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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHONl 00pa30BaTEILHOM MPOrpaMMbl CpeaHEero oOIIero oO0pa3oBaHMS
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Odenepanuu, pealu3yOMIUX OCHOBHbIE 00pa3oBaTENbHbIE MPOTPAMMbBI, H
OCHOBHBIX ToNOKeHH «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 o0y4eHus, BOCIUTAHUS U Pa3BUTHUSL 0O0YyYaIOMIMXCA CPEACTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, pPE3yJbTaTOB OOy4yeHuss W TpeOOBAHMI K YpPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro O00pa3oBaHUs. OTHU LEHHOCTU KAaCaroTCs
MO3HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBI0 M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS CPEACTBAMHU YUEOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpENesieHbl B
nporpaMMme MO XUMUU C Y4€TOM cCheuuUKd HAyKh XUMUHU, €€ 3HAaYyeHUs B
MO3HAHWUU TPUPOJLI M B MaTEepPUAIbHOW KU3HMU OOIIECTBA, a TaKkKe C Yy4ETOM
o0mMX Mened M MPUHLWIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AIIMH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHME PALMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS,
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 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. 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 OOmIMMU IENSIMH W TNPUHIUIAMU 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, HPOJOJDKECHUS
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>KaHMSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOI HayKH: CHCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera o0ecreyruBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOI000pas3us
BEIIECTB HA OCHOBE OOIINUX MOHITHH, 3aKOHOB U TEOPUN XHMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3Y4YEHHI0 Yy4eOHOro Marepuajia U 0O0yCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEACIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKON XHWMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUM, a TaKXke Ha YpPOBHE CTEPECOXMMHUYECKHX M DJIEKTPOHHBIX
NpecTaBlieHnid O cTpoeHun BemecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs IEPBOHAYAIILHBIC
MPEACTaBICHUS O XUMHUYECKON CBSI3H, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCs M3YyYCHHBIH Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuan © (PaKTOJIOTHYECKHE CBEIACHUS O BEIIeCTBaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOUIECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTHYECKUX TO3HUIUH,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEaKUUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoiHsercs B Kypcax 10 m 11 ximaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMHU HayKaMH, pPacKpbIBAlOT €€ pojb B IO3HABATEIbHOM W MPAaKTHYECKOU
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K IMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOILNECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIHMBAaTh MH(GOPMAIUIO U
OpUMEHATh €€ I TONMOJHEHUS 3HAHWM, PEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JTaHHOTO  YPOBHSL ~ M3YyYEHHsT OPUEHTHPOBAHO  Ha
dopmupoBanue y oOydaromUXCsi MHPOBO33PEHUYECKONM OCHOBBI ISl MTOHHUMAHHUS
dunocopckux HaeH, TaKUX KakK: MaTEepHAIbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTb IPUPOJHBIX SIBJIEHUA IYyTEM O3KCIIEPUMEHTA U
pelleHus] MPOTUBOPEYMH MEXIYy HOBBIMH (paKTaMUM U  TEOPETUYECKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemeHus 3agad  BOCIHMTAHMS, Ppa3BUTUS W COLMANIM3ALUU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJXOJbl K OINPEAESICHUIO
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JICATEIHOCTU: pEUIEHUS MpoOJieM, IOWCKa, aHalu3a M
00paboTku MHGOPMALMHI, HEOOXOIUMBIX JJI NPUOOPETEHHUS OIbITa 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 CPEIHEr0 00IIero o0pa3oBaHus, IpU ONPEIEICHUN
COJIEPKATENIbHOM XAPAKTEPUCTUKHU LEJeld H3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENBHOCTH YEJIOBEKAa M KaK OJHOrO 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 CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKAT KIOYEBbIC TOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN T MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpHUeH
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 U XUMHUYECKUX SBICHUM,
UMEIOIIUX MECTO B MPUPO/JIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

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

Hapsiny ¢ atuM, comepkaTellbHas XapaKTepUCTHKA MeJIed U 3a7ad W3yUeHUS
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
NPAKTHYCCKONH KOMIIOHCHTE COJACpKaHWUsS OOYydeHHUs, OPUCHTUPOBAHHOW Ha
IOJITOTOBKY BBIMYCKHUKA 00IIIE00pa30oBaTEIbHOW OpraHMU3alliy, BJIAJCIONICTO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSIMU aKTUBHOTO TIOJYYCHHS 3HAHWN U NMPUMEHEHHS WX B PEATbHOU KU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a/1ad.

