


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenogaBanus ya4eOHOTo
npeameta «XuMus» B o0pazoBaTebHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuona Ao 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM O3TAllOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
YPOBHE CpeJIHEro 00111ero oopa3oBaHus cpeicTBaMU y4eOHOro mpeaMeTa « XUMHUs,
COZIEP’)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yuéToM crneuuuKy HAayKu XUMHUHM, €€ 3HaueHUs B IO3HAHUM NPUPOABl U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4ETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0COOYI0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMS, B
CO37laHUE LIEJIOCTHOIO NPEJICTaBICHUS 00 OKpYKalolleM MHUpE KaK O €IUHCTBE
IpUPOABI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSA3U MEKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUSI CTalia
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSI YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe KypChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YUCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OpPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpoeHUH BelecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom  XMMHUHU  IOJYy4arOT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmuMCsl TMPENOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKUMA BSTOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaKHEMIIHMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W NMPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IPOTEKAaHUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJBTYPOJIOTMYECKUI W TPUKIAAHOW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITO3HABATEIILHOW U MPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIMBATH MH(POPMAIINIO U PUMEHSTH €€ JJIs OTIOTHEHU S 3HAHUH,
pEUIEHNs UHTEIJIEKTYaJbHBIX U KCIIEPUMEHTAIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIepKaHue y4eOHOTOo mpenMera «XHUMHS» JTaHHOTO YPOBHS H3yUEHHs
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIOCOPCKUX HJeH, TaKUX Kak: MaTepualbHOE E€IUHCTBO
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 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YYEOHBIX IEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a H 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke mnpenomaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeH HU3YyYCHHUS MpeIMeTa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH N3y4YeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEISIMU W3YYECHHs IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKINi, HEOOXOUMBIX JJIsl TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTHKA IElel U 3a1a4d u3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oodimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  COJEp)KaHusi OOydYeHHs, 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 JIJIS1 PEIICHUS
PAKTUYECKUX 3a]a4.

B cBsI3U ¢ 3THM 1pu U3y4deHuu npeamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4arouuxcsi K yCIOBUAM TUHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmIMXCs  KJIFOYEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHUM XHMHH, a TaKXKe [JIsl OLEHKH C MO3UIMI 3KOJIOTMYEeCKOU
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO 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 OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00jacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctariseT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kmacce — 34 gaca (1 gac B Heento).



COIAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YEHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUs. CTPYKTypHbIE (OPMYIIbI
OpraHM4YecKux BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJIYyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUH psll. ALIETHIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MUECKUEe U XUMHYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMeHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJIAMM, IMPUHAIIEKANMMHA K Pa3IMYHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTO0Jb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U IaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUN ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoIopoaHbIE CBSA3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOECHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaklHsi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruj, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUe, (PU3NIEeCKIUEe U XUMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE JJIs
KJIacca KUCTIOT, Peakius dTepudukaium), noxydeHue u npumeHenue. CTeapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

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

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, OuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTRA (B3aMMOICHCTBUE C THIPOKCHUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIEHUE,
OpOXKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dotocunte3. OpyKTo3a Kak U30MeP TIHOKO3bI.

Kpaxman u nemnono3a kak npupoaHsie nojuMepbl. CTpoeHHE Kpaxmania U
neutoiao3bl.  du3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBpAILCHUI:
poBeiCHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHUCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmenu(ll), B3aummoneiicTBue kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequnennus. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHNE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpals OCIKOB MpH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-



HAY4YHBIX TOHATUH, TaK W MOHATUH, SBISIOUIMXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPIreTUUECKUl ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kimerka, opranu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpalibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepnoauueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepmonndeckoil cucTeMbl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUE NEePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULATEIBHOCTb.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatne o nucnepcHbIXx cucteMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUN. Homenxkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss  XuMHUUeCKUX — peakiluid B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIAasd, HEUTpaIbHasl, IEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taomui «l[lepuoanueckas cucremMa XumMudeckux snemeHntoB J[. U.
MenneneeBay, H3ydeHHUE MOJENeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCHA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIIBI0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKTUYECKON paboThl «BiusHue pazaudHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

