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Pabouas nporpamma o xumuu 6azoBoro ypoBHs s 10 — 11 kiaccoB coctaBiieHa Ha OCHOBE

DenepanbHOI paboueil mporpaMMsl o yueOHOMY IpeaMeTy «XuMus» (6a30BbIi ypOBEHb)
(mpenmeTHas 001acTh «EcTecTBEHHO-HAYYHBIE TPEIMETHI»), BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiep>kaHre oOy4deHus, INIAaHUPYEMbIE Pe3yJIbTaThl OCBOEHMSI IPOTrPAMMBI 110 XUMUH, [IIAHUPYEMbIE
pe3yJbTaThl, TEMATHYECKOE INIAHNPOBAHUE, KaJEHIAPHO — TEMATUYECKOE IUNIAHUPOBAHUE.

[losicHuTeNnbHAs 3aMKcKa OTpaXkaeT 00IKe NN U 3aJ]a4l U3YUEHUs] XUMUH, XapaKTEPUCTHKY
MICUXOJIOTMYECKHUX MPEIIOChUIOK K €€ U3YUEHHIO 00yYaroIMMHKCS, MECTO B CTPYKTYpe y4eOHOTro
IUIaHa, a TAKXKE MOAXO0/IbI K 0TOOPY COJIep KaHUs, K ONPECIICHUIO IIIaHUPYEMbIX PE3yJIbTaTOB.

ConepxaHre 00y4deHUs paCKpPBIBACT COIEPIKATEIbHBIC JIMHUH, KOTOPBIC TIPEIaratoTCs IS
00513aTeTLHOTO U3YUYCHUS B KOKJIOM KJIaCCe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI.
[TmaHupyemblie pe3yIbTaThl OCBOCHUS MPOTPAMMBI [0 XHMHHU BKJITFOYAIOT JIMYHOCTHEIE,
METaIpeIMETHBIC PE3yJIbTaThl 32 BECh MIEPUO]] OOYUCHHUS HA YPOBHE CPEIHETO 00IIEero
o0pa3oBaHus, a TAKXKE MPEIMETHBIE JOCTHKEHHS 00YJarOIIerocs 3a KaXK/IbIi 1o/l 00y4eHusl.



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMUU Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHMI K pe3yabraTaM OCBOEHHs (enepalbHOW 00pa30BaTENIbHOW MPOTPAMMBI  CPEIHETO
obmero o6pazoBanusi (POII COO), npencraBneHHbIX B DefepalibHOM TOCYIaPCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus ydyeOHOrO MpeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranm3aiusx Poccuiickoit deneparuu, pean3yrONMX OCHOBHBIE
oOpa3oBaresbHble MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpareruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®enepannu Ha niepuoa 1o 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.), a Taxke ¢ yuetom coznanust B MOY — COIL Ne 6 nentpa o6pazoBanus «Touka
pocTay U peanu3alud 00pa3oBaTelIbHBIX MPOTPAaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HalpaBJIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUH C TPEOOBAHUSMH 3aKOHOAATEILCTBA B cdepe
00pa3oBaHus U ¢ y4€TOM pekoMeHaannii deaepanbHOro oneparopa yaeOHOTro nmpeameTa « XUMHUSD).

OcHOBY TOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONpPEIEICHHUIO OOIlel CTpareruu
0o0yueHus, BOCIIUTAHUS U Pa3BUTHs OOYyYAIOIINUXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUS IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHUenTyaiapHble mnonoxenus ®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJieH, COep)KaHusl, Pe3yJabTaToB OOyueHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHHE, IONIy4aeMO€ BBITYCKHUKaMH 00I1e00pa30BaTeIbHON OpraHu3allui,
ABIISIETCS HEOThEMJIEMOM YacThl0 MX oOpa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIOLIUM 3TalloOM
peanuzaliii Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CUCTeME XMMHUYECKOro 00pa3oBaHHs. DTH IIEHHOCTH KacaroTcs IIO3HAHHUS 3aKOHOB
npupoabl, (OPMHUPOBAHUS MHUPOBO33PEHHS U OOILIEH KyIbTyphl YEJIOBEKa, a TaKKe KOJOTHUECKU
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO M NPUPOAHOHN cpene. Peanusyercs xumuueckoe
oOpa3oBaHre OOyYarOIIMXCS Ha ypPOBHE CpeaHEro oOIero oO0pa3oBaHUs CPEACTBAMH YYSOHOTO
npeaMeTa « XUMHUsA», COlepKaHue U MOCTPOCHHUE KOTOPOTO OMPE/ENICHbI B IPOTrpaMMe M0 XUMUU C
y4€ToM creuu(pUKH HayKH XUMUHU, €€ 3HAYEHUS B MO3HAHMM MPUPOABI U B MaTepuajbHOU >KHU3HU
o0miecTBa, a Takke C y4yéToM OOMMX IeJeil W MPUHIUIIOB, XapaKTepU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeiHero odriero oopasosanus B Poccuiickoit denepanuu.

XuMHUSL Kak OJJIEMEHT CUCTEMbl ECTECTBEHHBIX HAyK HIpaeT ocoOyi poiib B COBPEMEHHOM
UBUJIM3AIMN, B CO3JaHUU HOBOW 0a3pl MaTepHaibHOW KyabTyphl. OHa BHOCHT CBOMl BKJIaJ B
(dbopMupOBaHUE PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JJaHUE LIEJIOCTHOIO MpeACTaBlIeHus: 00
OKpY’)KaIoIlleM MHpE KaK O €IUHCTBE NMPHUPOABI U YeJOoBEeKa, KOTOpoe (QopMHUpyeTcs B XMMHUU Ha
OCHOBE TIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY>KAIOILIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTAMU MPUMEHEHHUSI.

TecHO B3auMOAEHCTBYS C JPYTUMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTalla HEOThEMJIEMON YacThIO
MHUPOBON KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO Tpyda M JKU3HU KaKJOro YJIeHa
obOuiectBa. CoBpeMeHHass XMMHsA KaK HayKa CO3MJaTeibHas, KaKk HayKa BBICOKHX TEXHOJIOTIHM
HalpapjeHa Ha pelIeHHe I00aNbHBIX IPOOJIEeM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILEBO, IKOIOTHYECKOM 0€30MacCHOCTH U OXPaHbl 310POBBS.

B cooTtBeTcTBUM ¢ OOIIKMMHU HENSIMUA M MPUHIUIIAMU CPEAHEr0 OOIIero oOpa3oBaHUs COACpIKAHHE
npeqmera «Xumus»  (10-11  xmaccel, ©6a30BbIi  ypOBEHb  HW3YyYEHHsI) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOJArOTOBKY OOYyYaroIIUXCsi, HEOOXOAMMYIO MM JUIs
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COIMYMA,



MIPOIOJDKEHUS 00pa30BaHUS B PA3IMIHBIX 001ACTAX, HE CBSA3aHHBIX HETIOCPEACTBEHHO C XUMUEH.
CoCTaBIAIONIMME TIpeAMeTa «XUMUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckas XUMUS» H
«O0mast 1 HeopraHMYeCcKass XMMH», OCHOBHBIM KOMIIOHEHTOM COJCP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTeMa 3HAaHUH 0 HEOPTAaHMYECKOW XMMHH (C BKJIIOYCHHEM 3HAHUN W3
oOmieil XuMUM) U OpraHnyeckol XxuMuu. OpMHUpPOBaHKUE JTaHHOW CHCTEMbI 3HAHUU MPHU U3YUCHHUH
npeaMeTa obecrneynBaeT BOSMOXKHOCTh PACCMOTPEHHsI BCETO MHOT00Opaswsi BEIIECTB HAa OCHOBE
OOLINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkanus KypcoB — «Opranndeckas xumus» u «OOImas 1 HeopraHmdecKass XUMUsD)
chopMupoBaHa B TIporpaMMe IO XMMHH Ha OCHOBE CHUCTEMHOTO TOAXOAa K M3YYCHHIO YIeOHOTO
MaTeprasia U oOyClIOBJICHA MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPEIEIEHHBIX
TEOPETUUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYeCKOM XHMMHHU BELIECTBA PAcCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPHH CTPOCHUS OPraHMYEeCKUX COCIUHEHUH, a Takke Ha YpOBHE
CTEPEOXUMUYECKAX U DOJCKTPOHHBIX TMPEACTABICHUI O cTpoeHuu BemecTB. CBeneHUs 00
U3ydaeMbIX B Kypce BeIIeCTBaX JMJAOTCS B Pa3BUTHH — OT YIJIEBOJAOPOAOB JO CIIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COCJMHCHHWH. B Kypce OpraHMYecKO XUMHUU TONYyYaroT pa3BHTHE
chopmMupoBaHHBIC HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs MEPBOHAYAIBHBIC TIPEICTABICHUS O
XUMUYECKOHN CBS3H, KIAaCCU(UKAIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, 0 XUMHUUYECKON peaKIuu.

[Tox HOBBIM YTIIOM 3peHUs B MpenMeTe « XUMHUsD» 0a30BOr0 YPOBHS pacCMaTpUBAETCs M3yUYCHHBIN Ha
YpOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs TEOPETUIECKUI MaTeprall U ()aKTOJOTUIECKUE CBEICHUS O
BEIIECTBAX U XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Iast 1 HeoOpraHnIecKasi XUMUSD)
00ydJarommMMcsl TIPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE IEPUOIUYECKOTO 3aKOHA C
00IIETEeOPETHUECCKUX M METOAOJIOTUYECKUX TMO3UIHMMA, TTyOXKe MOHATh HCTOPHUYECKOE H3MEHEHHUE
(GYHKIIMN 3TOTO 3aKOHA — OT 0000IIArOIIeH 10 OOBACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHMI O BaKHEHIIMX BeIIECTBaX, WX COCTaBe, CTPOCHHH, CBOWCTBAX H
MPUMEHEHUHU, a TaKKe O XMMHYECKUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
JomnonHsietcss B Kypcax 10 w11  kjmaccoB  3JIeMEHTaMHM  COIEpKaHUsl, HMEIOUUMU
KyJbTYPOJIOTHUECKHI W TMPUKIAJHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAHHUIO
B3aMIMOCBSI3U XMMHH C IPYTUMH HayKaMH, PaCKPBIBAIOT €€ pOJIb B IIO3HABATEIIBHON U NIPAKTHYECKOM
JIEeATETLHOCTH YEJI0BEKa, CITIOCOOCTBYIOT BOCIUTAHUIO YBXKECHHSI K MPOIECCY TBOPUECTBA B 00JACTH
TEOPUH U TIPAKTUYECKUX TPWIOKEHUH XWMHH, TIOMOTAOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH
OCMBICTTBaTh MHGOPMAIMI0O W TNPUMEHATh €€ JUid TOMOJHEHUS 3HAaHWUW, peIICHHS
WHTEIJICKTYaIbHBIX W OKCIEPUMEHTAIBHBIX HCCIICIOBATEIBCKUX 3a7ad. B 1memoMm copepkaHue
y4eOHOro mpeaMera «XHUMHUsS» JaHHOTO YPOBHS HM3YUYCHHS] OPUEHTHUPOBAHO HA (OPMUPOBAHUE Yy
00yJaronIuxcsi MHPOBO33PEHYCCKONH OCHOBBI IS TOHUMaHUs (UIOCOPCKHX HJIEH, TaKMX Kak:
MaTepHAIIbHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHWYeCKOro MHpa, OOYCIOBIEHHOCTH CBOWMCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, MTO3HABAEMOCTh MPUPOIHBIX SIBICHHUHN IMyTEM DKCIIEPUMEHTA U
pellIeHus IPOTUBOPEUH MEKIY HOBBIMH (PaKTaMU U TEOPETHUECKUMH MPEANOCHUIKAMH, OCO3HAHUE
POJIM XMMHH B PEHICHUH IKOJIOTHUECKHUX MpoOiIeM, a Takke mpodiieM cOepekeHns IHEPTeTUIECKUX
PECYPCOB, CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTUH U MAaTEPHAJIOB.

B 1utane pemieHus 3a7ad BOCHUTAHUS, PAa3BUTHS W COIHAIM3ANMHA OOYYAMOIIUXCS TPUHSATHIC
MPOrpaMMOi 10 XHMHH TIOJXOIbI K OIPEICIICHUIO CONICPKAHUS W TIOCTPOCHHS IpeIMeTa
npeaycMaTpuBaloT (OpMUPOBaHHE YHHBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOMUX 0a30BOe
3HAYEHUE JIJIS Pa3JIMYHBIX BUJIOB NESATEIBHOCTH: PEIICHHS MPoOsIeM, IMOUCKa, aHaIu3a 1 00pabOTKU
uHbOpMAIUU, HEOOXOAMMBIX i TPUOOPETEHHs OMbITA MPAKTUYECKOW U HCCIEI0BATENbCKOM



JESITEIIBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MTO3HAHUU XUMHUH.

B mpakTtmke TpernomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHHs, TaKk W Ha
ypOBHE cpeaHero obmiero o0pa3oBaHMs, MPHU ONPEAENCHUH COAepKaTeIbHOW XapaKTepUCTUKH
HeNel u3ydeHusl mpeaMeTa HalpaBIeHUeM MePBOCTEIIEHHON 3HAYUMMOCTH TPAJUIIMOHHO MPU3HAETCA
dbopMupoBaHHE OCHOB XUMHUYECKOW HAayKH Kak OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHUSA,
MPAKTHYECKON NIEeATENhbHOCTH YENIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBON KynbTyphl. C
METOAMYECKON TOYKH 3PEHHsSI TAaKOW IMOIXOJ K ONPENETICHHIO IeIeld M3YUCHHs TPeaMeTa SBISICTCS
BITOJTHE OTIPABIAHHBIM.

