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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XWMHM HAa YpPOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepasbHOM  rOCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuu, pealM3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE NPOTpaMMbl, U
OCHOBHBIX TONIOKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSIEHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUSL U pa3BUTUSL 00yYarOMINXCs CPEACTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJlep)KaHMsl, pPe3yJbTaTOB OOydeHUs W TpeOOBaHMM K YPOBHIO TMOJIOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE o0Opa3oBaHue, oJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHYECKOro o0pa3oBaHMs. OTH IIEHHOCTH KacalTcs
MO3HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpENesieHbl B
nporpaMMme MO XUMUU C Y4€TOM cCheuuUKd HAyKh XUMUHU, €€ 3HAaYyeHUs B
MO3HAHWUU TPUPOABI U B MaTEpPHAIbLHOM KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX [enedl M MNPHUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJ B (OPMHUPOBAHHE PALIMOHAILHOTO HAYYHOTO MBILIUICHUS,
B CO3/IaHHME€ LEIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPO/Bl M YellOBEeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH PUMCHCHHSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJoro ujeHa oOuiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMMU TENSIMH W TPUHIUIIAMH CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOAOJDKEHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisitomiuMu  ipeiMeTa  «XHUMHs»  SBISIFOTCS  0a30BbIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAyKH: CHCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TCOPUN XUMHH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOpUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPENeIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKON XHWMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKUX M IJIEKTPOHHBIX
NpEeACTaBIEHU O CTpoeHuH BemlecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
NPEICTABIICHUS O XUMHYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAEeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuanl | (PaKTOIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3HUIUH,



INIyO)Xe TMOHSATh HWCTOPUYECKOE HM3MEHEHHE (DPYHKIMII 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MNpOTEeKaHus JonoiHsercas B Kypcax 10 m 11 ximaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMHU HayKaMH{, PacKpbIBAOT €€ pPOJjb B IO3HABATEIbHOM M MPaKTUYECKOH
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHUS K IMPOLECCy
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOILNECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(POPMALMIO U
OpUMEHATh €€ [ TOMOJHEHUS 3HAHWM, pElIeHUs HMHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JTaHHOTO  YPOBHSL ~ M3YyYEHHsT OPUEHTHPOBAHO  Ha
dopmupoBaHue y 0OydarOIIUXCsI MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHUMAaHHS
dunocopckux uaeH, TaKUX KakK: MaTEepHAIbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTb IPUPOJHBIX SIBJIEHUA IYyTEM O3KCIIEPUMEHTA U
pelleHus] MPOTUBOPEYMH MEXKIAy HOBbIMH (PaKTaMM U TEOPETHYECKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHTAHMS, pa3BUTUS W COLMAIIMA3ALMUHU
oOy4aromuxcss NPUHATbIE MNPOrpaMMON MO XUMHHM TOJIXOJbI K OMNPEIEICHUI0
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JIEATEIIHOCTU: pEHIeHUs MpoOJjieM, IOUCKA, aHaliu3a U
00paboTku nHGOpMAIHU, HEOOXOIUMBIX JJIsI IPUOOPETEHHUSI ONbITA MPAKTUYECKON
U HCCIEN0BATENBCKON AESITEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsl, TAK U HA YPOBHE CPEHETO OOIIET0 00pa30BaHMs, IPU ONPEAECIECHUN
COJIEP>KATENIbHOM XAPAaKTEPUCTUKHU LEJeld HW3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM U3y4EeHUs
peIMeTa SBJISETCS BIOJIHE ONPABIaHHBIM.



CornacHO JTaHHOW TOYKE 3PCHUS TJIABHBIMH ICISAMH HW3YYCHHS TPEaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (QopMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCUIICH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKAT KIOYEBbIC TOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNY MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUeH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MPAKTUUECKON U TIOBCETHEBHOM KU3HM;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTuM, comepikaTelbHasi XapaKTepUCTUKA IeJIeld U 3aJ1a9 U3ydeHUs
npeaMeTa B IporpaMMe 10 XMMUW YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XWMHUHM B OONbINIEH  CTemeHW OTHAETCS  MPEATNOYTCHUE
NPAKTUYCCKON KOMIIOHEHTE COJACpXaHus OOYy4YCHHS, OpPHUEHTUPOBAHHOW Ha
IOJITOTOBKY BBIMYCKHUKA 00IIIE00pa30oBaTEIbHOW OpraHMU3alliy, BJIAJCIONICTO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSIMUA aKTUBHOT'O TIOJYYCHHsI 3HAHWUN M NMPUMEHEHUS WX B PEAbHOU >KU3HU
JUTS pEIIICHUS TIPAKTHYCCKUX 3a71a4.

B cBs3M ¢ 3TUM mpU U3Y4YEHUH TMpeaMera «XHUMHS» JOMUHUPYIOLIEe
3HaU€HHE MPUOOPETAIOT TAaKKE LIETU U 3a]]a4H, KaK:

aganTamnys 00yJaromuXcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBAaHWE  WHTEUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JMJIS PAa3JIMYHBIX BHUIOB
JIESITEeNHHOCTU: PEIICHUs MpoOJeM, MOUCKa, aHaIM3a U 00pabOTKM MH(OpPMAIIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOC MECTO B TIO3HAHWHW XUMHUH, a TaKKe I OICHKH C TIO3MIHI
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEIY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsi TIOMCKA U aHajau3a yuyeOHOW U
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOJII0IaTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
PalMOHAIBHOI'O MPUPOIONOIb30BAHUS, OMOIHEHUSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).

