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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUK K pe3yibTaTaM OCBOCHHS (eaepalibHONH 00pa3oBaTebHON
nporpammel cpearero oomiero oopazosanus (POIT COO), npencraBieHnbix B DenepaabHOM
rocyaapcTBeHHOM oOpazoBateiabHOM ctannapte COO, ¢ yuérom Konneniuu npernogaBaHus
yuebHoro npenMera «XuMus» B 00pa3oBarebHbIX opranusauusax Poccuiickoit ®enepanumy,
peanu3yIolUX OCHOBHbIE 00Opa3oBaTeIbHbIE NPOTPaMMbl, U OCHOBHBIX IOJOXEHUN
«Ctparerun pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEACICHHIO OOIIei
CTpaTeruu OOY4YeHMs, BOCIMTAaHUS M Pa3BUTUA OOYYAIOLIMXCS CpPEICTBAMU Y4eOHOIo
npeamera «Xumusi» st 10—-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUJIM KOHIIENITyaJIbHBIC
nojoxenuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LEJEH, COJAEpXKaHUsA, Pe3yJbTaToOB
o0yuyeHHs U TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0pa3oBaHME, I0JIy4aeMOe BBITYCKHHKaMHU 001Ieo0pa3oBaTenbHOM
OpraHu3alliy, SBISIETCS HEOThEMJIEMOM YacThio UX 0O0pa3oBaHHOCTH. OHO CIYXHT
3aBepUIAIOIIMM 3TalloM peaju3alliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIFOUYEBBIX
[IEHHOCTEH, MPHUCYIIUX IIEIOCTHOW CHCTEME XHMMHUYECKOro 00pa3oBaHHs. DTH IIEHHOCTH
KacaroTCsl IIO3HAHUS 3aKOHOB MPUPO/Ibl, JOPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKKe HKOJOIMUECKM OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3/I0pPOBBIO H
npupoaHoil cpene. Peamusyercs xumuueckoe oOpa3oBaHue OOydYarolMXcs Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus CPEICTBAMU Y4E€OHOTo mpeaMera «XUMUs», CoaepkKaHue U
MOCTPOCHHUE KOTOPOTO OMPEAETICHbI B MPOrpaMMe MO XUMHUHU C yYETOM CIEHU(PHUKU HAYKH
XMMUH, €€ 3HaUCHHs B TIO3HAHUM MPUPOJBI U B MaTEpPHAIBLHOM KU3HU OOIIECTBA, a TAKXKE C
y4€TOM O0IIMX LNl U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii demeparium.

XUMHA Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HIpaeT o0coOylo poJib B
COBPEMEHHOW ITUBUJIN3AIINH, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTypbl. OHA BHOCHUT
CBOM BKJIa/l B (GOPMHUPOBAHKE PALMOHATIBHOTO HAyYHOTO MBILIUIEHHS, B CO3/1aHUE LIEJIOCTHOTO
NpeACTaBIeHUss 00 OKpPY)KaIoLIeM MHUpe KaKk O €IUHCTBE MPHUPOJAbI U YEJIOBEKa, KOTOpOe
dopmupyeTcsi B XUMHUM Ha OCHOBE TIOHMMAaHUS BEILIECTBEHHOTO COCTAaBa OKPY KAIOIIEro MHpa,
OCO3HaHHUsl B3aMMOCBSA3M MEKIY CTPOEHHUEM BEIIECTB, MX CBONHCTBAMU M BO3MOYKHBIMU
o0JacTsIMH IPUMEHEHHUS.

TecHo B3auMoAeHCTBYS € JAPYTMMHM €CTECTBEHHBIMU HayKaMM, XUMHS cCTaja
HEOThEMJIEMOI YacTbi0 MUPOBOH KYJbTYpPbl, HEOOXOJUMBIM YCJIOBUEM YCIELIHOIO TpyJaa U
KHU3HM Kakaoro uieHa oOmectBa. COBpeMeHHass XUMMs KaK HayKa CO3UAATENbHAs, Kak
HayKa BBICOKMX TEXHOJIOTHI HampaBiieHa Ha pelleHHe TI00albHBIX MpoOIeM YCTOWYMBOIO
pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, JHEPreTHMUECKOM, MHUIIEBOM, 3KOJIOTHYECKOM
0€30MaCHOCTH U OXpaHbI 3T0POBBSI.

B cootBercTBUM ¢ OOUIMMHU LETSMH M MPUHIUIIAMUA CPEIHEro 0oOIIero oOpa3oBaHUs
copepxkanue npeamera «Xumus» (10-11 knaccel, 06a30BbIi YpOBEHb H3YUECHHUS)
OpUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJbTYpHYIO IOATOTOBKY OOyYaromuxcs,



HEOOXOIMMYI0 UM JJIsi BBIPAaOOTKM MHPOBO33PEHUYECKHX OPUEHTUPOB, YCIHEIIHOIO
BKJIIOYEHHUS B KM3Hb COIIMyMa, MPOJOJDKEHHs 00pa3oBaHMs B pa3lM4HBIX 00JacTsAX, He
CBA3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu  npeaMera «XUMHsD ABIAIOTCS 0a30Bble Kypcebl — «OpraHudeckast
xumus» U «OOmas M HeopraHudeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp KaHMs
KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH M0 HEOPraHUYECKON XUMHH (C
BKJIFOUEHUEM 3HaHMM U3 oOuiell xumuu) u opranndeckod xumuu. OopmupoBaHue JTaHHOU
CHCTEMBI 3HaHUH NP U3Y4YEHUU MpeaMeTa 00eceurBaeT BO3MOXKHOCTbh PACCMOTPEHHUS BCETO
MHOrooOpasusi BEIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

Crpyktypa coaepxaHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» cOpMHpPOBaHA B IPOrpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOI'O
N0JX0/1a K M3YYEHHUI0 y4yeOHOro Marepuana M o0yCJOBJIEHAa MCTOPHUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUU Ha ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XAMUH BEIIECTBA pPAacCMaTPUBAIOTCA HA YPOBHE KIACCHYECKOM TEOPUH CTPOECHMUS
OPraHWYECKUX COCIMHEHMH, a TAKXE Ha YPOBHE CTEPEOXMMHYECKHUX M IIIEKTPOHHBIX
NpeACTaBIeHU 0 CTpoeHUH BelecTB. CBeleHUs: 00 U3y4aeMbIX B Kypce BEIIEeCTBaX JalTCs
B Pa3sBUTHU — OT YIJICBOJOPOJOB JIO CJIOKHBIX OMOJIOTMUECKU AKTUBHBIX coeAMHEHUi. B
Kypce OpraHM4ecKOil XMMHUH MOIy4aloT pa3BUTHE c(hOpMUpPOBAaHHBIE HA YPOBHE OCHOBHOI'O
obmiero oOpa3oBaHUs NepBOHaydajbHble NPEACTABICHUSI O XHUMHYECKOW CBS3H,
KJIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKOU PEaKLIUH.

[Ton HOBBIM yTJIOM 3peHust B IpeaMeTe « XuMus» 0a30BOT0 YPOBHSI pacCMaTpUBaeTCs
U3YYEHHbII Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsS TEOPETHUUECKU MaTepuanl u
(akTONIOrMyecKre CBEIEHHUs O BEIeCTBaX M XUMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0mmas 1 HeopraHuyeckass XUMHUs» 00y4aroIUMCs PEJOCTaBIAETCS BO3MOKHOCTh
0CO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOAO0IOIMYECKHX
HO3UIMM, TIy0)XKe MOHATh HCTOPHUYECKOE H3MEHEHHEe (YHKIUH 3TOro 3aKkoHa — OT
o0o0maromiei 10 0OBSICHAIONIEH U TIPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMI O BaXKHEHIINX BELIECTBAaX, UX COCTABE, CTPOEHUHU, CBOMCTBAX
W TPUMEHEHUH, a TAKKE€ O XUMHUYECKHX PEaKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
npoTekaHus aonoiHsercs B Kypcax 10 u 11 kiraccoB anemMeHTaMu coAepKaHusl, UMEIOIUMU
KyJIBTYPOJIOTMUECKUI UM NPUKIAZHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT NMOHMMAaHUIO
B3aMMOCBS3M XMMHMHM C JPYTMMH HAayKaMH, PacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM MU
NPaKTUYECKOH NeATETbHOCTH YelloBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHHS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPHUM U HNPAKTUYECKUX MNPUIO0KEHUH XUMHUHU, MOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATbCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoldiieMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HH(DOpPMAIMIO M TPUMEHATH €& s
MONOJIHEHNUs] 3HAaHHUW, PEHIEHUS HHTEJIEKTYaJlbHBIX M JKCIEPUMEHTAJIbHBIX
UCCIIEJIOBATENbCKUX 33a4d. B menom copepxanue ydeOHOro mpeamera «XUMHs» JaHHOTO
YPOBHSI N3yY€HUs] OPUEHTHPOBAHO Ha (POPMUPOBAHUE y OOYHAIOLIMXCS MUPOBO33PEHUYECKON
OCHOBBI JUIsl NOHMMaHUS (UIOCOPCKUX HJeH, TaKuX Kak: MaTepHalbHOE €IUHCTBO
HEOPraHMYECKOro U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHHUEM, I03HABAEMOCTb IPHUPOJHBIX SIBICHHUH IIyTEM ODKCIEPUMEHTAa U pEIICHHUS
IPOTUBOPEYUM MEXIY HOBBIMHU (PAKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMH, OCO3HAHHE
pOIM XMMHUM B PEIICHHHM SKOJIOTMYECKHX IMpoOJieM, a Takke MpodiieM cOepekeHust
SHEPTreTHUYECKUX PECYPCOB, CHIPbsl, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.



