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HOSACHUTEJIBHAS 3AITMCKA

[IporpaMma mo XMMHM Ha ypOBHE cpenHero ooOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O6 obpaszoBanuu B Poccuiickoi
QDeneparun», TpeOOBaHMI K pe3ynbTaTaM OCBOEHHUs (QenepaiapbHON 00pa3oBaTeNbHON
nporpamMmbl cpenrero obmero odpasosanus (POI1 COO), npencrapneHHbIX B PenepaibHOM
rocyaapcTBeHHOM oOpaszosatenbHoM ctangapte COQO, ¢ yuérom Konuennuu npenogaBanus
yuebHOro npenmMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzauusax Poccuiickoit @eneparum,
pEaNM3yIOIINX OCHOBHbIE OOpa30BaTeNIbHbIE TPOTPAMMBI, M OCHOBHBIX IOJIOJKEHHIH
«Ctparernn pazsutusi BocnutaHusi B Poccmiickoit @enepaunn Ha nepuon ao 2025 romay
(Pacniopsxenue [Ipasutenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY monxonoB K pa3paboTKe MpOrpaMMbl MO XUMHH, K OINpENeNeHHI0 oO0mei
crparerunl OOy4YeHMs], BOCHHTAHUS W Pa3BUTHA OOYYarOIIUXCS CPENCTBAMH Yy4eOHOro
npeamera «Xumus» 101t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHJIM KOHLIENTYAJIbHBIC
nonoxxeanss ®I'OC COO o B3anMOOOYCJIOBJICHHOCTH LEJIEH, CONEP’KaHHs, pPe3yJbTaTOB
o0y4enus 1 TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TOJy4aeMO€ BBIMYCKHHKAMH 00meo0pa3oBaTebHON
OpPTaHu3allM, SIBISIETCS HEOThEMJIEMOH dYacTblo uX oOpasoBaHHOCTH. OHO  CIYXKUT
3aBEPLIAIOLINM 3TAIIOM PEAJH3alMHU Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYIIUX LEJOCTHOW CHCTEME XHMUYECKOro oOpa3oBaHHs. ODTH LIEHHOCTU
KaCArOTCsl TIO3HAHUS 3aKOHOB TPUPOABI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJIOBEKa, a TAaKXKe SKOJOTHYECKH OOOCHOBAHHOIO OTHOIIEHHSI K CBOEMY 3IOPOBBIO HU
npupogHoii cpene. Peammsyercss xumuueckoe oOpa3oBaHHe OOYyYarOIIUXCs HA YPOBHE
cpenHero obuiero obpa3oBaHHUs CPEACTBAMH yUeOHOTO mpeaMera «XUMHUS), COAEpKaHHE U
MOCTPOSHHE KOTOPOTO OMPEAESeHbl B MPOrpaMMe MO0 XUMHU C yU4€TOM creun(UKd HayKu
XUMHH, €€ 3HAYCHUS B MMO3HAHUU TPUPOIBI U B MATEPUAIBLHON KM3HHU OOINECTBA, a TAKXKE C
y4€TOM OOIIMX LeJied W MPUHIMIIOB, XapaKTEPU3YIOIHUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpenHero odmiero obpaszosanus B Poccuiickoit @eneparyu.

XuMUsi Kak D3JEMEHT CHCTeMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyio poib B
COBPEMEHHOW LIMBUJIM3ALINY, B CO3JaHUN HOBOH 0a3bl MaTepHaIbHON KyJabTypbl. OHA BHOCUT
CBOW BKJIaJ B (POPMHUPOBAHHE PALIMOHAIBHOIO HAYYHOTO MBILIUICHHUS, B CO3aHUE LIEIOCTHOTO
NpPEACTaBICHUsT 00 OKpPYyKaIOLIEeM MHpPE KaKk O €JUHCTBE NPUPOABI U YEJOBEKAa, KOTOPOe
dopmupyeTcss B XUMHUH HA OCHOBE TIOHUMAHMs BEIIECTBEHHOT'O COCTAaBa OKPYIKAIOLIEr0 MUPA,
OCO3HaHUsl B3aUMOCBSI3U MEXIY CTPOEHHEM BELIECTB, UX CBOMCTBAaMM M BO3MOXXHBIMHU
00J1acTsIMU IPUMEHEHUSI.

TecHo B3auMOnEHCTBYsI C JPYIMMM €CTECTBEHHBIMM HayKaMmM, XHUMHS cTaja
HEOTHEMJIEMOI YacThIO MHPOBOH KYJIBTYpPBI, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOTO TPyaa U
JKU3HU Kakporo ujeHa oOmectBa. COBpeMeHHass XMMHS KaK Hayka CO3HMIATeNbHAasl, Kak
HayKa BBICOKHX TEXHOJIOTMH HamlpaBjeHA Ha peleHHe IiIo0albHbIX MpodjeM yCTOWYHBOTO
pPa3BUTHSL 4YEJIOBEYECTBA — CBIPBEBOH, OHEPreTUYECKOH, MHINEBOM, 3KOJOTHYECKON
0€30MacHOCTH U OXPaHbI 3I0POBBSIL.

B cootBercTBUHM ¢ OOIMMH LENSIMH U NPUHOHUIIAMHU CPEOHEro oOIero odpa3zoBaHUs
cogepxxanne mnpenmera «Xumus» (10-11  kmaccbl, 0a30BbIf  YPOBEHb HW3y4YECHHs)
OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOINEKYJbTYPHYI MOATOTOBKY OOYyYaroIuXcH,
HEOOXOIMMMYKD UM Uil BBIPAOOTKH MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCIIELUIHOTO
BKJIFOYEHHUSI B JKM3Hb COLIMyMa, NMPOAOJDKEHHUs] OOpa3oBaHHMsS B Pa3MYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsroliuMu npeaMeTa «XUMUs SIBISIFOTCS 0a30BbIe Kypchl — «OpraHudeckas
xumus» U «OOmas ¥ HeopraHW4YecKass XMMHs», OCHOBHBIM KOMIIOHEHTOM CONEpP KaHHS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0A30BOM HAyKH: CUCTEMA 3HAHWH MO HEOPraHMYECKOH XHUMHH (C
BKJIFOUEHHEM 3HAHWUH M3 OOIIeld XMMHUH) M OpraHn4eckod xumuu. PopmupoBaHHe NaHHOH
CHCTEMBbI 3HAHUH NPH U3YYEHUH IpeaMeTa 00ecreunBaeT BO3SMOXKHOCTh PACCMOTPEHHS BCETO
MHOroo0Opasusi BeeCTB HA OCHOBE OOIIUX MOHATHUI, 3aKOHOB U TEOPUH XUMHH.

Ctpyktypa comepkanusi kypcoB — «Opranmdeckas xummsp» #u  «Ob0mas u
HEOpraHu4yecKass XUMus» CPOPMHPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO
MOIXoJa K M3YYEHHIO YueOHOro Martepuajia U OoOyCIIOBJI€HA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI HA ONPENENEHHBIX TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHu4ecKoin
XMMHUHU BeLIeCTBA pPacCMaTPUBAIOTCS HA YpPOBHE KIJACCMYECKOH TEOpUH CTPOEHUs
OpraHUYECKUX COEOUHEHMI, a TakXke Ha YpOBHE CTEPEOXUMHUYECKHX U 3JIEKTPOHHBIX
NPEACTaBICHUN O CTpoeHHH BemecTB. CBeneHns: 00 M3y4aeMbIX B Kypce BELIeCTBAX AAITCS
B Pa3BUTHH — OT YIJIEBOJOPOJOB O CIIOXKHBIX OMOJOrMYECKH aKTHBHBIX COeIUHEHHH. B
Kypce OpPTaHHYeCKON XMMHUU TOJYyYarT Pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmero oOpa3oBaHUs MEPBOHAYANbHBIE TMPENCTABICHUS O XHUMHYECKOH  CBSI3H,
KJIACCU(UKALTMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHM,
O XUMHYECKON peaKLUu.

ITon HOBBIM YIJIOM 3peHHUsI B MpeaMeTe « XUMHUsD» 0a30BOTO YPOBHS PaCCMATPUBAETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTrO 00mero oOpa3oBaHUS TEOPETHYECKHA Marepuan Hu
(bakTONMOrMUECKHE CBEACHUSI O BEIIECTBAX M XUMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O0mas 1 HeopraHM4YecKass XUMHUsT» OO0YHArOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHE MEPUOTUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJIOTHMYECKHX
NO3ULIUH, TIyOXKe TMOHATh HCTOPHYECKOE HW3MEHeHHWe (PYHKUMH 3TOro 3aKOHa — OT
oboOlmaromieit 1o OOBSICHSOLIEH U POTHO3UPYIOLIEH.

Enunas cucrteMa 3HaHUN O BaKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U TPUMEHEHUM, a TaKXKe O XUMHUYECKUX PpeaKLUMsIX, UX CYL[HOCTHM U 3aKOHOMEPHOCTAX
MpOoTeKaHus aonoyHseTcs B kypcax 10 u 11 knaccos anemeHTaMu CoAep KaHUsl, UMEKOLIUMHU
KyJIbTYPOJOTHYECKHUI M MPUKIAJHOW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBS3M XUMHUH C APYTUMH HayKaMM, PacKpbIBalOT €€ pOjb B II0O3HABATEIbHON U
NPAKTUYECKOH eSTEIbHOCTH YeJIOBEKA, CITOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K MPOLIECCY
TBOpYecTBAa B O00JAaCTH TEOPUM U TPAKTUYECKUX TMPHJIOKEHUH XHUMHH, TOMOTal0T
BBIMTyCKHUKY OPHUEHTHPOBATHCSI B OOINECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOieMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO W MPHUMEHSITh €€ IS
MOMOJIHEHNUsT ~ 3HAHUWI,  pelleHMs  MHTEJUIEKTYalbHbIX M 3KCIEPHUMEHTaJbHbBIX
HCCIIEIOBATENbCKUX 3a7ad. B menom copepskanue yueOHOro mpenmera «XUMHs» JaHHOTO
YPOBHSI U3YYEHHUSI OPHEHTHPOBAHO Ha (POPMHUPOBaHHE y OOYHAIOLINXCS MHPOBO33PEHUYECKOM
OCHOBBI JJIsl TIOHUMaHUs (QWIOCOPCKUX HAeH, TaKUX Kak. MaTepHaJbHOE EIUHCTBO
HEOPraHMYECKOTO M OPraHMYECKOro MHUpPa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHEM, IO3HABAEMOCTb MPUPOAHBIX SBJICHUHM NyTEM 3KCHEPUMEHTAa U peLIeHUs
NPOTHBOPEUNA MEXIy HOBBIMH (PAKTAMH U TEOPETUUECKMMHU MPEANOCHIUIKAMH, OCO3HAHHE
pOJIM XMMHH B pPEIIEHHH 3KOJOTMUYECKHX mpolbsieM, a Takxke mpodieM cOepexeHus
SHEPTeTUYECKUX PECYPCOB, ChIPbsl, CO3[JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemenus 3amad BOCHHMTAHHS, PA3BUTHUS U COLHMAIH3ALMM OOYYarOIIUXCS
MPUHSTBIE IPOrpaMMOIl MO XUMHUHM MOJAXOIbl K OINpPENeNeHUI0 CONEp>KaHUs U MOCTPOEHUS
npeaMera NpPeAyCMAaTPUBAIOT  (POPMHPOBAHME YHUBEPCAIbHBIX  Y4YeOHBIX JIEHCTBHIA,
UMeIuX 0a30BO€ 3HAUEHHE Ui PA3UYHBIX BUOB [EATEILHOCTH. PEIIECHUS Mpodiewm,



NOUCKa, aHaiu3a u o0paboTku WHpOpMAIMU, HEOOXOAUMBIX Ui MPUOOPETEHHs OIbITa
NPAaKTUYECKOH M HCCIEAOBATENIbCKON IESTeNbHOCTH, 3aHUMAOINeHd Ba)KHOE MECTO B
MO3HAHUU XUMHH.

B mpakTuke mpernopaBaHus XMMUU KaK Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHMs,
TaK ¥ HA YpPOBHE CpemHero odmero oOpa3oBaHUs, MPHU OIPEIEIEHHUH COAEp KaTeIbHON
XapaKTEPUCTUKHU IIeJIell M3YUEHHUs MpeAMeTa HalpaBlIeHHEM IMEePBOCTEINIEHHOW 3HAYMMOCTU
TPAOULMOHHO TPU3HAETCA (OPMHUPOBAHME OCHOB XHMHYECKOH HAayKHM Kak obiactu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKOW NESITEIbHOCTH 4YEJOBEKa W KaK OJHOro M3
KOMIIOHEHTOB MHpPOBOH KyJnbTypbl. C METOAMYECKOHW TOUKM 3PEHHUs TaKOH MOIXOx K
OTIPENEIICHUIO 1IeJIeH N3YUEeHUS IPEIMETAa SBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHMS TIIABHBIMH LIEJISIMH U3yUYEHHs TpeaMeTa « XUMUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) SIBASFOTCA:

e (opmupoBaHHME CHUCTEMbI XWMHUYECKUX 3HAHUH KaK BaKHEHWINEH COCTaBISIOMIEH
€CTeCTBEHHO-HAyYHOH KaPTHHBI MHUpPa, B OCHOBE KOTOPOH JIEXKAT KITFOUEBBIC TIOHATHS,
(dbyHOaMeHTaNbHbIC 3aKOHBI U TEOPUH XUMHH, OCBOCHUE sI3bIKa HAYKH, YCBOCHHE U
MOHVMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupOBaHHE U Pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS BEIIECTB
U XUMHYECKHX  peakuuil, HeoOXOAUMBIX [Js1  NPHOOpPETeHUus  yMEHHH
OPUEHTHUPOBATHCS B MHPE BELIECTB U XHUMHYECKHX SIBJICHUH, UMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKON U OBCEIHEBHOU JKU3HY,

® pa3BUTHE YMEHUH M CIMOCOOOB JNEATENILHOCTH, CBS3aHHBIX C HAONIOJEHHEM U
OOBSICHEHHEM XHUMHUYECKOr0 3KCIEPUMEHTa, COONIOIeHHEM NpaBwmil 0e30MacHOro
oOpalneHus C BEIeCTBAMU.

Hapsiny ¢ aTuMm, coneprxatenpHas XapaKTepPUCTHKA LeIed U 3a/1a4 U3yUeHHs IIpeMeTa
B MpOrpaMMe IO XHMHUH YTOYHEHa W CKOPPEKTHPOBAaHA B COOTBETCTBHHM C HOBBIMHU
NPUOPUTETAMH B CHCTEMe cpeaHero oduiero obpaszoBanus. CeroaHs B MpenoJaBaHUU X UMHU
B OOJbIIEl CTEeNneHW OTHAETCs NPENNOYTeHHE MPAKTUYECKOH KOMIIOHEHTE COIEpIKaHUs
oOy4eHHs, OpPHUEHTHPOBAHHOW HA TOATOTOBKY BBITYCKHHKA 00Imeo0pa3oBaTebHON
OpTraHu3aliy, BJIAACIOIEro He HabOpoM 3HaHWH, a (PYHKIMOHAJIBHOW IPaMOTHOCTBIO, TO
€CThb CrIoco0aMH M YMEHHUSIMH aKTUBHOTO MOJYYCHHs 3HAHUN M MPUMEHEHUsI X B PeajbHON
JKU3HH TS PELICHHS MPAKTUIECKHUX 3a/1a4.

B cBsi3u ¢ sTMM Tnpu U3ydeHHH MpeaMera «XHMHS» IOMHHHUpPYIOIIEe 3HAYCHHE
npuoOPETAIOT TaKHE LU U 3a1a4H1, KaK:

amanTaiys OOYyYarOLIMXCS K  YCJIOBUSIM JMHAMHUYHO pPa3BUBAIOILETOCS MHPA,
dbopMHUpOBaHHE HWHTEJUIEKTYalbHO pPAa3BUTOH JMYHOCTH, TOTOBOH K €aMOOOpa3OBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX pPELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHTYaLIUsX, CBI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHEM,

dopMupoBaHne y OOYYAIOIIMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHIA),
UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHE Uil PA3MYHBIX BHIOB [ESITEJBHOCTU. PELICHUS
npobsieM, TOUCKa, aHanu3a U oOpaboTku MHpOpPMaUNU, HEOOXOAMMBIX ISl MPHOOpPETeHUs
OMBbITA JEATENIbHOCTH, KOTOpPask 3aHMMAaET BAXKHOE MECTO B NMO3HAHUHM XMMHUH, a TaKXKe IS
OLIGHKH C TIO3ULHUI 3KOJOTHMYecCKOW Oe30MacHOCTH XapakTepa BIIUSHHUS BEIIECTB U
XUMHYECKUX MIPOLIECCOB HA OPTAaHU3M UEJIOBEKa U MPUPOIHYIO CPEay;

pa3BUTHE TIO3HABATENIbHBIX  WHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPYECKHX
croco0HoOCTel 00yUaIOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE 3HAHUS
N0 XUMHHU B COOTBETCTBHU C JKH3HEHHBIMH MOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIC



MH(OPMALMOHHbIE TEXHOMOMMW A/19 MOWCKa WM aHanm3a Y4eOHOW W Hay4yHO-NONynspHOWA
NH(OPMaLUM XUMUYECKOTO COLEPXKaHWS;

(hopmupoBaHMe © pa3BuTME Yy 00y4aloLMXCAa acCoUMaTUBHOIO W NOMUYECKOro
MbILI/IEHNS,  HabnAaTeNbHOCTW, COBPaHHOCTKW,  aKKypaTHOCTW, KOTOpble OCOBGEHHO
Heo6X04UMbI, B YaCTHOCTM, MPU NJaHUPOBaHUMN U NPOBELEHUN XUMUYECKOTO SKCMEPUMEHTE;

BOCNUTaHUe Yy 00yyaroLmMXcs YOeXAEHHOCTM B TYMaHMCTUYECKOW HamnpaB/eHHOCTU
XUMUK, €8 BaXHOW PoAM B  pPeleHunM rnobanbHbIX  Npo6/ieM  pauMoHaibHOro
NPUPOLONONbL30BaHNA, MOMOIHEHUS 3HEPreTUYeCKUX PecypcoB U COXPaHEeHWs MPUPOLHOro
paBHOBECUS, OCO3HAHWA HeOOXOAMMOCTWU GEpeXKHOro OTHOLUEHWA K MNpUpoge W CBOEMY
300pOBbI0, a TakXe MPUOOPETEHMS ONbiTa WMCMOMb30BaHWUSA MOMYYEHHbIX 3HAHWA [ANs
NPUHATMS TPaMOTHBIX PELLEHWI B CUTYaLMAX, CBA3AHHbLIX C XUMUYECKMMM ABEHNUAMMU.