Cesa3b padoyeil MporpaMmmbl ¢ IPOrpaMMoOid BOCIIUTAHMS
1.®opMupoBaHME MUPOBOCHIPUITHS W MHUPOBO33PEHUS YUYAIIUXCS HA OCHOBE
pPa3BUTHS IMO3HABATEIbHBIX BO3MOKHOCTEN JINYHOCTH.
2.®opMUpPOBaHNE MOTUBALIMOHHO-LIEHHOCTHOT'O TTIOBEJECHUS.

B 5TOoM HampaBieHMM BOCHHUTAHWS MOKHO BBIICIHUTh OTHACIIBHBIE BaKHbBIC
OPUEHTHUPBI, KOTOPBIC SIBIAIOTCS HEOOXOAUMBIMH KOMIIOHEHTAMH JHUYHOCTHOTO
pa3BUTHSL.

a) [TpunsTre mogpocTkaMu 0a30BBIX OOIIEUYEIIOBEUECKUX IIEHHOCTEH.
0) Bocniutanne HpaBCTBEHHOCTH KaK ITOKA3aTeNs BOCIIUTAHHOCTH JIMYHOCTH.

B) Bocnurtanue Tpynon00usi, CO3HATEIBHOTO, TBOPYECKOTO OTHOIICHUS K
00pa30BaHUIO U TPYNY, MOJATOTOBKA K CO3HATEIILBHOMY BBIOODPY Mpodeccumu.

3.Bocniuranue IrpaXaaHCTBCHHOCTH, ITATPHUOTHU3MA.

Hcnonp3oBaHue ooraroro HCTOPUYCCKOTI'O, KpacBCA4YCCKOTO COOCPKAHUA
XUMHNYCCKOI'O 06pa30BaHI/I$I, 3HAaKOMCTBO C XM3HBbIO BBIJAIOIINXCA OTCUCCTBCHHBIX



Y4EHBIX-XUMHUKOB, SBUBIIMX MPUMEPHI TPAXKIAHCKOTO CIYKEHHUS, HCIOJHEHUS
MaTPUOTUIECKOTO J0JTa, CITIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TEPONIECKOMY
IPOIUIOMY U HacTosimeMy Hamiero OtedectBa, (POPMHUPOBAHUIO MIPEACTABICHUM O
pa3BUTUM HAyKU XUMHUHU U XUMHUYECKHX MPOU3BOACTB B Poccum, 00 ux ponu u
3HAYEHWHU B KU3HH OOIIECTBA U TOCYIapCTBA.

4.BocriuTaHue 3KOJIOTHYECKOU KYIbTYpPhl, KYJIbTYPhl 3JI0pPOBOTO M 0€30MacHOTo
o0Opa3za KU3HH.

UckmounTenbHyl0 BaXXHOCTh MPUOOPETAET 3TO HAIMpPABICHUE JISI CTAHOBJICHUS
LIEHHOCTHBIX OTHOLICHUN y4YalIUXCS K MPUPOAE, JIOISIM, CBOEMY 3J0POBbIO; IS
dbopMUPOBaHUSL IKOJIOTUYECKOTO MBIIIJIEHUS M SKOJOTMYECKOM TpaMOTHOCTH B
pa3HbIX cdepax ACSITENbHOCTH; JUIsl TIOHMMAaHHsS B3aWMMHOW CBSI3U 3JI0POBBS,
JKOJIOTMYECKOI'0 KayecTBa OKPYXKAIOLIEW Cpenbl U DKOJIOTMYECKOW KYJIbTYPBI
YEJIOBEKA.

5.BocnuTaHne NEHHOCTHOrO OTHOLIEHMsI K MPEKpacHOMY, (hOpMHpPOBAHHE OCHOB
ACTETUYECKOU KYJIBTYPBI.

[IoHnMaHue NPEKPACHOr0 Kak 4YeIOBEYECKOM LIEHHOCTH, BOCIPHUSATHE HCKYCCTBA
KaKk oco0oi (opMbl MO3HAHHMA M IpeoOpa3oBaHMsS MHUpPA BO3HUKAIOT Yepe3
ACTETUYECKOE BOCHPHUATHE NPEIMETOB H SIBICHUN OKPYXKAIOIIEr0 MUpa, B
npoLecce pa3BUTHsI CHOCOOHOCTEW MOAPOCTKOB BHUJIETh W LIEHUTH MPEKPacHOE B
npupoae, ObITy, TpyAe, Hayke U TBopyecTBe Jojed. BaxHbiM acnekToM
BOCIIUTATENIbHON JESATENBHOCTH YUUTENS SABISETCA aKLICHTUPOBAHUE ICTETUUECKUX
IPOSIBJIICHUN B y4€0€ ¥ BHEYPOUHOM KM3HU ILKOJbHHUKOB.

6.I1porneccyanbHO-IEATEIEHOCTHOE HATIPABJICHHUE.

