJCHUEM  IpaBuil
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpellHero obmiero odopazoBanus. CerojHs B
NpernojaBaHud  XMMUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEIANOoYTECHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00I1I€00pa30BaTeIbHON OpraHMu3alliy, BIACIONIETO HE
HAOOpOM 3HaHUM, a (YHKIUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh Croco0aMu u
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEATbHOU JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM NpU HU3y4YEHUH MNOpeaMeTa «XUMHS» JAOMHUHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamus 00y4yarouuxcsl K YCIOBHSIM THHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHATHIO TPAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarONmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHWE JMJISI Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OMbITa JEATEeIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CoCcOOHOCTENM 00YUYaroIMXCs: CHOCOOHOCTH CaMOCTOSATEIBHO IPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KMU3HEHHBIMHU MOTPEOHOCTAMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA U aHaIu3a Y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOIO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammmxcs yOexKJAEHHOCTM B T'YMAaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMOHAIBLHOTO TPUPOOTIONB30BAHUS, TTOMOJIHEHUSI YPHEPreTUUECKUX PECYpPCOB U
COXpaHEHMsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61iee uncio 4acoB, OTBEAEHHBIX ISl U3yYEHUsI XUMUU, Ha 6a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, coctaBisieT 68 wyacoB: B 10 kimacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XMMUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOECHUS OPraHUYECKHX
coenunenuid A. M. Bytieposa, e€ ocHOBHbIE NOJI0KeHUSI. CTPYKTYpHBIE (POPMYITbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBHAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS] BEUIECTB M MX IPEBPALLCHMIA:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCAHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (T1aBjieHue, OOyTIIMBaHUE U TOPEHHE).

Yriaesoagopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUUECKUN psil. DTUIEH U MPONUIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 um merwnOyramueH-1,3: cTpoeHue, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, TOMOJIOTUYECKUH psil. ALETHIICH
— MPOCTEMIINK NPEICTAaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakluu TUJIPUPOBAHUS, raJOT€HUPOBAHUS, TUpaTallUu,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  uauueckue U  XUMUYECKue  ceolucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoOB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHHUKM YIIEBOAOPOAOB. IIpupoaHbli ra3 U IIOIyTHBIE
He(dTanble Ta3pl. Hedth um e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTAIUTUYECKUil), mnuposu3. IIpoaykTsl
nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEIIECTB M HX MpPEBpallCHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €ro CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoacoaep:kammue opranu4deckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN U 3TaHOJ: CTPOECHHUE,
¢usznueckre MW XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METaHOMIAa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTWJICHIJIMKOIb W  [JHMIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJECHCTBUME CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTIOATOMHbIE crnupThl). JleiicTBUE Ha
opraHu3M 4enoBeka. [[puMeHeHne ruepruHa U STUIEHTJIUKOIIS.

®deHoNI: CTpOeHHWE MOJICKYJbl, (U3UYECKHE ¢ XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. DopmanbAeruj, aueTAIbIETUI: CTPOCHHUE,
dusznueckre U XUMUYECKHE CBOWCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe M XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue /It Ki1acca KUCJIOT, peakius 3TepuUKaIum), MOJTyYeHUE U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI Kak MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorndeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Menu(ll), okucnenue ammuayHbM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Heunono3bl.  Pu3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeopa(l) u ruapoxkcuaom wmenu(Il), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHrle 3amaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHnyeckue coeauHeHus. dusnueckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TiulMHa). buonornueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCAUHEHHUSA

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METObl M3YYEHMs] BEIIECTB W MX MPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexnpeIMETHBIX CBA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalMs, NEPUOJUIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, arToM, DJJIEKTPOH, MOJEKYyJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, oOMEH BEIECTB B OpPraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypcehl.

TexHonorus: NnUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesICHUs] AJIEKTPOHOB IO OpOUTANISIM B aTOMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEPHOJaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o gucnepcHbix cucteMax. VICTUHHBIE W KOJUIOWHBIE PACTBOPBHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenxkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakluil B
HEOPraHWYECKON M OPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXpPaHEHUS U MIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iuuHbIX (akropoB. OOpaTumMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas aucconuanus. CUibHBIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB MU HX MPEBPAILICHUM:
neMoHcTpanusa Taonui «llepuoandeckasl cucrema XuMuueckux sneMentoB JI. WM.
MenneneeBay, H3ydeHHE MOJeNeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE W
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3okeHHe TMEPOKCHIa
BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTOPa, ONPEACICHUE CPE/ibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWKATOpA, pEaKIMud HOHHOIO OOMEHaA),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3naudHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHUCJE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISL BEILIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETANJIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETANJIOB (TAJIOTEHOB, CEpPhl, a30Ta,
docthopa, yrimepomga M KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. Ilonoxxenue meramnoB B llepuoguueckonl cucreMe XUMHYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aToMOB MetauioB. OOume gusnyeckue cBoicTBa MeTayuioB. CrulaBbl METAJUIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAUIOB (HATPUM, KaJIUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHus: MetauioB. llpuMeHeHne meTamioB B ObITY U
TEXHUKE.

ODKCIIEPUMEHTANIBHBIE METOJbl M3YUYCHHS BEIIECTB M UX MPEBPALCHUI:
U3y4YeHHE KOJUJIEKUMU «MeTamisl U CIJIaBbl», 00pa3llOB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTANIBHBIX 3a/a4, HAOJIOJIEHWE U ONHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THMAPOKCHUIA ATIOMUHUS C PacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3amaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIC
MaTtepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuaibl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TIOHATHHA, SBISIOIIAXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIHOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYECKUE BEITMYMHBI U CIMHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKAsi MPOMBIIIICHHOCTh, METALTYpPTrHsi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAS
NPOMBIIIICHHOCTh,  (DapMaleBTUYECKasl  MPOMBIIUICHHOCTh,  IPOU3BOCTBO
KOCMETHYECKUX TMPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cOoOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMHUCS POCCUUCKOM TPaKJaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYMe MOTHUBAIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BO HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTD KU3HEHHBIE TLJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHUS» OTPakKaroT
c(OpPMHPOBAHHOCTh OIBITA IO3HABATEIHLHONM M MPAKTHUYECKON AESITeIbHOCTU
00y4aroUMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOT0 BOCIUTAHMS .

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B IMOJYYCHHUH U TOCIEAYIOIIEM
aHajau3e MHQpOpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMHUYECCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) ¢hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IEHHOCTeW 370poBOTO0 W Oe3omacHoro obpasza KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOIroIcHUsT TpaBWJI OE€30MMacHOr0 OOpallleHus C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MpPaBWJI HHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPUSITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBaTEIhCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM HM  APYrMX  BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PELICHUM MPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3muyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyAY, JIIOASM TpyJa U pe3yJsibTaTaM TPYAOBOU NESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHJIUBHUAYaJbHOW TpPaeKTOpUU
oOpaszoBanus, Oyaymer mnpodeccur W peanu3and COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOrHY€CKOr0 BOCIIMTAHMSA:

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUSI HEOOXOJIMMOCTH WCIOJb30BAHUS JOCTWKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJTHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUIN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIUICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa JeSITeTbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENbHON, KOMMYHUKATHUBHON M COIMAIIbLHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJAECOJOTUU
xemodoouu;

7) IEHHOCTH HAYYHOT' 0 IO3HAHUS S

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHeUM(DUKH XUMUM KaKk HayKH, OCO3HaHHS €€ poJlu B
(dbopMHUpPOBaHUN PAIMOHAIBHOT'O HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPreTUUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIMHBI, OOECIEUYEHUH YCIOBUUN
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMAaHUSI CYIIHOCTH METOJOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LENbI0 IOJy4YEeHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K NO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUM IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B PaslMuHBIX cpepax MpodhecCuoHATBHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XUMH» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBlI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHUAI,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBLIX HAYyKaxX (MaTepI/I}I, BCUICCTBO, SHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUSA B TTIO3HABATEIILHON U COLIMAIBHOW MTPAKTHUKE.

