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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ysibTaraM OCBOCHHUs (penepalibHOil 00pa30BaTEeIbHOM MPOTPAMMEBI CPEITHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yolux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3paboTKe MpOTrpaMMbl IO XUMUH, K OTPEACIICHUIO 00IIIel cTpaTerun
00y4YeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYUAIOIIMXCS CPEICTBAMHU YYEOHOTO TpeaMeTa « XHUMHUSDY
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJyYaeMO€ BBITYCKHUKaMU  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, PUCYIIUX [EIOCTHON CUCTEME XMMHUYIECKOT0 00pa30BaHus. DTH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (POPMHUPOBAHKSI MHUPOBO33PEHUS M OOIICH KyJIbTYphl YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIMXCS Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHUs CpPEeACTBAMU Y4eOHOTO TMpeaMeTa «XHUMUsD», COAEp)KaHUE U IMOCTPOSHUE KOTOPOTO
OTIpe/IeNIeHbl B MPOrpaMMe MO XUMHH ¢ y4ETOM Crenu(UKH HAyKU XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOIECTBA, a TAaKXKe ¢ YUETOM OOIIUX Lene u
MPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpETHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B COBPEMEHHOU
UBUJIM3AIMH, B CO3JIaHUM HOBOHW 0a3bl MaTepHallbHON KynbTyphl. OHa BHOCHT CBOMl BKIaJa B
dbopMUpOBaHUE PAMOHATIFHOTO HAYYHOTO MBIIIIECHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaoIIEeM MHUPE KaK O €IMHCTBE MPUPOJIBI U YeJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJIEUCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMH, XUMHUS CTalla HEOThbeMIIEMOU
YacThI0 MUPOBOH KYJIBTYPHI, HCOOXOIMMBIM YCIIOBHEM YCICIIHOTO TpyJa M >KH3HU KaXKI0TO
yieHa oOmectBa. CoBpeMeHHass XHMMHUSI Kak Hayka CO3HJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTHIl HalpaBJeHa Ha pelleHHe MIO0OATbHBIX TPOOJIIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — CHIPbEBOM, DJHEPTETUUYECKOM, MUIIIEBOM, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbl
3JI0POBBA.

B cootBercTBHMM ¢ OOIMMHU IEISIMH W TPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb W3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaroOUIUXcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPUCHTHPOB, YCIICNTHOIO BKIIOYCHHS B JKH3HB COITMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XMMHCH.

CocTaBnsrolmuMH TpeaMeTa «XUMUsD) SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUST KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xumun. opMHUpOBaHKE JAHHOMN CHCTEMBbI 3HAHUH MTPH
W3YYCHHH TIpeaMeTa 00ecreyrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIIMX IMOHATHH, 3aKOHOB Ml TEOPHI XUMHH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U AIJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHUS] O XUMUYECKOU CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUA TEOPETHUECKHM MaTepual u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
Iy0Ke TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTEbHOCTH YEJNOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBXKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh WH(M)OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUHUN MEXIy HOBBIMU (PaKTaMH U TEOPETUUECKUMHU TMPEANOCHUTKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00YUYAIOIINXCS TIPUHSTHIC
IporpaMMoil MO0 XMMHHM TOAXOJAbl K ONPEIEICHUI0 COAEPKaHHUS U TOCTPOEHUsS MpeaMeTa
IpelycMaTpuBaloT (POPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AECUCTBUN, MMEIOLUX 0a30BoOe
3HAUYCHHWE JUTSI Pa3IMYHBIX BHUJOB JIEATEILHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a u
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX sl TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEIHETr0 00I1ero 00pa3oBaHus, P ONPEACICHUN COACPKATEIbHON XapaKTepUCTHKH
Hened HM3y4deHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TpPAJULMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM EATEIbHOCTH YEJIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MU POBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMHM LEISAMU HU3YyYEHHs IpeaMera «XUMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHINEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMMHU, OCBOCHHE f3bIKa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;

e (QopmHupoBaHUE U PAa3BUTHE MPEACTABIECHUI O HAyYHBIX METOJIaX IO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JIJIsl MPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MUpE BELIECTB U XUMUUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

e Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJACHHEM TMpaBui 0Oe30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA L€ U 3a7a4 U3y4eHUs MpeIMeTa B
IIporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMU B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenoiaBaHUM XUMHUH B OOJIbLIEH cTEeNeHN
OTHa€TCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHHs, OpPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBIMYCKHHKa OO0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpOM
3HaHUM, a (PYHKIHMOHAJIBHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MIOJIyY€HUs] 3HAHUN U IPUMEHEHUS X B PEAJIbHON KU3HU AJIS PEIIEHUS MPAKTUYECKUX 3a/1a4.

B cBa3m c 3TMM npu U3ydeHMM IpeaMera «XHMHsD JOMUHUPYIOLIEE 3HAUYECHHE
PUOOPETAIOT TaKue 1eJU U 33/1a4H, KakK:

ajanTtanys o0y4yarommxcs K yCI0BUSIM IMHAMUYHO pa3BUBalOIIErocs Mupa, GOpMHUpPOBaHHE
UHTEJUIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TNPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CHUTYyalMsIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe y O0OyYarOImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUYEBBIX KOMIIETEHIIMIA),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BUJIOB JESATEIBLHOCTH: pPELIeHUs MpolieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JEeSTeNIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIMI KOJIOTHYECKO 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00ydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA [0 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHAJIK3a y4eOHOH M HayYHO-OMYJIIpHON MH(POPMAILIUU XUMUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE y 00yUYaIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBILIUICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00yJaromuxcs y0ex AEHHOCTH B TyMaHUCTUYECKOW HAIPaBICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0OPOBBIO, a TAKIKE IPUOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalIUX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 00macTn « ECTeCTBEHHO-HAYYHBIE TIPEIMETHD).

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[IpenmeTr opraHMYecKoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYECHUU
HOBBIX BEILIECTB U MaTepuaiioB. Teopus cTpoeHus: oprannueckux coeauHenuii A. M. bytneposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (GOPMYJIBI OPraHWYECKHX BEIIECTB. [ oMoJorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o knaccupuKay opraHndeckux Bemiects. HomeHkiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIIIMX [IPEICTaBUTENEH KI1aCCOB
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HAONIOJAEHHE U ONHCAaHME JEMOHCTPALMOHHBIX OIIBITOB IO
[IPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEINN ATKAHOB: (PU3MYECKHIE U XUMHUECKUE CBOMCTBA (PEaKIIUH 3aMETCHHsI K TOPEHUS),
HaX0XJIEHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBAHUS, TUAPATALlUU, OKUCIIEHHS U TIOJIMMEpU3allun ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwinOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. AUETHIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MUECKUE U XUMHUUYECKHE CBOMCTBA (peaxiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITMMH K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepadboTKu HeTH: EePEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajquThuueckui), mmponu3. IlpoaykTtsl mepepa®oTku HedTH, HUX TPUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEIECHHUE NPAKTUYECKONW pPalOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOITYKTa PEAKLIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJOT€HOBOJOpPOJaMHU, FOPEHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO IIEJI0YHBIMU METaJlJIaMH, KAUECTBEHHAs peaklMsl Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anprerugsl M KemoHwvl. DOpManbIeruj, aneTaubAeTHA: CTpOCHHE, (u3nueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHE, PU3NICCKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME TSI Klacca KUCIIOT, peaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJAE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHYECKHe
CBOWCTBA AaMHUHOKMCIOT (Ha NpuUMepe TIIUIMHA). buojormueckoe 3HAYeHHWE AMHUHOKHUCIIOT.
ITenTuner.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKcliepUMEHTAIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpHU3ALUU, CpeAHsAs MouieKyssapHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOH/ICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3aMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, NEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIAeBOIbI, )KUPbI, (PePMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOOoTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIINE CPENICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMHUH

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTHyeckue YpoBHH, IMOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] HJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHYECKHUX sieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
10 TpyMNIaM U nepruojaM. 3HaYeHUEe NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuIbl XUMHYECKOH CBsI3U (KOBaJEHTHAas
HEMOoJISIpHasl U TOJIsIpHAsi, MOHHAsA, MeTaJuIMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBaJEHTHOU



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuid. HomeHknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31aeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX pemEToK, HaOJIIOAeHHEe | OINHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoauueckoit cucteMe XUMHYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXHEWIIMX METAJUIOB (HATPUHM, Kajuii, KaublHidi, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
KOJUTEKIIUU «MeTasibl U CIUIaBb», 00pa3lloB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANLHBIX 3a]1a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnn SK0JIOTMYECKOM, S3HepreTUYecKoi 1 MuIeBoil 6e30MacHOCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAIOB: Ba)KHEHIINE CTPOUTENIBHBIE MAaTEpHAJIbI,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEJHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH M3ydeHUH OOmIel M HeOPraHUYeCKOW XMMHUU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK WU NOHSTHUH, ABISAIOMIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE, TOTINBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMECTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MarcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OO0YUYarOIIUMHCS
porpaMM cCpeaHero obiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO0/.

B cooTBETCTBHM C CHCTEMHO-IEATEIBbHOCTHBIM MOJAXOJOM B CTPYKTYyp€ JHWYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeIMeTa « XMMUS Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEYIOIIHE COCTABIAIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKJAHCKOW HIAECHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALUU K 00yYEHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCsS PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYJIBTYphl M CIHOCOOHOCTH CTAaBHUTH IIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa « XUMUS» TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMHM, COIIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIEeCTBa,
NPUHITHIMU B OOIIECTBE HOPMAaMH M MpaBUJIaMH MOBEJCHHS, CIIOCOOCTBYIOIIUMHU IMpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPaKTUUECKOMN JeSTEIbHOCTH 00yYaroUXCsl IO pealn3aliy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS

OCO3HaHUA 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

IPEJICTAaBICHNUSI O COLMAIBbHBIX HOpMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIMOJIHEHUH XUMUUYECKHX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YUEOHOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleHI0 OTE€YECTBEHHOMU
XUMUU;

yBa)KEHHUsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEITbHBIX HAOTIOACHUIA,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTUKOB;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(}OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M 0€30MmacHoro oOpasza >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTU TIPaBUJ WHIMBUIYAIBHOTO M KOJUJICKTUBHOTO ©0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-UCCIIEIOBATEIbCKOW JIESITEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKH IEJIECO00PA3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUs HEOOXOAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUN XUMUU JJI PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOTO MBIIIJICHUS, CO3AAHNHU LEIOCTHOTO MPEJCTABICHHUS 00 OKpYy>KalolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsI COBPEMEHHOW LUBWINM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00ecreyeHn! yCIOBUI YCIIEIIHOr0 TPy Aa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 WIeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHUI OKpY’KAIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPy/ia B Pa3INYHBIX cepax mpodecCHoHANBHOMN AeITEeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCIUILIMHAPHbIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHONH TpamMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaromnXcs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIOJNB30BaTh  OCBOCHHBIC  MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHUS B IO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMU )I@ﬁCTBHS[MI/I.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeIeNATh LENH NAeATEIbHOCTH, 3aj]aBas MapaMmeTpbl U KPUTEPHH HX JOCTHUKCHUS,
COOTHOCHUTH Pe3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JIeTyKTHBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO CHOPMYIUPOBAHHBIE BOIMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIOCOOHOCTh MW TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JUTEepaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOus, pecypchl HMHTepHera),
aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAUMOM [T BBIMOJHEHHS Y4eOHbBIX 3a]au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, 1MarpaMMsbl, TaOIUIIbI, PUCYHKH U JPYTHUE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4yeOHOro MpoekTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO ITO3HABATENIbHYIO JESATEIBHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C yYETOM IMOTyYeHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMusD) OTPaXKaIoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIM XHUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKast CBs3b, CTPyKTypHas ¢dopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
byHKIIMOHANbHAS TPYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJOTH,
YIJIEBOJOPOBI, KUCIOPOA U a30TCOJAEpKAIINEe COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUUECKUX
BemectB A. M. bytmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEKAllUe B OCHOBE MOHMUMAaHUs
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIICCTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY /I COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpPAIIEHHON) (HOpPMYTT OpraHUYEeCKHX BEIIESCTB
U ypaBHEHUNM XMMHYECKUX PEAKIUN, U3rOTAaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUM UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOopMUPOBAHHOCTh YMEHU YCTaHABIMBAThH MPUHAJIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIIAcCy/TpyIe COeAUMHEHUN
(YrmeBomopoabpl, KHCIOPOA H  a30TCOAEpXKAIIMe COCNWHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke



MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMMUIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. byTtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeHszon,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMU YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/JaX HAYyYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYypaLus OSJIKOB ITpHU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00pallieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3yIbTaThl XHUMHUYECKOTO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEJISAX COXPAHEHHMsS CBOETO 3/I0POBbS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYecKUX BellecTB, MoHuMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3ACHCTBHS HA OpraHHU3M
YeJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeOpraHMIecKas XUMUsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XHUMHH B MO3HAHWUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJArarouIue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XHMHYECKMX  pEaklUMid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKIuu, XMMUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS JEKTPOJIUTUUECKON
auccouranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXpPaHEHUs U MPEBPAILEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHMMAaHUS
MPUYHMHHOCTU U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, TMOJYYeHUH M O€30MaCHOM HCIIOJIb30BAaHWU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U MIPAKTUYECKON AEITETbHOCTH YEeIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
WX B3aUMOCBSI3b, WCIIOIH30BAaTh COOTBETCTBYIOIIME TOHSTHS MPU OMUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHMBOIUKY ISl COCTAaBJICHUS
dbopMynl BeHIECTB W YpaBHEHUH XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMUaK, raméHas W3BECTh, HeTami€éHash W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuTMdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHmETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIAcCy/TpyIie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akoHa JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;