[Ipeanonaraer co3nanue ycClIOBUM (BOCHUTHIBAIOIIEH Cpenbl) HJisi pean3aluu
yYaIIUMHUCSA CBOMX TO3HABATEIbHBIX, MHPOBO33PEHUYECKUX, HPABCTBEHHBIX,
ACTETUYECKUX, KOMMYHUKATHMBHBIX, TBOpYECKMX mnoTpeOHOocTel. B mporecce
OCYIIECTBJICHUS Pa3HOOOpPA3HBIX BHUIOB JEATEIBHOCTH, Yy4alMecs IMOJy4aroT
BO3MOXHOCTh YCBaWBaTh Pa3HbI€ COLUAIIBHBIE POJIU, MPOUCXOAUT 3aPOKICHUE UX
JICJIOBOM  KYJIBTYPBI, TPOSBISIOTCS JHAEPCKUE KauecTBa, (HOPMHUPYETCS OIbBIT
COTPYJHHUYECTBA CO CBEPCTHUKAMHU U B3pOCIbIMU. B curyamnusx, tpeOyromux
JUYHOTO BbHIOOpa U JEJIOBOM AaKTUBHOCTH, MPOUCXOJUT OCBOEHHE YMEHUU
CaMOCTOSITEJIbHO TNPUHUMATh PEMIEHUS W HECTM 3a HHUX OTBETCTBEHHOCTb,
OpPraHU30BBIBATh M TMPOEKTUPOBATH COOCTBEHHYIO NIESITEIBHOCTh, OCYILIECTBIISITh
caMOyTIpaBJIEHUE.



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTUHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHNE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE M
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYeHUEe H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PAX. DTHUJIEH U NPONMUIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeUne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuu T'MAPUPOBAHUS, rajlOreHUPOBAHMS, THApPATALIUH,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

IIpupogHble MCTOYHUKM YIJIEBOXOPOAOB. IIpupoaHblii ra3 M IOMyTHBIE
HedTsHble Ta3pl. HedTs m e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTKu HEPTH, UX NPUMEHEHUE B IIPOMBIIIIEHHOCTH U B ObITY. KaMmeHHBIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHMs BEUIECTB W MX IPEBPAILCHUM:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHble 3anaym.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOECHHUE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuuM C aKTUBHBIMH MeETaJlJIaMH,

rajoreHoBOJOpOJaMU, TOpPEHUE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaroMHbl€  COMPTHL. ODTWICHIJIMKOIb W  TJIMIEPHH: CTPOCHHE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IICIIOYHBIMH
MeTajulaMi, Ka4eCTBEHHAsl peakiisi Ha MHOIroaToMHbIe crnupThl). JlelicTBue Ha
Opra"u3Mm 4yenoBeka. [[pumeHeHne rimuepruia U STUJICHT UK OIS,

®deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH ), IOJTYYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYECKHE CBOMNCTBA (CBOMCTRA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

Cnoxnbie >¢Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeroasl: cocTtaB, kjaccuukamums — yrieBoaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemwiono3el.  dusnyeckre M XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
npoBe/ieHrne, HAOJIOJIEHUEe W ONHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcusiom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJECHCTBHUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBue Kpaxmana € HOIOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWMCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallCHUM:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
NOJIMMEPU3ALINS U TTOJIMKOHEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYHIECTBISIETCS Yepe3 HKCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, Kiaccu(UKaIms, MeprUOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBA, (PU3MUECKUE BETMUUHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTWYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: mNHINEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMudeckui snemMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHusl 3JEKTPOHOB M0 OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M [lepmoandeckor CHCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIIaM MW MEPHOJaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSIpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBS3W (OOMEHHBIM U JOHOPHO-
akLenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTue 0 mucnepcHbIX cUcTemax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPraHWYECKUX BEMIECTB. | €HeTuYecKash CBsA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHWYECKOW U OpPraHWYEeCKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

CKOpOoCTh peaklyy, €€ 3aBUCUMOCTh OT paziuyHbIX (paxTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuyeckoro pasHosecus. [Ipunnun JlelllaTenbe.

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METOJIbl HM3YYEHHMS BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomun «lleprogudeckas cucrema XuMuIeckux 3jaeMmenToB 1. .
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEACICHUE CPEIbl paCTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHATHUS «MAacCCOBasd
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONHUS HEMETaUIOB (Ha MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yraepoga M KpEeMHHMsS) M MX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJCOJAEPHKAIIMX KUCIOT, BOJIOPOJAHBIX COCAUHECHUI).

[IprumeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCIMHECHUM.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJT HAMIPSI)KEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme cnocoObl MonyyeHus: MeTamioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl W3YY€HHUS BEIIECTB U HUX NPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C pacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUeCTBEHHbIEC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIYYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Martepuainbl JUIsl 3JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPABWJIA HCMHOJBb30BAHUA JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 6€30MacHOr0 MCIOJIb30BaHUS MPEnapaToB OBITOBOW XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst MeXnpeaMeTHBIX  CBs3ed TOpU  H3ydyeHUH oOmed u
HEOpraHnueckoi xumMuu B 11 Kilacce OoCylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBbIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKALU, TMEePUOJIUYHOCTh, HAOIIOJICHHE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PAJHOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIecTBa, (PU3MYECKHe BEIMYMHBI M €IWHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaEeMbIE, TOILIMBO,
pecypchl.

