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HOACHUTEJBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpeIHETo 001Iero oopazoBaHus pa3padoTaHa HA OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (DPOII COQO), npencraBieHHbIXx B DenepasbHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
00pa3oBaresibHbIE MPOTPAMMBbI, U OCHOBHBIX MOJOXKEHUU «CTpaTeruu pa3BUTHsI BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OTIPEACIICHUIO 00I1Iel cTpaTeruu
0o0y4eHHs, BOCIUTAHUS U Pa3BUTUSL 00YYAIOIIMXCS CPEICTBAMU Y4eOHOro mpeamMera «XHUMHUS
st 10-11 kiaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KOHLENTyanbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4aeMO€ BBITYCKHUKaMU  001e00pa3oBaTenbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYyXKUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30oBaHMsl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
o0pa3oBaHMs CpeACTBAMU y4EOHOro npeamera «XUMHs», COAEpHKaHUE U MOCTPOEHUE KOTOPOTO
ompefieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM crenupuKd HAayKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAILHOMN KU3HU OOIECTBA, a TakKe ¢ YUETOM OOIIUX IeNel u
NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/JIaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE TNOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHUS.

TecHO B3auUMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOThEMJIEMOM
YaCThI0O MUPOBOU KYJIBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyJa W >KU3HU KaXKIIOTO
yneHa oOmiectBa. CoBpeMeHHass XMMHUs KaK HayKa co3ujaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HalpaBjJeHa Ha pelleHHe [I00ATbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3JI0pOBBA.

B cooTtBeTcTBMM ¢ OOHIMMHU TENSIMH M TPHUHIUIIAMH CpEeIHEro oO0Iiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJIOIHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBnsiromiuMu - ipefmera  «XUMHs» SBISIOTCA 0a3oBble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUIECKOW XUMHUH (C BKIIFOUCHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHUI Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIleCTBaxX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
IyO)Ke IMOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBa)KEHUS K IIpoOIEcCy
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ AJsl MONMOJHEHUS 3HAHUU, PEIICHUs
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS (PUIOCO(DCKUX HICH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IIyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEYHH MEXKIy HOBBIMH (aKTaMH W TEOPETUYSCKUMH MPEAMOCHUTKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane penienus 3aja4 BOCIUTaHUs, pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IpOrpaMMoOil 1O XMMHHU MOAXOABI K ONPEIEICHUIO COJAEPKAHMS W IOCTPOEHUs MNpeaMera
nperycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30Boe
3HaUEHUE ISl PAa3IMYHBIX BHUJOB JEATEIHHOCTH: pEHICHHS NpoOsieM, MOHMCKa, aHauu3a U



00paboTkn wHMOpPMAIMK, HEOOXOMUMBIX I TPHOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEeH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3oBaHusl, IpH ONPEeNICHUU COAePKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKONH TOUKHM 3pPEHHsS] TaKOM MOJIXOJ K OIpeleieHHI0 Iesield U3ydeHHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3Yy4YEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWW KaK BAKHEUINEH COCTABIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHSITHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH X PA3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UIS MPUOOPETCHNUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SBICHHH, UMEIOIINX MECTO B IMPHUPO/JIE, B MPAKTUIECKON H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JEH U 3a7a4 U3y4EHHUs NMPEIMETa B
porpaMMe 1Mo XUMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTteme cpeaHero odmiero oopaszoanus. CerofHs B MpenojaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
OTHAETCsl MPEANOYTEHUE TIPAKTHIECKON KOMITOHEHTE COAep KaHUsI 00yUeHHsI, OpUEHTHPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpoOM
3HaHMMA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
MOJTyYeHUs] 3HAHUN U IPUMEHEHHS UX B PEaTbHOU KU3HU ISl PEeLICHUS MPAKTUYECKUX 3a/1a4.