MertanpeagMeTHbIE PE3yJIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEUCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITEIBHO  (popMyIHpoBaTh W aKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3ajaBas IapamMeTpbl W KPHUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy HM3Yy4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas (opMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpPU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M TMPAKTUYECKUX 3ajiad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE JIEHCTBHS:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOTO MO3HAHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

dbopMynHpoBaTh LIETU U 3a/1a4d UCCIEAOBAHMS, UCIIOJIB30BATh TOCTABIICHHbIE
U CaMOCTOSITENIbHO C(HOPMYIMPOBaHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
nporecca, CaMOCTOSTENIFHO TPOTHO3MPOBATh €ro pe3yibTaT, (HOPMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOMN padoTe;

npuoOpeTaTth OMBIT YYEHHYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3TUYHBIX
METOJI0B O3HAHUSL.

3) padora ¢ nndopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wuHpopManuu (Hay4IHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKAaHUS, CIPAaBOYHbIE MOCOOHS,
pecypcel MlHTEpHETa), aHamM3upOBaTh WH(POPMAIIMIO PA3IUYHBIX BUAOB B (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTB;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT MCIHOJIB30BaHUSA WH()OPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH W PA3IMIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B KadecTBE CpeACTBa Mpu pabore cC
XHMHYECKOW HMH(POPMAIMCH: TPUMEHATh MEXKIPEAMETHbIC ((PU3HYECKHE U
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBa
HaTJISTHOCTH.

OBiagenne yHUBEPCAJIbHLIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl B X0/ AHAJIOTa U/Uin
JUCKYCCHUHM,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMel pe3yJbTaTOB TMO3HABATEIIHLHON NESITEIHHOCTH,
MOJIYYCHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TTPH BBITIOJTHECHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM NPOBEIEHHBIX HCCIEAOBAHHUM IMyTEM COTJIACOBAaHUS TMO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAIbHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATENIbHO ITUIAHUPOBATh M OCYHIECTBISITH CBOKO ITO3HABATEIBHYIO
JESTENbHOCTh, Ompenessss e€ Ieau | 3aJaud, KOHTPOJIHPOBATh U IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  alfOPUTM JEUCTBUH TIpU
BBIMIOJTHEHUU YYEeOHBIX M UCCIENOBAaTEIbCKUX 3a/lad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4E€TOM TOJYYeHHUs HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHall3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHSD)
OTPaXaroT:

c(hopMHpPOBAHHOCTh, ~ MPEACTABICHUM O XUMHYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAyYHOW KApPTUHBI MHpa, pPOJIM XHMHUUA B TIO3HAHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJBTYpbl  JUYHOCTH, €€
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS MMPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUUYECKUW DJIEMEHT, aToM, »JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHbIM 00BEM, YIJIIEpOJIHBIN CKeleT, (QyHKIMOHAJIbHAS TpyIIa,
paauKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, yTIE€BOIOPOIHI,
KHACJIOPOJ W a30TCoJIepKalllie COEIMHEHHs, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemiectB A. M. BytinepoBa, 3akOH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHHU; MHUPOBO33PECHUECCKUE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (DAKTONOrMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCTOJb30BaHUN BAXKHEHUIIUX OPraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHBbIE MPU3HAKU TOHATUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONH30BATH XMUMHUYECKYI0 CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKHMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIuil,
M3rOTaBIIMBATh MO MOJIEKYJ OPraHMYECKUX BEIIECTB JIS WILTIOCTPAIIMU HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh W3YYCHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HMX COCTaBy M CTPOCHUIO K ONpeaeiaEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHMS), JaBaThb KM Ha3BaHUSA 10
cucremarnueckoi HomeHknatype (IUPAC), a Ttakxke NpuUBOIUTH TpHUBUAIbHbBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, alleTHIICH,
STWJICHTJINKOJb, TAHUIECPUH, (HEeHod, GopMaabAeThl, aleTanbIeTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAsI KUCJIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH TOJOXKEHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMIM  XapakTe€pU30BaTh  COCTAaB,  CTPOECHHE,
¢usznueckre U XUMUYECKHE CBOMCTBA TUIHMYHBIX MpPEACTaBUTENICH pPa3IM4HbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHO], 3TaHOJ], STUJIEHIJIMKOJb,
IJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbUHAsl U YKCYCHasi KHUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMMHOYKCYCHAsl KUCJIOTa), MIUTIOCTPUPOBATh T€HETHUUYECKYIO
CBS3b MEXIY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh UCTOYHUKH YTIE€BOAOPOIHOTO
Chlpbsi  (He(Tb, NPUPOAHBIA Ta3, Yroyb), CHOCOOBI HX TMepepaboOTKU H
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHCTEMHBIE XHUMHUYECKHME 3HAHHS Jisi TPUHSATUS pEIICHUNd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYECKOM
NOCYJIOH W Ja00paTOpHBIM 00OpyJOBaHHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHMI IJIAaHUPOBAaTh M BBINOJHATh XUMHUYECKUN
HKCIEPUMEHT (MPEBpAIICHUs OPraHUYECKUX BEUIECTB IPU HArpEeBaHUU, MOTYUYCHHE
STWIEHa M W3YyYEHHE €ro CBOICTB, KAaYECTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JeHAaTypalus OENKOB NpU HarpeBaHUM, LIBETHBIE peakiUu OEJIKOB) B
COOTBETCTBHM C TMpaBWJIAMU TEXHUKM O€30MACHOCTH TMpH OOpalleHHuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYAOBAHHMEM, MPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO HKCIEpPUMEHTa B (OopME 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YNIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIN3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOJy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  JKOJIOTHYECKU
1[€J€CO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JESATENBHOCTH B IEJIAX
COXPAaHEHHUSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HMX BPEAHOrO BO3JACHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIst 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAENbIX U CIa0OBUIALIMX OOYYalOUUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOCHHS Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XHUMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUW B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHUU MBIIUICHHS U KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHHWM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, HM30ToMm, S-, P-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMHUYECKasl CBS3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TAMNBl ~ XAMHUYECKUX  pEaKIUid, PacTBOpP, DJIEKTPOJMUTHI, HEDJICKTPOJHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKOW peakIuu, XUMHUYECKOE PaBHOBECHUE), TEOPUH M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTUHU
MpY XHMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHUS, JEKAlM€ B OCHOBE ITOHMMAHUA MNPUYMHHOCTH M
CUCTEMHOCTH XHMHMYCCKHX SIBIICHHM, (PaKTOJOTHMYCCKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCIOJIb30BAaHUM BaKHEUIITMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISABISTh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHus (OpMyNT BEIIECTB M  YPaBHCHHM  XUMHUUYECKUX  pEaKIui,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMNpPEJIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUWHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKOM PEMIETKM KOHKPETHOTO BeIeCcTBa (aTOMHasi, MOJCKYJspHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTraHUUECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUM yCTaHaBIMBaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNpeaeN€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJIbI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ilepmoanmdeckoii CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COCAUHECHUU
0 MeproJiaM | rpynmam [lepruoanyeckor CUCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BELIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE TI'E€HETHYECKOW CBS3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XMUMHUYECKUE DPEAKIUU TIO
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILNIOBOMY
ahdexTy peakiuu, U3MEHECHUIO CTEMEHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTHU
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTABJISITh YPaBHEHHS PEAKIMA PpPa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPABHEHUSI PeaKlUii HIOHHOTO 0OMEHA, YUYUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIMHU, IOJITBEPKIAIOIINE
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PaCIO3HABATh
ONBITHBIM IYTEM HMOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHUYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILLICHHOIO IOJYYEHUsSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MPUHIUNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHSTUSL «MaccoBasi J0JIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA MM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUM COOTIOATh IIpaBUjia MOJIb30BAHMS XUMHYECKON
OoCyJIol W Ja00opaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBuja OOpaIlICHHS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBHITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATh XHUMHUYCCKHM
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpPEAbl PACTBOPOB BEIIECTB € IIOMOIIBK YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metame»y U «HeMeTamibl») B COOTBETCTBMU C MpaBUJIAMH TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYCCKH aHAIM3UPOBATh XUMHUUYECKYIO
nHpOpMaNuIo, MOJy9aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEACTBA MacCOBOU
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJATh  MpaBWia  JKOJOTHYECKU
L[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOW JAESATENBHOCTH B LEISIX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS Ha JKUBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax cHocoObl YMEHBUICHUS U
MpeIO0TBPAIlleHHs] KX BPEAHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