B yue6HOM nnaHe cpeaHero o6uiero o6pa3oBaHMs y4ebHbI npeaMeT «Xumus»,
n3yyaeMblli Ha 6a30BOM YPOBHE, ABNSAETCA 0053aTe/IbHbIM YY4eOHbIM NPeaMETOM.

OObLee uMcno 4acoB, OTBEAEHHbLIX ANS U3YYEHUSA XMMUK, HA 6a30BOM YPOBHe CpesLHero
obLero obpasoBaHus, cocTasnseT 68 vacos: B 10 knacce - 34 vaca (1 yac B Hegenw), B 11
Knacce - 34 yaca (1 yac B Hepfento).



COAEP/KAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCKOl XUMHH

IIpenmer opraHudeckol XHUMHM: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUEHUE B
MOJIyYE€HUH HOBBIX BEIECTB U MaTepHualioB. Teopusi CTPOEHUsI OPraHUYeCKUX COeIUHEHUN A.
M. Bytneposa, e¢ ocHOBHbIE mosioskeHUsl. CTPyKTypHBIE (POPMYJIBI OPraHMYECKUX BELIECTB.
I'omornorus, nzomepust. XUMHUECKasi CBSI3b B OPraHUYECKHUX COEIUHEHUSAX — OAMHApHBIE U
KpaTHBIE CBSA3H.

IIpencraBnenne o KiacCUPUKAMM OPraHUYECKUX  BemecTB. HoMeHkiarypa
OPraHUYEeCKUX COCOUHEHUH (CHUCTeMAaTH4eCKas) W TPHUBHAIbHBIE HA3BAHUS BAXKHEHUIITHX
IpeacTaBUTeNel KJIaCCOB OpPraHMYeCKUX BELIECTB.

DKCneprMeHTalbHble METO/bl M3yUEHHs BEIEeCTB U UX MPEBpALIeHUN: O3HAKOMIIEHHE
¢ obpasuamMu OpPraHMYECKHX BEIECTB M MaTepHajlaMH Ha WX OCHOBE, MOJAEIHPOBAHNE
MOJIEKYJI OPTaHUYECKUX BEINECTB, HAOMIOIEHIE U OMMCAHNE JEMOHCTPALIMOHHBIX OMBITOB IO
NPEBPAICHUI0 OpPraHMYECKNX BEINECTB NPH HarpeBaHuH (IUIaBJICHUE, OOYIJMBaHHE U
rOpeHue).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHME, FOMOJOTMUeCKMi psa. MeTaH W 3TaH — mpocTeinine
NPEACTABUTENIN AJKAHOB. (PU3NYECKHE U XMMHYECKHE CBOWCTBA (pPEakIMH 3aMELIeHHUs U
TOPEHUs1), HAXOXKIACHHUE B IPUPOJIE, MTOTyUeHHE U IPUMEHEHNE.

AJIKeHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHUH psii. OTUJIEH U MpOINuJeH —
NpOCTEHIINE MPEACTABUTENN AJKCHOB: (U3MYECKHE W XUMHUYECKHE CBOHCTBa (peakuuu
THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALNN, OKUCICHUS U TOJIMMEPH3aLHN), TOJyYeHHE
U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u mernnOyraaneH-1,3: cTpoeHne, BaXKHEHIINE XUMUYECKHE
cBoiicTBa (peakuus noauMepusanun). [lonyueHne CHHTETHYECKOro KaydyKa 1 Pe3HHBI.

AJNKUHBI. COCTaB W OCOOEHHOCTH CTPOCHMs, TOMOJIOTHUECKHH psii. AULeTHIeH —
NPOCTEHIINH TPENCTAaBUTENb AaJKUHOB. COCTaB, CTPOEHHUE, (U3NYECKHE M XHMHUYECKHE
CBOWCTBA (peaKLUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALUH, TOPEHUs), TIOTyUYeHHE U
IIPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, QU3MHUECKHEe U XUMHYECKHE CBOHCTBa (peakuuu
raJIOTeHUPOBAHUS] U HUTPOBAHUS), TIOJIyUYE€HUE U TIPUMEHEHHE. [01y0/: cocmas, cmpoenie,
uzuueckue u xumuueckue ceolUCMea (Peaxyul 2an02eHUPOSAHIUsL U HUMPOBAHUSL), NOTYYeHUe
u npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTndeckas CBsI3b MEXAY YIVIEBOAOPOIAMH,
MPUHAJIEKALIMMU K Pa3JIMYHbIM KJ1accaM.

[IpuponHbele MCTOYHHMKH yriieBOgoponoB. [IpuponHelii ra3 U momyTHblE HE(TSHBbIC
ra3el. Hedtp u e€ mpomcxoxxnenue. CrocoObl mepepaboTku HE(PTH: NMEPEroHKa, KPEKHHT
(TepMuueckuii, KatamuTHueckuii), mmponm3. llpomykTel mepepaboTku  HepTH, UX
NpUMEHEHHe B TMPOMBIIUICHHOCTH W B ObiTy. KaMeHHBII yroib M MPOAYKTHl €ro
nepepadoTKH.

DKcrepuMeHTalbHble METO/bl M3yUEHHs BEIECTB U UX MPEBpALIeHUN: O3HAKOMJIEHHE
¢ ofpasmamMu miacTMacc, KaydyykoB M pe3uHbl, koutekuun <«Hedtb» u  «Yromby,



MOJIEIUPOBAHME  MOJIEKYJ  YIJIEBOJOPOJAOB M  TaJOTCHONPOHM3BOIAHBIX, IPOBEICHHE
IPaKTUYECKON paboThl: MONYYEHUE STUIICHA U U3yUEHHE €r0 CBOHCTB.

Pacuérnble 3amaun.

BoeruncieHns mo ypaBHEHUIO XUMHYECKOH peakiuu (Maccel, oObéMma, KOIM4YecTBa
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKILUH IO W3BECTHBIM Macce, 0OBEMY, KOJIHMUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB MIJIM MPOIYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opraHu4ecKkne coeAHHEHUsI

[IpenenbHbIE OAHOATOMHBIE CHHUPTHL. METAHON W 3TAHOJ. CTPOCHHE, (PU3NYECKHE U
XUMHYECKHE CBOHCTBA (PEAKIIMU C AKTUBHBIMU METAJUIaMH, FaJIOT€HOBOIOPOIaMH, TOPEHHE),
npuMeHeHne. BomoponHbie CBSI3M MeXIy MOJEKynamu cnuprtos. JleiicTBue MeraHona u
3TaHOJa HA OPTaHU3M YeJIOBEKaA.

MHOroaTOMHBIE CHHUPTHL. JTHJICHIJIMKOIb W TJHLEPHH. CTPOEHHue, (pusmueckue u
XUMHYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIEJIOYHBIMHA METAJUIAMH, KAYECTBEHHAS PEaKIUs
Ha MHOTOaTOMHbIE CIHUPTHI). [leiicTBre Ha opraHusM 4enoBeka. [I[ppuMeHeHUe TIHLEepPHHA U
STUJIEHTJIKOJIS.

@DeHoN: CTPOCHHE MOJEKYINbI, (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTB
¢denona. Ilpumenenne penona.

Anpnerunpl U kemowusi. PopManbaerui, aneTajbIeruy. CTpoeHHne, (QpusuuecKkue u
XUMHYECKHE CBOHCTBa (pEakLWU OKHUCICHUS U BOCCTAHOBIIEHHS], KaYECTBEHHBIC PEAKIIHNHU),
NOJIy4€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAS W YKCYCHas
KHCJIOTBI: CTpOCHHUE, (pu3nuecKkne m XMMHUYECKHe CBOWMCTBa (CBOHCTBA, oOmme s Kiacca
KHCJIOT, peakius dTepupuKalim), NoJydeHue u npuMeHeHne. CTeapuHOBast U OJICMHOBAs
KHUCJIOTBl KaK TPEICTABUTENH BBICIINX KapOOHOBBIX KHCJIOT. MbLTa Kak COJH BBICHIMX
KapOOHOBBIX KHCIIOT, HX MOFOIIEE IEHCTBHE.

Cnoxnble 3(uppl Kak NPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
s¢upos. Kupsr. I'maposnus skupos. [Ipumenenne xupos. buonorndyeckasi posb KUPOB.

YrneBompl: COCTaB, KIACCU(PUKALMS YIIEBOAOB (MOHO-, OU- WU MOJUCAXAPUABI).
I'moko3a — mpocTeimii MOHOCaXapua: OCOOEHHOCTH CTPOEHUsI MOJIEKYJIbI, (pr3uueckue u
XUMHYECKHe CBOMcTBa (B3aumoneiicTeue ¢ ruapokcunom Meau(ll), okucieHne aMMHaYHBIM
pactBopoMm okcuna cepebpa(l), BoccTaHOBIEHUE, OpOXKEHHE TIIFOKO3bI), HAXOXKACHHE B
npupozae, NpuMeHeHne, Onosorunyueckast poib. @orocunTes. PPyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman wu nemmono3a kak mnpupomHele monumepbl. CTpoeHMe Kpaxmana H
LEeJUTI0NI03bl. PU3HMUecCKne W XUMHYECKHE CBOWCTBA Kpaxmana (TMAPOJIN3, KaueCTBEHHAs
peaxiusi C HOAOM).

DKCIepUMEHTANbHbIE METOABI M3YYEHUsI BEINECTB M HMX MPEBPALICHUI: MPOBEICHHE,
HaOJFIOIGHHE U ONMHCAHHE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peaKkuy OJHOATOMHBIX CIHUPTOB (OKMCiIeHHe sTaHona okcuaoM menu(ll)), MHOroaTroMHBIX
cnupToB (B3auMopeicTBue rmuepuHa ¢ rugpokcunom menu(ll)), amprerunos (OKHCIeHHE
aMMHa4YHbIM pacTBopoM okcupa cepebpa(l) m rumpoxkcumom wmenu(ll), B3ammopneiicrue
Kpaxmajia ¢ HOJOM), MPOBENEHUE MPAKTUYEeCKOW padoThI. CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3amaun.

BoeruncieHnss mo ypaBHEHUIO XUMHYECKOH peakiuu (Maccel, oObéMma, KOIM4YecTBa
HCXOJIHOTO BEIIECTBA WJIHM MPOAYKTA PEAKLHH IO M3BECTHBIM Macce, 0ObEMY, KOJHMUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB MIJIM MPOIYKTOB PEAKLIUN).

AzoTcopeprkaline OpraHuuecKrue COeINHEHMS.




AMUHOKHCIIOTBI Kak aMm(OTepHble OpraHUuYecKue coenuHeHus. Dumsuueckue u
XUMHYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpuMepe TIIUIHMHA). buonmorndeckoe 3HaveHue
aMHUHOKHUCIOT. IlenTtuasl.

Benku kax nmpupoIHbIE BICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBudHasi, BTOpu4Has U
TpeTUYHas1 CTPyKTypa OenkoB. XMMHYECKHE CBOWCTBA OENKOB: THIPOJIH3, IEHATYpaLHs,
Ka4eCTBEHHbBIE PEAKIINH Ha OEJKH.

DKCepUMEHTANIbHbIE METO/IbI N3yUEHHsI BEIIECTB M MX MPEBPAIICHUN: HAOMOAeHNE U
OMHCaHNE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalusl OENKOB NPH HArpeBaHWHU, LIBETHBIE
peakiuu OeIKoB.

BbicokomoieKyIsIpHBIE COeTHHEHHUST

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COSTUHEHUH: MOHOMEp, MOJUMeED,
CTPYKTYPHO€ 3BEHO, CTETEHb IMOJUMEPHU3ALNH, CPEeOHssl MOJeKyssipHas macca. OCHOBHBIE
METOBl ~ CHHTE€3a  BBICOKOMOJIEKYJISIDHBIX ~ COCAMHEHUH  —  TNOJUMepHu3alus U
MIOJTMKOHICHCALTHUS.

DKCHIepPUMEHTAIbHbIE METOMbI U3YUEHHSI BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMIICHHE
¢ obpa3uamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeameTHBbIe CBSI3H.

Peanusanus MeEXINpPEAMETHBIX CBs3€M NPU W3y4eHUU OpraHudeckom xumuu B 10
KJIacCe OCYLIECTBISIETCS Yepe3 MCIONb30BaHUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSATHMH,
TAK W TIOHSTHH, SIBISIFOIIUXCS CHCTEMHBIMH [UJIsl OTHENBHBIX NPEAMETOB €CTeCTBEHHO-
HAYYHOTO LIUKJIA.

OO0wme ecTecTBEHHO-HAYYHbIE MOHSTHSA: SIBJICHHUE, HAyUHBIA (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, AaHAJIN3, CHHTE3, KiacCHU(puKauus, NEePHOANYHOCTb, HAOIIOJEHUE, HW3MEpPEHHE,
SKCIIEPUMEHT, MOJCITUPOBAHHE.

Odusnka: Marepusi, SHEPTUS, Macca, aToOM, JJIEKTPOH, MOJEKyJa, >HEePreTUUECKUH
yPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSTHUE BEIIECTBA, (PU3NIECKHE BEITUIUHBI
U €IUHHLBI HX U3MEPEHMS.

Buonorus: knerka, opranusM, ouochepa, 0OMEH BEINEeCTB B OpraHuzMe, GOTOCHHTE3,
OHMONIOrnYecKn akTUBHBIE BelecTBa (OENKu, yTIeBOBL, JKUPBI, (DEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TIOPO/BI, MOJIE3HBIE HCKOMIAEMBIE, TOILIMBO, PECYPCHL.

TexHONOTHs: TMUINEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHUS, MOIOIIUE
CPeACTBa, JIEKAPCTBEHHBIE U KOCMETHYECKHE IperapaThl, MaTepHUajibl U3 MCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

11 KUIACC
OBLIASA N HEOPTAHNYECKAA XUMUA

TeopeTnueckue 0CHOBbI XMMHUU

Xumuueckuii snmeMeHT. AtoMm. Snpo atoma, H30TOMBL. DJIEKTPOHHAast 0OOJOYKA.
DHepreTHuecKue YpOBHHU, TMONYypOBHU. ATOMHBIE opbOutamu, S-, p-, d- 3JIeMEHTHI
OcobeHHOCTH pacIipefiesieHus] 3JIEKTPOHOB IO OpOUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOOB. DINEKTPOHHAS KOH(PHUTypaLyst aTOMOB.

Ilepuoanueckuii 3axkoH u llepuoguyeckas cucrema xumudeckux syeMeHtoB 1. WM.
MenpneneeBa. CBsi3p mepuonuyeckoro 3akoHa u llepuoanueckoll cHCTEMBI XUMHUYECKHX
snemeHToB JI. 1. MeHzeneeBa ¢ COBpeMEHHOI Teopueil CTpOeHus: aTOMOB. 3aKOHOMEPHOCTHU



U3MEHEHUs CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMH MPOCTBIX U CIOXKHBIX
BELIECTB I10 TPYINIaM U repruosiaM. JHaueHHe MepruoInIeckoro 3aKk0Ha B pa3BUTHH HAYKH.

Ctpoenne BemecTBa. XUMHYECKas CBA3b. BHIbI XUMHUYECKOW CBSI3M (KOBAJIEHTHAs
HETIOJISIPHAsl U MOJISIPHAS, HOHHAS, MeTaJuTn4eckas). MexaHn3Mbl 00pa30BaHUsI KOBAJTEHTHON
XUMUYECKOW cBsis3m  (OOMEHHBIH M JTOHOPHO-aKIeNTOpHbIN). BomopomHas  CBs3b.
BanentHocTh. DnekTpooTrpunaTenbHOCcTh. CTeneHb okucieHus. MoHbl: KaTHOHBI 1 aHUOHBL

BemecTsa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. TUIMbI KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT
THUINA KPUCTAIIINYECKON PEIIETKU.

ITonsiTue o nucnepcHbIx cuctemax. McTuHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast
JIOJIsl BELIECTBA B PacTBOPE.