TexHomorus: XUMUYeCcKasi MPOMBIIINIEHHOCTh, METaJUTyprusi, MPOU3BOICTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYalOIIMMHUCS TMPOTpaMM CpPEIHEro oO0Iero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B CcOOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIICHUIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMUMH IIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCHHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYruX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
NPUMEHEHUS] XMUMHUH, OCO3HAHUSI TOrO, YTO JOCTHKECHHS HAyKHU €CTh PE3YJbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEAOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApUILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAHMS I1IEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€301acHOro MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JIIOJEH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUH;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHON CPENbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpefie, YMEHHS TPOTHO3UPOBATH HEOJIATONMPHUATHBIE IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTHYECKOMN HaMpaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATHUBHOW W COLHUAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMaHMS CcnenuUKA XUMHU KaK Haykd, OCO3HaHUS €& polu B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECH S,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3JIJaHUM HOBOM 0a3bl MaTepUabHOU KYJIbTYPHhI, PEIIEHUH T100aJbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOU, IMUILIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCHOJb30BATh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON eI TEINbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMM 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(HUKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbIl (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIMOHATBHON
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCHUILUITMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C MMOCTABJICHHBIMU LIETAMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKWA MOHSATHUHA U YCTAHABJIMBATh MX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEJH, PE0OPA30BBIBATH MOJIETBHBIEC MPECTABICHUS — XUMHUECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BAaHHBIE MOJEIIbHBIE MPEICTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOII0JAaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperatb OMNbIT YYEHUYECKOM HUCCIAEAOBATEILCKOM W MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3ajJlady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHMUSL.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpIKAHUsS, CIPABOYHBIC TOCOOWS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
peACTaBIeHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(GopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3JIMYHbIE METOAbI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeacTBa NOpH paboTe C
XUMHUYECKOM HMH(pOpMalMeil: NpUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgBjajieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3alui y4eOHOro NpoeKTa U (OPMYIHUPOBATH BBIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIIATH CBOIO I[O3HABATEIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ Y4ETOM IMOJIy4eHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOaHAJIN3a
Y CAMOOLIEHKH.

IHPEIMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudyeckass XUMHS»
OTPAXKAIOT:



c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHUUW B TIO3HAHUU SIBJICHUU
npupoabl, B  (QOPMUPOBAHUM  MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJTsI PENICHHS IPAKTUIECKUX 3a71a9
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO M MPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraoOlMe TMOHATUA (XMUMHYECKHM JJIEMEHT, aToM, JJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AIEKTPOOTPULIATETbHOCTh, XMMHYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpalléHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIM O00BEM, YrIEpOJaHBIM cKener, (yHKIMOHAJIbHAS TpyImIa,
panuKai, U30MepHsl, U30MEPBI, TOMOJIOTUYECKANA DAL, TOMOJIOTH, YTIEBOAOPOIBI,
KHCIIOPOJI M a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, IOIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
opranuueckux BeniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3bIK XHMHUU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXKalUue B OCHOBE IMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SABJICHUM, (PAKTOJIOrMUYECKUE CBEJIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHWN BaXKHEUITUX OPTaHWYECKUX BEIIECTB B OBITY U
IIPaAKTUYECKOMN JEATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBJISATH XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
ONMCAaHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIst
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpallEHHON)
dbopMyn OpraHMYecKuX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
V3TOTABJIMBATh MOJEIN MOJIEKYJI OPTaHWYECKUX BEMIECTB I WUIKOCTPALMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh yYMEHUN YCTAaHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpPraHMYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHUi (YrJIeBOAOPOIbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHUs, BBICOKOMOJICKYJIIPHBIC COCIWHEHMsI), JaBaThb WM Ha3BaHUS [0
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NpPUBOAUTH TPUBUAILHBIC
HA3BaHUS OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITWIIEH, MPOMWIECH, AllETUJIEH,
STWJICHTJINKONb, TIUIEpUH, (eHon, (GopMmanbaerus, ameTaablerujl, MypaBbUHASL
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpyKTO3a, KpaxMal, 1eJIII003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1y 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTUJICH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMHU YPABHEHHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMM C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUYHUKHU YTIEBOJOPOIHOIO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCICHHUS 10 XWUMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh yMEHHI BJIaJIETh CHUCTEMON 3HAHWU 00 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKHUX BEIIECTB [IPU HArPEBAHUHU, MOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHATypalus OEIKOB MpPHU HArpeBaHWM, I[BETHBIC pEakiMu OElIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBAThH BHIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUsT B OBITY U TPYJAOBOM JEATENbHOCTH B IEJAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W NPEAOTBPAIIECHUS HMX BPEIHOIO BO3IACHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHUMUHA B TIO3HAHWUH SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKas, BOJOPOIHAS), KpUCTA/LINUeCKas peniéTka,
TUNBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIMUTHI,  HEIJIEKTPOJUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakini, XUMHUYECKOE DaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W MPEBPAICHUS] SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHUIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pPHbIE NPU3HAKHU TOHSATHUH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  yPaBHEHHM  XMMHUYECKUX  PEaKUuHu,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKNUX BelIeCTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHUaK, Tall€Has
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, UOHHAs, METAJUIMYECKasi, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, METAJUIMUECKas), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHnaeneeBa, WCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U MX COCIWHEHUN
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JM4YHBIX  KJIACCOB,
NOJATBEPXkAATh CYIIECTBOBAHUE TI'€HETHUECKOW CBS3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XMUMHYECKHUE PEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b deKTy peakiuu, U3MEHEHHUIO CTETECHEW OKHCIEHHUS 3JIEeMEHTOB, 00paTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOrO OOMEHa, YUUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



c(OpMHPOBAHHOCTh YMEHUW MPOBOAUTH PpEAKLMH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  paCKpbIBaTh  CYIIHOCTb OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OajiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun JlelllaTense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKalllie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEHHs] CEPHOM KHUCIIOThI, aMMHAaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT O IIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WK O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
HocyloM M J1abOpaTOpHbIM O0OpYyIOBaHUEM, a TakKKe IpaBuUia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aropa,
ONPEEIIEHNE CpEeAbl pPacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAJIBLHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakluu,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a/a4 IO
temam «Metamibe» U «Hemeramibsl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakiuid U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1[eJ1eco00pa3HOro TMOBEJACHUSI B OBITY M TPYJAOBOM JACATEIBHOCTH B IEJSAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmpict mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHoocoObl YMEHBLIEHUS U
NPEAOTBPAILEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBIICHUN;