Uil 00YyYaromMXCcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHM 3]I0POBbS: YMEHHUE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 9 1 1
M. bytnepoBa
Hroro mo pazneny 9
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 7 1
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 8 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 3
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 6 1
HX mepepadboTKa
Wroro no pazneny 24
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 6
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 9 9
CrnoxHble 3¢upbl
3.3 VYraeBoasl 7 1 1




Hroro no pazaeny

22

Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 6
Wroro mo pazneny 6
Paznen 5. BbicokoMoJieKyIsipHbIe COeIUHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 7
Hroro no pazaeny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM upposbie
Ne n/m pasi Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 6
anemenToB J[. . MenaeneeBa
19 Crtpoenue BemectBa. MHOrooOpasue 6 1
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 15 1 1
Hroro mo pazneny 27
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis 11
2.2 Hewmeramibt 13
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 26
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 14 1
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 5 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabsubie | Ilpakruyeckue o p
n/n Bcero U3y4YeHust o0pa3oBaTe/bHbIE
padoThI padoTbl
pecypcsl
02.09.26
1 [ToBTOpenue 3a kypc 9 kinacca 1
03.09.26
2 [ToBTOpenue 3a kypc 9 kinacca 1
09.09.26
3 Bxoanas koHTpoJsibHas padoTta Nel 1 1
4 [IpeameT opranuveckoit XumMuw, eé 1 10.09.26
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopust cTpoeHUsT OPTaHUYECKUX 16.09.26
5 coenuHeHui A. M. bytiiepona, eé 1
OCHOBHBIE TTOJIOKECHUS
IIpakTuueckas pabota Nel "KayectBeHHOE 17.09.26
6 oTpeieNieHue yrieposa, BoJopoia, Xiaopa 1 1
B OPraHUYECKHX BeulecrBax"
23.09.26
7 CocrosiHuE AIEKTPOHOB B aTOME 1
3 DneKTpOHHAs IPUPOJIa XUMUYECKUX 1 24.09.26
CBsI3€H B OPraHU4eCKUX COETUHEHUSIX
[IpencraBnenue o Kiaccuukauu 30.09.26
9 OpraHnyeckux BemiecTB. HomenknaTypa 1
(cuctemMaruyeckas) U TPUBHAIIBHBIE




Ha3BaHUA OPraHUYCCKUX BCUICCTB

10 AJIKaHBI: COCTaB U CTPOCHHE, 01.10.26
TOMOJIOTUYECKUH P

11 ['oMonoru u n3oMepsbl aTKaHOB 07.10.26

12 MerTaH 1 3TaH — MPOCTEHIITNE 08.10.26
MIPE/ICTaBUTENH AJIKaHOB
Pemrenue 3amau Ha BeIBEIEHUE

13 MOJIEKYISIpHOM (hOPMYJIBI OPraHUYECKOTO 14.10.26
BElIeCTBa
Pemenue 3amau Ha BeIBEICHUE

14 MOJIEKYISIpHOM (hOPMYJIBI OPraHUYECKOTO 15.10.26
BEleCTBa

15 [ToBTopenue. [ToaroroBka Kk KOHTPOJIBHOU 21.10.26
pabore.

16 KonTtponbnas padora Ne2 "I[IpenenbHbie 22.10.26
YIJI€BOIOPOIBI".

17 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 05.11.26

18 [lonyyenue, cBOICTBa U IPUMEHEHUE 11.11.26
QJIKCHOB.

19 OTUIIEH U ITPONUIIEH — MPOCTEMNIINE 12.11.26
MPEACTABUTENMN AIIKEHOB

20 [IpakTuueckas padota Ne 2. «[lonydyenue 18.11.26
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u 19.11.26

21 MeTunoyraauen-1,3. Ilonyyenue

CHUHTCTUYCCKOT'O KaydyKa U pC3UHbIL




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

25.11.26

22 TOMOJIOTUYECKHM psijl. ALeTUIICH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB
23 BrluuciieHns 10 ypaBHEHUIO XUMHYIECKOH 26.11.26
peaxkuuu
24 Brraucienus o ypaBHEHUSM XUMUYECKOH 02.12.26
peaxkuuu
o5 Apensl: 6eH30I1 1 TOTyo1. TOKCHYHOCTD 03.12.26
apeHoB
09.12.26
26 CBoiicTBa OEH30I1a ¥ €r0 TOMOJIOTOB
7 I'enetrnyeckas cBs3b YIrieBOAOPOIOB, 10.12.26
MPUHAIIISKAIINX K Pa3IMYHBIM Klaccam
[TpupoHbIE HCTOUHUKH YIJIEBOJOPOIOB: 16.12.26
28 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTIHBIC
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIICBOIOPOIOB: 17.12.26
29 MIPUPOJTHBIN ra3 U MOIYTHBIC HEPTSIHBIE
rasbl, HepTh U MPOAYKTHI €€ mepepaboTKH
23.12.26
30 [TepepaboTka HedTH
24.12.26
31 Pemtenue 3amau.
32 [ToBropenwue. [IoAroToBKa K KOHTPOIBHON 30.12.26
paoore.
33 KonTponbnasg padora Ne3 no paszeny 13.01.27
«YTIEeBOAOPOIB»
34 IIpenenpHble 0THOATOMHBIE CIIUPTHI: 14.01.27




MCTAaHOJI 1 3TAHOJI. BOI[OpOI[HaSI CBA3b

[Toy4enue, XMMHYECKHE CBOMCTBA U 20.01.27
35 MIPUMEHECHHE OJHOATOMHBIX TIPE/ICITbHBIX
CIIHPTOB.
36 MHOT0aTOMHBIC CITUPTHL: ATHIICHTIIUKOJIb 1 21.01.27
TIIATICPUH
37 DeHoJI: CTpOEHUE MOJIEKYJIbI, (PU3UIECKUE 27.01.27
Y XUMHYECKUE CBOWCTBA, MPUMCHECHUE
38 Anpaerunsl: popMambaerua u 27.01.27
areTanpaerug. AueTtod
28.01.27
39 CBoiicTBa ¥ IPUMECHECHHE AJTbJICTHIOB
40 OHOOCHOBHEIC MPeIeIbHBIC KApOOHOBBIE 03.02.27
KHCJIOTBI: MypaBbHHAS ¥ YKCYCHAsI
XuMHYecKie CBOWCTBA U IPUMEHEHHE 04.02.27
41 OJIHOOCHOBHBIX ITPEIEIbHBIX KAPOOHOBBIX
KHUCJIOT
42 [IpakTrueckas pa6f)Ta Ne 3. «CBoiicTBa 10.02.27
pacTBoOpa yKCYCHON KUCIIOTBI»
CreapuHOBast U 0JIEMHOBAasA KUCIIOTHI, KaK
43 MPEJICTaBUTEIIN BBICIIUX KAPOOHOBBIX D
KHUCJIOT
IIpaktuyeckas pabota Ne4 "Pemenue 17.02.27
44 SKCIIEPUMEHTAIIbHBIX 33/1a4 Ha
pacrno3HaBaHHe OpraHMYECKUX BeliecT"
45 MBp11a KaK COJH BBICITUX KapOOHOBBIX 18.02.27
KHCTIOT, UX MOIOIIIee JIeHCTBUE
46 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE




KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢upoB

24.02.27

47 JXKupsl: ruaPOIIH3, IPUMEHEHUE, 25.02.27
OMOJIOTHYECKasT POJIb KHUPOB
48 VYTneBoipl: cocTaB, KiIacCuQUKaIIHsL. 03.03.27
I'mroko3a
49 Onurocaxapusl. Caxapo3a. 04.03.27
10.03.27
50 [Momucaxapuapl. Kpaxmai.
51 [emmomo3a 11.03.27
IIpakTuueckas pabota Ne5 "Pemienme 17.03.27
52 AKCIIEPUMEHTAIBHBIX 337124 Ha MOJyICHUE
Y pacno3HaBaHUE OPraHUYECKUX BEIIECTB"
53 [ToBTOpEHUE. 18.03.27
KontponsHas pabora Ne4 ro paszeny 24.03.27
54 «Kucnopoacoaepxaiiye opraHuuecKie
COCIMHEHUSD)
55 OO11ast XxapaKTEpPUCTHKA a30TCOACPIKAIINX 25.03.27
OPraHUYeCKUX COCITUHCHHN
07.04.27
56 AMUHBI: METUJIAMHUH U aHWJIMH
AMHWHOKHCIIOTHI KaK aMpOTEpHBIC
57 08.04.27
OpraHMYeCKHe COeTUHEHHS, NX
OMOJIOTHYECKOE 3HAYCHUE
58 benku 14.04.27