Knaccupukaums HeopraHndecknx coeanHeHui. HomeHknatypa HeopraHHYECKHX
BellecTB. ['eHeTHueckasi CBsI3b HEOPraHWYECKUX BELIECTB, NMPUHAAJIEKAIUX K Pa3IUYHbIM
KJIACCaM.

Xumuueckas: peakuus. Knaccupukanuss XMMUYECKHX PEAKUUN B HEOPTraHUUECKOW U
OpraHUYecKONH XMMHMU. 3aKOH COXPaHEHHUS MAacChl BEIeCTB, 3aKOH COXpPaHEHUs U
IIPEBPALIEHMs] SHEPTUU IIPU XUMHUECKUX PEeaKLIMAX.

CKOpOCTh peakiyy, €€ 3aBHCUMOCTb OT PasiuuHbIX (pakTopoB. OOpaTuMble peakLuu.
Xumudeckoe paBHoBecue. DaxkTOphl, BIMSIOIINE HAa COCTOSHHME XUMHYECKOIO PaBHOBECHS.
ITpunnun Jle Hlarense.

DnexTponuTHueckas qucconuanus. CubHble u ciabble 31eKTpoinuThl. Cpena BOIHBIX
PacTBOPOB BEILECTB: KUCasi, HEWTpasibHas, I1eJI0YHasl.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMeHTalbHble METOAbl U3yUEHHUs BEIeCTB U MX NPEBPALIEHUN: JeMOHCTpaLUs
tabmmn «Ileproanueckast cucrema xuMudeckux snemeHToB J{. M. Menneneesay, usydeHue
MoJeNell KPUCTAIMUECKUX PEIETOK, HAaONMIOeHWEe M ONHMCAHUE IEMOHCTPAL[MOHHBIX HU
7a0OpaTOPHBIX OMBITOB (Pa3joKEeHHE TMEePOKCHIA BOAOPOAA B MPHUCYTCTBUU KaTalIU3aTOpPa,
OlpefeNeHue Cpenbl pacTBOPOB BELIECTB C IIOMOLIbIO YHUBEPCAJbHOIO MHAUKATOPA,
peakuu HOHHOro OOMeHa), MPOBENEHHE MPAKTHYECKOH paboTel «BnusHUE pa3inudHbIX
(akTOpPOB HA CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnble 3amaun.

Pacuérel mo ypaBHEHHSIM XHUMHYECKHX pEaKkLUUi, B TOM 4YHCIIE€ TEPMOXHMHUYECKUE
pacuéTel, pacyéThl C UCIOIb30BAHUEM TOHATHUS MACCOBAasi 10JIsl BELLECTBAY.

Heoprannueckasi xummusi

Hemerannbl. Ilonoxenue HemeramioB B Ilepuoanueckoll cucreMe XHMHYECKUX
snementoB J[. . MeHnzaeneeBa u OCOOEHHOCTH CTpOEHHs aTOMOB. ®Pu3mueckue CBONCTBA
HEMETAJJIOB. AJuioTponusi HeMeTa/uioB (Ha mpumMepe Kucioponaa, cepbl, dochopa u
yrieponaa).

XuUMHUYeCKHe CBOHCTBA BAXKHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yriaepoga M KPEeMHHUS) W HMX COCOUHEHUH (OKCHIIOB, KHCJIOPOICOIEPIKAIMUX KHUCIOT,
BOJIOPOIIHBIX COEITUHEHHI).

IIpumenenne BaXHENIINX HEMETAJUIOB U UX COCTUHEHU.

Metannel Ilonoxenune meramnos B [lepruoanueckoi CUCTEME XUMUUECKUX 3JIEMEHTOB
J. U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX OOOJIOUYEK aTOMOB METAaJLIOB.
OO6wmme ¢usndeckne cpoiictBa MetawioB. CIulaBbl METaUIOB. DJIEKTPOXHUMHYECKUH Psint
HaIPsIKEHUH METaJIOB.



XUMHUYEeCKHE CBOMCTBA BAKHEWITNX METAJUIOB (HATPWH, Kajuil, KanbLUN, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, Melb) U UX COCTUHEHHIA.

O6mue criocoObl Moy4YeHus: MeTayuIoB. [IprMeHeHre MEeTalJIOB B OBITY M TEXHUKE.

DKCIEPUMEHTAJIbHBIE METONbl W3YYEHHUS BEIIECTB M HMX MPEBPALICHUN. HU3y4YEHUE
KoJUteKInu «MeTajuibl U CIUIaBbl», 0Opa3lOB HEMETAJUIOB, PeIleHHEe 3KCIEPUMEHTATbHBIX
3amay, HaOMIOJEHWe W ONUCaHWE JEMOHCTPAIMOHHBIX U  JIA0OPATOPHBIX  OMBITOB
(B3auMoOnelicTBUE THIPOKCHIIA AIFOMHUHUS C PACTBOPAMH KUCJIOT U MIEIOYeH, KaYeCTBEHHbBIE
peaKIny Ha KAaTHOHBI METAJUIOB).

PacuérHble 3anauu.

PacuéTer Macchl BemecTBa WiIH 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacY&éThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CJIH OTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA H KH3HD

Ponp xumum B OOECHEUEHUH SKOJIOTUYECKOW, SHEPreTHYeCKOW W MUIIeBOU
0e30MacHOCTH, Pa3BUTUU MeNULMHBLL [IOHSITHE O Hay4YHBIX METONAX MO3HAHUS BEIIECTB W
XUMUYECKUX PEAKLIUM.

IIpencrapnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO TMOJTYYECHHUS
BaXKHEUIITUX BEIECTB.

YenoBek B MHUpE BELIECTB M MATEPHANOB. BAXKHEHIINE CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKLIMOHHbIE MaTe€pHasbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepUalibl sl SJEKTPOHUKH,
HAaHOMAaTEPHUAJIbl, OPTAHIMYECKHE U MUHEPAJIbHbIC YIOOPEHUSI.

XuMUs U 300pOBbE YEJOBEKA. MpaBUJia UCIOJb30BAHUS JICKAPCTBEHHBIX MpenapaTos,
npasmia 0€30MaCHOTO MCIIOIB30BAHMS MPENapaToB OBITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

Me:xnpeameTHbIe CBSI3H.

Peanmzanmst MexxnpenMeTHbIX CBA3EH MPU U3YUEHUH OOLIel 1 HEOPTaHUIECKOH XUMHU
B 11 kjacce OCYLIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATHI, Tak W TOHATHH, SBIAIOLUIMXCA CHCTEMHBIMU [JI1 OTHAEJbHBIX MPEIMETOB
€CTE€CTBEHHO-HAYYHOI'O LINKJIA.

OO0mue ecTecTBeHHO-HAyYHbIE MOHSTHS. HAY4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHaNMM3, CUHTE3, Kilaccu(pukamus, MEePUOAUYHOCTh, HAOMIOEHUE,  SKCIEPUMEHT,
MOJEINPOBAHUE, U3MEPECHUE, SIBJICHUE.

®usuka: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
pPaMOAaKTUBHOCTh, MOJIEKYJIa, JHEPreTHUECKU YPOBEHb, BELIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSTHUE BeIIeCTBa, (PU3UUYECKHE BEIMYUHBI W EAUHHUIBl UX H3MEpPEHUs,
CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KocHCTeMa, Ouocdepa, MaKpOo- M MHUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadwst: MuHEpaBI, TOPHBIE MOPO/BI, MOJE3HBIE HCKOMAeMBbIE, TOTUIUBO, PECYPCHL.

TexHonorus:  XUMHYECKas  MNPOMBILUIEHHOCTb,  METAJUIyprus, MNPOU3BOACTBO

CTPOUTECIIbHBIX MaTEpUalioB, CEJIbCKOXO3SCTBEHHOE MPOU3BOACTBO, MMUIICBasa
MNPOMBINIJICHHOCTD, (I)apMaLIeBTI/ILIeCKaﬂ MNPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHUYCCKUX
npenaparos, MMPpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTCPpHaJOB, SJICKTPOHHAA

MNPOMBINIJICHHOCTb, HAHOTEXHOJIOTUH.
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IVTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOITPAMMBI 110 XWMMHWKW HA
FA30BOM YPOBHE CPEJIHEI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

®I'0OC COO ycraHaBmuBaeT TpeOOBAaHMS K Pe3yJbTaTaM OCBOSHHSI OOYHAIOLIUMUCS
nporpaMM  cpemHero  oOmero  oOpa3oBaHUs  (JIMYHOCTHBIM,  METalpPEeIMETHBIM U
npenMeTHbIM). HaydHO-MeTOomu4Yeckoit OCHOBOM it pa3paboTKH MIAHUPYEMBIX PE3yJIbTATOB
OCBOEHHUSI MPOrpamMM cpenHero odiiero oOpa3oBaHUs SIBJSIETCS] CUCTEMHO-AESITEIbHOCTHBIN
MOJXO.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIbHOCTHBIM IMOJXOJOM B CTPYKTYyp€ JUYHOCTHBIX
pe3yJBTaTOB OCBOCHHs TpeaMeTa «XHMHS» Ha YPOBHE cpenHero oOmero oOpa3oBaHUs
BbIJI€JIEHBI CIEYIOIHE COCTABIISIOLIHE:

OCO3HAaHME OOYYAIOIIMMHUCS POCCHICKON TPaskIaHCKOH MASHTHYHOCTU — FTOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CAMOOIIPEEICHHIO,

HAJIMYHE MOTUBALIMH K O0YUYEHHIO;

LIEJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YyOEXKIEHWH JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPHUECKUX TPaaULUi 0a30BON HAYKH XUMUH,

TOTOBHOCTb U CITIOCOOHOCTb OOYHYAIOLINXCSl PYKOBOJICTBOBATHCS B CBOEH 1€ATEIbLHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TMPUCYLIUMHU LEJOCTHOM CHUCTEME XHMHYECKOro
oOpa3oBaHuUs,

HAJIMYHME MPABOCO3ZHAHMS 3KOJOTMYECKOH KYJIBTYPBI U CIIOCOOHOCTU CTABHUTh LETH H
CTPOUTD JKU3HEHHBbIE IJIaHbI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS NpeaMera «XUMHUS» NOCTUTAIOTCSl B €IUHCTBE
yueOHOH ¥ BOCIUTATENBHONH [ESTENbHOCTH B COOTBETCTBUH C T'YMAHHCTHUYECKHUMH,
COLIMOKYJIBTYPHBIMH, J1yXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMH W HJealaMu POCCUHCKOro
rpakgaHckoro oOmiecTsa, MPUHATBIMH B OOLIECTBE HOPMAMH M TIPABUJIAMH ITOBEIEHHUS,
CHOCOOCTBYIOIIMMU ~ TPOIIECCAaM  CAMOIIO3HAHUS, CaMOPa3BUTHSI M HPAaBCTBEHHOTO
CTAHOBJICHUS! INYHOCTH OOYYarOIUXCS.

JInuHoCcTHEBIE Pe3yJIbTaThI OCBOEHUS npeaMera «Xumus» OTpakaroT
c(pOPMHPOBAHHOCTD OTBITA MMO3HABATEIBHON M MPAKTHUECKOHN NEATENbHOCTH OOYYaroIuX Csl
0 peajn3aluy NPUHATBIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HaHMs OOYYaIOIIMMHCS CBOMX KOHCTHTYLHMOHHBIX TMpaB M OOs3aHHOCTEH,
YBaXKEHUsI K 3aKOHY U ITPaBOIOPAIKY;

MPEICTABJICHNUs] O COLUAIbHBIX HOPMax M IMpaBUIax MEXKJIUYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MEATENbHOCTH TPU CO3[AHUHM YYEOHBIX
NPOEKTOB, PELIEHWH Y4YeOHbIX U II03HABATENbHBIX 3a7a4, BBINOJHEHHH XHUMHYECKHX
SKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY WU apryMEHTHI
APYTUX MPH aHAJTU3E PA3IMYHBIX BUIOB YU€OHOH e TeNTbHOCTH,

2) N1ATPHOTHYECKOI0 BOCITUTAHMS:

LIEHHOCTHOI'O OTHOLIEHHUS] K MCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTE€YeCTBEHHOM
XVUMHH,
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YB)KEHUS K MPOLIECCYy TBOPUYECTBA B OOJACTU TEOPHH U MPAKTUYECKOTO NMPUMEHEHUs
XUMHH, OCO3HAHUSI TOTO, YTO TOCTHIKEHHSI HAYKH €CTh PE3yJIbTaT [UINTENbHBIX HAOOACHNH,
KPOMOTJIUBBIX SKCTIIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPy YYEHBIX U MPAKTHKOB;

UHTEpeCa M IIO3HABATENIbHBIX MOTHBOB B TOJYYEHHH M TIOCIEAYIOIIEM aHAJIH3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTHIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, THUECKOTO MOBEICHHS,

CIOCOOHOCTH OLIEHMBATh CUTYAalLlH, CBS3aHHbIE C XHUMHYECKHUMH SIBICHHSAMH, U
NPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBAPHINEH C IMO3WLHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEACTBHI 3THX ITOCTYIIKOB;

4) popmupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMAHMs LEHHOCTEH 3740poBOro M OezomacHOro odpasza >KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NIECKOMY U IICUXHUYECKOMY 37IOPOBBIO;

coOmmoaeHust mpaBujl Oe3omacHoro odpalieHus ¢ BeIecTBaMU B ObITY, MOBCETHEBHOMN
JKH3HU U B TPYIOBOM AESTEIbHOCTH,;

MOHMMAHH LEHHOCTH NPABWJI WHAMBHIYAJIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHHS B CUTYALHMAX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HH JIFOJIEH;

OCO3HaHMSI MOCIEACTBII U HETIPHUSTUS BPEOHBIX NMPUBBIUEK (YHIOTPEOICHUS aIKOTOIs,
HApKOTHKOB, KypeHHsI);

5) TpyaoBoro BocnutaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATEIbCKON OESITeIbHOCTH,
OOIIECTBEHHO MOJIE3HOH, TBOPUECKOH U APYTHX BUAAX NESITEIBHOCTH,

YCTAHOBKM HAa AaKTHUBHOE Yy4YacTHe B pEIIEeHHH NPAKTUYECKUX 3a1ad COLHAIbHON
HAINpPaBJIEHHOCTH (B PaAMKaX CBOETO KJIacCa, IKOJbI);

UHTEpeca K MPAKTHYECKOMY U3yUEHHIO MpodeccHii pa3IMuHOro poaa, B TOM YHCIEe Ha
OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHI 10 XUMUH,

YBKEHUS K TPYAY, JIOASM TPYAa U pPe3yJIbTaTaM TPYIOBOH AEATENbHOCTHY,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUAYAJIBbHOW TPAaeKTOPUH OOpa3oBaHUs,
Oyaymeii mnpodeccuu u peanu3alud COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMUMUH, HHTEPECOB U MOTPeOHOCTEH 00IecTBRa,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH  IIeJIECOOOPa3sHOro  OTHOIIEHWs K  MPHPONE, KaK HCTOYHHUKY
CYLLECTBOBAHUS JKU3HU Ha 3eMJIE;

NOHMMaHHUs  MIOOAJBHOTO  XapakTepa  HKOJIOTMYECKUX  MpoOieM,  BIUSHUS
5KOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIUATILHOMN CPEebI,

OCO3HaHMsSI HEOOXOIMMOCTH HCIIOJNb30BAHMS IOCTIDKEHUH XHUMHUU JJIsl  pPEeIleHUs
BOIPOCOB PALIHOHAIILHOTO MPHUPOIOIIONB30BAHMS,

AKTUBHOTO HEMPUATHUS ACHCTBUH, MIPUHOCIIINX BPEI OKPY’KaIOLIeH MPUPOIHON cpere,
yMEHHUsI NPOTHO3UPOBATH HeOIaronpusTHeIC SKOJIOTUYECKHE MOCTIECTBHS
MPEeANPUHUMAEMBIX AEHCTBUN U MPENOTBPALIATD UX;

HAJIMYHS PA3BUTOrO HKOJIOTHYECKOTO MBIIIJICHUS, YKOJOTHYECKON KYJIBTYpbI, OIBITA
OESITEIbHOCTH  3KOJIOTHYECKOW HAINpPaBJIEHHOCTH, YMEHHsSI pPYKOBOICTBOBATbCSI HMH B
NO3HABATENIbHOW, KOMMYHUKATUBHOW M COLMAJIBbHON NpPAKTHUKE, CIIOCOOHOCTH W yMEHUS
AKTHUBHO MPOTHBOCTOSITh UAEOIOrHU XeModobuuy;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:
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c(pOPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

NOHMMAaHHs CHenM(PUKH XMMHUH KaK HayKH, OCO3HaHHUs €€ poiu B (HOPMHUPOBAHHUH
pPALIMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3JAHMM LEJOCTHOTO MpEACTaBiIeHHs 00
OKpy’KalollleM MHpe KaK O €IMHCTBE IPUPOABl U YelOBeKa, B IMO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHUH MPOOJIeM COXPAHEHHUS MPUPOTHOTO PABHOBECHS,

yOexnéHHOCTH B 0c000M 3HAYMMOCTH XMMHHU JUIsI COBPEMEHHOW LMBIJIM3ALNH: B €&
I'YMaHUCTUYECKOW HANPaBJIEHHOCTH U BAXKHOH POJIM B CO3JJAHMM HOBOW 0a3bl MaTepHaIbHON
KyJbTYPBl, PEIIeHWU TJI00aNbHBIX MPOOJIeM yCTOHYMBOTO pAa3BUTHS UEJIOBEUECTBA —
CBIPBEBOM, HHEPreTUYECKOW, NHINEBOH M OSKOJIOTHYeCKOH Oe30MacHOCTH, B Pa3BUTHU
MEIULUHBI, 00ECMIEUeHNH YCIOBHIA YCIEIHOrO TPYAa U SKOJOTHYeCKH KOMGOPTHON JKU3HU
Ka)KIOro wieHa oOIEeCTBa,;

€CTECTBEHHO-HAy4YHONH TIPaMOTHOCTH: IOHUMAHMsI CYLIHOCTH METOAOB II03HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIBb30BATh MOJNyYaeMble 3HAHUS
I aHann3a W OOBSACHEHMs SIBICHHUH OKPYXKAIOLIEro MHpa M MPOHCXOMSIIUX B HEM
U3MEHEHUH, YMEHHUsl JeJaTb OOOCHOBAHHBbIC 3aKJIIOYEHHsS HA OCHOBE HAYYHBIX (PAKTOB U
HUMEIOLINXCS JaHHBIX C LENbIO MOJTY4eHHs] TOCTOBEPHBIX BBIBOAOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIIONB30BATh XMMUYECKUE 3HAHWUSA JJISI PEIIeHUs
npoOJieM B peajibHbIX KM3HEHHBIX CHTYaLIUsX;

HHTEepeca K MO3HAHUIO U UCCIIeI0BATENbCKON AESITeIbHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPBIBHOMY OOPa30BaHUIO U CaMOOOPa30BAHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM IO XUMHUHU B COOTBETCTBUU C >KU3HEHHBIMU
noTPeOHOCTSIMU,

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3inyHbIX cdepax mnpodeccuoHaTbHON
NesITeNIbHOCTH.

