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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOoBaHUN K pe3yiapTaTaM OCBOeHHS (GenepanbHO 00pa3oBaTEeNIbHOM MpOrpaMMbl CpEIHEro
obmero ob6pazoBanus (POII COO), npencraBiaeHHbIX B DeAepaTbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit denepanuu, pealu3yrIUX OCHOBHBIE
o0Opa3oBaTeNnbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXEHHH «CTpaTeru pa3BUTHs BOCHHTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3zpaboTKe MporpaMmbl IO XUMHUH, K ONPEIEICHUI0 00IIel cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS OOYYAIOUINXCS CPEACTBAMH yU4eOHOr0 ImpeameTa «XuMHUs» TS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJCpKaHUs, Pe3yIbTaToB OOy4eHUs U TPeOOBaHWI K ypPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHMe,  IOJIydaeMOe€  BBIMYCKHHKaMH  001ieo0pa3oBaTeinbHON
OpTaHU3aIlH, SBISIETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CIY)KUT 3aBEpIIAIONIIM
3TallOM peaju3alliy Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBbIX LIEHHOCTEH, IPUCYILIUX
L[EJIOCTHOM CHCTEME XMMHUYECKOro OOpa3oBaHMs. OJTH ILEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
pUpOAbI, (OPMUPOBAHUS MHUPOBO33PEHHS M OOIIeH KyIbTyphl YeJIOBEKa, a TAKXKE IKOJIOTHUUYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3zoBaHHe OO0y4aloOImMUXCS Ha YPOBHE CPEIHEro oO0Imiero oOpa3oBaHHsS CPEICTBAMH YYEOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe M0 XUMHUH €
yuéToM crienn(UKN HAyKH XUMUH, €€ 3HAUYeHUs B MO3HAHWUU MPUPOJBI U B MaTEPHAILHON KU3HU
o0IiecTBa, a TakXke C y4€TOM OOIMX LeJded M MPHUHLUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHEro ol1iero oopazoanusi B Poccuiickoii deneparuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT O0CcoOYI0 poJib B COBPEMEHHOU
[MBUIIM3AIIMU, B CO3JaHMH HOBOM 0a3bl MaTepualbHON KynbTypbl. OHa BHOCHT CBOM BKIaJ B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOI'O MBIIUICHUS, B CO3[JaHHUE LIEJTOCTHOTO MPECTaBIeHUs 00
OKpPY)KAIOIlleM MHUpPE KaK O €AMHCTBE MPHUPOJABI U YelloBeKa, KOTopoe (opMUpYETCs B XHUMHUU Ha
OCHOBE NOHMMAaHHUSI BEILIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHEM BEIECTB, NX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSAMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYIMMH €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThEMJIEMOMN
4acThI0 MUPOBOH KYJIbTYpPbl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO TPYyJa U KU3HU KaXKJIOTO 4jeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaKk HayKa cO3uaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HanpaBJieHa Ha pelIeHue TI00aTbHBIX MPO0IeM YCTOMUYUBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJOTMUECKON O€30MaCHOCTU U OXPaHbI 30POBBSI.

B coorBercTBUM € 00mKMMH UENSIMM W TPUHLIUIAMH CpPEAHETO O0OIIero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbI YpOBEHb H3Y4YE€HHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYpPHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOTUMYI0 UM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapnsromumMy npeameTa «XUMUs» SBISIOTCS 0a30Bble Kypcehl — «OpraHudeckasi XUuMHs»
u «O01Ias 1 HeopraHu4Ieckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZCP>KaHUSI KOTOPBIX SBIISTIOTCS



OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH MO HEOPTraHWYECKON XMMHUU (C BKIIOUCHHEM 3HAHUHA U3
o01Iell XuMUM) U Opranndeckoi Xxumun. @OpMHUpPOBaHUE JAHHON CUCTEMbI 3HAHUH MPH W3YUYCHUH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOTOO0Opasusi BELIECTB Ha OCHOBE
O0IIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas ¥ HeopraHudeckas
XUMUs» cpopMUpOBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOAXO0JA K H3YYEHHIO
y4yeOHOro marepuaiga M OOYCJIOBIEHA HCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONPEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKOW XHMMHHM BELIECTBA
paccMaTpuBalOTCAd Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHsS OPraHMYECKHUX COEAMHEHUH, a
TAaK’K€ Ha YPOBHE CTEPEOXMMMUYECKUX U D3JIEKTPOHHBIX IPEACTABIECHUH O CTPOCHMM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTUH — OT YIJIEBOJOPOJOB 0
CIIO)KHBIX OMOJIOTMYECKM AaKTMBHBIX COE€IUHEHHUH. B Kypce opraHuyeckod XUMMH IOJIy4arOT
pa3BuTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS IEpBOHAYAJIbHbIE
MIPEJICTABICHUSI O XMMHUYECKOH CBSI3U, KJIACCU(IMKALIMOHHBIX IPU3HAKAaX BELIECTB, 3aBUCHUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUN.

Ilon HOBBIM yIJIOM 3peHus B mpeaMere «Xumus» 0a30BOro ypOBHsSI paccMaTpUBaeTCs
U3YYEHHBIH Ha YpOBHE OCHOBHOIO 0O0LIero o0pa3oBaHMs TEOPETHUYECKUIl Marepuan u
(aKTOJOTHUECKUE CBEICHHS O BEHIECTBAX W XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi 1 HeopraHudeckas XUMHs» OOy4aroIIMMCsl MPENOCTaBIIAETCS BO3MOXKHOCTH OCO3HATh
3Ha4YeHHE MEePUOANYECKOI0 3aKOHA C OOLIETEOPETUUECKUX U METOJ0JIOTHYECKUX MO3ULIUH, IITy0xKe
MOHATh UCTOPHUYECKOE M3MEHEHUE (PYHKIHMI 3TOro 3akoHa — OT 00oO0Imaroei 10 00bsACHSIoIEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
IIPUMEHEHNH, a TAKXKE O XMMHYECKHX PEaKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHHUS
nononHsercds B Kypcax 10 wm 11 KiaccoB d2neMEHTaMM  COACpXKAaHMS, HMMEIOINUMU
KyJIbTYPOJIOTHUYECKMH M TPUKIAJHOM XapakTep. OTH 3HaHUA CIOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XUMHUHM C JpPYIMMH HayKaMH, pAacKpbIBalOT €€ posib B I0O3HABaTEIbHOM U
MPAKTUYECKON JIeATEIbHOCTH YeJIOBeKa, CHOCOOCTBYIOT BOCIUTAHMIO YBaKEHHUS K IpOLECcCY
TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHIOKEHHUH XMMHHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAUMMBIX IpoOJieMax, CBA3aHHBIX C XHMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMAIMIO M NPUMEHATh €€ Ul IMOINOJHEHUs 3HaHWM, pelieHus
MHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX MCCIEA0BAaTENbCKUX 3anad. B menom conepkaHue
y4eOHOro npenMera «XHMHsS» JAaHHOTO YPOBHS M3y4eHHs OPHUEHTHPOBAHO Ha (OpPMUpOBaHUE Y
o0yyaroluxcsi MUPOBO33PEHUYECKOW OCHOBBI IS MOHMMAHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPraHMYECKOr0 M OPraHM4YecKoro Mupa, oOyCJIOBJIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHMEM, MO3HABAEMOCTh NPUPOAHBIX SBJICHUM IyTEM dKCIIEPUMEHTA U
pelIeHusl TMPOTUBOPEUMH MEXAYy HOBBIMU (DaKTaMH M TEOPETHMYECKHUMHM IPEINOChUTKaMHU,
OCO3HaHHE POJIM XMMHMHM B DPELIEHUH SKOJOTHYECKHX MpodiieM, a Takxke MpolieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHAIIOB.