c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMUMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE TN'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUK;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrouuxX BeUIeCTB, TEIJIOBOMY 3(P¢eKTy peakluu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pEaKLUUN pa3Iu4HbIX TUIIOB, ITOJIHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOM KHUCIIOTHI, aMMHUaka, a Takke Cc(HOpMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUIH Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOrO 3((dekTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPAILEHUS U COXPAHEHUS YIHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh U BBIMOJIHATh XHUMHUYECKUNH HKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, PeaklMd HMOHHOTO OOMEHa, KA4eCTBEHHBIC pPeaklUd Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BEIECTBAMH U JIaDOpaTOPHBIM 000PYJOBaHUEM, MPEACTABIAThH
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX UICTOYHUKOB (CPEJICTBAa MACCOBOM KOMMYHUKAIMU, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaOIIEeH MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHUS Ha JKUBBIE OPTraHU3MbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUI;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11st 3anucy XuMu4eckux GopMyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KoaunvecTBO yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ KonTtpoJabHble IIpakTH4yeckue
MPOrpamMMblI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudyeckue 0OCHOBbBI OPraHUYECKONH XUMMHU
IIpenmer opranuueckoi xumun. Teopust
11 CTPOEHUS OPTaHUUYECKUX COeTMHEHHUH A. 3
M. Bytaeposa
Hroro mo paznemy 3
Paznex 2. YrieBonopoabl
2.1 IIpenenbHbIe yTIeBOIOPOIBI — aTKaHbI 2
59 HenpenenbHbie yriieBoJOPOABL: aJKEeHEI, 5 1
' AJIKaJCHbI, AIKUHBI
2.3 ApomaTHdecKue yriieBo10pOo bl 2
94 [TpupoaHbIe UCTOYHUKH YTIIEBOJIOPOJIOB U 3 1
' UX nepepaboTka
Hroro o pasneny 13
Paznen 3. Kucioponcoaep:kamue oprannyecKue coeJHHEHHs
3.1 Criuptel. @eHon 3
3.9 Anpaerunsl. KapOoHOBBIE KHCITOTHL 7 1
' CioxHble 3QUpsI
3.3 VrneBoabl 3 2
Wroro no pazneny 13
Pasneu 4. A3oTconep:kamue oprannyeckne coeJHHeHUs!
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3




Wroro no pazneny

Paszpnen S. BeicokoMoJIeKYISIpDHBIE COCAUHEHUA

5.1 IInactmaccer. Kayayku. Bonokna 2
Hroro no pazzeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoaunvecTBO yacon JJ1eKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabnbie  IIpakTnyeckue
MPOrpaMMsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHUH
Crpoenue aromoB. Ileprnonudeckuii 3akoH
11 u Ilepruonnyeckas cucreMa XUMHUECKHUX 3
anemenToB JI. 1. MenneneeBa
19 Crpoenue BemecTBa. MHOrOOOpasue 4
' BEILIECTB
13 XUMUYECKHE PeaKIiU 6 1
Hroro mo pasneny 13
Pa3zpnen 2. Heopranuyeckass XuMust
21 Mertamibt
2.2 Hemeranmnst 1
93 CBsi3p HEOPTaHUYECKUX W OPraHUIECKUX 9
' BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus U sKu3Hb
3.1 XuUMUS U KU3HDb 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoaunvecTBO yacos JJIeKTPOHHBbIE
Ne Hara uudgposBbie
w/n Tema ypoka Beero KouTtposabnsbie IIpakTHyeckue u3yvenus 0BpazoBATEIBHbIC
padoThI padoThI pecypesl
1 IIpenmeT opraHudeckor XumMuu, e€ 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUECHUE
9 Teopus cTpoeHns: OPraHNYEeCKUX COEAMHEHUHN 1
A. M. bytniepoBa, €€ 0OCHOBHBIE TIOJIOKEHHS
[IpencraBnenue o knaccupuKayuu
3 opranuyeckux Bemiects. Homenkiarypa 1
(cuctemaTHueckasi) ¥ TpUBHAJIbHBIC HA3BAaHUS
OPTaHMYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUI psift
5 MertaH u 3TaH — npocTenme 1
MPEICTABUTEIH AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUIEH U NPONUIIEH — MPOCTEMINe 1
MPEICTABUTEIH ANKECHOB
3 [Ipaktnueckas padora Ne 1. «[loxyuenue 1 1
3THJIEHA U U3YYEHUE er0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTtunoOytaauen-1,3. [lonyyenne 1
CHHTETUYECKOTO KaydyKa ¥ Pe3UHBI
AJIKMHBI: COCTaB B 0COOCHHOCTH CTPOCHHS,
10 TOMOJIOTUICCKUAN PsifT. ATIETHIICH — 1

HpOCTeﬁH.IPIﬁ npeaACTABUTCIIb AJIKUHOB




Brruucnenus 0o ypaBHEHHIO XUMHUYECKOU

11
peaknuu

12 Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIIIEBOJOPOIOB,
NPUHAIJISKALNIUX K PA3IMIHBIM KJlaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB!

14 MIPUPOJIHBINA T'a3 ¥ MOMYTHBIC HEPTIHBIC Ta3bI,
HE(PTh U POAYKTHI €€ nepepadoTKH
[IpupoaHbIe UCTOUHUKH YTIEBOAOPOIOB:

15 MIPUPOIHBINA T'a3 U MOy THBIE HETSIHBIE Ta3bI,
He(PTh U IPOAYKTHI €€ nepepadoTKu

16 KonTponbHas paboTta mo pazueny
«YT1neBoaopoaph)

17 [penenbHBIE OJHOATOMHBIE CIIUPTHI: METAHOI
U 3TaHoi. BonopoaHas cBs3b

18 MHOTroaTOMHBIE CITUPTHI: STUICHIIIUKOIb U
TITUIEPUH

19 deHoi: cTpoeHHEe MOJIEKYIIbI, PU3NUECKUE U
XMMHYECKHE CBOWCTBA, IPUMEHEHNE

20 Anpaerunpl: GopManbIeTHI U alleTalbICTH]L.
AnietoH

21 OnHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBHIE
KHCJIOTBI: MypaBbHHASI M YKCYCHAsI

29 [IpakTnueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOW KHUCIIOTBD»

93 CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK
MPEJCTaBUTEIHN BBICIITHX KApOOHOBBIX KHCIOT

24 Mplia KaK COJH BBICHIUX KapOOHOBBIX

KHCJIOT, X MOIOIIIEE ICHCTBUE




25

26

Crnoxxable 23QUPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCJIOT. [ MAPOIH3 CIIOKHBIX
3¢upoB

JKupsl: TMAPOIIN3, TPUMEHEHHE,
OmoJIoTHYeCcKast PoJb KUPOB

27

28

VYrneBoapl: cocTaB, KIaCCUPHUKAIIHAL.
Baxnelinue npencTaBuTeNN: TIIOK03a,
¢dpykTO3a, caxaposa

Kpaxman u nemmrosno3a Kak IpupoaHbIe
MTOJIMMEPHI

29

KonTponbHas padora mo pazueny
«Kucnopoacoaepxaliye opraHudeckue
coenuHeHHs»/ Beepoccuiickast mpoBepoyHast
paborta

30

OO1mas xapaKTepUCTHKA a30TCOAEPIKAIINX
OopraHuuecKux coenuHenuit / Beepoccuiickas
npoBepoyHas padora

31

AMWHBI: METHUJIAMHUH 1 aHWINH

32

33

34

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

AMMHOKHCIIOTBI KaK aM(pOTEepHbIE
OpTraHUYECKUE COSAMHEHMS, HX
ouonornyeckoe 3Hauenue. [lenrunsl. benkun
KaK TPUPOIHBIE BHICOKOMOJIEKYJISIPHbIE
COCIMHEHUS

OCHOBHBIE OHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX CO@,I[I/IHGHI/Iﬁ
OcHOBHEIE METOJAbI CHHTE3a

BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI.
[InacTmaccel, KaydyKH, BOJIOKHA

34




11 KJIACC

Ne
n/n

Tema ypoka

XUAMUYECKHH AIEMEHT. ATOM. DJICKTPOHHAs
KOH(UTYpanus aTOMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas
CHCTeMa XUMHYEeCKHUX 3J1eMeHTOB /I, 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB

KoauyecTBO yacos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHHs

JJIeKTPOHHBIE
uudposBbie
o0pa3oBaTeJIbHbIE

pecypcsbl

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHNYECCKHUX JJIEMCHTOB U UX COGI[I/IHGHI/II\/'I 10
rpynmnaM 1 nepuojaaM. 3HaueHue
NEPUOJUYECKOTO 3aKOHA U CHCTEMBbI
xumuueckux 3nemenToB /.M. Menaeneenra B
PasBUTHHU HAYKH

Crpoenue BeniecTBa. XUMHUYECKAs CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHON
cBs3u. BomopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPHUIIATENHHOCTD.

Crenens okuciienus. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOSHUS

[Tonsarue o aucnepcHbIx cucteMax. IcTUHHBIE
Y KOJUIOUAHBIE pacTBOphl. MaccoBas 40
BEILIECTBA B pacTBOpE

Knaccudukanus u HOMEHKIATypa
HEOpraHWYEeCKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIMYHBIX
KJ1acCOB




10

11

12

13

14

Kiaccndukanns XuMHIECKHX peaKITiii B
HEOPraHWYECKOW U OPraHUYECKON XUMUU.
3aKOH COXPAaHEHUS MaccChl BELIECTB; 3aKOH
COXpaHEHUS U MPEBPAIIEHHS SHEPTUH TTPU
XUMUYECKUX PEaKIIUIX

Ckopoctb peakiun. OOpaTUMBIE PEaKIHu.
XUMHYECKOE paBHOBECHE

[Ipaktnueckas padota Ne 1. «Bnusiaue
pasIn4HbIX (PaKTOPOB HA CKOPOCTh
XHMHUYECKON peakiium»

Onexrponutnieckas nuccornanys. [lonstae o
BoJIopoAHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['uapomnus
OpPraHNYCCKUX U HCOPraHWYCCKUX BCUICCTB

OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.
[TonsiTre 00 3IIEKTPOIIHM3E PACIUIaBOB 1
pacTBOpPOB COJEN

KonTtpoibHas pabora 1o pazueiy
«TeopeTHyecKrue OCHOBBI XUMUH

Meraibl, ux nosoxxenue B [lepuonnueckoi
cucTteMe XUMUdeckux sementos . U.
MeHnpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue (hu3nyecKre CBONCTBA
METAJIIOB

15

16

17

CmutaBpl METALTOB. DICKTPOXUMUUIECCKUN PSIT
HaIPSDKEHUI METAILIIOB

XUMHUYEeCKHE CBOMCTBA BAXKHECHIITUX METAJJIOB
(Harpwuii, Kanuii, KaabIUi, MarHuu,
ATIOMHUHHN) ¥ UX COETMHEHUI

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUH




18

XWUMHUYEeCKHE CBOMCTBA IIUHKA, JKeJIe3a B UX
COeTMHEHHH

19

IIpaktmaeckas padora Ne 2. "Pemrenne
3KCIICPUMEHTAIBHBIX 33ja4 10 TEME
«MeTtamem»"

20

21

22

23

Hewmerannsl, ux nonoxenue B [lepuoandeckoi
cucTeMe XuMHuueckux aieMeHToB . .
MemnneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB
®duznveckre CBOICTBa HEMETAILIOB.
AnoTponust HEMETaIUIOB (Ha MTpUMepe
KHCII0poJa, cepbl, pocdopa u yriaepona)
XHUMHUYECKHE CBOWCTBA raJlOr€HOB, CEPBI U UX
COECTMHEHUI

XuMudeckue CBOMCTBa a30Ta, hocdopa u ux
COETMHEHHI

24

25

XUMHUYECKHE CBOMCTBA yIiIepoia, KpEMHUS U
UX COeJMHEHUI

[IprMeHeHne BaXKHENIIIMX HEMETAJJIOB U X
COEIMHEHUH

26

O00011EHNE B CHCTEMATH3aLIMs 3HAHUH 110
teme «HeMeramibly. Beruuciaenus mo
YpaBHEHUSM XUMHYECKUX PEAKIINHA U
TEPMOXUMUYECKHUE PACUETHI

27

28

[IpakTnueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTANBHBIX 337[a4 110 TEME
"Hemeramst"»

KonTponbHas pabota o temam «MeTauibn U
«HeMmeTamnby

29

HeOpFaHI/I‘leCKHC 1 OpraHUYCCKUC KHUCIIOTHL.
HeOpI‘aHI/IT-IeCKI/Ie " OpTraHNYCCKHUE OCHOBAHUA




AmMoTepHbIe HEOPTAaHUIECKHE U
opraHmyeckue coennHeHus. [ eHeTnaeckas

30 CBSI3b HEOPTaHUYECKUX U OPTraHUYeCKUX !
BEIIIECTB
Ponp xuMuu B o0ecrieYeHUH SKOJIOTrHYECKOM,

31 SHEPreTHYSCKON U MUILEBOM 0€30MIaCHOCTH, 1
Pa3BUTHH MEIWIHHBI
[IpencraBnenus 06 0OMMX HAYYHBIX

32 MPUHIIUTIAX TPOMBIIUICHHOTO ITOTy9IEeHHUS 1
BKHEHIINX BEILIECTB

33 YesnoBek B MUpPE BEIECTB U MaTEPUAIOB

34 XUMHUS ¥ 310pOBbE YeJIOBEKa

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMPOBEPSIEMOro
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI
00pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi

1

TeOpeTI/I‘IeCKI/IG OCHOBBI OpFaHquCKOﬁ XHUMHH

1.1

1.2

1.3

ChopMHpPOBAaHHOCTh TPEACTABICHHA O XUMHYECKOM COCTaBJISIOMICH
€CTEeCTBCHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMHH B MO3HAHUU SIBICHUM
MpUPONBl, B (HOPMHUPOBAHWUM MBIIUIEHUS H KYJIBTYPHl JIMYHOCTH, €&
(YHKITMOHAIBHOM IPaMOTHOCTH, HEOOXOTUMOM JIJISl PEIICHUS TPAKTHICSCKUX
3a/1a4 ¥ 9KOJOTHUECKH 00OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON cpelie

Brnagenne cuctemMoil XMMHUYECKUMX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIIHE TTOHATHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATENIEHOCTD, CTETIEHb OKHUCIIEHUS, XUMUUYECKas CBA3b, MOJIb,
MOJIISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIEPOAHBIN CKENleT, (YHKIIMOHATBHAS
TpymIna, paaukai, U30MepHs, U30Mephl, TOMOJOTHYECKUNH P, TOMOJOTH,
YTIIEBOIOPO/IBI, KUCIOPOI- U a30TCOAEpKAIINE COSTUHEHNS, OMOJIOTHYECKU
aKTHUBHBIC BellecTBa (yIJICBOJBI, JKUPBI, OCJIKH), MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, BRICOKOMOIIEKYJISIPHBIE COSIMHEHNS); TEOPUU U 3aKOHBI
(Teopus XuMHYECKOTO CTpoeHHs opranndeckux semects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHN S3BIK XHMHH, (HaKTOIOTUIECKHE
CBEJICHHSI O CBOICTBAX, COCTaBe, MOJTYYCHUN U O€30ITaCHOM HCIIOJIb30BaHUHU
BOXHEHIINX HEOPraHWYECKUX W OpPraHWYeCKUX BEIIeCTB B OBITY U

HpaKTquCKOfI JCATCIBHOCTH 4YCJIOBCKA

ChopMupoBaHHOCTH YMEHUH BBISIBISITH XapakTepHBIC MPU3HAKK TOHSATHH,
YCTaHABIUBATh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIINE ITOHATUSA
IIPY  OIMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKHUX

COE€IUHEHNI

1.4

c(OpPMHUPOBAHHOCTh YMEHUH HCIIOIB30BATh XMMUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHHS MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIEHHON)
(GopMyn OpraHMYECKHX BELIECTB M YPAaBHEHUH XWMHUYECKUX pEaKIHi,
M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JUIS WILTIOCTPALlUU

HUX XUMHUYCCKOI'0 1 IPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoBaHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIIECKHOCTh M3YYEHHBIX
OpPTaHMYECKUX BEIIECTB 10 MX COCTaBy M CTPOCHHUIO K OMpPEACIEHHOMY
kjnaccy  (rpynme) — coenuHeHuil  (YIVIEBOJOPOABI,  KUCJIOPOA U
a30TcoiepKaIue CoeINHEHHS, BHICOKOMOJIEKYJISPHbIE COSTUHEHMSI), TaBaTh

UM Ha3BaHUs N0 cucteMarndeckoii Homenkiarype (IUPAC)




1.5

1.6

CdopMHpPOBAaHHOCTh YMEHHUS ONPEAETATh BUABI XUMHUYECKOW CBS3H B

OpTraHNYCCKUX COCAUHCHUAX (OHI/IHapHI)Ie nu KpaTHBIe)

ChopMUPOBAHHOCTh YMCHUS TPUMEHSTH: IOJIOKECHUS TEOPUU CTPOCHUS
opraamyeckux BemecTB A.M. byTiepoBa ans oOBSICHEHHS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl

BEILIECTB

2.1

2.2

2.3

YrneBogopoasl. Kuciopoacoaepxaiine 1 a30Tcoepxaiiie opraHuuaecKkue

COCOAMHCHMU. BLICOKOMOJ'IGKynﬂpHI)IG COCOUHCHUA

C(bOpMI/IpOBaHHOCTI) YMCHI/II;'I OpUBOAUTDH TPUBUAJIBHBIC Ha3BaHUA
OTACIIBHBIX OPraHUYC€CKHUX BCIICCTB (3TI/IJ'ICH, IIpoONMJICH, ancCTUJICH,
OTUJIICHITIUKOJIb, TJIMLCPUH, (peHOH, (I)OpMaJ'II:L[CI‘I/II[, alCTaJIbJICT U,
MypaBbHHaA KUCJI0Ta, YKCYCHasA KUCJI0Ta, OJICMHOBAsA KUCJIOTA, CTEApUHOBAA

KHUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, [eJUTHII03a, TIIUIKH)

ChopMHUpPOBAaHHOCTh ~YMEHHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢dusnueckue W XMMHUYECKUE CBOWCTBA THUIHMYHBIX MpEACTaBUTEICH
pa3J’II/I‘IHI)IX KJIaCCOB OpI‘aHI/I‘IeCKI/IX BCIIICCTB (MCTaH, 9TaH, OTHWIICH,
MIPOTWIICH, alleTuiIeH, OyTaaneH-1,3, meTunOyTanauen-1,3, 0eH30I, METaHO,
3TaHOJ, THJICHIJIMKOJb, TJIUIEPUH, (PEHOJ, aleTalbIerull, MypaBbHHAS U
YKCYCHasl KHUCIIOTBI, TJIFOKO3a, Kpaxmaj, IeJUT003a, aMHUHOYKCYCHas
KHCJIOTA)

ChopMupoBaHHOCTh YMEHHUST WILTFOCTPUPOBATH T€HETHUECKYIO CBS3b MEXTY
TUIMYHBIMY NIPEICTABUTEISIMU PA3TIHUHBIX KJIACCOB OPTraHUYECKUX BEIICCTB

YpaBHCHUAMU COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BAHHNEM

CTPYKTYPHBIX hopmyT

2.4

CdhopmMupoBaHHOCTB YMEHHUS XapaKTepU30BaTh WUCTOYHHUKHU
YTIIEBOJOPOIHOTO ChIpbs (He(Th, MPUPOJHBIN Ta3, Yroyb), CIOCOOBI HX

nepepadoTKH U MPAaKTHYECKOE IPUMEHEHHE POIYKTOB NepepadoTKu

3.1

XUMHA U KU3HL. PacyéThl

ChopMupoBaHHOCTE YMEHHMH BIAZEeTh CHCTEMOM 3HaHWH 00 OCHOBHBIX
METOJaX HAyYHOT'O TO3HAHHUS, MCIOJIb3YEMBIX B XUMHHM MPH H3YHYEHUHU
BEIIECTB U XMMHUYECKUX SIBIECHUH (HaOllloJeHne, N3MEepeHne, SKCIICPUMEHT,
MOJIEJIMPOBAHKE), HCIOIB30BaTh CHCTEMHbIE XHMHYECKHE 3HAHUS IS
MIPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallUAX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHUEM

3.2

3.3

ChopMHupOBaHHOCTH ~ yMEHHH  COONIONATh  TpaBWIa  ITOJIB30BAHUS
XUMHYECKOH MOCyI0l 1 1ab0paTOpHBIM 00OPY/IOBAaHHEM, a TaK)KEe MpaBUIIa
oOpameHusi C BemeCTBAMH B COOTBETCTBHH C HMHCTPYKIUSAMH II0
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB

ChopMHUpPOBAaHHOCTh YMEHHI IUIAHUPOBATh W BHIMONHATH XUMHUYECKUH
IKCIIEPUMEHT (TIPEBPAIICHNs OPraHUYEeCKUX BEIIECTB IIPU HarpeBaHUW,

MOJIYYy4YCHUC OSTUJICHA W HU3YUYCHHUC Cro CBOﬁCTB, Ka4YCCTBCHHLBIC PCAKINN




OpPraHUYECKUX BEIECTB, JCHATypalus OCKOB NMPH HArpeBaHWH, I[BETHHIC
peakiuu OEIKOB) B COOTBETCTBUM C MPABUIIAMH TEXHUKH O€30MMaCHOCTU TIPU
oOpalreHun ¢ BelecTBaMu 1 1a00paTOpHBIM 000pyI0BaHNEM; IPEACTABIISAT
pe3yNIbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHCHHI
COOTBETCTBYIOIIUX peakiuid U (HOpMYyITHPOBATH BHIBOJABI Ha OCHOBE ITHX

pe3yIbTaTOB

3.4

ChopMUPOBAaHHOCTh YMEHWH MPOBOAMTH BBIYUCICHHUS IO XHMUYSCKUM
ypaBHEHUSIM (Macchl, 00BbEMa, KOIHMYECTBA WCXOJHOTO BEIIECTBA WA
MPOJYKTa PEaKIUK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO W3

MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIINN)

3.5

ChopMHUpOBaHHOCTE YMEHHMH KPHTHYECKH AaHAIM3HPOBATH XHMHUYECKYIO
WHPOPMAIUIO, TOTYYaeMYI0 U3 pa3HBIX MCTOYHUKOB (CpeiCTBa MAacCOBOM

nH(pOpMaIiH, ceTh IHTEpHET U IpyTHe)

3.6

11 KUIIACC

ChopmMupoBaHHOCT, ~ YMEHHH  cOONIOZATH  MpaBUiIa  HKOJOTMYECKH
1esecoo0pa3Horo MOBEACHUS B OBITY M TPYJOBOH AEATEILHOCTH B IIEISAX
COXpPAaHEHHUsI CBOErO 3J0POBbSl M OKPYXarolled MPUPOJHON cpensbl,
OCO3HABaTh ONACHOCTb BO3JEHUCTBUS HA XKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHMMasi cMmblca mokaszarens [IJIK (mpenmempHO
JIOITyCTUMOH KOHLICHTPAIIWH ), TOSCHSTH Ha TPUMEPaX ClocOObl yMEHBIICHUS