METANPEIMETHBIE PE3YJ/IbTATbBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI yUeOHOro mpeamera «XUMHs» Ha ypPOBHE
cpenHero odmero oOpa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe A1 OPMHUPOBAHUSA MHPOBO33PEHHsI OOYUAOIINXCS MEKIUCIUTUIMHAPHBIC
(MexnpeaMeTHbie) OOILIEHAYYHbIE TOHSATHS, OTPAKAIOIIHE LEJIOCTHOCTh HAYYHOH KapTHUHBI
MHUpa U crielu(pUKy METOIOB IMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, HEPTHUS, SIBJICHHE, MpPOLECC, CHCTeMa, HAy4HbIH (DaKkT, NMPUHLMI, THIIOTE3,
3aKOHOMEPHOCTbD, 3aKOH, TEOPHs, UCCIEAOBAaHUE, HAOMOACHNE, U3MEPEHHE, SKCIIEPUMEHT U
pyTHe);

yHHBEpCaJbHbIe  yueOHble  neiicTBus  (MO3HABAaTENbHBIE, KOMMYHHUKATHBHBIE,
peryistuBHble), obecreunBarouiie (opMHUpPOBaHHE (PYHKIHMOHANBHOM TPAMOTHOCTH U
COLIMAJIbHONW KOMIETEHIINH O0yYarOIUXCSL;

CHOCOOHOCTh  OOYyYaroIMUXCs  HCIMOJb30BAaTh OCBOEHHBIE  MEXAUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKIE 3HAHUSI M yHUBEPCAJbHblE yueOHbIE NEHCTBHA B IO3HABATENBHOH U
COLIMAIbHON MPAKTUKE.

MertanpenMeTHble Pe3yIbTaThl OTPAKAIOT OBJIAICHHE YHHBEPCAJIbHBIMU y4eOHBIMU
NO3HABATEJIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMHU EHCTBHAMU.

OsianeHne yHHBEpPCAIBHBIMH YY€OHBIMH MO3HABATE/ILHBIMH A€l CTBHSIMH:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHSA:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh M AKTyaJH3UPOBATh NPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;
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OTIPeNeNATh LEeNU ACSITeIbHOCTH, 3a7aBas MapaMmeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl 1EATEIbHOCTH C TIOCTABJICHHBIMH LIEJISIMU,

UCTIOJIB30BATh MPU OCBOEHUH 3HAHWHA MPUEMBI JIOTHYECKOTO MBIIUICHUS] — BBIAENSATH
XapaKkTepHble MPHU3HAKK TIOHATHH H YCTAHABJIMBATb HMX B3aWMOCBSA3b, HCIIOIB30BATD
COOTBETCTBYIOLIHE MTOHATHUS ISl OOBSICHEHHSI OTJENbHBIX (DAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAaHUS M KPUTEPUHU IS KIACCM(DHMKALMK BEINECTB U XHUMHUYECKHX
peaxkuuii,

yCTAHABJIMBATh MPUYHHHO-CIICICTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMH SIBJICHHUSMH,

CTPOHUTDH JIOTHUYECKHE PacCyXIeHHUsl (MHAYKTUBHBIC, AEOYKTHUBHBbIC, IO AaHAJOTHH),
BbIABJIATD ~ 3aKOHOMEPHOCTH M MNPOTHBOPEYHs] B  PACCMATPHBAEMBIX  SIBJICHHUSIX,
(bopMyIHPOBATh BBIBOABI M 3aKIFOUSHHS,

NPUMEHSITh B TMPOLECCe MO3HAHUS, HCIONb3yeMble B XHUMHH CHMBOJHYECKHUE
(3HaKOBBIE) MOnENH, MpeoOpPa3OBbIBATH MOACTBHBIE NPENCTABICHUS — XUMHYECKUH 3HAK
(cuMBOJI) BJEeMeHTa, XUMHYeckas (opMylia, ypaBHEHHE XUMHYECKOH peakuuu — MpU
pelmeHnn y4eOHBIX TIO3HABATENbHBIX W MPAKTHYECKUX 3a/1a4, NPHUMEHSATb Ha3BaHHBIC
MOJIEJIbHBIC MTPEACTABICHUS IS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U
XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB U XUMHUECKUX PEaAKLIN;

dbopMyIHpoBaTh LN U 3ahaYd WCCIIEAOBAHHS, HCIONB30BATh IIOCTABICHHbIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOIPOCHI B Ka4deCTBE HWHCTPYMEHTA IIO3HAHUS U
OCHOBBI il (POPMHUPOBAHUSI THIIOTE3bl IO MPOBEPKE MPABHUIBHOCTH BBICKA3bIBAEMBIX
CY>KII€HH,

BJIAJIETh HABbIKAMU CAMOCTOSITEJIPHOTO TUIAHMPOBAHUS M TMPOBEACHUS YYEHUYECKUX
SKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHMs HaOMIOJaTh 3a XOIOM  Iporecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIHpOBaTh OOOOLIEHUS U BBIBOJBI
OTHOCHUTEJIbHO JOCTOBEPHOCTH Pe3yJbTATOB HCCIEJOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTYET O MPOAETAHHOH padore;

nproOpeTaTh OMBIT YYSHHYECKOH HCCIIENOBATENBCKOW M MPOEKTHOH NeATeIbHOCTH,
NPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITENIbBHOMY ITOMCKY METONOB PEIICHUS
NPAKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3JINYHBIX METOIOB ITO3HAHMSI.

3) padora ¢ nundopmauueii:

OPUEHTHUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HWHPOpMauuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHYECKOrO COAEpIKaHUs, CIpaBOYHbIe TOcoOms, pecypcel HMHTepHeTa),
aHAJTM3UPOBaTh MHAOPMAIMIO PA3JIMYHBIX BHIOB M (POPM MPENCTABICHUS, KPUTHYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTHBOPEUNBOCTH;

(bopMyIHpOBaTh 3aNPOChl M MPUMEHSATh Pa3JIMYHbIE METOIbI MPH TOUCKE U OTOOpE
uH(pOpMaLnu, HeOOXOAUMOM IS BBITOJHEHHSI yUeOHBIX 3a/1a4 ONPEAeIEHHOrO THIIA,

npuoOpeTaTh OMBIT UCIOIB30BAHUS HH(OPMATMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH
U Pa3NIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMANBbHYIO (opMy mpencraBieHuss WHPpoOpMaLuu
(cxemsbl, rpaduKy, TUArpaMMBbl, TaOJIHUIIBI, PUCYHKH U APYTHE);

UCTIONB30BATh HAYYHBIA SI3bIK B KayeCTBE CPEACTBA MPHU pPabdoTe ¢ XUMHYECKOM
uHpOpMaLKel: MPUMEHSITh MEXIpeaMeTHble ((pU3ndeckue M MaTeMaTHYeCKUe) 3HAKU U
CHUMBOJIBL, (popmyIiel, aOOpeBUaTYpbl, HOMEHKJIATYPY;

UCTIOJNB30BATh M MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

OBnaneHne yHHBEpPCANBHBIMH KOMMYHUKATHBHBIMH A€l CTBHSAMH:
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3aaBaTh BONPOCHI MO CYIIECTBY OOCYXXJaeMoil TeMbl B XOA€ AMAIOra W WM
IUCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYJIHPOBATH CBOM TPENJIOKEHUS OTHOCUTEIBHO
BBIMOJIHEHUS! TPEIIOKEHHON 3a1a4y;

BBICTYNIaTh C  NPE3CHTAlMed  pPe3yJbTaTOB  IO3HABATEJIbHOW  JIEATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH  BBIMOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHYECKOH PadOThI IO UCCIEAOBAHUIO CBOHCTB U3y4aeMbIX
BEIIECTB, peaNn3aluu y4eOHOro mpoekTa W (OPMYJUPOBATH BBIBOIABI IO Ppe3yJIbTaTaM
NPOBENEHHBIX MCCIICIOBAHUI MyTEM COTTIACOBAHUS MO3ULUHI B X01e 0OCYXKIeHHs U OOMeHa
MHEHHUSIMU.

OBiaseHne yHHBEpPCAIBHBIMH PeryJsiTHBHBIMH JeHCTBHSAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBIISATh CBOIO TIO3HABATENBHYIO AEATENLHOCTS,
orpenessisi €€ LeNH U 3aa4d, KOHTPOJIUPOBATh U N0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeayaraeMblii aITOPUTM JIEHCTBHUH MPH BBIMOJIHEHUH y4eOHBIX 1 UCCIEAOBATENIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3P PeKTUBHBIN CIOCOO UX PEIIEHHS C YUETOM MOJTyUEHUS HOBbIX 3HAHUN
O BEIIECTBAX U XUMHYECKUX PEAKIIHSIX,

OCYILIECTBJIATD CAMOKOHTPOJIb CBOEH MAEATENIbHOCTH Ha OCHOBE CaMOaHalu3a u
CaMOOLICHKH.

NPEJIMETHBIE PE3YJbTATHI
10 KUIACC

IIpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «Opranudeckas XMMUsD OTPaKakoT:

c(OPMHPOBAHHOCTh TPENCTABJIEHUI O XMMHUYECKOH COCTAaBIAIOLIEH €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHUPA, POJM XUMHH B TO3HAHUH SIBICHUHA MPUPOABIL, B (POPMHPOBAHUU
MBILLUIEHUST U KYJBTYPbl JIUYHOCTH, €€ (PYHKIMOHAJIBHOH IPaMOTHOCTH, HEOOXOAMMOM st
peLIeHNs] MPAaKTUYECKUX 3a/a4 U SKOJOrMYeCKH OOOCHOBAaHHOTO OTHOLICHUSI K CBOEMY
340pPOBBIO U IPUPOIHON Cpene;

BJIAZICHUE CUCTEMOW XHUMUYECKHX 3HAHHUM, KOTOpas BKJIKYAET. OCHOBOIOJArarollue
NOHATUS (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas O0OJioYKa aTroMa, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHMUYECKas CBs3b, CTPYKTypHas (dopmyna
(pa3BépHyTast U COKpam€HHAast), MOJIb, MOJIIPHAsi Macca, MOJSIPHBIA OOBEM, YIIIEPOIHBIN
ckeneT, (PyHKUMOHAJbHAS TPYIA, PagvKal, U30MEPHs, HW30Mepbl, TOMOJOTHUECKUH psif,
FOMOJIOTH, YIJI€BOAOPOIBI, KUCIOPOA U a30TCOAEPKAIINE COCAUHEHUs, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS), TEOPUHM M 3aKOHBI (TEOpus
CTPOEHHUsI opraHuyeckux Bemects A. M. ByTnepoBa, 3akOH COXpPaHEHHUS MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHUE B
OCHOBE MOHUMAHUsI MPUIMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHYeCKre
CBEIEHUS] O CBOICTBaX, COCTaBE, MOJIyYEHHUH M OE30MacHOM HCIOJB30BAHWU BAKHEHINNX
OPTaHUYECKUX BELIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEJIOBEKA,

C(OPMHPOBAHHOCTh ~ YMEHUH  BBIIBIATD  XapaKTePHbIE MPHU3HAKU  IOHSTHH,
YCTaHABJIUBATh UX B3aUMOCBSI3b, UCIOJNB30BATh COOTBETCTBYIOLNE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPALIECHUI OPraHUYEeCKUX COCIUHEHHI,

c(pOpMHPOBAHHOCTb YMEHHUH HCIIOIB30BATh XMMUYECKYEO CHMBOJIMKY JJIsl COCTABIICHHSI
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOW) (OpMys OpraHMYECKHX
BEIIECTB M YPAaBHEHUH XUMHYECKHX PEaKLMH, W3rOTAaBIUBATh MOJEINU  MOJEKYII
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OpPraHUYeCKUX BELIECTB Ul WUIIOCTPAllMM HMX XHUMHYECKOro U IPOCTPAHCTBEHHOIO
CTPOEHMUS,

c(OPMHPOBAHHOCTP ~ YMEHHH  YCTAHABIMBATH  NPUHAMJIECKHOCTD  HM3YYEHHBIX
OPTaHUYECKUX BEIIECTB IO HX COCTABY U CTPOCHHIO K ONPEACNEHHOMY KJacCy/rpyrmiie
COeIMHEHUN (yrineBogoposl, KHUCJIOPOX 51 a30TCoAepIKaLue COEIIMHEH N,
BbICOKOMOJICKYJISIDHBIE ~ COCOMHEHHUs), JaBaThb WM Ha3BaHUS 10 CHCTEMATHYECKOU
HomeHkaatype (IUPAC), a Takke NpPUBOIWUTH TPUBHAIBHBIE HA3BAaHUS OTACIBHBIX
OPTaHUYECKUX BEINECTB (3TUJICH, MPOMIJIEH, alleTHJIEH, STUJICHIJIUKONb, TIULEPUH, (EeHOT,
dopmanpaerun, aunetajgbIerHy, MypaBbHHAsS KHCJIOTAa, YKCYCHAas KHCJIOTA, OJIEMHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIII0KO03a, PPYKTO3a, KpaxMaJl, [eJUTI0JI03a, TIHIHH),

c(OPMHPOBAHHOCTh YMEHHUSI ONPENENATh BUIbl XUMUYECKOH CBSI3U B OPTaHUYECKUX
COEAMHEHUsX (OOMHAPHBIE U KPATHBIE),

c(pOPMHPOBAHHOCTb YMEHUS MPUMEHSTD IOJIOKEHUS TEOPUN CTPOEHHSI OPTaHUYECKHX
BemectB A. M. Bytneposa mist OObsICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUS, 3aKOH COXPaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKkTepU3OBaTb COCTaB, CTPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBONCTBA THUIMYHBIX MPEACTaBUTENEH pPa3IUYHbIX KIJIACCOB OPraHUYECKHUX
BellecTB (MeTaH, dTaH, 3THJIEH, MPOMWIEH, aueTwieH, OytagueH-1,3, merunOyranuen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STHJIEHTJINKOJb, TIHLUEPHH, (PeHOI, aleTanpaeri, MypaBbuHas U
YKCYCHasi KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LeJUIF0JI03a, aMHHOYKCyCHas  KHCIJIOTa),
WUTIOCTPUPOBATh TE€HETHUYECKYIO CBA3b MEXIY HHUMU YPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLUUH C UCTIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT,

c(OPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh HCTOYHHUKH YTIIEBOAOPOIHOTO CHIPBS
(He(Th, MPUPOIHBINA Ta3, Yroib), COCOOBI MX MepepadoTKH U MPAKTUUECKOE MPUMEHEHHE
MPOIYKTOB NepepadboTKY;

c(pOPMHPOBAHHOCTh YMEHHMI NMPOBOAMUTH BBIYUCICHUS 10 XMUMUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOIMYECTBA MCXOAHOTO BEINECTBA MJIM MPOAYKTA PEAKLUHU MO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOMIHBIX BEIECTB MIIM MTPOAYKTOB PEAKLIUN),

c(OPMUPOBAHHOCTh YMEHUU BJANE€Th CUCTEMOW 3HAaHWI 00 OCHOBHBIX METOAAX
HAy4YHOIO IIO3HAHHUS, MCMOJNb3YyEeMbIX B XUMHUHU IMPU HM3YyYEHUHU BEINECTB U XHUMHUYECKUX
sBieHud  (HAOMIOeHHEe, W3MEpPeHHe, OKCIEPUMEHT, MOJCIHPOBAHUE), HCIIONIb30BATh
CHUCTEMHblE XUMHUYECKHE 3HAHMs AN MPUHATUSA PpELIeHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUAX, CBSI3aHHBIX C BELECTBAMU U UX IIPUMEHEHUEM,

c(hOPMUPOBAHHOCTh YMEHUH COOJIFOATh MPaBMIIa TIOJB30BAHUS XUMUYECKOM MOCY IO
u jabopaTopHbIM O00OpYIOBaHHEM, a TakkKe IpaBwjia OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKLMSMH T10 BBITTOJHEHUIO JTA0OPATOPHBIX XUMHUECKHX OTIBITOB,;

c(pOPMHPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIIOJIHITH XUMHUYECKHI 3KCIIEPUMEHT
(mpeBpalneHns OpraHMYECKUX BEINECTB NMPH HATPEBAHUU, MONyYEHHE 3THJICHA U H3y4YCHHE
€ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHWYECKHUX BEINECTB, ACHATypauus OEJKOB NpHU
HArpeBaHUH, [[BETHBIE pPEAKUUHU OENKOB) B COOTBETCTBUM C TMPAaBWIAMH TEXHUKHU
Oe3omacHOCTH TmpH OOpalleHWH C BeleCTBAMHU U J1a0OpaTOpHbIM O00OpYyIOBaHHEM,
NPEACTABISTh PEe3yJbTaThl XMUMHUYECKOrO HKCIEpUMeHTa B (opme 3ammcu ypaBHEHHH
COOTBETCTBYIOLINX pPeakuui 1 (POPMYJIHPOBATH BBIBOIBI HA OCHOBE STUX PE3YJIbTATOB;

cpOPMHPOBAHHOCTb YMEHHI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(pOpMaLHIO,
NOJIy4aeMyl0 M3 pPasHBIX HCTOYHHMKOB (cperncTBa MaccoBod uHpopmaumu, HHTEpHET U