Pacuérunle 3a1aun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Meramisl. Ilonoxenne meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSi HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPU, KaJluid, KaJbLIHM,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1ad, HAOJNIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTUOHBI METAaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYSCKON M THUILEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MaCHOT0 MCIOJIb30BAaHUS TPenapaToB OBITOBOM XUMHH B
[IOBCE€IHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamus, IEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
H30TOIl, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: knetka, opraHu3M, SKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SHCTBEHHOE IPOM3BOJCTBO, ITHIICBASI
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJoB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMEI 110 XMMHNHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOW ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JTMUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTHU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOU TBOPUECKOU IESITEIHLHOCTH MPHU CO3AAHUU YIECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BHIMOJIHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCINEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME MOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBWJI OE€30I1MacHOro OOpalleHHs C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e301macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (YyMoTpeOneHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY HM3YUYEHHUIO Mpodeccuid pa3auvyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEJibl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUM XUMHM  JIJIs
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
LMBWJIN3ALIMN: B €€ T'YMaHUCTUYECKON HATPABIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, PEHICHUH TJI00aTbHBIX MPOOIIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
YCTEIIHOTO TPY/a M SKOJOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
MOJIy4yaeMble 3HAHUS JIJIsl aHaM3a U OOBACHEHUS SIBIICHUI OKPY’KaloIIero Mupa u



MIPOUCXOJAIIUX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NS TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cdepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA 06y‘{aIOIIII/IXC5I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIMII, TUIIOTC3d4, 3aKOHOMCPHOCTb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATBLHOW KOMITETEHITUN 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBLHBIMH, KOMMYHHKATHBHBIMH W PETYJISATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh eI JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKW IMOHSTHUH W YCTAHABJIMBATH UX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJIeHHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakinu
— MpU PElICHUH Y4eOHBIX MO3HABATEJBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABJICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYITHUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TMPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHHUS PAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
MMO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MOMyJsipHAst JUTEpAaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MIPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCTb;



dbopMynupoBaTh 3ampoChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU MOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (OpMYy  MPEICTABICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TAaOJIULIbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE ¢ XUMUYECKOU
uH(OpMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTHUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3biBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENBHOCTD, OMpenesss €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAaHHOCTh  MPEACTABICHUA O XUMHUYECKOM  COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIY XMMHU B TTIO3HAHUU SIBJICHUN TTPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIHHOMU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPUPOHOM cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBS3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass M COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIep)KaIllUe COEJUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsSl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JieXKaIMe B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUSA INpPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYEeCKMX BEIIECTB W ypPAaBHEHHM XUMHUYECKHX PEaKIIH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO HUX COCTaBY M CTPOCHUIO K ONPEIEIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKHX BEIIECTB (ITHICH, MPOIMIECH, AlETUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (opMaibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUSI MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUECKUC
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPOMNIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aleTaIbJICTU, MypaBbUHAs U YKCYCHAs KHCIIOTHI, TITFOKO03a, Kpaxmall, IeJITHI03a,
aMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIUH C HCIOIh30BAaHUEM
CTPYKTYPHBIX (pOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX MEPEPadOTKU U MPAKTHUECKOE
NPUMCHEHHUE TIPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIUUCICHHUS [0 XUMHUYCCKHM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA
PEaKIUK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(OpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJIaX HayYHOTO ITO3HAHMS, HCIIOIb3YEMBIX B XUMHUU MPU U3YYCHUU BEIICCTB M
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBWja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIICCTB,
JeHaTypalusi OEJIKOB PHU HArPEBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TMTpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMMCH YpPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN WU
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW NESATEIBHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA YXUBbIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBIIEHUSI W TMPEAOTBPALLEHUS HX BPEAHOIO BO3ACUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIMX OOYyYaroUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHMYECKUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHA ), KpUCTAIUNIMUECKAs PEIIETKa,
TUNBl ~ XUMUYECKHUX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAHHUS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTepHBIC IPU3HAKUA ITOHSATHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY IS
cocTaBiieHUs (PopMyl BEIIECTB M  YpPaBHEHUM XHMHYECKHX  PEaKIni,



cucreMarnueckyro HomeHkiatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEENATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTMYECKAsI), XapaKTep Cpebl B BOJHBIX PACTBOPAaX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTaBy K OMNpeaeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIH);

