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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYECKM OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe O XMMHHM C Y4€TOM crenu(PUKd HayKM XUMUH, €€ 3HAYeHUs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK WIpaeT O0COOyI0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE IMOHHMAHMS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckol XWUMHHM MOJIYYalOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioOM 3peHuss B mpeaMere «XuUMHs» 0a30BOro YpPOBHSA
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCST MPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaKHEMIIHWX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHMAHHWIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  YpOBHS  WM3Yy4YEHHUS] OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SABJICHUN IyTEM OSKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBUHM, WUMEIONMX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke npenojaBaHus XUMHUM KaKk HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS TIVIABHBIMHM ILEJISAMH U3YYECHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€XaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX pEaKlUHi, HEeoOXOAMMBIX [JIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmero obpasoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4arouuxcsi K YCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y O0OyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHH, a TaKXKe IS OLEHKU C MO3UIUI
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO IPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOIUMATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKXKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XuMus», u3ydyaeMbli Ha 0a30BOM YPOBHE, SBISETCA 0053aTECIbHBIM Y4E€OHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

BocrmTaTensHbIi oTeHITHAN y4eOHOTO Kypca «XUMUS» peaau3yeTcs depes:

* TpUBJICUYCHHE BHUMAHHS O0YYaIOIMUXCS K ICHHOCTHOMY aCTIEKTy W3y4aeMbIX
Ha ypOKax SIBJICHUH, OPTaHU3aIMI0 UX pabOTHI C TOJIy4aeMOW Ha YPOKE COIUATBHO
3HaUYMMOM MHGOpMaIMEH — MHUIIMUPOBAHUE €€ 00CYK/ICHUS, BHICKA3bIBAaHUS
00y4JaroIIMMHUCS CBOETO MHEHHS T10 €€ TIOBOJTY, BHIPAOOTKH CBOETO K HEM
OTHOILICHUS,

* JIEMOHCTpPAIHUIO 00 YJarONIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MTOBEICHHUSI, TIPOSIBIICHUS YSIIOBEKOIIOOHS M TOOPOCEPICUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIHNX TEKCTOB ISl YTCHUS, TPOOJIEMHBIX CUTYyaITUi ISl 00CYKICHUS
B KJ1acce;

* MPUMEHEHUE Ha ypOKaxX UHTEPAKTUBHBIX (POPM pabOThI ¢ 00yUAOIIUMUCS::
MHTEJUIEKTYaJbHbBIX UTP, CTUMYJIUPYIONIUX NT0O3HABATEIbHYIO MOTHUBAIUIO



oOy4aromuxcs; TMIaKTUYECKOro TeaTpa, rJe NoJy4YeHHbIE Ha YPOKE 3HaHUS
OOBITPBIBAIOTCA B T€ATPAIbHBIX OCTAHOBKAX; TUCKYCCHI, KOTOPBIE JAOT
oOy4arommmMcsi BO3MOKHOCTb PUOOPECTH OMBIT BEEHUSI KOHCTPYKTUBHOTO
Juanora; TpynmnoBoi paboTel UK pabOThI B Mapax, KOTOPbIE ydyaT 00ydaronInuxcs
KOMaHJIHOM paboTe U B3aUMOJIECUCTBUIO C APYTUMH O00yUYaIOIIUMHUCS;

* HMHUIMUPOBAHUE U MOAAEPKKY HCCIEN0BATEIBCKON IEATEIIBHOCTH
oOy4aromuxcs B paMKax pean3aluid UMU UHAUBUAYAIbHBIX U FPYIITOBBIX
UCCIIEZIOBATEIBCKUX ITPOEKTOB, UTO 1aCT O0yUYaIOUIMMCS BO3MOXHOCTb
OpUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHUSI TEOPETUUECKOM MPOOIIeMBbl,
HaBbIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX HI€H, HABBIK YBAXKUTEIHLHOTO
OTHOIICHUS K YY>KUM UJesM, 0hOpMIIEHHBIM B paboTax ApYyrux UcciaeaoBarene,
HaBbIK MyOJUYHOTO BBICTYIUICHHS MEpe]l ayAUTOPUEH, apryMEeHTUPOBaHUS U
OTCTaUBaHMsI CBOEH TOUKHU 3PEHHUSI.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTypHbIE (OPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILIEHUIO OPIraHUYECKNUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U NPONWIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuUuH TUIPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boruncinenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHblE OQHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccM@uUKauus — yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl peaKkUus C HOJI0M).