APYTHUX),
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c(OPMUPOBAHHOCTh YMEHHUH COOJFOATh MpaBHJIa SKOJIOTUYECKH IeecooOpa3HOro
MOBEeNeHUsT B OBITY W TPYAOBOH NEATENBHOCTH B LEJISIX COXPAHEHUS CBOETO 3MIOPOBbS U
OKpYKaloIleld TPUPOJHON Cpembl, OCO3HABAThb OMACHOCTb BO3ACHCTBHS HA JKUBBIC
OpPraHU3Mbl OINpPENeEHHBIX OPTaHMYECKUX BELIECTB, MOHMMAsi CMbICT Tokasarens [IJIK,
MOSICHSITh HAa TMPUMEPAX CIOCOOBI yMEHBINGHUS W MPEAOTBPAIIEHUS WX BPEIHOTO
BO3JICHICTBYSI HA OPTraHU3M YeJIOBEKa,

st O0YUarOLIUXCsl C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 3[10POBbSI: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX SBJICHUI,

I CNIENbIX WU CcHAaOOBUISIINX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh pelbe(hHO-
TOUEUHYIO cUCTeMy oOo3HadeHuil JI. bpaiiist muis 3amucu XUMU4IecKux popMyJr.

11 KUIACC

[IpenverHble pe3yabTaThl OCBOEHHs Kypca «OO0mas W HeOopraHudeckas XHMUS)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABISIOIIEH €CTeCTBEHHO-
HAYYHON KapTHUHBI MHUPA, POJM XUMHH B TO3HAHUH SIBICHUHA MPUPOABI, B (POPMHPOBAHUHU
MBILLIEHUST U KYJBTYPbl JIUYHOCTH, €€ (PYHKIMOHAJIBHOH IPaMOTHOCTH, HEOOXOAMMOM st
peUHICHUA MPAaKTHYCCKUX 3aJda4 U 3SKOJOTUYCCKU O6OCHOBaHHOFO OTHOLICHHUA K CBOCMY
3A0POBBIO U MPUPOIHON Cpee;

BJIAICHUE CUCTEMOM XHMMHMYECKUX 3HAHUMN, KOTOpas BKJIKOYAET. OCHOBOMOJIArarollue
MOHSITHSA (XUMHUYECKUH 3JIEMEHT, aTOM, U30TOII, $-, p-, d- 3JIeKTpOHHBIE OpOUTAH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM, BAJIEHTHOCTD, 3JIEKTPOOTPHUIATEILHOCTD, CTEMEHb
OKHCJICHUsI, XUMHYeCKasi CBsi3b (KOBaJIeHTHAs, WOHHAs, METaJUIMYeCKasi, BOIOPOJHAs),
Kpuctajuimieckas peméTKa, TUIIBI XUMHUYCCKUX peaKL[PIfI, pacTBOD, SJICKTPOJINTHI,
HE3JICKTPOJIUTBIL, SJIEKTPOIUTHIECKAsT TUCCOLUALINS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOW  peakIuH, XHMHYECKOE€ pAaBHOBECHE), TEOPHUH M  3aKOHBI  (TEOpHs
SJIEKTPOJIMTHYECKON aucconuauny, nepuoandyeckui 3akoH JI. M. MeHnneneeBa, 3akoH
COXpPaHCHUA MaCChl BEIIECTB, 3dKOH COXPAaHCHUA U MPEBPALICHUA SHEPIUU IIPU XUMHYCCKUX
peaKL[I/ISIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3BIK XHUMHUH, MHUPOBO33PECHUYCCKUEC 3HAHUS,
JeXalmue B OCHOBE TIOHHMMAHUSA MNPUYUHHOCTU W CUCTEMHOCTU XUMHYECKUX ﬂBHeHHfI,
(dakTOJOTHUECKHe CBEACHHMS O CBOWCTBAX, COCTaBe, TOJNYYEeHUH © Oe30MacHOM
UCTIOJNB30BAHUN BAKHEHIINX HEOPraHWYECKUX BELIECTB B OBITY M IMPAKTHYECKOU
NEeATEIbHOCTH YeJIOBEKA,

c(OPMUPOBAHHOCTh ~ YMEHUW  BBISBJISITH ~ XapakTepHblE TMPU3HAKH  TIOHSATHUH,
YCTaHABJIMBATL UX B3aUMOCBA3b, UCIIOJB30BATH COOTBCTCTBYIOILIUE MOHATHUA MPU ONHUCAHUN
HEOPTaHNUYCCKUX BECLICCTB U UX npeBpameHHﬁ;

C(I)OpMI/IpOBaHHOCTb YMeHI/Iﬁ HCIOJIb30BATh XUMUYCCKYHO CUMBOJIUKY IJI COCTABJICHUA
dbopMyn BemeCTB M YpPaBHEHHH XUMHYECKUX PEAKIUH, CHCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaNbHbIE Ha3BaHUS OTHENbHBIX HEOPraHMUECKUX BELIECTB (yrapHbIA ras,
er’IGKHCJ’IbeI ra3, aMMHak, raméHas HU3BECTD, HeraméHas HU3BCCTb, NMUTbEBAsA COAA, MUPUT U
pyTHe);

c(OPMUPOBAHHOCTh YMEHHI ONPEAENSATh BAJCHTHOCTh K CTENEeHb OKHCICHUS
XUMHUYCCKUX 3JIEMCHTOB B COCAUHCHHAX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOHU CBS3U
(KOBa.]'IeHTHailj HOHHAasA, MCTaJIJIMYICCKasd, BOI[OpOI[Haﬂ) B COCIUHCHUAX, THUII KpI/ICTaHHH‘{eCKOﬁ
peIéTKH KOHKPETHOTO BellecTBa (ATOMHAs, MOJEKYJSIpHAS, WOHHAS, METaJUTHYecKas),
XapakTep Cpeabl B BOOHBIX paCTBOpPaX HEOPraHUICCKHUX COGHHHGHHﬁ;
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c(OPMHPOBAHHOCTh YMEHHH YCTaHABIWBATH NPUHAMJIEIKHOCTD HEOPTaHUYECKHX
BEIIIECTB 10 UX COCTaBY K ONpPENeNEHHOMY KJIacCy/TpyIe COeIUHEHUH (ITPOCThie BEIIECTBA
— METaJIJIbl 1 HEMETAJUIBI, OKCHIIbI, OCHOBAHHUSI, KUCJIOTHI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(pOPMHPOBAHHOCTP YMEHHMH pacKpbIBaTb CMBICH Mepuoanyeckoro 3akona JI. WM.
MeHpeneeBa © JIEMOHCTPHPOBATH €ro  CHCTEMATH3UPYIOLIYID, OOBSCHUTENBHYI) U
MPOTHOCTUYECKYIO (PYHKLNHY,

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1-4 nepuonos llepnogndeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
J. W. MenpeneeBa, WCHOONB3YS TOHATUS «S-, pP-, d-3JEKTPOHHBIE OpOUTAINY,
«IHEPreTUYECKHE YPOBHM», OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB XUMHUYECKUX
3JIEMEHTOB W HUX COECIMHEHMH nO nepuonam U rpynnam Ilepuonnueckoil cucremsl
xuMudeckux aieMeHToB J[. 1. Menneneena,

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaThb (OMHUCHIBATH) OOILINME XHMHUYECKHE
CBOWCTBAa HEOPTaHWYECKHX BELIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KAATH CYIIECTBOBAHHE
TEHETHYECKOW CBA3M MEXAy HEOPraHMYeCKHMMH BEIeCTBAMH C TIOMOINBIO ypPaBHEHHUH
COOTBETCTBYIOIINX XMMUYECKHX PEaKIUi;

c(pOPMHPOBAHHOCTb YMEHHUS KJIACCHPULUPOBATH XUMHUUECKHE PEAKIIMHU 10 PA3THUHBIM
NpU3HAKaM (YUCITy M COCTaBy PEarupyrolluX BEIIECTB, TEIUIOBOMY 3((eKTy peaxiud,
U3MEHEHHIO CTETeHEH OKHCJIEHUS DJIEMEHTOB, OOpaTMMOCTH PEAKIHH, YYaCTHIO
KaTajau3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTaBISITH YPABHEHUS PEAKLUH Pa3IMYHBIX THIIOB,
NOJIHBIE W COKPAIIEHHBIE YPABHEHUS pEakUWii MOHHOTO OOMEHA, YYUTHIBAsl YCIOBHUS, NPHU
KOTOPBIX 3TH PEAKINHU HIYT A0 KOHLIA,

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKLUH, MOATBEPKIAOIINE Ka4eCTBEHHBIN
COCTaB PA3MYHBIX HEOPTraHMYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM MYyTEM HOHBI,
NPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHMYECKHX BEILECTB;

c(opMHPOBAHHOCTD yMEHHUH pacKpbIBaTh CYIIHOCTb OKHCITUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLHI MOCPEICTBOM COCTABJICHHs 3JIEKTPOHHOrO OajaHca 3THX
peaxuuii,

c(pOPMHUPOBAHHOCTb YMEHHI OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH pPeaKinu
OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMELUICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bosaeiicreus (npunnwn Jle [larense);

c(pOPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHYECKHE IMPOLECCHI, JIeKAIUE B
OCHOBE  TPOMBIIUIEHHOTO  TOJYYEHHMs CEPHOW  KHUCIOTBL, aMMHaka, a TaKke
c(OPMHPOBAHHOCTh TpEACTaBICHUH 00 OOIMMX HAyYHBIX NPUHIHUMNAX W SKOJOTHMYECKHX
npobyeMax XUMHYECKOTO PON3BOICTBA,

c(OPMHPOBAHHOCTh YMEHUN TNPOBOIUTH BBIUUCIEHHSI C HCIOJIB30BAHUEM TIOHSATHS
«MaccoBasi JIOJIl BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHHH Ta30B MPU XUMHUYECKUX
peaKIHsAX, MacChl BEIIECTBA WM 00BEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
i 00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOrO 3¢ (eKTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHHsI MACChI BEIECTB, IPEBPAILCHHUS H COXPAHEHHSI SHEPTHH;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIFOATh MPaBMIIA TIOJB30BAHUS XUMUYECKOM MOCY IO
u jabopaTopHbBIM OOOpPYIOBaHHEM, a TakXKe MpaBWiIa OOpalleHHs C BEIIEeCTBAMH B
COOTBETCTBUH C HHCTPYKLMSMH T10 BBITTOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB,;

c(pOPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJHATH XUMHUYECKUH 3KCIIEPUMEHT
(pasnokeHne TepOKCHIa BOAOPOAA B NPUCYTCTBUHM KaTaJH3aTOpa, ONPEHCICHHE CpPEabl
pPacTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAIBHOTO HHAUKATOPA, BIUSHHE Pa3IUIHBIX
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(bakTOPOB HAa CKOPOCTh XMMHYECKOH pEaKLWH, PEAKIUHd HOHHOrO OOMEHAa, KauyeCTBEHHBIC
peaknmu Ha cyibdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, pPeEIIeHHE
SKCIIEPUMEHTANIBbHBIX 3amady 1mo TemMaM «Metamney u «Hemeramnel») B COOTBETCTBHH C
NpaBUJIaAMUA TEXHUKH O€30MacHOCTH Npu OOpalleHHHd ¢ BeIeCTBAaMH M J1IaOOPaTOPHBIM
00OpyIOBaHUEM, MPEACTABISATh PE3YJIbTAThl XUMHYECKOTO SKCIEpUMEHTa B (hOpMe 3amucu
YPaBHEHHH COOTBETCTBYIOIIUX pEAKIUid U (POPMYIHPOBATH BBIBOABI Ha OCHOBE STHX
PE3yJIBTATOB;

cpOpPMHPOBAHHOCTb YMEHHI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpMALHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpencTBa MacCOBOH KOMMyHHMKanmu, WHTEpHET u
IPYTHX);

cOPMHPOBAHHOCTh YMEHHI COOJIFOAATh MpaBHJIa SKOJIOTHYECKH ILeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYNOBOH NEATENLHOCTH B LENISIX COXPAHEHHMs CBOETrO 3I0POBBS U
OKpY’KaroIleld MPHUPOJHOW Cpenbl, OCO3HABAaTh OINACHOCTb BO3ICHCTBUS Ha JKUBBIC
OpPTaHU3Mbl ONPEACTEHHBbIX BEINECTB, MOHMMAas cMbicn mokaszarens [IJIK, moscHsATe Ha
npuMepax CrocoObl YMEHBIIEHUS W TPENOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS Ha
OpPTaHN3M YeJIOBEKa,

U1 OOYHAIOLINXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[JOPOBbsI. YMEHHE MPUMEHATD
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUYECKHUX SIBJICHUI,

IV CJENbIX W CNabOBUASINMX OOyHArOIIMXCS: YMEHHE HCIIONb30BaTh PeNbehHO-
TOUEUHYI0 cucremy oOo3HaueHuit JI. bpaiinga nns 3amucm  Xumuueckux  (GOpMyL.

19



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

No

n/n

HaumeHnoBanue
pa3aesioB U TeM
NMPOrpaMmbl

KoanuyecTBO 4acoB

KonTtpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DneKkTpoHHbIe (UH(]poBbIE)
o0pa3oBaTesbHbIE pecypchl

Paszpen 1. TeopeTnueckne 0CHOBbI OPraHH4eCKON XHMHH

1.1

IIpenmer
OpraHu4eCKOu
xumun. Teopus
CTPOEHHUs
OpraHU4YEeCKHUX
coequHeHnit A. M.
bytneposa

Hroro no pazneny

Paszpen 2. Yriesopopoabl

2.1

IIpenenpHele
yIJIeBOAOPOAbl —
aJIKaHbl

22

HenpenenbHeie
yII€BOAOPObL:
aJIKEeHBI,
aJKaJueHbl,
AJIKUHbI

23

Apomartuueckue
yIJ1€BOAOPObI

2.4

IIpuponssie
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HCTOYHHKU
yIJI€BOAOPOIOB H
uXx nepepadoTka

Hroro no pazneny

13

Pasznen 3. Kucyiopoaconep:kamnue opraHuecKue CoeAHHEHNs!

3.1 Cruptel. PeHon 3
AJbIETH/IBL.
39 KapboHoBble 7
KHCJIOTBI.
Cnoxable 3UpPbI
3.3 Yraesoabl 3 2
Hroro no pazneny 13

Pasznen 4. AzoTcoaepxamu

€ OPraHuveCKue COCANHEHUA

AMUHEL
4.1 AMUWHOKHUCIIOTEL 3
benku
Hroro no pazneny 3

Paszpen S. BbicOKOMOJIEKY/ISIDHbIE COCAHMHECHUS

ITnacTmaccer.