JUISL  CHeNbIX M CIHa0OBUIAIIMX OOYYalOIUXCSi: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecrBouacos JIeKTPOHHbIE
Ne HaumeHoBaHuepasae0oB U (mupoBbie)
M ppoBbI
n/m TEeMIIPOrpaMMBblI Bcero Kontpoabubiepaborel | [IpakTnyecknepadoTsl
o0pa3oBaTe/ibHbIEPECYPCHI
Pa3nea 1.Teoperuyeckue 0OCHOBbI OPraHNYeCKOH XHUMHUH
[IpenmeT opraHUYEeCKON XUMHUH.
bu6mmoreka [IOK
1.1 Teopus cTpoeHHsT OpraHUYECKUX 3
N https://m.edsoo.ru
coenquuenuit A. M. bytiepoBa
Hroronopasznery 3
Pa3pnen 2.¥YraeBogopoabt
21 IIpenenbHbIEYTIEBOAOPOIBI — 5 bubmmorexa LIOK
. ATKAHDI https://m.edso0.ru
25 HenpesensHble YIIeBOI0POIBI: 5 1 bubmmorexa LHOK
' QJIKEHBI, AJIKAIUCHBI, aJTKUHBI https://m.eds00.ru
but6mmoreka [IOK
2.3 ApomaTn4ecKreyrieBog0poIbl 2 https://m.eds00.ru
[IpupoaHbie ICTOYHUKHI bubmuorexa [JOK
2.4 YTIIEBOJIOPOIOB U X 3 1 https://m.edsoo.ru
nepepadboTka
Hroronopaszneny 13
Paznen 3.KucaopoacoaepxamueoprannieckuecoeIuHeH st
bubnuorexa [JOK
3.1 Crupter. denon 3 1
https://m.edsoo.ru
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3.2 Anpnerunst. KapGoHOBBIE - 1 Bubsmorexa HIOK
' KHUCIOTHI. CIIOKHBIE 3PHUPBI https://m.edso0.ru
bubmuorexa [IOK
3.3 YrneBoJsl 3 1 https://m.edso0.ru
Hroronopasznery 13
Pa3znen 4.A30TconepkanmueoprannyecKuecoeIMHeHmst
4.1 AMUHBI. AMUHOKUCIOTHEL. bekn 3 Enbmiorexa HOK
https://m.edsoo.ru
Hroronopasznery 3

Paspnen S.BbicOKOMOJIEKY ISIPHBIECOEIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]k?':f[?sﬂll;lr?:éi?rou}(
Hroromopazaeny 2
OBILEE KOJIMYECTBO YACOB I10 Bubnuorexa IIOK
ITPOTPAMME 34 2 2 https://m.edso0.ru
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11 KIIACC

KoanuecrBouyacon JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTesbHbIepecypchl

Ne HaunmeHnoBanuepasiesioB u
n/m TEMIIPOrpaMmMal Bcero KonTtpoasubiepaborsl | IIpakTnuecknepadoThl

Paznen 1.TeopeTuyeckneoCHOBLIXUMHH

CtpoeHue aTOMOB. bubnuorexa [JOK
[Tepuonnueckuii 3aKOH U https://m.edso0.ru
1.1 [lepuonuueckas cucrema 3
XHUMHYECKHX d1eMeHToB /1. M.
Menneneena
19 CTpoeHHeBeIeCTRa. 4 bubmiorexa [IOK
: MHOT006pa3HeBENECTB https://m.edso0o.ru
bu6nmmorexa LIOK
Hroronopaszneny 13
Paznen 2.HeoprannueckasixuMus
bubmmorexa LIOK
2.1 Meransr 6 1 https://m.edsoo.ru
but6mmoreka [IOK
2.2 Hemetaiel 9 1 1 https://m.edso0.ru
23 CBs3b HEOPTraHMYECKUX U 5 Bubmmorexa LIOK
: OpTaHIYECKHX BEIECTR https://m.edso0.ru

Hroronopazneny 17



https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
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Paznen 3.XumMus u ;Ku3Hb

3.1 XUMUS U KU3HB 4 Enbmorexa HOK
https://m.edsoo.ru
Hroronopazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e39ae

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

No KoaunuecrBouacos

DJIeKTPOHHBbICH(POBBLICOOPA30BATEIbHBI

/T
n eMaypoKa Bce Konrpoabubiepad | IIpakTnueckuepad epecypeb

11 ro OThI OThBI

Teopus cTtpoenus bubamnorexa LHOK https://m.edsoo.ru

OpPraHMYECKHUX COECAUHEHUN
A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHHSI

[Ipencrasienue o bu6muoreka LIOK https://m.edsoo.ru

KIaccu(uKauu
OpPTraHUYECKHX BEIIECTB.
Homenknarypa 1
(cucrematuyeckas) u
TPUBHABHBIC HA3BAHUS
OpPTaHWYECKHX BEIECTB