CoracHO JaHHOW TOYKE 3PCHHS TVIABHBIMHU IEISIMH W3yYeHHUs NpeaMera «XHMHsS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKUX 3HAHMM KaK Ba)KHEHIIIEW COCTaBISIONIEH €CTECTBEHHO-
HAyYHON KapTHUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC MOHATHUS, (DyHIaMEHTAIbHBIC 3aKOHBI
U TEOpPHH XWMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE W TIOHMMaHWE CYIIHOCTH JIOCTYITHBIX
0000IIeHNT MHPOBO33PCHUECKOTO XapaKTepa, O3HAKOMIICHWE C HWCTOPUCH WX pPa3BUTHA W
CTaHOBJICHUS;

e (opMUPOBaHWE W pA3BUTHE TPEACTABICHUH O HAYYHBIX METOJaX IIO3HAHHWS BEHICCTB U
XUMHUYECKUX PEAKIUi, HEOOXOAMMBIX JUIsi MPHOOPETEHUS YMEHUH OpHUEHTHUPOBAaThCS B MHUPE
BEIICCTB U XUMHUYCCKHUX SBJICHHIA, UMEIONIUX MECTO B TPUPOEC, B MPAKTUICCKONH U TIOBCETHEBHOM
JKU3HU;

® pa3BUTHE YMCHUU M CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAONIOACHHEM M OOBSICHCHHEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOTIOIEHUEM MPaBUI 6€30MaCHOTO OOPAIEHUS C BEIIECTBAMHU.
Hapsimy ¢ aTuMm, comepkaTelibHas XapaKTepUCTHKA IIeJIel 1 3a/1ad 3y4eHHUs MPEeIMeTa B MporpaMme
M0 XMMHU YTOYHCHA M CKOPPEKTHPOBAHA B COOTBETCTBHUU C HOBBIMH NPHOPHTETAMU B CHUCTEME
cpemHero odmero oopazoBanus. CeromHs B MpEnoJaBaHUN XUMHUH B OOJBIICH CTEIICHH OTHAETCS
NPEINOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COfAep:KaHHus OOy4YeHHs, OpHEHTUPOBAHHOM Ha
MOJI'OTOBKY BBITYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3aliiy, BIaJetolIero He HabopoM 3HaHUi, a
(GYHKIIHOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTUBHOTO TMOJYYSHUS 3HAHUN
Y IPUMEHEHHSI UX B peaTbHOU JKU3HH JJIsl PEHICHHS IPAKTHUECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM 1pu M3yYEHUU MPEIMeTa « XUMUsD) JOMUHUPYIOIIee 3HAaUCHUE TPHOOPETAIOT TaKKe
[eJTH ¥ 33]1auM, KaK:

ajanTanus oOydYarolMXcsli K YCIOBHSM JTUHAMUYHO pa3BUBAIOIIErOcs MHUpa, (QopMHpOBaHHUE
UHTEJJICKTYaJdbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY MPHHITUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEHIECTBAMH U UX NMPUMEHEHHEM;

dbopMupoBaHrue y OOYYAIOIIUXCS KITFOUEBBIX HABBHIKOB (KIIFOYEBBIX KOMIIETEHIIHI), WMEIOLIUX
VHUBEPCAILHOEC 3HAUCHUE JJIsi PA3IMYHBIX BHUIOB JEATEIBHOCTH: DPEIICHUS MpoOJeM, IMOUCKA,
aHanmu3za U 00paboTku WHGOPMAIMKM, HEOOXOAMMBIX I MPUOOPETEHHUs OIMbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IO3HAHUM XUMHUHM, a TaKXkKe JJIs OLEHKH C TO3MIMH
HKOJIOTMYECKOil 0€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMUYECKUX MTPOLIECCOB HA OPTaHU3M
4eNoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATENbHBIX MHTEPECOB, HMHTEIUIEKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH
00y4aronmxcsi: CHOCOOHOCTH CaMOCTOSITENIBHO TPUOOpEeTaTh HOBBIC 3HAHWS 1O XUMHH B
COOTBETCTBUU C >KM3HCHHBIMU TMOTPEOHOCTSMHU, UCIOIH30BaTh COBPEMCHHBIE WH(OPMAIIMOHHEIC
TEXHOJIOTHH JUIsI TIONCKA W aHaJIM3a YYeOHON M HAyYHO-TIOMYJIIPHOW HH(DOpPMAINK XHUMHYECKOTO
COJIepKaHUS;



dopMHupoBaHHE W pa3BUTHE y OOYYarOMIMXCS AacCOIMATHBHOTO W JIOTUYECKOTO MBIIIICHHS,
HaOMIOAATENIEHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBbIE 0COOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MY TUTAaHUPOBAHUHU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyYaroImUXcs YOSKIEHHOCTH B T'YMaHUCTHUECKOH HANpaBICHHOCTH XUMHUH, €&
BRXHOM pOIM B pELIEHWH [IO0ANbHBIX MpOOJeM palMOHAJIBHOTO MPUPOIONOIB30BAHUSA,
MOTIOJTHEHUSI HHEPreTHUYECKUX PECYpPCOB M COXPAaHEHHs IMPHPOIHOIO PaBHOBECHUS, OCO3HAHHUS
HEOOXOIMMOCTH OepeXKHOTO OTHOMICHHUSI K MPUPONE U CBOEMY 3II0POBBIO, a TaKKe MPHOOpETeHHUs
OTIbITAa WCIIONB30BAHUS TONYYEHHBIX 3HAHWN JUIA TPUHSTHS TPAMOTHBIX PELICHWH B CHTYaIUsX,
CBSI3aHHBIX C XUMHUYECCKUMH SIBIICHHSIMH.

B yuebHOM 11aHE cpemHero oomero 0opa3oBaHus MpeaMeT « XuMHUss» 0a30BOTO YPOBHS BXOAUT B
COCTaB MpeAMeTHOM obnactu « EcTecTBeHHO-HAYYHbIE TPEAMEThHD.

OO11ee yncIo 4acoB, OTBEAEHHBIX AJIS U3YYEHUSI XUMUH, HAa 0230BOM YPOBHE CpEIHEro 00IIero
oOpa3zoBanusi, coctaisier 68 gacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 gaca
(1 gac B HexpemO).



COILEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMMUSA

Teopernueckue 0CHOBBI OPraHNYE€CKOH XMMHHU

IIpenmeTr opraHuueckoil XMMHHU: €€ BO3SHMKHOBEHME, Pa3BUTUE U 3HAYCHHE B IIOJYYEHUH HOBBIX
BELIECTB M MaTepuasoB. Teopus CTpOEHUs OpraHMuYecKux coequHeHuit A. M. bytnepoBa, e€ OCHOBHBIE
nonoxkeHusi. CTpyKTypHbIE (OpPMYJbl OpPraHMYECKUX BEIIECTB. [ OMONIOTHS, M30MepHUs. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX — OAMHAPHBIE U KPaTHbIE CBS3H.

IIpencraBnenne o KiIacCHU(PUKALMKM OpPraHUYECKHX BellecTB. HoMeHkmaTypa OpraHu4ecKux
COEIMHEHUI (cucTemMaTudeckas) W TPHUBHAJIbHBbIE HA3BaHUS Ba)KHEHIIMX IPEACTAaBUTENIEH KIAcCoB
OpPraHMYECKHUX BEILECTB.

DKCIepUMEHTAJIbHbIE METO/IbI N3yUEHHsI BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3namu
OpraHMYECKHX BELIECTB M MaTepuajaMd Ha HUX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ OpraHUYECKUX
BEIIECTB, HAOMIONEHHE M OINUCAHHE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIEHUIO OPraHUYECKHX
BELIECTB MPU HarpeBaHuu (IU1aBlieHUE, OOyIIIMBAaHUE U TOPEHHUE).

YriieBogopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUH pAl. MeTaH U 3TaH — NPOCTEUINNE NPEACTABUTEIN
aJIKaHOB: (M3MYECKHEe M XMMHUYECKHE CBOMCTBA (peakiUM 3aMelleHHs M TOpEHHs), HaXOXJIEHUE B
IIPUPOJIE, NTOJyUYEHUE U IIPUMEHEHHUE.

ATKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKHH psa. OTUIEH W HpONWIEH — IpoCTeHIue
MPEICTaBUTENN  alIKeHOB: (U3MYECKHMEe W XHUMHYECKHME CBOMCTBAa (pEeakiMu TUAPUPOBAHMUSA,
raJIOrT€HUPOBaHUs, TUAPATALIMH, OKHCIEHUS U MOJIMMEpPU3allii), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraaueH-1,3: cTrpoeHue, BaKHEUITME XUMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). I[lodydeHne cHHTETHYECKOrO KayuyyKa M PEe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMsI, TOMOJIOTHUECKHH psi. ALETWIEH — MNpocTeHInit
NPEJCTaBUTENNb AJKMHOB: COCTaB, CTpPOCHHME, (QHU3MUECKHEe M XHMMHUYECKHEe CBOWCTBA (peakuuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHNUs, TUAPATALIMH, TOPEHUS ), IOJYyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (UMYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
raJIOrTeHUPOBAHUS U HUTPOBAaHUs ), IOJy4YEHUE U IpUMEHEeHue. Tonyon: cocmas, cmpoenue, pusuieckue u
Xumuueckue ceoucmea (peakyuu 2ani02eHUpos8anus U HUMPOBAHUs), NOTYYeHUue U NpUMeHeHue.
TokcnuHOCTH apeHOB. ['eHeTHUYECKAs CBA3b MEXAY yNIEBOAOPOAAMH, NMPUHAMIEKAIMMHU K PA3IMYHBIM
KJIaccaM.

[TpupoaHble HCTOYHUKH YIiIeBO10pooB. [Ipupoansblil ra3 u nonyTHble HeTsIHBIE Ta3bl. HedTh u eé
npoucxoxaenue. CriocoOs! nepepadoTku He(TH: TEPEroHKa, KPEKUHT (TePMHUUYECKUN, KaTaTUTUYECKUil),
nuposnu3. [IponykTel nepepaboTku HePTH, WX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbII
YIoJib ¥ IPOAYKTHI €ro IepepaboTKu.

OKCIEepUMEHTAIIbHBIE METO/IbI N3yUEHHsI BEIIECTB M UX MPEBPALCHUI: 03HAKOMJIEHHE ¢ 00pa3namu
IlacTMace, KaydykoB M pe3uHbl, koulekunun «Hedtb» u  «VYromp», MoOnenMpoBaHUE MOJEKYI
YIJIEBOAOPOIOB M TaJIOTCHONPOM3BOJHBIX, IPOBEICHHE NPAKTUYECKOM palOoThl: MOJyYeHHE ATUJIICHA U

U3y4YEHUE €ro CBOMCTB.

Pacuérneie 3anaqm.

Bbruncinenuss mo ypaBHEHHIO XHUMHYECKOM peakmuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BCIICCTBA HJIM IMPOAYKTa pCaKIHMU IO M3BCCTHBIM MACCE, O6’I)éMy, KOJIMYCCTBY OAHOTO M3 HUCXOOHBIX
BEIIECTB WU MPOTYKTOB PEAKIIUHN).

Kucnopoacoaepskamue oprannyecKue CoeIMHEHUS



[IpenenbHble OHOATOMHBIE CHUPTHL. METaHONT U ATAHON: CTpOeHUe, PU3NYECKUEe U XUMHUUYECKUE
CBOMCTBAa (peakiMu C AaKTUBHBIMH METallJIaMH, TaJOr€HOBOIOPOJIaMHU, TOpPEHHUE), TNPUMEHEHHE.
BomoponHbeie cBsA3M MEXAYy MOJIEKYJaMH COUPTOB. JleHCTBME METaHONAa M AITaHOJAa HA OPraHu3M
4eJIoBeKa.

MHoroatoMHble CHOUPTHI. DTUICHIIMKOIb W IIULEPUH: CTPOCHUE, (PU3NYECKHE M XUMHUYECKHE
CBOMCTBa (B3aMMOJACHCTBHE CO WIENIOYHBIMM METaJUIaMH, KayeCTBEHHas peakiusi Ha MHOTOAaTOMHBIE
cnupthl). [elicTBue Ha opranusM uesoBeka. [IpuMeHnenue mmuiepruHa U 3TUICHIIIUKOJIS.

@deHon: CTpOeHHE MOJEKYJbl, (U3MUEeCKHe U XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHona.
[Ipumenenue ¢enomna.

Anpnreruasl U Kemownwvl. DopManbaeTui, aueTanbIeTU: CTPOCHHE, (U3UYECKHEe U XUMHUYECKUE
CBOMCTBa (peaKMy OKUCIIEHUS U BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEAKIINN), TIOTYUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHbIE KapOOHOBBIE KUCIOThI. MypaBbUHasl U YKCyCHAsl KHCIIOTBI: CTPOEHUE,
(dbu3nMvecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, oOIME I Kilacca KUCIIOT, peaKIus dTepUPUKALINHN ),
nonyuyeHue u npuMmeHeHue. CTeapuHOBass U OJEMHOBas KHUCJIOThl KaK MPEICTABUTENH BBICIIUX
KapOOHOBBIX KHCIIOT. MblIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBHE.

Crnoxuele >pUpbl KaKk NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MApOnM3 CIOKHBIX 3¢upoB. Kupsl.
I'mpponus xupos. IIpumenenue xxupos. buonornyeckas poib KUPOB.