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  Pa3BUTOW  JIUYHOCTH,  TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JUISl PA3IUYHBIX BHUIOB
JIESITENHHOCTU: PEIICHUus Mpo0jeM, MOUCKa, aHam3a U 00paboTKM HH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOC MECTO B TIO3HAHWHW XUMHUH, a TaKKe I OICHKH C TIO3MIHI
AKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIIUSHUS BEUIECTB U XHWMHUYECKHX
IPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 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
PalMOHAIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSl TOMYYEHHBIX 3HAHUW JJIi TPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSMHU.

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

OO6uiee 4ncao 4acoB, OTBEAEHHBIX JJIs1 U3yYEHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeagMer opraHnyeckor XMMHU: €€ BO3SHUKHOBEHUE, 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 COCTMHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

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

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB M MX IPEBPALLCHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHNE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE M
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (IJIaBJICHUE, O0YTIIUBaHUE U TOPEHHUE).

Yriesoaopoasl

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 PSAA. DTUIEH U NPOINWIEH —
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, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MpOCTEUIINKA NPEICTABUTENb AJKMHOB: COCTaB, CTPOCHHE, (DU3UUYECKUE H
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), NOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu

cAJlOCEHUpOBAHUAlL U HumpoeaHuﬂ), nonxyyenue uU npumMeHerue. TOKCMYHOCTH
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apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

[IpupogHble MCTOYHUKM YIJIEBONOPOAOB. IIpupoaHBIi Ta3 W IONYyTHBIE
HedTsaabie Ta3pl. HedTs u 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 NMepepadoTKu.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEIIECTB M HMX NPEBPALICHUM:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BO/IHBIX, TPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,

00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINN).

Kucaopoacoaep:xamue opranu4eckue coeJuHeHUs

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W H3TAHON: CTPOCHHUE,
duznueckne W XUMHYECKHE CBOWCTBA (PEaKIMW C AKTHBHBIMH METaJUIaMH,
rajoreHoBOJOpOJaMU, TOpPEHUE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IICIIOYHBIMH
MeTajulaMi, Ka4eCTBEHHAsl peakiisi Ha MHOIroaToMHbIe crnupThl). JlelicTBue Ha
Opranu3Mm 4esnoBeka. [I[pumMeHeHne riuuepruHa U STUJICHTJIMKOIISL.

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

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

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.



VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHre 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
newiono3el. dusnyeckre M XUMHUYECKUE CBOMCTBA Kpaxmayia (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
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBue Kpaxmana € HOIOM),
MPOBEACHUE MTPAKTUUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIIOTHI.

Pacuérnbie 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 OpraHnuecKue 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 TPETHYHAsl CTPYKTypa OenKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
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 OEITKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS 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 OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIUX E€CTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaims, MepuoJuIHOCTh, HAOIIOACHHE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €AMHUIIB X U3MEPEHHUS.

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 TMPOMYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumudeckui snemMeHT. AToM. Sapo aroma, H30TOMNBL. 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 [lepuonnyeckas cucrema XMMUUYECKUX 3JIEMEHTOB
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 M TEpPHOJaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSIpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM M  JIOHOPHO-
akLenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.
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BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 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. | €HeTHYecKass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

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

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

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

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METOJIbl HM3YYEHHMS BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogudeckas cucremMa XuMHYecKux 3jaeMmenTos J1. .
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTaJIM3aTOpa, ONPEACICHHUE CPEIbl PaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHIWKATOPA, PEAKIMH HMOHHOTO OOMEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C KCIOJIb30BAHUEM IIOHATHUSL «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUS HEMETaUIoB (Ha TIIpuUMepe
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).

[IprmeHeHne BaXXHENUIINX HEMETAJUIOB U UX COCUHEHU .
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Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJI HAMIPSI)KEHU METaJJIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEUIIUX METAJJIOB (HATpUM, Kalul, KaJblIUM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

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

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C pacTBOpamu
KHUCJIOT U IIeJIoYUed, KaUeCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

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 BEIIECTB.

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

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMPABUJIAa HUCIOJIb30BAHUA 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 oCylIecTBISETCS 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, KIacCU(PUKALUS, TEePUOJAUYHOCTh, HAOIIOICHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.
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dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PAJHOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIecTBA, (PU3UYECKHE BETUYMHBI M €IUHUIIBI 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: XMMUYecKasi MPOMBIILUIEHHOCTb, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.
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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
OOyYarOIIMMHUCSL TPOTpaMM CpEIHEro oO0mero oopa3oBaHus (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 CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HaJIM4YMEe MOTUBAIIMMU K 00YUYEHHUIO;

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

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIUMHU IEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

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

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPa3BUTHUsI W 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) rpaxaaHcKOro BOCIMTAHMS .