B mnnane pemieHus 3azad4 BOCHUTAHMSA, Pa3sBUTHS M COLMAIN3ALUU OOYyYaroIIUXCs
IPUHATBIE TPOTPaMMON MO XMMMH IMOAXOAbI K ONPEIEICHHUIO COAEPKaHUS U MOCTPOCHUS
npeaMeTa IMpenycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YeOHBIX JAEHCTBHUIA,
UMEIOUINX 0a30BO€ 3HAUEHUE JJIS PA3IUYHBIX BUAOB JESATEIBHOCTH: PELICHMs IMpoOieM,
MOMCKa, aHaIM3a U 00paboTKH WH(POpPMAIUU, HEOOXOMUMBIX ISl MPHOOPETEHHUS OIbITA
MPaKTUYECKONM U HCCIEOBATEeIbCKON JEsITeNIbHOCTH, 3aHMMAalolleil BakHOE MECTO B
NO3HAHUH XUMHUH.

B npakTtuke npenojaBaHus XMUMHUHM KaK Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
TaK M Ha YPOBHE cCpelHero oouiero oOpa3oBaHUs, IPU ONPEAEICHUU COAEPIKAaTEIbHON
XapaKTepUCTUKHU LEJNEeH HM3y4dEHMsI MPEIMETAa HANpaBICHUEM IEPBOCTENIEHHON 3HAYMMOCTH
TPaJAULMOHHO TpU3HAETCS (OPMHUPOBAHHE OCHOB XHUMHYECKOM HAyKdM Kak o0O0JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKa M KAaK OJHOTO W3
KOMIIOHEHTOB MMpPOBOW KyJbTypbl. C METOIMYECKOM TOUKM 3pEHHUs] TaKOW MOAXOA K
OTIpe/IeNICHUIO 1esIel U3YUeHHUs MTpeIMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHo J1aHHOH TOYKe 3pEHMs IVIaBHBIMU LIESIMHU U3Y4YEeHHsI IIpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) sBIsIFOTCSA:

® (opMHpOBaHHE CHCTEMbl XMMHYECKUX 3HAHUN KaK BaKHEHIIEW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHbBI MHPa, B OCHOBE KOTOPOH JIeXKaT KJIIOUEBbIE MTOHATHS,
(dyHIaMEeHTAIbHBIC 3aKOHBI U TEOPHH XWMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
[IOHUMaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHMI MHPOBO33PEHYECKOIO0 XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

® (hopMHpOBAHKE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB
U XUMHYECKHX peaKnui, HEOOXOOMMBIX NI NpUOOpEeTeHUs YMEHHHU
OPUEHTHPOBATbCSI B MHUPE BEIIECTB M XUMHYECKHX SBICHHM, MMCIOIIMX MECTO B
MIPUPOJE, B IPAKTUIECKON U TTOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO HKCIEPUMEHTa, COOJIOJCHHEM NpaBWI O€3011acHOTO
oOparieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, coneprkarenbHasi XapaKTepUCTUKa Lesiel U 3a7iad U3y4yeHus IpeIMera
B IpPOrpaMMe II0 XHMHUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMHU
IPUOPUTETAMU B CHUCTEME CpeAHero oouiero oopazoBanus. CeroaHs B NpenogaBaHUu XUMUU
B Oonblieil creneHW OTHAETCA MPENNOYTeHHE MPAKTUYECKOH KOMITIOHEHTE COAEp KaHUs
o0y4yeHHUsl, OpPUEHTUPOBAHHOW Ha MOJATOTOBKY BBIIMYCKHHMKa 0011€00pa30BaTeIbHOM
OpraHu3aIfy, BIIAJCIONIETO HE HAOOPOM 3HaHUWH, a (PYHKIHMOHAJIFHOW TPaMOTHOCTHIO, TO
€CTh CII0CO0aMHM U YMEHHUSMHU aKTUBHOTO IOJIyYE€HUs 3HAaHUN U IPUMEHEHHUS UX B peajbHOMI
YKU3HU JJIS1 PEeLIeHUs] MPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3tuM mpu u3ydeHuu mpenMera «XUMHs» JOMHHHUPYIOIIEE 3HAu€HUe
npruoOpETaIOT TaKKe e U 3ajjauu, KaK:

ajantanus oO0ydaroUuxcs K YCIOBUSIM JUHAMHYHO Pa3BUBAIOLIEIOCs MHUPA,
dopMHpOBaHUE HMHTEIJIEKTYalbHO PA3BUTOW JMYHOCTH, TOTOBOM K C€amMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIBHOMY IIPUHSATUIO TIPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

¢opmMupoBaHUEe y OOYYarOIIUXCS KITIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUN),
MMEIOIUX YHUBEPCAJIbHOE 3HAUYEHHE JUIS Pa3IUYHbIX BHUJIOB JESATEIBHOCTH: PEHICHUS
npobiieM, MOUCKa, aHaJM3a U 00pabOTKU MH(OpPMAIMH, HEOOXOJUMBIX ISl MPUOOpETeHUS
OIbITa JEATEIBHOCTH, KOTOPAsl 3aHMMAeT Ba)KHOE MECTO B IO3HAHMHM XMMHH, a TaKXKe Ul



OLIEHKM C MO3MIHMHA HKOJIOTHYECKOW OE30IMacHOCTH XapakTepa BIMSHUS BEIIECTB U
XMMHUYECKHX MPOLIECCOB HAa OPraHU3M YeJIoBeKa U MPUPOIHYIO Cpeay;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYyaJbHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00YYaIOUIMXCS: CIIOCOOHOCTH CaMOCTOSTENHEHO MPHOOPETaTh HOBBIE 3HAHUS
110 XMMHH B COOTBCTCTBUM C XHM3HCHHBIMU HOTpC6HOCT5IMI/I, HCIIOJIB30BaTh COBPEMCHHELIC
“H(pOpPMAIMOHHBIE TEXHOJOTHUU [IJISl TOWCKA M aHajdu3a y4eOHOW W HayYHO-TIOMYJISIPHOU
uHGOpPMaIIUU XUMUYECKOTO COAECPIKAHMUS,;

dopMupoBaHHE M pa3BUTHE Yy OOYYAIOMIMXCS AaCCOLUMATHBHOTO M JIOTHYECKOTO
MBIIUICHHS, HAaOJIIOJATEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpBIE OCOOECHHO
HEOOXOIMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEIEHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Y OOYYAIOLIUXCS YOEXKAEHHOCTH B T'YMAHHUCTHUECKOW HANpaBlIEHHOCTH
XAMUHU, €€ BaXHOH poaM B peuIeHUH TI00albHBIX MPOOJeM panuoOHAIBHOTO
IMPUPOAOIIOJIL30BaHNUA, ITOMMOJHCHUSA SHEPIrCTUUCCKUX PECYPCOB U COXPAHCHHUA IMPUPOIHOIO
paBHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPHPOJE U CBOEMY
3[I0POBBIO, a TaKXe MPUOOPETEHHUs OIbITa HCIOJB30BAHUSA TIONYYCHHBIX 3HAHUHN IS
NPUHATHUS TPAMOTHBIX PEIICHUH B CUTYalUsAX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueGHOM maHe cpemHero oOmero oOpa3oBaHUS IMpeaMeT «XHuMus» 0a30BOTro
YPOBHSI BXOJUT B COCTaB NMpeAMETHON 00sacT «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO11ee yncIo 4acoB, OTBEAEHHBIX JJIs U3YUYCHHUS XUMUH, Ha 6a30BOM YPOBHE CPEIHETO
o0miero o0pa3oBaHus, cocTaBisieT 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPT'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHM4eCKOM XUMHUU

IIpenMer opraHuueckoi XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B INOJIyYCHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUsI OpraHuyecKux coequHennii A. M. bytneposa,
e€¢ ocHOBHbIE moyoXeHus. CTpyKTypHble (OpPMYJbl OpraHMYeCKUX BemiecTB. ['omororus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienue o kiuaccu(pUKalUU OpraHUYecKux BemecTB. HomeHkmaTypa
OpraHWYEeCKUX COEeIMHEHUN (cucTemMaTudeckas) W TPUBHAIbHBIE HA3BaHUSA BaKHEUIIUX
IIpeJICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEIIECTB.

