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IHHOACHUTEJIBHAA 3AIITMCKA

[IporpamMa 1Mo XUMHHM Ha YpOBHE CpeAaHero obmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUH K pe3yiabTaTraM OCBOEHUS (perepanbHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEAHETO OOIIEro
obpazoBanus (DPOIT COO), npencraBneHHbIX B DenepaqbHOM TOCYAApCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yuérom Kouuenumu mnpenonaBaHus Y4eOHOro mpeamera «XUMHS» B
oOpa3oBarenbHbIX  opraHu3auusx  Poccuiickoit ~ degepaumu,  peaausyloIMX  OCHOBHBIE
oOpa3oBare/bHblE NPOrpaMMbl, U OCHOBHBIX MOJOKEHUH «CTpareruu pa3BUTHUS BOCHUTAHUS B
Poccuiickoit ®denepanuu Ha nepuoxa no 2025 roma» (Pacnopspkenue IIpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO0Z0B K pa3pa0OTKe MpOorpamMMbl MO XMMHH, K OMNPEAEICHUI0 OOIIel cTpareruu
00y4yeHMs1, BOCIIUTAHUS U PAa3BUTHSI 00yUaIOLUXCs CPEACTBAMH y4eOHOro npeaMera «Xumus» s 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBWIM KoHIenTyanbHble mnonoxkenus PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH IIeJIeH, COJCepKaHUs, pEe3ylNbTaroB OOy4eHHs W TpeOOBaHMN K YPOBHIO
[OJTOTOBKH BBIITYCKHHUKOB.

Xummnueckoe o0pa3oBaHue, MOTy4aeMO€e BBITYCKHHKaMU 00I1e00pa3oBaTeIbHON OpraHu3alIii,
SBJISIETCS HEOTHEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIMM TaroM
peanu3anuyd Ha COOTBETCTBYIOLIEM €My O0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, MNPUCYLINX
LEJIOCTHOM cHucTeMEe XMMHMUYECKOro o0pa3oBaHUS. OTH IIEHHOCTHU KAacaloTcsi I103HAHUS 3aKOHOB
npupoabl, (HOPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH KyIbTYphl UYEIIOBEKa, a TAKKE DKOJIOTHYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pOBbIO M TNPUPOAHOHN cpene. Peanusyercs Xxumuueckoe
oOpa3zoBaHue OOydYarOIIMXCA Ha YPOBHE CpeaHero oOiero oOpa3oBaHUsA CPEACTBAMH Y4eOHOTO
npeaMeTra «XuUMUs», COAEpKaHUE U MOCTPOEHUE KOTOPOIO OIpPENEIeHbl B MPOrpaMMe MO0 XHUMHUU C
yu€ToM crneun(uKd HAayKd XMMUH, €€ 3HAYCHHS B TO3HAHUH NPHUPOIALI U B MaTepPHAIbHOU KU3HH
oOuiecTBa, a Takke C y4€ToM OOMMX Lejled M IPUHLHUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHero o01iero oopasoanus B Poccuiickoit @eneparumu.

XUMHS Kak 3JEMEHT CUCTEMbl E€CTECTBEHHBIX HAyK WIpaeT OcCOOYyI0 pOJib B COBPEMEHHOU
LIMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3pl MarepuanbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJa B
(dopMHUpOBaHUE PAITMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYKaroIlleM MHpe KaK O €IUHCTBE IPUPOJIBI M YelIOBEKa, KOTOpoe (hOpMUPYETCsi B XUMHH HA OCHOBE
NOHMMAHHUS BELIECTBEHHOIO COCTaBa OKPYXAIOLUIEr0 MHpa, OCO3HAHUS B3aMMOCBA3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOIEHCTBYS C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThEMIIEMOM
YacTbI0 MHUPOBOM KYIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa M >KU3HHU KaXKIOro WieHa
obOmiectBa. CoBpeMeHHass XMMMsI KaKk HayKa CO3HMJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHH
HalpapjeHa Ha pelIeHHe II00albHBIX MPOOJIEM yCTOMUMBOIO pPa3BUTHs YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKOW OE30MMaCHOCTH M OXPaHbl 37J0POBbSI.

B coorBerctBuM ¢ oOOmMMHM LENIMM M NPUHOUMIAMH CpEeJHEro oOImero obpa3oBaHUs
conepxkanue mnpeamera «Xumusi» (10-11 kmaccsl, 0a30BbIil ypoOBEHb H3yuU€HHUS) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOUIEKYIbTYpHYIO IOATOTOBKY OOYyYaromMxcsi, HEOoOXOOUMYI0 UM s
BBIPa0OTKM MHPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B IKHU3Hb COIMyMa,
MPOAOJKEHHUS] 00pa30BaHuUs B PA3IMYHBIX O0JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBistonmu npeaMera «XuMHs» ABistoTca 0a30Bble Kypchl — «Opranuyeckas XuMus» u
«O0masi 1 HeopraHuyeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBIISIOTCA
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN IO HEOPraHWYECKOW XHMMHUHU (C BKIIIOYEHHEM 3HaHUN U3
oOmieil XuMuK) U opraHnyecko XxumMuu. POpMHpPOBaHUE JAHHON CHUCTEMbl 3HAHMN NPU U3yYEHUU
npeaMeTa obecredrBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOT0OOpa3usl BEIECTB Ha OCHOBE
OOLINX MOHSTHI, 3aKOHOB U TEOPUIl XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u HEopraHHudecKas
XUMUS» CcHOPMHUpPOBAaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOrO MOAX0Ja K H3YyYEHHIO
yueOHOro Marepuaia M OOYCIIOBI€Ha MCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUH Ha
ONpefeNEHHBIX TEOPEeTHYECKUMX YpOBHSX. Tak, B Kypce OpraHMYeCKOM XUMHH BeIIeCTBa
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paccMaTpUBarOTCSl HA YPOBHE KJIACCMYECKOM TEOPUHM CTPOEHUS OPTaHWYECKUX COEIUHEHMM, a TaKkKe
Ha YPOBHE CTEPEOXMMUYECKHX U SJIEKTPOHHBIX MPEACTaBICHUI O cTpoeHuH BemiecTB. CBeneHus o0
U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOIOPOOB /IO CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COCIMHEHMH. B Kypce opraHmdeckoil XMMHMM IOJIYYalOT pa3BUTHE C(HOPMHUPOBAHHBIC Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsl NEPBOHAYAIbHBIC IMPEACTABICHHUS O XUMHUYECKOW CBSI3H,
KJIacCU(UKAIIMOHHBIX TPH3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUSA, O
XUMHYECKON pEeaKIuu.

[Ton HOBBIM yIIOM 3peHuss B IpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBAECTCs
U3yYCHHbII HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS TEOPETUYECKHH Marepuanl u
(akToNOrNYeCKre CBEIACHHUA O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mass W HeopraHuyeckass XHMHS» OOYyHYaIOUIMMCS IPEJOCTaBISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE NEPUOMUYECKOTO 3aKOHA C OOIETEOPETUYECKUX W METOAOJIOTUYECKHMX IMO3UIMU, ITyOxe
MOHSITh MCTOPUYECCKOE M3MEHEHUE (YHKIHMH ITOr0 3aKOHA — OT 0000IMIAroeil 10 OOBSCHSIOIMEH U
MPOTHO3UPYIOLLIEH.

Enunas cucrtemMa 3HaHUMK O BaXKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX M
IPUMEHEHUHU, a TAaKKE€ O XMMHUYECKHX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX NPOTEKAHUS
nomnonzsercd B kKypcax 10 u 11 kiiaccoB aneMeHTaMu coepkaHus, UMEIOIIUMHU KYJIBTYPOJIOTH4ECKUI
U TIPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U XUMHH C APYTHMH
HayKaMH, pacKpblBalOT €€ poJib B II03HABAaTEIbHOM M IPaKTUYECKOH JeATENbHOCTU YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMUTAHUIO YBaXXEHUs K MPOILIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUUECKUX
IPWIOKEHUN XUMHM, IIOMOTAlOT BBIYCKHUKY OPHEHTHPOBATHCA B OOILIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XMMHEH, KDUTHYECKH OCMBICIIMBATh HHPOPMAITUIO U TIPUMEHSTh
e€ g IONOJHEHUS  3HAHMH, PpELIEHUs  MHTEJUIEKTYaJIbHBIX W JKCHEPUMEHTAJIbHBIX
UCCJIEZIOBATENIbCKUX 3a7ad. B 1emnom conepxanue ydyeOHOro mpeamera «XHUMHs» JAHHOTO YPOBHS
U3y4eHHS OPHEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKOM OCHOBBI IS
noHnMaHus (GWIOCOYCKUX MO, TaKMX KakK: MaTepHalIbHOE EIWHCTBO HEOPraHWMYECKOro U
OpraHMYECcKOro Mupa, 00ycjI0BIEHHOCTb CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, I03HABAEMOCTh
NPUPOAHBIX SIBICHUA MyTEM HKCIEPUMEHTA M PELICHHUS NMPOTUBOPEUM MEXIy HOBBIMH (DakTaMu U
TEOPETUUYECKUMU IPENNOCHIIIKAMHU, OCO3HAHUE POJIM XUMUU B PEILIEHUU SKOJOTMYECKUX Ipobiem, a
TaKke IpodseM cOepeKEeHUsT SHEPreTHUECKUX PECYPCOB, CBIPbS, CO3/1aHUS HOBBIX TEXHOJIOTMH U
MaTepHUAJIOB.