AJKaHBI: COCTAaB U CTPOEHHUE, bu6muoreka LIOK https://m.edsoo.ru

TOMOJIOTUYECKUH paa

MertaH u 3TaH — npocTenme bubmuoteka LIOK https://m.edsoo.ru

OpeaACTaBUTCIIN aJIKAHOB

[IpenmeT oprannueckomn bubmuoteka I{OK https:/m.edsoo.ru

XHUMHH, €€ BOSHUKHOBCHUE, 1
pa3BUTHE U 3HAUCHUE

AJIKEHBI: COCTaB U CTPOEHUE, bubnuorexa LHOK https://m.edsoo.ru

CBOMCTBA

OTWIEH U MPONUIICH — bubmuoteka I{OK https://m.edsoo.ru

MIPOCTENIINE MPEACTABUTEIN
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AJIKCHOB

[paktuyeckas padora Ne 1.
«IlonyueHune stuneHa u
N3Y4YEHHE €r0 CBONCTB

but6mmoreka IIOK https://m.edsoo.ru

Anxanuensl. byranuen-1,3 u
MeTtmioyraaueH-1,3.
[lonmyyenne CUHTETUYECKOTO
Kay4yyKa U pe3uHbI

bubmuoreka IIOK https://m.edsoo.ru

10

ANKWHBI: COCTaB U
0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUN PSA/I.
AnernneH —
MPOCTEUILIUUIIPEACTABUTENbA
JIKHHOB

bubmuoreka IIOK https://m.edsoo.ru

11

Brrunciienus no ypaBHEHHIO
XUMHYECKOW pEaKIun

but6mmoreka IIOK https://m.edsoo.ru

12

ApeHsbl: 6€H30J1 U TOTYOJI.
TOKCHYHOCTH apeHOB

bubmuoreka IIOK https://m.edsoo.ru

13

I'enernueckas cBSI3b
yTII€BOJI0POJIOB,
NpUHAJIeKALIUX K
Pa3JIMYHBIM KJaccam

butmmoreka IIOK https://m.edsoo.ru

14

[IpupoaHbie HCTOYHUKH
YTJIEBOJAOPOJOB: IPUPOIHBIN
ra3 ¥ MOIyTHbIC HEPTSIHbIC
ras3pl, HeTh ¥ IPOJYKTHI €&
nepepaboTKu

butmmorexa LIOK https://m.edsoo.ru

15

[IpupoaHbIe HICTOYHUKHT

butmmorexa LIOK https://m.edsoo.ru
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https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae

YTJIEBOJOPOIOB: IIPUPOIHBIN
ra3 ¥ MOIyTHBIC HETSIHBIC
ras3pl, HeTh ¥ IPOJIYKTHI €&
nepepadoTKu

16

KonTponbhas pabora no
pazneny «YTiaeBoa0pOIbD)

bubmuoreka IIOK https://m.edsoo.ru

17

[IpenenbHbIe OAHOATOMHBIE
CIIUPTHI: METAHOJ U STAHOJI.
Bonopoanasicssse

bu6mmoreka IHOK https://m.edsoo.ru

18

MHOroaToOMHBIE CITUPTHI:
OTUJICHTJIMKOJIb U TTIMLHCPUH

but6mmoreka LIOK https://m.edsoo.ru

19

20

DeHOJI: CTPOCHUE MOJIEKYJIBL,
(u3nueckre u XUMUYECKHE
CBOICTBa, MPUMEHEHHE
Anpaeruapl: GopMalIbIeTU I U
areTajabaeru. AleToH

bubmuoreka LIOK https://m.edsoo.ru

butmmoreka IIOK https://m.edsoo.ru

21

OAHOOCHOBHBIE MPEAEIbHBIC
KapOOHOBBIE KHCIIOTHI:
MypaBbUHAS U YKCYCHas

bubmmoreka IIOK https://m.edsoo.ru

22

[paktuyeckas padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

bu6mmoteka IHOK https://m.edsoo.ru

23

CreapuHoBas M 0JICHHOBAs
KHCJIOTHI, KaK MMPEACTaBUTCIIN
BBICIINX Kap6OHOBBIX KHCJIOT

but6mmoreka LIOK https://m.edsoo.ru

24

MpEI1a Kak COJIH BBICIINX
KapOOHOBBIX KHCIIOT, HX
MOIOIIlEE IeHCTBUE

bubmmoreka IIOK https://m.edsoo.ru
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25

Cnoxuble 3(pupbl Kak
MIPOU3BOTHBIE KaPOOHOBBIX
KHUCJIOT.
I'uaponu3cnoxHBIXIGUPOB

butmmorexa LIOK https://m.edsoo.ru

26

Kupsl: rugponus,
MpUMEHEeHHEe, OHOJIornIecKast
POJIb )KUPOB

bubmuoreka IIOK https://m.edsoo.ru

27

VrieBodsl: COCTaB,
knaccudukanus. Baxueimne
IIPEICTABUTENN: TIIFOKO34,
(dbpykTo3a, caxaposa

bu6nmoreka IHOK https://m.edsoo.ru

28

Kpaxman u nemnoinosa kak
MIPUPOJHBIE MOJIUMEPBI

bubnunoreka LIOK https://m.edsoo.ru

29

KonTponbhas pabora no
pazneny
«Kucnopoacoaepxaiue
OpraHUYECKHE COCTUHEHUS

bubnuoreka IIOK https://m.edsoo.ru

30

AMMWHBI: METUIIAMHH U
AaHHJINH

bubmuoreka IIOK https://m.edsoo.ru

31

AMHWHOKHCIOTHI KaK
amM(OTepHbIe OPraHNYECKUe
COCIUHEHMUS, X
OMOJIOrMYECKOE 3HAUCHHE.
Tlentuael

bu6mmoteka IHOK https://m.edsoo.ru

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIC
COCIVHEHUS

bubnunoreka LIOK https://m.edsoo.ru

33

OCHOBHBIE TTOHSITHUS XUMHUHU

butmmorexa LIOK https://m.edsoo.ru
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BBICOKOMOJICKYJIAPHBIX
COeIUHEHUN