VriieBoapl: COCTaB, KJIACCH(HKAaIMs YIIEBOJOB (MOHO-, OU- M Moiucaxapuisl). [moko3a —
MPOCTENUIINI MOHOCaxapu: 0COOEHHOCTU CTPOEHUSI MOJIEKYJIbl, (PU3NUYECKUE U XUMUUYECKUE CBOICTBA
(B3ammoperictBue ¢ rugapokcuaom meau(ll), oxucinenme ammuadHbiM pacTBOpoM okcuma cepeopa(l),
BOCCTAHOBIICHUE, OpOXKEHUE TIIOKO3bl), HAXOXKACHHE B MPHUPOJIE, MPUMEHEHHE, OMOIOTHYecKas POJb.
®dotocunTe3. PpyKTO3a KaK U30MEP TIIOKO3BI.

Kpaxman wu wnemmono3a kak mpupoiHbie mnonuMepbl. CTpoeHHE Kpaxmaia U IeJUTIONO3bI.
du3nyecKkue U XUMUYECKHUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KAaYECTBEHHAs! pEakLrs C UOJO0M).

DKcIepUMEHTaIbHBIE METOBI U3YUYEHHUS BEUICCTB U WX MPEBPAILCHHI: TPOBEICHIE, HAOMONEeHIE U
OMHCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaY€CTBEHHbIE PEAKLUUU OJHOATOMHBIX
cupToB (OKHCIeHre dTaHona okcuioM meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICHCTBHE TIIUIIEPHHA
¢ ruapokcunom wmenu(Il)), ampaerumoB (OKHCIEHHE aMMHAdyHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom meau(ll), BlaumoneiicTBue Kpaxmana ¢ HOAOM), TPOBEACHHE NPAKTUYECKOM palOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCJIOTHI.

Pacuérnbie 3anaqm.

Bbruncnenuss mo ypaBHEHHIO XHUMHYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BELIECTBA WM MPOIYKTa pPeakluu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB WU MPOAYKTOB PEAKLIUN).

A3oTcoaepIKalife OpraHnyecKue COeIMHEeHHUS.

AMUHOKUCIOTBl Kak amQoTepHble OpraHMYecKue coeAuHeHus. Du3ndyeckue M XUMUYECKUe
CBOWCTBA aMMHOKHUCIIOT (Ha IpUMepe MUIMHA). bruonoruueckoe 3HadyeHne aMUHOKUCIOT. [lentumap.

benku kak mpupoaHbIE BBICOKOMOJIEKYJSPHBIE COeAUHEHMs. [lepBuuHas, BTOpUYHAs U TpEeTUYHAs
CTpyKTypa 0eskoB. XMMHUYECKHUE CBOWCTBA O€IKOB: THAPONIN3, AEHATYpalusi, KAUeCTBEHHbIE PEaKIIUK Ha
OemKu.

DKclepUMeHTallbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IpPEBpalleHHi: HAOMIOAeHHEe U ONMMCaHHe
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalys OEJIKOB MPU HArPeBaHHUHU, IIBETHBIC PEAKIIUU OCIIKOB.

BbicokomoJieKyIsIpHBIC COCAMHEHUS

OCHOBHBIE MOHATUS XMMHUH BBICOKOMOJIEKYJIIPHBIX COECIUHEHUI: MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb MOJIMMEpPHU3aLNU, CpEeAHssl MoJeKyJaspHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN — MOJIMMEpU3alusl U MOJUKOHICHCAIIMSL.



DKCIepUMEHTAJIbHbIE METO/IbI N3yUEHHsI BEIIECTB M UX MPEBPALCHUI: 03HAKOMIIEHUE ¢ 00pa3namu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanusanmss MeXnpenMeTHBIX CBS3ed MNpH U3y4eHHH opraHudeckoil xummuu B 10 kiacce
OCYILECTBIISIETCSl Yepe3 HUCIIONIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHITHH,
SIBJSTFOIIUXCSl CHCTEMHBIMH TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOu11e ecTeCTBEHHO-HAYYHbIE IOHATHS: ABJICHUE, HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPUs, AaHAJIN3,
CHHTE3, KJIacCU(pHKALUs, IEPUOJIUIYHOCTb, HAOIIOIEHNE, U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBaHHE.

®dusuka: Mmarepus, SHEprusi, Macca, aTroM, D3JEKTPOH, MOJIEKyJa, HHEPreTHUeCKUNd YpOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PU3UYECKHE BEIMYMHBI U EIWHHIIBI MX
U3MEpEHUsl.

buonorus: knerka, opranusm, ouocdepa, o0OMeH BeleCTB B OpraHusmMe, (POTOCUHTES, OMOIOTHUECKH
aKTUBHBIC BemecTBa (OCIKH, YIIIEBOABI, KUPBI, (PEPMEHTHI).

I'eorpadusi: MUHEpaJibl, TOPHBIE IOPO/BI, MOJIE€3HbIE UCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHomorusi: mNUIIEBbIE MNPOAYKTbl, OCHOBBI PAIMOHAJIBHOTO MHUTAHUSA, MOIOIINE CpE/ICTBa,
JICKapCTBEHHbIE M KOCMETHYECKHE Ipernaparbl, MaTepHajbl M3 MCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHUM

XuMudeckuid 3nMeMeHT. AtoMm. Sapo aroma, M30TOMBI. DJIEKTPOHHAsT 000JO0YKa. DHEPreTUUYCCKUE
YPOBHH, TOAYPOBHU. ATOMHBIE oOpOWTanu, s-, p-, d- smemeHThl. OCOOCHHOCTH pacmpeneieHus
JJIEKTPOHOB MO OpOUTAIsIM B aTOMax »JJIEMEHTOB IMEPBBIX YETHIPEX MNEPUONOB. JIEKTPOHHAS
KOH(UTYpalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHtoB J[. M. Menpaeneesa.
Ces3p nepuoguueckoro 3akoHa u [lepuonnueckoit cucremsl xumuueckux anemeHTos . . Menneneena
C COBPEMEHHOM TEOpUEH CTPOEHHUsI aTrOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHUYECKHUX
JJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIISCTB IO TPYIIaM H TepuojaM. 3HaYCHHE
MEPUOANYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XMMHUUYECKasi CBs3b. BUIBI XUMUYECKOH CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
MoJisipHasi, MOHHAs, MeTajuiMueckas). MexaHu3Mbl 00pa30BaHUS KOBaJEHTHOW XMMHYECKOM CBSA3U
(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIHHOCTD.
Crenenp okucneHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
Tunbl KpucTamIuyeckux peméTok. 3aBUCHMOCTh CBOMICTBA BEIIECTB OT THUIA KPUCTAJUIMYECKOU
pEmETKY.

[TonsiTre o nucnepcHbIX cucreMax. McTuHHbBIE W KOJUIOMHBIE pacTBOPBL. MaccoBas 015 BeLlecTBa
B pacTBOpeE.

Knaccudukanuss HeopraHMdeckux coeAuHeHuid. HoMmeHkmarypa HEOPraHMYECKHX BEIIECTB.
['eneTnyeckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIIUX K PA3JIMYHBIM KilaccaMm.

Xumnueckas peakuus. Kiaccudukanus XUMUYECKHX peakUuil B HEOPraHUYECKOW U OpraHuYecKon
XUMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS M TMPEBPAIICHUS SHEPTUH TIPU
XUMUYECKUX PEaKIUsX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTHMbIEe peaKIIUh. XUMHUECKOE
paBHOBecue. DaKTOPbI, BIUAIOIINE HA COCTOsIHUE XUMHUecKoro paBHoBecus. [Ipuniun Jle [larense.

OnexTponutudeckas auccoruaiusa. CuibHble U crnabbie ekTponuThl. Cpea BOAHBIX PacTBOPOB
BEIIECTB: KUCJas, HEUTpaJIbHAs, IIEJIOYHAS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

DOKCTIepUMEHTAIbHBIE METONBI HM3YyYEHHS BEIIECTB M WX TPEBPAIICHUN: JEMOHCTpAIUs TaOIuIl
«llepuonnueckas cucrema xumudeckux siemMentoB JI. WM. MengeneeBay, wu3ydyeHue Mojeneu
KPUCTATMYCCKUX PEHIETOK, HAOIIONCHHE M OMHMCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPAaTOPHBIX OIBITOB
(pa3nokeHue NEpOKCcHa BOAOPOJA B MPUCYTCTBUU KATalM3aTropa, ONpENesieHue Cpeabl PacTBOPOB
BEIIECTB C TIOMOINBIO YHHBEPCATbHOTO WHIMWKATOpPA, PEAKIMH HOHHOTO OOMEHa), MpOBEICHHE
MPaKTHYECKO paboThl «BiausHUe pa3muuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKITHI.

PacuérHpie 3ama4mn.

Pacuérsl mo ypaBHEHUSIM XUMUYECKUX PEAKLIHMI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI
C UCIIOJIb30BAaHMEM MOHATHS «MaccoBasl IO BEIICCTBAY.

Heopranuyeckass xXumus

Hewmeramnel. Ilonoxxenue HemeramuioB B Ilepuoanyeckon cucreme XMMHUYECKHUX AnnemMeHToB [[. M.
MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. (DU3HWUECKHE CBOHCTBA HEMETAJUIOB. AJUTIOTPOIHS
HEMETAJIOB (Ha MPUMEpe KUCIOPOa, cephl, pocdopa U yriaeposa).

XWMHUYECKHE CBOMCTBA BAKHEWIIIMX HEMETAJUIOB (TaJIOT€HOB, Cephl, a3otra, docdopa, yrmiepoaa u
KPEeMHHS) U UX COCIMHEHUH (OKCHIOB, KHCIOPOACOACPIKAITUX KUCIOT, BOTOPOJHBIX COCTUHECHUN).

[IpuMmeHeHne Ba)XKHEHIIIUX HEMETAJIJIOB U UX COEAMHEHHUI.

Meramubsl. [lonoxxenne MeramioB B llepuomnueckont cucreMe XumMuyeckux snemeHros JI. M.
MenneneeBa. OCOOCHHOCTH CTPOCHUS ANIEKTPOHHBIX 000J0YEK aTOMOB MeTaluioB. O6mue dusndeckue
cBoiicTBa MeTamioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYECKUN Psii HAPSLDKEHU METaJlIoB.

XUMHUYECKUE CBOMCTBA BAKHEMIIUX METAUIOB (HATpPHUM, Kalud, KaibIMi, MarHui, aJlOMHHHM,
LIUHK, XpOM, KEJIe30, MEb) U UX COCTUHECHHIA.

OO6mwme crocoObl MoaydeHuss MeTaioB. [[puMeHeHrne MeTauioB B OBITY U TEXHUKE.

OKCIEpUMEHTAaJbHbIE METOAbl H3YYEHHS BELIECTB W WX MPEBPAIICHUN: H3YUYCHHE KOJUICKIIMU
«MeTanibl ¥ CIUIaBb», 00pa3lloB HEMETAJIOB, PELICHUE SKCIIEPUMEHTANbHBIX 3a1a4, HAONIOICHUE U
OMKMCAaHUE JIEMOHCTPAIIMOHHBIX U JTA0OPAaTOPHBIX OMBITOB (B3aWMOIEHCTBUE THIPOKCHIA ATIOMHHHUS C
pacTBOpamMu KHUCJIOT U IIEJIOUeH, KaUeCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJLJIOB).

PacuérHpie 3ama4m.

PacuéTer mMaccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE HIIU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PACYEThl MacChl (00bEMA, KOIMUECTBA BEIECTBA)
MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHSA U KU3Hb

Posnp xumum B obecrieueHNH 3KOJIOTHUECKON, YHEPIeTUUECKON U MUIIEBOM 0€30MacCHOCTH, pa3BUTHH
MeauiuHbl. [IoHsATHE 0 HAyYHBIX METO/AAaX MO3HAHUS BEIIECTB M XUMUYECKUX PEaKLIU.

[IpencraBinernss 00 OOMUX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO IIOJYYCHUS BaXKHEHIINX
BEIIECTB.

UenoBek B MHpPE BEIIECTB W  MATEPUANIOB: BaXXHEWINIME CTPOUTENIbHBIE  MaTepHUaJbl,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTrepuanabl [Js AJICKTPOHUKH,
HaHOMaTepuasbl, OPraHUIECKUE U MHUHEPATbHBIC YIOOPECHHS.

XuMHUs ¥ 3I0pPOBbE YEJOBEKA: MpaBWia MCIOIb30BAHUS JIEKAPCTBEHHBIX IMpENaparoB, MpaBHiIa
0€30IMacHOTO UCTIOIH30BAHMSI MIPEMAPATOB OBITOBOW XMMHU B MTOBCETHEBHON JKU3HH.

MexnpenMeTHbIE CBA3H.



Peanuzanus MeXIpeIMETHBIX CBS3EH P M3y4eHUH oOlIeil 1 Heopranuueckoi xumun B 11 kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOIb30BAaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHITUH,
ABJIAIOIIUXCA CUCTCMHBIMU JIA OTACIIBHBIX MPEAMCETOB €CTCCTBCHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE IMOHSATHUS: HAyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHATN3, CHHTE3,
KJIacCU(PpUKaILUs, TEPUOTUIHOCTD, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHNUE, SIBICHHE.

dusuka: Marepus, OSHEpPrus, Macca, aToM, 3JEeKTPOH, TIPOTOH, HEWTPOH, WOH, W30TOIl,
PaJMOAaKTHBHOCTh, MOJICKYJIA, DHEPIeTHYECKUIl YPOBEHb, BELIECTBO, TEJ0, 00BbEM, arperaTHoe COCTOSTHHE
BeIleCTBa, (PU3NUCCKHE BEIMYUHBI U SAMHUIBI UX U3MEPEHHSI, CKOPOCTb.

Bbuonorusi: knerka, opraHu3M, JKocHcTeMa, Onocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTaMHHBI,
0OMEH BEILIECTB B OpraHu3Me.