B nuiane pemienust 3ajady BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALUU OOYYaIOUIUXCS TPUHSTHIE
IporpaMMOil MO XUMHHM TOAXOABI K ONPEIENIEHUIO COJEp)KaHUS W IOCTPOEHHUS IpeaMeTa
IpeycMaTpUBaOT (OPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX IEHCTBUM, UMEIOIIMX 0a30BO€ 3HAYEHUE
JUISL pa3iMuYHbIX BUAOB JACSITEIBHOCTH: pEIIeHUs NpodieM, IMOHCKa, aHaimu3a U o0paboTKu
uH(pOpMaIMK, HEOOXOIMMBIX MJii MNPUOOPETEHUs OIbITa NPAKTUYECKOW U HCCIEA0BaTeNbCKOM
JeSITeIbHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npaktuke npenojaBaHMs XMMHUM KaK Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUs, Tak U HA
YPOBHE CpeIHEro o0Iiero oopazoBaHus, MPU ONPEAEIECHUN COAEpPKATEIbHON XapaKTepUCTUKH Lienei
U3y4eHHUs IMpeaMeTa HalpaBICHUEM MEPBOCTENEHHOW 3HAYMMOCTU TPAJULIUMOHHO HpU3HAETCA
dbopMuUpOBaHHE OCHOB XHUMHUYECKOM HayKh Kak o0OJacTM COBPEMEHHOIO €CTECTBO3HAHUS,
MPAKTUUECKOM JIeATENbHOCTU YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KylbTyphl. C
METOAMYECKOM TOUKHM 3pPEHMsI TaKOM IOJIXOJ K OINpENeeHHIO LeNed M3ydeHMs] IpeaMeTa SIBISIeTCS
BITOJIHE OTIPaB/IaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUs INIaBHBIMU LIETSIMU M3YUYEHHs MperMeTa « XUMus» Ha 6a30BOM
ypoBHe (10 =11 xJ1.) sIBISIFOTCSA:

e (hOpMHPOBAHUE CUCTEMBI XUMHUYECKUX 3HAHWHN KaK BaKHEUINEH COCTABIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, B OCHOBE KOTOPOM JI€KaT KJIIOUEBbIe MOHATHUSA, (yHIAaMEHTAIbHbIE 3aKOHBI U TEOPHU
XUMHUHM, OCBOEHHE S3blKa HAyKH, YCBOEHHWE W TOHHMMAaHHE CYIIHOCTH JOCTYIHBIX 00001eHui
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHUS,



e popMUpOBaHHE U Pa3BUTHE IMPEICTABICHUNA O HAaYYHBIX METONAX MO3HAHMS BELIECTB MU XUMHUYECKUX
peakiuii, HEOOXOIMUMBIX JJsI TPUOOPETECHHS YMEHUH OpPHEHTUPOBAThCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIINUX MECTO B IPUPOJIE, B TPAKTUYECKOM U TOBCEIHEBHON KHU3HH;

® pPa3BUTHE YMEHUH U CIIOCOOOB ACATEIBHOCTH, CBI3aHHBIX C HAOMIOAEHNEM U 0O0BSICHEHUEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM TIPABHII O€30MACHOTO OOPAIICHUS C BEIICCTBAMH.

Hapsny c stum, coxmepkarenbHas XapaKTePHCTUKA LENed M 3aqad W3ydyeHHs NpeaMera B
nporpaMMe IO XMMHH YTOYHEHAa UM CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMHM INPHOPUTETAMU B
cucteme cpemHero obmiero obpazoBanus. CeromHs B NPENONAaBaHUU XUMUU B OOJBIICH CTENCHU
OTHAETCSl MPEANOYTEHUE MPAKTUUYECKONM KOMIIOHEHTE COJAEP)KaHUs OOYy4EeHHMs, OPUEHTHPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00IE00pa30BaTeIbHON OpraHu3aliy, BIaJCIONIero He HabopoM 3HaHUH, a
(YHKIIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHUSIMH aKTUBHOTO TOJyYCHHS 3HAaHUH U
NPUMEHEHHS UX B PEaTbHOM JKU3HU JJIsl PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM Tpu M3yueHHH TpeaMeTa «XHUMHUS» JOMHHUPYIOIIEE 3HAYEHUE MPHOOPETaIoT
TaKue e U 3a]a491, KakK:

ajanTanusg OoOyJaromMXCs K YCJIOBUSM JWHAMHYHO pa3BUBAIOIIETOCs MHpa, (GopmupoBanue
UHTEJUIEKTYyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K  CaMOOOpa30BaHMIO, COTPYAHHUYECTBY,
CaMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX pEHICHWH B KOHKPETHBIX JKMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIECTBAMHU U MX IIPUMECHEHUEM;

¢dopmupoBaHUe y OOYYarONIUXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIMI), MMEIOLINX
YHHUBEPCAJIbHOE 3HAYCHHUE ISl PA3JINYHBIX BUJOB JIEATEIBHOCTH: PEIICHHUS MPOOJIEM, TIOMCKA, aHAIH3a
U 00paboTku wuH(pOpMAMK, HEOOXOOMMBIX Ui NPUOOPETEHUS OmbITa JAEATENHHOCTH, KOTOpas
3aHMMAeT BaXHOE MECTO B IO3HAHMHM XUMHH, a TaKXKe JUISI OLUEHKH C MO3MIHUK HSKOIOTHYECKOM
0€30MaCHOCTH XapakTepa BIMSHUS BEIIECTB M XMMHYECKHX IPOILECCOB HA OPraHW3M YEIOBEKa U
NPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00YyJarOIIMXCs: CIIOCOOHOCTH CAMOCTOSTENIFHO PUOOpETaTh HOBBIC 3HAHUS 110 XMMHUU B COOTBETCTBHH
C XKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC TEXHOJIOTUH IS
MIOWCKA M aHAJIN3a y4eOHOW U HAyYHO-TIONYIISIPHON HH(DOpMAIIMA XUMHUYECKOTO COACPIKaHUS;

¢dopMupoBaHHE W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOTIOIATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOphIE O0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
NPY TUIAHUPOBAHUU U ITPOBEICHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Y OOYJaIOMINXCs YOKIEHHOCTH B TYMAHHUCTHUECKON HANPaBICHHOCTH XMMHH, €
BO)XHOM POJM B PEUICHUU TIIOOATBHBIX MPOOIeM parMOHATBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS
YHEPTETHUECKUX PECYypCOB W COXpPAHEHHS MPHUPOIAHOTO PABHOBECHS, OCO3HAHHMS HEOOXOAMMOCTH
OEepe’)KHOTO OTHONICHWST K TPHPOJE W CBOEMY 3/I0pOBBIO, a TaKkKe TMPHOOPETEHHS OINbITa
WCTIONIb30BaHMSI TIOYYEHHBIX 3HAHHUH JIJIsl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYalUsX, CBSI3aHHBIX C
XUMHYECKUMH SBJICHUSIMHU.

B yuebGHOM mnmane cpenHero o61ero oopa3oBaHus mpeaMeT « XuMus» 6a30BOTO YPOBHS BXOIUT B
cocTaB peAMeTHOU obnacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11iee ynCiIo 4acoB, OTBEEHHBIX JIJIS U3YUYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHEro oOLIero
oOpa3zoBanusl, coctanisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Heznento), B 11 kinacce — 34 vaca (1
4ac B HEJICIIIO).

B pamkax peanmzauum npeamera «Xumusi» B 10-11  kiaccax  ocyuecTBiseTCs
npodoprueHTalnoHHas paboTa B ypOUHOH 1€ATEIbHOCTH.



COILEP/KAHUE OBYUYEHMUSA
10 KUIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCKOH XUMHUH

IIpeamer opraHMyYeckod XHMMHMH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYECHUE B IIOJY4CHUH
HOBBIX BEILECTB U MarepuayioB. Teopus cTpoeHusl opranuueckux coenuHenuii A. M. bytneposa, eé
OCHOBHBIE TONIOKeHHUA. CTPYKTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB. [OMONIOTHS, H30MEpHs.
XUMHYECKasi CBA3b B OPraHUYECKUX COEAMHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBienue o KiIacCH(PHUKALMK OPraHUYECKHX BemlecTB. HoMmeHkiaTypa opraHu4ecKux
COEIUHEHMI (cucTeMarnueckas) U TPUBHAJIbHbIE Ha3BaHMsI BaKHEWIIMX IPEACTaBUTEIEH KIIaccoB
OpraHUYEeCKHUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METO/bl W3yYEHUS BELIECTB U MX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuHalaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJIECKYII
OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAILEHUIO
OpPraHUYECKUX BEIECTB IPH HArpeBaHUU (IIJIaBJICHHE, OOYIIIMBAaHUE U TOPEHHUE).

YrieBoaopoasl

AIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMM psax. MeraH u 3TaH — mnpocrenmue
MIPEJCTaBUTENIN aTKAHOB: (PU3UYECKHE M XMMHYECKHE CBOMCTBA (pEaKkIMH 3aMEIICHHsI U TOPEHUs),
Hax0XJICHHUE B IIPUPOJIE, IIOJYYCHHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHHME, I'OMOJOTMYECKUI psal. DTWIEH U NPONWIEH — MpocTeiliine
NPEJCTaBUTENIN aJKCHOB: (HU3MUECKMe W XHMHYECKHE CBOWCTBA (peakiuu THUIPUPOBAHHUS,
raJIOr€HUPOBAHUS, TUPATALUHU, OKUCICHHS U [TOJIMMEPU3ALIIH ), IOJyYEHUE U IPUMEHEHHE.

Ankamuensl: OyraaumeH-1,3 u wmerunOyraameH-1,3: cTpoeHHe, BaKHEHIINE XWMHUYECKHE
cBoiicTBa (peakuus nonuMepusanun). [lonyuenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKHWHBI: COCTaB ¥ OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psif. AUETHICH — MPOCTCHIIHIA
IIPEJICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE M XHUMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, FaJIOT€HUPOBAHUSL, THIPATallii, TOPEHUS ), [IOJIyU€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAaHUS W HUTPOBaHUS), IOJIY4YEHME W MpUMEHEHue. Toryon: cocmaes, cmpoeHue,
Qusuueckue u Xumuueckue ceouUCmMea (peakyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOTYYeHUue U
npumenenue.  TOKCMYHOCTH  apeHOB.  [eHeTmyeckass  CBs3b  MEXAY  YIIEBOAOPOJAMHU,
MIPUHAUIEKAIMMH K pa3JInYHbIM KJlaccaMm.

[IpuponHbie HCTOUHUKH yTIIEBOOPOAOB. [IprpoaHsblii ra3 u nonytHele HeQTAHbIE ra3bl. HepTh
nu eé mnpoucxoxaeHue. CrnocoObl mnepepaObOTKM HePTU: NEPEroHKa, KPEKUHT (TepMHUYECKHil,
KaTaluTUYeCKuit), muposuns. [IpoaykTsl nepepaboTky HePTH, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U
B ObITy. KaMeHHBI yroib U NpoyKThl €ro nepepadoTKH.

DKCIIepUMEHTAJIbHbIE METO/bl W3yY€HHUs BELIECTB M MX IPEBPALLEHUI: O3HAKOMJIEHHE C
oOpa3namMu IjacTMacc, KaydyykoB M pe3uHbl, komekuuun «Hedte» m «Yromp», mMoaenupoBaHue
MOJIEKYJ YIIEBOJOPOJOB M TaJOreHONPOU3BOAHBIX, IPOBEICHNE NPAKTUYECKONW paboThl: MOTydyeHHe
STUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacué€rHble 3anaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYECTBA HUCXOAHOTO
BEIIECTBAa MJIU MPOJYKTa PEeaKlMU [0 U3BECTHBIM Macce, 00bEMY, KOJUUYECTBY OJHOTO M3 MCXOAHBIX
BEUIECTB WJIN MPOAYKTOB PEAKIINH).

Kuciopoaconep:xamnue oprannyeckue CoeAHHEHU S

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOT M 3TaHON: CTpPOEHHe, (QU3NYECKue U
XUMHUYECKHE CBOWCTBAa (peakiuu C AaKTHMBHBIMH MeETajUlaMH, TaJOreHOBOJOpPOJaMH, TOpEHUE),
IpuMeHeHne. BogopoiHbIe CBA3M MEXAy MOJEKyJIaMu CIUPTOB. JleficTBME METaHOIAa M 3TaHOJA Ha
OpraHu3M YeJIOBEKa.