> Kayuykn. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOBIIO 34 3
ITPOI'PAMME
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11 KJIACC

No

n/n

HaunumenoBanue
pa3aesioB U TeM
NMporpamMmbl

KoanuecTBo 4acos

KouTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DneKkTpoHHbIe (LH(]poBbIE)
o0pa3oBaTejibHbIE pecypchbl

Pazgen 1. Teopernueckue 0CHOBbI XUMUH

1.1

CtpoeHue aToMOB.
Ilepuonuueckuii
3aKOH U
Ilepuonnueckas
cucrema
XUMUYECKHUX
snemeHToB /1. K.
Menneneesa

1.2

CtpoeHue BelecTsa.
Muoroobpasue
BEIECTB

1.3

XUMHUYECKUE
peakuuu

6 1

Hroro no pazneny

13

Pazaen 2. Heoprannueckasi xXumus

2.1

MeTtannsl

6

2.2

Hemetasibl

9 1

23

CBs13b
HEOPTaHUYECKUX U
OpPTaHUYECKUX
BEILECTB

22



Hroro no pazneny 17
Pazgen 3. Xumus v xKu3Hb

3.1 XUMUsl ¥ KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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MNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acos

KonTtpoabnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

HMara
H3Y4YeHHsA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpenmer opranudeckomn
XUMHH, €€ BOSHUKHOBEHHUE,
Pa3BUTHE U 3HAUYCHUE

01.09.26

Teopust crpoenus
OPraHUYEeCKUX COCIUHEHUHN
A. M. bytneposa, eé
OCHOBHbI€ MTOJIO)KEHMUSI

08.09.26

IIpencraBnenue o
KJIacCU(pUKaALNU
OpPTaHNYCCKUX BECILICCTB.
Howmenknarypa
(cucremarudeckas) u
TPHUBUAJIBHBIC HA3BAHUA
OPTaHNUYCCKUX BCIICCTB

15.09.26

AJKaHBI: COCTaB U
CTPOEHHE, TOMOJIOTUYECKU I
pAA

22.09.26

MertaH u 3TaH —
npocTenime
MPEACTABUTENH aJKaHOB

29.09.26

AJIKeHBI: COCTaB U

06.10.26
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CTPOEHHUE, CBOMCTBA

OTUJIEH U NPOIUJIeH —
npocTenime
NPEICTABUTENN AJTKEHOB

13.10.26

IIpakTrueckas padora Ne 1.

«Ilonyuenue sTunexHa u
W3YUYEHHE €r0 CBOWCTB»

20.10.26

Anxanuensl. byraguen-1,3
u MeTuiOyTanueH-1,3.
Ilonyuenne
CHUHTETHUYECKOTO Kay4uyka U
PE3UHBI

10.11.26

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUH Psif.
AueruineH — npocTeimuni
IIPEICTaBUTENb AJIKHUHOB

17.11.26

11

Briunucnenus mo
YPABHEHHUIO XUMUYECKOM
peakuuu

24.11.26

12

ApeHbl: OEH30J1 1 TOJIyOJI.
TOKCUYHOCTB apEHOB

01.12.26

13

I'eneTnyueckast CBsI3b
YIJIEBOAOPOJIOB,
MPUHAJIEKALINX K
Pa3JIMYHBIM KJIACCAM

08.12.26

14

IIpuponHbIe HCTOUHUKU

15.12.26
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yTJI€BOIOPOIOB!
MPUPOIHBINA ra3 u

MOy THBIE HE(PTSHBIE ra3hl,
He(Th U IPOIYKTHI €€
nepepaboTKu

15

[IpupoaHbie HCTOYHUKHN
YIJIEBOJOPOAOB!
MPUPOIHBINA ra3 u

MOy THBIE HE(PTSHBIE ra3hl,
He(Th U IPOIYKTHI €€
nepepaboTKu

22.12.26

16

KonTponbhas pabota mmo
paszaeny «YrieBogOpOAb

29.12.26

17

IIpenenbHble OHOATOMHBIE
CIIUPTBL. METAHOJ U 3TAHOJ.
BopoponHas cBs3b

12.01.27

18

MHOroaTtoMHbI€ CIUPTBI:
STUJIEHIJIMKOJb U MIHLEPHH

19.01.27

19

DeHOJT. CTPOEHUE
MOJIEKYJIbI, (pU3HUecKue u
XUMHYECKHEe CBOMCTBA,
MPUMEHEHNE

26.01.27

20

ANLnerunsr;
dbopmanmbaerua u
arerajpaerun. AneroH

02.02.27

21

OnHOOCHOBHBIE
npeaesbHble KapOOHOBBIE

09.02.27

26



KHCJIOTBI: MypaBbUHas U
YKCYCHast

22

[IpakTrueckas padora Ne 2.
«CBolicTBa pacTBopa
YKCYCHOM KHCJIOTBD)

16.02.27

23

CrteapuHoBast U OJE€MHOBAsI
KHCJIOTBI, KaK
NPEACTABUTENHN BBICIIHX
KapOOHOBBIX KHUCJIOT

02.03.27

24

Mblinia KaK COJIU BBICHIMX
KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEE TEHCTBUE

09.03.27

25

Crnoxable 3pUpbI Kak
NPOM3BOIHBIE KAPOOHOBBIX
kucnot. 'maponus
CJIOJKHBIX 3(upoB

16.03.27

26

Kupsl: runponus,
NIPUMEHEHUE,
Ouonoruyeckas poib
JKUPOB

23.03.27

27

VYrnesopsl: cocTas,
Kyaccudukanus.
Baxueitune
MPEACTaBUTENH: TIIFOKO034,
bpykTO3a, caxaposa

06.04.27

28

Kpaxman u nemnonosa kak
HPUPOAHBIE ITOJUMEPHI

13.04.27

27



29

KonTponbhas pabota mo
paznmemny
«Kucnopoacoaep:xamue
OpTraHuYecKre
COenMHEHUs/
Bceepoccuiickas
npoBepoyHas pabora

20.04.27

30

OO0wast xapakTepuCTHKA
a30TCONePIKAIINX
OPraHUYEeCKUX COCIUHEHUHN
/ Becepoccuiickast
npoBepoyHas pabora

27.04.27

31

AMHHBI, METHJIAMHH U
AHWJINH

04.05.27

32

AMHHOKHCIIOTHI KaK
amM(pOTepHbIE OPTAHHYECKUE
COEIMHEHHS, UX
OMOJIOrMYECKOE 3HAUEHHE.
Ilenrrunel. benkn kak
MPUPOIHBIE
BBICOKOMOJICKYJISIPHBIC
COEITMHEHUS

11.05.27

33

OCHOBHbIe ITOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COeqUHEHUN

18.05.27

34

OCHOBHbIe METOABI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenuHennii. [lmacTmacchi,

25.05.27

28



Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

34
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11 KJIACC

No

n/n

Tema ypoka

KoanuecTBO 4acos

KonTtpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

HMara
H3Y4YeHUA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypcsbl

XUMHUYeCKHUI 2JIEMEHT. ATOM.
DnexTpoHHAs KOHPUTYpauus
aTOMOB

03.09.26

Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKUX d5ieMenToB J1. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOU Teopuen
CTPOEHHsI aTOMOB

10.09.26

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMUMHYECKHX
3JIEMEHTOB U UX COCTUHEHUHN MO
rpymnmnam 1 nepuoaam.
3HaueHue NepruonYecKoro
3aKOHA ¥ CUCTEMbI XUMHYECKUX
anementoB J|. M. MeHneneena B
Pa3BUTHU HAYKH

17.09.26

Crtpoenue BelecTna.
Xumuueckasi CBs3b, €€ BUIDL,
MEXaHH3MBbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

24.09.26
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BanenrsocTs.
DNEKTPOOTPULIATEIIbHOCTb.
Crenens okuciieHus. BemmecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

01.10.26

IlonaTne 0 nuCnEpCHBIX
cucremax. UcTuHHEIE U
KOJIJIOUAHBIE PACTBOPHI.
MaccoBas oI BeIIeCTBa B
pacTeope

08.10.26

Knaccupuxanms u
HOMEHKJIaTypa HEOPTraHUYECKUX
coenuHeHnil. I 'eHeTnyeckas
CBA3b HeOpFaHI/ILIeCKI/IX
BCHICCTB, paanqulx KJIaCCOB

15.10.26

Knaccupukanms XumMuaeckux
peaxuuii B HEOPraHU4IEeCKOU U
OpPraHUYEeCKON XUMHUH. 3aKOH
COXPaHEHHUsI MacChl BELIECTB;
3aKOH COXpaHEeHUs U
IpeBpalLleHns SHEPTUU NpU
XUMHUYECKHUX PEaAKLMSIX

22.10.26

Ckopoctb peakiuu. O0paTuMble
peakuuu. XUMHUYECKOe
paBHOBeCHE

05.11.26

10

IIpaxtrueckast padora Ne 1.
«BnusiHUe pa3snTUYHBIX
(aKTOPOB Ha CKOPOCTH

12.11.26

31



XUMHUYECKON PeaKLumy

11

DNEKTPOTUTHIECKAS
nucconuanys. Iloastue o
BOJOpOIHOM nokazarene (pH)
pacTBopa. Peakuiu HOHHOTO
obmena. ['maponus
OpPraHUYECKUX U
HEOPTraHUYECKUX BEIIECTB

19.11.26

12

OkucnuTenpHo-
BOCCTaHOBUTEJIbHBIE PEAKIIHH.
[TousiTie 006 3neKTpoH3e
pacIIaBOB M PACTBOPOB COJICH

26.11.26

13

KonTponpHas pabora mo
paszneny «Teopernueckue
OCHOBBI XUMHHN»

03.12.26

14

MerTaubl, WX MOJOKEHHE B
Ilepuoauueckoii cucreme
XUMHYECKUX d5iemMenToB J1. 1.
MeHnpeneeBa u 0COOEHHOCTH
cTpoeHwust aromoB. O01ue
(u3nyuecKue CBOMCTBA
METaJIJIOB

10.12.26

15

CruiaBbl METAJLIOB.
DNEKTPOXUMUIECKUM PSiT
HAPsDKEHUN METAJJIOB

17.12.26

16

XUMHUYECKUE CBONCTBA
BOKHEHIINX METAJIOB (HATPUH,
KaJui, KaJlbI[Ui, MAarHum,

24.12.26
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IIOMUHUI) U UX COSIMHEHNUI

17

XUMHUYECKUE CBOMCTBA XPOMa,
MENU U UX COSIUHEHUN

14.01.27

18

XuUMHU4IeCKHe CBOMCTBA [TUHKA,
JKejie3a M UX CoequHEeHMIt

21.01.27

19

[Ipaxtrueckast padbora Ne 2.
"PerieHne 3KCrepUMEHTAIbHBIX
3a7a4 no teme «<Mertamb"

28.01.27

20

Hewmeranmbl, UX MOJOKEHHE B
Ilepuoaunueckoii cucreme
XUMHYECKUX d5ieMenToB J1. 1.
MeHneneeBa U 0COOEHHOCTH
CTPOCHUS AaTOMOB

04.02.27

21

®u3nyeckue CBONCTBA
HEMETAJIOB. AJJIOTPONHUS
HEMETAJJIOB (Ha mpuMepe
KUCopona, cepsl, pochopa u
yrjepona)

11.02.27

22

XUMHUYECKHUE CBOMCTBA
raJIOT€HOB, CEPhI U UX
COENMHEHUN

18.02.27

23

XUMHUYeCKHEe CBOICTBA a30Ta,
docdopa u ux coequHEHMI

25.02.27

24

XUMHUYECKHUE CBOMCTBA
yIJiepona, KpeMHUS U UX
COENUHEHUN

04.03.27

25

IIpumenenne BaxHENIINX

11.03.27
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HEMETAJJIOB U UX COEIMHEHU

26

O00011eHNE U CHCTEMATHU3ALIHS
3HAHUM 1O TeMe «HemMeTanmbny.
Brruucnenust mo ypaBHEHUSIM
XUMHUYECKUX PEaKLUil U
TEPMOXHMHUYECKHUE PACUETHI

18.03.27

27

[Ipaxrrueckast padora Ne 3.
((PeLHeHI/Ie BKCHepI/IMeHTaHbeIX
3ama4 o teme "Hemeramansr"»

25.03.27

28

KonTponpHas padora mo temam
«Metamney u «Hemeraibm

08.04.27

29

Heopraanueckue u
OpraHUYeCcKUe KHUCIOTHI.
Heopraanueckue u
OpraHUYeCKHe OCHOBAHUs

15.04.27

30

AmdoTepHbIe HEOPraHUIECKHE
U OpraHu4YecKue COCTUHEHMUSI.
I'eneTnyeckas cBs3b
HEOPTraHMYECKUX U
OpPTaHUYECKUX BEUIECTB

22.04.27

31

Ponp xumuu B obecniedeHun
BKOJIOTHYECKOH,
SHEPreTUYECKON U MULLEBOMN
0e30MacHOCTH, Pa3BUTHH
MEAULIUHBI

29.04.27

32

[IpencraBnenust 06 oOmMUx
HAaYYHBIX IMPUHIOHIIAX

06.05.27

34



MIPOMBILICHHOTO MOJTyY€HUs
Ba’KHEUIIINX BEIIECTB

33

Yenosek B MUpPE BEIECTB U
MaTepHajIoB

13.05.27

34

XHUMUs1 U 310POBbE YEJIOBEKA

20.05.27

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

35



MPOBEPAEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJILHOI TPOI'PAMMABI

10 KJIACC

Koa nposepsiemoro
pe3yJabTara

I[IpoBepsiemble IpeaMeTHBIE Pe3yJdbTATHI 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero o0mero o6pa3oBaHus

1

TeopeTnueckrie OCHOBbI OPraHUYECKON XUMHH

1.1

ChopmMupoBaHHOCTh TPEACTABICHUH O XHMHYECKOH COCTAaBJISIIOIICH €CTeCTBEHHOHAYYHOW KapTUHBI
MUpa, POJIU XUMHH B MMO3HAHWUH SIBJICHUI MPUPOABL, B HOPMUPOBAHUH MBILIICHHUS U KYJbTYPhI TIMIYHOCTH,
€€ (PYHKUMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOMN NJIsl PElIeHHs MPAKTHYECKUX 3a1a4 U SKOJOTMYECKU
00OCHOBAHHOT'O OTHOIICHUS K CBOEMY 3A0POBBIO U MPUPOIHON Cpene

1.2

Brapenune cucreMoll XUMHUYECKUX 3HAHUH, KOTOPask BKIKOYAET: OCHOBOIIOJIATAOLITNE TTOHSATHS (MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIIEHHS], XHMHYECKast CBSA3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIAH 00BEM, YITIEPONHBIA CKeneT, (PYHKIHOHAJNbHAS TPYINa, PaaAHWKal, H30MEPHs, H30MEpH,
TOMOJIOTUYECKHH Psi, TOMOJOTH, VYIJIEBOMOPOABI, KHCIOPOA- M Aa30TCOAEpKAIUe COEOMHEHMS,
OHMONIOrNMYeCKH aKTHBHBIE BEIECTBA (YIJIEBOIBL, KUPBI, OSIKH), MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs ), TEOPUH M 3aKOHBI (TEOPHsS] XUMHUECKOTO CTPOSHHSI OPraHMYECKUX
BemecTB A.M. BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMHUH, (PAKTOIOTHIECKHE CBEACHUS
O CBOWCTBaxX, COCTaBe, MOJYYEHHH H OE30MacHOM HCIIOJNB30BAHUH BAXKHEHUIINX HEOPTAaHUYECKUX U
OPTaHUYECKUX BELIECTB B OBITY M MPAKTUUYECKON EATEIbHOCTH YEIOBEKA

1.3

ChopMupoBaHHOCTD YMEHHI BBISIBJIATH XapaKTepPHbIC MPU3HAKU TOHSTHH, YCTAHABIIUBATH WX
B3aUMOCBSI3b, HCHOJIb30BaThb COOTBETCTBYIOIIME TMOHATHS TMPHU ONHCAHUM COCTaBa, CTPOEHHUS U
MPEBPAILECHUN OPTaHUYECKUX COSTUHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTABJIEHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BéPHYTOH, COKpAINEHHOW) (POPMyT OpraHUYECKIX BEIIECTB U YPABHEHUH XHUMUYECKUX
peaKLuii, U3roTaBAMBATh MOAEIN MOJIEKYJT OPTaHUYECKUX BELIECTB ISl WJUTFOCTPALIMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHHUSI

L5

CdopmMupoBaHHOCTh YMEHHI yCTAHABIIUBATH MPHUHAJICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBy M CTPOEHHIO K ONPENeIEHHOMY Kjaccy (rpymrme) COeOMHEHUH (yIiIeBOAOPOAbI, KUCIOPOX U
a30TCOAEpIKAINe COEMUHEHUS, BBICOKOMOJICKYJIIPHbIE COENWHEHUs), NaBaTh WM Ha3BaHUS IO
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cucreMatndeckori HomeHkiarype (IUPAC)

L5

ChopMupOBaHHOCTE YMEHHSI ONPENENSATh BHUIbI XUMHYECKOW CBSI3M B OPraHUYECKHX COEIMHEHUSIX
(onMHApHBIE U KPATHBIE)

1.6

ChopmMupoBaHHOCTh YMEHHS] TPUMEHSITH. TOJIOKEHUSI TEOPUH CTPOCHHsI OpPraHUYeCKWX BellecTs A M.
ByrnepoBa nnsi OOBSICHEHHsI 3aBHCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa W CTPOCHUS, 3aKOH
COXPAaHEHHUsI MacCChl BELECTB

VYrnesopoponel.  Kucnopoacozepxaiue U a30TCOAEp)Kallli€  OpPraHMYECKHE  COEIMHEHUs.
BricokoMoJieKyIspHble COEIUHEHUs

2.1

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ NPUBOAUTE TPUBUAJIBHBIC HA3BAHUSA OTACIBHBIX OPTaHUYCCKUX BECIICCTB
(3THNIEH, TPOMMJIEH, ALEeTWIEH, JTHUICHIJIMKOJb, TJHLUEpUuH, (eHos, (opMajbaerus, aleTajlbIerun,
MypaBbUHasi KHCJOTA, YKCYCHAasi KHCJIOTa, OJISMHOBAs KHCJIOTa, CTEAPUHOBAs KHCJIOTa, TJIOKO3a,
(bpyKTO3a, KpaxmaJ, LeJUTI0JI03a, TIUIIH)