B mutane perieHus 3a1a4 BOCHUTAHUS, Pa3BUTHS U COLMAIN3ALUN 00YJarOMUXCsl MPUHATHIC
IIPOrpaMMOil 0 XUMHMM IOJAXOJbl K OIPEAEICHUIO COACPKAHMS W IIOCTPOEHMS IIpeIMeTa
npenycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCAJIbHBIX Y4YEOHBIX JAEWCTBUN, HMeoLuX 0a30Boe
3HAYEHHE JJIsl Pa3IMYHbIX BUJIOB JESTENbHOCTU: pelIeHUs npobiem, MorcKa, aHanu3a U o0paboTKu
uHbopManKK, HEOOXOAMMBIX JUIsl MPUOOPETEHUS ONbITa MPAKTUYECKOH M HCCIeN0BaTeIbCKON
JESTEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B [IO3HAHUU XMMHUH.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOI'O 001IIero oOpa3oBaHus, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMSs, MPH ONPEACICHUH COJICPKATEIHHONW XapaKTePUCTUKU
Lened W3ydeHUs TIpeaMeTa HalpaBJICHUEM IEPBOCTENIEHHOMW 3HAYMMOCTH  TPATUIIMOHHO
npu3Haéress  (GOpPMUPOBAHME OCHOB XUMHYECKOM HayKd Kak O0O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUUECKON JEATEIBbHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOMU
KyJabTypbl. C METOJIMYECKOW TOUKHM 3PEHHS TAaKOM MOJXOJ K OINPEICICHHUIO Ielell HU3ydeHus
MpeAMETa SIBJISETCS BIIOJHE ONPAB/IaHHbBIM.

CornacHO AaHHOM TOYKE 3pEHUsl TJIABHBIMU LEISMU M3Y4YeHUs npeaMera «XuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (opmupoBaHME CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIeld coCTaBIsIOLIEH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa, B OCHOBE KOTOPOW JIeKAT KIIOYEBBIC IMOHSATHUS,
(dyHIaMEHTAIbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHEC S3bIKa HAYKH, yCBOCHUE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHYECKOTO XapakTepa,
03HAaKOMJICHHUE C UCTOPUEU UX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEJCTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIui, HEOOXOAUMBIX A MPUOOPETeHUS YMEHUH OpUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUUYECKHUX SIBJICHUN, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTUUECKOU U
MIOBCEIHEBHOMN JKU3HH;

® pa3BHUTHE YMEHHUH U CIIOCOOOB JCITEILHOCTH, CBI3aHHBIX ¢ HAOIIOJACHHEM M 00BICHEHUEM
XUMHAYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBWJ Oe30macHoro oOpamieHus ¢
BEILIECTBAMH.

Hapsiny ¢ stuM, conepkarenbHas XapakTEpUCTHKA LeJIed M 3a/ad U3yYeHHs IpeaMeTa B
rporpaMme Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMHU B
cucteMe cpemHero obimiero oopasoanusi. CerojHs B MPENOJaBaHUN XUMHUU B OOJBIIEH CTENEeHU
oTIaETCsl MPEANOYTeHHE MPAKTUIECKOM KOMIIOHEHTE COAepKaHus 0O0yueHUs, OpUEHTHUPOBAHHON Ha
MOATOTOBKY BBIMTyCKHHKA 00111€00pa30BaTebHOIN OpraHu3aIuy, BIaICIONIero He HabopoM 3HAHUIA,
a (YHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CHOCOOAaMH W YMEHMUSIMH AaKTHBHOTO TMOJYYCHHS
3HaHUH ¥ MPUMEHEHHS UX B peabHOM KU3HU JJIsl pEIICHUs TPAKTUUECKHX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3y4YEHHUH MpeaMeTa « XUuMUs» TOMUHUPYIOIIee 3HaUeHHe MPHOOpeTaoT
TaKue 1eNH U 331a4u, KaK:

ajanTaiusi 00yJarouuxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIONIETOCS MHUpPaA, PopMUpOBaHUE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOATENIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHUsX,
CBSA3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

(dhopmupoBaHue y 00YyJarONMUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHITUH ), UMEIOIINX
YHUBEpPCAIBHOE 3HAYCHHUE Uil PA3IUYHBIX BHUIOB JIEATCILHOCTH: PEIICHUS MpoOeM, TOUCKa,
aHanm3za ¥ o0paboTku WHMOpPMANNUK, HEOOXOIUMBIX ISl TMPUOOPETEHHs OIbITa ACSITETbHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHMM XUMHUHU, a TaKXKe JUIsl OLEHKU C MO3ULMM
IKOJIOTUYECKONW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHWMHUYECKHX TIPOIIECCOB Ha
OpTaHW3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEM
o0OyJaromuxcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHWS MO XHMHHU B
COOTBETCTBUHU C JKM3HCHHBIMH IMOTPEOHOCTSAMHM, HCIIOJH30BAaTh COBPEMEHHBIE WH()OpPMAIMOHHBIC
TEXHOJIOTHH [IJISl TIOWCKA U aHAIM3a y4eOHOW W HAyYHO-TIOMYJISIPHOM MH(OpMAIMA XUMHYECKOTO
CoJiep KaHus;



(¢bopMUpOBaHHUE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOT'O MBIIIICHHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
IIPY IJITAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOT0 SKCIIEPUMEHTA,

BOCIHUTaHHE Y 00ydJaromuxcsl yOekIEHHOCTU B TYMaHHUCTUYECKOM HamNpaBIECHHOCTU XMMHUH,
e€ BaXHON poJM B pEIIEHUWU TI00aIbHBIX MPOOJIEM paIlMOHATIBLHOTO MPHUPOAONOJIL30BAHNUS,
IIOTIOJIHEHMSI SHEPreTUUECKUX PECYpCOB U COXPAHEHUS IPUPOJHOIO PABHOBECHSA, OCO3HAHUS
HEO0XO0AUMOCTH OEPEeKHOT0 OTHOILIEHHS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOpPETEHUS
OTbITa HMCIOJb30BAHUS MOJYYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalUAX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHOH o0nactu «EcTecTBeHHO-HAYYHbIE TPEIMETHI».

OO1miee yuCIO YacoB, OTBEACHHBIX ISl M3YYEHHs] XUMHUHM, Ha 0a30BOM YPOBHE CpPEIHEro
obmero oopazoBanwusi, cocrabisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Hezeno).