MHoOroatoMHble CUPTHI. DTUICHIIIUKONIb U DIUIEPUH: CTPOEHUE, PU3NUECKUE U XUMHUECKHE
CBOICTBa (B3aMMOJCHUCTBHE CO IIETOYHBIMUA METaJUIaMH, KAYeCTBEHHAsI peaKIlisl Ha MHOTOATOMHbBIE
cnupThl). JlelicTBue Ha opraHu3M yenoBeka. [[puMeHnenune munepruHa U STHIICHITTHUKOJIS.

deHoJI: CTpOeHHUE MOJEKYIbI, (U3UYECKUEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHoIa.
[Ipumenenue denoma.

Anbaerubl U kemoHvl. opManbIeru, aleTalbIeru/l: CTPOeHHE, PU3NIECKUE U XUMUYECKUE
CBOMCTBa (peakIMM OKHUCICHUS ¥ BOCCTAHOBJICHUS, Kaue€CTBEHHbIE pEaKlUM), TMOIYyYCHHE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KHUCIOTHl. MypaBbHHasi U YKCyCHas KHUCJIOTHI:
CTpoeHHe, pU3NYeCKue U XMMHUYECKHe CBOWCTBa (CBOMCTBa, OoOLIME AJis KJlacca KHUCIIOT, peakius
sTepudukanun), noaydeHue u npuMmenenrne. CTeapruHoBas U OJIEUMHOBAS KUCIOTHI KaK MPEICTaBUTENH
BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJH BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxuble 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cnoxHbix 3¢pupoB. Kupsbl.
I'uaponus xupos. [Ipumenenue xupoB. buongoruueckas poib KUPOB.

VYrieBoabl: cocTaB, KiacCH(pHUKAIUs YIIEBOAOB (MOHO-, IU- W TojdHcaxapujsl). [Jroko3a —
MPOCTEHIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYIbl, (PU3NYECKHE U XHMHUYECKHE
cBoiicTBa (B3aumopaeiictBue ¢ ruapokcuaom menu(ll), okucienne amMMuadyHbIM PAacTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIeHHME, OpOXEHHE TIIOKO3bI), HAXOKJCHHE B TMPUPOAE, NPHUMEHEHHE,
ouonoruueckas poib. Dorocunte3. pykTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u uemmono3a kKak NpupoaHble monumepbl. CTpoeHHE Kpaxmaia U IeJITIONO3bI.
duznyecKkne 1 XUMUYECKHE CBOMCTBA KpaxmaJa (THAPOIU3, KaueCTBEHHAs PEeaKIIHs C HOJIOM).

DKCIIepUMEHTANIbHbIE METOJbl HM3y4YeHHs BEIIECTB M UX MpEeBpallleHuil: MpOoBeICHHE,
HAOJIOICHE W OMKMCAHUE JIEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC PEaAKIIMU
OJTHOATOMHBIX CHUPTOB (OKHCIeHHEe »dTaHonma okcuaoM wmeau(ll)), MHOroaroMHBIX CHUPTOB
(B3ammopeiicTBue muiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (OKMCICHHWE aMMHUAYHBIM
pactBopoM okcuma cepebpa(l) m ruapoxkcumom memu(ll), B3ammopeicTBHe Kpaxmalla C HOIIOM),
MIPOBEJICHHE MPAKTUUYECKOI pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

PacuétHrble 3amaun.

Boruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTMYEeCTBa HMCXOAHOTO
BEIIECTBA WU MPOIYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTUUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIK MPOAYKTOB PEAKIIUHN).

A3oTcoepxaliyie OpraHnuecKre COeINHEHUS.

AMUHOKHUCIOTHI KaK aMQOTepHbIe OpraHuveckue coenuHeHus. Duznueckue M XUMHUYECKHE
CBOICTBa aMUHOKUCIIOT (Ha MpUMepe MUIMHA). buonornyeckoe 3HaueHre aMUHOKHUCIOT. [lenTuab.

benku kak TpUpOAHBIE BHICOKOMONIGKYISIpHBbIE coequHeHus. llepBuyHas, BTOpHYHAs U
TpeTHYHAasi CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUAPONU3, JAeHATypaius,
KaueCTBEHHBIE PEaKIIMK Ha OETKU.

DKCIepUMEHTANIbHbIE METOJbl HM3y4YeHHUs BEIIECTB W WX TNPEBpalICHUi: HAOMIOICHHE WU
OMMCaHNE JAEMOHCTPALMOHHBIX OMBITOB: JIEHATypallus OENKOB MPU HArpeBaHWH, I[BETHBIC PEaKIIHH
OETKOB.

BbicokomoliekyisipHble cOeTUHEHHs

OcHOBHbIE TIOHSTHSI XHMHUU BBICOKOMOJEKYISPHBIX COEIWHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTETEHb MOIUMEPHU3AINH, CPEeIHss MoNeKyspHas Macca. OCHOBHBIE METOJbI
CHUHTE32 BRICOKOMOJIEKY/ISIPHBIX COEAMHEHUN — MOMTUMEPU3AITHS U MTOJTUKOHICHCAITHS.

DKCIepUMEHTANIbHbIE METOIbl W3YyYeHHUS BEIIECTB U HX IMPEBPAILEHUI: O3HAKOMJICHHE C
oOpa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanusi MEXNpeIMETHBIX CBSi3ed NpPH W3Y4YEeHWW opraHnmuecko xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHSATHH,
SIBIISFOIIUXCSA CUCTEMHBIMU JIJISI OTJENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO UK.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: SBJICHHE, HAyYHBIM (DaKT, TUMIOTE3a, 3aKOH, TEOpPHUs,
aHalM3, CHUHTE3, KiIacCUpUKalus, TMepUOANYHOCTh, HAOMIONeHNe, HW3MEpPEeHHe, OSKCIIEPHUMEHT,
MOJISTUPOBAHHUE.



@dwusnka: Marepus, dHEPrusi, Macca, aroM, 3JICKTPOH, MOJICKYJa, YHEPTeTHUYECKUH YPOBEHD,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, (PM3MYCCKUE BEIMUMHBI M CIUHUIIBI WX
M3MEpEHUsI.

buonorus: kmerka, opranusMm, Ouocdepa, oOMeH BemeCTB B Opranu3Mme, (GOTOCHUHTE3,
OMOJIOTUYECKHU aKTUBHBIC BellecTBa (OCJIKH, YIIICBOIbI, JKUPBI, (DEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHBIE TOPOJIBI, MTOJIE3HBIC UCKOMIAEMBIE, TOTUIMBO, PECYPCHI.

TexHONMOTHS: TUINEBbIC MPOAYKTHI, OCHOBBI PallMOHAJIBHOTO IHMTAHUS, MOIOUIME CPEICTBA,
JICKAPCTBCHHBIC M KOCMETHYECKHE Tpenaparbl, Marepuajibl M3 HCKYCCTBEHHBIX W CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHUH

XuMmudeckuid  anmeMeHT. ArtoMm. Sapo aroma, uW30TOmMBlL.  DJEKTpOHHAs  00O0JOYKa.
DHepreTHYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOHTamH, S-, P-, d- smemeHTh. OCOOEHHOCTH
pacrpezenieHusi AJIEKTPOHOB MO OpOUTaIsiM B aroMax »JJIEMEHTOB MEpPBbIX YETHIPEX MEPHUOIOB.
DJeKTpOoHHas KOH(UTYpaIHs aTOMOB.

[lepuonnueckuit 3akoH u Ilepuoguyeckas cucremMa Xumuueckux saemeHtoB J[. U.
MenpaeneeBa. CBs3b IEpUOINYECKOTO 3akoHa U [leprognueckoil cucTeMbl XUMUYECKHUX 311€MEHTOB /.
N. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHHUs CBOMICTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB MO IPYMIaM U MePHOAaM.
3HaueHue NePUOJUYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKOH CBSI3U (KOBAJICHTHAs HEMOJSIpHAs
U TIOJIApHAsi, MOHHAs, MeTa/indeckas). MexaHu3smbl 00pa30BaHUs KOBAJIEHTHOW XUMHUYECKOH CBS3H
(oOMeHHbII u JIOHOPHO-aKLENITOPHBIN). Bonoponnas CBS3b. BaneHTHOCTS.
DneKTpooTpuLaTeIbHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJEKYISPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAITINYECKON PELIETKH.

[lonsitue o aucnepcHbIx cucTemax. VICTUHHBIE M KOJJIOMJIHBIE pacTBOpbl. MaccoBasi 10s
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coequHeHHi. HoMeHknarypa HEOpraHW4ecKHUX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUUYECKUX BEIIECTB, MPUHAIIEKAIINX K PA3JIMYHBIM KJlaccaMm.

Xumuyeckass peakius. Knaccudukamuss XUMHUECKMX peakluid B HEOpraHUYecKol U
OpraHMYEeCKOM XMMHUHU. 3aKOH COXPAHEHWS MacChl BEIECTB, 3aKOH COXPAHEHUsS] U MpEBpalCHUs
SHEPTUH NPU XUMUYECKUX PEaKLUsIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3nuuHbIX (axTopoB. OOpaTuMble peaxiuu.
Xumnueckoe paBHoBecue. GakToOpbl, BIUAIONINE HA COCTOSTHUE XMMUUYECKOTO paBHOBecHs. [IpuHun
Jle larensbe.

DnexTponutuyeckas auccorumanus. CunbHble u crnabble d7eKTpoiuThl. Cpena BOAHBIX
pacTBOpPOB BEILIECTB: KHCIIasA, HEUTpaIbHAas, IIEJIOUHAs.

OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

DKcrepuMeHTalIbHbIE METOABI H3yYEHHS BEIECTB M UX MPEBPAIICHUN: T1eMOHCTpAIUs TaOIuI]
«Ilepuoanueckass cucrema xumuueckux nsnemeHtoB J[. WM. MenneneeBa», u3ydeHue Mojenei
KPUCTAIUTUYECKUX PEIIETOK, HAOMIOIEHUE U OMTMCAHUE IEMOHCTPAIMOHHBIX U TaOOPATOPHBIX OIBITOB
(pa3noxeHue MepoKcHjia BOAOpPOAa B MPUCYTCTBUHM KaTalau3aTopa, ONMPEIECIICHHE CpPEebl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCATHHOTO HHIWKATOpa, PEaKIMH HOHHOTO OOMEHa), MpPOBEICHHE
MPaKTHYECKON paboThl «BnusiHIE pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIHI.

Pacuérnbie 3anaun.

PacuéTel Mo ypaBHEHHSIM XMMHUYECKUX PEaKUWid, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIb30BAHUEM MOHSITHS «MacCOBas JI0JIs BEILIECTBA.
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Heopranuueckasi Xumust

Hewmerannsl. I[lonoxxenne HeMetaiwioB B [lepuonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HYECKHE CBOMCTBA HEMETAIIOB. AJIJIOTPOTIHS
HEMETAJIJIOB (Ha MpUMepe KUCIIopoa, cepsl, hocdopa u yrieposa).