[eorpadus: MUHEpaIbI, TOPHBIC TOPOJBI, MOJIE3HBIC NCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnomorusa: XuMHYeCcKas MNPOMBINIJICHHOCTh, MCTAJLIyprusda, MOpPOU3BOACTBO CTPOUTCIIBHBIX
MaTepHaloB, CEIbCKOXO3SHWCTBEHHOE MPOM3BOJCTBO, MHIIEBas IPOMBINUICHHOCTD, (hapMaleBTHYeCKas
HPOMBIIUICHHOCTD, TMPOM3BOICTBO KOCMETHYECKUX MPEMaparoB, MPOHU3BOIACTBO KOHCTPYKIIMOHHBIX
MaTepHaoB, AEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOT'PAMMBI 11O XHMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OOyYaIOIUMUCS MPOTPAMM
cpenHero o6miero o0pa3oBaHUS (JIMYHOCTHBIM, METalpeAMETHBIM U npeaMmeTHbiM). HayuHo-
METOANYECKON OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS IMPOrpaMM CpPETHETO
o0miero oOpa3oBaHUs SABISIETCS CUCTEMHO-AESITENbHOCTHBIN MOIXOI.

B cooTBeTcTBUU C CUCTEMHO-AESITETLHOCTHBIM MOAXOAOM B CTPYKTYpEe JTMYHOCTHBIX PE3yabTaTOB
OCBOEGHHS IpeaMera «XHUMHUS» Ha YpPOBHE CpeaHEero oOIIero oOpa3oBaHUsl BBIJCICHBI CIEIYIOIINE
COCTaBJISAOILUE!

OCO3HAaHHE OOYyYaIOMUMUCS POCCHUUCKOM TPAXKIAHCKOH WICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIENIEHUIO;

HaJIM4ue MOTHBALMH K O0Yy4EHHUIO;

[[EJICHANIPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEXKIEHUN JHMYHOCTH HA OCHOBE KIIFOYEBBIX
[IEHHOCTEH ¥ MCTOPUYECKUX TPaTUINil 0a30BOM HAYKU XUMHUH,

TOTOBHOCTH U CHOCO6HOCTB 06yqafoumxc;1 PYKOBOACTBOBATLCA B cBOCEH ACATCIIbHOCTHU LICHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMHU, NPUCYITNUMU HeHOCTHOﬁ CUCTCEMC XHUMHNYCCKOI'O O6pa3OBaHI/ISI;

HaJM4ue MPaBOCO3HAHUS HKOJOTMYECKOM KyJIbTypbl M CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTh
JKHU3HCHHBIC ITJIaHHI.

JInaHOCTHBIE pe3ylbTaThl OCBOCHHS IMpeaMeTa «XUMUsS» IOCTUTalOTCS B €AMHCTBE Y4YEOHOU U
BOCITUTATENbHOM I€ATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKUMHU, COLIUOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH LEHHOCTSMM M HJ€ajJaMHU POCCUHCKOrO Ipa)kJaHCKOro OO0IlecTBa, NPUHATHIMH B
OGLL[CCTBG HOpMaMH W IIpaBUJIaMH ITOBCACHUA, CHOC06CTByIOH_[I/IMI/I nmponeccaM CaMOIIO3HAHUA,
CaMOpa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUA JIMYHOCTU 06yt1a10nmxc;1.

JIngHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTpaxkaroT COPMUPOBAHHOCTH OMBITA
MO3HaBaTEIILHOM 1 HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU 06yqa}01unxcs[ 1o p€ajindallvi IMPHUHATEIX B O6HIGCTBG
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOr0 BOCIIUTAHUSA:

0CO3HaHMsI 00YYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s3aHHOCTEH, yBaKCHHUS K 3aKOHY
U MPABOTIOPSKY;

MNPEACTABIICHHA O COOMAJIBHBIX HOPMAax M IMpaBHJIaX MEKIINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘{eCKOﬁ ACATCIIBHOCTH IIpU CO3JaHUU y‘I€6HI)IX IMPOCKTOB,
pEeIICHUA yqe6HBIX W IMMO3HABATCJIbHBIX 3aJa4, BBIITOJJHCHUNU XUMHWYCCKHUX DKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh W IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYruX MpH
aHaM3€e Pa3IMYHBIX BUJIOB YU€OHOU JESITETbHOCTH;

2) NaTPpHOTHYECKOr0 BOCTIMTAHMA:

HCHHOCTHOTO OTHOIICHHWA K HCTOPUYCCKOMY U HAYYHOMY HACJICAWUIO OTEUYECTBECHHOM XHUMHUU,

YBAXKCHHA K IMPOLCCCY TBOPUYCCTBA B oOnacTu TCOPHUU U MPAKTHYICCKOr0 IMPUMCHCHUA XWMHHU,
OCO3HaHHA TOTO, YTO AOCTUKCHHA HAYKW C€CTb PE3YJIbTaT AJIUTCIIBHBIX H&6J'II-OI[CHPII>1, KPOIIOTIIMBBIX
AKCHEPUMEHTAJIbHBIX [TOMCKOB, TIOCTOSHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHMBOB B MOJYYEHHH U IMOCIEAYIOIIEM aHalIu3e UHQOpPMAIHUU O
MEePEIOBBIX JOCTIKEHUSX COBPEMEHHOM OTEYeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOTO ITOBECACHUS,

CIIOCOOHOCTH OLCHUBATL CUTyallUU, CBA3AHHBIC C XUMHWYCCKHMU SABJICHUAMHU, W TPHUHUMATH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACHE HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTU;



TOTOBHOCTH OLICHMBATh CBOE MOBEICHNUE U MOCTYNKU CBOMX TOBApUILEH € MO3ULUN HPaBCTBEHHBIX
Y MIPaBOBBIX HOPM U OCO3HAHHUE MOCJEICTBUN 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUA IIEHHOCTEeH 370poBoro u Oe3omacHoro oOpa3a JKM3HHU, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U MCUXHUECKOMY 3/10POBBIO;

coOMIoIeHHsI IpaBMJl OE30MaCHOTO0 OOpAaIlleHUs C BELECTBAMU B OBITY, IIOBCEIHEBHOW XHU3HHU U B
TPYAOBOM JI€SITENBHOCTH;

MOHMMAaHUS LIEHHOCTU MPaBUJ WMHIAUBUAYAIbHOIO U KOJJIEKTUBHOIO OE30MACHOIO MOBEIEHUS B
CUTyalUsIX, YTPOXKAIOLIUX 30POBbIO U JKU3HM JIIOIEH;

OCO3HaHMsI MOCIEACTBUNA U HEMIPUATHSI BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHus);

S) TpynoBoOro BocnuTaHuA:

KOMMYHUKAaTHUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JesTeIbHOCTH, O0IEeCTBEHHO
IIOJIE3HOM, TBOPYECKON U APYTHX BUAAX ACATCIBHOCTH;

YCTaHOBKHM Ha aKTMBHOE€ y4acTHE B PELEHUM MPAKTUYECKUX 3a7ad COLUAIbHON HaNpaBIC€HHOCTU
(B paMKax CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPaKTHUYEeCKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIIE Ha OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUMU;

YBaXXEHUS K TPYAY, JIOASAM Tpyda U pe3yibraraM TPYIOBOM JeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HWHAMBUAYAJIbHOM TpaeKTOpHUH OOpa3oBaHMs, Oymyiei
npodeccuu M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPeOHOCTEHN 001IecTBa;

6) ’3K0JI0rNY€eCKOT0 BOCIIUTAHMS:

HKOJIOTHMYECKH 1€JIeCO00pPa3HOT0 OTHOIIECHHUSI K MPHUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAHUA TIO0AIBHOTO XapakTepa »SKOJOTHYECKUX MpoOJieM, BIUSHUA HIKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOIHOU U COLIMATIBHOM CPENbL;

OCO3HAHMsSI HEOOXOAMMOCTH WCIONB30BAaHUS JOCTIKCHUH XHMHUHU JUIsl PEIICHUS BOIPOCOB
PaLMOHAJIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEMPUATHS NCHCTBHM, MPUHOCIIIMX BpEd OKPYKAIOLIECH MPUPOIHOU Cpele, YMEHHUS
MIPOrHO3UPOBATh HEONAroNpUATHBIE SKOJOTHYECKUE MOCIEACTBHS MPEANPUHUMAECMBIX JIEHCTBUH U
MpeIoTBpaIlaTh UX;

HaJM4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMUECKON KYJIbTYpPbl, OIbITA JEATEIbHOCTH
9KOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHHMS  PYKOBOACTBOBAaTbCSI MMH B  I103HABaTENIbHOM,
KOMMYHUKAaTUBHOW W COLMAJIBHOM TpPAKTUKE, CIOCOOHOCTH U YMEHHUS AKTUBHO IPOTHBOCTOSITH
uaeonoruu xemopoouu;

7) HEHHOCTU HAYYHOTI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 00ILIECTBEHHON MPaKTHKU;

MOHUMAaHUS CHEIU(PUKA XUMUU KaK HayKH, OCO3HAHUs €€ polu B (POPMHUPOBAHUM PALIMOHAIBHOTO
HAy4YHOT'O MBILUIEHHS, CO3/aHUN LEIOCTHOTO MPEACTABICHUS 00 OKpPYKaloleM MHUPE KaK O €JUHCTBE
MIPUPOJIbI U YEJIOBEKa, B MMO3HAHUU NPHUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH IPOoOJIeM COXpaHEHHs
MIPUPOJTHOTO PAaBHOBECHUS;

yOexXAEHHOCTH B O0CO0OW 3HAUMMOCTH XHMHHM JJIi COBPEMEHHOW LMBHIM3ALMUU: B €&
TYMaHUCTHYECKOI HalpaBICHHOCTH U BaYXHON POJIM B CO3JJaHUHU HOBOM 0a3bl MaTepuaibHOU KyJIbTYpBI,
pelieHny o0aIbHBIX MPOOJIEM yCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOMH,
MUILIEBOM M 3KOJIOTHUECKON 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, 00ECIICUeHUH YCIOBUI YCIEIIHOTO
TpyAa M KOJIOTUYECKH KOM(OPTHOM JKU3HU KaXIOTO YJieHa OOIIECTBa;



€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTU HCIOJb30BaTh MOJTy4YaeMble 3HAHMS JJISl aHAIM3a U OObSICHEHMS
SBJICHUHA OKPY’KAaIOIIEro MHpa M MPOUCXOASIIUX B HEM M3MEHEHUH, yMeHUs aenarb 00OCHOBaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAay4yHBIX (PAKTOB U UMEIOIIMXCSA JAHHBIX C LENbIO MOIYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHHS Ui pEHIeHUs MpoOsieM B
peanbHbIX )KU3HEHHBIX CUTYyalLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON 1EATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HaHUI IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMY;

UHTEpeca K 0COOEHHOCTSM TPyAa B Pa3IMUHbIX cepax mpodhecCHoHANbHOM AeATENbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATbI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOSHHUS y4eOHOro MpeaMera «XHUMHUsS» Ha YPOBHE CPEIIHEro
o0miero oOpa3oBaHUs BKIIOYAOT:

3HaYMMbBIE 1T (OPMHPOBAHHS  MHPOBO33PCHHS  OOYYAIOIIMXCS — MEKTUCITUTUIMHAPHBIC
(MexXIIpeIMeTHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIONIUE IEJOCTHOCTh HAyYHOW KAPTHHBI MHpa H
crenu(puKy METOIOB MIO3HAHMUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, JHEPIH S,
SBIIEHUE, TPOIECC, CUCTeMa, HAy4YHBbIA (PaKT, MPUHLHUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHNe, HAOMIOCHIE, N3MEPEHUE, SKCIIEPUMEHT U ApYyTHe);

VHUBEpCAllbHbIC Y4YeOHbIE JAelcTBHS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
obecrneunBaromue (GopmMupoBaHue (GYHKIHOHAIBHOH TPAMOTHOCTH W COIMAIBHON KOMIICTCHITHH
00yJarommxcs;

CIIOCOOHOCTH 00yJaronuXxcs HCITOJIb30BAaTh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHYCCKHE 3HAHMS M YHHUBEPCAJIbHbIC YUCOHbBIC JCHCTBHS B MO3HABATEIBHONW M COLMAIBHOM
MPaKTUKE.

MetanpeaMeTHbIE  pe3yJIbTaThl  OTPAKAIOT  OBNAJACHHE  YHUBEPCAIBHBIMH  y4eOHBIMHU
MM03HABATE/IbHBIMU, KOMMYHHUKATUBHBIMH M PETYJIATHBHBIMHU JICHCTBUSIMHU.