COJEP)KAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONM XUMMH

IIpeamer opraHMuYecKOW XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaaoB. Teopus CTpOCHHsS OpraHMYecKux coequHeHuid A. M. bytieposa, eé
OCHOBHbIE NOJOXKeHUsA. CTpyKTypHbIe (DOpPMYJIbI OpraHUYecKUX BemlecTB. ['omororus, usomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHbBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccu(pukanuu OpraHMYECKUX BemiecTB. HomeHkiaTypa opraHm4ecKkux
COeIMHEHUH (CuCTeMaTHyecKas) U TPUBHAJIbHBIC HA3BaHUs BAKHEHIIMX MpPENCTaBUTEIEH KJIACCOB
OpPraHUYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE MEeTO/bl M3YYEHHUs BELIECTB M UX IPEBPAIICHUN: O3HAKOMJIEHHUE C
o0pa3laMu OpPraHUYeCKHUX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U ONUCAHUE JEMOHCTPAILIMOHHBIX OIBITOB 10 MPEBPALLCHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJIOTHMYECKMH psA. Meran W 3TaH — MpOoCTEHIIHe
IIPEJCTaBUTENIN aJIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUs U TOPEHHUs),
HaXO0XJCHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psil. DTUIEH M NPONWIEH — MPOCTEHIINe
MPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBAa (pEeakuWu THIAPHUPOBAHUS,
raJJOTeHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHUe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetwnOyranueHn-1,3: cTpoeHue, BakHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psAll. ALETHIIEH — MPOCTEHIIHIA
MPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOeHHME, (U3NYECKHE W XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUHI, TOPEHNUS ), TOTydeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUSA W HUTPOBaHUS), IOJy4€HHWE W TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuueckue ceoUcCmea (peaKyuu 2ano2eHUupo8anus U HUMpOBAHUs), NOIyUeHue U
npumenenue. ToxcnyHOCT  apeHOB. I'eHeTmyeckas  CBSI3b  MEXKIY  yIVIEBOJOPOJAMHU,
MIPUHAUIEKAMMH K pa3JInYHbIM KJlaccaMm.

[IpupoaHble UCTOYHHUKHU YTIIEBOAOPONOB. IlpuponHblii ra3 u momnyTHble HEQTSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CrocoOsl nepepaboTku He(TH: MeperoHka, KpeKHHT (TEpMUYECKUH,
KaTaIUTUYECKUH ), mupoiu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOJYKTHI €Tro nepepadoTKH.

IKcnepumenmaivHvie MemoObl V3YUCHUS BELIECTB U WX NPEBPALICHUN: O3HAKOMIICHHE C
o0pa3laMu IUIacTMacc, KaydyykoB M pe3uHbl, koulekuuu «HedpTs» n «Yromby, MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEACHUE HPAKMUYECKOU padombl.
MOJIyYEHHUE TWICHA U N3YYEHHUE €TI0 CBOMCTB.

Pacuémmnuuie 3a0auu.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WU MPOAYKTa PEAKIINH 110 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX
BEILIECTB UJTU TTPOTYKTOB PEAKIIUH).



Kuciopoacoaep:kamue opranudeckue coeJuHeHUs

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (U3NYECKUE WU
XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU METajUlaMH, TajlOT€HOBOJOPOAAMU, TOPEHHE),
npuMeHeHue. BonopoiHble CBA3M MEXly MOJIEKYJIaMu CIMPTOB. [leiicTBUe MeTaHoa M 3TaHOJa Ha
OpraHu3M 4YeJoBeKa.

MHOroaTOMHBIE CIIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOeHHUe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3aMMOAECMCTBHE CO LIEIIOYHBIMM METaNIaMHU, KaueCTBEHHAsl pEaklMs Ha
MHOroaTOMHble cnuptThl). JleiictBue Ha opranusm uyenoBeka. IlpumeHeHue ruuepuHa u
TUJICHIJIUKOJISL.

@deHoI: CTpOCHHUE MOJIEKYJIbl, (PU3NUECKUE U XMMUYECKHUEe CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue peHona.

Anpnerunpl U kemownvli. DopManbIeruA, aueTAIBAETUA: CTpPOeHHE, (U3HUYECKHEe U
XMMHUYECKHE CBOWMCTBA (peaklMM OKHUCIEHHs M BOCCTAHOBJICHMs, KAayeCTBEHHbIE PEaKLUH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE NPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHAasi KHCIOTBHI:
cTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOIIMe Ul Kilacca KUCIOT, peaKius
sTepupUKanMK), MoaydeHue | npuMeHeHue. CTeapuHOBass M OJEMHOBAas KHUCJIOTHI Kak
MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, X
MOIOLIEE JCHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIposn3 ClOXKHBIX 3(QUPOB.
XKupsl. ['maponus xxupos. [Ipumenenue xxupoB. bruonoruyeckas posib KUPOB.

VYrineBoabl: cocTaB, KjlacCU(pUKaLUs YIiIeBOAOB (MOHO-, TU- U monucaxapuisl). ['nmokos3a —
MPOCTEHIINA MOHOCAXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYJNbl, (PU3MYECKHE W XHUMUYECKUE
cBoiicTBa (B3auMoelicTBue ¢ ruapokcuaom meau (l1), okucieHne aMMHaYHBIM PacTBOPOM OKCHIIA
cepedpa (l), BoccraHoBneHue, OpoKeHHE TIJIFOKO3bl), HAXOXICHHE B MPHUPOJE, MPUMCHEHHUE,
ouoznorudeckas poib. GotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnronosa Kak NnpupojHble mnonmmepbl. CTpoeHHE Kpaxmanaa U LEJUIIOJI03bI.
dusnueckue U XMMUYEeCKHe CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs! PEaKLUs C HOJIOM).

IKkcnepumenmanvHbvie MemoObl W3YUYECHHs BEIIECTB M HX IPEBPALICHUI: IPOBEIECHUE,
Ha0JII0/IEHNE U ONMCaHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbIE PEaKIIUU
OJTHOATOMHBIX CHHUPTOB (OKMCIeHHe 3TaHosia okcuaoM Meau (I1)), MHOrOATOMHBIX CIUPTOB
(B3aumopeiicTBue ramieprHa ¢ ruapokcugaom meau (I1)), ampaernnoB (OKMCICHHE aMMHAYHBIM
pactBopoM okcuna cepedpa (1) u rugpoxcunom memu (1), B3anmopeiicTBie Kpaxmaiia ¢ HOIOM),
nposeedenue nPAKmu4ecKou padomayl: CBONCTBA PACTBOPA YKCYCHOM KHCIIOTBI.

Pacuémnuwie 3a0auu.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakiuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIIECTBA WJIU MPOYKTa PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTcoaep:kaliye oprannyeckne coelMHeHusl.

AMHMHOKHCIIOTH Kak aM(pOTepHble OpraHuYecKue coequHeHus. PU3NUecKue U XUMHUECKUe
CBOWCTBAa AaMMHOKHMCIOT (Ha WpuUMepe TIMIuHa). buomormueckoe 3HaueHHE aMHUHOKHUCIOT.
[TenTuae!.

benkn xak MNPpUPOAHBIC BBICOKOMOJICKYIAPHBIC COCIUHCHUA. HepBI/I‘—IHaﬂ, BTOpHUYHasA H
TPETUYHAA CTPYKTYypa OcnkoB. XHMUYECKHE CBOMCTBA OECJIKOB: ruapoJsmns, JACHaTypanus,
KauUCCTBCHHLIC PCAKIIMU HA OCIIKH.



DKcnepumenmavhvle Menmoobl W3YyUCHHS BEIIECTB M MX MPEBPAIICHUI: HAOIIOICHHE U
OIIMCAHUC I[eMOHCTpaLII/IOHHBIX OIIBITOB: I[eHaTypaL[I/ISI 6€JIKOB HpI/I HaI‘peBaHI/II/I, IIBCTHBIC peaKHI/II/I
OCIIKOB.