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIJIOB (TaJIOT€HOB, Cephl, a30Ta, ¢pocdopa, yriepoaa
Y KPEMHHS) U UX COCTMHEHUM (OKCUIOB, KUCIOPOCOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHU).

[IpumeHeHne Ba)KHEHUIIIUX HEMETAJIIIOB U UX COCAMHEHU.

Meramibl. [lonoxkenue metaminoB B llepuonnydeckoit cucreMe xumuueckux snemeHtoB . U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS OJICKTPOHHBIX 000J04eK aroMoB MeTayuioB. OOmue
¢uzmveckue cpoiictBa MeTauioB. CIlaBbl METAIOB. DJEKTPOXMMUYECKHH P HanmpsHKCHUH
METAaJLJIOB.

XHWMHYECKHUE CBOMCTBA BAKHEHIITMX METAJUIOB (HATPUM, KWK, KaJdbIlMi, MarHui, allFOMHUHHH,
IIUHK, XPOM, XKeJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume crmocoOsI MomydeHus: MeTaioB. [I[puMeHeHEe METAIIIOB B OBITY M TEXHHUKE.

DKCIEepUMEHTAIBHBIC METOJbI M3YYCHHS BEIICCTB M UX IPEBPAIICHUN: W3YYCHHE KOJUICKITUU
«MeTasl ¥ CIUIaBbl», 00pPa3IOB HEMETAIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aja4, HaOIIOICHNUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JIJAOOPATOPHBIX OIBITOB (B3aMMOACHCTBUE THAPOKCHIA aTFOMUHHUS C
pacTBOpaMH KUCJIOT U IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI METAJLIOB).

PacuétHrble 3amaun.

Pacuérel mMacchl BemliecTBa WM 00bEMa T'a30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponb XxumuM B 0OCCIIEUCHHMHM AKOJOTHYCCKOM, DHEPreTUYECKOW M IHUIIEBOM O€30MacHOCTH,
pa3BuTuu MeaulUHbL. [ToHSATHE 0 HAyYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU.

[IpencraBinenuss 00 OOIMIMX HAYYHBIX MPUHILHUIAX MPOMBIIUICHHOTO MOMYYEHUs Ba)KHEHIIIMX
BEILIECTB.

UYemoBek B MHpE BEHICCTB M MaTEPUAIOB: BAXKHEWUINHME CTPOUTEIBHBIE MaTepPHAIIbI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJO, KepamMHKa, Marepuaibl A AIEKTPOHUKH,
HaHOMaTepuabl, OpfaHUYeCKHEe U MUHEpaIbHbIE YTIOOpEHUSI.

XUMHS U 3I0POBbE YEJIOBEKA: MPaBHIIa UCIIOJIB30BAaHUS JICKAPCTBECHHBIX MpPEIapaToB, MpaBuia
0€30I1acHOT0 UCIIOIF30BaHUS MPENapaToB OBITOBOM XUMHUH B IIOBCEAHEBHOMN KH3HU.

MexnpenMeTHbIE CBA3H.

Peanu3zanus MeXmpeaIMeTHBIX CBA3E€M MpHU M3ydeHUH oOIIeil U HeopraHudeckoi xumuu B 11
KJIaCcCe OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, Tak U
MOHSATUH, SBIISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mre ecTecTBEHHO-HAyYHbIE TOHATHSA: HAyYHBIM (DakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KiIaccu(uKalus, IepUuoINnYHOCTb, HAOIIOMEHNE, SKCIIEPUMEHT, MOICTUPOBAaHUE, U3MEPEHUE,
SIBJICHHE.

®dusnka: marepusi, SHEpPrusi, macca, aroM, D3JEKTPOH, MPOTOH, HEWTPOH, HWOH, H30TOIl,
PaMOaKTUBHOCTb, MOJEKYNa, JHEPreTHYeCKHil YpOBEHb, BEIIECTBO, TENO, OObEM, arperarHoe
COCTOSIHHE BEIECTBA, PU3NYECKHE BEIMUUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTema, ouocdepa, Makpo- U MHKPOIIEMEHThI, BUTAMUHBI,
0oOMeH BeIlleCTB B OpraHU3Me.

I'eorpadus: MuHepasbl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHomorus:: XUMHYECKass MPOMBIIUIEHHOCTb, METAJLTyprus, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHalioB, CEIIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MMHUIIEBas MIPOMBIIIUIEHHOCTb,
(dapmarieBTHYECKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETHUECKHUX IMPENaparoB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTepuajoB, 3J€KTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA I[POI'PAMMBLI 110 XHMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OO0y4YarOIIMMHUCS
IporpaMM CpeAaHero oOmero ooOpa3oBaHUs (JMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
Hayuno-meTonnveckoil 0OCHOBOW /ISl pa3paOOTKU INIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MTPOrpamMM
CpeaHero 001ero o0pa3oBaHus SIBISETCS CHCTEMHO-/IEATEIBHOCTHBIN MOIXO/.

B COOTBETCTBMH C CHUCTEMHO-IESTEIBHOCTHBIM TIOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS IpEAMETa «XUMHs» Ha YPOBHE CpeqHEero oOmiero o0pa3oBaHMs BbIIEICHBI
CJIEYIOIME COCTABIIAIOILNE!

OCO3HAHHE OOYYAIOUIMMHUCS POCCUHUCKON TpaXKITaHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4YMe MOTUBAIMH K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHUE BHYTPEHHHX YOEXKIEHUI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEeH U UCTOPUUECKHUX TPAJAUIUI 0a30BOI HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOMIMXCS PYKOBOACTBOBATHCSI B CBOEU JIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMHU  IIEIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HAJIMYHE PABOCO3HAHMS SKOJIOTHUECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTh LIEJIH M CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yIBTaThl OCBOCHHUS MPEAMETa «XUMHUS JTOCTHTAIOTCS B €AMHCTBE YUCOHOH
M BOCIIMTATEIbHON ICATEIHHOCTH B COOTBETCTBHHM C T'YMAHHCTHYECKHMH, COIMOKYIBTYPHBIMHU,
IyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSAMH M UJACaJaMH POCCHICKOTO TPaKIaHCKOTO OOIIecTBa,
NPUHATBIMA B OOIIECTBE HOpPMaMH W TPaBHJIAMH MOBEICHHS, CIIOCOOCTBYIOIIUMH IPOIEeccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yYarOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TpeaMeTa «XHMHS» OTPaXalT CHOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIILHON U MPAKTUYECKON IS TEIBHOCTH 00yJarOIIUXCs M0 pean3alliil MPUHSTHIX B
o0IIecTBe IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOr0 BOCIIMTAHUS:

OCO3HAHMsI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOSM3aHHOCTEH, YBaKEHHS K
3aKOHY W TIPABOTIOPSIIIKY;

MPEICTAaBICHNUS O CONMAIBHBIX HOPMAax W TMpaBHJIaX MEXINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATEIHHOCTH TPU CO3JAHHHM YYEOHBIX IPOEKTOB,
peleHnn ya9eOHBIX 1 MMO3HABATENILHBIX 3314, BHITIOJTHEHUH XUMHUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBHI JPYTUX
MIPH aHAJIM3€ PAa3IINYHBIX BHJIOB YI€OHOH e TEFHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHUYECKOMY ¥ HAyYHOMY HACJIETUIO OTEUYECTBEHHOW XHUMUMU;

YBKEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPHH M MPAKTHIECKOTO MPUMEHEHHS XUMUH,
OCO3HAHMSI TOTO, YTO JAOCTIDKEHHS HAYKH €CTh PE3YJbTaT UIMTENbHBIX HAOMIOCHUH, KPOTIOTIUBBIX
HKCTIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U MTPAKTUKOB;

WHTEpeca ¥ T03HABATEILHBIX MOTHBOB B TIOJYYEHUH U TOCIEIYIONEM aHaIn3e HH(HOPMAIIUU
0 TIEPEIOBBIX TIOCTHKCHUSIX COBPEMEHHOHN OTEYeCTBEHHOW XUMUH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIH, CBSA3aHHBIC C XUMUYCCKUMU SBICHUSAMH, U MPUHUMATH
OCO3HAHHBIE PEIICHHSI, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEICHHWE W TIOCTYNIKH CBOMX TOBAPHUINEH C TO3UIHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIIECTBHIA ATHX TTOCTYITKOB;
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4) popmMupoBaHus KyJIbTYpPbl 310POBbS:

MOHMMaHMs LEHHOCTEH 310poBoro u 0Oe3omacHOro o0pas3a KHU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOLICHHUSI K COOCTBEHHOMY (PM3MUYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOoieHus paBuil 6E30MacHOT0 OOpAaIeHNs C BEIIECTBAMH B OBITY, IOBCETHEBHON JKU3HU
U B TPYIOBOH ACATEIBHOCTH;

MOHMMAaHMS [ICHHOCTH TPABWJI MHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO 0O€30MaCHOTO TOBEACHUS
B CUTYalUsX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJEH;

OCO3HAHMs TOCJIEACTBUA W HENPHUATHS BPEOHBIX MPHUBBIYEK (yMOTPEeOIEHUs aJIKOTOJI,
HapKOTHKOB, KypeHus);

S) Tpya10BOro BOCIIMTAHUS:

KOMMYHUKAaTHUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIbCKOM  JESTEIBHOCTH,
00I1IeCTBEHHO TOJIE3HOM, TBOPUECKON M IPYTUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YaCTUE B pELICHUM MPAKTUYECKUX 33434 COLUAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY M3yUEHHIO podeccuii pa3IuuHOoro posia, B TOM YHCIIe Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUS K TPYLY, JIIOJSM TpyAa U pe3yibraraM TPyAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHyaJbHON TPAaeKTOPHH OOpa3oBaHUs, Oymyluei
npodeccuy M peanu3anii COOCTBEHHBIX KXM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTRa;

6) 3x0/10rMYecKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOLIEHUS K IPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMS
’KM3HHU Ha 3eMmIe;

MIOHUMAHUS IVI00aJIbHOTO XapakTepa SKOJOTMYECKUX IpOoOJIeM, BIMAHUS IKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEbL;

OCO3HAHUSI HEOOXOJUMOCTH HCHOJIb30BaHMSI JOCTHKEHUM XUMHUM JUIsl PELIEHUS BOIPOCOB
PalMOHAIBLHOTO IPUPOIOTIONIb30BAHNUS;

aKTUBHOTO HENpPUATHUS ACUCTBUM, NPUHOCAIIMX BpEI OKpYXKarolled IpUpOIHON cpene,
YMEHMsI NPOTHO3UPOBATH HEOJIArONPUATHBIE HSKOJOTUYECKUE TOCIEACTBUS NPEANPUHHUMAEMBIX
JEHCTBAN U NIPEAOTBpALIaTh UX;