B cBm3u c 3TUM TmpH U3yYeHHH TMpeaMera «XHUMHS» JOMUHHUPYIOIIEe 3HAUYCHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTtanys o0y4aromuxcs K yCIOBUSM TMHAMUYHO Pa3BUBAOILErocs MUpa, GOpMUPOBAHKE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEIICCTBAMH H UX IPUMEHEHHEM;

dopMupoBaHUe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIUX YHUBEpCaIbHOE 3HAUECHUE JUIS PA3IUYHBIX BHJIOB JESITEIBHOCTH: PELICHUs MpodieMm,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
NEeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KU3HECHHBIMH ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE WH(POPMAIIMOHHEIE



TEXHOJIOTUH ISl TIOMCKA M aHAIM3a y4eOHOW M HayYHO-TIOMYJISIPHOW HH(POPMAIIUU XUMHUYECKOTO
COJIePKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJHMMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHSI YHEPTETHYECKUX PECYPCOB U COXPAHEHUsS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHnyYecKON XMMHM: €€ BO3ZHHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IOJTYYCHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[TpencraBnenue o kiacCu(UKAIUNA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHm4ecKux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBUAIbHbIE Ha3BaHUS BaKHEHIIUX IPEICTaBUTENEH KJIacCOB
OpPraHWYECKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYCHHS BEIIECTB U WX IPEBpAIICHUN: O3HAKOMJICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTpPOEHHUE, TOMOJOIMYecCKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHICH W MPOMUJICH — MPOCTEeHINe
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBA (pEaKkuul THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMUYECKUE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psA. AUETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, (PM3UUECKHNE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS MU HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T01yon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIVIEBOJOPOJAaMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepaboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUH,
KaTtaguTuueckuit), mmponus. IIpoayktel mepepaboTku HedTH, HUX NpPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKH.

DKCIepuMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIIEHUN: 03HAKOMIICHUE C
oOpasmamu 1uracTMace, KaydykoB U pe3uHsbl, koymekunn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIAHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUJIEHA U U3YYEHHUE €ro CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
IIpUMeHeHne. BoopoaHbIe CBA3M MEXKy MOJIEKYJIAMH CIIUPTOB. JleMCTBUE METaHOIA U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHoua.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumoseicTaue ¢ ruapokcuaoM meau(1l), okucnenue aMMuaduHbIM pacTBOPOM OKCHA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TJIOKO3bl), HaXOXJICHHE B IPHPOJE, MPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemntonosa kak npupojHsle nonumepsl. CTpoeHue Kpaxmaiaa U LEJUTHOIO3HI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3aumopelctBue ruuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3aumoaeiicTeie kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEILECTB MJIM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b



benkn kxak mpupojaHBIE BBHICOKOMOJEKYISIpHBIE coeanHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypaunus OCNKOB IpHU HAarpeBaHUM, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHHUH — MOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H IpU M3y4eHMM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHSA: SBJICHHE, HAay4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, PU3MYECKHUE BETMYMHBI M €TUHUIIBI X
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadus: MHHEpAJIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KVIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpaIHsi aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTM4ecKas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOU



XUMHUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTopHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakToOpbl, BIUSIOMIMNE HAa COCTOSTHUE XUMHUYECKOTO paBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJICHUE Cpellbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUSAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COETUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢uznueckue cpoiictBa MeTaysioB. CIUTaBbl METaIOB. DJIEKTPOXMUMHUECKUM DSl HampsLKeHUH
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4Y€HHUs BEUIECTB M UX NPEBpAILlCHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJIPOKCHUIA ATIOMUHUS C pACTBOpPAMHU KHUCJIOT U IIE0Y€H, KAYECTBEHHbBIC PEaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMU, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBienust 00 00X HAYYHBIX TPUHIIAIIAX TIPOMBIIIICHHOTO IMOTYYCHUS BAXKHEUIITUX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHUKH,
HAHOMAaTEPHAJIbI, OPTaHNYECKHE U MUHEPAIbHBIC yI0OpEHUS.

XuMUsS U 3[0pOBbE YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IPENApaToB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBIACTCS Yepe3 MCIOIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, Kiaccu(duKanus, NEPUOTUIHOCTb, HAOIIOJCHHE, JKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPreTHUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHonorus: XUMUYECKask IPOMBIIIIEHHOCTh, METAJUTYPTHsl, IPOU3BOJICTBO CTPOUTEIbHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAsA MPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOIIPEIETICHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE PE3yabTAThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE Y4eOHOM
Y BOCIHUTATEJIbHOU JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IpPEICTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIKM3€ Pa3IMYHbIX BUJIOB YUEOHOI 1eATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3€
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MUHIUBUIYATBHOM TpaeKTOPUH 00pa3oBaHus, Oyayiiein
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU TEIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO MPUPOAOTIOIH30BAHNS,

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIC HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpHI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHMMaHMs crneuu(UKd XUMHMHM Kak HayKHd, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPECTABICHUS 00 OKpYyKaloleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOW POJIM B CO3AaHUU HOBOHM 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJI0ro YjIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBICHHM OKpYXAlOIEro MUpa M HPOMCXOIAIMX B HEM H3MEHEHHUH,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U HCCIIEIOBATENBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3JIYHBIX cepax MpoecCHOHATBHON NesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IIeHaAyYHbIE TIOHSTHS, OTPAXKAIOIIKE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIUXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I }IGI)’ICTBPISIMI/I.