59 A30TOCOIepXKAIINE TETEPOIMKINICCKUE 1 15.04.27
COCIIMHCHUS
60 HyknenHOBbIE KUCITOTHI 1 21.04.27
22.04.27
61 XUMHUS U 3[J0pPOBbE YeNIOBEKA 1
62 OcCHOBHBIE TIOHITHST XUMUHN 1 28.04.27
BBICOKOMOJICKYJISIPHBIX COEIMHEHHHA
63 KoHeHcanmoHHbIe TIOTUMEPHI 1 29.04.27
05.05.27
64 HarypanbsHbrit kKayayk 1
65 CuHTEeTHYECKHE KayTyKH 1 06.05.27
OCHOBHBIEC METO/IbI CHHTE32
. 12.05.27
66 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
[TnacTmacchl, KaydykH, BOJIOKHA
13.05.27
67 HroroBas koHTposibHas paboTa Ne5 1
19.20.27
68 [ToBTOpEHUE 1
OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

01.09.26

3aKOHEBI COXpaHCHHUA MAaCChbl U DHCPI'UH B
XNMHUHN

03.09.26

[Tepuoanueckuii 3axkoH u Ilepuoanyeckas
crucTeMa XuMU4Yeckux 3jeMeHToB /. U.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOCHHUS ATOMOB

08.09.26

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeIUHEHUN
T10 TPyMIaM U neproiaM. 3Ha4eHHE
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux anemenToB .M. MenaeneeBa B
Pa3BUTUU HAYKU

10.09.26

PacnpeneneHI/Ie QJICKTPOHOB B aTOMax
9JIEMEHTOB OOJIBIIHNX IIepuoaoB

15.09.26

[Tonosxenue B I1C Botopoaa, TaHTAaHOUIOB,
AKTUHOMJIOB U UCKYCCTBEHHO IOJIYUEHHBIX
3JIEMEHTOB

17.09.26

CTpOCHI/Ie BellleCTBA. XUMHUUYECKas CBA3b, ec
BUJbI; MEXaHHU3MBI 06pa303aH1/151
KOBAJICHTHOM CBSI3H. BO)IOpO,Z[HaH CBsA3b

22.09.26




BasieHTHOCTB. DNIEKTPOOTPULIATETHHOCTD.
Crenenb okucienus. Bemecrtsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS

24.09.26

[TpuurHBEI MHOTOOOpa3UsT BEIIECTB.

29.09.26

10

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.
I'eneTnueckas CBSIi3b HEOPraHMUECKUX
BEIIECTB, Pa3IMYHBIX KITaCCOB

01.10.26

11

[ToBTOopenue. Pemenne 3anay.

06.10.26

12

KonTtponpHas padorta Nel o temam;
"BayxHelIne XUMHUECKHE NOHITHS U
3aKOHBI.

08.10.26

13

Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOW U OPraHUuYECKON XHUMUHU.
3aK0H COXpaHECHHsI MACcChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPAILICHHS YHEPTUHU TIPU
XUMHUYECKUX PEAKIHAX

13.10.26

14

Ckopoctb peakuuu. OOpaTuMble PEaKIHH.
XUMUYECKOE paBHOBECHE

15.10.26

15

Karanus. Xumuueckoe PaBHOBCCHUC U
YCJIOBHUSA €0 CMCUICHU .

20.10.26

16

IIpaktuyeckas padorta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaKum»

22.10.26

17

IlonsTHE O AUCTICPCHBIX CUCTCMAX.

05.11.26




HctuHHbBIC U KOJIOUHBIE PACTBOPHIL.
MaccoBas 10J1 BELIECTBA B paCTBOPE

10.11.26

12.11.26
18 Pemenue 3a1a4 Ha pacTBOPHI
19 DnekTpouTHIecKas qucconuanys. Ilonarue 17.11.26
0 BoJopoiHOM nokasarene (pH) pactopa.
19.11.26
20 Peakuuu nonHoro o6meHa.
1 I'aaponn3 opraHMYeCcKNX U HEOPraHUIECKUX 24.11.26
COeIMHEHNH
OKuCITUTETHHO-BOCCTAHOBHUTEIILHBIE 26.11.26
22 peakuuu. [lonarue o0 anekTponuze
pacIyiaBoB U pacCTBOPOB COJICH
23 OKHCINTENEHO-BOCCTAHOBUTETEHBIE 01.12.26
peaxknuu
03.12.26
24 XUMHUYECKUE UCTOYHUKH TOKA.
o5 Psi71 cTaHIapPTHBIX AIEKTPOTHBIX 08.12.26
MOTEHIINAJIOB
10.12.26
26 Koppo3sus metamios.
7 Kontponsnas padora No2 mo pazaeny 15.12.26
"PacTBOpPBI. DNEKTPOXUMHUYECKHAE PEAKLINN.
Meramnisl, ux nonoxenue B [leproanyeckoit 17.12.6
cucTeMe XMMHUYECKHX 3eMeHToB /1. 1.
28 MenieneeBa 1 0COOEHHOCTH CTPOEHUS

aTomoB. O0mue pu3nvecKre CBONCTBa
METaJJIOB




22.12.26

29 0O030p METAUIMYECKHUX IEMEHTOB A-TPyIII
XUMHYECKHE CBOMCTBA BAKHEHIITNX 24.12.26
30 METaJUIOB (HATPUH, KaJINH, KaJIbIIUH, MarHu,
IIOMHUHMI) U UX COEUHEHUI
31 OO6uMit 0630p METAIIMYECKHX H1eMEHTOB b- 29.12.26
rpynm
30 XHWMHUYECKHE CBOMCTBA XPOMA, MEJIU U UX 12.01.27
COCIMHEHU I
33 XuMHUYecKrue CBONCTBA IMHKA, JKeJle3a U UX 14.01.27
COEIMHEHUN
34 CrutaBbl METAJIOB. DJIEKTPOXUMUYECKHUI 19.01.27
A HANPSHKEHU METAJIOB
21.01.27
35 OKcHIBI ¥ THAPOKCHUIBI METAIITIOB.
I[NpakTryeckas padora Ne 2. "Pemenne 26.01.27
36 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«MeTtamib»"
28.01.27
37 [ToBTOpenue. Pemenue 3a1a4 v ypaBHEHHIA.
38 KonTpomsnas padota Ne 3 mo 02.02.27
teme:""Mertamibr"
HeMmeTtannsl, uX HONI0XKEHHE B 04.02.27
39 [Teproauieckoii cuCTeMe XUMUYECKIX
anemenToB . 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
40 ®u3nyecKue CBOMCTBA HEMETAILIOB. 09.02.27

ANOTpOnUs HEMETAILIOB (Ha IpUMepe




KHCcIopoa, cepbl, pochopa u yriepoa)

1 XUMHYECKHE CBOWCTBA TAIONCHOB, CEPHI 1 11.02.27
UX COCIMHEHHUU
42 Xumuueckue CBOMCTBA a30ta, Gochopa u nx 16.02.27
COCIMHEHUH
43 XuMHUYeCKHe CBOMCTBA yIiIepoia, KpEMHUS U 18.02.27
UX COCIMHEHUI
44 [IpyuMeHeHne BaXKHENIIMX HEMETAILIOB M UX 25.02.27
COEIMHEHUN
OO0mmas XxapakTepHCTHKA OKCHJIOB 02.03.27
45 HEMETAaJIOB M KUCIIOPOIOCOACPIKAIINX
KHCJIOT.
46 OKHUCIMTEBHBIE CBOWCTBA CEPHOM U a30THOM 04.03.27
KHCIIOT
09.03.27
47 Bonoponbie coeimHEHNST HEMETALIOB.
48 I'enetnueckas CBSI3b OPraHUYECKUX U 11.03.27
HEOPraHN4YeCKUX BEIIECTB.
O000111eH1E U cCUCTEMATHA3ALMS 3HAHUI 10 16.03.27
49 teme «Hemeramuier». Berancienus mo
YPaBHEHHSIM XUMHUYECKUX PEaKIUN 1
TEPMOXHMHUYECKHE PACUETHI
IIpaktuyeckas pabora Ne 3. «Pemenue 18.03.27
50 IKCTIEPUMEHTANIBHBIX 3a/1a4 110 TeMe
"HemeTtasmb"»
51 KonTtposnpHas padota Ne4 o teme 23.03.27
«Merab»
52 Heopranuyeckrie u OpraHUYEeCKHE KUCITOTHI. 25.03.27