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

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;
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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 OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBApHIIEH 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 OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M
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€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOKAIOIINX 3J0POBBIO U JKU3HH JIIOJICH;

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

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);
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MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 1O 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
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUAIIBHON CPEBI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
OPUPOJHON Cpelie, YMEHUsSI IMPOTHO3UPOBATH HEOJArONMPUSITHBIE IKOJOTHMYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

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

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

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

NMOHUMAaHMS crnenudUKA XWUMHU KaK Haykd, OCO3HaHUS €€ poiu 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
IIPUPOTHOTO PABHOBECHS,

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, DHEPreTUUECKOM, IMUILIEBOM 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 HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
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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 CaMOCTOSITEILHO MCIIOJb30BaTh XHUMHUYECKUE 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 TIOJIYYCHHIO HOBBIX 3HAHMM 10 XHUMHH 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
IIETIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHCOH(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NeHCTBUS (TIO3HABaTEIbHBIC, KOMMYHHKATUBHEIE,

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

MEXIUCHUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSI U YHUBEPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH Nno3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

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

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIbTAThI AEATEIBHOCTH C ITOCTABICHHBIMU LIEIISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JTIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEepPHbIC NMPU3HAKU TOHATHUH M YCTAHABJIMBATh WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS JIJIsl OOBSICHEHUS OTJEIbHBIX (AaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUU I KIACCU(PUKAIMU BEIIECTB U
XUMUYECKUX PEAKIINA;

YCTaHABIUBaTh NPUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIAYKTUBHbBIC, JENYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKON
peakiMu — TMPU PEHIeHUW Y4eOHBIX TMO3HABATENbHBIX M TMPAKTHUYECKUX 3aj1ad,
NPUMEHSATh HA3BAHHBIE MOJIENIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe HcCIIeI0BaTEILCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMHU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKuunii;

dbopMyIUpOBaTh IEJIM U 33J1a4U UCCJICIOBAHUS, UCIIONB30BAaTh NTOCTaBICHHbIC
U CaMOCTOSITENbHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBHI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATENIPHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
nporecca, CaMOCTOATENFHO MPOTHO3UPOBATH €ro pe3yiabTar, (HopMyIupoBaTh
000011IeHUs U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJACIaHHOMN padboTe;

npuOOpETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIBCKOW W MPOEKTHOM
JESTENHHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3ajJlad, MNPUMEHEHUIO Pa3IuYHBIX
METOA0B NTO3HAHUS.

3) pabora ¢ naopmanueii:

OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX WHPoOpManuu (HAydHO-
MOMyJIApHAsT JUTEepaTypa XUMHUUYECKOTO COJIEpkKaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
peACTaBICHUSA, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTH;
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(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeacTBa NOpH paboTe C
XUMHUYECKON MH(pOpMalMeil: NPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAE€MOI TeMbl B XOJ€ IUajaora u/uin
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UJINM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJUlaraeéMblii  aifOPUTM  JIEUCTBUN TpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOaHAJIN3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudyeckas XUMMSI»
OTpaX<aroT:
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c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHUUW B TIO3HAHUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJTsI PENICHHS IPAKTUIECKUX 3a71a9
U 3KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS] K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAralolMe TMOHATUA (XUMHYECKHH 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMHYECKast
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpalléHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIM O00BEM, YrIEpOJaHBIM cKener, (yHKIMOHAJIbHAS TpyImIa,
panuKai, W30MepHsl, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJOTH, YIIE€BOAOPOIBI,
KHCIIOPOJI M a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannyueckux BeuiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3bIK XHMHUU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXalUe B OCHOBE IMOHUMAHHUS MNPUYMHHOCTHU M CHUCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTOJIOrMUYECKUE CBEJIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM WCIIOJIb30BAHUN BAXXKHEUIIINX OpPTaHWYECKUX BEIHIECTB B OBITY U
IIPaAKTUYECKOMN JEATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
ONMCAaHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHYECKYIO CHUMBOJIUKY JIJIS
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIlEHHOM)
dbopMyn OpraHMYecKuX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
V3TOTABJIMBATh MOJEIN MOJIEKYJI OPTaHWYECKUX BEMIECTB I WUIKOCTPALMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBAThH MPUHAJIEKHOCTh H3YUCHHBIX
OpPraHMYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHUi (YrJIeBOAOPOIbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMS), JaBaTh WM Ha3BaHUA 10
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NMpUBOAUTH TPHUBHATILHBIC
HA3BaHUS OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITWIIEH, MPOMWIECH, AllETUJIEH,
STWJICHTJINKONb, TIUIEpUH, (eHon, (GopMmanbaerus, ameTaablerujl, MypaBbUHASL
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpyKkTO3a, Kpaxmal, IeJITI0103a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);
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c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATHh IMOJOKEHUS 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,
bu3nYecKre W XHMHYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IUUHbIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, IeJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUYHUKHU YTIEBOJOPOIHOIO
CoIpbsi  (He(PTh, NPUPOAHBIM Ta3, Yrojib), CIHOCOOBI WX MEpepadOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakiuyu MO W3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBJICHUH (HAOJI0ICHIE, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
oCcyZ0l M JabopaTOpHBIM OOOpYJOBaHMEM, a TaKXKe NpaBHia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKHUX BEIIECTB [IPU HArPEBAHUHU, MOJTyYEHUE
ATUJIEHA W U3YYEHUE €ro CBOWMCTB, KAYECTBEHHbIC PEAKIMU OpPraHUuYECKHUX
BEIIECTB, JEHaTypalus OEIKOB NMpPU HArpeBaHUH, IIBETHBIE peaklMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYOIIMX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmariu, IHTepHET U ApyTHX);
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chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HA YKUBBIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKHX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHUA 00 OCHOBHBIX JOCTYINHBIX METOJAX MO3HAHUS BELIECTB W
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, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJIAa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUNBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIMUTHI,  HEIJIEKTPOJUTHI,
BJICKTPOJIUTUYECKAST JTUCCOLMAIINSA, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 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, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH M 0€30IMaCHOM HCIIOJIB30BaHUH BAKHEUIINX HEOPTaHUICCKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(hOpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHMI HCHOJB30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsi
cocTtaBieHHss (OpPMYJ BEIIECTB M  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BelecTB (yrapHblil ra3, YrJeKHUCHbId ra3, aMMUaK, Tami€Has
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, MOHHAs, METAJUIMUECKasi, BOAOPOJHAs) B COEIUHEHUSX, THII
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBYy K OIpPENelIEHHOMY KIaccCy/TpyImne
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpneneeBa u 1€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHnaeneeBa, WCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTann, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COEAMHEHUM
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOUIUE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JM4YHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIUPOBATH XUMHYECKHUE DPEAKIHUU I10
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TIOJHBIE U COKpPALIEHHbIE YPAaBHEHUsI PEaKI[Mil HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;
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c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIHE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPaX HEOPraHUUECKHUX
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 BHelHero Bo3aeiictsus (nmpuHuu Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKallie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEHHsI CEpHOM KHUCIIOThI, aMMHAaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMAaX XUMHUYECKOT O POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
OpY XUMHUYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLHU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
nocyol M JabOpaTOpHbIM O0OpYJIOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aropa,
ONpPEECIICHHE CpeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakluu,
peaklMi HOHHOTO OOMEHAa, KayeCTBEHHbIE peakiuu Ha cyib(ar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a/a4 IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPECTaBIATh PE3YyIbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIMpoBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAIMIO, MOJIYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpPEICTBA MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);
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chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JESITEIHHOCTH B IEIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
ONACHOCTb BO3JICUCTBHSI HA KUBBIE OPraHU3MBbI ONPEAECIEHHBIX BEMIECTB, IOHUMAs
cmpict mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHoocoObl YMEHBLIEHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CIenbIX U CIa0OBUIANIIMX OOYyYaloOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1.Teopernyeckue 0OCHOBBI OPraHNYeCKOH XHMHUH
[Ipenmet oprannvecko xumuu. Teopus
P P ? but6mmoreka [IOK
1.1 CTPOCHHMSI OPTraHUIECKUX COCTUHECHUN A. 3
https://myschool.edu.ru/
M. bytieposa
HWroro no pazneny 3
Pa3pnen 2.¥YraeBogopoabt
but6mmoreka [IOK
2.1 [IpenenbHBIC YTIIEBOIOPOALI — AJTKAHBI 2
ped r HOPOA https://myschool.edu.ru/
29 HenpenenbHbie yrieBogOPOIbI: aTKEHbL, 5 1 bu6mmoreka [IOK
' alKagreHbl, aIKMHEI https://myschool.edu.ru/
but6mmoreka [JOK
2.3 ApoMaTHYecKHe yriieBOI0POIbI 2
P 4 HOPOA https://myschool.edu.ru/
54 [IpupoiHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1 bu6nuorexa [IOK
' UX nepepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3.Kuciaopoacoaepxkanue oprannieckue coeJuHeHust
but6mmoreka [IOK
3.1 Cruptel. eHon 3
P https://myschool.edu.ru/
3.2 Anbpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1 bubnunorexa LIOK
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CnoxHbIe d(UPBI