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugoMm wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHble OpraHuyeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIOICHHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOIeKYJISAPHbIE COeIUHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAONIO/IEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKUE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTand, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTndeckass CBA3b HEOPraHMYECKUX BEIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccornuanus. CHIbHBIC U cabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJIeNied KPUCTAJUTMYECKUX PEMETOK, HAOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIAUKATOpA, pEaKIuu HOHHOTO O0OMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckoi cucreMe XUMHMYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJMWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA Ta3oB IO HM3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB U MAaTEpPUAJIOB: BaXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MACHOTO HCIONIB30BAHUS MPEMapaTOB OBITOBON XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSITHHA, SBISIOIIAXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SABICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3M, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHINCBAS
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydyHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOT0 00pa3oBaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYaIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBBIBATh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIBHO BBITIOJTHCHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaM3alluu y4eOHOTO MpoeKTa U (GOPMYIUPOBATH BHIBOJIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MTPAKTUUECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJIep)Kalllie COCIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKUE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NpPUBOAHUTH TPUBUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH, MPOMWJIEH, AalleTHJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHHMH BIIAJIETh CUCTEMOM 3HAHHM OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITIOJHEHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypalis OENKOB MpW HArpEeBaHWM, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJIecO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT Ha mpumepax CHocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONISH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUUYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBiieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUW XMMHUUYECKHX  PpEaKIMil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEATh BaJ€HTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHHSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ITH PEAKIIMU UAYT IO KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  PACKpPhIBATh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAol u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKkKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYITHUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIMMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no paszneny 4




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

No KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
e ara
Tema ypoka Konrpoiabubie | IlpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bceero H3Y4YeHH s

padoTsI padoThbI pecypchl

HNHCTpyKTaX 1O TEXHUKE https://m.edso00.ru/KGZODOKTT
6e3onacHoctu.lIpeamer

1 OpraHMYEeCcKON XUMuu, eé 1 03.09
BO3HUKHOBEHHE, Pa3BUTHE U
3HaYCHHE

Teopust CTpOEHUSI OPraHUYECKUX https://m.edso00.ru/KGZODOKTT
2 coenuHenuit A. M. Byrneposa, eé 1 10.09
OCHOBHBIE MTOJIOKEHUS

[IpencraBnenue o KIaccuPpUKaAUK https://m.edsoo.ru/KGZ0DOKTT
OPraHUYECKUX BEIIECTB.
3 Homenknarypa (cucremMaruueckasi) 1 17.09

" TPUBHUAJIbHBIC HA3BaHUA
OpraHu4€CKuXx BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE, 1 54.09 https://m.eds00.ru/KGZODOKTT

TOMOJIOTHYECKUH pAaa

MeraH u 3TaH — npocTenime 1 0110 https://m.edso00.ru/KGZODOKTT

IpeaACTaBUTCIIU aJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, 1 08.10 https://m.eds00.ru/KGZODOKTT

CBOICTBA

OTUJEH U IPOIUIEH — https://m.edso00.ru/KGZODOKTT
7 IIPOCTENIIINE ITPEICTABUTENIN 1 15.10
AJIKEHOB
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[Ipaktuyeckas padora Ne 1.
«HOHy‘-ICHI/Ie 9TWUJICHA U U3YUYCHUC
€ro CBOMCTB»

22.10

https://m.edso00.ru/KGZODOKTT

Anxaauensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U Pe3UHBI

05.11

https://m.edso00.ru/KGZODOKTT

10

AJIKUHBI: cOCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSI/L.
AneTunes — npocTenmmn
MIPEJICTAaBUTENb ATKHHOB

12.11

https://m.edso00.ru/KGZODOKTT

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

19.11

https://m.edso00.ru/KGZODOKTT

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apEeHOB

26.11

https://m.edso00.ru/KGZODOKTT

13

T'eneTnyeckas cBA3L
YTJIEBOJIOPOJIOB, MPUHAISKAIIHNX K
pa3IMYHBIM KJIaccam

03.12

https://m.edso0.ru/KGZ0DOKTT

14

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOIyTHBIC He(PTSIHBIC Ta3bl, HEPTh
Y TIPOJIyKTHI €€ epepadoTKu

10.12

https://m.edso0.ru/KGZ0DOKTT

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOMyTHBIE He(TSAHBIE ra3bl, HeTh
Y IPOIYKTHI €€ mepepadoTKu