OB.Ha)]e}me yHMBepcaanmMn y‘leﬁﬂblMl/l NMOo3HaABaTCJIbHBIMU I[CﬁCTBP[SIMP[Z

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIMOJIBb30BaTh MPU OCBOCHHUU 3HAHMHA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACIATh
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OObSICHEHHS OTJCIBHBIX (PAKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B pACCMAaTPUBAEMBIX SBICHUSX, (POPMYyTHPOBATh BBHIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMHu4eckass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb O000OLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3INYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3IMIHBIX BUOB U (HOPM MPECTaBICHUS, KDUTHYECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT HCIOIB30BaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA NpU pPadOTe C XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH € CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNATh C NpE3eHTalUeil pe3ylbTaToOB MO3HABATEIbHOM NEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MO3ULIUN B XO7e 00CYX/IeHUS U 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITeIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XHUMHH B TIO3HAHWU SIBJICHHH TPHUPOJIBI, B POPMHUPOBAHUHU MBIIIICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIOJIAraroUIne
MOHATUS (XUMUYECKUH AJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
JIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIH OO0BEM, YIJIEPOAHBIM  CKEJeT,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUU; MHUPOBO33PEHUYECKHUE 3HAHMS, JIKAIINE B OCHOBE IMMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MacCHOM MCIOIBb30BAHNN BaKHEUIIINX OPraHUYEeCKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATh
MX B3aHMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA MPU ONHCAHUU COCTaBa, CTPOEHUS U
MIPEBPALLIEHUI OPTaHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUUYECKUX PEAKIN, N3rOTABIMBATh MOJEIN MOJIEKYJ OpPraHMYECKUX BEIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpynmne COeauHEHUN
(YrJIIeBOIOpOabI, KHCIOPOJ H  a30TCOJACpIKAIIME  COSAMHEHHUS, BBICOKOMOJCKYIISIPHBIC
COeIUHEHUs), JaBaTh MM Ha3BaHusa Mo cuctemarnueckoil HomeHkinarype (IUPAC), a taxxke



MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH,
alleTUICH, STHJICHIJMKONb, TJIMLEPUH, (eHoi, (opMalbIeTui, aueTaabAerH], MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPHU30BaThb COCTaB, CTPOCHHUE, (U3NUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 3TaH, STWJCH, NPOMWICH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbIeru]l, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YTIIEBOJAOPOIHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOIYKTa PEaKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHHUM, MOJyYEHHE STHIIEHA M M3y4eHUE ero
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHUU
C BEILIECTBAaMH U J1a0OPaTOpPHBIM O00OPYJOBaHHEM, MNPEACTABIATH PE3YIbTAThl XUMHYECKOIO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpelIcTBAa MaccoBoi nHpopmaiuu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3JECUCTBUS Ha >KMBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 00y4arouMxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbSI: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUSD OTPaXKakoT:

c(hOpMHUPOBAHHOCTH MIPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTEeCTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAOIINE
HNOHATHS (XMMUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJICKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPAIllEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAaHUHM BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEeIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHUCAHUU HEOPraHUYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BEIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTAEJIbHBIX HEOPraHMYECKHX BELIECTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€Has W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, HOHHAs,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJIspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHOJNB3Yysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUUHU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, Y4aCcTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHHs PEAKIMi Pa3IMUHBIX THUIIOB, ITOJIHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacClO3HAaBaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIUU OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHaka, a Takxke CPOpMHUPOBAaHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELECTB, IPEBPALLIEHUS U COXPAHEHUS DHEPIHH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMd HMOHHOro OoOMeHa, KayeCTBEHHbIE pEakiuu Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00paIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATD
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHUIO,
MOJIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOJIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JIEHCTBHS HA JKUBBIE OpraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHUE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)