OCHOBHBIC MCTOJbI CUHTEC3a
BBICOKOMOJICKYJIAPHBIX

bu6nmoreka LIOK https://m.edsoo.ru

34 . 1
coenuHenuit. [Inmactmaccsl,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME



https://m.edsoo.ru/863e39ae

11 KJIACC

Ne
n/
n

Temaypoxka

KoanuecTBouacosn

Bce
ro

KontpoabHbiepa
00TBI

IIpakTnyeckuepa
00TBI

DJIeKTPOHHBIENU(PPOBBLIEOOPA30BATEIbHBI
epecypchl

XUMHUYECKUH JIEMEHT. ATOM.
DneKkTpoHHas KOHGUrypauus
aTOMOB

bu6mmoreka LIOK https://m.edsoo.ru

[Iepuonnueckuii 3aK0H U
[lepuoauueckas cucteMa
XUMHUYeCKuX djemenToB 1. .
Menneneena, nx CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHMS aTOMOB

bubmuoreka LIOK https://m.edsoo.ru

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COCIUHCHUMN
10 TPYIIAM U NEPUOAaM.
3HaueHHEe NMePUOINIECKOrO
3aKOHA U CUCTEMBEI
XUMHUYECKHX 3yieMeHToB [[. 1.
MenieneeBa B pa3BUTHU HAYKU

bu6mmoreka LIOK https://m.edsoo.ru

CrpoeHue BelecTna.
XuMuyeckas CBsI3b, €€ BUIHI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBS3U.
Bonopoanascsssp

bubmuoreka LIOK https://m.edsoo.ru

BanenTtHoCTb.
DJIEKTPOOTPULIATETBHOCTb.

bubmuoreka [IOK https://m.edsoo.ru
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CTreneHp OKUCIECHUS.
BemectBa MosIeKyasipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTue 0 nUCTIEPCHBIX
cucteMax. VICTHHHEIE U
KOJUIOUTHBIE PACTBOPHI.
MaccoBas 1075 BEIecTBa B
pactBope

bubmmoreka IIOK https://m.edsoo.ru

Knaccudukanus u
HOMEHKJIaTypa

HEOPTaHNYCCKUX COGI[I/IHGHPlﬁ.

T'eHeTnueckas cBA3L
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

bubmoteka [IOK https://m.edsoo.ru

Knaccuduxanus XuMnaeckux
peaKkuil B HEOPraHUYECKON U
OpraHUYeCKON XUMHUHU. 3aKOH
COXPaHEHMS MACChl BELLIECTB;
3aKOH COXpPaHEHUs U
IIPEBPALICHMS DHEPTUU IPU
XUMHUYECKHUX PEaKIHsIX

bu6mmoreka LIOK https://m.edsoo.ru

CKOpOCTh peaKiuu.
OOpaTHMBbIe peaKIIHH.
XUMHUECKOE PABHOBECHE

bubnmoreka [{OK https://m.edsoo.ru

10

[IpaxTrueckas pabora Ne 1.
«BnusHue paznnyHbIX
(hakTOpPOB HA CKOPOCTh
XMMHUYECKON PEAKI

bu6mmoreka LIOK https://m.edsoo.ru
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11

DNEeKTPOIUTHYECKAS
nuccornuanms. IloasaTue o
BOJIOpOIHOM Toka3aTtese (PH)
pacTBopa.
PeaknunnonHoroo6mMeHa.
I'maponuzoprannveckux u
HCOPraHNYCCKUXBCIICCTB

bu6nmoreka LIOK https://m.edsoo.ru

12

OKHCIIUTEIIHLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIU.
[TonsiTue 06 AneKTpOIIHU3E
pacIIaBOB U PaCTBOPOB COJICH

bubnmoreka [{OK https://m.edsoo.ru

13

KonTtponsHas pabota mo
pazzeny «Teoperndeckue
OCHOBBI XUMHH»

bubmnoreka IIOK https://m.edsoo.ru

14

MerTansl, uX MOJIOKEHHE B
[lepunonnueckoii cucreme
XUMHUYECKUX djiemeHToB 1. .
MeHnpeneeBa U 0COOCHHOCTH
CTPOEHUS aTOMOB.
O6muedn3nIecKuecBONCTBaM
€TaJIJIOB

bu6mmoreka LIOK https://m.edsoo.ru

15

CrmuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUHN PsiJT
HaANPSOKEHUH METalJIOB

bubnmoreka [{OK https://m.edsoo.ru

16

XuMHU4YeCKHe CBOMCTBA
BaXKHEUIIINX METAJLIOB
(HaTpuii, Kanui, KaabIIHid,
MarHui, aJIOMUHAN) U UX
COEeIUHEHNN

bu6mmoreka LIOK https://m.edsoo.ru
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17