OKCIIEpUMEHTANIBHBIE METOJbI U3YUEHHUs BEILECTB U UX MPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYecKMX BEIECTB M MaTepHualaMu Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYII
OpraHMYecKUX BEIIeCTB, HAOJIOJEHHE U ONUCAHUE JEeMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILEHUIO OPraHUYECKUX BEIECTB IPH HarpeBaHUH (T1aBlIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMUECKHH psii. MeTraH u 3TaH — mpocTeiiune
MPEJICTaBUTENIN aJKaHOB: (U3MYECKWEe W XHMHYECKHE CBONCTBA (peaklUuy 3aMelleHus U
TOpPEeHMsI ), HaX0KJIEHUE B IPUPO/JIE, TOITyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psl. DTUIEH U NMPONWIEH — MPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMA,
raJIor€HUPOBaHNUs, TUPATALNU, OKHCIEHUS U ITOJIMMEPHU3ALINN ), [TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytangueH-1,3 u metunOytanuen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakius nonuMmepusanuun). [lonydeHne CHHTETUUECKOTO KaydyyKa U pe3HHBI.

AJNKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMs,, T'OMOJOTMYECKMH psia. AueTuiaeH —
MPOCTEHIINN MPEACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuy TUIpUPOBAHUS, FAJIOT€HUPOBAHMSI, THIpaTallii, TOPEHUSI), IOJTyYEHHE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MyecKMe W XHUMHUYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAaHUSl U HUTPOBAHUS), NOINy4€HUE U NpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoUCMea (peakyuu 2ai02eHupo8anUs U HUMpPOBaKUs), NoIy4eHue u
npumenenue. ToxkcHMYHOCTH apeHOB. ['‘eHeTHueckas CBs3b MEXAY YIJIEBOJOPOAAMHU,
MIPUHAIEKAIIMMHU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YIIeBOAOPOJOB. [IpHponHbIi ra3 U MOMyTHBIE HEQTSIHBIE Ta3bl.
Hepts um e€ mnpoucxoxaenue. CrnocoObl mnepepalOTKu HePTHU: NeperoHka, KPEeKUHT
(TepMUYECKUil, KaTadIUTUYECKuil), nupoiau3. [IpoaykTel nepepaboTku He(TH, UX PUMEHEHHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MpOAYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YYEHHUs BEILIECTB U UX MPEBPALLECHUI: 03HAKOMIICHHE C
o0paslaMu IjacTMacc, KayuyykoB U pe3uHbl, koiekiuun «HedpTbe» u «Yromnb», MoaenupoBaHue
MOJIEKYJl YTJEBOAOPOJIOB U TaJOreHONPOU3BOIAHBIX, IPOBEICHUE MPAKTUYECKON pPabOThI:
MI0JTy4Y€HHUE 3TUIIEHA U NU3YYEHHE €r0 CBOMCTB.

Pacy€rnble 3agaun.

Bbruniciienns mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, oObEMa, KOJIMYECTBA
HCXOJHOI0 BEIIECTBA WJIM MPOJAYKTAa pEakUuu IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKLIUH).

Kucaopoacoaep:xamue oprann4eckue coeiMHeHUs

[IpenenvHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PHU3UUECKUEe U




XMMUYECKHE CBOICTBa (peakluu C aKTUBHBIMH METaslaMH, TaJIOr€HOBOJOPOJAaMH, TOpEHHE),
puMeHeHre. BoaopoHele ¢BsI3u MeX1y MOJIEKyJIaMH CIIUPTOB. [[eficTBUE MeTaHOJa M 3TaHOJIA
Ha OpPraHH3M YEJIOBEKa.

MHoroaToMHble CHHUPTHI. DTUICHIJIMKOIb W TJIULEPUH: CTPOCHUE, (QU3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJIaMH, KAUeCTBEHHAs! PEaKIHs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3M uesjoBeka. [IpuMmeHeHHWe TriHIlepUHA U
STUJICHTJIUKOJISL.

@deHOM: CTpOEHUE MOJEKYJbl, (U3MUECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue genona.

Anpaerunsl ¥ kemouvl. DopManbIeruj, aneTadbIeTHA: CTPOCHUE, (UIUYECKUE U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHUS U BOCCTAHOBJIEHMSI, KauE€CTBEHHBIE PEAKIINN),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpeJEIbHbIE KApOOHOBBIE KUCIOTH.. MypaBbUHAsl U YKCyCHasl KUCIOTBHI:
CTpoeHue, (pu3nueckre U XuMHUIECKe CBOMCTBa (CBOMCTBA, 00IIUE IS Kllacca KUCIIOT, PeaKIus
sTepuuKanum), MoiaydyeHue u npumeHeHue. (CTeapuHOBas M OJIGMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE EUCTBUE.

Crnoxable >QHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['HIPONH3 CIIOKHBIX (PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. buosnorudeckas poib KUPOB.

VYTieBobl: cocTaB, KiaacCU(pUKAIUS yTIEeBOA0B (MOHO-, IM- U TIOJIUCaxapu bl ). [ Toko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHMSI MOJIEKYJIbl, (PU3UYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom wmeau(ll), okucieHne aMMuUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccTtaHoBIIeHHE, OpOXKEHHE TJIOKO3bl), HAXOXJICHHUE B MPHUPOIE,
npUMeHeHue, Ouosnoruueckas posib. @orocunre3. Ppykroza Kak U30Mep TITFOKO3bI.

Kpaxman u nematonosa Kak npupojHsle noaumepsl. CTpoeHHe Kpaxmajia U LeJUII0I03bI.
dusnueckre U XMMUUYECKHE CBOICTBa Kpaxmaia (THIpOJIN3, KaueCTBEHHAs! PEAKIMsI C HOJIOM).

OKCIIEpUMEHTANIbHBIE METO/Abl M3YYEHHs BEIECTB U HUX IPEBpAllCHUI: IPOBEJEHUE,
HaOJIIOJIEHUE W OIMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, Kaue€CTBEHHBIE
peaKiuu OJHOATOMHBIX CHHUPTOB (OKMCiIeHHE 3TaHoia okcuaoMm Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMmonelicTBue riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHaYHBIM pacTBopoM okcuaa cepebpa(l) um rumpokcumom wmeau(ll), BzammomaeicTBue
KpaxMasia ¢ HOAOM), NpPOBEJACHUE MPaKTHUECKOW palboThl: CBOMCTBa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnsle 3anaun.

Bbluncienus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WM MPOJAYKTAa pEakUUu IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

A3zoTcoepkaliie opraHn4eckie coeIMHEHNS.

AMUHOKHCIOTBH Kak aM(oTepHble OpraHuueckue coenuHeHus. Duszmdyeckue u
XMMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpUMepe TIuIMHA). buojormueckoe 3HaueHUe
aMMHOKHUCIOT. [lentuapl.

Benku kak mpHUpOJHBIE BBHICOKOMOJEKYJISIpHBIE coeiuHeHHs. llepBuuHas, BTOpUYHAS H
TpeTUYHasi CTPYKTypa OeikoB. XHMMHMUYECKHE CBOWCTBAa OE€IKOB: TUAPOJIN3, JACHATypaLus,
KaueCTBEHHbBIE PEAKIIH Ha OEKH.

DKCliepuMEHTAIbHBIE METOJbl M3yUEHHUSl BEIECTB M MX MpeBpallleHuil: HaOII0ACHUE U
OMHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JE€HATyparus OeIKOB MpU HarpeBaHUH, LIBETHBIC
peakiuu 0eIKoB.

BbicokoMoI1eKyJIsIpHbIE COeIMHEeHUsI



OCHOBHbIEC TOHATUS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb NOJUMEpU3AlMM, CpedHss MoJieKyisipHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJIMMEpU3aIis U OJMKOH/ICHCAITUS.