Heoprannueckue u oprannyeckue

OCHOBaHUS
AmdoTepHbIe HEOPraHUIECKUE 06.04.27
53 OpraHuveckue coequHeHus. | eneTnueckas
CBSI3b HCOPraHUYECKHUX M OPTAHUICCKUX
BEIIIECTB
Ponp xuMum B 00ecrie4eHUM SKOJIOTHIECKOM, 08.04.27
54 SHEPTreTUUECKOU U MUIIEBON 0€30TIaCHOCTH,
Pa3BUTHH MEUIIHHBI
[IpencraBieHust 00 OOMIMX HAYIHBIX 13.04.27
55 MPUHIMIAX IPOMBIIIIIEHHOTO MOTy4eHUs
BaXXHEHUIITNX BEIIECTB
15.04.27
56 UenoBek B MUpPE BEMIECTB U MAaTEPHAIIOB
20.04.27
57 XuUMHS ¥ 3J0POBbE YEIIOBEKA
. 22.04.27
58 [ToBTOpenue. Pemenne 3a1au u ypaBHEHUH.
. 27.04.27
59 [ToBTOpenue. Pemenne 3a1au u ypaBHEHUH.
. 29.04.27
60 [ToBTOpenue. Pemenue 3a1a4 v ypaBHEHHIA.
04.05.27
61 Htorosas koHTpoJbHas paboTa.NeS
06.05.27
62
11.05.27

63




13.05.27

64 1
18.05.27

65 1
20.05.27

66 1
25.05.27

67 1
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

TeopeTnueckre 0OCHOBBI OPraHUYECKON XHUMUN

CpopMHpPOBAHHOCTh TPEICTABICHUM O XUMHUYECKOW COCTABJISIFOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJM XUMHH B TO3HAHUH
SABJICHUN TIpUpOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMW ISt
pelieHuss TMPAKTHYECKUX 3a7ad W OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Ccpesie

Bnagenune cucremMold XUMHYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOITOJIATAOIIHE TTOHSATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETLHOCTh, CTEMEHb OKHWCJICHUS, XHMHUYECKas CBS3b,
MOJIb, MOJISIDHAsT Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJIET,
byHKIIMOHANBHAS ~ Tpymma,  pajadKal, HU30Mepus, HU30MEpHI,
TOMOJIOTHUECKHIM s, TOMOJIOTH, YIJICBOAOPOJbI, KHUCIOPOA- |
a30TCoJepIKalIie COCIUHEHUs, OHOJIOTHUYECKH AKTHBHBIC BEIIECTBA
(yrineBompl, )KHUpPBI, OCNKH), MOHOMED, MOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCJUHEHHUS); TCOPUM U 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOCHHUSI OpraHuyeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, (PaKTOJIOTHYSCKUE
CBEIICHWS O CBOKMCTBax, COCTaBe, IIOJYYCHHHM HW 0O€30MacHOM
WCIIOJIb30BAHUN BKHEWUIIMX HEOPTraHWYECKUX U  OPraHuYECKUX

BCIICCTB B 6BITy n HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

ChopmMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE IPU3HAKH
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHUSI MPH ONHCAHMM COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHN4YCeCKUux COeUHEHUN

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHUH HCIHOJb30BATH XMMUYECKYIO CHUMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaII€HHOW) (OpMyNl OpraHMYeCKHUX BELIECTB U  ypaBHEHHH
XUMHUYECKUX PeaKUui, U3roTaBIuBaTh MOAEIH MOJIEKYSl OPraHMYECKHX
BEUIECTB JJI WUIKOCTPALUU MX XMMHYECKOTO M MPOCTPAHCTBEHHOIO

CTpOCHHUSI




15

ChopmupoBaHHOCTH  yMEHUH  yCTAaHABIMBATh  MPUHAAIC)KHOCTH
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTABY U CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpyrne) COeauHEHUN (YIJIeBOJIOPO/IbI,
KUCIIOPOA U a30TCOJIEp)KALINE COCAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCI[I/IHGHI/DI), JaBaThb um Ha3BaHUA 110 CHUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OINPEACTATh BHJIIBI XUMUYECKOUN CBS3H B

OpraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh yMEHHUSI HPHUMEHSTH: TMOJOKEHUS  TEOPHUH
CTpoeHusi opranuuyeckux semectB A.M. byriepoBa st oObsicCHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH

COXpPaHCHUS MACChl BEUICCTB

YrneBoaopoabl. Kucnopoaconepxamue " azoTcoAeprKalme

OpraHn4eCKUC COCINHCHHA. BI)ICOKOMOHeKyHS[pHBIe COCINMHCHHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHMH TPHUBOJUTH TPUBUAIBHBIE HA3BAHUS
OT/AEIbHBIX OPTaHMYECKHX BEIIECTB (ITHJICH, MPOMHJICH, aIleTHJICH,
STUJICHTJIUKOJb, TJHIECPUH, (GeHon, GopManbaeru, areTalbIerusl,
MypaBbUHAsl KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasi KHCJIOTa, TIIIOKO3a, (PYKTO3a, KpaxMmal, IeJUTI0J03a,

TJIUIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Gu3nYecKue M XUMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHIICH,
NpONWICH, anetuieH, Oyramauen-1,3, merwnOyraauen-1,3, OeHzoll,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTalbICTh]I,
MypaBbHUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTJI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIMU PpasiIMYHbIX KJ1aCCOB
OpraHU4C€CKUX BCHICCTB YPABHCHUAMHN COOTBCTCTBYHOIIUX XUMHUYCCKHUX

peaxIuii ¢ MCMOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

CchopmMrpoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJIOPOJHOTO ChIPbs (HE(Th, MPUPOIHBIN T'a3, yroib), CIOCOObI UX

nepepa60TKI/I U ITPAKTHYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS 1 )KU3Hb. PacuéTol

3.1

ChopmMupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHHUI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O INO3HAHUS, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUYCHUU




BEIIECTB U XUMHUYECKUX sBIEHUU (HAOMIOIEHUE, HU3MEpPEHHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJI30BaTh CHUCTEMHBIE
XUMUYECKWE 3HAHUS Il TPUHATHS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BEIICCTBAMUA U UX MPUMCHCHUCM

3.2

ChopmupoBaHHOCTE YMEHHM COONIOAATh MpaBWiIa TOJIH30BAHUS
XUMHUYECKOM TMOCYy/0N W J1abopaTOpHBIM OOOpYyIAOBaHUEM, a TaKkKe
npaBuia oOpalleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSIMU

11O BBIINIOJIHECHUTO J'Ia60paTOpHI>IX XUMHNYECCKHUX OIIBITOB

3.3

CpopMHpPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBHITIOJHITh XUMUYECKUM
AKCTIEPUMEHT (TIPEBpAIlIEHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU,
NOJTy9eHUE THIIEHA W U3yYeHHE €T0 CBOWMCTB, KAYECTBEHHBIC PEAKIINU
OpraHnu4YeCKUX BCUICCTB, JACHATypanus 0eJIKOB Ipnu Harp€BaHUU,
IOBCTHBIC PCAKINU 6CJ'IKOB) B COOTBCTCTBHMH C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH U J1a0OpaTOPHBIM
000pyTI0BaHHEM; NPEIACTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (opMe 3amncu ypaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

3.4

ChopmMupoBaHHOCTHh YMEHHI TPOBOAUTH BBIUUCICHUS M0 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIU
MPOJYKTa peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO

U3 UCXOHBIX BEUIECTB WJIM MPOAYKTOB PEAKIINH)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 HHGOpMalMIO, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yYMEHMI COONMIOJATh TMpaBUia SKOJOTHUYECKH
1esnecoo0pa3Horo MOBeJNEHUSI B OBITY U TPYIOBOM JAeATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3JI0OPOBbS M OKpPYXKAlOIIeH HPUPOAHOM
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JCHUCTBUS HA JKHUBBIE OPraHU3MBI
OTpeNeNEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsl CMBICI MOKa3aTess
I[NIAK (mpenmenbHO JOMYyCTUMOW  KOHIEHTpAIMH), TMOSICHATH Ha
npuMepax CHocoObl YMEHBUIEHUS M MPEAOTBPAICHUS HUX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4Y€JIOBCKa