BbICOKOMOIEKYJISIPHBIE COETHMHEHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COCAMHEHHUI: MOHOMEp, IIOJHMED,
CTPYKTypHOe 3BC€HO, CTCIICHb HOJII/IMepI/BaI_[I/H/I, CpeI[HHH MOJIeKyJISIpHaSI Mmacca. OCHOBHBIG METOAbI
CHUHTC3a BBICOKOMOHGKYHSIPHBIX COGI[I/IHCHI/Iﬁ — HOJII/IMepI/I?)aHI/ISI U ITOJIMKOHACHCAIIU.

DKcnepumenmabhvle Memoobl U3YUCHHs BEIIECTB M HMX IMPEBPAIICHUI: 03HAKOMIICHHE C
00pa3iaMu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Mesicnpeomemmuie céasu.

Peanuzanuss MeXnpeaMETHBIX CBSI3€M MpPU U3YyYEHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI 4Yepe3 HCIIOJIb30BaHHE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHITHH, TaK U
TIOHSATUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmmue ecTeCTBEHHO-HAYyYHbIC TIOHSTHS: SBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHUS,
aHallu3, CHUHTE3, Kiaccu(uKaius, MNEePUOJUYHOCTh, HAONIOJCHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJIETTUPOBaHUE.

dusnka: MaTepus, SHEPrus, Macca, aToM, dJEKTPOH, MOJEKYJa, SHEPTeTUUECKUI YPOBEHbD,
BEILIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHHE BEIECTBA, (PU3NUYECKUE BEIIMYMHBI M €IUHUIIBI UX
HU3MEpeHUsl.

buonorus: xnerka, opranusMm, Ouochepa, oOMEH BellecTB B oOpranusMme, (poTocuHres,
OHMOJIOTMYECKH aKTHBHBIC BElIeCcTBA (OCTIKH, YIIIEBOIBI, YKUPBI, (DEPMECHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, TOJIE3HBIE NCKOTIAEMbI€, TOTUIUBO, PECYPCHI.

TexHonmorusa: NMUIIEBbIE MPOIYKTHI, OCHOBBI PAallMOHAJIBHOTO MHUTAHMS, MOIOUIUE CPEACTBA,
JIEKApCTBEHHbIE U KOCMETHUYECKHE Ipenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMmudeckuil sneMeHT. AToM. Sapo aroma, WU30TOMBL. DJNEKTPOHHAs O00OJOYKA.
DHepreTUyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, O- smemenTsl. OCOOCHHOCTH
pacrmpeesieHust JIEKTPOHOB IO OpOMTAIsIM B aToOMax JJIEMEHTOB TEPBBIX YETBHIPEX TEPHOJIOB.
DnexTpoHHask KOHGUTYpAIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema xumuyeckux odaeMmeHtoB J[. U
MenaeneeBa. CBs3b MEPUOIUYECKOTO 3aK0HA U [leproanyecKkoil CUCTEMbBI XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyHnaM u
nepuoiaM. 3Ha4eHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBs3b. Buabl XUMHUYECKOW CBsI3M (KOBaJeHTHAas
HETIOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTaJTndecKkas). MexaHu3Mbl 00pa30BaHUsI KOBaJECHTHOM
XUMHYECKON CBs3W (OOMEHHBIH M JOHOPHO-aKIENTOpHBINH). BomopomHas cBsizb. BaleHTHOCTH.
DneKTpooTpULaTeabHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIDHOTO CTPOCHHA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAIMYECKUX PpEIETOK. 3aBUCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

IlonsatTe o aucnepcHbIX cucreMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranndecknx coeanHeHuil. HoMeHknarypa HeOpraHMYeCKHX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEILECTB, IPUHAUICIKAIUX K PA3TIMYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccupukanus XUMHYECKMX pEakUMH B HEOpPraHMYeCKOW U
OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUs M IPEBpAlLCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocThb peakuuu, €€ 3aBUCHMOCTb OT pPa3lIW4HbIX (GakTopoB. OOpaTHMbIe peakiuu.
Xumuyeckoe paBHOBecHe. DaKTOpBI, BIMAIOIIME HA COCTOSHUE XHUMHYECKOIO DPABHOBECHUS.
[Tpuuuun Jle [larense.

OnexTpoiauTuyeckas aucconuanus. CuiibHble W ciadble 37eKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

JKCHEPUMEHTAJIbHbIE METOABI M3YyYEHHUS BELIECTB M UX IPEBPAIICHUN: JEMOHCTpaLUs
tabimn «[lepuonnyeckass cucrema XumHYeckux odiieMeHToB J[. V. MenpaeneeBa», W3ydcHHE
MOJIETIE KPUCTAJUIMUECKUX PEIIETOK, HAOMIOACHUE U ONHCAaHHME JIEMOHCTPAILMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jioKeHUWe IMepoKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OIIpEZICIICHUE CpPelbl PAaCTBOPOB BEUIECTB C IIOMOLIBI0 YHUBEPCAIBHOIO HWHAMKATOPA, PEaKLUU
MOHHOTO OOMEHA), HpogedeHUue npakmuyeckou padomul «BivsHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUN.

Pacuémnuwie 3a0auu.

Pac4€rbl Mo ypaBHEHUSIM XMMHUYECKUX PEAKLMH, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€ThI C UCITOJIB30BAHUEM MTOHATUS «MACCOBas 0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmerannsl. Ilonoxenne Hemertamnos B llepnoanueckoil cucteMe XMMUYECKHX JJIEMEHTOB
J. W. MengeneeBa U OCOOEHHOCTH CTpoeHHMs aTomMoB. (Pu3nyeckue CBONCTBA HEMETAJLIOB.
AnoTponusi HEMETAUIOB (Ha MpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHoB, cephl, azora, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUN (OKCHJIOB, KHUCIOPOJCOJAEPKAIUX KUCIOT, BOAOPOIHBIX
COCIMHEHMUI).

[IprMeHeHrne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHHM.

Meramnsl. [lonoxenne mMeramio B Ileprnonnueckoi cucteme XxuMuueckux anemenTos 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JEKTPOHHBIX OO0OJOYeK aTroMoB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTawioB. CIIaBbl METAUIOB. DJIEKTPOXMMHUYECKUN PsJI HampsHKeHUH
METaJUIOB.

XWMHYECKHE CBOWCTBA BAXHEWUIIUX METAUIOB (HATPUW, KalWi, KadbllUid, MAarHWui,
AIIOMUHHM, IUHK, XpPOM, XKEJIE30, MEJIb) U UX COCTUHEHU.

O6m1re ciocoObl mosyyeHust MeTayuioB. [IpuMeHneHre MeTauioB B ObITY U TEXHUKE.

IKcnepumenmaivHbvlie MemoObl W3YYCHHs BEIIECTB W UX IPEBpAlICHUN: HW3Yy4YeHHUE
KoJuleKIMHu «MeTaliel U CIUIaBbl», 00pa30B HEMETAJIOB, PEHIEHHE SKCIEPUMEHTAIbHBIX 3ajad,
HaOJIIOZICHWe W ONKMCaHUE JEeMOHCTPAllMOHHBIX M JIaOOPAaTOPHBIX OIBITOB (B3auMOJEiCTBHE
TUIPOKCU/IA AIIOMHUHMS C PACTBOPAMM KHMCIOT U ILEJIO0YEH, KaUeCTBEHHBIE PEAKIMM HA KAaTHOHbI
METaJIJIOB).




