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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 Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
ypOBHE CpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuuky HayKu XUMHUHM, €€ 3HaueHUs B IO3HAHUM NPUPOABl U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPaeT O0COOYIO0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBIILUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
IPUPOJBI M YeNoBeKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
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. @OpMHUpPOBAHHE JAHHOW CHUCTEMbI 3HAHUM NMPU U3YICHUU
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 KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUHU  IOJYy4arOT  pa3BUTHE
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.

Ilog HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Ennnasg cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIepKaHuEe y4eOHOTo mpenMera «XHUMHsS» JTaHHOTO YPOBHS H3yUEHHs
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb TPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX JIEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAayKH KaK OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM ILEJIAMH U3Y4YCHHs IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKINH, HEOOXOUMBIX JJIsl TPUOOPETCHUS YMEHUIMA
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

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

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oodimiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe COJEpKaHusi OOydYeHUs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEeIICHUS
NPAKTUYECKUX 3a7a4.

B cBs31 ¢ 3THM Ipu U3y4ueHuu npeamMeTa « XUMHUs JOMUHHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4arouuxcsl K yCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y O0OyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHUM XHWMHH, a TaKXKe [JIs1 OLEHKH C MO3UIMI 3KOJIOTMYeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh 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 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUs. CTPYKTypHbIE (POPMYIIbI
OpraHMYeCcKuX BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBA3b B
OPraHMYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BemiecTB. HomeHknaTtypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BAKHEHIINX MPEJICTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEeBPaIICHMUIA:
03HAKOMJICHHE ¢ 00pa3IiaMy OPraHMYECKUX BEIIECTB U MaTepraiaMy Ha KX OCHOBE,
MOJICIMPOBAHUE MOJICKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE W OINHUCAHUE
JIEMOHCTPAIlMOHHBIX OMNBITOB MO TMPEBPANICHUI0 OPraHUYECKUX BEUIECTB IMpHU
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakiuy 3aMelleHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJIE, MOIyuYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakiuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUH Psll. ALIETHIICH
— TMPOCTEUIINKA TPECTABUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMU TUIPUPOBAHUS, TAIOT€HUPOBAHUS, TUApATAIUH,
TOpPEHHUs] ), OJTyYCHUE U TPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHme, (pU3MYECKMEe M XUMUUYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1oyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHUue U npumereHue. TOKCUIHOCTh apEHOB.
I'eneTnyeckast cBsSI3b MEXAY YIVIEBOJOPOJAMU, MPUHAIEKANIUMUA K Pa3IUYHBIM
KJIACCaM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTAIUTUYECKHil), muponu3. IlpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, KoJuiekuuu «Hedte»
U «YTOJIbY», MOJIEIMPOBAHUE MOJIEKYJ YIJI€BOJOPOAOB U T'aJIOT€HOIPOU3BOIHBIX,
pOBEJICHNE PAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Bobluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kaniue opranudeckKue coeJMHEHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTPOEHHUE,
dbu3udeckue M XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METaJlIaMH,
rajjoreHoBOJIOpOJaMHU, TOpEHHEe), NpUMEHEeHHue. BoaopojaHbIE CBS3U MEXKIY
MOJICKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTHICHTJTUKOJIA.

@deHo: CTPOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts penomna. [Ipumenenue denomna.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (HU3NIECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrrneBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — MPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
meau(ll), okucnenue aMmmMuagHBIM pacTBOpOM okcujia cepedpa(l), BoccranorieHue,



OpOXKeHHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHUE, OMOJIOTHYECKasl POJIb.
®dotocunte3. OpyKTo3a Kak U30MeP TIHOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
neutoiao3el.  duU3ndyeckrue M XUMUYECKHME CBOMCTBAa KpaxMmana (TUIPOJIU3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
MpoBeJIcHNEe, HAOJIOJICHUE W ONMUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE MTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHuYecKre coeuHeHus. Ou3ndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYyKTypa OeiakoB. XHMMHUYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEIKOB MPH
HarpeBaHUHU, [IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHI, CPEAHSIS MOJIEKYIIApHas
Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIUS.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 xmacce oOCymIeCTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O I[UKIIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITMPOBAHHE.

dwuszmka: Mmarepus, DJHEprus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BeIECTBa, (PU3MYCCKUE BEITMYUHBI U CAMHHITBI UX H3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOTUIHBO,
PECYpCHI.

TexHonorus: MHUIEBBIE MPOMYKThI, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE Tpernaparhbl, MaTepHaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepuogumueckodl CHUCTEMBI
xuMmuueckux sneMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynmaM H IEepHOJaM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSpHAs W TMOJSpHAs, MOHHAS, MeTaUIMYecKas). MeXaHU3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Ctenenpb okucneHus. IOHbI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[TonsiTe O auCHEpCHBIX cUCTeMaX. VICTHHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHBIC U clla0blie nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, U3ydeHUE MOJIeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TTIOMOII[LIO0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOT'0 OOMEHa), IPOBEICHUE
IpaKkTUUECKON paboThl «BiusHUEe pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune meramnoB B [lepuognueckoi cucteMe XUMHYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)XKHEUIIIMX META/UIOB (HATpWH, Kalui, KaJIbIIUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.



OO6mue crocoObl MoayyeHus: MeTauioB. IIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 0OPa3llOB HEMETAJUIOB, pElICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAONIOJIeHWEe M OIMCaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BelecTBa MM 00bEMA ra3oB MO WM3BECTHOMY KOJHUYECTBY
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.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJOTHUYECKOM, DHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHpE BEIIECTB M MAaTEpPUAJIOB: BAXKHEWIIIUME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHUYEeCKUEe U MHUHEpaJIbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEapaToB OBITOBON XMMUU B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOpPraHWYeCKOW XuMuu B 11 Kilacce oCylIecTBIAETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHajgu3, CHHTE3, KIacCH(pUKAIKA, IEePUOJIUIHOCTh, HAOIIOJICHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MYCCKHE BEIWYMHBI U CIMHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECypCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IMPernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJaromuMHCs TporpaMM CcpeaHero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTra «XUMHUsS» JOCTHTalOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommXxcs M0 peaqu3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJECHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY M
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUIX, YTPOKAIOMINUX 3/JOPOBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUM;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArompUsITHBIE IKOJIOTUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHUKATHBHON M COLUAIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHMMAaHUS CHeUM)UKM XUMUU KakK HayKd, OCO3HaHHS €€ poilud B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, IMUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW MO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aHH51 BKJJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCIICCTBO, SHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE pPe3yiabTaThl OTPa)XaroT OBJAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSTEIbHO  (OpPMYIUPOBATH W aKTyallu3UpOBaTh  IpodJiemy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIECACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS ISl BBISBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIh30BaTh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

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

npuoOpeTaTh OMBIT YYECHUYECKOM MCCIIEeNOBAaTEIbCKOH W MPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHHMKAX WHPopManuu (HaAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJBI MPU TMOUCKE 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  MpPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (DOPMYIIbI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JMCKYCCUM,  BBICKa3blBaTh  HjAeH, (OPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
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 JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7]a4 U SKOJOTHUECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TcoJiepKalllue COEAUWHEHHUs, MOHOMEpP, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTepHbIE MPHU3HAKU TOHSTHUMH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€aApUHOBAs KUCIIOTA, MIII0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

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

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa 115t 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTAaB, CTPOCHUE, PU3NUIECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, dTUICH, MPONUJIECH, alleTUiIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aleTaIbJICTU, MypaBbUHAs U YKCYCHAs KHCIIOTHI, TITFOKO3a, Kpaxmall, IeJITHI03a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIYy HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
NPUMCHCHHE MPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA
PEaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpPMHPOBAHHOCTh YMCHHMH BIJIAJIETh CUCTEMOM 3HAHMH 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMHYECKUX SBJICHUW (HAaOJII0JCHUE, U3MEPCHHUE, SKCIICPUMEHT, MOJICITMPOBAHUE),
UCIIOJI30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHATHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHEM;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
OCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TakKe IpaBujia OOpaIleHHs C
BEIIIECTBAMHU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBHIMOJHITH XUMHUYECKHUU
AKCTICPUMEHT (TIPEeBpaIlCHUS OPTAaHUYECKUX BEIIECTB IIPU HATPEBAHUH, ITOJTyUYCHHE
STUJICHA ¥ U3YYCHHUE €T0 CBOWCTB, KAUCCTBEHHBIC PEAKITUN OPraHUYECKUX BEIICCTB,
JieHaTypalus 0JIKOB IIPU HAarpeBaHUH, [IBETHBIC PEaKIIMK OCIIKOB) B COOTBETCTBUU
C TpaBWIaMH TEXHUKH O€30MacHOCTH TP OOpalieHud C BeIeCTBAMU U
Ja00paTOpHBIM  O00OPY/IOBaHUEM, TMPEACTABIATH PE3yJbTaThl XUMHUYECKOTO
dKCTIEpHMEHTa B (opMe 3amucHd ypaBHEHHUM COOTBETCTBYIOIIMX pEaKIuid U
(bopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTaTOB;

c(hOpMHUPOBAHHOCTh yMECHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MAacCOBOM
nHpopManmu, THTEpHET U APYyTrUX);

chopMHUPOBAaHHOCTh  YMEHHHM  coOMOAaTh  IpaBUWja  AKOJOTHUYCCKHU
1eaecoo0pa3sHoro MOBEASHHUS B OBITY W TPYIOBOM JEATSIBHOCTH B IEIAX
COXpaHEHHSI CBOET0 3J0POBBbS M OKPYXKAIOIICH IPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMas cMmbica nokazarens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CHEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONISH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBaHHOT'O OTHOIIICHHS K CBOEMY 3710pPOBbIO U MIPUPOTHON cpelie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMU, XUMHUUYECKOE pPABHOBECHUE); TEOPUHU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBISATH XapaKTEPHbIC NPH3HAKK TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiieHUs (popmMysn BEHIECTB M  YpPaBHEHUM XUMHYECKHX  pPEaKIui,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUU ONPENIENATh BAICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJEKYJspHasi,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COCAWHEHHUU IO MEepUoaaM Hu
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAaHWE T'E€HETUUYECKOM CBSI3M MEXIYy HEOPraHUYeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUHA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pacKpbhlBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKkKe MpaBuiia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTMOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U (OPMYIMPOBATH BHIBOJBI HA OCHOBE ATHX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAaHHOCTh ~ YMEHHW  COOJMIONATh  TpaBWiIa  DKOJOTHYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmpicn mokasarenss IIJIK, moscHITP Ha mpuMepax CHOCOOBI YMEHBIICHHUS WU
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIETIBIX W CHAa0OBHIANIMX OOYyYalOUIMXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 5 1
UX mepepadoTKa
Utoro no pazneny 12
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 6 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 2