DKCIepUMEHTATIBHBIE METOBI M3YYEHHUSI BEUIECTB M MX IMPEBpPAIICHUIN: 03HAKOMIICHHE C
o0pa3namMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBSA3EH MPU MU3y4YEHUM OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX IMOHATUH, TaKk M
MIOHATHUH, ABJSAIOIIUXCA CUCTEMHBIMU JUUIsl OT/IENIBbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE TIOHSTHSA: SIBICHHE, HAy4HbIH (pakT, THIIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukauus, NEPUOIUYHOCTh, HAOIIOJEHHE, H3MEpEHHUeE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

@dusuka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEIIEeCTBa, (PM3MUECKHUE BETUYUHBI U €IMHUIIBI
WX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKU aKTHUBHBIE BeleCTBa (O€IKH, yIIeBOAbI, XKUPbL, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: numieBble MPOAYKThI, OCHOBBI PAIIMOHAIILHOTO MMUTAHMS, MOIOIINE CPE/ICTRA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycraHaBnmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
porpaMM cpeHero o6iiero oopazoBaHusl (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTonuueckoid OCHOBOW s pa3pabOTKU TIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 0Opa30BaHUs SBISETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO.

B cooTBercTBHM C CHCTEMHO-JEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpe JIUYHOCTHBIX
pE3yJIbTAaTOB OCBOCHUS TpeaMera «XHMHsS» Ha YPOBHE CpeIHEro oOmero oopazoBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISIONINE!

OCO3HaHUE OO0YYaIOIIMMHUCSI POCCHUHCKON TPaXKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYUe MOTUBALUU K 00yUEHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHA JTUYHOCTH Ha OCHOBE KIFOYEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JESITEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMHU, MPUCYIIUMH IEIOCTHOM CHCTEME XHUMHUYECKOTO
o0pa3oBaHus;

HaJU4He TPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYPhl M CHOCOOHOCTH CTaBUTh L€ H
CTPOUTD KU3HEHHBIE TIJIaHbI.

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS IMpeaMera «XHUMHsS» JOCTUTAIOTCS B EIUHCTBE
y4eOHON W BOCHHUTATENHHOW MAEATENbHOCTH B COOTBETCTBUHM C TYMaHHUCTHUYECKHUMH,
COLUOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU M HJ€aJaMH POCCHIICKOTO
TPaKJAHCKOrO0 OOIIeCTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH W TpPaBHJIAMH TOBEIACHUS,
CIOCOOCTBYIONIUMH IPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHHUS
JTUIHOCTH 00YUaIOIIHUXCSI.

JlngHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT CPOPMUPOBAHHOCTH
OMbITA T[O3HABATENILHOW M TPAKTHYECKOW MAESITENIbHOCTH OOYYaloluXcs M0 pealn3aluu
MIPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUs 00YYArOMIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX W MpaBUIaX MEXKJIMYHOCTHBIX OTHOILICHHUHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHLHOCTH MPHU CO3/IaHUH YYEOHBIX MTPOCKTOB,
pelIeHrnr yu4eOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTUX
MIPY aHAJIKM3E Pa3IMYHBIX BHJIOB YUYEOHOH NeATeIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAay4YHOMY HACIEIUI0 OTEYECTBEHHOM
XUMHH,

YBXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIKCHMSI HAYKH €CTh PE3yJIbTAT JJIUTEIHHBIX HAOIIOIACHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U MTPAKTHKOB;

MHTEpeca M I03HaBaTEJIbHBIX MOTHBOB B IMOJYYEHHHM M TMOCJIEAYIOIIEM aHaju3e
UH(GOPMAIIMHU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOU XHUMHUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTH OIICHUBATh CHTYAllUW, CBS3aHHBIE C XUMHUYCCKHUMU SBICHUSIMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OLIEHWBaTh CBOE TMOBEACHHE U TOCTYNKH CBOUX TOBApHIIEH € MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCJEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSA LEHHOCTEeH 3I0poBOro M Oe3omacHOro obOpasza »KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

COOIOICHHS TIPaBHJI OE30MACHOTO OOpaIeHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JEATCIHHOCTH;

MMOHUMAaHUS I[EHHOCTH IMPAaBHJ WHIAMBUAYAIBHOIO W KOJUICKTHBHOTO OE€30IaCHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSl TMOCIEACTBUM M HEMPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUS alKOroJs,
HApPKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKON IeSITCIBHOCTH,
OOILECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX JCATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHEe B pENICHUW MPAKTHUYCCKUX 3a1ad COIHATbHOM
HAIPABJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

HMHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQecCHil pa3NTuvyHOro poja, B TOM 4YHCIEe Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUI 110 XUMUWU;

YBaXXEHHUS K TPYIY, JTIOASIM TPyJa U pe3yJbTaTaM TPYA0BOH ESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAMBUAYadbHOU TpaeKkTopuu oOpa3oBaHMUs,
Oymymieit mpodeccuu U peanu3aiil COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEeH 00IIeCTBa;

6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

IKOJIOTHYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emiie;

MMOHMMAHHUA TJI00ATLHOTO XapaKTepa SKOJIOTHYECKUX MpoOieM, BIMSHHUS 3KOHOMHYECKHX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbI;

OCO3HaHUsI HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTHKCHUN XUMUU TSl PEIICHHUS] BOIIPOCOB
paIMoOHAIBFHOTO MTPUPOIOTIONB30BAHUS;

AKTUBHOTO HEMPHSATHS ICHCTBHMA, MPUHOCSIIIUX BpE OKPYXArOMIeH MPHUPOIHON cpele,
YMEHHS TPOTHO3UPOBATHh HEOJIArONMPUATHBIC IKOJOTHUSCKHE MOCISACTBHS MPEIIPUHIMAESMBIX
JNEUCTBUN U IIPEAOTBpALaTh UX;

HAJIMYUSL Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpbI, OIBITa
NeSATeIbHOCTH JKOJOTHYECKON HampaBJI€HHOCTH, YMEHHS PYKOBOJCTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOM M COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpPMUPOBAHHOCTH MHPOBO33PECHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOM MTPAKTUKU;

MMOHMMAHUS CHCIM(PUKA XUMHUU KaK HAyKH, OCO3HaHHUS e€¢ posim B (QOPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHIH [[EJIOCTHOTO MPEICTaBICHUS 00 OKPY>KaIOIIEM
MHUpE KaK O €IMHCTBE NPUPOJIbI U YEJOBEKAa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpobIeM COXpPaHEeHUs TPUPOTHOTO PAaBHOBECHS;



yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOM IMBHIIM3ALUHM: B €€
I'YMaHUCTHYECKON HAIpPaBJIEHHOCTH U BaKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOU
KYJIBTYpBI, PEIICHUH TII00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUYEeCKOoi, MHUIEBOM U SKOJOTMYeCKOl Oe30MacHOCTH, B Pa3BUTUM MEIULIUHBL,
0o0ecre4yeHnr yCIOBUN YCIEIIHOTO TPY/ia U IKOJOTUYECKH KOM(OPTHOM KU3HU KaXKJI0TO WiIeHa
00I11eCTBA;

€CTeCTBEHHO-HAyYHO! TI'PaMOTHOCTH: IOHMMAaHUS CYU[HOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJyYaeMble 3HAHUS JJIS
aHaiau3a U OOBSCHEHUS SBJICHUHA OKPYXAIOIEro MUpa M NMPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs ieTaTb 000CHOBAHHBIE 3aKJIFOYSHHS HAa OCHOBE HAYYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX
C LIEJIBIO IOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS [Tl pelIeHHs pobiemM
B PeaJbHBIX )KU3HEHHBIX CUTYaIUX;

MHTepeca K MO3HAHUIO M UCCIIeI0BATENbCKON AeSITENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH IO XUMHUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTIMU;

HHTEepeca K OCOOCHHOCTAM TpyJa B pa3IUYHBIX cdepax mpodheccuoHaIbHOU
JESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHHUSA Yy4uyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYuMbIe IS (DOPMUPOBAHMS MHPOBO33PEHUS OOYYAIOIMIUXCS MEXAUCHUTUTHHAPHBIC
(MeXIpeIMeTHBIE) OOIIeHaAYYHbIE TTOHATHS, OTPAKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienuuKy METOJIOB TIO3HAHHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAHUE, HAOIOICHNE, H3MEPECHHE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCallbHbIe yd4eOHBbIe aeicTBUS (MMO3HABaTeNbHBIE, KOMMYHHUKATHBHBIC,
peryisTuBHBIE), oOecmeuuBawmnue (GopmupoBaHue (GyHKIUOHATBHOW TPaAaMOTHOCTH |
COIMAIbHON KOMITETCHIINH 00yYarOIINXCs;