11 KIIACC

Kon
NpoBePsIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus




pe3yabTara

1

Teopernueckue OCHOBbI XUMHH

11

Bianenue cucreMOl XMMHUYECKHX 3HAHMM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATalOIlM€  MOHATUSA  (XMMUYECKHMH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToOMa, S-, p-, 0-3JIeKTpOHHBIC OpPOUTAIIN ATOMOB,
WOH, MOJIEKYJa, BAJCHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIICHb
OKHCIICHUs, XMMHYECKasl CBA3b, MOJb, MOJISIPHAs Macca, MOJSPHBIN
00BbEM, KpUCTAINIMYECKAsl pEIIETKA, TUMBl XUMHYECKUX peakuui
(OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30- U JHJIOTEPMUYECKHE,
peakuuyu MOHHOrO OOMEHa), PacTBOP, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJINTHYECKAST TUCCOLMALUSA, OKHUCIUTENIb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMHYECKON peakluu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS DJIEKTPOIUTHUECKON maucconmaimu, [lepuoanueckuit
3axoH J[.V. MenneneeBa, 3aKk0H cOXpaHEHHsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOIOTUYECKHE CBEJICHNS O CBOMCTBAX,
COCTaBe, IMOJIyYUeHUU U OE30MaCHOM UCHOJIb30BAaHUN BaKHEUIINX
HEOPraHMYeCKUX BEHIECTB B OBITY U NPAKTUYECKOH JEeSTETbHOCTH

YCIIOBCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX MOHSATHI, HPUMEHATH COOTBETCTBYIOLIUE
HNOHATHUSI TIPU ONHCAHMM CTPOEHUS U CBOMCTB HEOPraHHMYECKUX
BEUIECTB W MX MPEBpAIICHUN; BBIABIATH B3aUMOCBS3b XMUMHUECKHUX
3HAHUM c HOHSTUAMHU u MPEJICTaBICHUSIMHU JPYruX

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAYYHOTO TO3HAHUS BEUIECTB U
XUMHUYECKUX sABNeHWHA (HaOirofeHue, M3MEpeHue, HSKCIIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OonpCaAcCIsATb BAJICHTHOCTbL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAMHCHHAX PA3JIMYHOTIO
COoCTaBa, BUJ XUMHYECKOU CBiA3HU (KOB&J’ICHTH&H, HOHHas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THUII KpHCTaHHH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAA, WMOHHA4,

MeTaJuIndecKast)

15

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ ONPCACIIATh XapaKTCP CpeAbl B BOAHBIX

pacTBOPAX HCOPraHNYCCKUX COCIUHEHUIN

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC
pCaknuu 1o pasjiIM4HbIM IIPpHU3HAKaAM (‘{I/ICJ'Iy H COCTaBYy pC€arupyrommx

BCIICCTB, TCIJIOBOMY B(I)(I)CKTY pcakunu, U3MCHCHUIO cTeneHel




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTHIO

KaTaau3aropa)

1.7

ChopmupoBaHHOCTE YMEHHH  COCTABISITH ypaBHEHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPABHEHUS PEAKLIHM
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUSI, IPU KOTOPBIX ATH PEAKIIMH UIYT

J1O KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUH MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBECHHBIM  COCTAB  PA3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMHPOBAHHOCT, YMEHHI PAaCKpPBIBATH CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEIIbHBIX peaxkuui MOCPEICTBOM COCTAaBJICHUS

AJIEKTPOHHOTO OajiaHca 3TUX peaKkui

1.10

CpopMUPOBaHHOCTh yYMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH

XMMHUYECKON PEaKIMK OT Pa3IMuHbIX PaKTOPOB

111

CpopMUpPOBaHHOCTh ~ YMEHUH  OOBSICHATH  XapakTep  CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuaIMn Jle [latennbe)

OO0mras 1 HeOpraHu4JecKask XuMus

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbica [lepuomgudeckoro
3aKOHa JAN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBACHUTEIbHYHD M  IPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopMHpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JICKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuonnueckoit
cucTteMbl xuMuueckux daemeHTtoB J[.M. MeHneneeBa, HCHOIB3ys
HOHATUS  «S-, P-, O-3JEKTpOHHBIE OPOUTAIN», «IHEPreTUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUsI  CBOWCTB
XMUMHYECKUX 3JIEMEHTOB U MX COCIMHEHUU MO MepuoJaM U Tpynmam

[Teproanueckoit cucteMbl xuMuueckux 3memeHToB [[.1. Menneneena

2.3

CdopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHE  TEHETUYECKOW  CBA3HM  MEXKAY
HEOPraHWYECKMMHU  BEIIeCTBAaMH  C  TOMOIIBI0  YpaBHEHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJINBATb MPUHAIJIC)KHOCTD

HCOPraHNUYCCKUX BCIHICCTB IO HX COCTABY K OHpCI[eJ'IéHHOMy KJ1acCy




(rpynne) coeauHeHUH (MPOCThIE BELIECTBAa — METAJIBl U HEMETaJUIbI,

OKCH/IbI, OCHOBAaHUS, KUCIOTHI, aM(POTepHBIE THIPOKCUIBI, COIIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XMMHUYECKYIO CHMBOJIHUKY
UL coCTaBJIeHUS (OpMYNT BEIIECTB M YPaBHEHHHA XUMHYECKUX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMSI OTJENbHBIX HEOPraHWYECKUX BeUIeCTB (yrapHblii ras,
YIJEKUCHBIA a3, aMMMaK, TaméHas W3BECTb, HeramiéHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JPYTHE)

2.6

CpopMHpPOBAaHHOCT, YMEHHI XapaKTepU30BaTh (OIMHUCHIBATH) OOIIHE
XUMUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHME  TEHETHYECKOW  CBSA3U  MEXKIY
HEOPraHWYeCKUMH  BEHIECTBAMU  C  TOMOIIBIO ypaBHEHUU

COOTBECTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CpopMHpPOBaHHOCTh YMEHHUH TIJIAHUPOBATH M BBITIOJIHATH XUMUYECKUAN
SKCIIEPUMEHT (pa3JioKeHHE TIEPOKCHIA BOJIOPOJIa B TPUCYTCTBUH
KaTaJn3aropa, ONpeesieHHe CPeabl PacTBOPOB BEIIECTB C TTOMOIIBIO
YHHUBEPCAIbHOTO WHIMKATOpa, BIUSHUE pa3INMYHBIX (aKTOpPOB Ha
CKOPOCTh ~ XMMHYECKOH peakIul, peakiuh HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIUU Ha Cylb(haT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm
«Metambl» u «HemeTamib») B COOTBETCTBHU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHH C BEMIECTBAMH M J1a0OpPAaTOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThl XUMHUYECKOTO
9KCIIEpUMEHTa B (OpPME 3alMCH ypPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBuiIa MOJb30BAHUS
XMUMHUYECKON TOCyl0H U J1abopaTOpHbIM OOOPYAOBAHHMEM, a TaKXKe
npaBuiia 0OpalieHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMU

I10 BBITNIOJIHCHUIO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB

29

ChopmupoBaHHOCTh  yMEHUU XapakTepu3oBaTh  XUMHUYECKHE
MPOLIECCH, JISKAIME B OCHOBE MPOMBIIUICHHOTO MOJYYEHHs] CEpPHOMN
KUCJIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpeACTaBlIeHU 00
o0IMX HAYYHBIX MPUHIUNAX W  OKOJOTHYECKHX  MpoliemMax

XUMHYCCKOI'O ITPOU3BOACTBA

XUMHUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUH O XMUMHUYECKON COCTaBISIOIICH

CCTGCTBGHHOH&y‘-IHOfI KapTuHbl MHpPaA, pOJIM XUMHHU B [MO3HAHUU




SIBJICHUWA TPHUPOJABI, B (OPMUPOBAHWU MBINIJICHUS € KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOIUMOM st
pelICHHUs TPAKTUYECKUX 3a7ad H OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U PUPOJIHOM Cpesie