HaJIU4Yds PAa3BUTOIO 3KOJIOTMYECKOTO MBILIUICHUS, D3KOJIOIMYECKOW KYJIbTYphl, OIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBJIE€HHOCTH, YMEHUS  PYKOBOACTBOBarbCsl HMMHM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJIBHOW IMPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSTh UJIE0JIOTUH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTUKHY;

MOHUMAaHUs clHeuu(UKN XUMHM KaKk HayKd, OCO3HaHMs €€ poiu B (QOpMHUPOBAHUU
paIMOHAJILHOTO HAyYHOTO MBIIIJICHUS, CO3AAHUU IIEJIOCTHOTO MPEICTaBIEHUS 00 OKpYXKarollem
MHpE KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, B MIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U pelIeHUH
po0JieM COXpaHEHUs MPUPOAHOIO PaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAUMMOCTH XUMHHU JUIsl COBPEMEHHOW UIUBWIM3ALUU: B €€
TYMaHUCTHYECKON HaNpaBIEHHOCTH W Ba)XHOM pOJIM B CO3JlaHUM HOBOH 0a3bl MarepHalbHOU
KYJIBTYpbI, PEIIEHUH II00aNbHBIX MPOOIEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOH, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00eCTIeueHUN
YCIIOBUH YCIIEIIHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHON KU3ZHU KaXkI0TO YiIeHa 00LIeCTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTU: TIOHMMaHHUS CYIIHOCTH  METOJOB  IO3HaHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IMOJy4yaeMble 3HAHUS IUIf
aHayn3a U 0OBSICHEHUSI SIBJICHUN OKPYXAIOIIET0 MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, yMEHUs
nenaTh 00OCHOBAaHHBIE 3aKJIIOUYEHUSI Ha OCHOBE HAayYHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX C IEJIbIO
MOJTy4€HUs JOCTOBEPHBIX BHIBOJIOB;
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CIOCOOHOCTU CaMOCTOSITENIFHO MCIOJIb30BaTh XUMUYECKHUE 3HAHUS ISl pelieHHsl poOiIeM B
peanbHBIX )KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHHIO U UCCIIeIOBATENLCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TOJIYY€HUIO HOBBIX 3HAHUN 110 XUMUU B COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TPyZa B pa3InuHbIX cepax npodeccHoHaIbHOM NeITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

c(hOopMHPOBAaHHOCTh YMEHHH BJIAJCTh CHCTEMON 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MMO3HAHMS, UCIOJIb3YEMbIX B XHMHH IIPH W3YYCHHHU BEIIECTB U XMMHUYECKUX sMeranpeamMeTHbIe
pe3yJbTaThl OCBOSHHUS Y4eOHOTOo mpenMera «XHUMHs» Ha YpOBHE CPEIHEro oO0Iero oopa3oBaHUs
BKJIIOYAIOT:

3HaYUMBbIE Ui (DOPMHUPOBAHHMS MHPOBO33PECHHS OOYYAIOIIMXCA MEKIUCIUIUIMHAPHBIE
(MeXTpeaMeTHbIE) 00IeHayYHbIE MTOHATHS, OTPAKAOIINE 1IEJTOCTHOCTh HAYyYHON KapTHHBI MUpPa H
cnenu(uKy METOJOB ITO3HAHMS, UCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPTHsI, SIBJICHHUE, MPOIECC, CUCTEMa, HayYHBIN (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeZIOBaHNE, HAOMIOEHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBepcajbHble ydeOHbIe AeicTBHs (IO3HABaTEIbHbIC, KOMMYHUKAaTUBHbBIC, PETYISTUBHBIC),
obecneunBaronue GopmMupoBaHue (HYHKIIMOHAIBHON TPaMOTHOCTH M COLIMANBLHOM KOMITETEHIHH
00y4Yarommxcs;

CIIOCOOHOCThH 00yJaronmxcs HCIIOJIL30BaTh OCBOCHHBIE MEKIMCIUTIIIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS M YyHUBEpPCAIbHbIE Y4eOHble JCWCTBHS B TIO3HABATEIbHOU H
COIIMAIbHOM MPAKTHKE.

MertanpeaMeTHble  pe3ylbTaThl  OTPaXKAIOT OBJAJICHUE YHUBEPCAIbHBIMH  y4EOHBIMU
M03HABATENbHBIMHU, KOMMYHUKATUBHBIMU U PETYASTUBHBIMH JICHCTBUSMHU.

OBiajieHUe YHHMBEPCAJIbHBIMYU Y4eOHBIMHU O3HABATEIbHBIMHY /ICHiCTBUSIMH

1) 6a30BbIe JIOrHYecKHe JeiiCTBUA:

caMOCTOSTeNIbHO  (OPMYIIMPOBATh W aKTyaJU3UpOBaTh MNpOOJIEeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh UMM JEATeIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUM HUX JOCTHXKECHMS,
COOTHOCHUTD PE3YbTAThI ACSITEIIBHOCTH C MOCTABIEHHBIMU LEISIMU;

WCIIONb30BaThb IPU OCBOCHMM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATh
XapakTepHblE MNPU3HAKM TIOHATUH W  yCTAaHABIMBAaThb WX  B3aUMOCBS3b, MCIOJIB30BATh
COOTBETCTBYIOIIHE MOHATHS AJIs1 OObSICHEHUS OTJENbHBIX (DAKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPUH IS KIIACCU(UKAIIUHU BEIIECTB U XUMUUYECKHUX PEaKIIHii;

yCTaHABJIMBATh IPUUYUHHO-CIIE/ICTBEHHBIE CBA3U MEXKAY U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYX IACHUs (MHIyKTHBHBIC, JEIYKTUBHBIC, 10 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYTUPOBATH BHIBOABI U
3aKJIFOYCHMS,

MPUMEHITh B TPOIECCE MO3HAHMS, HCIOJNb3yeMble B XHMHUU CHUMBOJIUYECKUE (3HAKOBBIC)
MOJIENIH, TIPe0OPa30BhIBATh MOJIEIBHBIE MPEACTABICHHUS — XUMUYECKUN 3HAK (CMMBOJ) DJIEMEHTA,
XuMuueckas ¢Gopmyna, YypaBHEHHE XHUMHUYECKOW peaklud — TMPU PEIIeHUH  YyueOHBIX
M03HABATENbHBIX U MPAKTUYECKUX 33]1a4, MPUMEHITh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIUN.

2) 6a3oBbIe MCCIE0BATEIbCKUE e CTBHS:

BJIQJIETh OCHOBAMH METOOB HAYYHOI'O NTO3HAHHUS BEILIECTB M XUMHUECKUX PEAKIIUN;

dbopMynupoBaTh 1[ETM U 3aJauyd  WCCIEJOBAHMsS, WCIOJNb30BaTh IOCTABICHHBIE W
CaMOCTOSTENHHO CHOPMYTUPOBAHHBIE BOMPOCHI B KaUe€CTBE HHCTPYMEHTA TMO3HAHUS U OCHOBBI IS
(hopMUpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA,

BIIAJETh HABBIKAMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS M TMPOBEAEHUS YUYEHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHs HAOIIONaTh 3a XOJOM IPOIECCca, CaMOCTOSTEIHHO
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MIPOTHO3UPOBATh €ro  pe3ynbTar, (opMylIupoBarb O00OOLIEHHS W BBIBOABI OTHOCHUTEIIBHO
JOCTOBEPHOCTH PE3YNbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIENOBATeNbCKOM M TPOEKTHOH JesTEeIbHOCTH,
MPOSIBIIATE  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATENBHOMY IOMCKY METOIOB pPELICHHS
MIPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3JINYHBIX METOJOB I103HAHUS.

3) paGora ¢ nadopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMALUU (HAydHO-TIOMYIISPHAS JIUTEPaTypa
XMMHAYECKOTO COJIep)KaHUsA, CIpaBOYHBIE TocoOus, pecypcsl VHTepHeTa), aHAJIM3UPOBAThH
MHGOPMALIMIO PA3JIMYHBIX BHUJOB U (OpM TpPEACTaBICHUS, KPUTUYECKH OICHUBAaTh €€
JIOCTOBEPHOCTD Y HETIPOTUBOPEUUBOCTB;

(bopMynupoBaTh 3ampochkl W TNPUMEHATh pa3jIMyHblE METOAbI MpPH TIOMCKE H O0TOOpe
nH(pOpMaLuU, HEOOXOIUMOM ISl BBIITOJHEHUSI y4eOHBIX 3a/1a4 ONPEAeNEHHOTO TUIIa,

npuoOpeTaTh ONBIT HCIOIB30BAHUS HH(POPMAIIIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAJbHYIO (popMy mpeacTaBieHuss MHGOPMALNH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOIHILIbI, PUCYHKH U IpYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KQYECTBE CPEICTBA MPU PadOTe C XUMHUYECKON HH(pOpMaIe:
MPUMEHATh MEXIIpPEIMETHbIC ((pU3nuecKkne W MareMaTH4YecKHe) 3HAKW W CHMBOJIBL, (POPMYIIHI,
ab0peBuaTypbl, HOMEHKIJIATYPY;

HCIIOJIb30BaTh U IIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HAIVISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KIA€MOW TeMbl B XOJ€ IUAJIOTa W/WINA JTUCKYCCHH,
BBICKa3bIBaTb WJE€H, (QOPMYIUPOBAaTh CBOM  MPEIJIOKEHHUS] OTHOCHUTEIBHO  BBIITOJHEHUS
MPEJI0KEHHON 3a1a4H;

BBICTYIaTh C IIPE3EHTALMEl pe3yJabTaTOB I103HABATENILHON JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIITOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKON PabOThl MO HMCCIIEAOBAHUIO CBOWCTB M3Y4aeMbIX BELIECTB, peaiM3allud y4eOHOTo
poekTa u (OpMYIHpPOBaTh BBIBOJBI [0 pe3yabTaTaM NPOBEAEHHBIX HCCIEIOBAaHUM MyTEM
COIVIaCOBAHHUS MO3ULUI B X0/l 00CYXJI€HUSI 1 OOMEHA MHEHUSIMHU.