Hroro no pazneny

12

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 1
5.2 Peseps.[loBTopenue
Hroro no pazneny 4
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 8 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 16
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb
3.2 Peseps.IloBTOpenue
Wroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Koun4yecTBo yacos
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoJbHbIe IIpakTuyecku
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI e padoTbl
[Ipeamer opraHn4ecKoi XUMHH, €€ .
https://resh.edu.ru/subject/lesson/6149/start/170
1 BO3HUKHOBEHME, Pa3BUTHE U 1 ey
3HAYCHUE -
Teopust CTpOEHUSI OPraHUYECKUX )
. .. https://resh.edu.ru/subject/lesson/6149/start/170
2 coequaeHuit A. M. byrneposa, eé 1 338/
OCHOBHBIE MOJIOKEHUA T
[IpencraBnenue o Kinaccuuxanuu
OPraHUY€ECKUX BELIECTB. )
https://resh.edu.ru/subject/lesson/6149/start/170
3 Homenknarypa (cucremMaruueckasi) 1 338/
Y TPUBHAJIbHBIC Ha3BaHUS o
OpPraHUY€eCKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/6151/start/149
TOMOJIOTUYECKUH PsJT 993/
5 MertaH u 3TaH — OpocTeuIme 1 https://resh.edu.ru/subject/lesson/6151/start/149
NPEACTABUTEINMN AJIKAHOB 993/
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/5412/start/212
CBOMCTBA 563/
DTWJIEH U MPOIUIIEH — )
. https://resh.edu.ru/subject/lesson/5412/start/212
7 IIPOCTENIIINE TPEICTAaBUTENIN 1

AJIKCHOB

563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

[Ipaktuyeckas padora Ne 1.
«HOHy‘-ICHI/Ie 9TWJICHA U U3YUYCHUC
€ro CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U
PE3UHBI

10

AJIKUHBI: cOCTaB U 0COOEHHOCTHU
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AneTnnes — npocTenmmn
MPEACTaBUTEh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

12

Apenbl: O€H30J1 U TOJIYOJI.
TOKCMYHOCTH apeHOB

https://resh.edu.ru/subject/lesson/4775/start/150
494/

13

T'eneTnyeckas cBsA3L
YTJIEBOJIOPOJIOB, MPUHAITISKAIIIIX
K pa3JIMYHbIM KJlaccaMm

14

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

https://resh.edu.ru/subject/lesson/6148/start/170
461/

15

KountponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

16

[IpenenbHbIE OAHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHOJ.
Bopoponnas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150
550/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

17

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLIEPUH

18

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://resh.edu.ru/subject/lesson/5727/start/150
5771

19

Anpaeruapl: GopManbIaeTHI U
areragbIerua. AeToH

https://resh.edu.ru/subject/lesson/4776/start/150
604/

20

OHOOCHOBHBIE TIPE/ICTbHbBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

21

[IpakTnueckas padora Ne 2.
«CBOJiCTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

22

CreaprHOBas ¥ OJICUHOBAs
KHCJIOTBI, KaK MPeJICTaBUTENN
BBICHIMX KapOOHOBBIX KHCIIOT.
MBp11a Kak COJIA BBICILIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe
JNIEUCTBUE

https://resh.edu.ru/subject/lesson/5952/start/150
631/

23

CrnosxHble 3¢upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCTOT. ['MIpON3 CII0KHBIX

a¢upoB

24

XKupsl: ruaponan3, npuMeHeHue,
OuonoruYecKas poJib KUPOB

https://resh.edu.ru/subject/lesson/5952/start/150
631/

25

YrneBoasl: COCTaB,
kinaccupukanus. Baxueitmne

https://resh.edu.ru/subject/lesson/6150/start/150
687/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

IPEACTaBUTEIIN: TII0K03a,
¢bpykTO3a, caxapo3a

26

Kpaxman u nemronosa kak
MIPUPOIHBIE MOJIUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/150
714/

27

KoHnTponsHas paboTta 1o pasaeny
«Kucnopoacoaepxaine
OpraHU4eCKUue COCAMHEHHSDY

28

OO01as XxapakTepucTUKa
a30TCO/ICPKAIINX OPTAaHUIECKUX
coenuHeHU# / Beepoccniickas
MpoBepouHasi paboTa

29

AMWHBI: METHIAMWH U aHUJINH

30

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OpraHUYEeCKHUE COCTUHEHUS, UX
OMOJIOrMYEeCKOe 3HAUCHHE.
[Tentuael. benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE
COEIMHEHHS

https://resh.edu.ru/subject/lesson/4743/start/150
742/

31

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJISIPHBIX
coequHeHn. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYISPHBIX
coenunenui. [TmacTMmacchl,
Kay4yKHd, BOJIOKHA

https://resh.edu.ru/subject/lesson/6095/start/150
823/

32

Peseps. IloBTOopenue

https://resh.edu.ru/subject/lesson/5452/start/150
796/

33

Peseps. IloBTOopeHue

https://resh.edu.ru/subject/lesson/5452/start/150
796/



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

34

Pe3zeps. IloBTOpenue

https://resh.edu.ru/subject/lesson/5452/start/150
796/
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https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHask KOHPUTyparus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX djeMeHToB 1. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

https://resh.edu.ru/subject/lesson/6332/start/151021/

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB
Y UX COCIMHEHHH T10 TPYIIaM 1
nepuoJiaM. 3Ha4eHUE
MePUOANYECKOTO 3aKOHA U
CHCTEMBI XHUMHUYECKHX DJIEMEHTOB
J.N. MenpeneeBa B pa3BUTHH
HayKH

CrpoeHue BellecTBa.
XuMuuecKas CBsI3b, €€ BUJbI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBsI3U. BonopoaHas
CBS3b

BanenTtHOCTE.
DIEeKTPOOTPULIATEIBHOCTb.

https://resh.edu.ru/subject/lesson/6332/start/151021/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

Crenens okucieHus. Bemiecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonaTHE O AUCIEPCHBIX
cucteMmax. VIcTnHHEIE 1
KOJUTOUIHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHNMYECKUX COEIUHEHUH.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPTraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHHS U
MIpPEeBPALIEHUS SHEPTUU TTPU
XUMHYECKUX PEaKIHIX

CkopocTts peakiiuu. OOpaTumbie
peakiuu. XUMHYECKOe
paBHOBECHE

10

[IpakTueckas pabora Ne 1.
«BnusiHue pa3nuyHbix GaKkTOpoB
Ha CKOPOCTh XUMHUYECKOU
peakLum»

11

QHGKTpOJ'II/ITI/I‘-ICCKaH
nucconuanus. [lousTue o

https://resh.edu.ru/subject/lesson/5912/start/92791/



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/

BOJIOpOIHOM ToKa3atene (PH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['maponns
OpPraHu4€CKruX U HCOPTraHNICCKUX
BCIIICCTB

12

OkuCIUTENHHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
[Tonsatue 06 >nexkTponmse
pacIuIaBoB U pacTBOPOB COJICH

https://resh.edu.ru/subject/lesson/3523/main/151163/

13

KonTtponbHas padoTa mo pasaery
«Teoperndeckne OCHOBBI XUMHUU»

14

MeTamisl, UX MOJIOKCHUE B
[Iepnoanueckoii cucreme
XUMHUYeCKnX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIre
(hM3UYeCcKre CBOMCTBA METAJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUI Psif
HaNpPsLKEHUH METallJIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XuMHudecKkrue CBOlCcTBa
BOKHEHIIINX METAJUIOB (HATPHH,
KaJIni, KaJIbIMi, Mardui,
ATFOMUHHK ) U UX COCTMHCHUM

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XHWMHYECKHE CBOMCTBA XpomMma,
MEIH U UX COSIMHEHUM

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XHUMHUUYECKHUE CBOMCTBA IIUHKA,
JKejle3a U UX COeIMHEHU

https://resh.edu.ru/subject/lesson/3534/start/151266/



https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[TpakTtuyeckas padora Ne 2.
"Pemienue 3KkcriepuMeHTAIbHBIX
3aja4 rno reme «Meramib"

20

Hewmeraiibl, X MOJIOKECHKE B
[Tepuonnueckoit cucreme
XUMHUYECKuX deMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

®u3nYeCKUe CBOMCTBA
HEMETAIIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cepsl, hochopa u
yriiepoaa)

22

XUMHYECKHE CBOUCTBA
raJIOre€HOB, CEPHI U UX
COEOUHEHUN

23

XuMudecKre CBOMCTBa a30Ta,
dhocdopa u uX coeTMHCHUI

24

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUI

25

[IpumeneHne BaxKHEUIINX
HEMETAJIOB U UX COEIMHEHMI.
O00011IeHNE U CUCTEMATH3ALIUSI
3HaHui o TeMe "HemeTamisr".
Brruncnenus o ypaBHEHUSIM
XUMHYECKUX PeaKInii u
TEPMOXHUMHUYECKUE PACUETHI



https://resh.edu.ru/subject/lesson/5939/start/151320/

26

[Tpaktuyeckas padora Ne 3.
«PGH_ICHI/IC 3KCHCpI/IMeHTaJIBHBIX
3agad o reMe "Hemertauier'»

27

KonTtponsHast pabota mo Temam
«Metame»y U «Hemetamis)

28

Heoprannueckue u
OpraHMYeCcKHe KUCIIOTHI.
Heoprannueckue u
OpraHMYeCcKUe OCHOBAHUS

https://resh.edu.ru/subject/lesson/5913/start/151347/

29

AmMmdoTepHbIe HEOPraHUYECKUE U
OPraHN4YeCKUe COCTUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

30

Ponp xuMuu B o0ecrieueHun
AKOJIOTUYECKOM, SHEPreTUIEeCKON
M IUIIEBOM 0€30IaCHOCTH,
Pa3BUTHU METUITUHBI.
[Ipeacranenus 06 oOmUX
Hay4HBIX IMPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOJTyYEHUS
BaKHEHIIINX BEIIECTB

31

YenoBek B MUPEC BCIICCTB U
MaTCpHajioB. XuMus 1 300POBLE
YCJIIOBCKA

https://resh.edu.ru/subject/lesson/3504/start/151485/

32

Peseps. IloBTOpeHue

https://resh.edu.ru/subject/lesson/4960/start/151374/

33

Peseps. IloBTOpeHue

https://resh.edu.ru/subject/lesson/4960/start/151374/

34

Peseps. IloBTOpeHue

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TIPEACTABJICHUA O XUMHYECKOW COCTaBIISIIOIIECH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBIICHUN
MPUPOJIbI, B (POPMUPOBAHUU MBINIJICHUS U KYJAbTYPHl JHUYHOCTH, €&
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH, HEOOXOIMMOW I PEIICHHs
MPAKTUYECKUX 3a/lad U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K

CBOEMY 3/I0POBbBIO U MIPUPOIHOMN Cpejie

1.2

Bnanenune cucremMod XUMHUYECKUMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIre TIOHSTHS (Moutexyna, BAJICHTHOCTH,
AIEKTPOOTPHUIIATETHLHOCTh, CTEMEHb OKHWCJICHUS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHbI OO0BEM, YIIEpOIHBIA CKEJeT,
(GyHKIIMOHANBHAS ~ TpYyIIa, paaukar, u30Mepus, U30MEDHI,
TOMOJIOTHUECKUN  Psii, TOMOJIOTH, VIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIe COEeIMHEHUs, OMOJIOTUYECKH aKTHUBHBIE BEIECTBa
(yrneBompl, KUpPBI, OCJIKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE  COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHus opranumdyeckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMHH, (PAKTOJIOTHUYECKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, IMOJydeHUH U 0Oe30macHOM
UCIOJIb30BaHUU BAKHEHIITUX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB

B 6LITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh YMEHUH BBISBISATH XapaKTEepHbIE IPU3HAKU
MOHSTHIA, yCTaHABJIMBATh UX  B3aUMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME TOHITUS MpPH ONHCAHHHM COCTaBa, CTPOCHHUS W

NpeBpalleHUI OPraHMYeCKUX COCIMHEHUN

1.4

C(OPMHUPOBAHHOCTh YMEHHUH MCIIOJIB30BAaTh XMMHUYECKYI) CHMBOJIUKY
JUIL  COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpall€HHOW) (OopMyNl OpraHMYeCKHMX BEUIECTB M  YpaBHEHH
XUMUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJEIM MOJIEKYJ OPraHUYECKUX
BELIECTB U1 WUIFOCTPALMU HX XHMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmupoBaHHOCTH ~ YMEHHW  YCTaHAaBIUBATh  MPHHAICKHOCTH
HU3YUYCHHBIX OPraHMYCCKHUX BCHICCTB IO HX COCTABYy M CTPOCHHUIO K
ompenenéHHomMy kiaccy (rpynmne) coeAMHEHHH  (YrJIeBOJOPO/IBI,
KUCIIOPOA W a30TCOJIEPXKAIUE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC

COGI[I/IHGHI/H[), JaBaTb UM Ha3BaHUA 110 CHCTEMaTHYCCKOM HOMCHKIJIATypE€

(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUSI ONMPEHCISITh BUIBI XUMHUYCCKOW CBS3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTb YMEHUS IPUMEHSTH: MOJIOKEHUSI TEOPUU CTPOCHHUS
oprannueckux Bemects A.M. byrnepoBa 1151 00bsICHEHUS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacCChl

BCIICCTB

YrieBo1opobl. Kucnoponconepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM. BBICOKOMOJ'IGKy.]'IprHBIe COCAMHCHUS

2.1

ChopMHpPOBAaHHOCT, yMEHHH TPUBOIUTH TPHUBUAIBHBIC HA3BAHM
OT/JCIbHBIX OPraHMYeCKHX BEIIECTB (ITHJICH, MPOIMIICH, AaIleTUJICH,
STUJICHTJIUKONb, TAHUIEpHuH, ¢(eHon, GopMaTbIerua, aleTalbIeTu/I,
MYpaBbMHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJEUHOBAas KHCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJI0OK03a, (PYKTO3a, Kpaxmall, IeJlII003a,

TJTAITAH)

2.2

ChopMHpOBAaHHOCT, YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢u3nyUecKkne W XUMHUYECKHE CBOWMCTBA THIUYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEINECTB (METaH, 3TaH, STHIICH,
NpOINWIICH, aneTwuiieH, OyramueH-1,3, wetmiOyramuen-1,3, OeHzol,
METaHOJI, 3TAHOJ, STHICHIJIMKOJb, TJIMIEPHH, (PEHOJ, aleTaabIeru,
MypaBbHHAs W YKCYCHAas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIFOCTPUPOBATHL T'CHCTHYCCKYIO CBA3b
MCKAY TUIITMYHBIMHU MMpeaACTaBUTCIIIMU Ppa3iINYHbIX KJIaCCOB
OpraHU4YC€CKUX BCHICCTB YPAaBHCHUAMHU COOTBCTCTBYHOIIUX XUMHUUYCCKHUX

peaKIuii ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJOPOIHOTO CBHIPhs (HE(PTh, MPUPOIHBIN ra3, yroib), CIIOCOOBI UX

r[epepa60TKI/I H MPAKTUUCCKOC IPUMCEHCHUC ITPOAYKTOB Hepepa6OTKI/I

XUMHS U KU3Hb. PacuéTtrl

3.1

CdopmupoBaHHOCTh YMEHUH BIAJeTh CUCTEMON 3HAHM 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHU:, UCIOJIb3YCMbIX B XUMHUHU IIPU U3YUCHUU




BEUIECTB M XUMHYECKUX SBICHHH (HaOIoJeHHe, W3MEpEHHE,
9KCIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMUYECKHE
3HAHUS IS IPUHATHS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYaLMX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHM COONIOATh TpaBWIA  IOJIb30BAHUS
XUMUYECKON TOCYAOM M Jab0paTOpHBIM OO0OpYJOBaHHEM, a TaKKe
IpaBwJIa OOPAIEHUS C BEIICCTBAMH B COOTBETCTBHU C MHCTPYKITUSAMU TIO

BBITIOJIHCHHIO na60paT0pme XUMHUYCCKHUX OIIBITOB

3.3

ChopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH U BBITOJHATH XUMHUYECKHIA
HKCIIEPUMEHT (IIPEBpAIEHHs] OPTaHMYECKUX BEIIECTB MPU HarpeBaHHH,
MOJIyYE€HUE ITUJIEHA M U3YyYEHHUE €ro CBOICTB, KAUECTBEHHbIE PEaKIUU
OpraHUYeCKUX BEIIECTB, ICHATYpaIHs OCIKOB IIPY HArPEBAHUH, I[BETHHIC
peakiuu OelIKOB) B COOTBETCTBUU C MIPaBUJIAMU TEXHUKHA 0€30TIaCHOCTH
npu OOpallleHuH C BellecTBaMU U J1abOpaTOpHBIM 00O0PYAOBAHHEM;
MIPE/ICTaBIATh Pe3yIbTaThl XUMHUECKOTO 3KCIIEpUMEHTA B (hOpMe 3arnucu
yYpaBHEHHI COOTBETCTBYIOIIMX PEAaKIHUid W (OPMYIHPOBATH BHIBOJIBI HA

OCHOBE 3THX Pe3yJbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHM MPOBOAUTH BBIYUCIECHUS 110 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJIyKTa peaKklMu MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB UM ITPOYKTOB PEAKITUH)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTHUUYECKU aHAIM3UPOBATh XUMHUECKYIO
uHbOpPMAIIMIO, TOJY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpencTBa

MaccoBoii nHpopMaluu, cetb UHTEpHET u Apyrue)

3.6

ChopmupoBaHHOCTh yMEHMI cOONIONATh MpaBHJIA AKOJIOTMYECKU
1eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIEATEIBHOCTH B LIETISAX
COXPAaHEHHUS CBOET0 3J0POBbsl U OKPYXKAIOLIEH NPUPOTHONU CpeMbl,
OCO3HAaBaThb  OMACHOCTh  BO3JCHCTBHS Ha  JKHBbIE  OpPraHU3MBI
OTpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAsl CMBICI MOKa3aTels
[TJK (mpenenbHO AOMYCTUMOM KOHIIEHTPAIIMH), MOSICHATH Ha MIPUMepax
CHoCOOBI YMEHBIIICHUS U MPEAOTBPAILICHUS UX BPETHOTO BO3ICHCTBUS Ha

OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus




TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cuCTEMOM XMMHWYECKMX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAS
000J104Ka aToMa, S-, p-, d-31eKTPOHHBIC OpOUTAIN ATOMOB, HOH, MOJICKYIIa,
BaJICHTHOCT, ANIEKTPOOTPHULIATEIIBHOCTD, CTETCHb OKHUCJICHHUSI,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBI 00BEM,
KPUCTAITTNYECKas PEeIIETKA, TUITbI XUMHUYECKUX PEAKIIMKA (OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC, JK30- U SHIAOTEPMHUYECKHE, PEAKIMH HOHHOTO
oOMeHa), pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOIMUTHI, SIEKTPOJUTHUUECKAS
JMCCOLMALINS, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOM
peakiuy, XHMMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHBl (TeopHs
3JIEKTPOJIMTUYECKON — mucconanuu, llepuonmueckuii  3akon .U
MenneneeBa, 3akOH  COXpaHEHMS  Macchl),  3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOJOTHIECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, TMOJIydeHUM M O€30MacHOM HCHOJb30BAHUM Ba)KHEHIINX
HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEITHHOCTH

YCIOBCKa

1.2

ChopmMupoBaHHOCTh yMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b HW3YUEHHBIX MOHATHHA, HPUMEHSTh COOTBETCTBYIOIINE
MOHATHS MPU OMMCAHUN CTPOCHMSI U CBOWCTB HEOPraHUYECKHUX BEILECTB
U UX TMpEeBpallleHUui; BBIABIATH B3aWMOCBSI3b XHMHUYECKUX 3HAHUU C
MOHATUSAMH M TPEJICTaBICHUSIMH  JIPYTMX €CT€CTBEHHOHAYYHBIX

npeaMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU METOJaMM HAY4YHOI'0O II03HaHHA BEIICCTB H
XHUMHYECKUX  SBJICHUM (Ha6J’II-OI[CHI/IC, HU3MCPCHUEC, OKCIICPUMCHT,

MOJICIIUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OonpeacsiTb BAJICHTHOCTbL MU CTCIICHDb
OKHUCJICHUA XUMHUUYCCKUX 3JICMCHTOB B COCIMHCHUAX PA3JIMIHOTIO COCTAaBa,
BUJ XMMHUYECKOM CBS3H (KOBaJ'IeHTHaH, HOHHAasA, MCTaAIJIIM4YCCKasd,
BO,Z[OpOI[HaSI) B COCAMHCHUAX, THII KpHCTﬂHHH‘IGCKOﬁ peH_IéTKI/I
KOHKPCETHOI'O BCIICCTBA (aTOMHaSI, MOIJICKYJIApHAs, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCHACIIATL XapaKTECp CPEIAbl B BOJHBIX

pacTBOpAaX HCOPraHNUCCKUX COCIUHEHUN

1.6

ChopmupoBaHHOCTh YMEHHS KJIacCU(DUIMPOBATH XUMUYECKHE PEaKIIUU
[0 Pa3JIMYHBIM MpHU3HAKaM (YHCIy U COCTaBY pEarupyrollux BEIIECTB,
TerioBoMy JG(eKTy peakliud, HW3MEHEHUIO CTEeNeHEeW OKUCICHHS

9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4aCTUrO I(aTaJ'II/ISaTOpa)




1.7

ChopmupoBaHHOCTE  yMEHHUW  COCTaBIISATh  YPAaBHEHHSI  peaKIUid
pa3JIMYHBIX THUIOB, MOJHBIE W COKPAIIEHHBIE YPABHEHHS PEAKIMU
MOHHOTO 0OOMEHA, YYHTHIBAsI YCIOBUS, TP KOTOPBIX 3TU PEAKIIUU HIYT

JO KOHIIa

1.8

ChopMupoBaHHOCTE YMEHHIA IMPOBOJUTH PEAKIUHU, TOITBEPKIAIOIINEC
KAUECTBEHHBIM  COCTaB  PA3JMYHbIX  HEOPTraHUYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM ITIYTEM HOHBI, NPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHUpPOBAaHHOCTH YMEHUN pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN OCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