3.2

ChopmupoBaHHOCTD YMEHUI KPUTHUYECKU AHAIU3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl W3 DPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COONIIOJIaTh TIPAaBHJIA JKOJOTHYCCKU
1e1ecoo0pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B
LEIAX COXPAaHEHUs CBOErO 3J0pOBbS M OKpPYKAKOUIEH NPHUPOIHOU

cpebl

3.4

Oco3HaBaTh OMACHOCTb BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTh
Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS] UX BPETHOTO

BOS}IGﬁCTBI/IH Ha OpraHus3M 4YCJIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSATHS «MaccoBas JOJs BELIeCTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B pPEaKLUU BEIIECTB,
TerioBoro 3¢ ¢ekra peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl

BCIICCTB, IIPEBPAIICHUA U COXPAaHCHUA SHCPrun




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

TeopeTnueckre 0OCHOBBI OPraHUYECKON XUMUU

11

[Ipenmer opraHnyYeckOd XUMHUH: €€ BOZHHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOEHUS OPraHUYECKUX

coequaeHuit A.M. bytiepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS

1.2

CrpykrypHble (OpMyNabl OpraHMYecKuX BemiecTB. [‘omosorus, wu3oMepus.
XHUMHUYECKasi CBSI3b B OPraHMYECKUX COCIMHEHMSX — OJWHApPHBIE M KpaTHBIC

cBs3u. [IpencraBinenue o KaccupUKAIMU OPraHUYECKUX BEIIECTB

1.3

HomenknaTypa oprannyeckux COEQUHEHHH (cucTeMaTH4ecKasl) U TpUBHAJbHbBIE

Ha3BaHMS BaXKHEHUIITNX HpeJICTaBI/ITeHeﬁ KJIAaCCOB OpTaHNYCCKUX BCIHICCTB

Yraeroaopoapl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHM psii. MeTaH U 3TaH — MpOCTEUIINe
MPE/ICTAaBUTENIN alIKaHOB: (U3MUYecKue W XHMHUYECKHE CBOICTBa (peakuuu

3aMelleHus U TOPEHHUs), HaXOKICHHE B IPUPOJIe, IOJTYyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psif. OTUIEH W MPOINMUJIEH —
MpOCTENIINE MPEICTAaBUTENN AIKEHOB: (PU3MYEeCKHe U XUMHUYECKHEe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAllUM, OKHUCIECHUS W

MOJIMMEPU3AIHH ), IOJTyYeHHE U IPUMEHEHUE

2.3

Ankamuensl: OyramueH-1,3 u MermnOyramuen-1,3. CTpoeHHE, BaKHEHIIHE
XHUMHYCCKHE CBOMCTBA (peakuus nojuMmepu3ainuu). [lonydeHne CHHTETHYECKOTO

KaydyKa ¥ pe3UHBI

24

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHHA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJICH —
HpOCTeﬁHlI/Iﬁ npeacCTaBUuTCIIb aJJKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/ILICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTallNM,

l"OpCHI/ISI), MOJIYYCHUC U IPUMCHCHHNC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/I€‘ U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I raJJIOrcHUpOBAaHUA U HI/ITpOBaHI/ISI), MOJIYYCHHUEC U TPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBH‘{eCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuyHOCTH
ApPCHOB. I'enetnueckas CBS3b MCXKAY YIJIeBOAOpOAaMHU, HNPHUHAJICKAIIUMHA K

PAa3JIMIHBIM KJIacCaM

2.6

[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOAOB. [IprpoiHBIi ra3 U MOMyTHbIE HEDTIHbIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHI (TEPMHUYECKUH, KaTaduTudeckuil), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITY. KameHHBIH yroias u

MPOIYKTHI €0 nepepaboTKu

Kucnopoaconepxaiiiye opraHn4eckie coeIiHeHMsI

3.1

[IpenenpHBIE OJHOATOMHBIE CITUPTHL. METaHOJ U 3TAHOJ: CTpOCHHUE, (pu3ndeckue
U XUMHMYECKHE  CBOMcCTBa  (peakuMM C  aKTHUBHBIMU  METaJllaMH,
raJIor€HOBOIOPOJaMH, TOpEHUE), INpUMEHeHHe. BojoponHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MeTaHoJa M 3TaHOJIa HAa OpPraHu3M 4YesloBeKa.
MHoroaToMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TJUIEPUH: CTPOEHUE, (pU3ndecKkue u
XMMHMUYECKHE CBOMCTBA (B3aMMOJEICTBHE €O  WICJIOYHBIMH  METaslaMH,
KauecTBEHHAasl peakiysi Ha MHOTOAaTOMHbIE CHUPTHI). JlelicTBUE HA OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC TIMLOCPHUHA U OTUJICHTIJIMKOJIA

3.2

®deHOoN:  CTPOEHWE MOJEKYJbl, (PU3NYECKHE W XUMHYECKHE CBOMCTBA.

Toxcuunocts penouna. [lpumenenue Gperona

3.3

Anbaerunibl ¥ KeToHbl. DopMalibIer U, aleTaabIeTHI: CTPOCHUE, PU3NIECKHUE U
XUMUYECKHE CBOMCTBA (PEaKIIMU OKHMCIICHUS W BOCCTAHOBJICHUSI, KAUeCTBEHHBIC

peaxiun), noyydeHue 1 NpuMEeHEHUE

3.4

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KHCIOTH. MypaBbHHAsS W YKCYCHas
KHCJIOTBI: CTPOCHHE, PU3NUECKHE M XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHE ISt
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBllIa KaK COJIH BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,HeI;'ICTBPIC

3.5

Crnosxzble 3¢upbl Kak MPOU3BOAHbIE KApOOHOBBIX KHCIOT. ['MAPOIN3 CIIOKHBIX
a¢upoB. Kupsel. ['maponm3 xupos. Ilpumenenue xupoB. bruonorudeckas posb

KUPOB

3.6

VYrneBojpl: cocraB, KilacCH(PHKAIUSA YIIeBOJAOB (MOHO-, M- U TMOJIUCAXaPHUJIbI).
I'moko3a — mpoctelmmii MOHOcaxapua: OCOOCHHOCTH CTPOCHUS MOJEKYJIbI,
(busnueckre U XMUMHYECKUE CBOMCTBA (B3auMoieicTBue ¢ ruapokcuaoM mMeau(Il),
OKHCJICHHE aMMHAayHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBienwue,
Opo’keHHEe TJIOKO3bI), HaXOXKJIEHHUE B NPUPOJIE, MPUMEHEHHE, OUOJIOTHYECKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep IiIoKo3bl. Kpaxman u nemnono3a kak
npupoaHble nonaumepbl. CTpoeHHE Kpaxmana M LeJUT0JI03bl. Pu3nueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I)IpOJ'II/IS, Ka4CCTBCHHAA pCaKUus C I/IOIIOM)

A30Tcozlep>1<aume OpraHN4Y€CKUC COCAUHCHU

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKucC COCANHCHHA. ®du3nyYecKue u

XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe I‘J'II/II_II/IHa). buonoruueckoe




3Ha4YCHUE aMUHOKUCIOT. IlenTrabl

4.2

benku Kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAsI M TPETUYHASI CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:

TuApOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BI:ICOKOMOJIGKy.]I?IpHBIG COCAMHCHUA

5.1

OCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEAHSISI MOJIEKYIIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEIWHEHUN —

noJMmMepus3anuAa U MMOJIMKOHACHCAIIUA

5.2

OKCIepUMEHTAIbHbIE  METOJbl HU3YYEHHMs] BELIECTB M HX [peBpallleHuil:
03HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ’Iy‘-ICHI/IG CHHTCTHUYCCKOI'0 KaydyKa U pC3UHbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHH

11

XUMHUYECKUH 37IeMeHT. AToM. SImpo aTtoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyeckue ypoBHH, MOJAYPOBHU. ATOMHbBIC OpOUTaiy, S-, P-, d-3JIeMEHTHI.
Oco0eHHOCTH pacnpefeNeHus] IEKTPOHOB [0 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIHsi aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHYECKUX daeMeHToB [[. 1.
MenneneeBa. CBsizb NEpUOAMYECKOrO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHUMHUYECKUX OJJIEMEHTOB |
0o0pa3yeMbIX MMHU TMPOCTHIX U CIOXKHBIX BEIIECTB MO TpyHNaM U MEepUoaaMm.