Y TIPEJOTBPAILIEHUS HX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeIoBeKa

Kon
NpoBepsieMoro
pe3yJjbTaTa

1

11

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTAThHI 0CBOCHHS OCHOBHOI
o0pa3zoBaTeJbHOM MPOrPaMMBbI CpeJHero 0011ero 00pa3oBaHust

TeOpeTI/I‘IeCKI/IG OCHOBBI XUMHH

Bianenue  cuctemoil  XMMHUYECKMX ~ 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TTOHATUS (XMMHUYECKUH JJIEMEHT, aTOM, 3JIEKTPOHHAsS
obos1ouka aToma, S-, p-, d-dIIEKTPOHHbBIE OPOWTAIM aTOMOB, MOH, MOJICKYJIA,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEHEHb OKUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIN 00BEM, KPUCTAIUTMIECKAs PEIIETKA,
TUTBl XUMHYECKUX PEaKlui (OKHCIUTENLHO-BOCCTAHOBHUTEILHBIE, JK30- U
SHAOTEPMUYECKUE, PEAKIIMH HWOHHOTO OOMEHa), pacTBOp, DSJIEKTPOJHTHI,
HERJICKTPOJIUTHI, 3JIEKTPOIUTHYECKAS JIACCOITUAITHS, OKUCIIUTEND,
BOCCTaHOBUTEI, CKOPOCTh XUMHUYECKOH PEaKITUH, XUMHIECKOE PABHOBECHE);
TEOPUH W  3aKOHBI  (TEOpUS  OJEKTPOJIMTUYECKOW  JMCCOIMAIINH,
[epuomnueckuit 3akon J[.M. MeHneneeBa, 3aKOH COXPaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHH, (DAKTOJIOTMUECKHE CBEICHHS
0 CBOWCTBAaXx, COCTaBe, MOJIYYCHUH U 0€30IIaCHOM HCIIOIh30BaHUH BAKHEHIIINX

HEOPraHM4YCCKNX BEUICCTB B 6BITy " HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCIIOBCKaA




1.2

CdopMHpPOBAaHHOCTH yMEHWH BBIABIATH XapakTepHBIE TIPU3HAKA |
B3aUMOCBSI3b M3yUCHHBIX MOHSITHI, MPUMEHATh COOTBETCTBYIOIINE MMOHSATHUS
MpH ONHCAHWW CTPOCHHS W CBOWCTB HEOPraHWYECKHX BEIIECTB U WX
MIPEBPAIlICHUI; BBISBISATH B3aUMOCBS3h XUMHUUECKUX 3HAHUN C TIOHITUSIMHU U

MMPEACTABJICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB

1.3

Bnamenne OCHOBHBIMH METOAZaMH HAay4YHOTO TIIO3HAaHHA BEIIECTB H
XUMHYCCKHUX SIBIICHUH (H36J'HOILGHI/IG, HU3MCpCHUEC, SKCIICPUMCHT,

MOJCITHPOBAHUE )

14

CdopMupOBaHHOCTh YMEHHI OIIPENEISATh BAJIGHTHOCTD U CTETIEHb OKUCIICHHS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHSIX pPa3IMYHOTO COCTaBa, BHUJ
XUMHYECKOH CBs3U (KOBAJICHTHASA, MOHHAS, METAJUIMYECKasi, BOJOPOJHAS) B
COCIMHCHUSX, THUI KPUCTAUIMYECKON pEmETKH KOHKPETHOTO BEIECTBA

(aTomHas1, MONIEKYIIApHAs, MOHHAS, METAJUTMIECKAsl )

1.5

1.6

ChopMupOBaHHOCT, yYMEHHMH ONpPEAEISTh XapakTep cpelsl B BOIHBIX

pacTBOpax HEOPTraHUYECKUX COCTUHEHUM

ChopMupoBaHHOCTh YMEHHSI KIACCUPHUIMPOBATh XUMHUYCCKHE PEAKIIUHU 10
pa3IMYHBIM TpHU3HAKaM (YUCIy W COCTaBy pEarupyroIIuX BEIIeCTB,
TernoBoMy 3G (deKTy peakiiu, U3MEHEHHIO CTENICHEH OKUCICHHS 3JIECMEHTOB,

00paTHIMOCTH PEeaKIliy, YIaCTHIO KaTaau3aTopa)

1.7

CdopMUpOBAaHHOCTh YMEHHUI COCTaBISTh YPaBHEHHS PEAKIUN Pa3IAIHBIX
TUTIOB, TIONIHBIE W COKpAIEHHBIC YypaBHEHHS pEeaKIuid HOHHOTO OOMEHa,

Y4uuThIBadg yCJIOBUS, IIPU KOTOPBIX 3THU pCAKIUU UAYT A0 KOHIIA

1.8

1.9

1.10

ChopMupoBaHHOCTE YMEHMH NPOBOAMTH PEAKLUH, MOATBEPIKIAIOIINE
KayeCTBEHHBII COCTaB pa3jIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAClO3HABATH
ONBITHBIM NYTEM HMOHBI, MPHUCYTCTBYIOLIME B BOAHBIX PacTBOpax

HEOPraHMYECKHUX BEIIECTB
ChopMupoBaHHOCT, YMEHHUH PACKpbIBaTh CYIIHOCTH  OKHCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABICHHUS SJIEKTPOHHOTO
OanaHca 3TUX peaKui

ChopMUPOBAHHOCTH ~ YMEHHUH  OOBSCHATH  3aBUCHUMOCTH  CKOPOCTH

XHUMUYCCKON PCaKIM OT PA3JIMIHBIX (baKTOpOB

1.11

ChopMupoBaHHOCTE YMEHUH OOBSCHATH XapaKTep CMELICHUS! XUMUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3feiicTBua (mpuHImMm Jle

[aTtense)

OO0mIas 1 HeOpraHUYECKass XUMUS

2.1

CopmMupoBaHHOCTE YMEHHH packpbiBaTh cMblich [lepuoguueckoro 3akoHa
AWM. MenaeneeBa M JEMOHCTPUPOBATb €r0  CUCTEMATU3HUPYIOLIYIO,

OOBSICHUTENBHYIO M TPOTHOCTHYECKYIO (DYHKLIUU

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE

aTOMOB XMMHYECKHX 3yeMeHTOB 1—4 mepunonoB llepuomndeckoi crucTeMbl




XUMHUYeCcKHX djeMeHToB J[. V. MeHmeneeBa, UCIONb3Ys TMOHATHSI «S-, P-, d-
JJICKTPOHHBIC ~ OpPOMTANN», «IHEPICTHUYCCKUE  YPOBHM», OOBICHATH
3aKOHOMEPHOCTA W3MEHEHHS CBOWCTB XWMHYECKHX OJJIEMEHTOB W WX
COeMHEHUM mo mepuogaM U rpynmaMm Ilepuoguyeckoil  cUCTEMBI

xumudeckux djemenToB JI.M. Menaeneesa

2.3

CdopMHpOBaHHOCT yMEHHH XapaKTepU30BaTh (OMUCHIBATH)  oOIIHE
XMMHYECKUE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
TOJITBEPKIATh CYyIIIECTBOBAaHUE TeHETUYECKON CBSI3U MEXTY
HEOPraHUYCCKUMHU BEIICCTBAMH C MOMOIIBI0 YPaBHEHUI COOTBETCTBYIOUIUX