OgiiajieHHe YHUBEPCAJILHBIMHU YYeOHBIMH MO3HABATEJILHBIMHU 1€ CTBHAMM:

1) 60a30Bble JOorMUYECKUE eHCTBUA:

CaMOCTOSITEIIEHO (DOPMYJIUPOBATh U aKTyaJIM3MPOBATh MPOOJIEMY, BCECTOPOHHE e€ paccMaTpUBaTh;

OIpENEIATh LEIN ACATCIILHOCTH, 3aJlaBas MmapaMeTpbl U KPUTEPUU HX JOCTHIKECHHUS, COOTHOCHTH
pe3yAbTaThl AEITEILHOCTH C MTOCTABICHHBIMH LENSIMH;

UCIIONB30BaTh IPU OCBOCHUU 3HAHUHN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJIESTH XapaKTEPHbBIE
MPU3HAKY TIOHATUN ¥ YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIH30BATh COOTBETCTBYIOIINE TTOHITHS IS
00BsICHEHUSI OTJIEIBHBIX ()AaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTCPUH JUISI KIIACCU(UKAIIUU BEIIECTB M XUMHYCCKHX PEAKIINN;

yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIC CBA3HM MKy M3y4aeMbIMH SBICHUSIMU;

CTPOHThH JIOTUYECKHE PACCY)XICHHs (MHIYKTUBHBIC, NCIyKTHBHBIC, 10 AaHAJOTHH), BBISIBISATH
3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYJIMPOBATH BBIBOIBI U
3aKITIOYCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCTIOIB3yEeMbIE B XUMHUUA CUMBOJIMYCCKUE (3HAKOBBIC) MOJCIH,
peoOpa3oBEIBATh MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKAN 3HAK (CHMBOJI) JIEMEHTa, XUMHYECKast
dopMyia, ypaBHCHHE XHMHYECKOM pEaKIMW — TPH PEIICHUU YYCOHBIX II03HABATCIBHBIX M
MPAKTUYECKUX 3aJad, MPUMEHATh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHHUS JUIS  BBIABICHHS
XapaKTePHBIX MPU3HAKOB M3Y4YaeMbIX BEIIECTB M XUMUYECKHX PEAKIIHIA.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE TeHCTBUA:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUYECKHUX PEAKIINN;



(bopMyTUpOBaTh LENH U 3aJ1a4d UCCIIEIOBAHUS, UCTIONB30BaTh IMOCTABICHHBIE U CAMOCTOSTEIBHO
c(OpMyYITUPOBAaHHBIE BOMPOCH B KayeCTBE WHCTPYMEHTa IO3HAHWS W OCHOBBI i (POPMHPOBAHUS
TUIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHH;

BIAJeTh HAaBBIKAMH  CaMOCTOATEJIBHOTO  IJIAHUPOBAHUS W IPOBEAEHUS  YUYEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HaONOAaTh 3a XOAOM IIpoIecca, CaMOCTOSTENbHO
IIPOTHO3UPOBATH €T0 pe3ynbTat, (HopMynUpoBaTh 0OOOIIEHHS U BHIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH
Pe3yJIbTaToOB UCCIENOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUYET O MpPOJIEIaHHON padoTe;

nproOpeTaTh OMBIT YYCHHYECKOH HCCIEIOBATENLCKOM M MPOEKTHOW ACSATEIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSTEIBHOMY IMOMCKY METOJOB PELIEHUS MPaKTUUYEeCKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHBIX METOI0B MO3HAHUS.

3) padora ¢ unpopmanueii:

OPMEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHMKAX HHGOpMaLUU (HAy4yHO-NOMYJsIpHAs JHUTEparypa
XMUMUYECKOTO COJIepKaHuUs, CIIpaBOYHbIe ocodus, pecypcsl HTepHeTa), ananu3upoBaTh HH(GOPMALINIO
pa3NUYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTUYECKH OLEHHBATh €& JOCTOBEPHOCTh H
HETMPOTUBOPEUYNBOCTD;

(bopMyTUpOBaTh 3aNPOCHl U TIPUMEHSATH PA3JIMYHbIE METO/BI MPH MOWCKEe W 0TOOpe MHPOPMAIUH,
HEOOXOIMMOM ISl BBIITOJHEHUS Y4eOHBIX 3a7a4 ONpPEeNEHHOIO THIIA;

npuoOpeTaTb OMBIT  HMCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIBHYIO (hOpMy IpeacTaBIeHus HHPOPMALIUU (CXEMBI, TpapuKH,
auarpammbl, TaOJIULbl, PUCYHKHU U JIPYTHE);

WCTIONIB30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPEICTBA NMpH paboTe ¢ XUMHUYECKOW WH(pOpMaluei:
MPUMEHITh MeXNpeAMeTHbIE ((U3HUecKMe W MaTreMaTuyecKue) 3HaKh M CUMBOJIBL, (OpMYIbI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U MpeoO0pa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HAIVISTHOCTH.

OsJjiajeHHe YHMBEPCAJbHBIMH KOMMYHUKATHBHBIMHU J1eHCTBUAMU:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOZ€ AMajora W/WIHM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCHTEIBHO BBIOIHEHHS TPEATI0KEHHON
3aJlauu;

BBICTYNIaThb C MpE3eHTalMell pe3ylbTaroB I103HABATEIBHOW JEATENbHOCTH, IOJTY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBINOJHEHUH XMMUYECKOTO SKCIEPUMEHTA,
IIPAKTUYECKOM paboThl MO MCCIENOBAHUIO CBOWCTB H3y4yaeMbIX BEILIECTB, pealn3alud y4yeOHOTro
npoekta © (GOPMYIUpPOBATh BBIBOJBI 110 pe3ylbTaraM MPOBEAEHHBIX HCCIEJOBAaHUN IMyTEM
COIVIACOBAHMS MO3UIMI B X011 00CYX/IeHUsI 1 0OMeHa MHEHHUSIMHU.

OsJjajeHHe YHMBEPCAJbHBIMH PeryIssTUHBHBIMH JAeiiCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO O3HABATENBHYIO JI€ATEIbHOCTD, OIPEIEIIss
eé 1enu W 3aJa4d, KOHTPOIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IMpeaIaracMblil
QJITOPUTM JEMCTBUI NpPU BHINOJIHEHUM Y4YEOHBIX M HCCIIEOBAaTENbCKUX 3ajjad, BbIOMpaTh HambOoliee
3pPeKTUBHBII cIOCOO UX PELIeHUs C YUETOM MOJYyUYeHHs HOBBIX 3HAHMH O BEIECTBaX M XMMHUYECKUX
peaxusx;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3VJIBTATbBI

10 KJIACC

HpeﬂMeTHHe PE3yJbTaThl OCBOCHU KypCa ((OpFaHI/ILIeCKa}I XUMUA» OTpaKar0T:



c(hOpMHUPOBAHHOCTh TPEJCTABICHUM O XHUMHUYECKOM COCTAaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBIICHUM MPUPOJILI, B GOPMHUPOBAHUN MBITIUICHUS I KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TIPpaMOTHOCTH, HEOOXOIUMOW MAJisi pellleHus NMPaKTUUYEeCKUX 3a7ad U
HKOJIOTMYECKH 000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 3/I0pPOBBIO U MPUPOIHON Cpee;

BJIQJICHUE CUCTEeMOW XHMHUYECKMX 3HAHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHSATHS
(XMMUYEeCKUH  DJIEMEHT, aToM, DJEKTpOHHAas O000JoYKa aroMa, MOJEKyJda, BaJICHTHOCTD,
ANIEKTPOOTPHIIATEIFHOCTh, XUMHUYECKAsI CBSA3b, CTPYKTYypHAast popmyrna (pa3BEpHyTas M COKpaIIEHHAs),
MOJTb, MOJISIpHAsI Macca, MOJISPHBIN 00BEM, yIIIEpOAHBIN CKeleT, (QyHKIMOHANbHAS TPYyIa, PaJnuKal,
M30MEpHsi, U30MEPhI, TOMOJIOTUUECKUI PsiJl, TOMOJIOTH, YIJIEBOAOPObI, KAUCIOPOA M a30TCO/EePIKAIIIHE
COEIMHEHUS, MOHOMED, MTOJTUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COETMHEHUS); TEOPUHU U
3aKOHBI (Teopus CTpoeHHsl opraHuueckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN SI3BIK XMMHH, MUPOBO33pEHUYECKUE 3HAHUS, JIeXKAIIHE B
OCHOBE TIOHUMaHUS MPUYMHHOCTU U CHCTEMHOCTH XMMHUYECKHUX SIBICHUMU, (PAKTOIOTHUECKHE CBEACHUS
0 CBOICTBax, COCTaBe, MOJIYYCHUH U OE30MaCHOM HCIIOJIb30BAaHUU BAKHEUIIINX OPraHUYECKUX BEIIECTB
B OBITY U MPAKTHUYECKOU JCSITEIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBIATh XapaKTEPHbIC TMPU3HAKK TOHSATHN, YCTAaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHSITHS MpPHU ONHUCAHWU COCTaBa, CTPOCHUS H
MPEeBpaIEHUI OpPraHMYECKUX COCAMHEHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJNB30BaTh XUMUYECKYI0 CHMBOJHUKY JUIsI COCTABJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (OpMyNn OpraHMYECKUX BEIIECTB H
YpaBHEHUNW XUMHUYECKUX pEaKIMil, H3rOoTaBIMBaTh MOJIETU MOJIEKYJI OPraHUYeCKUX BEIIECTB IS
WJUTFOCTPAIIUU UX XMUMHUUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAMICKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEILIECTB MO0 MX COCTaBy U CTPOCHUIO K OIpeNeIEHHOMY KIIacCy/TpyIine CoeIuHEeHUH (yIIeBOAOPOIbI,
KHCIIOPOJ M a30TCOAEpKAIllhe COSTUHEHHsI, BHICOKOMOJIEKYJIIPHBbIE COCTMHEHUS ), AaBaTh UM Ha3BaHU
o cucreMarnueckoit HomeHknarype (IUPAC), a Takxe mpuBOAUTH TPUBUATbHBIEC HA3BaHUS OTJEIBbHBIX
OPraHMYECKHX BEIIECTB (ITWJICH, MPONWICH, aleTWICH, OATHICHIIIHKONIb, TIHIEPUH, (EeHON,
dbopManpIerua, aneTalbIernl, MypaBbUHAS KHUCJIOTa, YKCYCHAas KHCJIOTA, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAas KUCJIOTA, TIII0KO3a, (PPYKTO3a, KpaxMal, [eUT0I03a, TIIHIIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENIATh BUIbl XUMUYECKON CBSI3U B OPraHUYECKUX COCTUHEHUSAX
(omuHApHBIC M KpaTHBIC);,

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa nnsi oObsICHEHHsI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHs; 3aKOH
COXpaHEHUsI MacChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh COCTaB, CTPOCHHE, (PH3UYECKUE U XUMHUYCCKHE
CBOMCTBA THUIHYHBIX TMPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, STaH,
STWJICH, TPONWICH, aleTwieH, OyrtamaueH-1,3, wmetwiOyranuen-1,3, O€H30J, METaHOJ, JTaHOII,
STWICHIVIMKONb, INHULEPUH, (DEHOIN, aleTanbleru], MypaBbHHas U YKCyCHash KHUCIJIOTBHI, IJIIOKO3a,
Kpaxmall, 1IeJUTI0NI03a, aMUHOYKCYCHasl KHUCII0Ta), UJUTIOCTPUPOBATh TEHETHUECKYIO CBSA3b MEXAY HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOIBb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKHU YTIEBOIOPOIHOTO CHIPhS (HEQTH,
MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TNEpPepadOTKM M MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTku;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAMTH BBIYMCIIEHUS IO XMMHYECKHM YpaBHEHHUSIM (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY,
KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(OPMUPOBAHHOCTh yMEHUU BIAJCTh CHCTEMON 3HAaHMW OO0 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, MCIIOJIb3YEMBIX B XMMHUU TPU U3YUYCHUU BEIICCTB M XMUMHUYECKHUX SIBJICHWN (HaOIromeHue,



U3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), WCIOIB30BAaTh CHCTEMHBIC XWMHUYECKHE 3HAHUS IS
MPUHITHS PENICHUH B KOHKPETHBIX JKU3HECHHBIX CHUTYaIlUSAX, CBSI3aHHBIX C BEHICCTBAMH U UX
MIPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUN coOOMIONaTh TMpaBWiIa TMOJNb30BAHUSA XUMHUYECKOH TMOCYIOM H
nabopaTopHbIM OOOpYIOBAaHUEM, a TakXKe MpaBHia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMHU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH W  BBIMIOJNHATH  XMUMHUYECKHH  OKCIIEPUMEHT
(peBpanIeHns: OPraHUYECKHUX BEIIECTB PU HArPEBAaHHH, TIOTYYCHUE STUIICHA U U3yYEHHE €r0 CBOICTB,
KaueCTBEHHBIC PEaKIMU OPraHMYECKHUX BEIIECTB, JeHATypamus OCIKOB IMPH HArPEBaHWH, IIBETHBIC
peakuu OeKOB) B COOTBETCTBHM C TMpPaBWJIAMH TEXHUKH OE30MAaCHOCTH TpU OOpaIieHuu C
BelIeCTBAMU U J1a0OpaTOpHBIM  OOOpPYAOBAaHUEM, MPEACTABIATh  PE3yAbTaThl  XHUMHUYECKOTO
SKCIEpPUMEHTa B (hOpME 3allUCU YPaBHEHUN COOTBETCTBYIOIIUX PeaKIuii 1 (opMyITHpPOBATh BHIBOJIBI Ha
OCHOBE ATHUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh ~YMEHHH KPUTHUYECKM AaHAJM3UPOBATH XHMHUYECKYI0  HH(pOpMAaIHIo,
MI0JTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoi MHpopmaruu, MHTepHeT u npyrux);

c(hOpMHPOBAHHOCTh YMEHUW COOIIONATh MpaBUiIa SKOJIOTHYECKU I1€JI€CO00pPa3HOTO TOBEICHUS B
OBITY M TPYIOBOH NIEATEIHHOCTU B LENSIX COXPAHEHHsI CBOETO 37I0POBBS U OKPYKAIOLIEH MPUPOTHOM
Cpelbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KMBBIE OPraHU3MBbI OMPENCIEHHBIX OpPraHUYECKUX
BElIeCTB, NMoHMMas cMbicn mokazartens [I/IK, moscHATH Ha mpuMepax CIOCOObI YMEHBIICHHS H
MPEeIOTBPAIICHHS] UX BPEIHOTO BO3/ICHUCTBUS HA OPTaHM3M YEIIOBEKA;

JUIs OOYYaIOIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHUE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYCCKUX SBIICHUM;

JUIA  CIEThIX W CcHabOBUIAMMX OOYYaroIIUXCs: yMEHHE WCIONB30BaTh pellbe(hHO-TOUCHHYIO
cucteMy o6o3HaueHuit JI. bpains ms 3amucu XuMuIecKux (Hopmyt.