CIOCOOHOCTh 00ydYalUUXCAd HUCHOJIb30BATh OCBOCHHBIE MEXAUCIUNIUHAPHEIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCalbHbIe ydeOHbIE AEMCTBUS B II03HABATEIbHOW U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHbIE PE3YNbTaThl OTPAKAIOT OBJIAJIEHWE YHUBEPCAJIbHBIMH YUeOHBIMH
MMO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OgiajieHHe YHHUBEPCAJBLHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH J€HCTBUIMU:

1) 6a30Bble JJOorMYecKHe AeHCTBUS:

CaMOCTOSATETHHO (OPMYJIUPOBATh M aKTyaJU3UpPOBaATh MpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIpEe/ENATh UENHU JEeATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEIHLHOCTH C MIOCTABICHHBIMH HEIISMHU;

UCIIONb30BaTh MPU OCBOSHUHM 3HAHWA TPUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHBbIC TPHU3HAKH TMOHITHH W YCTaHABIMBATH WX B3aUMOCBSI3b, HCIIOJIH30BaTh
COOTBETCTBYIOIINE TIOHATHUS JJI1 O0BSICHEHUS OTICIBHBIX (DaKTOB U SIBIICHHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH I KJIaCCU(PUKALIMU BEIIECTB U XMMHYECKUX PEaKIIU;

YCTaHABJIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEKY N3YIaeMbIMU SBICHUSIMH,

CTPOUTH JIOTHYECKUE paCCYX ICHUs (MHIAYKTHUBHBIC, ACAYKTHUBHBIC, IO aHAJIOTUH),



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHSI B PACCMATPHUBAEMBIX SBICHUSX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJTIOUYCHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIOIb3yEMbIE B XUMUU CHMBOJIMUYECKHE (3HAKOBBIE)
MOJIEJH, IPe0OPa30BbIBATH MO/JIEIbHbBIE MPECTABICHUS — XUMUUECKHH 3HAK (CHMBOJ) DJIEMEHTA,
xuMudeckass ¢GopMmylsia, ypaBHEHHE XHMHUYECKOM pEAKIUU — TMPH PEHICHUH YIEeOHBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/1ay, MPUMEHSATh Ha3BaHHbBIE MOJIEIbHBIC IMPEICTABICHHUS
JUIS BBISIBJICHUSI XapaKTePHBIX MPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 6a30BbIe HCCIeA0BaTENbCKHE eiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEUIECTB U XUMHUECKUX PEAKIIUI;

dbopMynHpoBaTh LETW W 3aJaYd HCCIEAOBAHUS, HCIOJIB30BAaTh IOCTABICHHBIE W
CaMOCTOSITENIFHO c(hOpMyITUpOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
1 (OpMHUPOBAHUSI TUTIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BJIa/IETh HABBIKAMHU CAMOCTOSATEIbHOTO IUIAHUPOBAHUSA M TMPOBEACHUS YUYECHHUECKHX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0OJaTh 32 XOJOM IpOIlecca, CaMOCTOSTEIbEHO
MIPOTrHO3UPOBATh €ro pe3ysbTaT, (HOpPMyIHPOBaTH OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HUCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUYET O MPOJeNaHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIEIOBATEIbCKOM M TNPOEKTHOW JIE€ATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY TIOMCKY METOAOB pEIICHUsS
MPAKTUYECKUX 3aj[a4, IPUMEHEHUIO PA3IMYHbIX METOA0B [TO3HAHUSI.

3) pabora ¢ undgopmanueii:

OpPUEHTHUPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHpopManuu (Hay4dHO-TIOMYJspHas
JUTEepaTypa XHUMHUYECKOI0 COJAEp)KaHUs, CIpaBOUYHbIE mNocoOus, pecypcsl HMHTepHeTa),
aHANMM3UPOBaTh HH(OPMAIMIO PA3NTHYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JI0CTOBEPHOCTH U HEMPOTHUBOPEYUBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHATh pa3IMYHBbIE METOJbI IMPH IMOHWCKE W O0TOOpe
nHpOpMaLnu, HeOOXOAMMOM [T BBITIOJIHEHHS YIeOHBIX 3a/1au ONPEaeIEHHOTO THIIA;

MpuoOpeTaTh OMBIT UCIOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (hOpMy TpeacTaBieHus UHpopMauu (CXeMbl,
rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4yeCTBE CpEACTBAa MpU padoTe ¢ XUMHYECKOM
uH(popMaluel: TPUMEHATh MEXIpeAMETHbIE ((uU3nuecKkue W MaTeMaTHYeCKHe) 3HAKU H
CHMBOJIBI, (hOpMyITBI, a00peBUATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BAaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMMY JIEHiCTBUSIMH:

3aJjaBaTh BOMNPOCHI IO CYIIECTBY OOCYXKIaeMON TeMbl B XOJ€ Juajiora U/uiu JUCKYCCHUH,
BBICKA3bIBAaTh HUJEeH, (HOPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS
MpeI0KEHHON 3a1auH;

BBICTYNAaTh C Mpe3eHTalMell pe3yJbTaTOB MO3HABATEIBHOM AESATENBHOCTH, MOTYyUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIINOJHEHUU XUMHUUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIEJOBAaHHIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OPMYJIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHUI MyTEM COTJIACOBAHUS TTO3HIINI B X0 OOCYKICHHSI 1 0OMEHA MHEHUSIMH.

OBJ1ajleHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J€CTBUAMM:

CaMOCTOSITENILHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO MO3HABATENIbHYIO JI€ATEIHHOCTH,
ompezensis e€ el W 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeiaraeMblii anroOpuT™M JCUCTBUN TPU BHIMOJHEHUH y4e€OHBIX M HCCIIEIOBATENBCKUX 3a/ad,



BbIOMpaTh Haubosee 3 (PEeKTUBHBIN CIIOCOO MX PELICHHs C YYETOM MOJYyUYSHHUs HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH JEATCIBHOCTH Ha OCHOBE CaMOaHallU3a U
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUNH O XMMHYECKOM COCTaBISAIOIIEH €CTeCTBEHHO-
HAYYHOM KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHWM SBJICHUN TpPUPOIBI, B (OPMHPOBAHUHU
MBIIUICHUSI ¥ KYJbTYpBl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHs] TPAKTHYEeCKHX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOIJHON CpeELE;

BIIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUM, KOTOpass BKIIOYAET: OCHOBOIOJArarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
ANEKTPOOTPHUIATENBHOCTh, XHMHMUECKasi CBs3b, CTPyKTypHas ¢(opmyna (pa3BépHyTas H
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJAPHBIM 00BEM, YrJIepoaHBIH CKeler,
(GyHKIMOHATBHAS TPy, paJuKal, HW30MepHusi, U30MEpbl, TOMOJOTUYECKHIA pPsij, TOMOJIOTH,
YIJIEBOJOPOBI, KACIOPOA U a30TCOJAEpKAILME COCAMHEHUS, MOHOMED, IOJIUMEP, CTPYKTypPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEMHEHNS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUSI OPTraHUYECKUX
BemecTB A. M. byTtiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XMMHUHW; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE IMMOHUMAaHHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (DAaKTOJIOrMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M O€3011aCHOM UCIIOIb30BaHUH BAKHEUIITMX OPraHMUECKUX BEIIECTB B OBITY
U IIPaKTHUYECKOM 1EATENbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISABISATH XapaKTEpHbIC MPU3HAKU TOHATHHA, YCTaHABIMBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHUS IIPU OMIMCAHUN COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPraHUYECKUX COETUHEHHUII;

c(OpPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUISl COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) GOpMYTT OPraHNYECKUX BEIIECTB
U YpaBHEHUHM XMMHMYECKUX PEaKLUWW, U3rOTaBIMBATh MOJAEIU MOJIEKYJ OPraHMYECKHX BELIECTB
JUI WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABINBAThH MPUHAAIC)KHOCTh U3YYCHHBIX OPTaHUUYECKUX
BEUIECTB TI0 HMX COCTaBy M CTPOCHHUIO K ONPEAeNEHHOMY KIIACCy/TpyMNIe COSAMHEHUN
(yrineBonopoabl, KHCIOPOJA M a30TCOAEpIKAIIUe COEIAUHEHUS, BBICOKOMOJEKYJSIPHbIE
COEIUHEHMs), AaBaTh UM Ha3BaHus o cuctemaruyeckoil Homenknarype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKUX BEIIECTB (STUJICH, MPOIMMJIEH,
alleTWSIeH, ATHJICHTIUKONb, TIUIEepuH, (eHos, (opMalbaeru, aneTalbIerusl, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KUCJIOTa, CTEapUHOBAs KUCJIOTA, INI0OK03a, (PpyKTO3a,
KpaxmaJ, LeJIJI0103a, TJIUIUH);