22

CdopmMupoBaHHOCTh YMEHHI XapaKTepPU30BATh COCTAB, CTPOCHHE, (PU3MUECKHe U XMMHYECKHE CBOHCTBA
THUITNYHBIX HpeHCTaBHTeHeﬁ Pa3JIMYHBIX KJIACCOB OPraHUY€CKUX BCHICCTB (MeTaH, OTaH, JTHIJIEH,
IPOMIJIEH, aueTuieH, OyranueH-1,3, merunOyranueH-1,3, O€H30J1, METAaHON, 3TAHON, STHICHIJIHKOIIb,
rIuLeprH, (EHOIN, aleTanbAerusi, MypaBbUHas U YKCYCHAsl KHUCJIOTHI, IJIIOK03a, Kpaxmal, LeJUI0JIo3a,
AMHHOYKCYCHasl KHCJIOTA)

23

ChopMupoBaHHOCTb ~ YMEHHUSI  WLIOCTPHPOBATh  TE€HETHYECKYH)  CBSI3b  MEXKIY  TUITUYHBIMHU
MPEACTABUTENSIMUA  PA3JIUYHBIX KJIACCOB OPraHUYECKUX BELIECTB YPABHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI ¢ UCMOJIb30BAHUEM CTPYKTYPHBIX (hOpMYJT

24

ChopMupoBaHHOCTE YMEHHSI XapPaKTEPU30BATh UCTOYHUKHU YTIEBOAOPOAHOIO ChIPbst (HE(Th, MPUPOIHBIN
ras, yrojb), Coco0bl UX NepepadOTKU U MPAKTHYECKOE MPUMEHEHHUE IPOAYKTOB NepepadoTKU

XUMHS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHWUN 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS,
UCTIOJIb3YEMbBIX B XMMHHU MPU H3YYE€HUW BEUIECTB U XUMHYECKHX sIBJIeHUH (HaONroneHwne, m3MepeHue,
SKCIIEPUMEHT, MOJEIMPOBAHIE), UCIIONIb30BATh CACTEMHbBIE XUMHUYECKUE 3HAHUS ISl IPUHATUS PELICHHIA
B KOHKPETHBIX JKU3HEHHBIX CUTYalLUsIX, CBSI3AHHBIX C BEHIECTBAMU U UX NPUMEHEHUEM

37



3.2

CdopmupoBaHHOCTh YMEHHMIA COONIIOIATH MPABUJIA MOJIb30BAHUS X UIMHYECKOUN MOCYAOH U 1a00paTOPHBIM
obopynoBaHuEM, a TaKXkKe MpaBWia OOpaIlleHus ¢ BEUIECTBAMH B COOTBETCTBHH C HHCTPYKIUSIMH IO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCT YMEHUH IJIAHUPOBATb W BBIMOJHITH XUMHYECKHUH SKCIIEPUMEHT (TpeBpalieHuUs
OPraHUYeCKHUX BEIECTB P HATPEBAHMM, MOJYYEHHUE STUJICHA U U3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE
peaKkIMy OpPraHMYeCKUX BELIECTB, AeHATypalus OCKOB MPHU HArPEBAHWH, LIBETHBIC PEAKIMH OENKOB) B
COOTBETCTBUH C MPaBWJIAMH TE€XHUKH O€30MacHOCTU MpHU OOpalleHHH C BEIIeCTBAMH U JIAOOPATOPHBIM
00OpyIOBaHUEM, MPENCTABIATE PE3yJbTaThl XUMHYECKOIO 3KCIEpUMEHTa B (OpPME 3aMUCH ypaBHEHHH
COOTBETCTBYIOIIHNX pPeakuuil 1 OPMYJIHPOBATH BBIBOIBI HA OCHOBE STHX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTE YMEHHI TPOBOAWUTH BBIYUCIEHUS MO XMMUYECKHM YpPaBHEHHUSIM (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA PEAKIMH IO M3BECTHBIM Macce, OOb&EMY, KOJHUECTBY
OJTHOTO M3 MCXOJHBIX BEUIECTB WJIM POIYKTOB PEAKLIUN)

3.5

ChopMupoBaHHOCTD YMEHHI KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYI0 HH(POPMALIUIO, MOIy4aeMyH U3
Pa3HBIX HCTOYHHUKOB (CpenCcTBa MAcCOBOM nHpopMalyu, ceTb MHTEepHET U npyrue)

3.6

CdopMupoBaHHOCTE YMEHUI COOMOAATH MPABHIIA SKOJIOTHYECKU LIEeJIeCO00Pa3HOro NOBEICHUS B ObITY U
TPYAOBON NESATENbHOCTH B LEJSAX COXPAHEHMsI CBOErO 3A0POBbS M OKpPYXKArIed IMPUPOAHOU Cpeasl,
OCO3HAaBaTb OINACHOCTb BO3ACHCTBUsA HA JKUBbIE OPraHU3MBbl ONPEACNEHHBIX OPraHUYECKHX BEILECTB,
noHuMasi cmbicn nokazatens IIJIK (mpenenbHO momycTHMMOI KOHLIEHTpALWH), TOSCHSATh HA NPHUMEPax
CHOCOOB! YMEHBIIIEHUS M TPEJOTBPAIIEHHS UX BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M YEJIOBEKa

11 KJIACC

Koa nposepsiemoro

I[IpoBepsiemble IpeaMeTHbIE Pe3yJdbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJbTara cpeaHero o0mero oo6pa3oBaHus
1 Teopernyeckue OCHOBBI XUMUH
11 BrageHnve cucteMoli XUMHUYECKUX 3HAHHUH, KOTOpPAsi BKJIIOYAET. OCHOBOTOJIATAIOIINE MOHITHS (XUMHYECKUN

SJIEMEHT, aTOM, 3JIEKTPOHHAsi 000JIOUKA aTOMa, S-, p-, d-DJIEKTPOHHbIE OPOWTANM aTOMOB, MOH, MOJIEKYJIA,
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BaAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTD, CTCIICHb OKHUCJICHUA, XUMHUYECCKasA CBA3b, MOJIb, MOJIAPHAas Macca,
MOJSAPHBIA ~ OOBEM, KPHUCTAJUIMUECKAs] pEINETKa, THMbI XUMHYECKUX peakuuil  (OKHCIHTENbHO-
BOCCTA@HOBUTECJIBHBIC, 5K30- U SHAOTCPMUYCCKUE, PECAKLUMHU HOHHOIO O6M6Ha)j pPacTBOp, SJCKTPOJIUTDI,
HE3JIEKTPOJIUTBI, 3JICKTPOJIMTUYECKAsT TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOU
peakuny, XUMHUYECKOE PABHOBECHE), TEOPHH K 3aKOHBI (TEOPHUS BJIEKTPOJUTHYECKON IUCCOIHMALINY,
IMepuonuueckmii 3akon [[ M. MenneneeBa, 3akOH COXpPAHEHUsST MACChl), 3aKOHOMEPHOCTH, CUMBOJTHYECKUI
SIBBIK XUMUH, (DAKTONIOTHYECKHE CBEICHUSI O CBOWCTBAX, COCTAaBE, MOyYeHUH U O€30MacHOM UCTIONb30BAHUHT
BaXKHEHIINIX HCOPraHM4YCCKHUX BCIICCTB B 6bITy nu HpaKTH‘{eCKOfI ACATCIBbHOCTHU YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHUH BBIABISATH XAPAKTEPHbIE NMPU3HAKH M B3aUMOCBS3b H3YUEHHBIX MOHATHM,
MIPUMEHATH COOTBETCTBYIOLIUE MOHITHUS NPU ONMHUCAHUU CTPOCHUSI U CBOMCTB HEOPraHWYECKUX BELIECTB U
UX MPEBPALLECHNI;, BBIBJIATH B3aUMOCBS3b XUMUYECKUX 3HAHUIN C MOHATUSIMU U MPENCTABICHUSMHU OPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

BrageHue OCHOBHBIMH METOIAMHU HAy4YHOTO TO3HAHUS BELIECTB W XUMHUECKUX sIBIICHMH (HaOmroneHue,
U3MEPEHUE, YKCIEPUMEHT, MOECITUPOBAHNE)

1.4

ChopMUpPOBaHHOCTh YMEHHI ONPEAEISTh BAJIEHTHOCTh M CTEIIEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB B
COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUI XUMHUYECKOW CBsI3UM (KOBAJECHTHAs, WOHHAS, METAJIMYEecKas,
BOJIOPOJHAs)) B COENMHEHUSX, THI KPHCTAIMYECKOW PEIIETKH KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJISIpHAs], NOHHASI, METAJITHUECKas)

L5

ChopMHupOBaHHOCTL yMEHHUH OMNpEeNeNsiTh XapakTep CPeabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKHIX
cOoeqUHEeHUN

1.6

CdopMupoBaHHOCTh YMEHHS KJIACCH(PULIMPOBATH XUMHUUECKNE PEAKLIUHU TI0 PA3JIUNIHBIM NMPU3HAKAM (YUCITY
U COCTaBy pearupyrolux BeINeCTB, TEIIOBOMY 3(M(EKTy peakildd, M3MEHEHHUIO CTEMeHEH OKUCIIEHUs
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaJnu3aTopa)

1.7

CdopMupoBaHHOCTh YMEHHIH COCTABIISATh YPABHEHUS PEAKLIUH PA3JIMUHBIX TUIIOB, MTOJHBIE  COKPAIIEHHbIC
ypaBHEHMsI PEaKIfii HOHHOrO OOMEHA, YIUTHIBASI YCJIOBHSL, MPH KOTOPBIX 3TH PEAKLIUU HAYT A0 KOHIA

1.8

CdhopmupoBaHHOCTL YMEHHUI MPOBOANTL PEAKIIHMHU, IMOATBEPKNAIOIINE KAUeCTBEHHBIM COCTaB Pa3THYHBIX
HEOPraHWYECKUX BEIIECTB, PACMIO3HABATh OMNBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX
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HCOPTaHUYCCKUX BCIICCTB

1.9

ChopMHupOBaHHOCTL YMEHUH PpACKPBIBATH CYLIHOCTb OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIX PEaKIIHiA
NIOCPEICTBOM COCTABJICHHSI HJIEKTPOHHOTO DajlaHCa 3TUX PEaKIHi

1.10

ChopMHPOBAaHHOCTh YMEHHUIl OOBSACHSITH 3aBHCUMOCTb CKOPOCTH XHMHYECKOW PEaKLMU OT Pa3IHMYHbIX
¢bakTopoB

1.11

CdhopMupoBaHHOCTh YMEHUH OOBACHSITH XapaKkTep CMEIEHHs] XUMHYECKOTO PABHOBECHS B 3aBUCIMOCTH OT
BHEIIHero Bo3aeiicTus (nmpuHuun Jle [laresnne)

OO01ast 1 HeopraHuvYecKasi XUMUsI

2.1

CdhopmupoBanHOCT, yMeHUH packpbiBaTh cMmbicn [lepuonuyeckoro 3akona J[ M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKIHH

22

CdhopMupOBaHHOCTh YMEHUH XapaKTEPU30BATh SJIEKTPOHHOE CTPOSHHE aTOMOB XMMUYECKHIX 3JIEMEHTOB 1 —
4 nepuonos llepuoanuueckoil cucTeMbl XuMHUeCKUX 3aeMeHTOB [ 1. MeHneneeBa, UCIIONB3ysl MOHITHUA «S-
, P-, d-3NIEeKTpOHHBIE OPOUTAIN», «IHEPreTHUECKHUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHSI
CBOICTB XMMHMYECKUX 3JIEMEHTOB U MX COECQWHEHUN MO nepuojam u rpynnam llepuogudeckon cucremsl
xumMudecknx anemenToB /[ M. Menneneesa

23

ChopMmupoBaHHOCTL  YMEHUN  XapakTepu3oBaTh (OMHCHIBATH) OOIMME  XWMHYECKHE  CBOMCTBA
HEOPTaHUYECKUX BEIEeCTB PA3JIMYHBIX KJIACCOB, MOIATBEPIKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3U
MEKITy HEOPraHUYECKIMH BEIECTBAMH C MOMOIIBI0 YPABHEHNUH COOTBETCTBYIOINX XUMUYECKUX PEaKIuil

24

CdhopMupoBaHHOCTb YMEHHI YCTaHABIUBATH MPUHAIIC)KHOCTh HEOPTAHUIECKUX BEIIECTB MO UX COCTABY K
onpeaenéHHOMY Kjaccy (TpyIre) COequHEeHHH (MPOCThIe BEIECTBA — METAJUIbl U HEMETAJUIbl, OKCHIIBI,
OCHOBAHUS1, KUCJIOTBI, aM(pOTEPHbIE THAPOKCHABI, COJIH)

2.5

CdhopMupOBaHHOCTh YMEHHUH HCIOIB30BATh XUMHUUECKYIO CUMBOJIUKY JJISI COCTaBIeHHUs (POPMYJI BELIECTB
U YpaBHEHUH XHUMHUYECKHX peakiui, cucrematndeckyro HomeHknatypy (IUPAC) u TtpuBmambpHbIC
HA3BaHMs OTHENbHBIX HEOPTraHWYECKHX BEINECTB (yrapHbId Tras, YIJIEKUCIBIA Ta3, aMMHaK, TaméHas
W3BECTh, HETAIIEHAS H3BECThb, IUTHhEBAS COAA, TIUPUT U APYTHE)

2.6

ChopMHupOBaHHOCTL  YMEHHI  XapakTepU30BaTh  (OMHCHIBATH) OOIMME  XHMHUYECKHE  CBOWMCTBA
HEOPTaHUYECKUX BEIIEeCTB PA3JIMYHBIX KJIACCOB, TONTBEPIKIATh CYIIECTBOBAHWE TEHETHYECKOW CBSI3U
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MECKAY HCOPraHMYCCKUMHU BEHICCTBAMU C TOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIIUX XUMHUYICCKHX peaKLII/Iﬁ

2.7

ChopMUpPOBaHHOCTh YMEHWH TUIAHUPOBATH M BBINOJHATH XUMHUECKHI 3KCHEPUMEHT (pas3so’KeHHE
MEePOKCUAA BOAOPOAA B MPUCYTCTBUU KaTAIM3aTOPA, ONPENENIEHUE CPENbl PACTBOPOB BEILECTB C MOMOILBIO
YHHBEPCAIBHOTO HMHIUKATOPA, BIIMSHUE PA3JIMYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOH pEakIuy,
peaKkuuy NOHHOTO OOMEHA, KaueCTBEHHbIE PEaKINH Ha CyIb]ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHWUSI, PeLIeHNE SKCIIEPUMEHTAIBHBIX 337a4 Mo TeMaM «Metamel u «HemeTamnsy) B COOTBETCTBUH C
NpaBUJIAMH TEXHUKH O€30MacHOCTH NMpH OOpalleHHH ¢ BEeIeCcTBaMH U JIaOOpaTOpPHBIM OOOPYIOBaHHUEM,
NPEACTABIATh PE3yJbTaThl XUMUYECKOTO SKCIEPUMEHTa B (pOpMe 3aMUCH YPABHEHUI COOTBETCTBYIOLINX
peakuuii 1 HOPMYJIUPOBATH BHIBOIBI HA OCHOBE STHUX PE3YJIbTATOB

2.8

CdhopmupoBaHHOCTh YMEHHUI COOJIOAATh MPaBUJIa MOJB30BAHUS XUMHUYECKOH MOCYAOH U JTAOOPaTOpPHBIM
obopynoBaHUEM, a TaKXkKe MpaBujia OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSIMHU TIO
BBITIOJITHEHHIO JTAOOPATOPHBIX XUMUYECKHIX OTMBITOB

2.9

ChopMHUpOBaHHOCTL YMEHHI XapaKTePU30BaTh XHMUYECKHE TIPOIECCHI, JIe)KAaI[ue B  OCHOBE
MPOMBIIIICHHOTO MOyYeHUsI CEPHOM KUCIIOThI, aMMHAKa, a TaKke CPOPMUPOBAHHOCTD MPEACTABIEHUH 00
OOIINX HAYYHBIX MPUHIUTIAX U YKOJOTHYECKUX MPOOIeMax XUMHYECKOTO MPOU3BOICTBA

XUMHUA U KU3HDb. Pacuérsl

3.1

ChopMupPOBaHHOCTH MPENCTABICHUI O XUMHUYECKOH COCTABIISIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MHPA,
pOJHM XMMHUU B TIO3HAHUU SIBJICHUI NMPHUPOIBI, B (POPMHUPOBAHMN MBILUICHUS U KYJbTYPbl JIMYHOCTH, €€
(YHKUNOHATBHONH T'PaMOTHOCTH, HEOOXOOMMOHN IJIsI PEIleHHs MPAKTHYECKHX 3a7ad M HKOJIOTHYECKU
00OCHOBAHHOI'O OTHOMIEHHSI K CBOEMY 30POBbIO U IPUPOAHON Cpesie

3.2

ChopMupoBaHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0O HH(POPMALMIO, MOIYyYaeMyI0 U3
Pa3HBIX HCTOYHUKOB (CPEeICTBA MACCOBOM KOMMYHUKAIUH, ceTb IHTEpHET U ipyrue)