CpopMHpPOBAHHOCT, YMEHUU OOBSCHATH 3aBHCHUMOCTh CKOPOCTH

XUMUYECKON PEakIiu OT Pa3IMUHbIX (PAKTOPOB

1.11

ChopMHUpOBAaHHOCTE ~ YMEHUU  OOBSACHATH  XapakTep  CMEIIECHUS
XUMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEITHETO BO3/IEHCTBHS

(npunnun Jle [aTensbe)

OO6mrast 1 HeOpraHU4ecKass XUMHS

2.1

ChopMHpOBaHHOCT, YMEHUH pacKpbiBaTh cMbIca Ilepuoanueckoro
3aKOHa A.N. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOILYIO, OOBSCHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopMHUpPOBAaHHOCTH YMEHUM XapaKTEPH30BATh MEKTPOHHOE CTPOCHUE
aTOMOB XMMMYECKHUX d3jieMeHTOB 1—4 mnepuomoB Ilepumoanueckoi
cucTeMbl xuMudeckux odnemeHToB J[.M. MenneneeBa, HCHoab3ys
HOHATHS «S-, P-, 0-271€KTPOHHBIE OPOUTAIINY, «IHEPTETHUECKUE YPOBHIY,
OOBSCHATHL  3aKOHOMEPHOCTH HW3MCHEHHUS  CBOWCTB  XUMHYECKHX
2JIEMEHTOB M UX COCAMHEHHUH 10 mepuojam u rpynmnam Ilepuoaudyeckoit

CHCTEeMBI XUMHYECKHX d1eMeHTOB JI.1. MenaeneeBa

2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
NOJNTBEPXKIATh  CYINIECTBOBAHUE  TI'CHETUYECKOH  CBSI3M  MEXKIYy
HEOPraHUYECKUMU BEIIECTBAMHU c MOMOIIBIO ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I YCTaHaBJIMBATb IMPUHAJICKHOCTD
HCOPraHUYCCKUX BCIICCTB IO HUX COCTAaBYy K OHpeI[eHéHHOMy KJIacCy
(rpynne) COCIUHEHUH (HpOCTHe BC€IICCTBA — MCTAJlJIbl U HCMCTAJJIbI,

OKCHIbI, OCHOBAaHUs, KMCJIOTHI, aM(I)OTCpHBIC TUAPOKCUBI, COJ'II/I)




2.5

ChopMUpOBaHHOCTh YMEHHUH HCHOJIB30BATH XUMUYECKYIO CHUMBOJHUKY
JUIS cocTaBieHHs (JOPMYIT BEIIECTB U YPAaBHEHUH XUMUYECKHX PEaKIUH,
cucrematnueckyto Homenknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/IEIbHBIX HEOPraHMYECKUX BEILECTB (YrapHbIM ra3, YrjaeKuCIbId ras,

aMMHaK, raméHas HU3BCCTD, HeraméHas H3BCCTb, IMTHECBAA COda, IMPUT U

Apyrue)

2.6

ChopMupoBaHHOCTh YMECHHI XapakTepu3oBaTh (OMUCHIBATH) OOIIUE
XUMUYECKHME CBOWCTBA HEOPraHMUYECKHX BEIECTB PAa3IUYHBIX KJIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAHHE  TEHETHYECKOM  CBSI3U  MEXIY
HEOPraHUYeCKUMU BEIIIECTBAMHU c MTOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpPOBAHHOCTH YMEHHI TUIAHUPOBATH M BBIMOJHATH XUMUYECKUN
IKCIIEPUMEHT (PA3JIOKCHHE TIEPOKCHIA BOJIOPOJAa B TPUCYTCTBHH
KaTaJn3aropa, ONpeesieHHe CpeIbl PacTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCAIbHOTO HWHAMKATOpa, BIUSHUE pa3IUYHBIX (aKTOpOB Ha
CKOPOCTh  XMMHYECKOW peaKIMu, peakuuu HOHHOTO OOMEHa,
KauecTBEHHbIE peakuu Ha cyiabdar-, kapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE AKCIEPUMEHTANBHBIX 3a/Ja4 10 TeMam
«Metamibl» U «Hemetamis») B COOTBETCTBHH C TPAaBWIAMHU TEXHHKH
0€30MacHOCTH TIpU OOpaIllleHWd C BEIIeCTBAMH U JIA0OPAaTOPHBIM
000pyI0BaHUEM; MIPECTABIISAThH pe3yNbTaThI XUMHUYECKOTO
AKCTIIEpUMEHTa B ()OpME 3alMCH YPAaBHEHUH COOTBETCTBYIOIIUX PEAKITHIMA

U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3Y/IHTaTOB

2.8

ChopmupoBaHHOCTh yMEHUH coONOaTh MpaBuiIa  IOJIb30BAHUS
XMMHUYECKON TOCynoil u JabopaTopHbIM OOOpYIOBaHHEM, a TakKkKe
npaBuiia OOpaIEeHus C BEUIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMU IO

BBIINTOJIHCHHUIO ﬂa6opaToprlx XUMHWYECKHX OITIBITOB

2.9

ChopmMupoBaHHOCTh YMEHHI XapaKTEPU30BATh XMMHUYECKHUE MPOLIECCHI,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO TMOJIyYEHUSI CEPHOM KHCIOTHI,
aMMHuakKa, a Takke Cc(pOpPMHUPOBAHHOCTh IMpEJICTaBICHU 00 00Imux
HAy4YHBIX NPHUHIMIAX U OKOJOTMYECKUX TMpobiemMax XHUMHYECKOTO

IMPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMUpOBaHHOCTb MPEJICTABICHUH O XHUMMYECKON COCTaBIISIOLICH
€CTeCTBEHHOHAYYHOMH KapTUHBI MUPA, POJIM XUMUM B TIO3HAHUM SIBJICHUI
npupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYphl JHYHOCTH, €&

(yHKIMOHATBHOH  I'PAaMOTHOCTH, HEOOXOJMMOM AN pelIeHHS




MPAKTUYCCKUX 3alad U SKOJOTMYCCKHU 00OCHOBAaHHOTO OTHONIICHMS K

CBOEMY 3/I0POBbBIO U IIPUPOIHOM Cpejie

3.2

ChopmupoBaHHOCTh YMEHUN KPUTUYECCKH aHATM3UPOBATH XUMUYECKYIO
UH(POPMALIUIO, TOTYIaeMyIO U3 Pa3HBIX HICTOYHUKOB (CPEICTBA MACCOBOM

KOMMYHHUKaIUU, ceTh VIHTepHeT U apyrue)

3.3

ChopmupoBaHHOCTE YMEHHI COOMIOAATh TIpaBWIA OSKOJIOTHYCCKH
11€J1€CO00Pa3HOT0 MOBEACHUSI B OBITY U TPYJOBOM AESATEILHOCTH B LIETSAX

COXpaHEHUs CBOETO 3/I0POBbs U OKPYKAOIIEH PUPOJTHOM CPENIbI

3.4

Oco3HaBaTh  OMACHOCTb  BO3JCUCTBUSI HA  JKUBBIE  OPTraHU3MBI
ONpeNENEHHBIX BEIIECTB, MOHUMas cMbIci nokasatens [1JIK, moscHsaTs Ha
npuMepax crnocoObl YMEHBIICHUs] M TIPENOTBpAIICHUS WX BPEIHOTO

BOSHGﬁCTBHﬂ Ha Opraiu3m 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJIb30BAHUEM TOHSATHS «MaccoBasi JOJs BEIIECTBA B PACTBOPER,
00BEMHBIX OTHOIICHWH Ta30B NPHU XUMHUYECKUX PEAKIUSIX, MacCChl
BEIleCTBAa WM 00bEMa ra3oB MO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O0BbEMY OJIHOTO W3 Y4YaCTBYIOUIMX B PEaKIUU BEIECTB,
TEIIoBOTro 3¢ (dekTa peakluu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MacChl

BEILECTB, PEBPAILEHUS U COXPAaHEHHS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

11

[Ipenmer opraHuyYeckol XuUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTUE W 3HAYCHUE B
MOJIYyYYCHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHHS OpPraHUYECKUX

coemuaennit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (QOpMyibl OpraHMYECKUX BellecTB. [omoJorus, u30Mepusl.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHHUSIX — OJIMHAPHBIE U KPATHBIEC CBS3U.

[IpencraBnenue o knaccuukany OpraHuYeCcKUX BEIIECTB

1.3

HomenknaTtypa opraHm4eckux COEIMHEHUH (cucTeMaTH4ecKas) U TPUBHAJIbHbBIE

Ha3BaHMS BaKHEHIITNIX Hp@}ICTaBHTeHeﬁ KJIIaCCOB OpPraHNUYCCKUX BEIICCTB

YreBonopo sl

2.1

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — IMpoCTenIIne
MPE/ICTaBUTENIN  alIKaHOB: (pu3MuUeckrue W XUMHYECKHe CBOWCTBa (peakuuu

3aMCIICHUS U FOpeHI/IH), HaX0XXIACHUEC B IPpUPOAC, ITOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHUH PAA. OTWIEH U MPONUIICH —
MpOCTEHIINe MPEICTABUTENIN QJIKEHOB: (U3MUYECKHEe M XHMHUYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATAllMM, OKHCIEHUS U

MOJIMMEPHU3ALNH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankanmuensl: Oyraawen-1,3 w MertunOyraaueH-1,3: CTpoeHHE, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnojuMepusanuu). [lonydeHre CHHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTHU CTPOCHUA, TOMOJIOTHYECKUH P AI.[GTI/IJ'ICH —
HpOCTCfIHIHfI npeaACTaBUTCIIb  AJIKMHOB: COCTaB, CTPOCHHC, (I)I/ISI/IIIGCKI/Ie n
XHUMHUYECKHE CBOMCTBa (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, T'HApaTaluu,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

Apensbl. benson: cocta, cTpoeHue, GU3NYECKHUE U XUMUYECKHE CBOICTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), TMOJIyueHHE W mpuMeHeHHe. Toiyomn: cocTas,
CTpoeHue, (U3MYECKHEe U XUMHUYECKHE CBOMCTBa (peaklMH TajJoreHUpOBAaHUS U
HUTPOBAHUSA), IOJyYeHHE U TPUMEHEeHHE. TOKCHYHOCTh apeHoB. [ eHeTnueckas cBs3b

MCXKAY YIJICBOAOPOJaMHU, ITPUHAMJICIKAINUMHU K PA3JIMIHBIM KiIaCCaM

2.6

[IpupoiHBIE UCTOYHMKH YIIIeBOAOPOAOB. [IpupoaHbIi ra3 U momyTHele HE(TAHbIE
ra3el. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH He(TU: HeperoHka,

KPEKUHI (TEpMHUYECKUH, KaTaJUTH4yeckuii), muposu3. IIpoaykTsl mnepepaboTku




He(TH, UX TPUMEHEHHE B TNPOMBIIUICHHOCTH U B ObITy. KameHHbId yroibs u

MIPOIYKTHI €0 MepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue CoeIMHCHHS