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

chOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoir CUCTEMBI
XuMu4yeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATHNY, «IHEPTeTUUECKUE YPOBHMY, OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMUUYECKHUX DJIEMEHTOB M MX COCAMHEHUM MO MEepuoiaM U
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chopMHUPOBAaHHOCTh yYMEHHUHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXIY HEOPraHUYECKUMU
BEIIIECTBAMU C NMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KIJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIIEHEH OKHUCJICHHUS AJIEMEHTOB, 00paTHMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHHS PEaKIuii HOHHOTO OOMEHA, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTL YMEHHMM  pacKpbIBaTh CYHUIHOCTh  OKHCJIHMTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeictsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
IKOJIOTUYECKUX MTPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MAacCOBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUM Ta30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIINU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
NOCyJIOl W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaK)Ke IpaBWiia OOpalieHUs ¢
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
AKCTIIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJOPOJa B MPHCYTCTBUU KaTaau3aTopa,
ONPEJNICICHUE CpEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAJIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUIA-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJbHBIX 3aJad IO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMNX PEAKIINI U (POPMYITHUPOBATH BEIBOABI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3HoOro MOBEJAEHUST B ObITY W TPYJAOBOM JESTEIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokazarens IIJIK, moscHATH Ha mpuMepax CHocoObl yYMEHBIICHUS W
MPEIOTBPAIICHHS MX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHHM;

JUIA CIIEMIBIX W CHa0OBUIMMIMX OOYYalOIMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (undposbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakrnyeckue

n/n Bcero o0pa3oBaTe/bHbIC
NporpamMmbI padoThI padoTsI

pecypcsl

Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU

11

[Ipenmer
OPraHnu4eCcKou
xumun. Teopus
CTpOEHUs
OpraHUYECKUX
coeMHeHu A.
M. bytiepoBa

Hroro no pazneny

Paspnen 2. Yriesogopoabl

2.1

[IpenenbHble
YIJ1€BOI0OPO/IbI
— aJIKaHbI

2.2

Henpenenbabie
YTJIEBOIOPO/IBI:
AJIKEHEI,
aJKaJueHBI,
AJIKUHBI

2.3

ApoMatndeckue
yTJI€BOI0POIbI

2.4

[Ipupoaueie
HCTOYHUKH
yIJIEBOI0POJIOB
U uXx
nepepaboTka

Hroro 1o pasaciy

13

Paspnen 3. Kuciopoaconep:xamue

OPraHu4YeCKue COCIUHCHUSA

3.1 Cruptsl. DeHon 3 0 0
Anbaeruel.
KapOoHoBbIe

3.2 KHCIIOTHI. 7 0 1
CroxHble

3¢upHI




3.3 VYrneBoasl 3 1

Wroro mo paznmeny 13

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

AMUHBL.
4.1 AMUHOKHUCIIOTHI. 3 0
benku
Wroro mo pazueny 3

Paspgen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

ITmacTMaccrl.
5.1 Kayaykw. 2 0
Bosokna

Hroro mo pazueny 2

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 3




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMporpamMmMbl padoThsI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnonnyeckas 3 0 0
cucremMa
XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEIIIECTBA.
1.2 4 0 0
Mmuoroo6pasue
BEIIIECTB
13 XHUMHUYECKHE 6 1 1
peakuuu
1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckast xumusi
2.1 Mertabl 6 0
2.2 Hemerans 9 1
CBs3b
53 HEOPraHMYECKUX 5 0 0
Y OPraHUYEeCKUX
BEILIECTB
u 1 2
TOTO TIO pa3jaeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4 0 0
Uroro no pazgeny 4
OBUIEE
KOJIMYECTBO
34 2 3
YACOB I10