Pacuémmnuuie 3a0auu.

Pacuétel macchl BemiecTBa Wik 00bEMa ra3oB 10O W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00hEMa, KOIMUYECTBA
BEILIECTBA) MTPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U JKH3Hb

Ponp xumum B 00€CHICUCHUU DKOJIOTMYECKOM, SHEPreTUIeCKOW M MHUIIEBON 0E30MacHOCTH,
pa3BuTuu MeAuuHbl. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUUYECKUX PEaAKIIHi.

[IpeacraBnenuss 06 oONMX HAYYHBIX MPHUHIMIAX MPOMBIILIEHHOTO MMOTYYEHUS BaXKHEHIIINX
BCIIIECTB.

UenoBek B MHpE BELIECTB M MATEpUAJIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl IS 3JIEKTPOHHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHUg W 370pOBbE YEJIOBEKA: IpaBWjia HCMOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
MpaBmIa O0E30MMaACHOTO MCIIOIH30BAHUS MPENapaToOB OBITOBOM XMMHH B TTIOBCSTHEBHOM JKHU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanu3anust MeXIIpeIMETHBIX CBSI3el MpU M3y4yeHUU OO0IIel U HeopraHuueckoi xumuu B 11
KJIACCe OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U
TIOHSATUH, SBJISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAy4HBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS, aHATU3,
CUHTE3, KiIacCH(pUKAIMA, TEPHOJUYHOCTh, HAOIIOICHHE, OSKCIEPHUMEHT, MOJICIUPOBAHHUE,
HU3MEpEeHUe, SIBJICHUE.

dusnka: marepusi, IHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTrHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: knetka, opraHmsM, O3KocucTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHONMOrus: XMMHUYECKasi MPOMBIILIEHHOCTh, METAJUTYpPIHsi, TPOU3BOACTBO CTPOUTEIbHBIX
MaTrepuaos, CEIIbCKOXO3SMCTBEHHOE MIPOU3BOJICTBO, MHIIeBas MIPOMBILIEHHOCTb,
(hapmarieBTHUECKas MPOMBIIIJIEHHOCTH, MMPOU3BOCTBO KOCMETHUECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJICKTPOHHAS TTPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pE3yJabTaTaM OCBOCHHS OOyYaIONUMUCS
IporpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnuyeckoil 0CHOBOM AJis pa3paboOTKU IJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS IIPOrpaMm
cpenHero obmero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA OIXO/.

B COOTBETCTBHHM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpEaMeETa «XUMUSI» Ha YPOBHE CPEIHEr0 00IIEero oOpa3oBaHUs BBIICICHBI
CJIETYIOIIIME COCTaBIISIONIHE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCHUMCKONW TPakJaHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOIIPEIEIICHUIO;

HAJIMYHE MOTUBAIUH K 00YyUEHUIO;

L[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAAUIINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaThCSI B CBOCU JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, MPHUCYIIMMH LEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHUs;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yAbTATHI OCBOSHHS MpeaMeTa «XUMUS JOCTHTAIOTCS B €AMHCTBE YUeOHOMH
U BOCIIUTATEIbHON NEATETbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMH, COLIMOKYJIbTYPHBIMHU,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJeajlaMM POCCHHCKOTO0 TpakJaHCKOro OOIIecTBa,
NPUHATBIMA B OOIIECTBE HOPMAMH M MpPaBHJIAMH TOBEACHHUS, CIMOCOOCTBYIOIIMMH MPOIEccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yUYarOIIAXCS.

JINYHOCTHBIE pe3ybTaThl OCBOGHUs NpeaMeTa «XHMHUS» OTPaKalT CcHOPMUPOBAHHOCTD
OTIbITA IO3HABATENILHOM U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIUXCs [0 peaau3aliy MPUHATHIX B
0O0IIIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENbHOCTH IPHU CO3AAHUU y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U T03HABaTENbHbIX 33/1a4, BHITOTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CTMIOCOOHOCTH TTOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI APYTHX
MIPH aHAJTN3€ Pa3JIMYHBIX BHIOB YUEOHOH e TEILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HayYHOMY HACIIEAMIO OTE€YECTBEHHOW XMMUHU;

YBa)KEHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUHU U MPAKTUIECKOTO IPUMEHEHUST XHMHH,
OCO3HAHHS TOTO, YTO JOCTIKEHHSI HAYKH €CTh PEe3yiIbTaT JTUTEIbHBIX HAOIIOICHHA, KPOITOTIMBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca U MOo3HaBaTEIbHBIX MOTHBOB B TOJIYYEHUH U MOCIEAYIOUIEM aHalIu3e HHpOpMaIuu
0 MePEeIOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBATH CHUTYAI[UH, CBS3aHHBIE C XUMUYCCKUMH SIBIICHUSMHU, U MPUHUMATH
OCO3HaHHbBIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TOBEJEHUE U IMOCTYNKH CBOUX TOBApHUIIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEJCTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMS LIEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 370POBbIO;

COOJTFOICHHSI TIPABUIT OE30MMACHOTO OOpAIICHHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYJOBOH JEATEIBHOCTH;

MMOHUMAaHHUS [ICHHOCTH IPaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOr0 MOBEICHUS
B CUTYallUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJEICTBHUM M HENPUITHS BPEAHBIX NPHUBBIUCK (YHNOTPEOJICHUS aIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHHA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEIOBATEIIbCKOW  JIeATeIbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUECKON U APYTHX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH MPAKTUYECKUX 3aJad COIHMAIbHOU
HaMpPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yYeHHUI0 Tpodeccuil pa3InyHoro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPpy/Ja U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIYalbHOW TPaeKTOpUM 0OpazoBaHusl, OymyIIei
npodeccun U peanuzaluyd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTHUYECKU IIeIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIe;

MMOHUMAaHUSI TJI00ANbHOIO XapaKTepa HKOJIOTMYECKUX MpoOsieM, BIMSHHUS IKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUH XUMHUU JUJIsl PELIEHUS BOIPOCOB
palMOHAIBHOTO IPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUATUS JCHCTBUN, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHON Cpere,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUATHBIE HSKOJOTUYECKHE TIIOCIECACTBUS TPEANPUHUMAESMBIX
JNENUCTBUN U NIPEAOTBPALIATh UX;

HaJU4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETPHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMH B
MMO3HABATEIPHOW, KOMMYHHUKATHBHON M COIMAIBHOW MPAKTHKE, CIIOCOOHOCTH W YMEHHUSI aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CNeUu(UKM XUMUU KaK HAayKd, OCO3HaHHS €€ poilu B (OPMUPOBAHHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO TMPEACTABICHUS 00 OKpYKaroIeM



MHPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B TOZHAHUU MIPUPOJAHBIX 3aKOHOMEPHOCTEN U PEIICHUHN
po0JIeM COXpaHCHHsI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHH JJII COBPEMEHHOW UMBUIM3AlUU: B €6
T'YMaHUCTUYECKOW HAMpaBJICHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepuaabHOMN
KYJIbTYpbI, PEHICHUHU TI00aJbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
JHEPTeTHUYECKOH, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUU MEIHUIIMHBI, 00ECIICUCHUN
YCIIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HayYHOM T'PaMOTHOCTH: TIOHUMAHHUSI CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJB30BaTh IOJyYaeMbIe 3HAHUS IS
aHaJIM3a ¥ OOBSICHEHUS SIBIICHUH OKPYKAFOIIET0 MUPA U POUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JenaTh 000OCHOBAaHHBIC 3aKTFOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C LEIBI0
MOJYYEeHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS PEIICHUS MPOOJIEM B
peaNbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpPECca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HEMpEephIBHOMY OOpa30BaHMIO M CamMO00pa3oBaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3iudHbIX chepax npodeccuoHaabHOM 1eITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBbIE JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXAUCHUIIIIMHAPHBIE
(MexxnpeiMeTHBIC) OOIIEHAYYHBIC TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOH KapTUHBI MHpa
crenu(uKy METOJOB TMO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEprusi, SBIIEHUE, MPOLIECC, CUCTEMa, HAyUHBIM (DaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIICIOBAaHUE, HAOIOICHUES, I3MEPEHHE, IKCTISPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble yueOHbIE AeMCTBUS (IT03HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHbIE),
obecneunBaromue GopmupoBanue (HyHKIMOHAIBHON T'PAMOTHOCTH M COLIMAJIBLHOW KOMIIETEHIIUU
oOyyaromuxcs;

CITOCOOHOCTH 00yJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Y4eOHble JAEMCTBHS B IIO3HABaTEIbHOM U
COLIMATIbHOU TIPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKAalOT OBIAJICHUE YHHUBEPCATbHBIMUA  YU4€OHBIMHU
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIIATUBHBIMU HeﬁCTBHﬂMI/I.

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l Mo3HaABaTCJIbHBIMHU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrUYecKHe AeiCTBUS:

CaMOCTOSITENTLHO  (DOPMYJIUPOBATh U  aKTYaIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €€
paccMaTpuBarth;

ONpEACIATh IeNIM JCATEIBHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTH PE3YyIbTAThI ACATEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

WCIONIb30BaTh MPU OCBOCHWU 3HAHUNW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTCPHBIC IIpHU3HAKN HOHSITHI 158 YCTaHaBJIMBATb nux B3aMOCB3b, HUCITIOJB30BATH
COOTBETCTBYIOIINE TIOHATHS JUTsI OOBSICHEHHUS OTJICIBHBIX (DAKTOB M SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;



yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSMU;

CTPOMTbH JIOTUUECKUE pacCyXJIeHUsl (MHAYKTUBHbIE, I€TyKTUBHbBIE, 10 AaHAJIOTUU), BBISBIISTDH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSIX, (OPMYIHMPOBATH BBIBOJBI U
3aKIIIOYCHUS;

IIPUMEHATh B IPOLECCE IO3HAHUS, MUCIOIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MTPeoOpPa30BBIBATh MOJICIIBHBIEC MPEACTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) 3JIEMEHTa,
XxuMu4eckas (opmyna, ypaBHEHHE XUMHUECKOW pEaKIMW — TpPH pEIIeHUH  Y4eOHBIX
II03HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC NMPEACTaBICHUS AJIS
BBISIBJICHUS XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBble HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUI;

dbopMynMpoBaTh LE€IM W 33Ja4d  UCCIEIOBaHMS, MCIIOJIB30BaThb IOCTaBJIEHHBIE MU
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsI
(hopMHPOBaHUS THITOTE3HI 110 MIPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIa/IETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOJIIOJATh 3a XOJOM IIpollecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJbl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUS, COCTaBISATH OOOCHOBAaHHBIM OTYET O MPOJAETaHHON
pabore;

IpuoOpeTaTh ONBIT YYEHUUYECKOW MCCIe0oBaTeIbCKOM M MPOEKTHOM JAEATeNbHOCTH,
IPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pELIeHHUs
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX MCTOUHUKAX MH(pOpMalMK (Hay4HO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MoOcoOMs, pecypchl VIHTepHera), aHaIM3UpPOBAThH
MH(OPMALIMIO Ppa3IUYHbIX BUAOB U (OpM TNpeACTaBleHUs, KPUTHYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;

(dbopMyIHMpOoBaTh 3ampochl M NPUMEHSATh pa3IMyHble METOABI NpPU IOHCKE U 0TOOope
uHpopManuu, HeoOXOUMOM [T BBIMOJIHEHHs YU€OHBIX 3a]1au ONpeIeIEHHOIO THIIA;

MPUOOpPETaTh OMNBIT MCIIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeacTaBleHHs HHPOpPMAIUU (CXEMBbI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BaTh HAYYHbIM S3BIK B KayecTBe CpEACTBA IMpU paboTe ¢ XUMHUYECKOU
nH(popManyen: TPUMEHATh MEXIIpeAMETHbIEe (pU3nUecKue 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
¢bopmyIbl, a00peBHaTypbl, HOMEHKIATYPY;

HCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEeMbl B XOJi€ TUAJIOra W/WIM JUCKYCCHUH,
BbICKa3blBaTh HUJAEH, (HOPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MIPEIOKEHHON 3a/1a4H;

BBICTYNIaTh C TpPE3eHTaluel pe3ylbTaTOB I103HABATEIbHOW JAESITEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIHO HJIN COBMECTHO CO CBEPCTHHUKAMU IMPH BBIMOJIHEHUH XUMHYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaju3allid Y4eOHOTO
npoekta U (OpPMYIMPOBATh BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA IyTEM
COIJIACOBaHUS MO3ULUHI B X0/ 00CYKAECHUS 1 0OMEHA MHEHUSIMH.



Ogaaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUSMU:

CaMOCTOSITENILHO TIUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIBHYIO JEATEIHHOCTb,
ompenensis €€ eI W 3aJa4d, KOHTPOJHUPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJularaeMblii  aJrOPUTM JICUCTBHI TIPU BBHIMOJHEHHH YYEOHBIX M HCCIEIOBATEIBCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO MX pelIeHUs ¢ y4ETOM MOJYyYCeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XMMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh IMPEICTABICHUNA O XMMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-Hay4HOI
KapTUHbl MHUpA, POJIM XMMHUHU B IO3HAHUU SBJICHUHA NPUPOAbI, B (OPMUPOBAHMHM MBILUICHUS U
KyJIbTyphl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
MIPaKTUYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 30pOBBIO U
IIPUPOJHON Cpeae;

BJIQICHUE CUCTEMOM XMMMUYECKUX 3HAHUMN, KOTOpasl BKIKOYAET: OCHOBOIOIATAIOUINE IOHTHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJIEKTPOHHAas O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCT, XWMHYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJIIpHAs Macca, MOJIIPHbBII 00BEM, YIIIEpOAHBIN CKeneT, (QyHKIIMOHAIbHAs
rpymmna, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIVIEBOAOPObL, KUCIOPO.
U a30TCOJEpXkKallie COETUHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opraHmdeckux BemiectB A. M. byrieposa,
3aKOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XHMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIe)KAIIUEe B OCHOBE IOHMMAHUSA INPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHUHM, (AKTOJIOTMYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJYyYEeHHUH U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAaKTHUECKOMN
NeSITEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIISTH XapaKTE€pPHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOLIME IOHSATHSA NPU ONUCAHMM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMUYECKYIO CHMBOJIMKY U COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHO) (HOPMYIT OpraHMYECKHX BEIIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUIl, N3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BELIECTB JUIS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPHUHA/JICKHOCTh H3YYEHHBIX OpPraHMYECKHUX
BEIIECTB 10 HUX COCTaBY M CTPOEHHUIO K OMNpeAeiIEHHOMY KIAcCy/TpyIme COeIuHEHUN
(YraeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHHS, BHICOKOMOJIEKYJIAPHBIE COSIMHEHMS),
JIaBaTh WM Ha3BaHWs 10 cucrtemarmyeckod HomeHkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX OPraHUYECKUX BEIIEeCTB (ITHIIEH, NpPONWIEH, AaleTHJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (peHo, GopMabAerul, aleTalbIeru, MypaBbiuHas KUCI0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEapUHOBAsl KUCIIOTA, TJI0K03a, (pYyKTO3a, Kpaxmal, LeNII03a,
TJIALKH);