3.1

[IpenenpHBIE OTHOATOMHBIC CIIUPTHI. METaHOI M ATAHOJI: CTPOCHHUE, (PU3NIECKUE U
XMMHMUYECKHUE CBOWCTBA (PEAaKIMM C aKTUBHBIMM METaJUIaMHU, FaJIOT€HOBOJOPOJAMH,
ropeHue), mpuMeHenue. Bogopoaubie CBI3u MEX Iy MOJIEKYJIaMU CIIUPTOB. JlelicTBre
METaHOJa M JTAaHOJAa Ha OpraHu3M 4YeloBeKa. MHOroaToOMHbIE — CIIHPTHI.
OTWIGHTTIUKONb W TIUIEPHH: CTPOCHHE, (pru3nyeckne M XHUMHUYECKHE CBOMCTBa
(B3auMozelicTBUE €O IIEJIOYHBIMUA METajllaMM, KadeCTBEHHas peaklus Ha
MHOTOATOMHbIe cnupthl). JleiictBue Ha opraHuzM 4enoBeka. I[IpumeHeHHe

TIMHOECPHUHA U OTUJICHI JIMKOJIA

3.2

®deHoJI: CTpOEHUE MOJIEKYJbI, (PU3UIECKUEe U XUMHUUECKHE CBOMCTBA. TOKCHYHOCTH

¢enona. Ilpumenenue gpenomna

3.3

Anpaerunbl U KeToHbl. DopManbIeTw, aleTaIbIeTHA: CTPOCHHUE, (PU3UUYECKUE U
XUMHUYECKHE CBOWCTBA (pEaklUM OKHUCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIC

peaxiun), nojydyeHue u NpuMeHeHue

3.4

OAHOOCHOBHBIE TMpe/eTbHble KapOOHOBBIE KHUCIOTH. MypaBbUHasT M yKCycHas
KHCJIOTBHI: CTpOCHHE, (PU3NYECKUE M XUMUUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJlacca KHMCIIOT, PeaKIlysl dTepU(HKAINN ), TIOTydeHHe U TpuMeHeHne. CteapuHOBast
Y OJICMHOBAsI KMCJIOTHI KaK MPEICTABUTENN BHICIIMX KAPOOHOBBIX KUCIOT. Mblja Kak

COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CnoxHbie 3(prBI KakK IIPpOWU3BOJHBIC Kap6OHOBBIX KHCJIOT. FI/II[pOJ'II/I?) CJIOXKHBIX

a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornyeckas posib >KUpoB

3.6

VYraeBonpl: cocTaB, Kiaccu(uKanusi yriieBoJoB (MOHO-, JU- M TOJHCAXapHIIbI).
I'moko3a — mpocTedIMii MOHOCAxXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYIIBI,
busnyeckre ¥ XUMHUYECKUE CBO¥CTBa (B3ammoseiictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUAYHbIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBIeHHE, OpOKEHHE
TJIIOKO3bI), HAaXOXJCHWE B TMPHUPOJC, NPUMCHEHHE, OHOJOrHYecKas pOJb.
®dotocunTe3. dpykro3a Kak H30Mep TJOKO3bl. Kpaxmanm u 1euioio3a Kak
npupoaHbie monuMepbl. CTpoeHue Kpaxmaia W IHelUTono3bl. Dusznueckue

XHUMHYECKHE CBOMCTBA Kpaxmajia (I‘I/II[pOJ'II/IS, Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(bOTepHBIe OpraHn4YeCKuc COCAUHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha npumMepe FJII/IL[I/IHa). buonorunueckoe

3HaYE€HUE aMHMHOKUCIOT. Ilentuabl




4.2

benku kak mpupoHbIe BBICOKOMOJIEKYJIApHBIE coenHenus. [lepBuynas, BropuuHas
U TpeTHYHas CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIIKOB: THUIPOJIU3,

ACHaTypalusd, KAYCCTBCHHBIC PCAKIIUU HA OcnKu

BbICOKOMOIEKYIIAPHBIE COETUHEHUS

5.1

OCHOBHbIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb INOJIMMEPU3ALUHU, CPENHSS MOJIEKYJIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIMHEHUN —

nmoJMMepus3anyAa U NOJIMKOHACHCAI A

5.2

OKClIepUMEHTAJIbHbIE  METOJbl MU3Y4YEHHUsS BEIIECTB M UX IpEeBpallleHui:
03HaKOMJIEHHE C 00pa3liaMM MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

11

XUMUYEeCKUH 31eMeHT. AToM. Sapo aTroma, M30TOMBL. DJIEKTPOHHAsE 000JIOYKa.
DHepreTUYecKue ypoBHH, MOIAYPOBHH. ATOMHBIE OpOWTanw, S-, P-, d-3JI€MEHTHI.
OcoOeHHOCTH paclpelielieHUs] 3JIEKTPOHOB 10 OpOMTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpallHsi aTOMOB

1.2

ITepuonnueckuii 3akoH u Ilepuoauueckas cucremMa XUMHUYECKUX snemMeHtoB [I..
MenneneeBa. CBA3b MNEPUOAUYECKOTO 3akoHa | Ilepuogmyeckoid CHCTEMBI
xuMuueckux snemeHTtoB .M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKHX JJEMEHTOB H
00pazyeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYIIaM U IeproiaM. 3HAaYCHHE

INEPUOAUYCCKOro 3aKOHa B Pa3BUTHH HAYKHU

1.3

CrpoeHue BelecTBa. XUMHUYECKasi CBSA3b. BUABI XUMUUYECKOM CBSA3M (KOBaJIEHTHAs
HEMoJIApHas U TOJSpHas, MOHHAs, MeTajindeckas). MOHbI: KaTHOHBI M AHUOHBI.
Mexanu3mbl 00pa3oBaHUs KOBAIEHTHOW XUMUYECKOH CBsI3U (OOMEHHBIHN U JOHOPHO-

akIenTopHeIi). BomopoaHas cBs3b

1.4

BanentHOoCTS. 3HeKTpOOTpI/II_IaTeJ'H>HOCTB. CreleHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO W HEMOJICKYJISIPHOTO CTPOCHHA. 3aKOH IOCTOSHCTBA
COCTaBa BeIIECTBA. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&JIJIH‘-ICCKOfI peIJ_IéTKI/I. [lonsTue o AUCTICPCHBIX CUCTEMaAX.

HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI. MaccoBas 1071 BEIIECTBA B pacTBOpC

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHN4YCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB




1.7

Xumnueckas peakuus. Knaccudukanus XMMUYeCKUX peakiiii B HEOPraHMUECKOW U
OpraHMYECKOM XMMHHU. 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXPaHEHUS U

MIpeBpalliCHUs SHCPIrUun Npru XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peakiui, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuud. XuUMHUYecKoe paBHOBecue. @axkToppl, BIHUAOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle [larense

1.10

OnexTponuTrueckas qucconuanys. CuiibHbIe U caadble 1eKTposinThl. Cpelia BOAHBIX

pacTBOPOB BEIIECTB: KHUCIIAsi, HEUTpaJIbHAs, IIeJI0uHas. Peakiinu mHOHHOTO 0OMeHa

111

OKHCINTEITBHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenne HemerauioB B Ilepumonnueckoll cucrteMe XHMHYECKHX
anemenToB JI.MI. MenzaeneeBa u OCOOEHHOCTH CTpoeHMsI aromoB. dusnueckue

CBOMCTBAa HEMETAJJIOB. AJUIOTPONHSA HEMETAJUIOB (Ha MpHUMEpE KHUCIOPOAA, CEPHI,

dbocdopa u yriepoaa)

2.2

XUMHYECKUE CBOMCTBA BXKHEHIIIMX HEMETAIOB (TaJIOT€HOB, CEPHI, a30Ta, hocdopa,
yTiepoaa U KPEMHHS) U UX COCTUHEHHUH (OKCHJIOB, KHCIOPOACOACPKAIIUX KUCIIOT,

BOJIOPOJHBIX coequHeHni). [I[puMeHeHne BaKHEHIITMX HEMETAIIOB M MX COCTMHEHHM

2.3

Mertamnel.  Ilonoxenne wMeraimoB B Ilepuoaudeckoid cucremMe XUMHYECKUX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
atomMoB MeTayuioB. OOmue ¢usndeckue cBoiicTBa MeTaioB. CrjlaBbl METaJJIOB.

DIJIEKTPOXUMUYECKHUI PsiJl HAIPSHKEHUI METaJlJIOB

2.4

XHWMHUYECKHUE CBOMCTBA BAKHEHUIIMX METAJUIOB (HATPHM, KW, KalbIMi, MarHui,
QTIOMUHHMMA, [MHK, XpOM, JK€Je30, Meab) M HX coeauHeHud. OOmmue crocoObl

IIOJIYYCHHA METAJLIIOB. HpI/IMCHeHI/IC METAalJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas CBA3b HCOPraHNM4CCKUX BCIICCTB, IMPHHAMJICKAIIUX K Pas3IMYHbIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponr xumMuum B o0ecrnedeHHH BKOHOFH‘ICCKOP'I, BHGPFGTHqGCKOﬁ u HHH.ICBOﬁ
6630HaCHOCTI/I, Pa3sBUTHHU MCIULMUHBI. Ilonsatue o HAayY4YHBIX MCTOHAaX IIO3HAHUA

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX HPUHOUIIAX I[MTPOMBIINIJICHHOTO IOJYUCHUA
BaXHEMIIINX BEIIECTB. YUenoBEeK B MHPE BCHICCTB U MATCPHUAIIOB: BaKHEUIIIHE
CTPOUTCIIBHBIC MaTCpHuajibl, KOHCTPYKIHOHHBIC MAaTCpHaJibl, KpaCKH, CTCKIIO,
KepaMuKka, MaTrepuajibl A 3JICKTPOHUKH, HAHOMATCPUAIIbI, OPraHUYCCKHUEC U

MUHEepalbHbIe y100peHus




3.3

XUMUS ¥ 3I0pOBBE YEJIOBEKA: IIPABUJIA UCII0JIb30BAHNUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 6€30MaCHOTO UCTIOIb30BAaHUS IPENapaToB OBITOBOW XUMHH B TIOBCEAHEBHOM

KHU3HHU




IIpoBepsiembie Ha EI'D nmo xumumn TpeboBanns

K pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30oBaTe/IbHOM NMPOrpaMMbl
cpeHero odmero oopazoBaHusi (IpM yriay0JIeHHOM H3y4YeHNH)

Kon
IPOBEPSIEMOTO
TpeboBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETrO 0011Ier0 00pa30BaAHUS

1

Bnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOITIOJIararOIInue ImoHATUSA (XI/IMI/I‘IGCKI/Iﬁ JJIEMEHT, aTOM, U30TOIIHbI, SHCKTpOHHaH
obOojiouka aroma, s-, pP-, 0-2JIEKTPOHHBIE OpOWTATH aTOMOB, OCHOBHOE U
BO30YXKICHHOE COCTOSIHUE aToma, HOH, MOJICKYIIa, BaJIEHTHOCTD,