Cc(OPMHUPOBAHHOCTh YMEHHUS OIpPENEIATh BHUJbl XUMHMUYECKOW CBA3M B OPraHMYECKUX
COEIMHEHMX (OJMHAPHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSATH IOJOKEHUS TEOPHH CTPOSHHSI OPraHUYECKUX
BemectB A. M. bytiepoBa miis oOBbICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3UYECKUEe U



XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONMWICH, aleTWwIieH, OyraaweH-1,3, merwnOyraauwen-1,3, OeHsodn,
METaHOJ, TAHOJ, ATHJICHTIUKOJb, TIUIEPUH, (PSHOM, alleTalbIeTH ], MypaBbUHAS U YKCyCHAs
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUI0103a, aMHMHOYKCYCHas KHCJIOTa), WUTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIy HUMHU yPaBHEHUSMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CHIPbS
(nedTh, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX TEpepabOTKH M TPAKTHUYECKOE MPUMEHEHHE
MIPOJYKTOB MEPepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUH TIPOBOJHUTH BBIYHCICHUS MO XUMHUYECKHUM YpaBHEHUSIM
(Macchl, 00bEéMa, KOJMMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKIMH 0 W3BECTHBIM
Macce, 00bEMY, KOTHYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUSA, MCIOJb3YEMbIX B XHMHHM IPU HU3YYEHHUHM BEIIECTB M XUMHUECKUX SIBJICHUU
(HabaroneHue, HM3MepeHue, SKCIECPUMEHT, MOJEIUPOBAHUE), HCIOIb30BAaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS AJI IPUHATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpPMUPOBAHHOCTh YMEHHUI COOJIFONIATh MpaBWiIa TOJB30BAHUS XUMHUYECKOW MOCYION U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJIHATH XHUMHYECKUNA HKCIIEPUMEHT
(mpeBpallleHus OPraHUYeCKUX BEIIECTB MPH HArpeBaHUM, MOJy4YEHHE ITUIICHA U U3YYEHHE €Tro
CBOWCTB, KauyeCTBEHHbIE pEAKIMU OPTaHUYECKUX BEIIECTB, JAeHATypauus OEIKOB IpHU
HarpeBaHuM, IBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBUH C MPABUIAMH TEXHUKH O€30MACHOCTH
pu OOpallleHUuH C BEIIeCTBaMU U JIAOOpaTOPHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3yIbTAaThI
XUMHYECKOTO JSKCIIEpUMEHTa B (OopMe 3aluCH YpPaBHEHUH COOTBETCTBYIONIMX pEAKIUNd H
(hopMyJIUPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMaIuio,
[I0JTy4aeMy0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT U 1pyrux);

chOpMHPOBAHHOCT, YMEHUU cOOMIOAaTh MpaBuja HKOJOTHYECKU I1eJIecO00pa3HOro
MOBEJCHUSA B OBITY M TPYIOBOM MEATEIBHOCTH B IENAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY>Karollled MPUPOJHON Cpejbl, OCO3HABATh OMACHOCTbh BO3/CHCTBUSL HAa >KMBBIE OPTraHU3MBI
onpeen€HHbIX OPraHMYECKUX BEUIECTB, MOHMMas cMmbici mnokazarens [IJIK, mosicHaTe Ha
npuMepax crnocoObl YMEHBIIICHUS U TIPEIOTBPAIICHUSI UX BPETHOTO BO3JICUCTBHUS HA OpPraHU3M
YeJI0BEKA;

JUTsi 0O0YYaloOIUXCs C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHMS BEIIECTB U XUMHYCCKUX SIBJICHUH;

JUISL CJENBbIX U CIa0OBUIANIMX OOYYarOUIMXCs: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEUHYI0 cucteMy obo3Hadenuii JI. bpaitnst nis 3anmucu XxuMudeckux (Gopmyi.
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https://m.edsoo.ru
aJIKaHOB
MeraH u 3TaH —
10 | mpocTeliiye npeaCTaBUTENH Bubmorexa IOK
https://m.edsoo.ru
aJIKaHOB
T AJIKEHBI: COCTaB U CTPOEHHUE, Bu6muorexa [IOK
CBOMCTBaA https://m.edsoo.ru
1 AJ'IKUGHBIZ COCTaB U CTPOEHHUE, BuGmnorexa LOK
CBOUCTBA https://m.edsoo.ru
OTUJEH U IPONUIEH —
13 | mpocreiiniune npeacTaBUTENH Bubmorexa LIOK
https://m.edsoo.ru
AJIKEHOB
OTUJEH U IPONUIIEH —
14 | mpocreiinime npeacTaBUTENH Bubmorexa LIOK

AJIKCHOB

https://m.edsoo.ru




[IpaxTuyeckas padora Ne 1

15 | «IlomyueHune sTUIEHA U bubmorexa LIOK
. https://m.edsoo.ru
U3YYEHUE €T0 CBOMCTBY»
Ankanuensl. bytaauen-1,3 u
16 MeTuinoyTaaueH-1,3. BuGmuorexa LIOK
[TonydyeHue CHHTETUYECKOTO https://m.edsoo.ru
Kay4dyKa ¥ pe3UHBI
Ankanuensl. byraauen-1,3 u
17 MeTunoyTaaues-1,3. BuGnnorexa LOK
HOqueHI/Ie CHHTCTHUYCCKOI'O https://m.edsoohru
Kay4dyKa U pe3uHbI
ANKHUHBL: COCTaB U
0COOEHHOCTH CTPOCHUS,
18 TOMOJIOTHYECKHH PSII. bubmorexa [IOK
A N https://m.edsoo.ru
LETUJICH — MPOCTECUITNI
MPEICTABUTEIb ATKUHOB
AJNKHUHBL: COCTaB U
0COOEHHOCTH CTPOCHU,
19 | romosnoruueckuii ps. bubmnoreka [JOK
A o https://m.edsoo.ru
LETUJICH — MPOCTEUIITNI
MIPEICTABUTEINb ATKHHOB
20 Brruucnenus no ypaBHEHHUIO BuGnnorexa LOK
XUMHUYCECKOU peaKuun https://m.edsoo.ru
21 Brruucnenus mo ypaBHEHHUIO BuGmnorexa LOK
XUMHICCKOU peaKnu https://m.edsoo.ru
” Brruucnenus no ypaBHEHHUIO BuGnnorexa LOK

XUMHYECKON peaKiuu

https://m.edsoo.ru




Brrunciaenus no YPaBHCHUIO

23 N bubanoreka [JOK
XUMHUYECKOU peaKuu https://m.edsoo.ru

” ApeHsbl: 6€H301 U TOITYOJI. BuGmuorexa LIOK
Toxcr4HOCTE apeHOB https://m.edsoo.ru

55 ApeHsbl: 6€H301 U TOITYOJI. BuGmnotexa [OK
TOKCHYHOCTH apEHOB https://m.edsoo.ru
I'eneTnueckas cBs3b

26 YIICBOROPOLIOB, bubnuoreka LJOK
HNpHHAJICIKAIINX K https://m.edsoo.ru
pa3IMYHBIM KJlaccaM
I'enernyeckas cBsA3b

27 YIICBOROPOZIOB, bubanoreka [JOK
IPUHAICKAIUX K https://m.edsoo.ru
Pa3IMYHBIM KJ1accaM
[IpupoaHbIE UCTOYHUKHU
YTIEBOIOPOAOB: IPUPOIHBII

28 | ra3 u monyTHbIe HEDTIHBIE bubmiorexa LIOK

.. https://m.edsoo.ru

rassl, HeTh ¥ MPOIYKTHI €&
nepepaboTKu
[IpupoHbIE HICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOIHBIN

29 | ra3 u monyTHbIE HEDTIHBIE bubmorexa IOK
ras3bl, HeTh ¥ MPOIYKTHI € hitps://m.edsoo.ru
nepepadoTKu

30 | IIpuponHbIE HCTOUHUKH Bub6mmoreka [TOK

YIJIEBOJOPOAOB: IIPUPOIHBIN
ra3 ¥ ONnyTHbIE HEPTIHbIE

https://m.edsoo.ru




ra3el, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIE UCTOYHUKHU
YIJIEBOJOPOAOB: IIPUPOIHBIN