11 KUIACC

[TpenMeTHBIC pe3ynbTaThl OCBOCHHS Kypca «OO0IIasi 1 HeopraHudecKasi XUMUEs OTPaKakoT:

c(hOPpMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAyUYHON
KapTUHBI MUPA, POJIM XUMUU B IO3HAHUHU SIBIICHUN PUPOJIBL, B (POPMUPOBAHUY MBIIIJICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAJIbHOW IPpaMOTHOCTH, HEOOXOIMMOM MAJisi pellleHus NMPaKTUYECKUX 3a7ad U
AKOJIOTUYECKH 000CHOBAaHHOTO OTHOUICHHS K CBOEMY 3I0POBBIO U MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHHMM, KOTOpas BKIIKOYAET: OCHOBOIIOJATAOLIME ITOHATHS
(XMMUYECKUH AIIEMEHT, aTOM, U30TOTl, S-, P-, d- AEKTPOHHBIE OPOUTATT ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBI 00BEM, BaJIEGHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTD, CTETICHh OKUCJICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHasl, MOHHAs, METAJUTHUECKas, BOJIOPOAHAS ), KPUCTALTHYECKAsT peIETKA, TUITBI XUMUYECKUX
peaKkuui, pacTBOp, JIEKTPOJIMTHI, HEAIEKTPOJIMTHI, NICKTPOIUTHYECKAs IUCCOLMALNS, OKHUCIUTENb,
BOCCTAHOBHTENb, CKOPOCTh XMMHMUYECKOM pEaKIMH, XHMUYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust BNEKTPOTUTHYUECKON auccouuanuu, mnepuoanydeckuii 3akon JI. M. MenneneeBa, 3akoH
COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U IMIPEBPALLCHUS HHEPrUM IIPU XUMHUUYECKHUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUSA, JISKAIUE B
OCHOBE TIOHUMaHUSI MPUIMHHOCTU U CHCTEMHOCTH XMMHYECKUX SIBICHUMN, (DAKTOIOTHUECKHE CBEICHUS
O CBOICTBaX, COCTaBe, MOJYYCHHMH U OE30MaCHOM HCIOJIb30BAHUM BAXXHEUIIUX HEOPTraHUYECKHUX
BELIECTB B OBITY M MPAKTHUUYECKOU AESITEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUN BBISBIATH XapaKTepHbIE TNPU3HAKU TOHSATUH, YCTAaHABIMBATh HX
B3aMMOCBSI3b, UCIOIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMHUCAHUM HEOPTraHWYECKUX BEIIECTB U
HX IpPEBpaLICHUI;



c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIH30BATh XUMHUYECKYIO CHMBOJHKY JUIsI COCTABICHHS (HOPMYI
BEUIECTB U YpaBHEHUM XMMHMYECKMX peakuui, cucremarnyeckyto HomeHknarypy (IUPAC) u
TpUBUAJbHBIE HA3BAaHUS OTAEIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHbli Tra3, YIJIEKHCIbIM ras,
aMMuaK, raiméHas U3BecTb, HeralléHas U3BeCThb, IUThEBAs CO/A, MUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMpPEIENSITh BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHMSX PA3IUYHOTO COCTaBa, BUJ XHMHUYECKOH CBs3M (KOBaJCHTHAas, MOHHA,
METAJJTNYECKast, BOJOPOJIHAS) B COCIMHEHHUAX, TUIl KPUCTAJIMYECKOM pelIETKY KOHKPETHOTO BEIEeCTBA
(aroMHasi, MOJIEKYyJIsIpHAsi, HWOHHAs, METAJUIMYECKas), XapakTep CpeIbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh NMPUHAJJICKHOCTH HEOPTaHUYECKUX BELIECTB MO UX
COCTaBY K OIpeAeNEHHOMY KJIacCy/TpyIre COeqUHEHHH (MPOCThIEe BEleCTBAa — METaJUIbl U HEMETaJlIbl,
OKCH/IbI, OCHOBaHUS, KUCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COIN);

c(hOpMUPOBAHHOCTh YMEHHUH PACKpPBIBATh CMBICH Nepuoanueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H TIPOTHOCTUYECCKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh OJIIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKUX
anemMeHToB 1-4 mepuopoB Ilepuogumueckoid cuctembl xumudeckux anemeHToB [l M. Menneneena,
UCIIONB3YSl TOHATUS «S-, pP-, d-2IEKTPOHHBIE OPOUTANN», «IHEPreTHUECKHE YPOBHU», OOBSCHSTH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HMX COCAMHEHUH MO IMepuoiaM H
rpynnam Ilepuonnueckoit cucrteMbl XxumMuieckux nemMenToB 1. . Menneneena;

c(OpPMUPOBAHHOCTh yMEHHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBONCTBA
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3U
MEXIy HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHUX
peaxkuui;

c(hOpMUPOBAHHOCTh YMEHHUS KJIacCU(DULIUPOBATH XUMHUECKHE PEaKINH 10 Pa3INYHbIM MpU3HAKAM
(uMciay M coCTaBy pearupyroliux BeLIECTB, TEIUIOBOMY 3(h(deKTy peakiuu, U3MEHEHHIO CTEeNeHei
OKHCJICHHUS 3JIEMEHTOB, 00pAaTUMOCTH PEAKIIUU, YIACTHUIO KaTalu3aropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTABIATH YPAaBHEHHUS PEAKIUN PA3IHYHBIX THUIIOB, IOJHBIE H
COKpaIIEHHBIC YPAaBHEHUSI PEAKIIMH MOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUS, TIPH KOTOPHIX TH PEaAKIIHH
UIYyT 70 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH pEAKIMU, MHOATBEPXKIAIOIINE KaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABaTh OIBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOILIKE B
BOJIHBIX PAaCTBOPAX HEOPIaHMYECKUX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHHI PACKPHIBATh CYIIHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX PEaKIIHiA
MOCPEJICTBOM COCTABIICHHSI AJIEKTPOHHOTO 0alaHca 3TUX PEeaKIui;

c(hOpMUPOBAHHOCTh YMEHHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluuu OT
pa3nmuyHBIX (AaKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BoznerictBus (mpuniun Jle Illarense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHUYECKHE IMPOLIECCHI, JieXkallue B OCHOBE
MIPOMBIIIIEHHOTO TIOJTYYEHHs CEPHOI KUCIOThI, aMMHUaKa, a Takke cpOPMUPOBAHHOCTD MPEICTABICHHIMA
00 00IIMX HAYYHBIX MPUHIHUIAX U SKOJOTHYECKUX MPodIeMax XUMHUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOIAUTH BBIUMCICHHS C HUCIOJIH30BAaHHEM TOHATHUS «MacCoBast
JI0JIs BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPU XUMHYECKUX PEAKIHUAX, MACCHI
BEIIECTBA WJIM 00BEMA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WM O0bEMY ONHOTO W3
YYacTBYIOIIMX B pPEaKIMH BEIIECTB, TEIJIOBOro 3(ddexra peakuud Ha OCHOBE 3aKOHOB COXpPaHEHUS
Macchl BEILIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

c(OPMUPOBAHHOCTh YMEHUW COOMIONaTh TMpaBWiIa TOJNb30BAHUS XUMHUYECKOW TMOCYIOM H
nabopaTopHbIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSAMHU IO BBITOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHUI IJIAHUPOBATh U BBINOJIHATH XUMHUECKUIN SKCIIEPUMEHT (pa3ioKeHHE
IEepPOKCHJa BOAOPOJA B IPUCYTCTBMM KaTalUu3aTopa, ONPEIECICHHE CPElIbl PacTBOPOB BEILECTB C
IIOMOIBI0 YHUBEPCAJIBHOTO MHAMKATOPA, BIMSHHUE Pa3IMYHBIX (DPAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaxkiy, peaklud HOHHOro OOMEHa, KaueCTBEHHbIE peakluuu Ha cynbdar-, kapOoHAT- U XJIOpUI-
AHUOHBI, HAa KAaTUOH aMMOHHs, DCIICHHE DKCIEPUMEHTAIBHBIX 3aj1ad 1o TeMaM «Meramibsy u
«HemeTtanib») B COOTBETCTBUH C MpaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU 0OpallleHHH C BEIeCTBAMHU
1 1a60paTOpHBIM 000pYIOBaHHUEM, MPENCTABIATh PE3YIbTaThl XUMHYECKOTO SKCIEpUMEHTa B (Gopme
3alUCH ypaBHEHHWH COOTBETCTBYIOIIMX pEaKIuid ¥ (HOPMYIMpOBaTh BBIBOIBI HAa OCHOBE OTHX
pe3ybTaToB;

COPMHUPOBAHHOCTh YMEHMM KPUTHUYECKH AaHAJIU3UPOBATh XHUMHUYECKYI HH(OpMaIHio,
MOJTy4YaeMyl0 U3 pa3HbIX HCTOUYHUKOB (CPEICTBa MACCOBOM KOMMYHUKAIMH, IHTEpHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHHMH COOMIONATh MpaBUiIa HKOJIOTHYECKH IeJIeCO00pa3HOrO MOBEICHUS B
OBITY U TPYIOBOH JAEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3/10POBbS U OKpY’KaloIIel MPUPOIHOM
Cpelibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUSA HA KUBbIC OPraHU3MBI OIIPENEIEHHBIX BEIECTB, IOHUMAs
cmbicn nokazarens [IJIK, moscHaTs Ha mpuMepax crnocoObl YMEHBIIEHUS W IMPEeIOTBPALICHMs HX
BPEIHOTO BO3JEHCTBHS HA OPTaHU3M YEJIOBEKA;

JUI 00y4aroIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsI: YMEHHUE NPUMEHATh 3HaHUSA 00
OCHOBHBIX JIOCTYIIHBIX METO/axX ITO3HaHMUs BEIIECTB U XUMUYECKUX SBICHUM;

JUId clenblX M caaboBUAAMMX OOYyYaroIUXCS: YMEHHE HCIOJIb30BaTh pelibe(hHO-TOUECUHYIO
cucreMy obo3Hauenuit JI. bpaiins s 3anucu Xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE yue6Horo npeamera « XumMust

10 KUIACC
KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppoBbIe)
HaumeHoBaHUe pa3/iesioB U TeM MPOrpaMMbl Kourpoanuel | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThI KHe padoThl
Pasznea 1. TeopeTnueckue OCHOBbI OPraHM4YeCKOM XUMHU
IT 7 . T
1.1 PEAMET OpTafieckon XIfMHH COpHA CTPOCHHA 3 bubaunoreka L1OK https://myschool.edu.ru/
opranndeckux coenuHenuii A. M. bytineposa
HUroro no pazgeny 3
Pa3gen 2. YrieBogoponsl
2.1 [TpenenpHbIE YIIIEBOIOPOIBI — ATTKAHBI 2 bubmmorexa LHOK https://myschool.edu.ru/
H :
2.2 CHPCACIBHBIC YIICBONOPOLBI: ATKCHbI, ATKAHCHEL, 6 1 bu6moreka I{OK https://myschool.edu.ru/
AJKUHBI
2.3 ApoMaTrueckue yrieBoaopOoabl 2 bubmuotexa L{OK https://myschool.edu.ru/
IT
2.4 PHPOIFHIC HCTOTHHIH YIICBOAOPOAOB M HX 3 1 Bbu6muoreka I{OK https://myschool.edu.ru/
nepepadoTKa
Hroro no pazneny 13
Pasnen 3. Kuciaopoaconep:xamnue opranudeckue coeIHHeHUs!
3.1 Cruptel. Genon bu6muoreka I{OK https://myschool.edu.ru/
3.2 Anpaeruasl. KapOoHoBbie KUCIOTHI. Cla0XKHBIE Y3PHUPHI 7 1 bubmuotexa LIOK https://myschool.edu.ru/
33 VrieBoabl 1 Bbu6muoreka LIOK https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nesn 4. A3orconep:kamue oprannyecKne coeANHEeHus!
4.1 AmMuHbEI. AMHHOKUCIIOTEL. benku 3 bu6moreka I{OK https://myschool.edu.ru/
Hroro no paszneny 3
Paznes 5. BoicokomoJiekyIsipHbIe COeTHHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmorexa LHOK https://myschool.edu.ru/
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TEMATHYECKOE IIJIAHUPOBAHHE 11 KJIACC