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoJsb
HBbIE

Bce

ro
padoThI

IIpakTHyec
KHe
padoTsI

Jara
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposkIe

oOpa3zoBareJib
HbI€ pecypchl

[Ipeamer
OPraHNu4eCcKou
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

Teopus crpoeHus
OpraHNYECKUX
coenquHeHni A. M.
byrtneposa, e€
OCHOBHBIC
IIOJIOXKCHUA

[IpencraBnenue o
Kiaccudukanuu
OpraHUYECKUX
BEIIECTB.
Howmenknarypa
(cucTemaTuyeckas)
Y TPUBHAJIbHBIC
Ha3BaHU
OpraHUYECKUX
BEIIECTB

AnKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKUH

pAn

MertaH u 3TaH —
NpocTeuie
MpEACTABUTENN
aJIKaHOB

AJIKEHBI: COCTaB U
CTpPOEHHE,
CBOICTBA




OTuieH u
MIPONWIEH —
MIPOCTEMNIINE
[IPEACTABUTEIN
AJIKEHOB

[IpakTnueckas
pabora Ne 1.
«ITonyuyenue
STUJICHA U
M3Yy4YEHUE €ro
CBOMCTB»

ATnKagueHBbI.
byranuen-1,3 u
METWIOyTaIueH-
1,3. [lony4yenue
CUHTETUYECKOTO
KaydyKa U pe3UHbI

10

ANKWHEI: COCTaB "
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHUI
pan. AueTuineH —
MPOCTEUIIHI
MpPEICTaBUTENb
AJIKWHOB

11

Brrunciaenus mo
YpaBHEHUIO
XUMHYECKOHN
peakuu

12

ApeHbl: O€H30JT U
TOJIYOJI.
TokcnyHOCTH
apeHoB

13

I'eneTnueckas
CBSI3b
YTJIEBOJOPOJIOB,
MPUHAIICKAINX K
pa3IMYHBIM
KJjlaccaM




14

[Ipuponusie
WCTOYHHUKH
YTJIEBOJIOPOJIOB:
IIPUPOIHBIN a3 u
MOTTYTHBIE
He(TSAHBIC Ta3bl,
He(PTHb U IPOITYKTHI
e€ mepepaboTKu

15

[Ipuponusie
HUCTOYHUKHU
YTJI€BO0POJIOB:
MIPUPOJIHBIN ra3 u
MOIyTHBIE
He(TsIHBIE Ta3bl,
He(Th U MPOIYKTHI
e€ mepepaboTKu

16

KontponbHas
pabora 1o pazzaeny
«YTI€eBO10POabD)

17

[IpenenbHble
OJIHOATOMHEIC
CIIUPTHI: METAHOJI
M 3TAHOJI.
Boaoponnas cBsizb

18

MHuoroaToMHEIE
CITUPTHI:
STHJIEHTIUKOIIb U
TJIUIEPUH

19

@DeHOJI: CTpOEHHUE
MOJIEKYJIBI,
(dbuznveckue u
XUMHYECKUE
CBOMCTBA,
MIPUMEHEHHE

20

AJbIEeruab!:
dbopmanpaerua u
alleTalbIeTH/I.