17.12

https://m.edso0.ru/KGZ0DOKTT

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOOPOABI»

24.12

https://m.edso0.ru/KGZ0DOKTT

17

Hpe}:[eJ'ILHLIe OJHOATOMHBIC

14.01

https://m.edso0.ru/KGZ0DOKTT
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CIUPTBI: METAHOJ U 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaroMHbIE CIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

21.01

https://m.edso00.ru/KGZODOKTT

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(uznueckue 1 XuMU4ecKHue
CBOWCTBA, IPUMEHEHNE

28.01

https://m.edso00.ru/KGZODOKTT

20

Anbnerunpl: GpopManabaeTua U
areraabIerua. AeToH

04.02

https://m.edso00.ru/KGZODOKTT

21

OIHOOCHOBHBIE TIPE/ICTbHBIC
Kap6OHOBBIe KHUCJIOTEI: MypaBI)I/IHaSI
U YKCYCHas

11.02

https://m.edso00.ru/KGZODOKTT

22

[IpakTnueckas padora Ne 2.
«CBoiiCTBa pacTBOpa YKCYCHOM
KHCTIOTBI»

18.02

https://m.edso00.ru/KGZODOKTT

23

CreaprHOBas ¥ OJICMHOBAs
KHCJIOTBI, KaK MPeJICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIIOT

25.02

https://m.edsoo.ru/KGZ0DOKTT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
IIEUCTBUE

04.03

https://m.edso0.ru/KGZ0DOKTT

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIOXHBIX 3(UpOB

11.03

https://m.edso0.ru/KGZ0DOKTT

26

>KI/IpLIZ TruapoJIn3, IpUMCHCHHUC,
Omosioruueckas POJIb KUPOB

18.03

https://m.edso0.ru/KGZ0DOKTT

27

YrineBoasl: COCTaB,
kinaccupukanus. Baxueitmne

25.03

https://m.edso0.ru/KGZ0DOKTT
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IPEACTaBUTEIIN: TII0K03a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nemrnonosa kak
MIPUPOIHBIE MOJIUMEPEI

08.04

https://m.edso00.ru/KGZODOKTT

29

KoHTponsHas paboTta 1o pasaeny
«Kucnopoacoaepxarne
OpraHUYECKUEe COETUHEHUSY/
Bcepoccuiickas npoBepoyHas
pabota

15.04

https://m.edso00.ru/KGZODOKTT

30

OO01as XxapakTepucTuKa
a30TCO/IePKAIINX OPTAaHUIECKUX
coenuHeHU# / Beepoccuiickas
poBepoyHasi paboTa

22.04

https://m.edso00.ru/KGZODOKTT

31

AMWHBI: METHJIAMHUH U aHWJINH

29.04

https://m.edsoo.ru/KGZ0DOKTT

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OpraHUYECKHUE COCTUHEHUS, UX
OHOJIOrMYEeCKOE 3HAUCHHE.
[TenTuael. benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS

06.05

https://m.edsoo.ru/KGZ0DOKTT

33

OCHOBHBIE ITIOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEUHEHUN

13.05

https://m.edso0.ru/KGZ0DOKTT

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHuu. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

20.05

https://m.edso0.ru/KGZ0DOKTT

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

HNHCcTpyKTaX 1O TEXHUKE
0e30macHOCTH. XUMHUYECKU I
ANIEMEHT. ATOM. DJIeKTpOHHAas
KOH(uUTyparus aToMOB

04.09

https://m.edso00.ru/KGZODOKTT

[Iepnoanueckuit 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYeCcKnX deMeHToB J1. 1.
MeHnaeneeBa, UX CBSA3b C
COBPEMEHHOM TEOPHUEH CTPOECHUS
aTOMOB

11.09

https://m.edso00.ru/KGZODOKTT

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB H
HX COCIMHECHHH I10 TPyIIIaM 1
nepuojiaM. 3HauYCHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKuX 3j1emMenToB .M.
MenzeneeBa B pa3BUTUU HAYKU

18.09

https://m.edso0.ru/KGZ0DOKTT

CrpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHus KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

25.09

https://m.edso0.ru/KGZ0DOKTT

BanentHOCTE.
DIEeKTPOOTPULIATENIBHOCTb.
Crenenb okuciaeHusa. BerectBa

02.10

https://m.edso0.ru/KGZ0DOKTT
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MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUOHBIC
pactBOpsl. MaccoBast 10J1s1
BELIECTBA B PaCTBOPE