33

CdopMupoBaHHOCTE YMEHHUI COOMONATh NMPaBUIa SKOJIOTHUECKH LEIeCOO0Pa3HOro MOBEIeHUsI B ObITY U
TPYIOBOH AESTENBHOCTH B LIEJIIX COXPAHEHUsI CBOErO 340POBbsl U OKPY KAOLIEH NPUPOJHON CPEAbI

3.4

Oco3HaBaTh OMAaCHOCTb BO3AEHMCTBUS Ha JKUBblE OPraHU3Mbl ONPEAENEHHBIX BELIECTB, MOHUMAs CMBbICI
nokazarenst IIJIK, mosicHsITh Ha mpumepax CrIocoObl YMEHBIIEHHs M NPEAOTBPALICHUS HX BPEIHOTO
BO3JICHCTBYs HA OPraHU3M 4eJIOBEKa
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3.5

ChopMupOBaHHOCTh YMEHUH NPOBOAWTH BBIMUCIEHHS] C HCIONb30BAHHEM IOHATUS «MaccoBas MOJIs
BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI ra30B MPHU XMMUYECKHX PEAKIUSIX, MAcChl BELIECTBA WIJIU
00BbEéMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM OOBEMY OFHOIO M3 YYACTBYIOIIUX B
peakuuy BEINEeCTB, TEIUIOBOro 3(dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IpEeBpallleHNs] U COXPAHEHUsl SHEPTUU
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/KAHUA

10 KJIACC

Kon

IIpoBepsieMbliil 21€eMEHT COAePKRAHMS

TeopeTnyeckne OCHOBbI OPraHUYECKON XUMUH

1.1

IIpenmer oprannveckol XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYEHUU HOBBIX BELIECTB U MATEPUAJIOB.
Teopus cTpoenust opraandeckux coequHeHuii A. M. byTneposa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OPMYyJIBI OPTraHUYECKHX BELISCTB. | OMOJIOTHS, W30Mepus. XHMHYECKash CBsS3b B OPTaHUYECKUX
COEIMHEHUSIX — OJMHAPHBIC U KpaTHbIE CBsi3H. [Ipencrasienne o kinaccuUKauy OPraHu4eCKUX BEIIeCTB

1.3

HomeHnknarypa opraHMYeCKUX COeNUHEHHUH (CHCTEMAaTH4YeCKas) M TPUBHUAJIbHbIC HA3BAHMS BAKHEHIINX MMPeNCTaBUTEICH
KJIACCOB OPraHUYECKHUX BELIECTB

Yrnesoaoposasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psAfl. MeTaH U 3TaH — MPOCTEHIIINE MPENCTABUTENN ATKAHOB. (PU3NIECKHE
U XUMHYECKUE CBOMCTBA (PeaKIiy 3aMEIICHHUs] i TOPEHMsT), HAXOXK/IEHHE B MPUPOAE, OJYICHHE U TPUMEHEHHE

22

AJKEHBI: COCTaB M CTPOEHHE, FOMOJIOTHYECKUM psAf. DTUJEH W MPOMUJIEH — MpOoCcTelIne MpPeACTaBUTENN AJIKEHOB:
¢usndeckne W XUMHYECKHE CBOHCTBAa (peakUWM TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THUAPATALMH, OKHUCIEHHS W
NOJMMEPH3AINHT ), TOJYYSHHE U IPIMEHEHHUE

23

Ankamuensl: OyraameH-1,3 u mermnOyTtamueH-1,3: cTpoeHHe, BaKHEHIIME XHMHYECKHE CBOWCTBA (peakuus
nojmMepu3amu). Ionyderne CHHTETHYECKOro KayuyKa v Pe3HHbI

24

AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Psill. ALCTHIIEH — MPOCTEHINNI NPEeNCTaBUTEb AJIKHHOB!
COCTaB, CTPOCHHE, (PHM3MUYECKHE M XUMHYECKHE CBOHCTBA (peakLUWH THUAPHUPOBAHUS, TAJIOTCHUPOBAHMS, THAPATALINH,
TOPEHUs), TOJYYECHHE U TPUMEHEHHE

2.5

Apenbl. beHzon: coctas, cTpoeHHe, PU3NUECKHUE U XUMHUYECKHE CBOMCTBA (PEaKLMU TaJOreHUPOBAHMUS U HUTPOBAHUS),
NOJiydeHHe U TpuMeHeHue. Toayonm: cocraB, CTpoeHHe, (U3NYeCKHMe H XHMHUYECKHe CBOHCTBAa (peakiuu
rajJOreHUPOBAHUSI U HHUTPOBAHUs), TMOJYYEHHE U TNpPHUMEHeHHe. TOKCHMYHOCTh apeHOB. | eHeTHueckas CBSI3b MEXKIy
yII€BOAOPOAAMH, MPUHAIJICKAIIUMHE K Pa3JIMIHBIM KJIACCAM
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2.6

IIpuponHble UICTOUHUKHN yriieBonoponoB. IIpuponHelii ra3 u nomytHble HeQTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Criocobbr  mepepaboTku He(pTH: TMEPEroHKa, KPEKUHr (TePMHYECKHH, KaTaJIUTHUeCKuil), muponu3. I[IpoaykTel
nepepadboTKu HepTH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib U IPOIYKTHI €0 nepepadoTKu

Kucnopoacoaepaiiye opraHiuecKie COequHEHMs

3.1

[IpenenbHbIe OMHOATOMHBIE CITUPTHL. METaHON M 3TAHOJN: CTpOeHHe, (PU3NIEeCKUe U XUMHUYECKHEe CBOWCTBA (PEeakuuu C
aKTUBHBIMH METAJJIAMH, TaJIOT€HOBOIOPOJAMH, TOpPEHHE), NpHMEHeHHe. BOomoponmHbele CBA3M MeEXKIY MOJIEKyJIaMu
cnupToB. [lelficTBre MeTaHONa U ATAHOJIA Ha OpPraHU3M 4esloBeKa. MHOroaToMHble CIUPTHL. DTUIIEHIJIMKOIb U MIHLEPHH!
cTpoeHue, PU3NIECKHe U XMMUIECKHE CBOHCTBA (B3aUMOACHCTBUE CO IIEJIOYHBIMI METAJIJIAMH, KQUeCTBEHHAs PEaKIus
HA MHOTOATOMHbIE CIUPTHI). JlelicTBHe Ha opraHu3M desoBeka. [I[ppuMeHeHne rimueprHa 1 STHISHTITMKOJIS

3.2

DeHouI: CTpOeHUE MOJIEKYJIbI, hu3ndeckre u xummudeckue cBoiictsa. TokcnyrocTs denona. [Tpumenenne dpenomna

3.3

Anprneruabpl 1 KeToHbL PopManbaerun, aueTambAerHa. CTPOCHHE, (PU3NUECKHe M XUMHYECKHE CBOMCTBa (peakuuu
OKHCJICHHSI 1 BOCCTAHOBJICHUS], KAUECTBEHHBIC PEAKLIMH ), IOJYYCHHE 1 TPUMEHEHHE

3.4

ONHOOCHOBHBIE TIpeeNibHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAs KHUCJIOTBL CTpOeHue, (U3NYECKUe U
XUMHUYECKHE CBOWCTBA (CBOMCTBA, oOmIue Al Kjlacca KUCJIOT, peakiuus 3Tepu(UKaILUKN), MOJTYYSHHEe U MPUMEHEHUE.
CreapuHOBasT U OJICMHOBAsI KUCJOTHI KaK TPEACTABUTENN BBICIINX KapOOHOBBIX KHUCJIOT. MbUla KaK COJU BBICIINX
KapOOHOBBIX KHCJIOT, MX MOIOIIEE NCHCTBHE

3.5

Crnoxnble >QUpbl Kak MPOM3BOIHBIE KapOOHOBBIX KUCJIOT. I'maponm3 cnokHbx 3¢upos. XKupsl I'maponus skupos.
IIpumenenue >xxupos. buonorndeckas poJib JKUPOB

3.6

VYrneBonsl: coctas, KiacCH(pUKaLus yriieBOAOB (MOHO-, M- U Mojucaxapubl). [Jr0ko3a — npocTelinii MOHOCaXapHI;
0COOEHHOCTH CTPOEHUS] MOJIEKYJbl, (PU3NUIEeCKNe U XUMHUYEeCKHe CBOICTBa (B3ammoneicTeue ¢ runpokcuaoM meau(ll),
OKHCIICHHE aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBeHHe, OpOKEHUE IIFOKO3bI), HAXOXKACHUE B IIPHPOTIE,
npuMeHeHue, Ouonormueckass posib. DorocuHTes. PpykTo3a Kak M30Mep MIOKO3bl. Kpaxman u Leumoso3a Kak
npupoaHbie moauMepbl. CTpoeHHe KpaxMalia 1 LeJUTI0J103bl. Du3ndyecknue U XMMUUECKHe CBOHCTBA KpaxMaia (THApOIu3,
KaueCTBEHHAsl PEAKIHsI C HOIOM)

A3zoTconepskaliyie OpraHu4eckie CoelMHEeHUs

4.1

AMHHOKHCIIOTBI KaK aM(pOTEepHbIE OpPraHUYeCKHe coeAnHeHUs1. PU3nUecKue U XUMHUYECKHEe CBOMICTBa aMMHOKHUCIIOT (Ha
npumepe rannuHa). buonorndeckoe 3HadeHne aMMHOKUCIOT. TlenTuabl
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42

benkn kak mpupOIHBIE BHICOKOMOJEKYISApHBIE coenuHeHus. [lepBuyHas, BTOPUYHAS U TPETUYHAs CTPYKTypa OENKOB.
XUMHIUYECKUE CBOMCTBA OEIIKOB: THAPOJIN3, IEHATYPALHs], KAUECTBEHHBIC PEAKLINU Ha OEIIKU

BBICOKOMOJIEKYIIPHBIE COSTUHEHUST

5.1

OcCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, CTEIeHb
MOJIUMEPU3ALMY, CPeaHsisl MoJieKyssipHas Macca. OCHOBHbIE METO/Abl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPU3ALUs U OJUKOHICHC ALV

52

DKCepUMEHTAbHbIE METONbl M3yUEHHs BEINEeCTB M WX MPEBPAIICHHHA: O3HAKOMJIEHHE C OOpasLaMu MPHUPOIHBIX U
VCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKoB. Iloy4yeHne CHHTETHYECKOro Kay4yKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblil 21eMEHT COAePKRAHMS

Teopernueckne OCHOBbI XUMHUHU

1.1

XuMmuueckuil 3meMeHT. Atom. SAnpo aroma, U30TOMBI. DJIEKTPOHHAs 000J0YKA. DHEPreTHUYecKue YPOBHHU, MOTYPOBHU.
AToMHBIEC OpOuTaNH, §-, p-, d-3neMeHTbl. OCOOEHHOCTH pacrpeneIeHUs HIEKTPOHOB 110 OPOUTANISIM B aTOMAax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS] KOHPUTYPALHs] aTOMOB

1.2

ITepuonuueckuil 3axoH u Ilepuoanueckas cucrema xumuueckux siaemeHToB /.M. Menneneesa. CBsi3b nepuoaNYECKOrO
3akoHa U Ilepmonnueckoil cucteMbl xumudeckux siaeMeHTOB .M. Menaeneesa ¢ COBPEMEHHONM TEOpUEH CTPOEHUs
dTOMOB. 3aKOHOMepHOCTI/I M3MEHEHHUsI CBOMCTB XMMHMYECKUX 3JIEMEHTOB H O6pa3yeMbIX HMHU MPOCTBIX U CJIOXKHBIX
BEIICCTB MO I'pynnaM v nepruogam. 3HaueHue NEPUOANYCCKOro 3aKOHA B PA3BUTHU HAYKU

1.3

Ctpoenne BemecTBa. XUMHUYECKast CBSI3b. BUIbI XUMUUECKOHN CBSI3M (KOBAJIEHTHAsI HETIOJIPHAst U TOJISIPHAS, WOHHAS,
MeTtajuindeckas). MOHBI: KaTHOHBI U aHUOHBL. MeXaHn3Mbl 00pa30BaHMsI KOBAJEHTHOW XUMHUYECKON CBs3U (OOMEHHBIN U
JOHOPHO-aKLENTOpHBIH). BogoponHas cBsi3b

1.4

Banentnocts. DnekTpoorpunarenbHOCTh. CTENeHb OKUCICHUS

L5

Bemectsa MOJEKyJIpPHOTO U HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH TIIOCTOSHCTBA COCTaBa BellecTBa. UMbl
KPUCTAJJIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTBAa BELIECTB OT THUMA KpUCTasIMueckod pemérku. Ilonstue o
aucrnepcHbIx cucreMmax. McTHHHBIE U KOJIOMAHbIE pacTBOpbl. MaccoBas 0Jis BElIECTBa B pacTBOpe
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1.6 Knaccudukanms Heoprauumyeckux coegnHeHuil. HoMeHkIaTypa HeOpraHm4eCKix BEIECTB
17 Xumnueckas peakuus. Knaccudukanmst XUMHYECKHX PEAaKUMHA B HEOPraHMYECKOW W OPraHWYeCKOW XUMHH. 3aKOH
' COXPaHEHHUsI MAacChl BELECTB, 3aKOH COXPAHEHUs U IPEBPALLEHUs] SHEPTUU NPU XUMUYECKHUX PEAKLIUSAX
1.8 CKOpOCTh peaknny, €€ 3aBUCUMOCTb OT Pa3IHYHbIX (PaKTOPOB
19 OObpatumble peakunu. XUMHUYECKOE paBHOBecHe. DakTOphl, BIUSIOIINE HAa COCTOSHUE XHMHYECKOTO PaBHOBECHS.
' IIpunuun Jle Ilatense
110 Onexkrpomutryeckas auccouuauus. CunbHble U cnabble 3yekTponuTbl. Cpena BOAHBIX PACTBOPOB BELIECTB: KHCHAs,
' HeWTpasibHasi, menoyHas. Peakunu HoHHOro oOMeHa
1.11 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKLIUH
2 Heoprannueckas xumus
Hewmerannel. Ilonoxxenne HemeramioB B llepuoamveckoil cucreme xumuueckux sjeMeHTOB .M. Menpeneesa u
2.1 0COOEHHOCTH CTPOeHHsT aTOMOB. PH3NUECKHEe CBOHCTBA HEMETAJUIOB. AJUIOTPOITNS HEMETAIJIOB (Ha PUMeEpPe KUCIOPOa,
cepsl, hocdopa u yriepona)
XUMHUECKHe CBONCTBAa Ba)XHEHWIINX HEMETAJIOB (TaJOreHOB, Cephl, a30Ta, (ocdopa, yriepoga W KpeMHHs) U HX
22 coeMHEHU (OKCHUOOB, KHCIOPOIACOAEPIKALINX KHCIOT, BOAOPOAHBIX coenuHeHui). [IpuMeHeHHe BaXKHEUIITNX
HEMETAJUIOB U UX COCUHEHUI
Mertamnel. [lonoxenne merauios B [lepuoamueckoli cucteme xummudeckux snemeHToB J{ M. MenpaeneeBa. OcoOeHHOCTH
23 CTPOEHHS BJIEKTPOHHBIX 000JI0YeK aToMOB MerajuioB. OOmue Qusuueckue cBoicTBa MeTayuioB. CIUlaBel METaJIIOB.
DJIEKTPOXUMHUUECKUH Psii HAPSDKEHUH METaJJIOB
24 XUMHUYeCKHe CBOMCTBA BAXKHEWINUX METAJUIOB (HATPUH, KalWi, KajbLUHA, MarHWd, alOMHHHN, LIUHK, XPOM, KeJe30,
' MeJb) B uX coenuHeHnil. O0mue crnocoOsl moyyeHus: Metayios. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE
2.5 I'eHeTHYeCKas CBSI3b HEOPTAHNYECKUX BEIIECTB, MPUHAJICKAINX K PA3JIMIHBIM KJIaccam
3 XUMUS U )KU3Hb
31 Ponp xumuu B oOecreueHUU SKOJIOTUYECKONW, PHEPreTHUeCKOH W MUIIEeBONW Oe30MacHOCTH, Pa3BUTHU MEIULIUHBI
' [ToHsiTHE O HAYYHBIX METOAX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKLIHIA
3.2 IIpencrasnenns 00 OOIMMX HAYYHBIX MPUHLHUIAX MPOMBIIIJICHHOTO MOJYYEHHsI BAXKHEHITNX BeIecTB. YeloBeK B MHpe

46



BEIICCTB U MAaTCpUAJIOB! Ba KHEHIIIIE CTPOUTECIIBHBIC MATCpUAlIbl, KOHCTPYKHHUOHHBIC MAaTCpHalibl, KpPAacKu, CTEKIIO,
KEpaMUKa, MaTCepuajibl 4JI5 SJICKTPOHUKH, HAHOMATCPHUAJIBI, OPTraHUYICCKHUE U MUHECPAJIbHBIC y,[[06peHI/I$I

3.3

Xumusi W 370pOBbE YEJOBEKA: MpaBWIa HCIONb30BAHUS JIEKAPCTBEHHBIX IPENaparoB, INpaBwia Oe30MacHOro
HCTIOJIb30BAHUS TIPENnapaToB ObITOBOM XMMHH B MOBCETHEBHOMN KH3HU
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