https://myschool.edu.ru/

bu6mmorexa [IOK

33 Y TIeBONE 3 https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 4.A30Tconepikamue oprannyeckue coeJuHEeHUst

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 Bubmorexa LIOK

https://myschool.edu.ru/

Hroro mo pazneny 3
Pa3znen 5.BbicokoMosIeKy/JISIpHBbIE COeIMHEHN S

5.1 [Tracrmaccel. Kayayku. Bosokna 2 ngs?;r?lf/eszsogl.oe Itju.ru /
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KosauyecTBO 4acon DJIeKTPOHHbBIE
HaunMeHoBaHue pa3aesioB U TeM nudpoBLIe
Ne n/m P Kourpoasbnsie | IIpakTuyeckue (ubp )
MPOrPaMMBbI Bcero oOpa3oBaTesibHbIE
padoTsl padoThI
pecypcbl
Paznen 1.TeopeTnueckne OCHOBBI XUMHH
Crpoenune atomoB. [lepuognyeckuit
11 3aKkoH u [lepuonuueckas cucrema 3
' XUMUYECKUX d1eMeHTOB 1. N,
Menneneesa
12 Ctpoenue BemniecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PEAKINU 6 1 1
Hroro no pazneny 13
Paznen 2.Heopranuueckasi Xumusi
2.1 Mertamibl 6 1
2.2 HemeTtamist 9 1
53 CBsi3b HEOPTAHUYECKUX U )
' OPraHUYECKHUX BEIECTB
Uroro no pazgeny 17
Pa3zpen 3.Xumus u sKu3Hb
3.1 XuUMUS U KU3HDb 4
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N KoaunuecTBO yacon I JIeKTPOHHbIE
] ara
uudgpoBbie JonmosHuTeIbHA
n/ Tema ypoka Bcer KontpoabHbl [MpakTnyeckun H3Yy4YCHH
o0pa3oBaTe/bHbIE s1 uHGopmauus
n 0 e padoThbI e paboTbI A
pecypchl
[Ipenmet oprannueckon
" bubnuorexa [JOK
XUMHH, €€
1 https://myschool.edu.ru | 1.1
BO3HHKHOBEHUE, /
pa3BUTHE U 3HAUYECHUE B
Teopus ctpoenus
OpPraHM4CCKHUX bu6mmorexa [IOK
coenuHeHUN A. M. 1 https://myschool.edu.ru | 1.2
bytneposa, eé [
OCHOBHBIE TTOJIOKCHUS
IIpencrasnenue o
KiaccupuKaluu
OpTraHUYECKHUX BEIIECTB. Bbu6muorexa IIOK
Homenknarypa 1 https://myschool.edu.ru | 1m.2
(cuctemMaruyeckasi) u [
TpUBUAJIbHbIE HA3BAHUS
OpraHMYECKHUX BELIECTB
AJKaHBI: COCTaB U Bu6nuorexa IIOK
CTpOEHUE, 1 https://myschool.edu.ru n.3
TOMOJIOTUYECKUHN P /
Mertan u 5TaH — 1 bubnuoreka [IOK 13
POCTEUIIIHE https://myschool.edu.ru ’
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npeaACTaBUTCIIN aJIKAHOB

/

AJIKEHBI: COCTaB U

bubmuoreka [JOK

6 N https://myschool.edu.ru | 1.4
CTpOEHHeE, CBOICTBA /
DOTUJIEH U TPOIUIIEH — bu6nuoreka [IOK
7 npocreime https://myschool.edu.ru | 1.4
MPEICTABUTENN AJTKEHOB /
IIpakTueckas padbora
Ne 1. «Ilonyuenue bubmorexa [IOK
8 https://myschool.edu.ru | 1.4
ATHUIIEHA U U3yYECHHE €ro /
CBOMCTB»
Anxanuensl. byranuen-
1,3 u meTunOyraaueH- Bbu6nuorexa IIOK
9 1,3. Ilonyuenune https://myschool.edu.ru | 1.5
CHHTETHYECKOTO [
KayqyKa U Pe3UHBI
AJNKHUHBL: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH pAI. bu6mmoreka [IOK
10 AueruneHn — https://myschool.edu.ru | 1.6
pocTeHImiz [
MIPEJICTaBUTEIh
AJIKUHOB
Beruucnenus no bubamnoreka [IOK
11 YPaBHCHHIO https://myschool.edu.ru | 1.3-6
XUMHYECKOH peaKIun /
Apensl: 0€H3011 1 bubmmorexa HOK
12 https://myschool.edu.ru | 1.7