AnetoH




21

OJIHOOCHOBHEIC
IpEEIbHbIE
KapOOHOBBIE
KUCJIOTHI:
MypaBBI/IHaH nu
YKCyCHas

22

[IpakTnueckas
pabora Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOM
KHUCJIOTBI»

23

CreapuHoBas u
OJIEMHOBAs
KHCJIOTBI, KaK
IpeaACTaBUTCIIN
BBICIIINX
KapOOHOBBIX
KHCIIOT

24

Mpr11a Kak coJtu
BBICIITHX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIlEE NEHCTBUE

25

CrnoxHbie d3(DUpPBI
KaK IPOU3BO/IHBIC
KapOOHOBBIX
kuciot. ['uaponms
CJIOKHBIX 3(DUpPOB

26

Kupsl: ruposnus,
MIPUMEHCHHE,
Ouosiorunyeckas
POJIb )KUPOB

27

VrieBoabl: cocTas,
Kiaccudukanus.
Baxmneiiiue
MIPEICTAaBUTEINHN:
IJII0KO34a,

¢bpykTO3a,
caxapo3a




28

Kpaxman u
LEJUII0JI03a KaK
IIPUPOIHBIE
MIOJIMMEPBI

29

Kontponbhas
pabota 1o pazueny
«Kucnopoaconepx
amue
OpraHMyecKue
COEJIMHEHUS»

30

AMWHBIL:
METHJIAMUH U
AHWINH

31

AMWHOKHCIOTHI
Kak aM(oTepHbIe
OpraHUYEeCKUe
COEIMHEHMS, HX
OHOJIOrMYECKOE
3HAUYCHHE.
TlenTnanl

32

benkn xax
MIPUPOTHBIE
BBICOKOMOJICKYJISIP
HBIE COSTUHEHUS

33

OCHOBHBIC
MOHATHS XUMUHU
BBICOKOMOJICKYJISIP
HBIX COEOUHEHUH

34

OCHOBHBIC METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCAUHCHUM.
IInactMaccsl,
Kay4yKH, BOJIOKHA

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34




11 KJIACC

Ne
n/ | Tema ypoka
n

KoaudecTBO 4acoB

KoHnTtpois
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoTsI

Jara
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposkIe

oOpa3oBareJ

bHbIE

pecypchbl

XUMUYECKU I
JJIEMEHT. ATOM.
1 DneKTpoHHas
KOH(puUrypanus
aTOMOB

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucremMa
XUMHUYECKUX

2 anementoB JI. U.
MenneneeBa, ux
CBSI3b C
COBPEMEHHOU

aTOMOB

TEOpUEH CTPOEHUS

3aKOHOMEPHOCTH

XUMHUYECKUX
9JIEMEHTOB U UX
COEQUHEHUH I10
rpymnmnam u
Tepuoaam.
3HayeHHe
MePUOANIECKOTO

XUMHYECKUX
anemenToB /..
MeHpeneeBa B

Pa3BUTUU HAYKU

U3MEHEHUS CBOMCTB

3aKOHAa U CUCTCMBbI

Crpoenue
BEIIIECTBA.

€€ BUBI;
MEXaHU3MBbI

XHMH4YECKas CBS3b ,




oOpa3oBaHus
KOBAJICHTHOU CBSI3H.
BonopoaHas cBs3b

BaneHTHOCTE.
DNeKTpoOTpULIaTENb
HOCTh. CTeneHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

ITonsarue o
JIMCTIEPCHBIX
CHCTEMaXx.
Uctuansie n
KOJITOMTHBIE
pacTBOPBI.
MaccoBas gomis
BEIIECTBA B
pacTtBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTnyeckas cBSI3b
HEOPraHMYECKHX
BEIIECTB,
pa3IMYHBIX KJIACCOB

Knaccuduxkanus
XUMHYECKUX
peakiuii B
HEOPraHUYECKOU U
OPraHn4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUU IpU
XUMHYECKUX
peakuusax




CkopocTb peaxiu.
OO6paTtumbie
peaKiuu.
XUMHUYECKOE
paBHOBecHe

10

[IpakTnueckas
pabora Ne 1.
«Bnusiaue
Pa3IUYHBIX
¢baxTopoB Ha
CKOPOCTh
XUMHUYECKOU
peaKITum