OgiaieHHe YHHBEPCAJIbHBIMH PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBaTh M OCYLIECTBISATh CBOIO IIO3HABATEIbHYIO J€ATEIbHOCTD,
ompezenss e€ LeNM U 3ajayd, KOHTPOJIUPOBaThH U MO Mepe HEeOoOXOTUMOCTH KOPPEKTHPOBATh
Ipe/yiaraéMplii  alropuT™M JEHCTBUII NMPH BBINOJHEHUM YYE€OHBIX M HCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hambosee 3(P(EeKTUBHBINA CIOCOO HUX peIIeHHs ¢ y4ETOM MOJy4yeHUs HOBBIX 3HAHHM O
BEIIECTBaX U XUMUUYECKUX PEAKIIMIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MHNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIe pe3yapTaThl 0CBOEHUS Kypca «OpraHndyeckas XUMHUsD OTPaKakoT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUH O XMMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAy4YHOMN
KapTHHBl MHpA, POJIM XUMHUU B TIO3HAHHWH SIBICHUN NPUPOABI, B (POPMHPOBAHHM MBIIIJICHUS U
KYABTYpbl JIMYHOCTH, €€ (YHKIHOHATHHOW TPAMOTHOCTH, HEOOXOAMMON s peleHus
MPAKTHYECKUX 3a7a4 M DJKOJIOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 30POBBIO H
MIPUPOIHOM CpeliE;

BIIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHMM, KOTOPasi BKIIOYAET: OCHOBONOJATAOLIME TTOHITHS
(XMMUYECKUW DIIEMEHT, aToM, OJJEKTPOHHas oO0O0JloYKa aroma, MOJIEKYNa, BAJICHTHOCTD,
ANIEKTPOOTPHIIATEILHOCTh, XHMHUYECKas CBS3b, CTpyKTypHas Qopmyna (pa3BépHyTas H
COKpamiéHHasi), MoJib, MOJISIpHAsl Macca, MOJISIPHBIA 0OBEM, YIIEpOIHBINA CKeNeT, PyHKIIMOHAIbHAS
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IpymIa, paaukai, U30MEPHsl, ©30MEPbI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOLOPOAbI, KUCIOPO.
U a30TCOAEpXKAIINUE COEAUHEHUs, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEMHEHMS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS oprannueckux Bemects A. M. Bytineposa, 3akoH
COXpaHEHUS  MacChl  BEIIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMYECKMH  S3BIK  XHMUH;
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMHAYECKUX SBJICHUH, (PAKTOIOTUYECKHE CBEIACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U
0€30IaCHOM HCIOJIb30BaHUHM BAXKHEHMIINX OPTraHMYECKHUX BELIECTB B OBITY W MPAKTHYECKOU
JESITEIbHOCTH YEJI0BEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIMBATh UX
B3alMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOLIUE MOHSTHS IPU ONHUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUN OPTaHUYECKUX COCIUHEHNUN;

c(OpMHUPOBAHHOCTh YMEHHMI HCIIOJIIB30BaTh XHWMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (HOPMYT OpraHNYECKHX BEIIECTB U
YPaBHEHUI XMMMUYECKHMX pPEaKLMM, W3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEILIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOIO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUH YyCTAaHABIUBATh IMPHHAICKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy M CTPOCHHUIO K OINpeNeJEHHOMY KJIAacCy/TpyIie COeIWHEHHN
(yreBomopoabl, KHCIOPOI U a30TCOAEPIKALME COEAUHEHHUS, BBICOKOMOJIEKYISIPHbIE COCTUHEHUS),
JaBaTh WM Ha3BaHHMA 1O cucrtemarndeckoil Homenkiarype (IUPAC), a Takxke mNpUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTJEIbHBIX OPraHWYECKUX BEILECTB (ITHIIEH, IPONMWIEH, AlETHIIEH,
STHJICHIJIMKOIb, TIHIEPHH, (eHom, (opMaIbaerul, aleTaabAaeril, MypaBbuHast KUCIIOTa, YKCYCHAS
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KHCIOTA, IIIOKO3a, (QPYKTO3a, Kpaxmal, LEJUTI0N03a,
[JTUIMH);

c(OpMUPOBAHHOCTb YMEHHUS OIpPENEISATh BUIbl XUMUYECKOHM CBA3M B OPraHUYECKUX
COEUHEHUX (OJMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTb YMEHHSI MPUMEHATH IOJIOKEHUSI TEOPUU CTPOEHHUS OPraHUYeCKUX
BemectB A. M. BytnepoBa juisi 0ObSICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BELIECTB;

c(OpMHUPOBAHHOCTH YMEHHH XapaKTEpPH30BaTh COCTAB, CTPOCHUE, PU3NUECKHAE M XUMHUECKUE
CBOMCTBAa TUIMYHBIX MPEICTABUTENECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB (METaH, 3TaH,
STWICH, TPOINMJICH, aleTWieH, OyraaumeH-1,3, MerwnOyramauen-1,3, OEH30J, METaHOJ, 3TaHOI,
STWIECHIVIMKOJIb, IHMLEPUH, (DEHOJ, aleTaabAeruj,, MypaBbUHas U YKCYCHas KHCIOTHI, IVIIOKO3a,
Kpaxmall, LeJUII0JI03a, aMUHOYKCYCHasl KHCJIOTa), WJUIFOCTPUPOBATH T€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIMH C HCMIOJIb30BAHMEM CTPYKTYPHBIX
(opmyu;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb UCTOUHUKH YITIEBOJOPOJHOTO ChIPbs (HEQTH,
MPUPOJIHBIA Ta3, yrojib), CIOCOObI WX MepepadOTKU M MPaKTUUYECKOE MPUMEHEHUE MPOAYKTOB
nepepaboTKu;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHUS MO XUMHUYECKUM YpaBHEBIICHUH
(naOmnroneHune, N3MEPEHNE, SKCIIEPUMEHT, MOAEINPOBAHNUE), UCTIOIb30BaTh CUCTEMHbBIE XUMHUECKHE
3HAHUA JJIS IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU
U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTb YMEHUW COONIONATh TpaBWIa IOJH30BAHUA XUMHUYECKOM MOCYIOM U
abopaTOpHBIM 00OpPYAOBAaHUEM, a TaK)Xe IMpaBUiia OOpAIEHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU MO BBITOJHEHHIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN I[UIAHUPOBATh U BBIIOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHus] OpraHMYECKUX BEIIECTB NPU HAarpeBaHHUM, MOJyYEHHE STUJICHA W HU3y4eHHE €ro
CBOMCTB, KAUYECTBEHHbIE PEAKI[UN OPraHUYECKUX BEIIECTB, JIEHATypalus OeJNKOB MPH HarpeBaHHH,
L[BETHBIE PEaKuu OEIKOB) B COOTBETCTBUU C MPaBUIaMHU TEXHUKU O€30MaCHOCTH MPHU OOpaIllEeHUH C
BEUIECTBAMH M JIaDOpaTopHbIM OOOpYIOBaHUEM, MPEACTABIATh PE3YNbTaTbl XHUMHUYECKOTO
JKCIEPUMEHTa B (hopMe 3anucu ypaBHEHUN COOTBETCTBYIOUINX peakuuil U GopMyIHpOBaTh BHIBOJIBI
Ha OCHOBE 3THUX PE3YJbTATOB;
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c(OpPMUPOBAHHOCTh yMEHHUW KPUTUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpefcTBa MaccoBoi nHpopMaruu, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHHH COONIONATh TMpaBHJIa JKOJOTHYECKH IeIecoo0pa3Horo
MOBENECHUS B OBITY W TPYAOBOW [EATENHHOCTH B IENIAX COXPAHEHUS CBOETO 3/I0POBbSI H
OKpY)KaroUel IMPUPOIHONU CpeAbl, OCO3HABAaTh ONACHOCTh BO3JACHCTBUS HA KUBBIC OPraHU3MBbI
ONPENCIIEHHBIX OPraHUYECKUX BEILIECTB, MOHUMas cMbIch nokazarens [IJIK, moscHsaTe Ha npumepax
CHOCOOBI YMEHBIICHUS U MTPEIOTBPAIICHIS KX BPEIHOTO BO3JICHCTBHS Ha OpPraHN3M YeJIOBEKa;

Ui O0y4aromMXcsi C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSI: YMEHHUE TMPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB M XUMUYCCKUX SBIICHUI;

JUTSL CTIETIBIX M CIIA0OBHISANINX OOYYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh Pelibe(HO-TOUCHHYIO
cucremy obo3Hauenuit JI. bpaitns s 3anucu XuMU4eCKUX (POpMYII.

11 KJIACC

[IpenmeTrHbIe pe3yabTaTsl 0CBOCHUA Kypca «O01as 1 HeoOpraHuIeckasi XUMUs OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHON
KapTUHBl MHpA, POJIM XMMHUHU B TMO3HAHWUHU SIBICHUH NPUPOABI, B (OPMHPOBAHUHU MBIIUICHUS H
KYyJAbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIbHOM TIPAaMOTHOCTH, HEOOXOOUMOM JUIsl  pelIeHUs
MPaKTUYECKUX 337a4 M DKOJIOIMYECKM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3[0POBBIO HU
MPUPOIHON CpeEJIE;

BJIa/ICHE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraoUe MOHATHS
(XMMHUYECKHUH DJIEMEHT, aTOM, MU30TOIl, S-, P-, - AJIEKTPOHHBIE OPOUTAIIM aTOMOB, UOH, MOJICKYIIa,
MOJIb, MOJIApDHBIE  00BEM, BaJEHTHOCTb, AJIEKTPOOTPULIATENILHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b (KOBAJIECHTHAs, HOHHAsA, METaJJIMYecKas, BOJOPOAHAs), KpHUCTAJLIMYECKast
pemérka,  TUNBl  XUMUYECKUX  pEakUuid,  pacTBOp,  OIJIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAs AUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peaKkuu,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHbI (TEOpUs AIIEKTPOJUTHUECKOM JIUCCOLMAlUY,
nepuonnyeckuil 3akol . . MenneneeBa, 3akOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPALLCHUS] SHEPTUU IPU XUMHUECKHX pPEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHUE 3HAHNUS, JIEKAIINE B OCHOBE IOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBIIEHUHM, (DAKTOJIOTUYECKUE CBEICHUS O CBOWMCTBAaX, COCTaBE, IOJIYYEHUH MU
0€30MacHOM HCIOJb30BaHUHM BAKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY U IPAKTUYECKOU
NeSITEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKT€pPHbIE MPU3HAKY MOHSITHH, yCTaHABIMBATh UX
B3alMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHITHS IPU ONKUCAHUU HEOPTraHMYECKHUX BEIECTB
U X IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI MCIIOJIb30BaTh XWMUYECKYI0 CHMBOJMKY JUIsl COCTaBJICHMS
(bopMyIT BEIIECTB M ypaBHEHHI XUMHUYECKHX PEaKiuii, cucteMarnieckyto HomeHkiarypy (IUPAC)
U TpUBHAJbHBIC HAa3BaHMs OTJEJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIil ra3, yIJIEKMCIBIA Tras,
aMMHaK, raiéHasi U3BecTh, Heraln€Has U3BeCTb, MUThEBAas COAA, MUPHUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OIpPENeisTh BAJEHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB B COEIUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOHN CBs3U (KOBaJIEHTHAs, NOHHas,
MeTaJNInYecKasi, BOJOPOJHAsA) B COEOUHEHMSX, TUIl KPUCTAJUIMYECKOM PpEHMETKH KOHKPETHOIO
BellecTBa (aroMHasi, MOJEKYIspHas, HOHHas, MeTaJlIn4yecKas), XapakTep Cpeasl B BOAHBIX
pacTBopax HEOPraHMYECKUX COECTUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHUM yCTaHABIMBAaTh MPHUHA/ICKHOCTh HEOPraHMUECKUX BEIIECTB IO
X COCTaBy K OINpeAeNEHHOMY Kiaccy/TpyIie COoelWHEHUN (MpOCThie BEIIeCTBA — METAUIbl U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAaHMUsI, KUCIIOTHI, aM(pOTepHbIE THAPOKCHUIBI, COJIN);