TONyoJ. TOKCHYHOCTH

[
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apeHoB

I'eHeTnueckas cBsI3b

JIJICBOJIOPOJIOB but6mmoreka [IOK
13 ’ https://myschool.edu.ru | 1.7
MPUHAJISKAIUX K /
pa3IM4YHBIM KJIacCaM )
[IpupoHbIe HCTOYHUKH
YTJIIEBOJIOPOIOB:
MIPUPOAHBINA a3 U bu6mmoreka [IOK
14 MOMYTHBIC HEDTIHBIC https://myschool.edu.ru | 1.8
rassl, HePTh U [
MPOJTYKTHI €€
nepepadoTKu
[TpupoiHbIE HCTOUHUKH
YIIIEBOAOPOIOB:
MIPUPOAHBIN a3 u bubmuorexa [JOK
15 MOITYTHBIC HEPTIHBIC https://myschool.edu.ru | 1.9-10
ra3bl, HeQTh U /
IIPOYKTHI €€
nepepadboTKu
KonTponbhas pabora bu6nuoreka [IOK
16 0 pasaeny https://myschool.edu.ru | 1.3-10
«YTIIEBOOPOIBI» [
[IpenenvHbie
' bubmuorexa [IOK
OJTHOATOMHBIC CITUPTHI:
17 https://myschool.edu.ru | 111
METaHOJI ¥ 3TaHOIL. /
Bonoponnas cBs3b )
bu6mmorexa [IOK
MHoroaTomMHbIe
18 https://myschool.edu.ru | m.12
CIIUPTHI:

/
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STUJICHTIIUKOIb U
[JIMLEPUH

DeHoI: CTpOoCHUE
MOJIEKYIbI, PU3NIECKUE

but6mmoreka [IOK

19 https://myschool.edu.ru | m.13
U XUMHYECKHE /
CBOMCTBA, IPUMEHEHUE )
AnbIeruabl: bubmuorexa [IOK
20 dbopManbaerua u https://myschool.edu.ru | 1.14
areTajabJaerua. AIETOH [
OIIHOOCHOBHEIE
bu6mmorexa [IOK
npe/e/IbHbIC
21 https://myschool.edu.ru | 115
KapOOHOBBIE KMCIIOTHI: /
MypaBbHHAS U YKCYCHasI .
[MpakTuyeckas padora
. bu6muoreka [IOK
Ne 2. «CBoiicTBa
22 y https://myschool.edu.ru | 1m.15
pacTBOpa YKCYCHOM /
KHUCJIOTBID» B
CreapuHoBas u
OJICMHOBAS KUCIIOTHI, bubnuorexa [JOK
23 KaK MpeCTaBUTEIN https://myschool.edu.ru | .15
BBICIIIMX KapOOHOBBIX [
KHCIIOT
Mpbiia Kak coiu
bub6muoreka [IOK
BBICIITNX KapOOHOBBIX
24 https://myschool.edu.ru | m.15
KHCJIOT, X MOIOIIEe /
neiicTBHe B
CnoxxHbIe 3QUPHI KaK bu6muoreka [IOK
- (up ubmmorexa 11 .16

IIPONU3BOAHEBIC

https://myschool.edu.ru
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KapOOHOBBIX KHUCIIOT.
['maponus ciaoKHbIX