XHUMUYECKUE CBOMCTBA XpoMa,
MEIHN U UX COSTUHEHUN

bu6nmoreka LIOK https://m.edsoo.ru

18

XUMHYECKHE CBOMCTBA IIMHKA,
JKeJie3a M UX COeTUHEHUM

bubnmoreka [{OK https://m.edsoo.ru

19

[TpakTrueckas pabora Ne 2.
"Pemenue
SKCIEPUMEHTAIBHBIX 33124 110
Teme «MeTamb"

bubmuoteka [IOK https://m.edsoo.ru

20

HemeTaniel, X MONOKEHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuX djiemeHToB 1. 1.
Menzeneena 1 0COOCHHOCTH
CTPOEHHS aTOMOB

bubmmoteka [IOK https://m.edsoo.ru

21

dusnueckue cBoiicTBa
HEMETAJJIOB. AJUIOTPONHS
HEMETAJUIOB (Ha MpuUMepe
KHCII0poJia, cephl, hocdopa u
yriaepojaa)

bubmuoteka [IOK https://m.edsoo.ru

22

XHUMHYECKHE CBOMCTBA
rajoreHOB, CEPhI U X
COEeIMHEHUI

bu6mmoreka IIOK https://m.edsoo.ru

23

XuUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 BX cCOeTMHEHUI

bubmuoreka LIOK https://m.edsoo.ru

24

XHUMHYECKHE CBOMCTBA
yriepona, KpeMHHUS U UX
COeIMHEHUH

bu6mmoreka LIOK https://m.edsoo.ru

25

[IprmeHeHne BaKHEUIIINX
HEMETAJIJIOB U UX COCIMHEHUN

bu6nmoreka LIOK https://m.edsoo.ru
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26

O000111eHrE U cCUCTEMATU3ALL
3HAHUH I10 TEME

«Hemeramnen»y. Beraucienus
M0 YPaBHEHUSM XUMUYECKHUX
peakuil ¥ TepMOXUMUYECKUE
pacyEThI

bu6nmoreka LIOK https://m.edsoo.ru

27

[Ipaktuyeckas padora Ne 3.
«Pemenue
SKCHEPUMEHTAIBHBIX 33124 110
teMe "Hemerananr"»

bubnuotexa LIOK https://m.edsoo.ru

28

Kontposnbnas paboTa mo reMam
«Metanael» 1 «HemeTtainisly

bu6mmoreka LIOK https://m.edsoo.ru

29

Heoprannueckue n
OpraHNYeCKHE KHCIOTHI.
Heopranuueckue u
OpTraHUYECKHE OCHOBAHUS

bubmmoteka [IOK https://m.edsoo.ru

30

AmdoTepHbIe HEOpraHUYECKUe
Y OPTaHUYECKUE COCAMHECHHSI.
I'enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPTraHUYECKHX BEIECTB

bubnmoreka [{OK https://m.edsoo.ru

31

Ponb xuMun B 00ecrieueHIN
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILIEBOI
0€30MacHOCTH, pa3BUTUHU
MEIULIMHEL

bubmuoreka LIOK https://m.edsoo.ru

32

[IpencraBnenus 06 oOmmx
HAYYHBIX TIPUHITAIIAX
MIPOMBIIIIJICHHOTO TTOJTYYEHUS

bubmmoteka [IOK https://m.edsoo.ru



https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
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Ba)KHEUIIINX BEIICCTB

UYenosek B MUpe BELIECTB U

bu6mmorexa LIOK https://m.edsoo.ru
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MaTepHaoB
34 XUMUS H 3710pOBbEUETIOBEKA 1 bubmmoreka IIOK https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME



https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHOMN
0TBETCTBEHHOCTHIO «/IPODAY»; AknimoHnepHoe od1iecTBo «M31aTenbcTBO
«IIpocsewienue»

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; non penakiueii Jlyauna B.B., O611iecTBo ¢ orpanny eHHOM
O0TBETCTBEHHOCTHIO «/IPODA»; AkumonepHoe od1iecTBo «M31aTeNbCTBO
«IIpocBemnieHue»

* Xumus, 11 xkmace/ I'abpuensa O.C., O01iecTBO ¢ OrpaHHYCHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61miectBo «M3narenscTBo
«[Ipocemienue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
non penakuueit Jlynuna B.B., O0uiecTBoO ¢ orpaHU4€HHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3narensctBo «lIpocBemenner»
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
1.3a6poauna P.U., Conoernikas JI.A.. KauecTBeHHBIE 3a/1aul B OpraHUYECKOM
XUMUHU. —

benropon, 2012.
2.Kasepuna A.A u np. EI'9-2018. Xumus. Kypc camonoarorosku. TexHomorus
pelIeHus

3aganuil. [Tpocsemenue, 2018



3.Kyspmenko H.E. Epémun B.B., [lonkoB B.A. Xumus 111 IKOJIBHUKOB
CTapIlIUX KJIACCOB U

nocTymnaronux B By3sl.M.:JIpoda,2014

4.ITak M. Anroputmsl B 00yderun xumun. — M.: [IpocBemenue, 2010.
S.IIporacos I1.H., LlutoBuu N.K. Meroauka pemennst pac4eTHbIX 3a/1a4 110
XAMUU. — M.:

[Ipoceemienue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1.Enunas xomtekmust IIOP: TIpeamerHas komtekius «Xumus» http://school-

collection.edu.ru/collection/chemistry

2.EcTecTBEeHHO-Hay4YHbIE KCIiepuMeHThI: xumus. Komnekuus Poccuiickoro

obmeoOpa3oBarenbpHOro nmoprana http://experiment.edu.ru

3.Bcepoccuiickas onmuMITiaza MKOJIBHUKOB 1Mo xuMuu http://chem.rusolymp.ru

4.0Opranudeckas XUMUsi: SJIEKTPOHHBIN yUeOHUK JIJIs1 CPETHEN TITKOJIBI

http://www.chemistry.ssu.samara.ru
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