3JIEKTPOOTPHIIATENLHOCTD, CTENIEHh OKUCIIEHHS, XMMuYecKas cBsasp (O~ u 7T-CBA3b
, KpaTHbIE CBSI31), THOpUAM3alMsI aTOMHBIX OpOuTaliel, KpUCTauInyecKas perieTka,
MOJIb, MOJIIpHasi Macca, MOJISIPHBI 00beM, MOJsIpHas KOHLEHTpalus, pacTBOPHI
(MCTUHHBIE, OMCIIEPCHBIE CHCTEMBI), KPHUCTAJUIOTUIPATHI, YIJIEPOJHBIN CKEJeT,
(yHKIIMOHANMBHAS TPYINa, paguKkai, U30Mepbl, CTPYKTypHas (opmysa, U30MepHs
(cTpykTypHasi, reoMmeTrpuyeckas (LUC-, TPaHCU30MEpHSs), TOMOJIOTUYECKUH pA,
TOMOJIOTH,  YIJI€BOAOPOJBL,  KHCIOPOJA- M  a30TCOoAepKalllhue  COEeIWHEHUS,
OMOJIOTHYECKH aKTHBHBIC BeIeCTBa (YrIeBOIbI, JKUPBI, OCTKH ), MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSIPHBbIE COEIUHEHHS, KPEKUHT, PUGOPMUHT,
TUIBl XUMUYECKUX pEAKIUi (OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE, JK30- U
SHIOTEPMHUYECKHUE, PEaKLIUU HIOHHOTO 0OMEHa, FOMO- ¥ F€TEPOreHHbIE, 00paTUMBbIE U
HeoOpaTUMbI€), PpacTBOP, D3JIEKTPOJUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTHYECKAs
JMCCOLMALUS, CTENEHb TUCCOLMALNU, OKUCINUTENb, BOCCTAHOBUTEIb, JIEKTPOJIU3,
CKOPOCTb XUMUYECKOM peakny, XMMUYECKOE PaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHUS XMMUYECKOTO CTPOCHHUS OpraHMYecKux Bemects A.M.
bytneposa, Teopus 35IEKTPOJUTHYECKON nucconmanuu, Ilepuoanueckuii 3axon 1. M.
MenpeneeBa, 3aKOH COXPAHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3BIK
XUMHH, MUPOBO33PEHYECKHE 3HAHUS, JIeKAale B OCHOBE IOHUMAaHUS MPUYUHHOCTH
U CHUCTEMHOCTH XMMHYECKUX SIBJIIEHUH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUU
BElIECTBA HA AaTOMHOM, MOJICKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpCACTABJICHUA O MCXaHHU3MaX XHUMHYCCKUX peaKHHﬁ, TCPMOJUHAMHNYCCKHUX H
KHHCTHUYCCKUX 3aKOHOMCPHOCTAX HX IPOTCKAHHUA, O XHMHYCCKOM PpPaBHOBCCHUH,
JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl"I/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHUU U 0e301IacHOM
HCIOJIb30BAHUN BaKHEUIITNX HCOPraHUYCCKUX W OPraHNM4YCCKHUX BCIICCTB B 6BITy u
HpaKTquCKOﬁ ACATCIBHOCTH YCIIOBCKA

1.5

oO111e Hay4YHbIe IPUHIMITBI XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMepe MPOU3BOJICTBA
CEpHOM KHCIIOTHI, aMMHUaKa, METaHoJIa, epepaboTKu HePTH)

ChopmupoBaHHOCTH YMEHUMN BBISBIISTH:

2.1

XApaKTCPHBIC TIPU3HAKK W B3aUMOCBA3bL HU3YUYCHHBIX HOHﬂTHﬁ, MIPUMCHSATH
COOTBCTCTBYIOIIHEC NTOHATUA IIPU OITMCAHNUU CTPOCHUA U CBOICTB HCOPTraHNUYCCKUX "
OpPraHU4YCCKUX BCHICCTB U UX HpCBpaH_[CHI/Iﬁ




2.2

B3aMMOCBS3b XUMHUYCCKMX 3HAHUU C TOHATUSIMH H MMPpEACTABIICHUAMU OPYIrux
npeaAMETOB I 0oJiee OCO3HAHHOI'O IIOHMMAHUS MU OOBICHCHHUS CYHIHOCTH
MaTCpruajJIbHOI0 €AUHCTBA MUpPaA

3 ChopMupoBaHHOCT YMEHHUS UCIIOJIB30BATh:

3.1 HAaMMEHOBAHHS XUMHUYECKUX COEANHEHIH MEKIYHAPOIHOTO COI03a TEOPETUIECKOM 1
MPHUKIIATHOW XUMHH ¥ TPUBHAIILHBIC HA3BAHUS BEIISCTB, OTHOCSAIIUXCS K H3yYCHHBIM
KJIaccaM OpPraHHMYeCKUX M HEOPraHWYECKUX COSTMHEHNUN

3.2 XUMUYECKYI0 CHMBOJIMKY IS COCTaBIICHHS (HOpPMYJT HEOPraHWYECKHUX BEIIECTB,
MOJICKYJSIDHBIX ¥ CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPAIIEHHBIX W CKEJICTHBIX)
(hopmyn opraHUYECKHUX BEIIECTB

4 CpopMHpPOBaHHOCTH YMEHHUS KIACCU(DUIIUPOBATD:

4.1 HEOPraHMYECKHE BEIIESCTBA, CAMOCTOSITEIILHO BRIOMPATH OCHOBAHUS W KPUTEPHH TS
KJIACCHU(PUKAITUN U3YIaeMbIX XHMHUECKUX 0OBEKTOB

4.2 OpPraHWYECKHE BEIIECTBA, CaMOCTOSITSIILHO BBHIOMPATh OCHOBAHUS M KPUTCPUHU IS
KJIACCHU(PUKAITUU U3YUIaeMbIX XHMHUECKUX 0OBEKTOB

4.3 M0 Pa3IMYHBIM MPH3HAKAM (YHCIY M COCTaBY PEarupyIOIINX BEIIECTB, TEIUIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKUCICHHUS JJIEMEHTOB, OOpaTUMOCTH
peaxiuu, y4acTUIo KaTaau3aTropa)

5 CdopMHpPOBAaHHOCTH YMEHHS XapaKTEpU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUM) M MOHOB XHMHMUYECKHX dJeMeHTOB 1 - 4
nepuosioB Ilepuonnueckort cucremsl J[.MI. MenpaeneeBa W HMX BaJCHTHBIE
BO3MOYKHOCTH,  HCIOJIB3ys  TOHATHA  S-, P-, 0-3JeKTpOHHBIE  OpOUTAIH,
SHEpPreTHYeCcKue YPOBHU

6 ChopmupoBaHHOCTE YMEHUS OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XMUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU COEIMHEHHH 10 MepuoiaM U rpynnam

7 ChopMupoBaHHOCTh YMEHHSI COCTaBIIATh YPAaBHEHMSI XHMHUYECKHUX pEaKkUuid u
pacKpbIBaTh UX CYIIHOCTb:

7.1 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi  TMOCPEACTBOM  COCTaBICHUS
ANIEKTPOHHOTO 0ajlaHca ATUX peaKlun

1.2 YpaBHEHUS pEaKIHil pa3IUYHbIX THUIOB; IOJIHbIE U COKpAIEHHBbIC YpaBHEHHS
peaxIuii HOHHOTO OOMeHa, YYUTHIBAsl YCIOBUS, MPU KOTOPHIX 3TU PEaKIUU UAYT J0
KOHIIa

7.3 peakuMii  THIpoJM3a,  peakuumil  KoMIiekcooOpa3oBaHUs  (Ha  mpumepe
TUAPOKCOKOMILIIEKCOB IIMHKA U aTFOMUHUS)

8 ChopmupoBaHHOCTH YMEHUS MOATBEPIKAATH:

8.1 Ha KOHKPETHBIX TpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOW CIOCOOHOCTH

OpPraHNU4YCCKUX COCOUHEHHI OT KpaTHOCTH H THUIIA KOBAJICHTHOM CBS3U (G_ n




T-CBA3N )| p3auMHOrO BJIMSHHS aTOMOB U IPYIII aTOMOB B MOJIEKYJIAX, @ TAKIKE OT
0COOEHHOCTEH pean3aluy Pa3InyHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIIUIL

8.2

XapaKTEPHbIE XUMHUUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMU
Y 3aIMCSIMU YPAaBHEHUM XUMUYECKHUX PEAKIUI

ChopmMupoBaHHOCTE yYMEHHUS XapaKTePU30BaTh COCTAB M BaXKHEHWININE CBOWCTBA
BEILIECTB, IMPUHAJICKAIMX K ONPEACIICHHBIM KlaccaM M TpylnaMm COEIUHEHUI
(TIpocThIe BeliecTBa, OKCUIBI, THIPOKCUIBI, COJU; YTIIIEBOIOPO/IbI, IPOCTHIC YPUPHI,
CIUPTHI, (PEHOJIBI, aJbJCTUJIbI, KETOHbI, KapOOHOBBIE KHUCJIOTHI, CIOKHBIE 3(PUPHI,
JKUPBI, YTIEBOIbI, AMUHBI, aMUHOKHUCIIOTHI, OCITKH )

10

ChopmMupoBaHHOCTh YMEHUSI MPOBOAUTH PACUETHl MO XMMHUYECKUM (popMmyiaMm H
YPaBHEHUSM XMMHUYECKUX PEaKIUi C UCIOIb30BaHUEM (PU3NUECKUX BEJTUUMH:

10.1

Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3 UCXOTHBIX
BENIECTB JAHO B BHUJIE PACTBOpA C OMPEAEICHHON MAacCOBOM J0JIE pacTBOPEHHOTO
BEILECTBA WM JaHO B U30BITKE (MMEET PUMECH )

10.2

MaccoBOM UM 0ObEMHOM J10JIH, BBIX0/Ia TIPOAYKTA PEaKIUU

10.3

TETIOBOTO 3 deKTa peakiuit

10.4

00BEMHEBIX OTHOIIICHHI Ta30B

10.5

10 HAXOKJIEHUIO XUMUYECKON POPMYIIBI BellecTBa

11

Bnanenue cucteMoil 3HaHMH O METOJAaX HAYYHOI'O IMO3HAHUA SIBICHHI MPUPOJBI,
WCIIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaxX M YMEHHE MPUMEHSTh 3TH 3HAHUS TPHU
AKCIIEPUMEHTAJIbBHOM HCCJICIOBAaHUM BEIIECTB M JUIS OOBSICHEHUS XHUMHYECKUX
SIBJICHUH, HUMEIOLIUX MECTO B MPHUPOJIC, TPAKTUIUCCKOHN JCSITCIPHOCTH YEJIOBEKA U B
IMOBCEIHEBHOM JKU3HU