3¢upoB

I~

Kupsl: runponus,
IPUMEHEHHE,

bubmuorexa [IOK

26 https://myschool.edu.ru | m.16
OuoJsornueckas poib /
JKUPOB B
VrieBoasl: COCTaB,
KJaccudukanus.
. bubmuorexa [IOK
Baxmneiiue
27 https://myschool.edu.ru | .17
MIPEJICTABUTEIIH: /
TIII0K03a, PPYKTO3a, )
caxaposa
Kpaxmai u nemironosa bu6nuorexa [IOK
28 KaK IPUPOJHBIE https://myschool.edu.ru = 1.17
[IOJIUMEPBHI /
Konrponsnas pabora
IO pa3feny bu6nuorexa LIOK
29 «Kucnopoacoaepxaru https://myschool.edu.ru | m.11-17
€ OpraHN4YeCKHe /
COCTHHCHHUS
bu6mmoreka [IOK
AMWHBI: METHJIAMHH H
30 https://myschool.edu.ru | 1m.18
AHUJINH /
AMHUHOKHCIIOTBI KaK
am(oTepHbIe bu6mmorexa LIOK
31 OpraHUYEeCKHe https://myschool.edu.ru | 1.19
COEMHEHHS, UX /
OMOJIOrHYECKOE
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3gayeHue. [lenTuabl

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIC
COCIMHECHUS

bubmunoreka [JOK
https://myschool.edu.ru

[

1n.19-20

33

OCHOBHBIEC TTOHATHS
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

bu6muoreka [IOK
https://myschool.edu.ru

/

n.22-23

34

OCHOBHBIE METOIEI
CHUHTE3a
BBICOKOMOJICKYIISIPHBIX
COCIUHCHMUI.
[TmacTMacchl, KayqyKH,
BOJIOKHA

bu6mmorexa [IOK
https://myschool.edu.ru

[

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nndposbie
Tema ypoka Kourpoabnbie | IlpakTHueckue
n/n Bceero H3y4yeHusi  o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypcbl

1 XUMHUYECKUI 2JIEMEHT. ATOM. 1 bubmuoreka [IOK
DJIeKTpOHHAsE KOHPUTYpAIUs aTOMOB https://myschool.edu.ru/
IIepuonnueckuit 3akoH u [lepuonnueckas

5 CHCTEMa XUMHUYECKUX 31eMeHTOB /1. U. 1 but6mmoreka [IOK
MenneneeBa, X CBSI3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB U UX COEAMHEHUI

3 110 TPyNIaM U epuojam. 3HaueHHe 1 bubnunorexa [HOK
MEPUOINYECKOTO 3aKOHA U CHCTEMBI https://myschool.edu.ru/
xumuueckux asnemenToB /.M. MeneneeBa
B Pa3BUTHH HAYKU
CrpoeHnue BemecTBa. XMMHUYECKasi CBS3b,

N but6mmoreka [JOK
4 €€ BUIIbI; MEXaHU3MBI 00pa30BaHMS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBs3U. BojopoaHas cBs3b
BanieHTHOCTB. DNEKTPOOTPULIATEIBLHOCTD.

5 Crenenb okucaeHnus. BemecTa 1 but6mmoreka [IOK
MOJEKYISIPHOr0 U HEMOJIEKYISPHOTO https://myschool.edu.ru/
CTPOCHHUS
[TonsiTHe 0 TUCTIEPCHBIX CHCTEMaX.

bubnunorexa LIOK
6 HcTuHHbBIE U KOJIJIOUHBIE PACTBOPBI. 1
https://myschool.edu.ru/
MaccoBast 107151 BEIIeCTBa B pacTBOpE
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Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOPTaHUYECKUX COCTMHEHUH.

bubmuoreka [IOK

7
I'eHeTnueckas CBsI3b HEOPTAHUYECKUX https://myschool.edu.ru/
BEILIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMHIeCKUX pPEaKIfil B
HEOPraHWYECKON M OpraHUYECKON XUMUU.
butmmoreka [IOK
8 3aKOH COXpaHEHHsI MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUs U MPEBpALICHUS] YHEPTUU TTPU
XUMUYECKHUX PeaKLUsIX
9 Cxopoctb peakiui. OOpaTuMble peakiyu. bubnuorexa [IOK
XUMHUYECKOE paBHOBECHUE https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «Brnusiaue
bubnunorexa LIOK
10 pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKON PEeaKIHI»
DNEeKTPOTUTHYECKAS TUCCOLIUALIHS.
[MousTre 0 BogopoaHoM moka3zatesne (pH)
bubmunorexa IHOK
11 pactBopa. Peakiuu noHHOTO OOMEHA.
https://myschool.edu.ru/
['uaponu3 opraHMYeCcKux u
HEOPraHMYECKHX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE
bubmmorexa [IOK
12 peaxiun. [lonsiTre 00 anekTponmse
. https://myschool.edu.ru/
pacIyIaBoB U PaCTBOPOB COJIEH
13 KonTponbhas pabora no pazzaeny bubnmoreka [JOK
«TeopeTndeckre OCHOBBI XUMUN» https://myschool.edu.ru/
MeTtannsl, uX IOJIOKECHNE B
14 [Iepuonnueckoii cucreMe XUMUYECKUX bu6bnuorexa [IOK

snemenToB . 1. Menpaeneepa u
0COOCHHOCTH CTpOeHHUs aToMoB. O01IHe

https://myschool.edu.ru/
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(1)I/I3I/I‘ICCKI/IC CBOMCTBAa METAJIJIOB