Ne i/

NMPOrpamMMbl Bcero Kogl TPOILHBIE H%aKTquCKHe o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypeb

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYEeCKO XUMHUH

. http://www.alhimik.ru.
[Ipenmer oprannueckoit xumuu. Teopus htto://school-
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 0 c_olrmu U
M. Byrtieposa o

Utoro no pazneny 3

Pa3znea 2. YrieBoaopoanbl
http://www.alhimik.ru.
http://school-

2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2 0 collektion.edu.ru
http://www.alhimik.ru.
29 HenpenenbHbie yrieBoaoOpOIbl: aJKeHBI, 6 1 http://school-

' aJIKaJNEeHBbI, aJIKUHEI collektion.edu.ru
http://www.alhimik.ru.
http://school-

2.3 ApoMaTn4ecKue yriieBoa0pObl 2 0 collektion.edu.ru
http://www.alhimik.ru.
24 [IpupoaHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U 3 0 http://school-

' uX nepepadoTka collektion.edu.ru

Htoro no pazneny 13

Paznen 3. Kuciopoacoaep:xainiue oprannyecKue coeTuHeHusl

3.1 Cruptel. deron 3 0 http://www.alhimik.ru.



http://www.alhimik.ru/
http://www.alhimik.ru/

http://school-
collektion.edu.ru
hhttp://www.alhimik.ru.
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 ttp://school-collektion.edu.ru
Crnoxuble 3¢upbl
http://www.alhimik.ru.
http://school-
3.3 Yrnesozel 3 collektion.edu.ru
Utoro no pazneny 13
Pa3znen 4. A3oTcoaepskaniue opraHnyecKkue coeIuHeHus
http://www.alhimik.ru.
4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 E(t)t“ (.allgicc?r? g:j_u.ru
Wroro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
http://www.alhimik.ru.
5.1 IMnacrtmaccel. Kayayku. Bonokna 2 E(t)t” éﬁ%}? ggu.ru
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://school-collektion.edu.ru/
http://school-collektion.edu.ru/
http://school-collektion.edu.ru/

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)

Ne i/ IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE

padoTsI padoThI pecypesI

Paznen 1. Teopernueckue 0CHOBbI XUMHU

Crtpoenue atomoB. [lepuoanueckuii 3akoH http / fwowew.alhimik.u.
http://school-

11 u [lepuonnueckas cucTeMa XUMUYCCKUX 3 0 collektion.edu.ru

snemenToB J[. . Menaeneesa =
http://www.alhimik.ru.

12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 http://school-

) BEIIECTB collektion.edu.ru
http://www.alhimik.ru.
http://school-

1.3 XUMHYECKUE PEAKIUN 6 1 collektion.edu.ru

Hroro no paszneny 13
http://www.alhimik.ru.
http://school-

2.1 Meramer 6 1 collektion.edu.ru
http://www.alhimik.ru.
http://school-

2.2 Hemeraumer S 1 collektion.edu.ru
http://www.alhimik.ru.

23 CBs13p HEOPTaHNYECKUX U OPTraHUYECKUX 5 0 http://school-

' BEILIECTB collektion.edu.ru

Hroro mo pazneny 17




http://www.alhimik.ru.

http://school-

3.1 XUMHs 1 KHU3HD 4 collektion.edu.ru
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosnuecTBo yacoB
Ne Tema vooKa K n DJIeKTpOHHbIe NN (ppoBbIE
n/n yp Beero OHTPOJIbHBIE PaKTHYeCKHe 0BpasoBaTeNbHbIE PECYPCHI
padoThI padoThI

[Ipeamer opranuveckoit http://www.alhimik.ru.

1 XUMUH, €€ BOSHUKHOBEHUE, 1 0 0 http://school-collektion.edu.ru
pPa3BUTHE U 3HAYCHHE
Teopm crpoeriits ) http://www.alhimik.u.

2 OPTAHITICCIIX COCAHMHCHIHI 1 0 0 http://school-collektion.edu.ru
A. M. byrneposa, eé
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o
KJacCU(pUKaIUN
OpPraHUYeCKHX BEIICCTB. http://www.alhimik.ru.