XUMHUYECKUX peaKiuit

2.4

2.5

CdopMupOBaHHOCTH YMEHUH yCTaHaBIIUBATh MIPUHAIEKHOCTD
HEOPTraHWYECKUX BEIIECTB M0 UX COCTaBY K OIpenenéHHOMY Kiaccy (Tpymre)
COeMMHEHNH (MPOCThIE BEHIECTBA — METAUTBI W HEMETaJUTbl, OKCHJIFI,

OCHOBAaHHUS1, KHCJIOTHI, aM(pOTepHBIE THAPOKCHU/IBI, COJIN)

ChopMupoBaHHOCT YMEHHH HCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIAKY IS
cocTaBieHHs (OPMyN BEHIECTB M YPABHEHHWH XHUMHYECKHX PpEaKIui,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBMaibHBIE Ha3BaHUS
OT/AENbHBIX HEOPraHWYECKHX BEUIeCTB (yrapHbIi ras3, YIJICKHUCIBIA Ta3,

aMMHaKk, raméHas HU3BCCTD, HeraméHas H3BECTh, MMUTHCBAd COoAad, INMHUPUT U

TIpyTHeE)

2.6

CdopMHUpOBaHHOCTh yMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMUYECKHE CBOHCTBa HEOPTraHMYECKHX BEIECTB PAa3JIUYHBIX KJIACCOB,
HOATBEPKIATH CYIIIECTBOBaHHE TeHETHYECKON CBSI3H MEKTY
HCOPraHMYCCKUMHU BCIIECCTBAMU C ITOMOILIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOUIUX

XUMHUYCCKUX peaKuHﬁ

2.7

2.8

ChopMupoBaHHOCT YMEHHMH IIJIAHUPOBATb M BBIIOJNHATH XHMHYECKHUI
JKCIIEPUMEHT  (pa3fio’keHHe TEepOKCHAa BOJOpoJa B  IMPHUCYTCTBHH
KaTaJn3aTopa, ONpEAC]ICHHE CpeObl PacTBOPOB BEIIECTB C IOMOLIBIO
YHHBEPCAJIbHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (HaKTOPOB HA CKOPOCTh
XUMHAYECKOH peakiiy, peakiud HOHHOTO 00MeHa, KaueCTBEHHbIE PEaKIH Ha
cynbhar-, kKapOOHAT- W XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHS, DPELICHHE
SKCHEPUMEHTANBHBIX 3afad 1o TemMam «Mertawby u «Hemeramns») B
COOTBETCTBHM C TPaBWIAMH TEXHWKH O€30MacHOCTH TMPH OOpaIIeHWUH C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PY/I0OBaHUEM; IIPEJCTABISITh PE3YJIbTATHI
XMMHYECKOTO 3KCIIEPUMEHTA B (POPME 3aIMCH YPAaBHEHUH COOTBETCTBYIOIINX

peakiuii 1 HOpMYJIMPOBATh BHIBOZBI HA OCHOBE 3THX PE3YJIbTATOB

CdopMupoBaHHOCTh YMEHUI COOTFOIATH ITPABIIIA MTOJE30BAHUSI XUMUYECKOM
MOCyJION 1 TabopaToOpHBIM 000PYOBAaHHEM, a TAKXKE TIPaBHIIa 0OpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUM C€ MHCTPYKUUSAMU IO  BBINOJIHEHUIO

Ha60paTOpHLIX XHUMHUYCCKHX OIIBITOB




2.9

ChopMupoBaHHOCTh yMEHHH XapaKTEpU30BAaTh XHMHYECKHE TPOIIECCHI,
JISKAITUE B OCHOBE IPOMBIIIICHHOTO IMOTYYCHUSI CEPHOM KUCIIOTHI, aMMHaKa,
a Taxke c(OpMUPOBAHHOCTH IPEICTABICHUH 00 OONTNX HAyYHBIX MPUHIIATIAX

" 3KOJIOTHYCCKHUX npo6neMax XUMHUYCCKOI'0 MpOn3BOJACTBA

XUMHSA U )KU3Hb. PacyéThl

3.1

ChopMHUpPOBAaHHOCTh TPEACTABICHUH O XHMHYECCKOW COCTaBIIIOIICH
€CTECTBCHHOHAYYHON KapTHUHBI MHpPa, POJIM XMMHU B TO3HAHWH SIBJICHUMN
NpUpONbl, B (OPMUPOBAHUM MBINUICHUS W KYJBTYphl JIMYHOCTH, €€
(YHKIMOHATEHOU TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS TPAKTUIESCKUX
3a/a9 U SKOJIOTHYECKH O0OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U

MPUPOIHON cpene

3.2

ChopMupoBaHHOCT, YMEHMH KPUTUYECKH AHATU3UPOBATH XHMHYECKYIO
MH(QOPMALUIO, MOJYyYaeMyl0 M3 Pa3HBIX HCTOYHHMKOB (CPEICTBA MacCOBOM

KOMMYHUKAIH, ceTh UHTEpHET U ApyTHE)

3.3

3.4

ChopMupoBaHHOCT, ~ yMEHMHM  COONMIOAATh  MpaBWiIa  3KOJIOTHYECKH
1eNIecoo0pa3Horo MOBEACHUSI B OBITY W TPYAOBOH AEATEIBLHOCTH B LEISAX
COXpPAaHEHUA CBOETO 3JI0POBbS U OKPY>KalOIEe MPUPOJAHON CpeJIbl

Oco3HaBaTh OMacCHOCTb BO3JECHCTBHS Ha >KUBBIE OPraHU3MBI ONpPEAETEHHBIX
BELIECTB, MOHUMAas cMbich mokaszatena [IJIK, moscHATe Ha mnpumepax
CII0COOBI YMCHBUICHUA W MPEAOTBpAIICHHUA UX BPEAHOI'O BOSI[CIZCTBI/IH Ha

OpraHu3M YCJIOBCKA

3.5

CdopMHUpPOBAaHHOCTh YMEHUW MPOBOJUTH BBIYMCICHHUS C WCIOJIb30BaHHEM
MOHSATHS «MaccoBasi JOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHIA
ra3oB MPH XUMHUYECKHUX PEAKIMSIX, MacChl BEIIECTBa WM 00BhEMA Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce MM O0bEMY OJHOrO U3
YYacTBYIOIIMX B PEAKIIMH BEIECTB, TEIIOBOTO 3(pdeKTa peaknyu Ha OCHOBE

3aKOHOB COXpaHE€HUA MaCChbl BEHICCTB, ITPEBPALICHUA U COXPAHCHUA SOHEPIrUn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

1

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpI‘aHH‘-ICCKOfI XUMHH

11

HpCI[MeT OpFaHquCKOﬁ XUMHH: €€ BO3HUKHOBCHUE, pa3BUTHUE U BHAUCHUEC B ITOJTYUCHUN
HOBBIX BCHICCTB U MATCPUAJIOB. Teopm[ CTPOCHUA OPraHUYCCKHUX COCIUHCHUI AM.