11

DNEeKTPOTUTHIECKAs
JIICCOITHAITHSI.
Ilonsarue o
BOJIOPOJTHOM
nokaszarene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.
IMuaponus
OpraHUYECKUX U
HEOPraHUYECKUX
BEIECTB

12

OKucauTenbpHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [lonsitue
00 3JIeKTpoIIn3e
pacrmiiaBoB u
pacTBOPOB CoJIeH

13

KonTposbHas
pabora o pazgeny
«Teopernueckue
OCHOBBI XUMUI

14

Mertanisl, ux
MOJIO)KEHHUE B
[Tepuonnueckon
CHCTEME
XUMHYECKUX
anemeHTOB J[. 1.
MeHpeneeBa u
0COOEHHOCTH




CTPOEHHS aTOMOB.
Oo6mue pusznueckue
CBOMCTBA METAJJIOB

15

CrinaBbl METaJIOB.
DIEeKTPOXUMHUYECKU
U psJ HAIPSDKEHUM
METAJUIOB

16

XUMUYECKHUE
CBOMCTBaA
BaXKHEHTITIX
METaJJIOB (HaTpHid,
KaJlni, KaJIbIIHii,
MarHui, aJtOMUHUN)
M UX COeTUHEHUMN

17

XuMudeckre
CBOICTBa XpoMma,
MEIH U UX
COoeqUHEHNN

18

XuMu4deckue
CBOMCTBA IIMHKA,
)Kelesa U ux
COeIUHEHNN

19

[IpakTuueckas
pabota Ne 2.
"Pemenue
IKCIIEPUMEHTAJIbHBI
X 3a7a4 I10 TEME
«MeTamie»"

20

Hewmetamnel, ux
MOJI0KEHUE B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemeHTOB J[. 1.
MenneneeBa u
0COOCHHOCTHU
CTPOEHHMS aTOMOB

21

duznueckue
CBOICTBA
HEMETAJIOB.




Annortponus
HEMeTaJuIoB (Ha
npuMepe
KHCJIOPOJa, CEpHI,
docdopa u
yriiepoja)

22

XnuMudeckne
CBOMCTBA
rajoreHoB, CEPhI U
UX COCIMHEHUH

23

XUMHUYEeCKHue
CBOMCTBA a30Ta,
dbocdopa u ux
COCAUHCHHI

24

XuMudeckne
CBOICTBA yriiepoja,
KPEMHHS U UX
COoeqUHEHNN

25

[IpumeHeHne
BaXKHEHUTITX
HEMETAJJIOB B UX
COeqUHEHNN

26

O06o0menue u
CHCTEeMaTH3aIus
3HAHHH 10 TEME
«HemeTaimib».
Brrunciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKHUE
pacy€ThI

27

IIpakTyeckas
pabota Ne 3.
«Pemenue
JKCIIEPUMEHTAIIbHBI
X 3a7a4 II0 TeMe
"HemeTamanl"»

28

KoHnTtponpHas
paboTa o Temam
«MeTaniae» 1
«HemeTtamnmbi»




29

Heoprannueckue u
OpraHuYeCcKue
KHUCIIOTBI.
Heoprannueckue u
OpraHuYeCcKUe
OCHOBaHUS

30

AmdorepHbIe
HEOpPraHWYECKUe 1
OPraHu4ecKue
COCIUHCHHS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHN4YeCKUX
BCIIICCTB

31

Pons xumun B
oOecrnieueHN
9KOJIOTUYECKOM,
SHEPreTUYECKON U
1307011 (S):10)7
0E€30I1aCHOCTH,
pa3BUTUH
MEIUITUHBI

32

[IpencraBnenus 06
00INX HAYIHBIX
MIPUHITATIAX
MIPOMBIIIIICHHOTO
MTOJTyYCHUS
Ba)KHEHIITNUX
BEIIECTB

33

YenoBek B MHUpE
BEIECTB U
MaTepuasoB

34

XuMus u 300POBLC
YCJIIOBCKA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34







YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus / I'abpuensna O.C., OctpoymoB W.I'., Cnaakos C.A., AKunoHepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

2. Xumus, 10 xnacce/ Pynsurtuc I'.E., ®enpaman @.1°., AkunonepHoe 00111eCTBO

«M3parenscTBO «IIpocBemieHue

3. Xumus, 10 xnacc/ I'abpuensa O.C., OOm1iecTBO ¢ OrpaHUYEHHON

OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3maTenbeTBo

«IIpocBenienue»

4 Xumust, 10 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnankor C.A.,

AxtumonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

5. Xumus, 11 xnace/ 'abpuensa O.C., OO1ecTBO ¢ OrpaHUYCHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.I'abpuensu, U.I".OctpoymoB, «O01ass XuMusi B TECTax, 3aadax,
ynpaxkuaenusx. 11 kmace» — M.: llpoda, 2023 rox.

2.0.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTponbsHbie 1 mpoBepoUYHBIE paObOTHI K yaeOHUKY». — M.: [Ipoda, 2021 r.

3.0.C.I'abpuensn, I'.I'.JIeicoa, A.I'.BBeaenckas «Xumus 11 xnacce: HacTonpaas



kHUTa 17 yuutens». Yacts 1 — M.: JIpoda, 2019 rog.

4.0.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHas
KHMTa Ui yuutens». Yacts 2 — M.: lpoda, 2022 rox.

5.0.C.I'abpuensn, [1.B.Pemeros, U.I'.OcTtpoymoBa «3anayu 1o XuMuu U
cnoco0sbl ux pemeHus» - M.: «lpodar, 2021rox.

6.B.I". lenncoBa «Xumus 11 kjacc noypouHble MIaHbl O Y4€OHUKY
7.0.C.I'abpuensna, I'.I".JIeicoBoii» - Bosnrorpan» Yuutens 2018ros.

M.A Ps6oBa, ¥V.}O.Hesckas, P.B.JIunko «Tectesl mo xumuu 11 knace», - M.:
Dx3ameHn, 2019r.

8. O.C.I'abpuensn, N.I'.octpoymMOB « XUMHYECKUN SKCIIEPUMEHT B 1KoJIe 11

Kiace»; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 callT 1js yaurtess «51 uay Ha ypok
XUMUN»

http://him.1september.ru Enunas xomnexuust [IOP: [IpenMeTHast KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: xumus. Komneknus Poccuiickoro o6meo0pa3oBaTeIbHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Annk6epoBoii



http://www alhimik.ru Bcepoccuiickast oaumIiaia MIKOJIbHUKOB IO XHMHH

http://chem.rusolymp.ru Opranndeckas XuMHS: 3JCKTPOHHBIA YISOHUK IS
CPEIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSIK: XUMUS

http://www.chemistry.ru Jucraniinonnasi oJuMIazga mo XUMHU:
TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbBINA MPOEKT

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HNuTepHeT pecypcesl:

O.C. T'a6puensu Xumus. 10-11 knacc: anekTpoHHOE yueOHOE U3TaHue:
MyJbTUMeuiHOe puiiokenne K yueonuky O. C. ['abpuensna. — Pexxum
nocryma: http://www.drofa.ru/catnews/dl/main/chemistry
[Tporpamma o xumun. — Peskum gocryma: http://www.drofa.ru/for-
users/teacher/vertical/programms
Enunas xomnekuust mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
nocryma:http//school-collection.edy/ru

DNEeKTPOHHbIE MPUIOKEHUS K YueOHUKY. — Pesxum mocryna:
http//www.drofa/ru/cat/prodyct865/htm

yuebHo-MeToanueckuii komruiekT: O. C. I'abpuensn «IIporpamMmma Kypca XumMuu
st 8-11 kmaccoB o01eoOpazoBaTeabHBIX yUpexkaeHH», MockBa, nsa. «JIpoda»

2010r. (ba3oBblii ypoBeHb, IPOPUILHBINA YPOBEHB).