09.10

https://m.edso00.ru/KGZODOKTT

Knaccudukanus u HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHEHUH.
I'eneTnueckas cBs3b
HEOPraHUYeCKUX BEIIECTB,
Pa3IMYHBIX KIJIACCOB

16.10

https://m.edso00.ru/KGZODOKTT

Knaccudukanus xuMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpPAaHEHUS MAaCChl BEILIECTB; 3aKOH
COXpAaHEHUS U MPEBpaIICHUs
SHEPIrUU MPU XUMHYECKUX
peaKkuusx

23.10

https://m.edsoo.ru/KGZ0DOKTT

Ckopoctb peakuun. OOpaTuMbIe
peakiuu. XMMHYECKOE paBHOBECHE

06.11

https://m.edso0.ru/KGZ0DOKTT

10

[IpakTrueckas padota Ne 1.
«BnusHue pa3nuuHbix GakTOpOB Ha
CKOPOCTh XUMUYECKOU PEaKIIUN»

13.11

https://m.edso0.ru/KGZ0DOKTT

11

DNEKTPOIUTHYECKAs TUCCOILIUAIUSL.
[onsiTue 0 BOJIOPOTHOM
nokasarene (pH) pactopa.
Peakuuu nonHoro ooMeHa.
I'unponus opraHMYecKux u
HEOPraHMYECKUX BEIEeCTB

20.11

https://m.edso0.ru/KGZ0DOKTT
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12

OKHCIUTENBHO-
BOCCTAHOBHUTCJIbHBIC PCAKITNH.
[TousiTre 00 MeKTpOIH3E
pacIiaBoB U paCTBOPOB COJICH

27.11

https://m.edso00.ru/KGZODOKTT

13

KoHnTponsHas paboTta 1o pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHU N

04.12

https://m.edso00.ru/KGZODOKTT

14

MerTaiuisl, UX MOJIOKCHUE B
[Iepnoanueckoiil cucreme
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIre
(uznueckue cBOcTBa METaNIOB

11.12

https://m.edso00.ru/KGZODOKTT

15

CrutaBbl METAIIJIOB.
DIIEKTPOXUMUYECKHUI P
HanpsHKEHUM METaioB

18.12

https://m.edsoo.ru/KGZ0DOKTT

16

XUMHYECKHE CBOMCTBA BAKHEHIITNX
METaJUUIOB (HaTpUH, KaauH,
KaJIbIIMH, MAarHAW, aJTFOMUHAN) U UX
COEeqUHEHUN

25.12

https://m.edso0.ru/KGZ0DOKTT

17

XHUMHUYECKHE CBOMCTBA XpoMa,
MEIU U UX COeqUHEHUI

15.01

https://m.edso0.ru/KGZ0DOKTT

18

XuMHudecKkre cBolicTBa OMHKA,
KCIJIC3a U UX COCI[I/IHGHI/Iﬁ

22.01

https://m.edso0.ru/KGZ0DOKTT

19

[IpakTuueckas pabora Ne 2.
"Pemenne 3KkcriepuMEHTAIBHBIX
3aga4 no teMe «MeTtaisl»"

29.01

https://m.edso0.ru/KGZ0DOKTT

20

Hewmeranebl, ux nojioxxeHue B
[Iepuonnueckoii cucreme

05.02

https://m.edso0.ru/KGZ0DOKTT
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XUMUYeCcKuX dneMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB

21

dusznueckue cBOMCTBAa HEMETAIJIOB.

AnnoTtponus HEeMeTauIoB (Ha
pUMepe KUCIOPOaa, CepHl,
dbocdopa u yrieponaa)

12.02

https://m.edso00.ru/KGZODOKTT

22

XUMHYeCKHe CBOMCTBA TaJIOTESHOB,
CEphl U UX COCTMHEHUI

19.02

https://m.edso00.ru/KGZODOKTT

23

XnMH4YecKre CBOMCTBA a30Ta,
dhocdopa u ux coeTMHCHUI

26.02

https://m.edso00.ru/KGZODOKTT

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPpEMHUA U UX COG}II/IHCHI/Iﬁ

05.03

https://m.edso00.ru/KGZODOKTT

25

[IpumeneHne BaxHEUIINX
HEMETAIIJIOB M UX COEAMHEHUN

12.03

https://m.edsoo.ru/KGZ0DOKTT

26

O0001IeHrEe ¥ cCUCTEMATH3AIUS
3HaHu# Mo TeMe «HemMeTamisn.
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