CnnaBbl METALIOB. DIEKTPOXUMHUYECKUN

bubmuoreka [IOK

15 .
PA HAIIPSIKEHUM METaJUIOB https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAKHEHIIINX
. . . bubmuorexa [IOK
16 METaJUIOB (HATPUH, KU, KaIbIUH,
. . . https://myschool.edu.ru/
MarHui, aJJIOMAHAN) U UX COSIUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bu6mmoteka [IOK
COCIUHEHUN https://myschool.edu.ru/
18 XUMHUYECKUE CBOMCTBA LIMHKA, JKeJle3a U UX bubmmoreka LIOK
COEeIUHEHNN https://myschool.edu.ru/
[paktuyeckas pabora Ne 2. "Perenune
bubnunorexa LIOK
19 AKCIIEPUMEHTAJIbHBIX 33a4 110 TEME
" https://myschool.edu.ru/
«MeTtamibb»
HewmeTanibl, uX nojioxxeHue B
20 Ilepunonueckol cHCTEME XUMHYECKUX bubmmorexa [IOK
sanemenToB /1. . Menpeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
Ou3nyecKue CBOWCTBa HEMETAITIOB.
but6mmoreka [IOK
21 AmoTponusi HEMETauIoB (Ha IpUMEpe
https://myschool.edu.ru/
KHCII0poJ1a, cephl, hocdopa u yrieposa)
29 XUMUYECKUE CBOWCTBA rajJOT€HOB, CEPBI U bubnuotexa [JOK
UX COEOUHEHUN https://myschool.edu.ru/
3 XuMuYecKue cBoicTBa a3oTa, pocodpa u bubnmnoreka [JOK
AX COeIMHEHNH https://myschool.edu.ru/
24 XUMUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS bubnuorexa [JOK
U UX COCOUHEHUN https://myschool.edu.ru/
25 [TpumeHeHre Ba)KHEUIITUX HEMETAIIIOB U bubnmnoreka [JOK

UX COeIUHEHUN

https://myschool.edu.ru/
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O00011eHEe U cCUCTEMATU3ALM 3HAHUI 110
teMe «Hemeramneny. BeruuciaeHus mo

bubmuoreka [IOK

26 .

YPaBHEHUSM XUMUYECKHUX PEAKLUN U https://myschool.edu.ru/
TEPMOXUMHUUYECKUE PACUETHI
[Tpaktuueckas padota Ne 3. «Pemenue

but6mmoreka [JOK

27 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
" " https://myschool.edu.ru/

Hemeramner"»

28 Konrponbnas pabora o Temam bubmuoteka [IOK
«Meramns» u «Hemerauib https://myschool.edu.ru/
Heopranuueckue u opranndyeckue

but6mmoreka [IOK
29 kuciotel. Heopranmueckue u
https://myschool.edu.ru/
OpraHUYeCKHe OCHOBaHUS
AmdoTepHble HEOpraHU4YeCcKue U

30 OpraHuYecKHe coequHeHus. ['eHeTnueckas bubnnorexa [HOK
CBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BELIECTB
Poinb xumun B o0ecrieueHUM

31 9KOJIOTUYECKOM, IHEPreTUIECKON 1 bubnunorexa [HOK
MUIIEBON 0€301aCHOCTH, PA3BUTHH https://myschool.edu.ru/
MEIULMHBI
[IpencraBienus 00 OOIMIKX HAYIHBIX

bubnunorexa LIOK

32 IIPUHLIAIIAX IPOMBIIIIEHHOTO ITOJIYYEHHUS

. https://myschool.edu.ru/
BaKHEHIIINX BELIECTB

but6mmoreka [IOK

33 UYenoBek B MUpE BEIIECTB M MAaTEPUAIOB
https://myschool.edu.ru/
bubmmorexa LIOK

34 XUMHUS U 310pOBBE YETIOBEKA 1

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 knacce/ T'a6puensa O.C., OctpoymoB N.T"., Cnagkos C.A.,

AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

bubmuoreka LIOK https://myschool.edu.ru/
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