C()OPMHUPOBAHHOCTb YMEHHUS OINpPENeNATh BUIBl XHMHUYECKOH CBSI3M B OpraHHMYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);



c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IMOJOKEHUS TEOPHUM CTPOCHHUS OpPraHUYEeCKHX
BemectB A. M. BytnepoBa s 0ObsSCHEHHsS 3aBUCHMOCTH CBOWCTB BELIECTB OT MUX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (GU3NUECKHE U XUMHUUYECKUE
CBOMCTBAa TUIMHYHBIX MPEACTaBUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, JTaH,
STWJICH, TPOIWJICH, amneTwieH, OyramueH-1,3, merunOyraauen-1,3, OEH30J, METaHOJN, ATAHOI,
STHJICHIJIMKOJb, TJIMIEPUH, (PEHOJI, aleTanblIerul, MypaBbuHas M YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, [eJUTi0103a, aMUHOYKCYCHas KHUCIIOTa), WJUTIOCTPUPOBATh T€HETHUYECKYIO CBS3b MEXIY
HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHMUYECKMX PEAKLUN C MCIOJIb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKU YTIIEBOJOPOIHOTO ChIphbs (He(DTh,
MPUPOJAHBII Ta3, yrojb), crnocoObl UX MepepadOTKU U IMPaKTUUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYHCIICHUS 0 XUMHUYECKAM ypaBHEHHUSAM (MacCChI,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH 0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJE€Th CUCTEMOW 3HaHHI OO0 OCHOBHBIX METOJAX HAYYHOT'O
MMO3HAHUS, UCIIOIB3YEMbIX B XUMUU TIPH U3yYCHUH BEIISCTB U XUMUYCCKHX SIBJICHUH (HAOIIOICHNUE,
M3MEPEHHE, SKCIIEPUMEHT, MOJACIIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATHSA PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BELIECTBAMU M HX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOJIATh TPAaBWJIA IOJIB30BAHHS XHMHUYECKOW TOCYIOH W
nabopaTOpHBEIM 000pPYJOBaHUEM, a TaK)Ke MpaBUJIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKILHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh M BBIMOIHATH XHUMHUYECKUNH OKCIEPUMEHT
(mpeBpallieHusT OPraHUYeCKHX BEIECTB IMPU HArpeBaHWM, TMOJTYYEHUE JITHICHA U U3YYEHHUE €ro
CBOMCTB, KaUeCTBCHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JICHATYypaIlis OCIIKOB MPH HArpeBaHUH,
I[BETHBIE PEAKIIMHN OENKOB) B COOTBETCTBUU C MPaBUIAMHM TEXHUKH O€30MAaCHOCTH MPH OOpalieHuu
C BemlecTBaMH M J1a0OpaTOPHBIM OOOPYIOBaHUEM, MPEJCTABIATH PE3YNbTAaThl XUMHYECKOTO
JKCIepUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX pEAKIUNA U (OPMYITHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOpPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c(OpPMUPOBAHHOCTh yYMEHUH COOJIOJaTh MpaBHJA SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEJIEHNUsT B OBITY W TPYAOBOW JEATEIBHOCTH B IIEISX COXPAHEHHUS] CBOETO 3I0POBbI M
OKpY’Kalollled NPUPOJHOM Cpenbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
onpeeaEHHBIX OPraHUMYECKUX BEIECTB, MOHUMAas cMbIch noka3arens [TK, nosicHaTe Ha npumepax
CrOCOOBbI YMEHBIIICHUSI U TIPEJOTBPAIIEHUS UX BPEAHOTO BO3CHCTBUS Ha OPTaHU3M YEIIOBEKa;

JUTsT O0YyYaromuXcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHUE NPHUMEHSTH
3HAaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHHUS BEUIECTB U XUMHUECKHUX SBJICHHIA;

JUISL CJIETIBIX U CIAOOBUIAIINX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitns mis 3anmucu XuMudeckux Gopmyi.

11 KUIIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:



c(hOpPMHUPOBAHHOCTD TMPEACTABICHUI: O XUMHUYECKONW COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWH SIBIICHUU MPUPOABI, B (DOPMHPOBAHUH MBIILICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOI CpeJIe;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPAsl BKIKOYAECT: OCHOBOIIOJIATAFOIIUE ITOHSATUS
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, - BIEKTPOHHBIE OPOMTAIM ATOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIAPHBIA 00BEM, BaJCHTHOCTh, DJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKass CBA3b (KOBaJEeHTHAs, HWOHHAsA, METaJUIMuecKasi, BOJOPOJHAs), KpPUCTAILIMYECKas
peméTka,  TUNBl  XMMHUYECKMX  pEaklMi,  pacTBOp,  AJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAS JUCCOLMALIUS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKlvy,
XUMHUYECKOE paBHOBECHE); TEOPHUH U 3aKOHBI (T€OpUS DIIEKTPOJIMTHYECKOW AMCCOLUAINH,
nepuoanueckuil 3akoH /. 1. Menneneesa, 3aKOH COXpaHEHUsI MacChl BELECTB, 3aKOH COXPAHEHUS
Y TIPEBpAICHUsI SHEPTUHU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHHU, MAPOBO33PEHYECKHE 3HAHUS, JIEKAINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX sIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBAaX, COCTaBe, IONYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWUITUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUYECKON
JEeATEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMCHHI BBISIBIISITh XapaKTEPHBIC MPU3HAKHA TOHITHIA, YCTAaHABIUBATH UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUU HEOPraHUYECKUX BEILIECTB
U WX NPEBPALLECHU;

c(OPMHPOBAHHOCT YMEHHU HCIIOJIB30BaTh XWMHUYECKYI0 CHUMBOJHMKY JJISi COCTaBJICHHUS
(bopMyJT BEIIECTB M YPAaBHCHUH XUMHUYCCKHX peakiMid, cucteMatuueckyo HoMmeHkiatypy (IUPAC)
Y TPUBUAIbHBIE HA3BAHMS OTJENIBbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIUA ras, YrJIeKHUCIBbINA ras,
aMMHUaK, raiéHasi U3BeCTh, HETallEHasl U3BECTh, TUTHEBASI COJA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENEesaTh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJl XMMHUYECKOW CBSI3M (KOBaJEHTHAs, HOHHAs,
MeTaJUIMYecKasi, BOJOPOAHAs) B COEAUHEHUSAX, TUIl KPUCTALIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJEKYNsSpHasi, HOHHAs, MeTajlIndyeckas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPraHMUECKHUX BEIIECTB 110
WX COCTaBy K OIpenelEHHOMY KIacCy/TpyIie COeAUHEHUH (TPOCThie BEIIeCTBA — METAJIbl U
HEMETAaIJIbl, OKCHU/IbI, OCHOBAHHUS, KUCIOTHI, aM(DOTEPHBIE TUPOKCUIBI, COITH);