19.03

https://m.edso0.ru/KGZ0DOKTT

27

[IpakTuueckas pabora Ne 3.
«PernreHne 3KCeprUMEHTaTbHBIX
3a7a4 1o teme "Hemeramier"»

26.03

https://m.edsoo.ru/KGZ0DOKTT

28

KonTtponbHas paboTa o remMam
«Metamaey u «Hemetamibl

09.04

https://m.edsoo.ru/KGZ0DOKTT

29

HeOpraHI/IquKI/Ie H OPraHnv4CCKuc
KHUCJIOTHEI. HeOpFaHI/I‘-IeCKI/Ie u
OpraHn4Y€CKUC OCHOBAaHUA

16.04

https://m.edso0.ru/KGZ0DOKTT
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30

AmboTepHbIE HEOPraHUYECKHE U
OpPraHWYECKUE COCTUHEHHUS.
I'enernueckas cBsA3b
HEOPraHMYECKHUX M OPraHUICCKUX
BEIIECTB

23.04

https://m.edso00.ru/KGZODOKTT

31

Posbp xuMuu B oOecrieueHuu
HKOJIOTUIECKOH, SHEPTETUIECKOH 1
MUIIEBOM 6€30MacCHOCTH, Pa3BUTUHN
MCEIUITUHBI

30.04

https://m.edso00.ru/KGZODOKTT

32

[Ipencranenus: 06 oOmMX
Hay4HBIX MPUHITATIAX
MIPOMBIIIJICHHOTO TIOJTyYeHUS
BaXXHEHUIITNX BEIIECTB

07.05

https://m.edso00.ru/KGZODOKTT

33

YenoBek B MUpE BEMIECTB U
MaTepHuasioB

14.05

https://m.edsoo.ru/KGZ0DOKTT

34

XUMUS U 3J0pOBBE YEIOBEKA

21.05

https://m.edsoo.ru/KGZ0DOKTT

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEACTABICHUNA O XUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJU XUMUU B TIO3HAHUU
SIBICHUW TPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Brnanenune cucremMod XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSTHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YTIEpOIHBIN CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagukaig,  U30MEpus,  HM30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlie COEIUHEHMs, OWOJIOTMYECKHd aKTHBHBIE BEIeCTBa
(yrneBompl, KUPHI, OCIKH), MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, IOJYYCHHH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIINX HEOPraHMYEeCKUX M  OpraHH4ecKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBIABIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHITHS MPH OMUCAHUH COCTaBa, CTPOCHUSA U

NpeBpalleHNI OPraHUuYeCKUX COCMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYI0 CHMBOJIHUKY
JUIL  COCTaBJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOpMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX peaKkuil, U3roTaBIMBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB JUIsI WIUIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHu4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymme) COeAMHEHHH  (YriieBOJIOpPOIbI,
KUCIIOPOA W a30TCOAEPIKAINE COCAWHEHHsSI, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/I?[), JaBaTb UM Ha3BaHU 1o CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS ONPEACIATh BUIABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTh yYMEHHUSI TMPUMEHATH: IOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrneBo1opobl. Kucnopoaconepxarniue Hu a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IS[pHBIe COCAUMHCHUS

2.1

ChopMHpOBAaHHOCT, YMEHUM TPUBOJIUTH TPUBHAIbHBIC HA3BaHUS
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHJICH, TMPOIMMJIEH, AalleTHJICH,
STUJICHTJIUKOJb, TJMIEPUH, (eHomn, GopManbaeru, areTalbIerul,
MYpaBbHMHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBas KHCIOTa, TJIOKO3a, (PPYKTO3a, Kpaxmas, IeJIII0JI03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XHMHUYCCKHUE CBOWCTBA THIWYHBIX IPEIACTABUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THJICH,
MpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (PEHOJI, ameTaabIeru,
MypaBbHUHAs M YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHIO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMUA Ppa3INIHbIX KJI1aCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YTIAEBOJAOPOIHOTO ChIpbs (He(hTh, MPUPOIHBINA ra3, YroJib), CHOCOOBI UX

nepepa60TKI/I H MPAKTUYCCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAaHUsA, UCIIOJIb3YCMbBIX B XMMUHU IIPU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIL30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 TPUHATUS PEIIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHI COONMIOATh TpaBHUJA TOJB30BAHUS
XUMUYECKON TOCYIOM M J1abopaTOpHBIM O00OPYJOBAaHUEM, a TaKKe
IpaBwia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIH MU