31 | ras u nonyTHbIE HEPTAHBIE bubmorexa LIOK
.. https://m.edsoo.ru
ra3el, He()Th ¥ MPOAYKTHI ¢
nepepaboTKu
- Kontponbnas pabora Ne 1 BuGmuorexa LIOK
«YTIIEBOAOPOIBI» https://m.edsoo.ru
[IpenenvHBIC OTHOATOMHBIE
33 | cOMpTBI: METAHOJ U STAHOIL. bubmmorexa IIOK
https://m.edsoo.ru
Bonopoanas cBs3b
[IpenenvHBIC OTHOATOMHBIE
34 | cOMpTBI: METAHOJ U STAHOIL. bubmmorexa IIOK
https://m.edsoo.ru
Bonopoanas cBsa3b
[IpenenvHBIC OTHOATOMHBIE
35 | cOMpTBI: METAHOJ U STAHOIL. bubmnoreka IIOK
https://m.edsoo.ru
Bonopoanas cBsa3b
16 MHoOroaToMHbIE CITUPTHI: Bubmorexa LIOK
STUJICHTJIMKOJIb U INIMICPUH https://m.eds()o'ru
37 MHOroaToMHbI€ CIIUPTHI: Bu6morexa IJOK
STHJICHTIIUKOJb U TJIULEPUH https://m.edsoo.ru
®DeHo: cTpoeHuE
13 MOJICKYJIbI, (PU3HUECKUE U BuGmuorexa LIOK

XUMUYECKHE CBOMCTBA,
IIPUMEHEHUE

https://m.edsoo.ru




®DeHo: cTpoeHUE
MOJIEKYJIbI, PU3NYECKUE U

39 bubmoreka LIOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru
IpUMEHEHNE

40 Anpreruasl: GopManbaerin BuGmuorexa LIOK
M alleTaibIeru/l. AIETOH https://m.edsoo.ru

A1 Anbreruasl: popmanbaerin BuGmnotexa LOK
H aleTalbJETH. ALCTOH https://m.edsoo.ru
OnHOOCHOBHBIE NIPE/ETIbHBIE

42 | kapOOHOBBIE KUCIIOTHI: Bubmorexa LIOK

https://m.edsoo.ru
MypaBbUHas U YKCYCHas
OnHOOCHOBHBIE NIPE/ETIbHBIE
43 | kapOOHOBBIE KUCIIOTHI: Bubmorexa LIOK
https://m.edsoo.ru
MypaBbUHas U YKCYCHas
[IpakTuyeckas padbora Ne2
44 | «CsoiicTBa pacTBopa Bubmorexa LIOK
. https://m.edsoo.ru
YKCYCHOM KHCJIOTBDY
CreapuHoOBas U 0JICMHOBAsI

45 KHCTIOTEL, KaK bubanorexa [JOK
MpEACTAaBUTEIN BBICIIINX https://m.eds()o'ru
KapOOHOBBIX KHCIIOT
CreapuHoOBas U OJIEMHOBAA

46 KHCTIOTEL, KaK bubmoreka LIOK
NPENCTaBUTCIIN BRICIINX https://m.edsoo.ru
KapOOHOBBIX KHCIIOT

47 Mpbuia KaK COJIM BBICIIUX bubmmoreka [IOK

KapOOHOBBIX KHCIIOT, HX

https://m.edsoo.ru




MOIOIIEE NEHCTBUE

Mp11a Kak cou BBICIIMX

48 | KapOOHOBBIX KHUCIIOT, UX bub6nmorexa LIOK
MOFOIIee TeHCTRIE https://m.edsoo.ru
CrnoxHble 3(upbl Kak

49 NPOM3BOTHBIEC KAPOOHOBBIX BuGmorexa LIOK
KUCIOT. ['MApOIN3 CIIOKHBIX https://m.edsoo.ru
3¢pupoB
CrnoxHble 3(upbI Kak

5o | MPOM3BOMHbIC KapOOHOBBIX BuGmmorexa LIOK
KUCJOT. ['Maposin3 ClIoKHBIX https://m.edsoo.ru
3¢upoB
Kupsl: Tugponus,

51 IPUMEHEHHE, bubauoreka LJOK
OHOIOTHYECKas POJIb KUPOB https:/m.edsoo.ru
Kupsl: Tugponus,

52 IPUMEHEHHE, bubnuoreka LJOK
OHOIOTHYECKas POJIb KUPOB https:/m.edsoo.ru
YrneBoasl: COCTaB,

KJIaccuuKanus.

53 Baxneinue Bbubmuoreka LIOK
IPECTABUTEIN: TIIIOKO03a, https://m.edsoo.ru
dpykTo3a, caxaposa

54 VYraeBoabl: cocTas, bubnuorexa [JOK

KJIaCCU(UKAITHSI.
Baxneiiime
IIPEJICTAaBUTEIIN: TIIFOK03a,

https://m.edsoo.ru




dpyxTO3a, caxapo3a

YrieBoasl: COCTaB,

KJIaccuuKanus.
55 BaskHeiime bubmuoreka I[JOK
. https://m.edsoo.ru
IpECTaBUTEINN: TIII0KO3a,
dpyxTo3a, caxapo3a
56 Kpaxman u nemnronosa kak Bu6muorexa [TOK
HNPHUPOIHBIC ITOTUMCPDI https://m.edsoo.ru
57 Kpaxman u nemnronosa kak Bu6morexa LIOK
HPHUPOIHBIE IIOJIUMEPDI https://m.edsoo.ru
Kontponbnas padora Ne2
«Kucnopoaconepxkaiue
58 | opraHuyeckue coeMHEHHs»/ Bubmiorexa IIOK
B . https://m.edsoo.ru
cepoccHiicKas
npoBepoyHas pabora
OO11ast XxapakTepUCTHKA
59 a30TCO/IePIKAIINX Bubmuorexa LJOK
o https://m.edsoo.ru
OpPraHUYECKUX COEANHEHUN
60 AMUHBI: METWIAMHH U Bu6muorexa [TOK
AHWIIHH https://m.edsoo.ru
61 AMUHBI: METWIAMUH U Bu6morexa IJOK
aHWINH https://m.edsoo.ru
62 AMHWHOKHCIOTBI KaK bubnmunoreka ITOK

amQoTepHbIe OPTaHUYECKue
COCIUHEHMS, UX
OMOJIOTHYECKOE 3HAUCHHE.
Ilentuael. benku xak

https://m.edsoo.ru




OpPUPOIHbIE
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

AMUHOKHCIIOTHI KaK
amQOoTepHbIe OPTaHUYECKUE
COCIMHEHUSI, UX
OMOJI0rMYeCcKOe 3HAUCHHE.

63 bubmmoreka LIOK
[MenTunpl. benku kak https://m.edsoo.ru
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COCTMHCHHUS
AMHWHOKHUCIOTHI KaK
amQOoTepHbIe OPTaHUYECKUE
COCTMHEHMSI, UX

64 OMOJIOTUYECKOE 3HAUCHHUE. Bubsorexa [IOK
Ientuael. benku xak https://m.edsoo.ru
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIE
COCTMHCHHUS
OCHOBHBIE TTOHATHSI XUMHUH

65 BBICOKOMOJICKYJISIPHBIX Bubnmorexa IIOK

. https://m. .
R ttps://m.edsoo.ru
OCHOBHBIE TTOHATHSI XUMHUH
66 BBICOKOMOJICKYJISIPHBIX Bubnmorexa IIOK
. https://m. .
R ttps://m.edsoo.ru
67 OCHOBHBIE METOJIBI CHHTE3a bubmuoreka [JOK

BBICOKOMOJICKYJISIPHBIX
coenqnuennii. Ilimactmaccel,

https://m.edsoo.ru




Kay4yKH, BOJIOKHA

68

OCHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHenuit. IlnactMaccel,
Kay41yKH, BOJIOKHA

Bu6nuoreka IJOK
https://m.edsoo.ru

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Teopernueckrie OCHOBBI OPraHM4YECKON XUMHH
1.1
coequaeHnit A.M. BytnepoBa, €€ OCHOBHBIE TIOJIOKECHHS
1.2
1.3
2 YrieBoaopoibl
2.1
MpUMEHEHNE
2.2

[IpenMer opraHW4YecKOl XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B

MOJIYYCHHHN HOBBIX BCHICCTB W MATCPUAJIOB. Teopm[ CTPOCHUA OPraHUYCCKHUX

CtpykTypHBlEe (OpPMYJIBI OpPraHUYECKUX BEIIECTB. [ OMOJOTHSA, H30MEpHs.