c(hopMHPOBAaHHOCTh YMEHHI PacKphIBaTh CMBICH Tieprogudeckoro 3akona J[. 1. MenneneeBa
U IGMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
anemeHToB 1—4 mepuonoB llepuonnueckoit cucrembl xumudeckux emMeHToB J[. 1. Menneneena,
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UCIIONB3YS TOHSATHUS «S-, P-, -DJIEKTPOHHBIC OPOHMTANIN», «IHEPTETHYCCKHE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COEAMHEHUN 110 NEpHOAaM H
rpymmnam [lepuonrueckoit cuctemsl XumMuieckux 31neMeHToB J[. . Menneneea;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (ONMUCHIBATh) OOIIME XUMHUYECKHUE CBOWCTBA
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOM
CBSI3M MEXJy HEOPraHWYECKMMHU BELIECTBAMU C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOLIMX
XMMHYECKHX PEAKLIHIA;

c(OpMHUPOBAHHOCTh YMEHHS KJIACCH(PHUIUPOBATh XMUMUYECKHE PEAKIHH 10 Pa3InYHBIM
MpU3HAKaM (YHCITy M COCTaBY pEarupyrollix BELIECTB, TEIIOBOMY 3(PdeKTy peakuuu, n3MEeHEHHIO
CTETICHEH OKUCIICHUS IEMEHTOB, 00PaTUMOCTH PEaKLUH, YUACTHIO KaTalln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHHUS PEAKIMN PA3IUYHBIX THIIOB, MOJHBIE U
COKpalIEHHbIE ypaBHEHUs pCAKIIMA MOHHOTO OOMEHA, YUWUTHIBAsI YCJIOBHS, MPU KOTOPBIX
9T peaklUy UAYT 10 KOHIA;

c(OpMHUPOBAHHOCTH YMEHUI MPOBOJUTH PEAKIIMH, TOATBEPKAAIONINE KAYeCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEILLECTB;

c(OpMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEACTBOM COCTaBJICHMSI IEKTPOHHOIO OajlaHCca 3TUX PEaKIIMii;

c(OpMUPOBAHHOCTb YMEHHUUM OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKIHUH OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO pPABHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aeiicteus (npunuun Jle llarense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE IMPOLIECCHI, JIEKALIUE B OCHOBE
MPOMBIIIJICHHOTO TOJMyYeHHS CEpPHOM KHUCIIOTHI, aMMHakKa, a Takke C(HOpMHUPOBAHHOCTD
IIpPEJCTAaBICHU 00 OOIIMX HayYHBIX MPUHLMIIAX U HKOJIOIMUECKHX MpodjieMax XUMHYECKOTO
IIPOU3BO/CTBA;

c(OpMUPOBAHHOCTb YMEHUMN IPOBOJUTH BBIYUCIIEHUS C UCIIOIb30BAaHUEM IOHATHS «MacCOBast
JI0JIs1 BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLIEHHUM Ta30B MPU XUMHUUYECKHUX PEAKIHUAX, MACCHI
BEIIEeCTBA WM 00bEMa T'a30B 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, MACCE MM O0BEMY OTHOTO M3
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3(h(heKkTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHHUS
MAacchl BEUIECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUW COONIONATh TpaBWiIa IOJH30BAHUA XUMHUYECKOM MMOCYIOM U
abopaTOpHBIM 00OpPYAOBAaHUEM, a TaK)Ke IMpaBUiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XHUMHUYECKHH 3KCIIEPUMEHT
(paznokeHue MepoKCcHIa BOIOPO/ia B MPUCYTCTBUM KaTajau3aTopa, OMpeesieHue Cpebl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE Pa3IMYHbIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKOM peakIuu, peakiiii HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIuu Ha cyibdar-, kapOoHar-
U XJOpPHA-aHUOHBI, Ha KAaTMOH aMMOHMs, pEIIEHUE OSKCIEPUMEHTAJIBHBIX 3aJad 10 TeMaM
«Metamnel» u «Hemeramib») B COOTBETCTBMM C IIpaBUJIaMH TEXHUKH O€30MaCHOCTH Npu
oOpallleHuH C BELEeCTBaMU U JIaDOpaTOpHBIM 000PY/I0BaHUEM,

c(OpMUPOBAHHOCTb YMEHUW KPUTHYECKH AaHAJU3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOYHUKOB (CPEJCTBA MAaCCOBOM KOMMYHHKAIMHU, IHTEpHET U APYrUX);

c(OpMUPOBAHHOCTh YMEHHH cOOMIONaTh IMpaBHJIa JKOJIOTMUYECKH 11e1ecoo0pa3Horo
MOBEIEHUsI B OBITY M TPYAOBOM JEATEJIBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/10pOBbA U
OKpY’Karolllell TMPUPOAHON Ccpellbl, OCO3HABATh OINACHOCTh BO3JCHCTBHS Ha >KUBbIE OpPraHU3MBI
ornpenenEHHbIX BEIECTB, MOHKMMas cmbica mnokasarens [IJIK, moscHsATe Ha mpuMepax CIOCOOBI
YMEHbILIEHHUS U MPEJOTBPAILEHUsI UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00y4aroUIMXcsi C OTPaHUYEHHBIMM BO3MOXKHOCTSIMHM 3[I0pPOBBS: yYMEHHE NPUMEHATH
3HaHHSA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIS CIIETNBIX M CIa0OBHIALIMX OOY4YaIOIUXCSA: YMEHHME HCIIOJIb30BaTh PeIbe(HO-TOUCUHYIO
CUCTEMY 0003HaueHu JL Bpaiins JUTS 3aucu XUMHAYECKUX bopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Koaun4yecTBO yacoB

Ne JuekTpoHHbIE (LM pPOBbIE)
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Kontpoubusl | IIpakruuec
n/n Bcero oOpa3oBare/ibHbIE Pecypchl
e padoThbI KHe padoThI
Pa3ges 1. Teopernueckne 0CHOBbI OPraHUYeCKOl XMMHUHU
[TpenmeT opranndeckoit Xumuu. Teopus CTpOEHUs
1.1 peA p . p p 3 bu6mmoreka LOK https://myschool.edu.ru/
oprannueckux coequHenuiit A. M. bytneposa
Wroro mo pazneny 3
Paznea 2. YuieBoaopoabl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKaHBI 2 bu6moreka LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbl: aIKEHbI, aJIKaIUEHBI,
2.2 pel A HOPOA A 6 1 bu6moreka [1OK https://myschool.edu.ru/
AITKUHBI
2.3 ApoMaTnuecKHe yriIeBOI0POIbI 2 bubnuorexa L{OK https://myschool.edu.ru/
[IpuponHbIe HCTOYHUKH YTIICBOJOPOIOB H UX
2.4 PHpoA . AOPOA 3 1 bubaunoreka [TOK https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoaconepxamue oprannieckue coeJuHeHNs
3.1 Cnuptsl. Genon bubmuotexa L{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOonoBblie kucioTsl. ClokHbIE 3(DUPBI 1 bubmuotexa LHOK https://myschool.edu.ru/
3.3 VrieBoasl 1 bu6mmoreka LIOK https://myschool.edu.ru/

16



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

13

Pasznen 4. A3oTcoaep:kaiue OpraHunvdecKue coeMHeHMst

4.1 AmuHBI. AMUHOKHUCITOTHI. benku 3 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJieKy /IsipHBIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmunoreka [IOK https://myschool.edu.ru/
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KUIACC

Koau4decTBo yacoB

Ne JuekTpoHHbIE (LM pPOBbIE)
HaumenoBanue pa3aejoB U TEM NMPOrpaMMbl KOHTpOJ’[LHLI HpaKanec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHMHU
Crpoenue aromoB. [leproanueckuii 3aK0H U
11 [leproanueckas cuctema XuMu4eckux anemMeHTos /1. 1. 3 bubmuotexa LIOK https://myschool.edu.ru/
Menpeneesa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB bu6moreka LIOK https://myschool.edu.ru/
13 XUMHUYECKUE PEAKIIUU 6 1 1 bubmuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 13 bubmuotexa IIOK https://myschool.edu.ru/
Pa3gen 2. Heoprannueckass XuMus
2.1 Merambl bu6mmoreka [1OK https://myschool.edu.ru/
2.2 Hemeranis 1 bubaunoreka [TOK https://myschool.edu.ru/
2.3 CBsI3b HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB bubmuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 17 bu6muoteka I{OK https://myschool.edu.ru/
Pasnen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4 bu6moreka [1OK https://myschool.edu.ru/
Hroro no pasneny 4
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OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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IMOYPOUYHOE INIAHUPOBAHHUE . 10 KJIACC

Kosmmuects
Jlj;lrl Tema ypoxa o Tamot Hara (?;1::3?::;2;3;:??;0;];:51
Bcero
1 [IpenmeTt opraHnyeCcKO XUMUHU. 1 01.09 bubmuoteka IIOK https://myschool.edu.ru/
2 Teopus cTpoeHHs Opraundeckux coenquuenuit A. M. byrneposa 1 08.09 bubmuoteka IIOK https://myschool.edu.ru/
3 [Ipencrarnenue o ki1acCUPUKAIUA OPTaHUYECKUX BEIIECCTB. 1 15.09 bu6mmoreka I{OK https://myschool.edu.ru/
4 AJKaHBI 1 22.09 bu6moreka I{OK https://myschool.edu.ru/
5 MertaH u 3TaH — NpocCTeilne IPeJCTaBUTENN aTKaHOB 1 29. 09 bubmuotexa LIOK https://myschool.edu.ru/
6 AJKEHBI 1 06. 10 bubmmoteka ITOK https://myschool.edu.ru/
7 OTWJIEH U IPONUIIEH — MPOCTEHIINE MPEICTABUTEIN ATKEHOB 1 13.10 bubmmoteka I{OK https://myschool.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TUIeHA U U3yUYEHUE €TI0 CBOMCTB)» 1 20. 10 bubnuoreka IIOK https://myschool.edu.ru/
9 AJKagyeHsl. 1 27.10 bu6mmoreka I{OK https://myschool.edu.ru/
10 AJIKUHEL 1 10. 11 bubmuoreka [1OK https://myschool.edu.ru/
11 Brluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLIUN 1 17.11 bubnuotexa IIOK https://myschool.edu.ru/
12 ApeHbl: 6€H3011 U TOTYOJI. 1 24.11 bubnuorexa LHOK https://myschool.edu.ru/
13 I'eneTnyeckas cBs3b yIIIeBOJOPO/IOB 1 01.12 bu6mmoreka IIOK https://myschool.edu.ru/
14 [IpuponHble HCTOYHUKH YITIEBOAOPOIOB. 1 08. 12 bubnuoreka IIOK https://myschool.edu.ru/
15 [IpuponHbie HCTOUHMKY YITIEBOAOPOAOB: IIPUPOAHBIN I'a3 U MOIYTHHIE 1 15. 12 bubnuoreka IIOK https://myschool.edu.ru/
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HedTsiHBIC Ta3bl, HEPThH