11O BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCECKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOTHATH XUMUYECKUN
SKCIIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB MIPU HAIPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHu4e€CKuX BCUICCTB, ACHATYypalud O€eJIKOB IIpru Harp€BaHuu,
IBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0e30MacHOCTH TpU OOpalleHHH C BelIeCTBaMU U J1JaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3aliCH ypPaBHEHHWH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHHI TPOBOAUTH BBIYUCIIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO

W3 UCXOJIHBIX BEIIECTB UJIH MPOJIYKTOB PEAKIUN)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aQHaJIM3UPOBATh
XMUMHUYECKYI0 HHQOpPMAIUIO, IOJIy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, ceth IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOMIOAATh MpaBWJIa HKOJOTHUECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHs CBOErO 370pPOBbS W OKpY’KaloLlel NPpUpOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICT MOKAa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPAIMH), TMOSICHATH Ha
npuMepax CIoCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenune cucreMoll XMMHUYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XUMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OpOUTAIN AaTOMOB,
UOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCIIEHUSI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIPHbBIN
00bEM, KpUCTAJUIMUYECKasl pEUIETKa, TUIIBI XUMHUUYECKUX pPeaKUuil
(OKMCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- M DHJIOTEPMUYECKHE,
peakiuy HOHHOrO oOMEHa), pacTBOP, 3JIEKTPOJMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs]  JTUCCOIMAlLINs, OKUCIMTEIb, BOCCTAHOBHTEINbD,
CKOPOCTh XMMHYECKON PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsl DIIEKTPOJUTHUYECKON auccoruanmu, llepuomumueckuii
3akoH /.M. MenneneeBa, 3akOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, IMOJy4eHMM U O€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTHUUECKOW JESITEeIbHOCTH

YCIO0BCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHble MPHU3HAKU U
B3aUMOCBS3b M3y4YCHHBIX MOHATHH, NPHUMEHSTH COOTBETCTBYIOLINE
MOHATHS TPH ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISTH B3aMMOCBSI3b XUMHUYECKHX
3HAHUM c MOHATHIMHU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMHU HAYYHOI'O IIO3HAHHA BCIICCTB U
XHUMHYECKUX SIBJICHHUHU (Ha6J'IIOI[CHI/Ie, HN3MCPEHUEC, OKCIICPUMCEHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpeaAC/IsITb BAJICHTHOCTL MW CTCIICHDb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
cocCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaSI, HOHHas,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCAMHCHUAX, THIL KpHCTaHHH‘IeCKOfI
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOIJICKYJIApHAA, HWOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTCP CpEAbl B BOJHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUH

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3jiMvYHbIM IIpU3HAKAM (‘-II/IC.IIy U COCTaBy pearupyromux

BCIICCTB, TCIJIOBOMY B(I)(I)CKTY pCaknnu, HU3MCHCHULIO CTeIeHeH




OKHCJICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKuunu, y4aCTUIO

KaranuzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHH  COCTABISITH  YpaBHEHHUS  PEaKIUit
pa3IMYHBIX THIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS peaKUUl
WOHHOTO OOMEHA, YUYUTBIBASI YCIIOBHS, TIPU KOTOPBIX 3TH PEAKIIUU UIYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKINH, MOTBEPKIAIONINE
KAUECTBEHHBIM  COCTAaB  Pa3JIMYHBIX HEOPraHUYECKUX  BEILIECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuuii MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMUvecKass XUMHS

2.1

CdopMHupOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meupeneena u JIEMOHCTPHUPOBAThH ero

CUCTEeMATHU3UPYIOIIYIO,  OOBACHUTENBHYID U  NPOTHOCTUYECKYIO

dbyHKIUH

2.2

CdopMHPOBAHHOCTh YMEHU XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoandeckoi
cUCTEeMBbl XuMHUYecKux odyeMeHToB JI.M. MennaeneeBa, uCHOIB3ys
HOHATHS  «S-, P-, O-2/IeKTpOHHBIE OpPOHMTAIM», «IHEPrETUUECKUE
YpPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  HM3MEHEHHs  CBOWCTB
XMUMHYECKUX DJIEMEHTOB U UX COCAMHEHHUH MO MEpHoJaM M Tpymram