3 Homenknarypa 1 0 0 http://school-collektion.edu.ru
(cucremaTnyeckas) u
TPUBUAIbHBIE HA3BAHUS
OpPTaHWYECKUX BEIICCTB
AJKaHBI: COCTaB U http://www.alhimik.ru.

4 CTpOEHHE, TOMOJIOTHUECKU I 1 0 0 http://school-collektion.edu.ru
paa
MertaH u 3TaH — http://www.alhimik.ru.

5 npocTenme 1 0 0 http://school-collektion.edu.ru
MIPEICTABUTENH AJTKAHOB
AJTKEHEL: COCTAB I http://www.alhimik._ru.

6 . 1 0 0 http://school-collektion.edu.ru
CTpPOCHHE, CBONCTBA
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http://www.alhimik.ru/
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OTUJIEH U IPONUJIEH —

http://www.alhimik.ru.

7 IIPOCTENIINE http://school-collektion.edu.ru
MIPEJICTABUTENH AJIKEHOB
[TpakTuueckas padota Ne 1. http://www.alhimik.ru.
8 «lonydenue sTuneHa u http://school-collektion.edu.ru
W3Yy4YEHUE €r0 CBOMCTB)»
Ankanuensl. byraauen-1,3
U MeTuiOyTraaueH-1,3. http://www.alhimik.ru.
9 [Tosmyuenune http://school-collektion.edu.ru
CHHTETUYECKOTO KayuyKa U
pPE3UHBI
AJIKMHBIL: COCTaB U
OCOOEHHOCTH CTPOCHUS, http://www.alhimik.ru.
10 TOMOJIOTHYECKUHN PSII. http://school-collektion.edu.ru
AueruieH — npocreimuni
MIPEACTABUTEND AIKUHOB
Beruucnenus no http://www.alhimik.ru.
11 YPAaBHEHUIO XUMHUYECKON http://school-collektion.edu.ru
peakuuu
ADCHEL: GEH3OM 1 TOIVO http://www.alhimik.ru.
12 PeHpI: yo. http://school-collektion.edu.ru
TOKCMYHOCTH apEHOB
I'enernueckas cBsi3b o
EBOLODOIOR http://www.alhimik.ru.
13 T FIOPOALOB, http://school-collektion.edu.ru
IIPUHAUIEKAIINX K
pa3IMYHBIM KJaccam
[IpupoHbIe UCTOUHUKHU
JIEBOJIOPO/IOB: -
?H o I[Hg:ﬁﬂr% " http://www.alhimik.ru.
14 pHpOZL http://school-collektion.edu.ru

TIOITYTHBIE HEQTSHBIE Ta3bl,
HE(PTh U IPOIYKTHI €€
nepepaboTKH



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
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http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/

[TpupoaHbIe HCTOUHUKH
YIIIEBOIOPOAOB:
HMPUPOJIHBII ra3 u

http://www.alhimik.ru.

15 http://school-collektion.edu.ru
MOITYTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOIYKTHI €&
nepepadoTKu
KonTponbaas paGota 1o http://www.alhimik. ru.

16 http://school-collektion.edu.ru
pazzeny «YTIeBOI0pOAb»
IIpenenbHble OTHOATOMHBIE http://www.alhimik.ru.

17 CIIUPTBI: METAHOJ M 3TAHOI. http://school-collektion.edu.ru
Bonopoanas cBs3b
MHOroaroMHbIE CIIUPTHI: http://www.alhlmlk..r u.

18 http://school-collektion.edu.ru
STUJICHTJIMKOJIb U TJIMLECPUH
Perion: cTpoetine http://www.alhimik.ru.

19 MOneKyIIbl, u3HHCCKHE 1 http://school-collektion.edu.ru
XHMHYECKHE CBOMCTBA,
NIpUMEHEHNE
Anbaeruanr: http://www.alhimik.ru.

20 dopmanbaerus u http://school-collektion.edu.ru
areTajbpIerun. AeToH
OrpoOCHOBHELE http://www.alhimik.ru.

21 HpEeIbHAIC KaPOOHOBbIC http://school-collektion.edu.ru
KHUCJIOTHI: MypaBI)I/IHaSI )51
YKCyCHasI
[TpakTiueckast paborta Ne 2. http://www.alhimik.ru.