16 KontponpHas padoTa mo pasaeny «YrIeBoI0pOIbI» 1 22.12 bubmuoreka L1OK https://myschool.edu.ru/
17 [IpenenbHable OTHOATOMHBIE CIIUPTHI: METAHOJI U ITAHOIL. 1 12.01 bubnmuoreka LIOK https://myschool.edu.ru/
18 MHOroaroMHbI€ CIIUPTHI. 1 19. 01 bubnmuoreka LIOK https://myschool.edu.ru/
19 ®deno. 1 26.01 bu6mmoreka I{OK https://myschool.edu.ru/
20 AJpIeruisl. 1 02. 02 bu6mmoreka I{OK https://myschool.edu.ru/
21 OIHOOCHOBHBIC TIPEIebHBIC KapOOHOBBIE KUCIOTHI 1 09. 02 bu6mmoreka I{OK https://myschool.edu.ru/
22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1 16. 02 bubmuoteka I{OK https://myschool.edu.ru/
23 CreaprHOBas U OJICMHOBAsI KUCIOTHI 1 01.03 bubmuoteka L{OK https://myschool.edu.ru/
24 MpI1a Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, 1 15. 03 bubmuotexa LIOK https://myschool.edu.ru/
25 CrnoxHble 3PUPEI 1 22.03 bubnmuoreka L{OK https://myschool.edu.ru/
26 Kupsr: 1 05. 04 bubmuoteka LIOK https://myschool.edu.ru/
27 VrneBobl: 1 12. 04 bubmuoreka [1OK https://myschool.edu.ru/
28 Kpaxman u nemmonosa 1 19. 04 bu6moreka IIOK https://myschool.edu.ru/
29 KontponbHas pabota no pazzueny «Kucnoponacoaepxaiiie opraHideckuie 1 26. 04 bubnuoreka IIOK https://myschool.edu.ru/
COEMHEHUS
30 AMUHBI: 1 03. 05 bubmuoreka [1OK https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI 1 17.05 bubmuoreka L1OK https://myschool.edu.ru/
32 benku 1 24. 05 bubnmnoreka IIOK https://myschool.edu.ru/
33 OCHOBHBIE TIOHITHSI XUMHH BHICOKOMOJIEKYIISIPHBIX COSTMHEHUI 1 bubnmoreka [IOK https://myschool.edu.ru/
34 [TmacTmacchl, Kayqyku, BOJIOKHA 1 bubnmoreka [IOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KUIACC

Kounuyecrs Jara
Ne DJIeKTPOHHbBIe M (poBbIe
Tema ypoka 0 4acoB U3y4eH
n/n oOpa3oBareibHbIE pecypcChl
Bcero ust

1 XUMHUYECKUH 2JIEMEHT. ATOM. 1 06. 09 bu6mmoreka I{OK https://myschool.edu.ru/
ITepnoanueckuii 3akoH u [lepuoguueckas cucreMa XUMHYECKUX 3JIEMEHTOB

2 pHOA PHOA 1 13. 09 bubmuoreka L1OK https://myschool.edu.ru/
J. 1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 pv 1 20. 09 bubauoreka LIOK https://myschool.edu.ru/
COCIMHEHUH 110 TPYIIIaM U IIEPUOJIaM.

4 Crpoenue BeniecTBa. XMMUYECKasi CBS3b. 1 27.09 bubnuotexa LIOK https://myschool.edu.ru/

) BanentHOoCTh. DnexkTpoorpunareabHoCTh. CTeneHb OKUCIEHUS. 1 04. 10 bubnuotexa LIOK https://myschool.edu.ru/

6 ITonsaTHe 0 nucHepcHBIX cucTeMax. FICTUHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 11.10 bubnuoreka IIOK https://myschool.edu.ru/

7 Knaccudukarus 1 HoOMEHKIaTypa HEOPraHMUECKUX COeTMHEHUH. 1 18. 10 bubnuoreka IIOK https://myschool.edu.ru/
Kiaccuukanus XuMHUUECKUX PEAKIUil B HEOPraHUYECKON U OPraHu4eCcKOn

8 Puican peaxt P P 1 25. 10 bubmuoreka [1OK https://myschool.edu.ru/
XUMUH.

9 CxopocTts peakiuu. OOpaTuMble peakiiui. XUMHUECKOe PAaBHOBECHE 1 08. 11 bubnuorexa LIOK https://myschool.edu.ru/
[IpakTuueckast pabora Ne 1. «BnusiHue pa3anuHbIX (PakTOpOB HA CKOPOCTh

10 P . p p ¢ p p 1 15. 11 bu6mmoreka I{OK https://myschool.edu.ru/
XUMHYECKOM peakium»

11 DNEeKTPOIUTUYECKAS AUCCOLUAIIS 1 22. 11 bubnuorexa LHOK https://myschool.edu.ru/

12 OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 1 29.11 bubmoteka [{OK https://myschool.edu.ru/

13 KontponbsHas padora o pasaeny «Teopernyeckre OCHOBBI XUMHUK» 1 06. 12 bubnuorexa LHOK https://myschool.edu.ru/
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14 Metamiel. O0mue Guznyeckre CBOMCTBA METAIIIOB 1 13.12 bubmoreka [1OK https://myschool.edu.ru/

15 CnuiaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIJl HAIPSKEHUN METaJIJIOB 1 20.12 bubnmoreka ITOK https://myschool.edu.ru/
XHUMHUYECKHE CBONCTBA BAXKHEHIIINX METAJJI0B (HAaTPpUi, Kaaui, KaIbIIHUi,

16 . . N (natp t 1 27.12 bu6mmoreka I{OK https://myschool.edu.ru/
MarHuu, aJIIOMUHHUI) U UX COCTMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCTUHEHUI 1 10. 01 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN 1 17.01 bu6mmoreka I{OK https://myschool.edu.ru/
IIpakTuyeckas padora Ne 2. "PemieHnne sKCriepuMeHTaIbLHBIX 3a/1a4 110 TEME

19 P " P P A 1 24.01 bubnunorexa LHOK https://myschool.edu.ru/
«MeTanb»
Hewmeramiel, ux nmonoxxenue B [leprogndeckoii cucreMe XMMHAYECKUX

20 PHOA 1 31.01 bubmuoreka L1OK https://myschool.edu.ru/
anemenToB /. 1. MeHaeneeBa.

21 ®u3nyecKrue CBOMCTBA HEMETAJLIOB. 1 07.02 bu6mmoreka I{OK https://myschool.edu.ru/

22 XHMUYECKHE CBOMCTBA IaJIONEHOB, CEPBl U UX COEIMHEHUN 1 14. 02 bubnuotexa LIOK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTUHECHUN 1 21. 02 bubnmuoreka L{OK https://myschool.edu.ru/

24 XUMHYECKHE CBOMCTBA yIIIepo/1a, KPEMHUS U UX COCIMHEHUN 1 28. 02 bu6moreka I{OK https://myschool.edu.ru/

25 [IprmeneHne BaXKHENUIINX HEMETAJUIOB U UX COCIMHEHUN 1 06. 03 bu6mmoreka IIOK https://myschool.edu.ru/

26 O06o0meHre U cucTeMaTu3alus 3HaHui 1Mo Teme «Hemetamib. 1 13.03 bubmuoreka [1OK https://myschool.edu.ru/
[IpakTrueckas padora Ne 3. «Pemenne 3KCriepruMeHTaIbHBIX 33129 10 TEME

27 | P | P P A 1 20. 03 bubnuoreka IIOK https://myschool.edu.ru/

Hewmeramer"»

28 KonTponbHas pabota o temam «Metais» u «Hemeramibi» 1 03. 04 bubmuoreka I{OK https://myschool.edu.ru/

29 Heoprannueckue u oprannueckue KUcioTsl. Heopranuueckue u 1 10. 04 bubnuorexa LHOK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHMS

30 I'eHeTnueckas CBSA3b HEOPTraHUYECKUX U OPTaHMYECKHUX BEIIECTB 1 17. 04 bubnmoreka [IOK https://myschool.edu.ru/
Poap xumMun B 00eCIeUeHHUN SKOJIOTHYCCKOM, YHEPIeTHUCCKOM U IMHUIEBOM

31 p H 1 24.04 bubmuoreka L1OK https://myschool.edu.ru/

6C3OHaCHOCTI/I, Pa3BUTUU MCAULIUHBL
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[TpencraBnenus 06 0OLUMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO

32 5 1 08. 05 bubmoreka I1OK https://myschool.edu.ru/
TIOJTYYCHUST BAXKHEHIIINX BEIIECCTB
33 YenoBek B MUPE BEIIECTB U MaTeprajioB 1 15. 05 bubnuoreka L1OK https://myschool.edu.ru/
34 XUMHUS U 3J0pOBbE YEIOBEKA 1 22.05 bubnmuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YUEHHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., OOmECTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Axkumoneproe odiectBo «M3narensctBo «lIpocBemienuey

* Xumus, 11 xknacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akimonepuoe obiectBo «M3narensctBo «IIpocBerieHue»

METOANYECKUE MATEPUAJIBI JIJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meronnueckoe mocobue — 6a30BbIil YPOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensu, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aa4ax, yrnpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: Kontponbhbie u
MIPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensH, [.I"JIsicoBa, A.I.Beenenckas «Xumus 11 knacc: HacronbHas kKHHATA JIIS
yuurtens». Yacte 1 — M.: [Ipoda, 2019 ro.

5. O.C.I'abpuensn, ['I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmace: HactonpHas kHUTA IS
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuens, [1.B.Pemeros, .I.OctpoymoBa «3aiaun 1o XUMUU U CIIOCOOBI UX
pemeHus» - M.: «/Ipodar, 2021roxm.

7. B.I. lenncoBa «Xumus 11 knace noypounsle miansl o yueonuky O.C.I'abpuensina,
[T JIeicoBoii» - Bonrorpan» Yuurens 2018ro.

8. M.A.Psa6osa, Y.KO.Hesckas, P.B.JIunko «Tectel mo xumun 11 kimacey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, N.IoctpoymoB «XUMHUECKHI SKCTIEPUMEHT B 11kosie 11 kmacey; -
M.: [Ipoda. — 2019 ronx.

HU®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 caiiT [uist yautens «51 Uy Ha ypOK XUMHN
http://him.1september.ru Equnas komtekiwst LIOP: TIpeametHas komekmnus « XuMuUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE SKCIEPHUMEHTHI:
xumus. Komnexknumst Poccniickoro 001ieo6pa3oBaresHOTO mopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccwuiickast oaumnaa MIKOJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YU€OHHK IS CpeaHEH
IIIKOJTBI
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