Ilepuoanueckoit cucteMbl xuMU4eckux 3meMeHToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh yMEHUN XapaKTepu3oBaTh (OMHMCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJAaTh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHO CTb yMCHI/Iﬁ YCTaHaBJIMBATb MPUHAIICKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe)IeJ'IéHHOMy KJIacCy




(rpynne) coeaMHEHUH (MPOCThIE BEUIECTBA — METAUIBI U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEHIECTB M yPaBHEHHUH XHUMHUYECKHX
peaknmii, cucrematnueckyto Homenknatypy (IUPAC) u TtpuBHaibHbIE
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BellecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHasi W3BECTb, HErami€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYyTruUe)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONUCHIBATh) OOLINE
XMMHMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPXK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKIII/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHI TJIAHUPOBATH W BBHITIOJHITH XUMUYECKUM
IKCIIEPUMEHT (pa3JIoKCHHE TICPOKCHAA BOJOpPOJa B MPHUCYTCTBUHU
KaTaJln3aropa, ONpe/elieHHe CPeabl PacTBOPOB BEHIECTB C MOMOIIBIO
YHHMBEpPCAIbHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (aKTOpoB Ha
CKOPOCTh ~XMMHUYECKOW peakIuH, peaknud HMOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEAKIIUU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metambl» u «Hemeramibl») B COOTBETCTBUU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TpU OOpalIeHHH C BEIIeCTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pE3yNIbTaThI XUMHUYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh IMpaBWIa IOJIH30BAHUS
XMMHUYECKON TOoCylol M 1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUICHHOTO MOJYYEHHs] CEpPHOMN
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
o0lMX Hay4yHBIX TPHUHIMIAX ¢  OKOJOTHYECKUX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCT TPEICTABICHUNA O XHMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbBl MHpa, pPOJIM XHMHU B TIO3HAHWUU




SBJICHUWA TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad M IKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, yYMEHUW COONIOAATh TIpaBWJIA DKOJOTHYECKU
1[e71eco00pa3HOro MOBENEHUsI B OBITY M TPYIOBOM JESTEIBHOCTH B
LEIAX COXPAHEHMUS CBOETrO 3J0POBbS M OKPYKAIOIIEW IPUPOIHOMN

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI
ONpENEIEHHBIX BEIIECTB, NOHMMAas cMbIch nokaszatens [1/IK, mosacHsaTh
Ha TIpUMepax CrnocoObl YMEHBIIEHUS U TPEIOTBPAIICHHUS UX BPEIHOTO

BOS)IGIZCTBI/IS[ Ha Opraiu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JOJIsI BEIECTBA B PacTBOpE»,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XMMHUYECKHUX PEAKIHIX, MacChl
BeIleCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEILECTB,
TeroBoro 3¢ @dekra peakliuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHuveckoid XMMHH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIYYCHUU HOBBIX BEHIECTB M MAaTepHaloB. Teopusi CTPOEHUS OPraHHMYECKUX

coenquuenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o kiaccuUKauyu OpraHUIECKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUYECKUU psaa. MetaH U 3TaH —
MpPOCTENIINE MPEICTaBUTEIN alKaHOB: (pU3MUecKHe M XUMHYECKHE CBOMNCTBA
(peakuuu 3aMelieHUs] U TOPEHMsI), HAXOXKJIEHUE B MPHUPOJE, MOJydeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psii. DTWICH W TPONWIEH —
IpOCTEHIlINe TPEICTaBUTENIN alKeHOB: (M3MYECKUE U XUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKHEe CBOMCTBa (peakius noauMmepusanuu). [lonydyeHne cCHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTMYECKHI P, AHGTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPpUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApAaTAllUM,

rOpeHI/IH), IMOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHHC, q)HSH‘leCKI/IC U XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC u XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIY4YCHUC W IIPUMCHCHUC. TOKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIJIICBOAOPOAaMH, MNPHUHAMJIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpupogHBIe HCTOUYHUKH YTIeBO10pOI0B. [IpupoaHbIii ra3 u momyTHbIe HePTIHBIC
ra3el. HedTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaauTU4ecKuil), muponus. [IpoaykTsl mepepaboTku
HeTH, MX NMPUMEHEHHE B TPOMBIIIJICHHOCTH M B ObITy. KameHHBI yroip u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenvHBIE OJHOATOMHBIE COUPTHI. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKUE
U XUMHMYECKHE  CBOMcCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), MpUMEHEHHEe. BoJopoaHble CBSI3M MEXIy
MOJIEKYJIaMHM cnupToB. JlelicTBHE METaHOIa W 3TaHOJIa HAa OpPraHU3M 4eJOBeKa.
MHoroaToMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METaJllaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBHe Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEprUHA U STUJICHT JIMKOJIA