12

ChopmupoBaHHOCTh YMEHHUS MPUMEHSTH (HMCIONBb30BaTh) 3HAHUS O COCTaBe H
CBOMCTBaxX BEIIECTB JUIsl IKCIEPUMEHTAIbHON IMPOBEPKHU TUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH TMPOTEKaHMsSI XUMHYECKUX pPEaKIU U MPOrHO3UPOBAHUS
BO3MOXXHOCTEH WX OCYIIECTBJICHMS, CHCTEMHbIE XHMHUYECKHE 3HAHUS Ui
OOBSCHEHUS! M TMPOTHO3UPOBAHUS SBJICHUM, HMEIOIIMX €CTeCTBEHHOHAYYHYIO
IPUPO.TY; AJIsl IPUHATHUS TPAMOTHBIX PELIEHUI Mpo0JieM B CUTYaIUSIX, CBSI3aHHBIX C
XUMHEH

13

CchopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH U MPOBOJAUTH XUMUYECKUNA SKCIIEPUMEHT
(monyyeHne M M3y4YEHUE CBOWCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB,
KayeCTBEHHbIE peakuuu YIJIEBOJIOPOJIOB pa3IMYHBIX KJIaCCOB U
KHACJIOPOJICOAEPKAIMX OPraHUYECKUX BEIIECTB, PEIIEHUE HKCIEPUMEHTAJIbHBIX
3aJad 10 paclo3HAaBaHMIO HEOPraHMYECKMX M OpPraHMYecKHX BEIIeCTB) C
coOuo/iIecHeM TpaBuil 0€30MacHOro OOpallleHusi ¢ BellecTBaMU M Ja00OpaTOPHBIM
o0opynoBaHueM; (HopMyIHpOBaTh LEM UCCIE0BAaHM; IPECTABIATh B pa3IMyHON
(opMme pe3ynabTaThl SKCIEPUMEHTA, aHATIM3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTH

14

ChopMUpOBaHHOCTH YMEHHSI OCYLIECTBIIATH LEJIEHANPABICHHBINH TOMCK XUMUYECKOM
nHpOpMalMY B pa3IMYHBIX UCTOYHMKAX (HayyHass M yueOHO-Hay4dHas JUTepaTypa,




cpeacTBa MaccoBOi uWHGOpManuu, cerb MHTepHEeT W Apyrue), KPUTUYECKH
aHAIM3MPOBATh XUMUYECKYI0 HH(DOpMAIHIO, TIepepadaThiBaTh €€ U MCIOIH30BATh B
COOTBETCTBHUU C IMOCTABJICHHOU y4eOHOM 3a1adeii

15

ChopmupoBaHHOCTE YMEHHSI TPOTHO3HPOBATh, AHAIM3WPOBATH W OICHUBATH
UHPOPMALIMIO C TIO3UIUH SKOJOTHYECKOH Oe30MacHOCTH MOCIEACTBHIA OBITOBOW M
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C IepepabOTKOI BEIECTB;
cOpPMHPOBAHHOCTh YMEHUH OCO3HAaBAaTh ONACHOCTh BO3ICHCTBHS HA IKUBBIC
OPraHu3Mbl OIPEJECIEHHBIX BELIECTB, MOHUMAas CMBICI IOKa3aTesl MPEAeIbHOU
JIOTTYyCTUMOM KOHIICHTPAIMH, M TOSICHATH Ha MPHUMEPAX CIOCOOBl YMEHBIIECHUS U
MPEIOTBPALLICHHUS UX BPEAHOTO BO3JAECHCTBUS HA OPraHU3M YEJIOBEKa

Ilepeuenn 3j1eMeHTOB coep:kaHus, NpoBepsieMbIX Ha EI'D no xumun

Kon

[TIpoBepsieMblii 37IEMEHT COIEpKAHUS

TeopeTnyecknue OCHOBBI XUMUU

1.1

Crpoenue BemiectBa. CoBpeMeHHast MOJIENIb CTPOEHHUS aToma. Pacrpe/enenue 31eKTpOHOB
[0 SHEpreTHYeckuM ypoBHIM. Knaccudukanus XuMHUECKHX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHSI JHEPreTHYCCKUX YpPOBHEH artomMoB (s-, P-, d-anementoB). OCHOBHOE W
BO30Y)KJICHHOE COCTOSIHMSI aTOMOB. OJIEKTpOHHas KOH(uUrypauus aToma. BaneHTHbIe
ANEKTPOHBI

1.2

[Tepuonnueckas cucrema xuMudeckux 3aeMeHToB J[.M. Menneneea. @U3NYECKU CMBICI
[Tepuonnueckoro 3akona /.M. MenpaeneeBa. [IpuunHbBl U 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB 3JIEMEHTOB M MX COCAMHEHHUM MO TepuojaM M TpynnaM. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX COEAMHEHUM, BBICIIUX OKCHUIOB H
TUAPOKCUIOB

1.3

BanentHOCTS. BJICKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUS

1.4

BI/II[BI XUMHYECKOH CBSI3U (KOBaHeHTHaH, HOHHasA, MCETalIn4YeCKasd, BOI[OpOI[Haﬂ) u
MCXaHU3MBbI €C 06pa30BaHI/I$I. MG)KMOHGKYHSI[)HBIC B3auMMOACUCTBHUS. BemiectBa
MOJICKYJIAPDHOI'O MW HEMOJICKYIISIDHOTO CTPOCHHS. Tunsr KPpUCTATINIMYCCKUX PCIICTOK.
3aBHCHUMOCTh CBOMICTBA BCIICCTB OT THUIIA KpHCTaHHH‘ICCKOﬁ PCIICTKHU

1.5

XumMuueckas pcaKnuusi. Knaccmbnxaunﬂ XHUMHNYCCKHUX pCaKHI/Iﬁ B HCOpFaHH‘ICCKOﬁ n
OpraHHqGCKOﬁ XUMHH. 3aKOH COXpaHCHUA MACChI BCIICCTB

1.6

CKOpOCTL peaKknuu, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (I)aKTOpOB

1.7

TenoBeie 3(1)(1)CKTBI XUMHNUYCCKHUX peaKHHﬁ. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

1.8

OOpatuMble peakMu. XUMHUecKoe paBHOBecwe. DakTophl, BIMAIOLIME HAa COCTOSIHHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle larense

1.9

DnexTponuTHueckas aucconuarus. CunbHble W cialble AMeKTponuThl. Cpena BOJHBIX
pacTBOpPOB BEIIECTB: KUCTasl, HEUTpanbHas, menodHas. CTeneHp Aucconuanun. Peakuuu
HOHHOI'O OOMeHa




1.10

IM'uaponus couneii. Monnoe npoussenenue Boibl. Bonopoausiil mokazarens (pH) pactBopa

1.11

CrnocoObl BBIp@OKEHHUS KOHLEHTPALlUM pPAacTBOPOB: MaccoBast JIOJsl PACTBOPEHHOIO
BCIICCTBA, MOJIApHasd KOHUCHTpAaUuA. HaCI)IHIGHHHe N HCHACBILICHHBIC PAaCTBOPHI,
pacTtBOopuMOCTh. KpucTtaiuoruaparsl

1.12

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pCaKknuu. HOBCIICHI/IG BCIICCTB B Cp€aax C pPa3sHbIM
3HaueHueM pH. Meroap! anekTpoHHOTO OanaHca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccugukanus Heopranuueckux coequHeHnii. HomeHknatypa HeOpraHnyeckux BeIecTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATpUM, Kaaui, KajabI[Mi, MAarHui,
ATIOMUHUM, IIUHK, XpOM, KeJIe30, Me/lb) U X coeauHeHu. OO0Imme cnocoObl MOMydeHUs
METaJIOB

2.3

XWMHUYECKHE CBOWCTBA BAXKHEWIIUX HEMETAUIOB (TallOTEHOB, cephl, azora, ¢docdopa,
yriaepola M KPEeMHHs) W WX COCNUHEHHWH (OKCHIOB, KHCIOPOICOACPIKAIINX KHCIOT,
BOJIOPOJIHBIX COEAMHEHUI )

2.4

I'enetnueckas CBA3b HCOPraHN4YC€CKMUX BCUICCTB, IPHUHAMJIC)KAIUX K PA3JIMYHBIM KjlacCaM

2.5

Nnentndukanms  HeopraHmdyeckux  coeauHeHud.  KadecTBeHHBIE — peakiuu  Ha
HEOPraHMYECKHE BEIIECCTBA U HOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHBIE MOJIOKEHUSI TEOPUH XUMHUUYECKOTO CTPOCHUS OPraHMYecKuX coearHeHui A.M.
Bbytneposa. YriaepoaHblii CKeJIeT OpraHu4ecKOr MOJIEKyIbl. KpaTHOCTh XUMUYECKOM CBSI3H,
G- y T-CBA3M  gp3- sp2-, sp-rubpuamsanuy opoHUTaeii aTOMOB yriiepoja. 3aBHCHMOCTh
CBOMCTB BEILIECTB OT XMMHUYECKOTr0 CTpoeHUs MoJieKyl. ["'omomnoru. ['omonornyeckuit ps.
N3omepus u usomepsl

3.2

[Tonsitue o dyHkunoHanbHOU rpymme. OpueHtanuonHsle 3G PeKTsl 3amMmecTuTeNnen

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4CCKuUX BCUICCTB. HOMGHKJ'IaTypa OPraHUuYCCKUX
COCIMHEHU I (CHCTCM&TH‘ICCK&H) U TPHUBHUAJIBHBIC HA3BaAHHA BaXKHEHIIINX HpeHCTaBHTeHeﬁ
KJIACCOB OPraHN4YCCKUX BCUICCTB

3.4

CB0oOOAHOpAMKANBHBIA W HMOHHBIM MexaHu3Mbl peakuuu. IloHsTHe o Hykineoduiae u
anektpoduie. [IpaBuno MapkosuukoBa. [Ipasuiio 3aiineBa

3.5

Ankanpl. XUMHYECKHE CBOMCTBA  alIKaHOB: TaJIOTCHUPOBAHUE, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI, HW30MEpHU3alusa, TOPCHHUC. HOJ'IyLICHI/Ie AJIKaHOB.
]_II/IKJ'IOEU'IKaHLI. CHCI_[I/I(I)I/IKa CBOMCTB IIMKJIOATKAHOB C MaJIbIM pasMEepoM LHUKIIA. Peakuuu
NPpUCOCIUHCHUA U pAJUKAIIBHOTO 3aMCIICHU A

3.6

AJIKeHBI. XHUMHUYECKHE CBOMCTBA: pcakniun  MPUCOCAUHCHUA (FaJlOFCHI/IPOBaHI/IC,
TUAPHUPOBAHUC, ruaporajJjorcHUpOBaHUC, rn;[paTaumI), ropcHus, OKHCIICHUA 151
MoJIMMEpU3alu. HpOMBIIJ_IJ'ICHHBIC 151 Ha60paTOpHBIe CITIOCOOBI MOJIY4YCHUS AJIKCHOB




3.7

Ankaauenbl.  XHMMHUYECKHUE  CBOMCTBA  QJKaJMEHOB:  pPEAKUHUHU  [PUCOCTUHEHUS
(rugpupoBaHue, TaIOTEHUPOBAHNE), FOpeHUs U noauMepusanuu. [lonydyenue ankaaueHoB