Xumudeckass CBSI3b B OPraHN4Y€CKUX COCAMHCHUAX — OAWHAPHBIC KW KPATHBIC

cBs3u. [IpencraBnenne o kiaccuuKaImy OpraHUuIeCKIX BEIICCTB

Homenknatypa opraHudeckux COeIMHEHUI (CUCTeMaTUyecKas) U TpUBHUAJIbHBIC

Ha3BaHUS BaKHEUIIINX HpGI{CTaBI/ITeHGf/'I KJIaCCOB OPraHNYCCKNX BCIICCTB

AnKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHH psag. MeraH M 3TaH —

HpOCTGﬁHIHG NpEACTAaBUTCIIM AJIKAHOB: (1)I/I3I/I‘IGCKI/Ie U XUMHYECKHE CBOMCTBA

(peakuu 3aMeIIeHUsT W TOPEHHUs), HAXOXKACHHE B TMPUPOJE, TOIyYCHHE U

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psiA. DTUIEH U MPOIMUIeH —




23

2.4

2.5

2.6

3.1

HpOCTeP’IHlI/IC NpCACTAaBUTCIIM AJIKCHOB: (1)1/131/1%01(1/16 U XHUMHYECKHE CBOICTBa
(peaKuI/m TUApUpOBaHUd, TaJIOTCHUpPOBAHUA, THApAaTAalWUHU, OKHCICHHA U

HOJII/IMepI/BaI_II/II/I), HOJIy‘IeHI/IC nu HpI/IMCHeHI/Ie
Ankanuensl: OytaaueH-1,3 u wmertmnOyrtamues-1,3: cTpoeHue, BaKHEHIIHE

XUMHUYECKHE CBOWMCTBA (peakius nosuMepusanuu). [lomydenrne cCHHTETHUECKOTO

KayuyyKa U PEe3HHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJOTUYECKUI psii. ALIETUIIEH —

OpOCTEHIINK MpeACTaBUTENb AJKHMHOB: COCTaB, CTPOCHHME, (U3MUECKUE U
XUMHUUYECKHE CBOWCTBA (peakluyu IHIPUPOBAHUS, FAIOTEHUPOBAHNUS, THApaTaIIH,

TOpeHus), MOMyYeHHe U IPUMEHEHHUE
Apensl. beH3zon: cocrtaB, crpoeHue, (uU3NYECKHE W XUMHYECKHE CBOWCTBa

(peakuuu raJJoreHHpOBaHKS U HUTPOBAHMS), IIOJIy4€HUE U TPUMEHEHHE. Toiyoun:
cocTaB, CTpoeHHe, (HU3MYECKHMEe U XHUMHYECKHE CBoOilcTBa (peakuuu
rajJJor€HUPOBAaHUSl W HUTPOBAHUS), IMOJIy4eHHE U TpHUMeHeHue. TOKCHYHOCTh
apcHOB. ['eHeTmyeckas CBsA3b MEXKIY YIJIEBOAOPOJAMHM, IPUHAUICKAIIUMU K

pa3IMyYHbIM KJlaccaM
[TpupoaHble HCTOYHUKH YTIEBOAOPOAOB. [IpupoiHBI Ta3 U NOMYTHBIE HEPTIHbIE

ra3el. Hedtp u €€ mpoucxoxaenne. CriocoObl epepaboTku HEDTH: MEPEroHKa,
KPEKUHT (TePMHUYECKHH, KaTaTuTHYeCKuil), muponu3. [IpoaykTel nepepaboTku
He(TH, UX NPUMEHEHHE B NPOMBILUIEHHOCTH U B ObITy. KameHHBIH yroiab u

IPOAYKTHI €r0 nepepadoTKu
Kucnopoaconepxarmiye opraHn4ecKue COeaMHEHUS
[IpenenvHBIE OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOI: CTPOCHHE, (PrU3nyecKue

U XUMHYECKUE CBOHCTBa (peakUWMU C aKTUBHBIMU MeTaljaMH,
rajoreHoBOJIOPOJaMHU, TOpPEHHUE), NMpUMEHEHHEe. BomopojaHble CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. /[elicTBHE MeTaHoJa M 3TaHOJIa HA OpraHU3M YeJIOBEKa.
MHoroaromMHubie CIUPTHL. DTUIECHTIUKONIb U TJIMLIEPHUH: CTPOCHHE, PU3NUECKUE U

XUMHUUYECKHE CBOWCTBA (B3aMMOJCHCTBUE CO IIEJIOYHBIMH MeETallIaMH,



3.2

3.3

34

3.5

3.6

4.1

KauCCTBCHHAA pPCaKIHd Ha MHOI'OATOMHBIC CHI/IpTH). HeﬁCTBHe Ha OpraHu3M

YCJIO0BCKa. HpI/IMeHeHI/Ie TIMOEPHUHA U OTUJICHTJIUKOJIA
deHour: CTPOCHHUC MOJICKYIJIBI, (1)I/I3I/I‘IGCKI/IC U XHUMHYECKHE CBOMCTBA.

Toxcuunocth penomna. [Ipumenenue penomna
AJ'IBI[CI‘I/II[BI 1 KE€TOHBI. CDOpMaJILIICFI/III, ancTajlbACrua: CTPOCHHC, (pI/I3I/I‘-I€CKI/IC )41

XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA N BOCCTAaHOBJICHHSA, KaYCCTBCHHBIC

peaKIyu), MOJIyYeHUE U IPUMEHEHUE
OnHOOCHOBHBIE Tpe/eNbHble KapOOHOBBIE KUCIOTHL. MypaBbUHas U YKCyCHas

KHUCJIOTBI: CTPOECHUE, GU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, 001IME 1715
KJIacca KHCJIOT, peakius »3Tepudukanuu), MOJIydeHHE U MPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KHCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHUCTIOT. Mbla KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE IeHCTBUE
Crnoxuble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MAPONH3 CIOKHBIX

sa¢upoB. Kupsl. ['maponns xupos. [Ipumenenue xupos. buomornveckas poib

KUPOB
VYrieBonbl: cocTaB, KIacCU(pUKALMS YIIIEBOJIOB (MOHO-, M- M TOJUCAXapPUJIbI).

['moko3a — mpocTeimuii MOHOcaxapua: OCOOEHHOCTH CTPOCHMS MOJIEKYIJIbI,
¢usnyeckre M XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C THAPOKCUIOM
menu(ll), okuciaenme amMmMHadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKAECHUE B MPHUPOJE, NPUMEHEHUE,
ouonoruueckas ponb. orocunres. Opykro3a Kak U3oMep roko3sl. Kpaxman u
LeJUTI0NI03a KaK MpHUpoJHble nosnMmepbl. CTpoeHne Kpaxmasa U LEJUTI0JI03bI.
dusnyeckue M XUMHUYECKHE CBOICTBa Kpaxmaia (THApPOJIN3, KaueCTBEHHas

peaxkuus ¢ HoJ0M)
A3zoTcozaeprkale OpraHu4ecKue COeIMHEHUs
AMUHOKHCIIOTHl Kak aM(oTepHble OpraHuueckue coenuHeHus. duznyeckue u

XUMUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha MpuMepe TIuInHA). bromornueckoe

3HAa4YCHUEC aMHHOKHUCIIOT. HCHTI/IILBI



4.2

5.1

5.2

benkn kak mHpupoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuuHasg,
BTOpUYHAsl W TPETHYHAs CTPYKTypa OesnkoB. XUMHUYECKHE CBOWMCTBAa OEIKOB:

TUAPOIU3, ICHATYpallvsl, KaYeCTBCHHBIE peaKINK Ha OETKU
BricokoMoneKysipHbIE COEAUHEHUS
OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMeEp,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MMOJIMMEPU3alliH, CPEIHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —

nojimmMepu3anusa U NOJIMKOHACHCAI A
3KCHCpHM€HTaHLHLI€ MCTOJAblI H3YUYCHHSA BCHICCTB U HUX npeBpameHHﬁ:

O3HAKOMJICHUE C O6p83LIaMI/I NPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyyKa U pE€3UHbL



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA:
Xumus. 10 knace: yue0. niast obuieodpazoBarenbHbiX yupexaenuii / O.C. I'abpuensn. -2023
METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA
1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronbHast kHUTa yuuTens.
Xumus. 10 ki1.: Meroaundeckoe nocodue. - M.: [lpoda, 2023.
2. I'abpuensn O. C., SmykoBa A. B. Tetpanp ais 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 10 xi1. K yue6nuky O. C. I'abpuensna «Xumust 10 xnace». M.: lpoda, 2023.
3. I'abpuensn, O. C. Metoauueckoe nocobue k yueouuky O. C. 'abpuensna «Xumus». 10
knacc / O. C. I'abpuensn. — M. : JIpoda, 2023
4. I'abpuensn, O. C. Meroauueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumus». 10

kiacc / O. C. I'abpuensn. — M. : Ipocda, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bu6mmoreka [JOK

http://him.1september.ru Enunas xomnekuus LIOP: [TpenmerHas xomiekus « XUMHUSD»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAyUYHBIE SKCIIEPUMEHTHI:

XHUMUA. KOJ'IJ'IGKI_II/U{ Poccuiickoro 06H1606pa30BaTeJIBHOFO noprajia