3HayeHue MEpUOANICCKOI'0 3aKOHA B pa3BUTUH HAYKU

1.3

CTpOCHI/Ie BellecTBA. XHUMHUYECKass CBsA3b. Bumibl XAMHYECKOH  CBs3U
(KOBaJ'IeHTHaSI HCIIOJIpHAasA W IIOJIsIpHAsi, HWOHHAasd, MeTaJIJII/I‘{eCKaH). Honnr:
KaTHOHBI U aHMOHBI. MeXaHU3MbI 06p8.30BaHI/I$I KOBAJICHTHOM XMMHYECKOH CBSI3H

(0OMeHHBIH 1 JOHOPHO-aKIEeNTOpHBIN). BogopoHas cBs3b

1.4

BanentHoCTS. 9J'IeKTpOOTpI/ILIaTeJ'H:>HOCTL. CreleHb OKUCIICHUS

15

BemectBa MOJICKYJIIAPHOTO W HCMOJICKYIISIDHOTO CTPOCHUS. 3aKOoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaHHH‘-IeCKOﬁ pCH_IéTKI/I. Ilonsatue o JAUCTICPCHBIX

cucreMax. VICTMHHBIE U KOJIJIOUIHBIE PacCTBOPHI. MaccoBast 10Js BEIlECTBa B




pactBope

1.6

Knaccugukamnus Heopranndeckux coequHeHnii. HomMeHkmaTypa HeopraHMuecKux

BCIICCTB

1.7

XuMu4ecKkass  peakiHusl. Knaccuduxanms XUMHUYECKMX  pEaKkuuii B
HEOPraHWYECKOW M OPraHUYECKON XUMHUHU. 3aKOH COXpPAHEHHUsS MacChl BEIECTB,

3aKOH COXPAaHEHMs U IIPEBPALCHUS YJHEPTUU IIPU XMMUYECKUX PEAKLIHAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.9

OOpartumbie peaknuu. XuUMUYecKoe paBHOBecue. DakTOpbl, BIUSAIOIMIAE Ha

cocTostHMe Xxumudeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

DnekrponuTrdeckas auccornuanus. CunbHble U cinaldbie nekTponuTsl. Cpena
BOJHBIX paCTBOPOB BCUICCTB: KHUCJIasd, HeﬁTpaJII)HaSI, mIeJI04YHasdl. PeaKHI/II/I HOHHOT'O

oOmeHa

111

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakunuu

Heoprannueckas xumust

2.1

Hemeranmnsl. Tlonoxenue HemetamioB B [lepronnyueckoid cucTeMe XUMUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB. DU3MUYECKHE

CBOMCTBa HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MPUMEpPE KUCIOPOia, CEPBL,

dbocdopa u yriepona)

2.2

XWMHUYECKHE CBOMCTBA BaXHEUITUX HEMETAUIOB (TajJOTEHOB, CEphl, a30Ta,
docthopa, yrimepoga W KpeMHHs) HW @ HX ~ COeAUMHEHUH  (OKCHIOB,
KHCJIOPOJICOZCPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coenuHeHuid). [lpumenenue

BaXKHEHIINX HEMETAJIOB U UX COEINHEHNI

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucteMe XUMHYECKUX
anemenToB [I.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHMSI DJICKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0miue ¢puznyeckue cBoiictBa MetamioB. CIIaBbl METAILIOB.

DIIEKTPOXUMHUYECKUH PsiJT HAIPSHKEHU I METAIIOB

24

XHWMHUYECKHE CBOWCTBA BAXKHEHUIIMX METAIOB (HATPUM, KaJIMH, KaJIbLIUH,
MarHui, aJFOMUHUN, IUHK, XpOM, JKeJIe30, MeJb) U MX coeauHeHuil. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBS3b HCOPraHUYCCKUX BCHICCTB, MPHHAMJICKAINUX K PA3JIMNYHBIM

KJ1accaM

XUMHUS U )KU3HD

3.1

Ponp xumuu B oOecrnedeHUH 3KOHOFH‘ICCKOI>1, 3HepFeTquCKOﬁ U TIHIIEBOMH
6e3OHaCHOCTI/I, pa3dBUTUN MCIOULUHBI. [TonsaTue o HAaYYHBIX MCTOJAX ITO3HAHHA

BCIICCTB U XUMHNYCCKHNX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6I.I.[I/IX HAYYHBIX MPUHOHUIIAX MPOMBIIIICHHOTO IOJIYYCHUS




Ba)XKHEUIIIMX BELIECTB. YENOBEK B MUPE BELIECTB M MaTEPUATIOB: BAKHEHUIIUE
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepualibl ISl 3JEKTPOHUKH, HAHOMATEPHUalbl, OPTraHUYECKUE U

MUHEpabHbIe yI00peHus

3.3

XuMHsT W 370pPOBbE HYEJIIOBEKA: IMpaBWjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 6€30MaCHOTO UCTIOIB30BAHMS MPENAPATOB OBITOBON XUMHUU

B IOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Xumus, 10 knacc/ I'.E.Pyasutuc., O6wwecTtBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTbLIO
«OPODAy; AkumnoHepHoe obectBo «M3pgatenbcTBo «[lpocBelleHne»
* Xumus, 11 knacc/ I'.E.Pyasutuc., O6uiectBo ¢ orpaHMYeHHON OTBETCTBEHHOCTbIO
«OPODAy; AkumnoHepHoe obectBo «M3patenbcTBo «[lpocBelleHne»

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. O.C.INabpuensH, .l JlbicoBa «Xumusa Metoamnyeckoe nocobue - 6a30Bbi ypoBeEHbY - M.:
Opodpa 2022 rop.

2. O.C.l'abpwuensH, N.I.Octpoymos, «O6Llas xumns B TeCTax, 3agadax, ynpaxHeHmax. 11
knacc» — M.: Opoda, 2023 roga.

3. O.C.l'abpwuensH, N.H.bepesknH, A.A.Ywakoa «Xumua 11 knacc: KOHTponbHbIE 1
npoBepoYHbie paboTbl K y4ebHuky». — M.: [poda, 2021 r.

4. O.C.l'abpuensH, I'.I.JIbicoBa, A.I'.BBegeHckan «Xumuns 11 knacc: HactonbHas kHura gns
yuutena». Hacte 1 - M.: Ipoda, 2019 rog.

5. O.C.lNabpwuensH, I'.I JlbicoBa, A.l".BeegeHckan «Xumusa 11 knacc: HactonbHas kHura gns
yuutena». Hactb 2 - M.: [lpoda, 2022 rog.

6. O.C.lNabpwuensH, N.B.PeweTos, N.I.OcTtpoymoBa «3agaum no XmmMmm 1 cnocobbl nx
pewweHnunsay - M.: «poda», 2021roga,

7. B.I'. deHncoBa «Xmumusa 11 knacc noypoyHble nnaHbl no y4ebHuky O.C.FabpuensHa,
I".I'.JleicoBon» - Bonrorpag» Yuutens 2018rog.

8. M.A.Pab6osa, Y.KO.Hesckasq, P.B.JTnHko «TecTbl no xumun 11 knaccy, - M.: Sk3ameH, 2019r.
9. 9. O.C.lNabpwuensiH, N.I.octpoyMoB « XMMUYECKUIN IKCNepuMeHT B LKone 11 knaccy; - M.:

Opoda. - 2019 rog,. _



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

http://him.1september.ru EgnHas konnekums LLOP: MNpeameTHasa konnekuusa « XumMms»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble
aKcnepumeHTbl: xumuna. Konnekuma Poccuinckoro obueobpasoBaTtenbHOro noprana
http://experiment.edu.ru AFIXUMUK: cant J1.KO. AnukbepoBon

http://www alhimik.ru Bcepoccumnckaa onumnunaga LWKOSIbHUKOB MO XUMUK
http://chem.rusolymp.ru OpraHnyeckan Xumus: 3f1IeKTPOHHbIN y4eOHUK Anga cpegHen
LWIKONbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMUW: SNIEKTPOHHbIN y4EOHUK
http://www hemi.nsu.ru OTKpbITbIM Konnegx: Xmmusa

http://www.chemistry.ru [luctaHumMoHHas onumnunaga no XMmuum:
TENEeKOMMYHMKALUMOHHbIA 06pa3oBaTenbHbIN NPOEKT
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