22 «CBoiicTBa pacTBOpa http://school-collektion.edu.ru
YKCYCHOM KHUCIIOTBI»
(TCapHHOBAL it ONCHHOBAS http://www.alhimik.ru.

23 KHCIIOTEL KaK http://school-collektion.edu.ru

NPEJCTaBUTENN BBICIITHX
KapOOHOBBIX KHUCIIOT



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
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http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/

Mp11a KaK COJIM BBICHTHX

http://www.alhimik.ru.

24 KapOOHOBBIX KHCIIOT, UX http://school-collektion.edu.ru
MOIOIIleE IEUCTBUE
Crroicrbie ShupEI Kax http://www.alhimik.ru.

25 NPOHU3BOMIHEIC KAPOOHOBLIX http://school-collektion.edu.ru
kucaoT. ['maponu3
CJIOKHBIX 3(prupoB
AKUpEL: Titposis, http://www.alhimik.ru.

26 HPUMCHEIIHIC, http://school-collektion.edu.ru
Ouosoruyeckas poiib
JKUPOB
VYrieBonpl: COCTaB,
KJaccuuKanus. http://www.alhimik.ru.

27 Baxueiimme http://school-collektion.edu.ru
MPEICTAaBUTEIIN: TIIFOKO03a,
bpykTO3a, caxapo3a
Kpaxmar o [e/uTionosa kak http://www.alhlmlk._ru.

28 http://school-collektion.edu.ru
MPUPOIAHBIE TTOJTUMEPEI
KonTpoabHas pabora no
paszaeiy http://www.alhimik.ru.

29 «Kucnopoaconepsxamiue http://school-collektion.edu.ru
OpraHHYECKUe
COCIIMHEHUS
AMIHEL MCTHIAMAH 1 http://www.alhimik. ru.

30 http://school-collektion.edu.ru
AHWJINH
AMUHOKHUCIIOTHI KaK
am(pOoTepHbIE OpraHNYECKHe http://www.alhimik.ru.

31 COE€IUHEHMS, UX http://school-collektion.edu.ru

OHMOJIOTUYECKOE 3HAUECHUE.
IlenTn bl



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
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http://www.alhimik.ru/
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http://www.alhimik.ru/
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benku kak npupoaHbie

http://www.alhimik.ru.

32 BBICOKOMOJIEKYJISIPHBIE 1 http://school-collektion.edu.ru
COeIHEHUS
OCHOBHBIE HOHATHUS XUMHUU http://www.alhimik.ru.
33 BBICOKOMOJICKYJIIPHBIX 0,5 http://school-collektion.edu.ru
COCIMHEHUN
g}jggﬁg;fﬂﬁ?iﬁb;i?;mga http://www.alhimik.ru.
34 SKYIAD 0,5 http://school-collektion.edu.ru
coequnenuii. ITnactMmaccsl,
Kay4yKH, BOJIOKHA
«buer B Oymymee» https://bvb-
3 Xunmust B npodeccuu 1 kb.ru/lessons/wjb8glEmbLA141Gv
OBHIEE KOJIMYECTBO HACOB 34

I10 ITPOT'PAMME
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11 KJIACC

KoauuecTBO 4acoB

Ne T DJIeKTpoHHbIe HU(pOBbIE
n/n €éMa ypoka Beero Kourpoabnble IIpakTuyeckue 0BpasoBaTe/bHbIE PECYpChI
padoThI padoThI

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs http://www.alhlmlk._r u.

1 1 0 0 http://school-collektion.edu.ru
KOH(UTypanus aTOMOB
[Iepnognueckuii 3axoH u [lepnoanueckas http:/Awww.alhimik.ru.

2 CHCTEMA XHMUHCCKHX OIEMCHTOB /1, I/E 1 0 0 http://school-collektion.edu.ru
Memnzeneesa, UX CBSA3b C COBPEMEHHOMN
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX DJIEMEHTOB U UX COSAMHEHUH 110 -

http://www.alhimik.ru.

3 TPYTITaM H NIEPHOIAM. SHaHCHHE 1 0 0 http://school-collektion.edu.ru
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /[.M. Meneneesa B
pa3BUTHUU HAYKH
CrpoeHue BeniecTBa. XMMUYECKasi CBS3b, €€ http://www.alhimik.ru.