3.2

®deHoy1:  CTPOEGHHME MOJEKYNbl, (u3nyeckue ¥ XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [lpumenenue dhenomna

3.3

Anpaerunbl U KeToHbl. DOpMaIbIETH I, alleTaNbICTHI: CTPOEHUE, (PU3HUECKHUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCICHHUS W BOCCTAHOBJICHMS, KAU€CTBECHHBIC

peaxiun), noy4eHue u NpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAS KHCIOTBHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIBI).
I'moko3a — mpocTelimii MOHOCaxXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3auMoaeiicTeue ¢ ruapokcumaom meau( 1),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiEHHE,
Opo’keHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJornueckKas
poinb. @otocuHTe3. PPyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmalia U eJUToNo3bl. Du3ndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,[[OM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUuc COCAMHCHUA. duznueckue u




XMMHMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpuMmepe riauiuHa). buojormueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcCHOBHbBIE MOHATUS XUMHH BBICOKOMOJEKYJISPHBIX COEIMHEHUH: MOHOMEp,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

noamMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKClepUMEHTAJIbHBIE METOJbl M3Y4YEHHs] BELIECTB W HX MpeBpallCHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, U-371eMEHTHI.
OcoOeHHOCTH pacmpeesieHus dJEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpallHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3zp mnepuoandeckoro 3akoHa W Ilepuoanueckoil cUCTEMBbI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHYecKass CBs3b. Buapl XHMMHUECKOM CBSI3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W TOJIsIpHAsA, HWOHHAad, MeTaJ’IJ’II/I‘ICCKaﬂ). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI O6pa3OBaHI/I$I KOBAJICHTHOM XHUMHUYECKOM CBSA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIIDHOTI'O CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPpUCTATNINYCCKUX pCIJ_IéTOI(. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I peIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX




cucremax. VcTuHHEBIE U KOJIJIOMAHBIC pPaCTBOPHI. MaccoBas J0JI1 BEIICCTBA B

pactBope

1.6

Knaccugukanus HeopraHmueckix coeannennii. HomeHnknarypa HeopraHmuecKux

BC€IICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKMX ~— peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U PCBpAICHUA SOHCPTUH ITPHU XUMHWYCCKHUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PJaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTophl, BIUSIOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Tpunnun Jle [larense

1.10

DnekrponuTHdeckas aucconuanus. CunbHble W cialbie dekTposnuthl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIa4, HeﬁTpaHI:HafI, IeJI04Had. PeaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemertammnsl. Tlonoxxenune HemeramnoB B lleprogudeckoit cucreMe XHMUYECKUX
anemenToB /.M. MenneneeBa u 0COOCHHOCTH CTpPOCHHS aTOMOB. Du3nveckue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHuit). IlpumeHeHue

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. I[lonoxxenune metamwioB B Ilepronnyueckoil cucremMe XHUMHUYECKUX
anemenToB JI.J11. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MeTamioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psijl HAMIPSHKEHUH METaJIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATPUM, KaIMid, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelle30, MeAb) U HUX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKC

2.5

I'enetnueckas CB3b HCOPTraHNYCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3JTITUIHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOULIUHEI. [lonsrue o HAaYYHBIX MCTOHAaX ITO3HAaHUA

BCIICCTB U XUMHUYCCKUX peaKuMﬁ




[IpencraBnenus 06 oOMMX HAYYHBIX NPUHIUIAX MPOMBIIUICHHOTO MOTYYEHUS

Ba)XHEUILKMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENBHBIE MaTEPUaNbl, KOHCTPYKIMOHHBIE MaTepHalbl, KPAacKH, CTEKIIO,
KEpaMHKa, MaTepHaibl Ui DJIEKTPOHHKHM, HAHOMATEPHAIbl, OPraHHMYECKHE H
MUHEpPAJIbHBIE yI00pEHUS
XuMHUs M 3J0pOBbE YENIOBEKA: MPABWIA HCIOIb30BAHMS JIEKAPCTBEHHBIX

3.3 IpenapaToB, NpaBuiia 0€30MaCHOTO MCIOIb30BAHMS IIPENAPATOB OBITOBON XUMHU

B IIOBCEIHEBHOU KU3HU
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