KoauuecTBO 9acos

Ne DJIeKTpOHHbIe (LM(ppoBbIE)
HaumeHoBaHue pa3iesioB U TeM NMPOrpaMMBbl KoHTpoabHBI IpakTnyec
n/n Bcero oOpa3oBareJibHbIE PeCYpPChI
e padoTsI KHe padoThl
Brenenue B o0myro Xxumuto. OCHOBHBIE TIOHITHS M 3aKOHBI
xumud. [TpaBuia TeXHUKH 0€30MaCHOCTH B KaOMHETe XUMUHI 1
Paznen 1. Teoperuyeckue 0OCHOBbI XMMHH
C I i
TpoeHue atoMoB. lleproanueckuii 3akoH U BuGmmorexa [IOK
1.1 [Tepuoguyeckas cucrema XuMH4UeCKHUX neMeHToB J[. U. 2
https://myschool.edu.ru/
Meneneena
bubmuoreka [IOK
1.2 C .M 0
TpoeHue BeniecTBa. MHOTooOpasue BelecTB 4 https://myschool.edu.ru/
bubmoreka [IOK
1.3 X
HMHACCIHNE peaKtiin 6 ! I https://myschool.edu.ru/
MToro Mo paster 13 bubmoreka [IOK
pasaeiy https://myschool.edu.ru/
Pasnea 2. Heoprannueckasi XuMust
bubmuoreka [IOK
2.1 M
CTaILIb! 6 I https://myschool.edu.ru/
bubmuoreka [IOK
2.2 H
CMETAILIR ? ! ! https://myschool.edu.ru/
2.3 CBs3b HEOPraHWMYECKUX U OPraHMYECKHUX BEIICCTB 2 Bubmmorexa LHOK
] p p - https://myschool.edu.ru/
Toro Mo paster 17 bubmuoreka IIOK
pasaeiy https://myschool.edu.ru/
Pa3nen 3. Xumus u )Ku3Hb
bubmuoreka [IOK
3.1 X
HIMHS HORUSHD 4 https://myschool.edu.ru/
Hroro no pazneny 4
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KAJIEHJAPHO -TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosmmuectBo 3
° JIEKTPOHHBbIE UG POBbIE
Tema ypoxka 4acoB p uudp
n/n Jlata | oOpa3oBaTeJbHbIC pecypcChl
Bcero
N N bubaunoreka [IOK
1 [Tpeamer opranudeckoil XMMuu, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1
https://myschool.edu.ru/
) Teopust cTtpoeHus opranndeckux coeauHeHuit A. M. bytneposa, eé i bubmamoreka [IOK
OCHOBHBIE IIOJIOKEHUS https://myschool.edu.ru/
3 [Ipencrasnenue o kiaccupukauu OpraHnuecKuX BemecTs. Homenknarypa { bubmmoreka [IOK
(cucTemarnueckasi) ¥ TPUBUAIbHBIC HA3BAHUS OPTAHHUYECKUX BEIICCTB https://myschool.edu.ru/
. bubnuotrexa LIOK
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH Pl 1
https://myschool.edu.ru/
. butmuoreka IJOK
5 MeraH 1 3TaH — NPOCTEHIINE NPEACTABUTEIIN aJIKAHOB 1
https://myschool.edu.ru/
. bubnuorexa [IOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://myschool.edu.ru/
. bu6moreka [JOK
7 OTUJIEH U MPOMUJIEH — MPOCTEHIINE MPEACTaBUTEIHN aJIKEHOB 1
https://myschool.edu.ru/
bubnuotexa LIOK
8 [Tpaktrueckas padota Ne 1. «Ilonyuenue sTuIeHa 1 U3y4eHHE €r0 CBONCTBY» 1 1
https://myschool.edu.ru/
9 Anxaauensl. byraguen-1,3 u metundyraauen-1,3. [lonyuyenue { bubnuotrexa LIOK
CUHTETHYECKOTO KayuyKa U Pe3UHBI https://myschool.edu.ru/
10 AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKHH PsiJI. i bubnmnorexa LJOK
AUeTHIeH — TPOCTEHUIIHIA TPEACTaBUTENb ATKHHOB https://myschool.edu.ru/
1 B . i bubanoreka [IOK
BIUMCJICHHS 110 YPABHEHUIO XUMUYECKOU PeaKkuu
yp pearh https://myschool.edu.ru/
12 ApeHbI: 6eH30J1 ¥ TOTYO0JI. TOKCHYHOCTh apEHOB 1
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bubaunoreka [IOK
https://myschool.edu.ru/

13 I'eneTnueckas CBA3b yII€BOAOPOIOB, MPUHALICKAIINX K PA3IUYHBIM bub6moreka [JOK
KJaccam https://myschool.edu.ru/
14 IIpupoaHble HCTOYHUKH YIIIEBOAOPOAOB: IPUPOIHBIN I'a3 U Oy THHIE bubnuotrexa LIOK
HeTsiHBIC Ta3bl, HETh U MIPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/
15 [IpupoaHble HCTOYHMKHN YIIIEBOAOPOIOB: IPUPOAHBIN a3 U MOy THBIE bubnmmorexa LHOK
HeTsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu https://myschool.edu.ru/
16 KontponbsHas pabota 1o pasaeny «YriaeBoJopOIbD» Bubnnorexa HOK
https://myschool.edu.ru/
17 [IpenenbHbIE OAHOATOMHBIE CIUPTHI: METAHOI U 3TaHOI. BogopoaHas cBs3b Bubnnorexa HOK
https://myschool.edu.ru/
bu6moreka [IOK
18 MHOroaroMHbI€ CIUPTHI: ATUIIEHITIUKOIb U TIIULEPUH
https://myschool.edu.ru/
19 DeHo: CTPOEHHE MOJIEKYIIbI, (PU3NUECKUE U XUMUYECKUE CBOWCTBA, bubnuotrexa LIOK
MIpUMEHEHNE https://myschool.edu.ru/
20 Anpaeruapl: GopMaIbACTUA U alleTANbICTHI. ATICTOH bubmmorexa IOK
https://myschool.edu.ru/
21 OnHOOCHOBHBIE TIpeieNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U bubmuoteka [IOK
YKCyCHast https://myschool.edu.ru/
22 [TpakTrueckas pabota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOU KHCIOTBI) bubmmorexa TOK
https://myschool.edu.ru/
7 CreapuHOBas U OJIEMHOBAsK KUCJIOTHI, KaK MPEACTABUTEIN BBICIINUX bubmmoreka [IOK
KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
. bubnmnoreka [IOK
24 MpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHUE
https://myschool.edu.ru/
75 CrnoxHbie 23Ul Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus bubmoreka [JOK
CJIOKHBIX 3(UPOB https://myschool.edu.ru/
bu6muoreka [IOK
26 Kupsl: runponu3, npuMeHeHue, OMOIOTHYecKas posib KUPOB

https://myschool.edu.ru/
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7 VYrneBogbl: cocTaB, knaccudukanus. Bakneinme npencTaBuTeNd: MIOK03a, bubmuotexa [IOK
bpyxTo3a, caxaposa https://myschool.edu.ru/
28 Kpaxman u nemironosa kak IpupoIHbIE TOJTUMEPHI 1 bubmorexa TOK
https://myschool.edu.ru/
29 KontponsHas pabota no paszneny «Kuciopoaconepsxaiiye opraHndecKkue { bubnmorexa LIOK
COEIMHEHUS https://myschool.edu.ru/
bu6mmoreka IJOK
30 AMUHBI: METHJIAMUH U aHWJIHH 1
https://myschool.edu.ru/
31 AMUHOKHUCIOTHI KaK aM(OTEPHBIE OPTaHUYECKUE COSTUHEHUS, UX { bubmoteka [IOK
ouonoruyeckoe 3HadeHue. [lenTuasl https://myschool.edu.ru/
32 benku kak npupoaHbIe BBICOKOMOJEKYISIPHBIE COSAMHEHUS 1 Bubnnorexa HOK
https://myschool.edu.ru/
. bu6moreka [IOK
33 OCHOBHBIE TOHATHSI XMMUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHHI 1
https://myschool.edu.ru/
34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUN. { bubnmorexa [IOK

IInmacTmaccel, Kay4yKH, BOJJOKHA

https://myschool.edu.ru/
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KAJIEHJAPHO -TEMATNYECKOE IINTAHUPOBAHMUE 11 KJIACC

KosmmuectBo
Ne T Jacos Jara JaekTpoHHbIE HU(POBbIE
eMa ypoka
n/n P U3yUYeHUs oOpa3oBareibHbIE PeCypChl
Bcero
1. Baxueiimre moHATHS XUMUU U UX B3aUMOCBS3U. OCHOBHBIC 3aKOHBI XUMHH
Y pacyeThl Ha UX OCHOBE. 1
XUMHUYECKUN AMEeMEHT. ATOM. DIIEKTpOHHAsE KOH(GUTYpaIisi aTOMOB Bu6 110K
. noIMoTeKa
2 [Tepuonnueckuii 3axoH u [lepuoanueckas cucreMa XUMUYECKHUX 3JIEMEHTOB 1
. . https://myschool.edu.ru/
. . MenneneeBa, UX CBsI3b C COBPEMEHHON TEOPUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX AIEMEHTOB U UX
. bubaunoreka [IOK
3 COEIMHEHUH M0 TPyIIaM U TiepruojiaM. 3HaueHHe TePUOIMIeCKOT0 3aKOHA U 1
https://myschool.edu.ru/
CUCTEMBI XUMHUYECKHUX 31eMeHTOB JI.11. MeHieneesa B pa3BUTUHN HAyKU
4 CtpoeHue BeliecTBa. XUMUYECKas CBA3b, €& BUJIbl; MEXaHU3MBbI i bu6moreka [JOK
o0pa3oBaHMsI KOBAJIEHTHOM cBsi3u. BogopoaHas cBs3b https://myschool.edu.ru/
5 BanentHocTh. DnexkrpooTpunareabHOCTh. CTEneHs OKUCIeHUs. BemecTa i bubmuoreka [IOK
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
6 [Tonsatne o nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOWHBIE paCTBOPBI. 1 bubmuotexa LIOK
MaccoBast 107151 BEeLIeCTBa B pacTBOpE https://myschool.edu.ru/
7 Knaccudukanus 1 HoMEeHKIaTypa HEOPraHUYECKUX COCAMHEHUI. 1 bubnuoreka [JOK
I'eHeTHueckas CBSI3b HCOPTaHUICCKUX BEIIECTB, PA3IMYHBIX KIACCOB https://myschool.edu.ru/
Knaccudukanus XuMru4eckux peakiuii B HEOPraHUYeCKOW U OPraHUYeCKOM
¢ P P P bubaunoreka [IOK
8 XUMUH. 3aKOH COXPaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHHUS U 1
https://myschool.edu.ru/
MIPEBPAIICHIS SHEPTUN TIPU XUMHYECKUX PEAKITUIX
bubaunoreka [IOK
9 CxopocTts peakiun. O0patuMbie peakiini. XUMHUECKOe paBHOBECHE 1
https://myschool.edu.ru/
10 ITpaktrueckas padota Ne 1. « BnusiHue pa3nuaHbIx GakKTOpOB Ha CKOPOCTh { bubauoreka [IOK
XUMUYECKON pEeaKIum» https://myschool.edu.ru/
1 DnekTponuTuyeckas aucconuarus. [loHsITHE 0 BOZOPOIHOM MOKa3aTene { bu6mmoreka [JOK

(pH) pacTtBopa. Peakiiun nonHoro oomeHa. ['uaponn3 opraHu4ecKux u

https://myschool.edu.ru/
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HEOPTraHNYCCKHX BCUICCTB

12 OKHCITUTEIIEHO-BOCCTAHOBUTEIIbHBIC peakiuu. [lorsTre 00 drmekTponuse bubnunoreka LIOK
pacIyIaBOB ¥ PaCTBOPOB COJICH https://myschool.edu.ru/
bu6muoreka IIOK
13 KontponbsHas padora mo pazaeny « TeopeTnueckne 0CHOBBI XHMHM»
https://myschool.edu.ru/
Mertamnnsl, ux nonoxenue B [lepronnyeckoi cucTeMe XUMHUYECKUX
bu6muoreka IIOK
14 anemenToB [I. 1. MenneneeBa u 0coOeHHOCTH cTpoeHUs aToMoB. OO01ue
. https://myschool.edu.ru/
duznYeCKHe CBOMCTBA METAIIOB
. . bu6muoreka [JOK
15 CrnaBbl METAIUIOB. DIEKTPOXUMUYECKUN Psi/i HAPSKEHUN METaIoB
https://myschool.edu.ru/
16 XHUMHYECKHUE CBOWCTBA BAXKHEUIIINX METAJUIOB (HATPHUH, KA, KaJIbIUH, bubmoreka [JOK
MarHui, aJJIOMUHUN) U UX COSAUHEHUHN https://myschool.edu.ru/
N . bubmmoreka [IOK
17 XUMHYECKHUE CBOMCTBA XpOMa, MEAU U UX COCAUHEHHI
https://myschool.edu.ru/
. . bubaunoreka [IOK
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHEHUIN
https://myschool.edu.ru/
19 [Ipaktuyeckas padora Ne 2. "PemieHne skcriepuMEeHTAIbHBIX 33734 [0 TEMe bubnmuorexa [JOK
«MeTtamaben»" https://myschool.edu.ru/
20 Hewmetamnbl, ux nosnoxxenue B [leproandeckoii cucteMe XUMUYECKUX bubauoreka [IOK
anemenToB J[. 1. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
)1 ®dusnyecKkrue CBOMCTBa HEMETAIIOB. AJUTOTPOIHS HEMETAIUIOB (Ha IpUMEpe bubmuoreka [IOK
KHCIIOpoaa, cephl, pocdopa u yriaepoaa) https://myschool.edu.ru/
. . bubmmoreka [JOK
22 XVWMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhl H UX COSIMHCHUN
https://myschool.edu.ru/
. . bubaunoreka [IOK
23 XuMHYECKHe CBOWCTBA a30Ta, (hocdopa U UX COSTUHEHUI
https://myschool.edu.ru/
. . bubnuoreka [OK
24 XUMUYECKHEe CBOMCTBA yIIIepoia, KPEMHHUS U UX COSTMHEHUI
https://myschool.edu.ru/
. . bu6mmoreka [JOK
25 [IpuMeHeHrne BaXKHEUIIINX HEMETAJIOB M UX COCTMHCHUI
https://myschool.edu.ru/
2% 0O0001enne u cucreMari3anus 3Hagnii o reMe « Hemertamisn. bu6mmoreka [JOK

Brrancnenus no YPaBHCHUAM XUMHUUYCCKHX peaKHI/Iﬁ U TCPMOXUMHUYCCKHUC

https://myschool.edu.ru/
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pacy€Thl

7 [IpakTuueckas padora Ne 3. «Penienue skciepruMeHTaIbHBIX 334a4 110 TEME { bubnuotrexa LIOK
"HemeTaymib!'"» https://myschool.edu.ru/
28 KonTponbhas pabota no remam «Metamis» 1 «HemeTanas 1 E;IEJSH;I /E;I;:h]jgli duru/

29 Heopranuueckue n opranmueckue Kuciorsl. Heopranuueckue u { bubnmmorexa [OK
OpPTaHUYECKHE OCHOBAHHUS https://myschool.edu.ru/

30 AMdoTepHbIe HEOPTraHUIECKUE U OPTaHUYECKUE COCTUHCHHMS. { bubauoreka [IOK
['eHeTnyeckas CBA3b HEOPTaHUYECKUX U OPTAaHMYECKHUX BEIIECTB https://myschool.edu.ru/

31 Ponb xuMun B 06ecriedeHIH YKOIOTHIECKOM, SHEPTETHUECKON 1 TTUIIEBOI i bubmmoreka [JOK
0€301acHOCTH, Pa3BUTUH METUIIUHBI https://myschool.edu.ru/

37 [IpencraBnenns 06 0OMKX HAYYHBIX TPUHIIUIIAX TPOMBIIIICHHOTO 1 bubmuotrexa LIOK
MOJIYYCHUS BAXKHEHIITNX BEIIIECTB https://myschool.edu.ru/

33 UYenoBek B MUpPE BELLIECTB U MaTepUaioB 1 bubanorexa LIOK
https://myschool.edu.ru/

34 XuMHA U 300pOBbE YEIOBEKA 1 bubanorexa LOK
https://myschool.edu.ru/
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KpuTtepuu onieHKM YPOBHS 3HAHUN Y4AIIUXCHA

Pe3ynbpTaThl 00y4eHHsT XMMHUH JOJKHBI COOTBETCTBOBATH OOLIMM 3aJauaM IpeaMera
U TpeOOBaHMSM K €T0 YCBOCHHIO.