4 BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1 0 0 http://school-collektion.edu.ru
KOBaJICHTHOM CBsi3U. BomopoaHas cBs3b
BaneHnTHOCTB. DIEKTPOOTPULIATENBHOCTb. -
Crenenn OKI/ICJ’IGHI/IH.pBeHIpeciBa hitp:/ /vvww.alh|m|k._r u.

5 1 0 0 http://school-collektion.edu.ru
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUS
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX. http://www.alhimik.ru.

6 HcrrnaHbIE U KOJUIOUIHBIE PACTBOPBI. 1 0 0 http://school-collektion.edu.ru
MaccoBast 1011 BELIECTBa B pacTBOpE
Knaccuurauns u Homenkatypa http://www.alhimik.ru.

7 HEOpPraHMUYECKUX COEANHEHUN. |'eHeTnueckast 1 0 0 htto-//school-collektion.edu.ru
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/

Knaccudukanust XaMUYeCcKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.

http://www.alhimik.ru.

8 3aKOH COXpaHEHHs MacChl BEILIECTB; 3aKOH http://school-collektion.edu.ru
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX
Cxopoctb peakiuu. OOpaTUMBbIC PEaAKIIHH. http://WWW.thlmlk._r u.

9 http://school-collektion.edu.ru
XUMHUYECKOE PABHOBECHUE
[TpakTuueckas paborta Ne 1. «Bnusiaue http://www.alhimik.ru.

10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh http://school-collektion.edu.ru
XUMHYECKON PEaKIun»
DnekTponuTHdeckas auccounarnus. [lonstue http://www.alhimik ru.

11 0 BOOpOAIHOM nokasarene (pH) pactsopa. http://school-collektion.edu.ru
Peaknun nonnoro oomena. ['mapoinms
OPraHMYEeCKUX U HEOPTraHUYECKUX BEIECTB
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC http://www.alhimik.ru.

12 peakiuu. [lonsitue 06 >mekTponnse http://school-collektion.edu.ru
pacIuiaBoB ¥ pacTBOPOB COJIEH
KonTponbnas pabota mo paszueny http:// WWW‘th'm'k'.r u.

13 http://school-collektion.edu.ru
«TeopeTndyeckre OCHOBBI XUMHUM
Merannsl, ux nojoxenue B [lepuognueckoit
CHCTEME XUMHYECKuX aiaeMeHToB JI. W. http://www.alhimik.ru.

14 MenpeneeBa 1 0COOCHHOCTH CTPOSHUS http://school-collektion.edu.ru
atomoB. O0mue pu3nyecKkue CBONCTBa
METaJIoB
CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P http://WWW.alhImlk.!’ u.

15 . http://school-collektion.edu.ru
HaIpsHKEHUH METaJNIOB
XHUMHUYeCKHe CBOMCTBA BaXKHEHIIINX http://www.alhimik.ru.

16 METaJUIOB (HATpUH, Kajaui, Kajablui, MarHuii, http://school-collektion.edu.ru

ATIOMUHHK) U UX COCTMHCHUM



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
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http://www.alhimik.ru/
http://www.alhimik.ru/

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

http://www.alhimik.ru.

17 . http://school-collektion.edu.ru
COCIMHEHUN
XUMHWYECKHE CBOMCTBA [IUHKA, JKEJIe3a U UX hitp://www.alhimik.ru.

18 N I i http://school-collektion.edu.ru
COeTUHEHUN
[IpakTuueckas padora Ne 2. "Pemienne http://www.alhimik.ru.

19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME http://school-collektion.edu.ru
«Metams»"
HemeTaminl, UX MOJIOKEHHE B ..
[Ieproanyeckoii cucteMe XUMHUYECKUX hitp://www.alhimik.ru.

20 P http://school-collektion.edu.ru
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnueckue cBOMCTBAa HEMETAIIOB. http://www.alhimik.ru.

21 AmuloTponusi HEeMETauIoB (Ha IpuMepe http://school-collektion.edu.ru
KHCIIOpoJia, cephl, hocdopa u yriaepoaa)
XUMHYECKHE CBOMCTBA TaJIOT€HOB, CEPHI U UX hitp://www.alhimik.ru.

22 N » OCP http://school-collektion.edu.ru
COeTMHEHNN
XuMHUecKue cBOMCTBa a30Ta, pocodpa 1 Ux http:/Mwww.alhimik.ru.

23 . ’ p http://school-collektion.edu.ru
COeTMHEHNN
XUMHYECKHE CBOMCTBA YIJIepoaa, KDEMHUSA U http://www.athimik.ru.