c(hOopMUPOBAHHOCTh YMEHUM pacKphIBaTh CMBICT TIepuoanueckoro 3akona [[. . Menneneena
U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTENBbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePH30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKUX
aneMmeHToB 1—4 nepuonos Ilepuoanueckoit cucrembl xumuueckux 3nemeHToB [[. 1. Menneneesa,
UCIIOJNIB3YS TOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHYECKUE YPOBHMU», OOBICHSITH
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCAMHEHUH IO IEepHuojam U
rpynnam Ilepuoauueckoit cucremsl XxuMuueckux 3iueMeHToB . . Menzaeneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHE CBOWCTBA
HEOPraHWYECKNX BEIIECTB PA3JINYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOU
CBA3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMH C IIOMOUIIbI0 YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;



c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKHUE PEAKIHH 10 Pa3InYHbIM
MpU3HAKaM (YUCIIy U COCTaBY PEarupyronIux BEMIeCTB, TeIIOBOMY 3D (eKTy peakinu, n3MESHESHHIO
CTETIEHEeH OKMCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIACTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBIISITh YPABHEHHUS PEAKUUN Pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YpaBHEHHUS peakUUid HOHHOTO OOMEHa, y4YUThIBas YCIIOBUS, NMPU KOTOPBIX STH
peaKIu UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, MOATBEPKAAIOIINE KAYeCTBCHHBIN COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
PeaKIMii TOCPEACTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(hOpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakIHHU OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrOo pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTense);

c(hOPMHUPOBAHHOCTh YMECHHI XapaKTePH30BaTh XMMHYECKHE TPOIECCHI, JISKANTUE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUsS CEepHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMUPOBAHHOCTh
npejacTaBieHuii 00 OOIMX HAy4YHBIX MPUHIUMNAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HWCIOIH30BAHUEM TIOHSTHUS
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPEY, 00BEMHBIX OTHOUICHHUM ra30B MPU XUMUUYECKUX PEaAKIIHSIX,
Macchl BeUIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM O0bEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peaky Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChl BEUIECTB, IPEBPAILICHUS K COXPAHECHHS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIO/IaTh TMpaBHJIa TOJH30BAHHUS XMMHUYECKOW TOCYAOH U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe MpaBHiia OOpAaIIEeHHUs C BEIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH M BBINOJIHATH XUMHUYECKHH JKCIEPUMEHT
(paznoskeHue MepoKCUaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTopa, ONMpeAeNeHUEe CPelbl pacTBOPOB
BEIIECTB C TTOMOIIbIO YHHBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3NUYHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkify, peaKkIIMi HOHHOTO 0OMEHa, Ka4YeCTBEHHBIE PEeaKIMU Ha Cyib(ar-, kapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHs, PEUIEHHWE OSKCIEPUMEHTAIBHBIX 3a7a4 IO TeMaM
«Metamnel» u «HemeTtannel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MAaCHOCTU TPHU
oOpallleHuu ¢ BelIeCTBaMU U JIaDOpaTOpPHBIM O0OpYyIOBaHHEM, TPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (¢GOpMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyTupOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYI0 WH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaUU, THTepHET U Ipyrux);

cOpPMUPOBAHHOCTh yYMEHUU COOJIOJAaTh MpaBHJA SKOJOTMYECKH IIeJIecO00pa3HOro
MOBEJEHNUs B OBITY W TPYAOBOW JESATEIBHOCTH B IIEISAX COXPAHEHUS CBOETO 3J0POBBbS H
OKpY’Karollled MPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA >KUBBIE OpPraHU3MbI
OnpeAeNEHHBIX BEIIeCTB, MOHUMas cMbicn mokazatens [IJIK, moscHATH Ha mpuMepax crocoObI
YMEHBIIIEHUS U TIPEAOTBPAIEHUS X BPEIHOTO BO3JACHCTBHUS HA OPTaHU3M UEJIOBEKA;

JUIsT O0YyYaromuXcsi C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: yYMEHHE TPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKHUX SBJICHHIA;

JUTSL CJICTIBIX U CIAOOBUISAIINX OOYYAIONIMXCS: YMEHHE UCIOIb30BaTh PEIbeHO-TOUCUHYIO
cucteMy o6o3HnaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 2
M. bytieposa
Hroro no paszneny 2
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 5
' UX mepepaboTka
Hroro no paszneny 12
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 5 1
' Cnoxubie dGUpbI
3.3 VYrneBoasl 3 1
Hroro no pazneny 12




Pa3znen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 3
Hroro mo pazneny 3
Pa3znea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S
5.1 [TImactmaccel. Kayuyku. Bonokna
Hroro no pazneny
Pe3epB Ha aAMUHUCTPATHBHBIE KOHTPOJbHbIE 3 3 AJIM
padoTsI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4
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HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3
' XMUMHUYECKHX daementos JI. 1.
MenpeneeBa
12 Crtpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 7 1 AJIM 1
Hroro no pazneny 14
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meranbl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX )
' BEILIECTB
Hroro no pazaeny 15
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHS U )KH3Hb 3
Wroro no pazneny 3
Pe3epB Ha agMHMHMCTPATUBHbIE KOHTPOJIbHbIE
P P P 2 2 AIIM

padoThbI
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
o Xumusi, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIIMOHEPHOE 00IIECTBO
«M3narenscTBO «lIpocBemenune»
o Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKInoHepHOE 00IIECTBO

«M3narenbcTBO «lIpocBemenune»

METOJJUYECKHUE MATEPHUAJIBI J1JI5S1 YUUTEJISA
¢ Ypoku xumuu B 10 xnacce. bazoBelit ypoBenb. Metoaunueckoe nocodue. O. C. I'abpuensn, U. I
Octpoymos, C. A. Cnagkos. M: [Ipocsemenue, 2022.

e Meronnueckoe nmocooue Xumus 11 kiacc, O.C. ['abpuensH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran GpyHIaeHTATFHOTO XUMHUYECKOTO 00pa30BaHUs
http://www.chemnet.ru

Kypnan «Xumus»

http://him.1september.ru

HeOpFaHI/I‘IGCKaSI n OpFaHI/I‘IeCKaSI XUMUA. BI/II[GOOHI)ITBI.
http://school-collection.edu.ru/collection/chemistry
Komneknus: ectecTBEHHOHaAYYHbIE SKCIIEPUMEHTHI
http://experiment.edu.ru

Kypnan «Mup xumun»

http://chemworld.narod.ru

Kypnan «31eMeHTbI»

http://elementy.ru/chemistry

decTUBaIb MEJArOTHYECKUX UlIeH «f Uy Ha ypoK»
http://festival.1september.ru/subjects/4/
«Y4uurenbcKas ra3eray

http://www.ug.ru/

Poccuiickuit 06pa3oBarenbHbIi HOpTal
http://www.school.edu.ru/

VY4eOHo-MeToInYeCKHEe MaTepuabl 0 XUMHU
http://www.alhimik.ru/

Bcepoccuiickas onuMIinana mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru
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