3.8

Anxunbl. XHMMHYECKHE CBOMCTBA: peakUWd NPUCOEAMHEHUs (TaJoreHUpOBaHUE,
TUPUPOBaHUE, TUApATALMS, THIPOraJIoOT€HHPOBAHUE) KaK CIO0CO0 MOJyYEHMsI [TOJIMMEPOB
U Ipyrux IOJIE3HBIX NPOAyKTOB. Peakinuu 3amenienus. ['opeHne aneTuineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIaMEHU JJI CBAPKU U pe3KU MeTauioB. IIpumenenune aneruieHa

3.9

Apenbl. XuUMHYECKHE CBOICTBa OCH30Ja: pPEAKIUU AIIEKTPO(UIBHOTO 3aMeleHus,
MpUCOEIUHEHMs (TMAPUpPOBaHUE, rajoreHuponanue). Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ToJyosa. [lomyuenne 6eH3oma. OCOOEHHOCTH XUMUYECKUX CBOWCTB
crupona. [lomumepuszanus cruporna. CriocoObl MOydeHHs ¥ MPUMEHEHHE apOMaTHIECKAX
YTJIEBOI0POJIOB

3.10

Crnuptsl. [IpeaensHble 0JIHOATOMHBIE CIUPTHL. XUMHUYECKUE CBOMCTBA: B3aUMOJIEHCTBUE C
HaTpUEM KaK CIOCOO yCTaHOBJIEHMS HaJIMUYUS THAPOKCOTPYIIIBI, C TaJOr€HOBOIOPOAAMHU
KaK croco0® MOoJIyueHUsi pacTBOpUTENIEH, BHYTPHU- M MEXKMOJIEKYJIApHas AeTUApaTalus.
Peakuust ropenus. Ilomydyenue staHona: peakuust OpOKEHUS TJIIOKO3bI, TUApaTaIUs
STWJIEHA. DTWICHIJIMKOIb U TIULEPUH KaK MPEACTABUTEIN MPEIEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. XuMUYeckue cBOHCTBa (eHona (peakuuu ¢ HaTpueM, THJIPOKCHJIOM HaTpHs,
opomom). I[Tonmyuenue denomna

3.12

Anpneruapl.  XUMHYECKHME  CBOMCTBA  MPENETbHBIX  ABJACTUIIOB: THAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMHW Ha KapOOHWIBHYIO Tpymnmy (peakius '"cepeOpsHOro 3epkana',
B3auMojeiicteue ¢ ruapokcuaom wmeau (II). ITlomyuenume mnpenenbHBIX aJlbJCTHIOB:
OKHCJIEHWE CHUPTOB, THApATallds aleTujeHa. AIETOH KaK TPEICTABUTENbh KETOHOB.
Oco0EeHHOCTH peaKIMi OKUCIICHHS alleTOHA

3.13

Kap6OHOBBI€ KHCJIOTEI. XUMHUYECKHE CBOMCTBA NpEACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX
KucioT. OcCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBBHHOﬁ KHCJIOTHI. HOJ’Iy‘IeHI/IC
OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCJICHHUC aJIKaHOB, aJIKCHOB,
INEPBHUYHBIX CIIMPTOB, aJlbACTHUIOB. Bricmme IpCACIbHBIC WU HEIIPCACIbHEBIC Kap6OHOBBIe
KHCJIOTBI

3.14

Crnosxubie 3¢upsl 1 kupbl. COCOObI MOTYYEHUS CIOKHBIX 3(upoB. OOpaTUMOCTh peaKINU
strepucukanuu. IlpuMeHeHune CclIOXHBIX S(GUPOB B TNHIIEBOH U maphroMepHOM
MPOMBIIITIEHHOCTH. JKHUpBl Kak CJO0XHBbIE 3(QUpHl INIHMLIEPHUHA U BBICHINX KapOOHOBBIX
KUCTOT. XUMHYECKHE CBOICTBA KHUPOB: TUAPUPOBAaHUE, OKHCIeHue. [uaponus, umm
OMBUICHHE, JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJIYYEHUS COJIeH BBICIINX KapOOHOBBIX

xucnot. MBIIA xak conmu BhicImxX KapOOHOBBIX KHCIIOT

3.15

XHMMHYECKHUE CBOMCTBA TIIOKO3HL; peakuun € y4aCTUEM CIIMPTOBBIX U aJIbACTUAHOM rpymu
1 MOJIOYHOKHCJIOC 6p0)KeHI/Ie. HpI/IMeHeHI/Ie TJIIOKO3bI, €€ 3HAUYCHUC B XXU3HCACATCIbHOCTH
opraHnui3ma. I[I/ICEIXapI/II[BIZ caxapo3a, MaJIbTO3a. BoccranaBnuBaroliue u
HCEBOCCTAHABJIMBAOMINC OAUCAXapUJIbI. FI/II[pOJ'II/I?s AUCaXapruaoB. HOJ'II/ICaXapI/II[BII Kpaxmall,
TJIMKOI'CH. CTpOCHI/IC MaKpOMOJICKYJI Kpaxmajia, TJIMKOTC€Ha U LCJUIIOJIO3bI. dusnyeckue
CBOMCTBA KpaxmMajia W 1CJUIIOJIO3bI. XHUMHYECKHE CBOMICTBa Kpaxmalia: THUAPOJINU3,
KauCCTBCHHAasA pCakOousa C HOIAO0M. XHUMHYECKHE CBOHCTBA IIE€ILTIOJIO3HI: THUAPOJIN3,
MOJIYYCHHC 3(prOB neoa03el.  IloHsATHE 00 HUCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa,




alleTaTHBIN LIEJK)

3.16

AMuHBl. AMMHBI KaK OpraHM4e€CKHE OCHOBAHMS: PEAaKLUU C BOJOM, KUCIOTaMH, PEaKLIUs
TOpCHUA. AHWIMH Kak MNpeaACTaBUTCIIb ApOMATHYCCKUX aAMHWHOB. XuMudeckue cBOMCTBa
aHWIMHA: B3aUMOJIEMCTBUE C KUCIOTaMU, OpOMHOI BOJ10M, okuciieHue. [lonyuenrne aMuHOB
AIKWJIIMPOBAHUECM aMMHAaKa U BOCCTAHOBJICHUECM HUTPOIIPOMU3BOAHBIX YTIJICBOAOPOJ0B

3.17

AMHWHOKHCIOTH U OeNTKA. AMHUHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYECKHE COCIMHEHHUS.
OcHOBHBIE aAMUHOKHCIIOTHI, 00pa3yromue 0eki. X MMUIeCKre CBOMCTBA OSITKOB: THIIPOJIN3,
JICHaTypanus, Ka4eCTBEHHbIE (I[BETHBIC) PEAKIINU Ha OCTIKU

3.18

CrpoeHue U CTpPyKTypa MOJHMMEPOB. 3aBHUCHUMOCTb CBOWCTB MOJMMEPOB OT CTPOCHMUS
MoJieKyln. OCHOBHbIE CIIOCOOBI MOJIyUYEHHUSI BBICOKOMOJIEKYISPHBIX COECMHEHHM: peaKkuu
MOJIMMEpHU3alH U NoJMKoHAeHcaunu. Kinaccudukaius BoJIOKOH

3.19

Nnentuduxanus opraHndeckux coequHeHui. PenieHne sKCepUMEHTABHBIX 3a7ad Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'enernueckas CBA3b MCXKAY KlIaCCaMH OPraHu4CCKHUX COG)II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

Xumus B noBceqHeBHOW ku3HU. [IpaBuna 6e3omacHoil pabOThl C €IKUMHU, TOPIOUYUMHU U
TOKCUYHBIMU BELIECTBAMH, CPEICTBAMH OBITOBON XMMHUU

4.2

Xumus U 340pOBbE. XUMHUS B MEAUIMHE. XHUMHS U CEIbCKOE XO3SHUCTBO. XHUMHS B
MPOMBIIIJICHHOCTH. XHUMHUS W SHEPTreTHKA: MPHUPOJHBIA M MOMYTHBIA HEPTIHON raspl, X
coctaB U ucnosib3oBaHue. CocrtaB HepTH M ee mepepaboTKa (MPUPOIHBIE HWCTOYHHKHU

YTJIEBOIOPOJIOB)

4.3

XUMUS U 9KOJIOTHSI. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpefibl U €ro MOCIHeCTBHS.
Oxpana rugpocdepsl, o4Bbl, aTMOchepsl, GIOPHI U PayHbl OT XMMHUYECKOTO 3arps3HEHHSL.
[IpoGnema 0TX0A0B U MOOOUYHBIX MPOAYKTOB. AJIBTEPHATUBHBIE HCTOYHUKH SHEPTUU

4.4

OO1ue npeacTaBlieHus O MPOMBIIIIEHHBIX CIIOCO0aX MOMYyYeHHsI XUMHUUECKUX BEIIeCTB (Ha
IpuMepe MPOU3BOJCTBA aMMHAaKa, CEPHOM KUCIOTHI). UepHas M LBETHAs METaJLTyprus.
Crekiio ¥ cuiIuKaTHas MPOMBIIUIEHHOCTh. [IpoMblinienHas opranndeckas xumus. Coipbe
JUIS OPraHU4eCKOU IPOMBIIIIIEHHOCTH

Tumnsl PACUYCTHBIX 3a1a4

5.1

PacueTtsl Macchl BelecTBa WU o0BeMa ra3osB I10 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC
niIn O6’BeMy OHOTO U3 YUYaCTBYIOIIHX B pCAKIINHN BCIICCTB

5.2

Pacuets! TerioBoro 3ddexra peakuu

5.3

PacueTnl 00bEMHBIX OTHOIIICHUM Ta30B IIpU XUMHUYCCKUX PCAKIUAX

5.4

Pacuersl maccel (0OBeMa, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIH OTHO W3
BEIIECTB JaHO B U30BITKE (MMEET IPUMECH)

5.5

PacueTtsl MaccoBoil min 00BEMHOM J0JIM BBIXOJA IMPOAYKTa PpCAKOUH OT TCOPCTUYCCKU
BO3MOXHOTI'O




5.6

Pacuersl macchl (0ObeMa, KOJMYECTBA BELIECTBA) IMPOAYKTa PEAKIMH, €CIH OJHO W3
BEIIECTB JJaHO B BUJI€ paCTBOPA C OIIPEIEIIEHHO MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA

o.7 Pacuersl ¢ wucnonbp3oBaHuMeM MNOHATHH '"MaccoBas noiia", "MoJjsipHas KOHLEHTpauus',
"pacTBOPUMOCTB"
5.8 Haxosxnenue moliekyasipHO (OpMyIbl OPraHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTU U

MaCCOBBIM JOJISIM 3JICMCHTOB, BXOAAIIUX B €ro0 COCTAaB, WJIX 110 IMPOAYKTaM CropaHus

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA




* Xumus. 10 knacc. ['abpuensn O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus. 11 xnacc. ['abpuensn O.C., Octpoymos WU.T'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

bu6mnorexa IIOK
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