24 9 yriepoaa, Kp http://school-collektion.edu.ru
UX COCOUHEHUU
[IpuMeHeHe BaXXHENIITNX HEMETAIJIOB U UX hitp://www.alhimik.ru.

25 p N http://school-collektion.edu.ru
COeTUHEHUU
O00011eHHE U CUCTEMATU3ALUS 3HAHUM 110 .
TEME THeMeTanm)I» qunc?ieHm[ 10 hitp://www.alhimik.ru.

26 ) http://school-collektion.edu.ru

YpaBHEHUSAM XUMHYECKHUX PEaKINid 1
TEPMOXUMHUYECKHE PACUEThI
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[TpakTuueckas padora Ne 3. «Pemenue

http://www.alhimik.ru.

27 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 http://school-collektion.edu.ru
"Hemeramis"»
KonTponpHas padorta mo Temam «MeTauib» http://WWW.thimik._r u.
28 1 http://school-collektion.edu.ru
u «Hemerauib»
Heopranunueckue u opraHn4eckue KUciaoThl http://www.alhimik.ru.
29 p p ) 1 http://school-collektion.edu.ru
Heoprannueckue u opraHnd4eckue OCHOBaHHS
AMdoTepHbIe HEOPraHUYECKUE U -
0 F(}l)HI/II£CKI/Ie coeFJ)JI/IHeHI/m I'enetnyeckas http://www_alhimik.ru.
30 p ) 1 http://school-collektion.edu.ru
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIICCTB
Ponp xumuu B o0ecrieueHHN SKOIOTHYECKOH, http://www.alhimik.ru.
31 HHEPreTUUECKOM U MUIIEBOM 0€3011acHOCTH, 1 http://school-collektion.edu.ru
Pa3BUTHU MEAUIIMHBI
[TpencraBiaenus o0 OOIMMX HAYYHBIX http://www.alhimik.ru.
32 MPUHITMTIAX TPOMBIIIEHHOTO MTOJTYYeHUS 1 http://school-collektion.edu.ru
BAKHEUILIMX BEUIECTB
http://www.alhimik.ru.
33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 0,5 http://school-collektion.edu.ru
http://www.alhimik.ru.
34 XUMUS 1 3I0POBbE YeJIOBEKa 0,5 http://school-collektion.edu.ru
«buner B Oymymee» https://bvb-
3 Xuuns B npodeccnn 1 kb.ru/lessons/wjb8g1EmbLA14IGv
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus,10 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AKirioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue»

» Xumus, 11 knacc/ Pymsurtuc I'.E., ®enpaman O.I°., AKiirioHepHOE 00IIECTBO
«M3narenscTBo «IIpocsBenienue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. 3arumarenpras xumus/ B.B. PromuH. - 8-¢ us ., ucnp., nepepaod., noi., - M.:
Hentpnonurpad, 2013. - 221, 3 c. - (A30yKka HayKu AJIs FOHBIX TCHUEB).

2. [nuyyruna I'.B. Cutyanuonssie 3aganus no xumuu. 8-11 knacesl. M.: BAKO, 2014. -
144c. - (MacTepckast yuuTesnss XUMUN).

3. Xumuueckuii TypHup: cOopHuUK 3aaa4. 8-11 kmaceel/ I'.1O. Anémmun, B.B. Koponés, A.A.
UYenuruna. - M.: [Ipocsemenne, 2018.

4. Xomuenko WN.I'. O6mas xumus. COOpHUK 3a/1a4 U yrpaxxHeHU: YuebHoe mocodue. -

M.: OOO" UsznarenncTBo HOBast BoiHa", 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. CD «Peneturop ». OGpa3oBaTenbHas KOJUIEKLHUS.

2. http://www.chrio.cap.ru - caiit TOY "Uysarckuii pecryONIMKaHCKHA HHCTHTYT
obpazoBanus"

3. http://www.1september.ru - T'azera "[lepBoe ceHTsOps".

4. 10. http://www.festival.1september.ru - dectuBaip nenarornyeckux uaei  "OTKPBITHIH

ypOKH
5. http://www.alhimik.ru.

6.http://school-collektion.edu.ru
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