PesynpraTel 0oOydeHMsI OIEHHBAIOTCA MO NATHOANIBHOM cucteme. I[lpu oreHke
YUUTBHIBAIOTCS CIIEAYIONINE Ka4eCTBEHHbIE TIOKAa3aTeNd OTBETOB!

* rIyOrHA (COOTBETCTBUE M3YUYEHHBIM TEOPETHUYECKUM O0OOIICHHSIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYyeMBbIM B IPOrpaMMe YMEHUSIM NMPUMEHSATH MOITYYCHHYIO
uH(pOpMaIHIO);

*[10JIHOTa (COOTBETCTBUE 00BEMY MpOrpaMMbl U HH(OpMAIK yueOHUKA).

[Ipn oleHKe yYMTHIBAIOTCS YMCIO U XapakTep OMMOOK (CYIIECTBEHHBIX WIH
HECYIIECTBEHHBIX).

Cy1miecTBeHHbIE OIMMOKU CBSI3aHBI C HEJOCTATOYHOM TIIyOMHOW W OCO3HAHHOCTBIO
OTBeTa (HampuMep, YUYEHUK HETPABHIBLHO yKa3all OCHOBHBIC MPU3HAKU MOHSITHUH, SBICHUH,
XapaKTepHbIE CBOMCTBA BEIIECTB, HEMIPABMIIBHO C(POPMYIMPOBAI 3aKOH, MPABHIO U T.J. WIN
YYEHUK HE CMOT NMPUMEHHUTh TEOPETUYECKHE 3HAHUS NS OOBSCHEHHS W TpeACKa3aHHs
SIBIICHUH, YCTAaHOBJICHHUS TPUYMHHO-CIICICTBEHHBIX CBSI3€H, CPaBHEHUS M KIIACCUPUKAITUU
SIBJICHUU | T. II.).

HecymiecTBenHble OIIMOKKA OMPEENSIOTCS HEMOJHOTOW OTBeTa (Hampumep,
yIOyIlIeHHe W3 BHUAA Kakoro-aiubo HexapakTepHOro ¢akra HpHU ONUCAHUU BEIIECTBa,
nporecca). K HUM MOKHO OTHECTH OTOBOPKH, ONUCKH, JOMYIIEHHbIE IO HEBHUMATEIIbHOCTH
(HarpumMep, Ha 7Ba U OoJiee YpaBHEHUH peakuuii B TIOJHOM MOHHOM BHJE JOMYIICHA OJIHA
omuOKa B 0003HAYEHUH 3apsijia HOHA).

PesynpTaThl 00yueHUs MpOBEPSAIOTCS B MPOLIECCE YCTHBIX M MHUCHbMEHHBIX OTBETOB
yYaluxcs, a TakKe MPH BBITOJTHEHUU UMH XUMHUYECKOTO KCIIEPUMEHTA.

O1eHKA YCTHOI0 OTBETA

Ouyenka «5»:
* OTBET IOJIHBIM U IIPAaBWJIBHBI HA OCHOBAHWM M3YYEHHBIX TEOPUH;
* MaTepHal M3J0KEH B ONPEACIICHHOW JIOTMYECKON IOCIIEN0BATEIBHOCTH, JINTEPATYPHBIM
SA3BIKOM;
* OTBET CaMOCTOSATEIIbHBIMN.
Ouyenxa «4»:
* OTBET IOJIHBIM U ITPAaBUJIBHBIA HA OCHOBAHWM U3YYEHHBIX TEOPUH;
* MaTepual M3J0XKEH B OIPEACICHHOW JIOTMYECKOM IIOCIEAOBATEIBbHOCTH, IPU 3TOM
JIOTIYIIEHBI JIBE-TPH HECYIIECTBEHHbIE OMIMOKH, UCIIPABIICHHbIE 110 TPEOOBAHUIO YUUTENS.
Ouenxa «3»:
* OTBET MOJIHBIA, HO HPU 3TOM JOMYyIIEHA CYLIECTBEHHAas OLIMOKAa WM OTBET HEMOJHBIH,
HECBS3HBIN.
Ouyenka «2»:
* IIpU OTBETE OOHAPY)KEHO HENOHMMAHME YYallUMCS OCHOBHOI'O COJAEpXaHUS ydyeOHOTro
MaTepuana WIM JOMYILEHbl CYyIIEeCTBEHHbIE OLIMOKH, KOTOpBIE YYaIIMHCA HE MOXKET
UCIIPABUTh NIPX HABOJALIMX BONPOCAX YUUTEIS.

OneHkKa NMHCBMEHHBIX padoT

Ouyenka rxcnepumenmanvuslx ymenuil. OLEHKa CTAaBUTCS HA OCHOBAaHWU HAOIIOJCHUS 3a
YYaIMMUCS ¥ MUCBMEHHOTO OTYeTa 3a padoTy.



Ouenxa «5»:
* paboTa BBIMIOJNIHEHA MOJHOCTHIO W TMPABUIBHO, CHACIAHBI MpaBUIbHbIC HAOMIOAEHUS H
BBIBOJIBL;
* DKCIIEPUMEHT OCYIIECTBIICH 110 TUIAHY C YYETOM TEXHUKH O0€30MMaCHOCTH U MPABUI PaOOTHI
C BEILlECTBaMU U 000pYyJ0OBaHUEM;
* TIPOSIBJIEHBI OPTaHU3AIMOHHO-TPYJOBbIE YMEHHS (MOAMEPKUBAKOTCS YUCTOTA pabouyero
MecCTa U TMOPSAIOK Ha CTOJIE, SKOHOMHO HCITOJIB3YIOTCS PEaKTUBHI).
Ouenxa «4»:
* paboTa BBIMOJIHEHA MPABUILHO, CICIAHBI MPAaBWIbHBIC HAOMIOACHUS W BBIBOABI, HO TPH
3TOM 3KCIEPUMEHT MPOBEJCH HE MOJHOCTBHIO WU JOMYIICHBI HEeCYIIECTBCHHBIE OIUOKH B
pabore ¢ BeuiecTBaMu U 000pyAOBAHUEM
Ouenxa «3»:
* paboTa BBINIOJIHEHA IPABUJIBHO HE MEHEEe YeM HAIOJOBUHY WM JOIMYIIEHA CYIIeCTBEHHAS
omuOKa B XOJ€ IKCIIEPUMEHTa, B OOBSCHEHUHU, B OGOPMIECHUU pPabOTHI, B COOIIOJCHUU
NPaBUJ TEXHUKU OE30MacHOCTH Ipu paboTe ¢ BeliecTBaMU M O00OpPYJOBAaHHEM, KOTOpas
UCTIPABIISIETCS] 110 TPEOOBAHUIO YUHTEIIS.
Ouenka «2»:
* TOTyIIeHbI ABe (M 0oJiee) CYIIECTBEHHBIC OTMOKH B X0J1€ SKCIIEPUMEHTa, B OOBSICHEHUH, B
opopmIIeHHH pPabOTHl, B COONIOJEHWHM TPaBUI TEXHHUKH O€30macHOCTH mpu pabdore c
BEIIECTBAMU M 00OpyJOBaHHEM, KOTOpbIE YyUalUiicsi HE MOXET HCIPaBUTh Jaxe I0
TpeOOBaHUIO yUUTEIIS.

OueHKa YMEHHIl peliaTh JKCNEePUMEHTAJIbHbIE 32124

Ouenka «5»:
* [IJIaH PEIICHUsI COCTABIICH MPaBUJILHO;
* IPABWJIBHO OCYIIECTBIIEH MOJ00P XMMHUYECKUX PEaKTUBOB U 00OpPYJAOBAHMUS,
* JaHO IOJTHOE OOBSICHEHHUE U CJICJIaHbI BHIBOJIBI.
Ouyenka «4»:
* [IJIaH PEIICHUs] COCTABIICH MPaBUIIBLHO;
* IPABUJIBLHO OCYIIECTBJICH MOJAOOP XMMHUYECKHX PEaKTHBOM U OO0OpPYIOBaHHUS, MPH ITOM
JOTMYIIEHO He 0oJiee JBYX HECYIIECTBEHHBIX OITMOOK B OOBSICHCHHH U BBIBOJAX.
Ouenxa «3»:
* IUTaH PEIICHUsI COCTABIICH MPaBUIILHO;
*IIPABUJILHO OCYIIECTBJIEH MOJ00p XMMUYECKUX PEAKTUBOB M 000PYAOBaHUs, HO JOIMYyIIEHA
CyIIECTBEHHAs OIMMOKa B OOBSICHEHUH U BBIBOJAX.
Ouenxa «2»:
* TOMyIICHBI JiBE (M O0siee) OMUOKH B TJIaHE PEIICHUS, B MTOJ00PE XUMUYECKUX PEaKTUBOB U
o0opyaoBaHusl, B O0BSICHEHUH U BBIBOJAX.
OueHka YMeHMI peliaTh pacyeTHbIE 33124

Ouenka «3»:

* B JIOTMYECKOM PAaCCyXJICHWU W PEIICHHH HET OMMOOK, 3ajlada pelieHa parioHaIbHBIM
crocoOom.

Ouenxa «4»:



*B JIOTHYECKOM PACCYXKJCHUH W PEIICHUH HET CYNIECTBEHHBIX OIMMOOK, HO 3ajadya pelieHa
HepalroHaIbHBIM CIIOCOOOM WIIH JOMYIIEHO He 0ojee ABYX HECYHIECTBEHHBIX OIIMOOK.
Ouyenka «3»:

*B JIOTUYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOIYIIEHA CYyIIeCTBEHHAs
omuOKa B MATEMaTHYECKUX pacyueTax.

Ouenxa «2»:

*MMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTHUYECKOM PACCYKJICHHH U B PCIICHUH

YYEBHO-METOJUYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JI1S1 YYEHUKA

* Xumusi, 10 kimacc: 6a3oBbiii ypoBeHb: yueOoHuk / O.C. I'abpuensu, .I.Octpoymos,
C.A.Cnankos. — 5-e u3z., ctep. — Mocksa: «IIpocBemenuey», 2023. — 128 c.: un

» Xumus, 11 knacc: 6a30Bb1il ypoBeHb: yueOHuk / O.C. 'abpuensn, U.I.Octpoymos,

C.A.Cnankos. — 5-e u3z., ctep. — Mocksa: «IIpocBemenuey», 2023. — 128 c.: un

METOJUYECKHUE MATEPHUAJIbBI I YYUTEJIA

1.0.C.I'abpuensn, "I JIpicoBa «Xumus Meroauueckoe nocodbue — 6a3oBblil ypoBeHb» - M.:
Hpoda 2022 rogx.

2. O.C.T'abpuenss, U.I.OctpoymoB, «O01mas XuMus B TecTax, 3afa4yax, ynpaxHeHusx. 11
knacce» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KontponbHble n
MIPOBEPOYHBIE padOTHI K YyueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, [.I"JIsicoBa, A.I.BBenenckast «Xumus 11 knacc: HactonbHast kHUra Ass
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. 0.C.I'abpuensn, I'.I'.JIsicoBa, A.I'Benenckas «Xumus 11 knacc: HacronbHas kHura s
yuutensi». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3aiauu mo XuMuM U COcoObl UX
pemenus» - M.: «Jlpoda», 2021rox.

7. B.I. lenncoBa «Xumus 11 knace noypounsle miaansl no yueoHuky O.C.I'abpuensHa,
I"T".JIeicoBoii» - Bonrorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInako «Tectsl mo xumum 11 kaacey», - M.: Dk3ameH,



2019r.
9.9. O.C.I'abpuensa, U.I.ocTpoyMoB «XUMHUYECKHIA SKCTIEPUMEHT B 1iKoe 11 kmacey; -

M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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