Bytneposa, e€ 0CHOBHbIE NIOJ0KEHUS

12

CrpykTypHbIe (OPMYIIBI OpraHndecKuX BewecTs. ['omonorus, nzomepus. XuMudeckas
CBSI3b B OPraHUYECKUX COEIMHEHUAX — OJUHAPHBIE U KpaTHbIE cBs3H. [IpencraBnenue o

KHaCCI/Iq)PIKaHI/II/I OpPraHU4Y€CKUX BEIIECTB

1.3

2.1

2.2

HomeHnknarypa opraHu4eckux COEIMHEHUH (cucTeMaTHyecKas) U TpUBHAJIbHBIC

Ha3BaHUS BaXHEUIUX MpeCTaBUTENEH KIIAaCCOB OpraHUYECKUX BELIECTB
YrneBonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUH psii. MeTaH W 3TaH — mpocreiiie
MPENCTaBUTENH AJIKAHOB: (PU3NUECKUE U XMMUIECKHE CBOMCTBA (PEaKLUK 3aMEILCHUS U

TOpeHws), HaX0KJAeHNEe B IPUPOJIE, TOTyuyeHUe U TPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH psal. DTUIIEH U MPONUJICH — pocTeiire
NpPENCTaBUTEN  AIKEHOB: (u3ndyeckne ¢ XMMHYECKHME CBOWCTBA  (peakuuu
THUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATAIIMM, OKHCIEHHS M IOJIUMEpH3aINN),

MOJIy4YCHUC U IPUMCHCHUC

2.3

24

Anxanuensl: Oyraguen-1,3 u metnnOyTaguen-1,3: cTpoeHne, BaXHEUIIIHE XUMHIECKUE

CBOMCTBa (peakuys noaumepusanun). [lomyueHne CHHTETUYECKOTO KaydyKa U pe3UHBI

AJKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKHH psii. AICTHIEH —
MPOCTEHIINHI MPENCTaBUTENb ATKHHOB: COCTaB, CTPOEHHE, PU3MUECKHE U XUMHUUECKHUE
CBOMCTBa (peakiuM THIPUPOBAHUSA, TaAJOT€HUPOBAHUS, THJIpaTallid, TOPEHUs),

MOJIYy4YCHUC U IPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, GU3NYECKUE U XUMHYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBaHUS), TONydYeHHE W TpUMeHeHHe. Toiyon: cocTas,
CTpoeHHe, (U3MYECKHe M XHMHYECKHME CBOMCTBA (peakUWH TaJlOTEHUPOBAaHHUA W
HUTPOBAHUS), TTOyUYeHUE W NMMPUMEHEHNE. TOKCHYHOCTh apeHoB. [ eHeTndeckast CBSI3b

MCKAY yriieBOAOpOaAaMHu, IMPUHAIJICI)KAIIUMHU K pa3JIMYHBIM KJIacCaM

2.6

[IpupoaHbie HICTOYHUKH YTIIeBOAOPOAOB. I IpuponHEbIii ra3 U nomyTHbIE HEQTIHbIE Ta3bI.
Hedtp u e€ npoucxoxnenune. CriocoObl nepepaboTku HeTH: MEeperoHka, KPEeKHHT
(TepMuYecKUH, KaTalWTHUECKHUi), muposn3. [IpoaykTel mepepaboTKH HepTH, HX
MPUMEHEHHE B TPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib W TpPOAYKTH €ro

nepepadoTKu

Kucnoponconepxaiiue opraHudeckue COeIMHEHUS




3.1

3.2

3.3

3.4

3.5

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W 3TAaHON: CTpoeHHe, (hH3HUecKrue u
XUMHUYCCKUAE CBOMCTBAa (PEaKIMH C AKTHBHBIMH METAJUIAMU, TaJOTEHOBOJOPOIAMH,
TOpeHre), MpuMeHeHne. BoIopoIHbIE CBS3M MEXAYy MOJEKyJlaMu ciiupToB. JlelcTBue
METaHOJIa U ATAaHOJIa Ha OPraHu3M YeJoBeKa. MHOr0aTOMHBIE CIIUPTHL. DTUICHTIUKOIb
Y TJIMLEPHH: CTpOeHHUe, (PU3NIECKHe M XUMHUYECKHE CBOWCTBa (B3aUMOJEHCTBHE CO
IICIOYHBIMH METAJUIAMH, KAYSCTBCHHAs pEakius Ha MHOTOATOMHBIC CITHUPTHI).

HCﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHCHI/Ie rimaepruHa U 3TUJIICHITIMKOJIA

@DeHox: CTpOeHHE MOJIEKYNbI, (pU3MYecKkre M XUMHYECKHe CBOWCTBA. TOKCHYHOCTH

¢denona. [Ipumenenne penona

Anpaerunpl M KETOHBL qDOpMa.]'H:)lGI‘ n1, aneTrajabAcryu: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n
XAMHYECKHE CBOMCTBA (peaKum/I OKHCJICHHA W BOCCTAHOBJICHHs, Ka4CCTBCHHBIC

peakuum), NoJy4yeHne u IpuMeHeHHe

OnHOOCHOBHBIE TIpe/IebHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHUHAs M YKCYCHAs KHCTIOTHI:
cTpoeHne, GU3NIECKIe 1 XUMHUIECKHE CBOMCTBA (CBOMCTBA, 00IITHIe I Kilacca KUCIOT,
peakuus 3tepudukanmm), MojiydeHue u npumeHeHue. CTeapuHOBas U OJCHHOBAs
KHCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX

KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBUE

CrnoxHble 3(UpPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX HHPOB.

Kupsl. 'uaponus xupos. [IpuMenenue xupoB. bruonorudeckast poib )KUPOB

3.6

YrmeBonapl: cocTaB, KiacCH(UKAIUS YIIeBOJOB (MOHO-, TU- W IIOJHCAXapHUJIbI).
I'moko3a — mpocTedmuii MoOHOcaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIBI,
bu3nyeckie W XUMHYECKHE CBOWCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuzaa cepebpa(l), BoccranoBnenue, OpokeHHe
IJIIOKO3bI), HAXOXK/IEHUE B NIPUPOE, MPUMEHEHHE, Orosiornueckasi poib. POTOCHHTES.
®dpykTo3a Kak M30Mep IIIOKO3bl. Kpaxman v 1eluiono3a Kak IpUPOIHbIE TIONIUMEDHI.
Crpoenune kpaxmaia M LEUTI0I03bl. PU3HUECKHe U XMMUYECKHUE CBOWCTBA Kpaxmaina

(ruaponus, KadyecTBEHHAs! peaklys C HOAO0M)

ABOTCO,I[ep)KaH_II/Ie OpTraHUYCCKUC COCTUHCHUS

4.1

AMHMHOKHUCIIOTBI Kak aM(OTEepHble OpraHu4yeckue coeluHeHus. @Puznyeckue Hu
XUMHYECKHE CBOMCTBA aMUHOKUCIIOT (Ha IpuMepe TiuiuHa). bruonornueckoe 3HaueHue

AMHWHOKHMCIIOT. HCHTI/I}IH

4.2

benku kak mpupoIHBIE BEICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuanas, BTopudHas 1
TpETUIHAS CTPYKTypa OeIKOB. XUMUYIECKHE CBOWCTBA OCITKOB: TUIPOJIN3, ICHATYPAITHS,

KaUCCTBCHHBIC PCAKIINU HaA Oenku

BrICOKOMOJIEKYIISIPHBIE COEIMHEHNS

5.1

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COG,I[I/IHCHPlﬁl MOHOMCpP, ITOJHUMED,
CTPYKTYPHOE€ 3BCHO, CTCICHb IIOJIMMCpU3AllUH, CPCIHAA MOJICKYJIApHasd Macca.
OcHOBHEBIE METOJbI CUHTC3a BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ — NOJIMMEpU3aluia u

MOJIUKOHICHCALIHS




5.2

11 KUIIACC

3KCHepI/IMeHTaJII>HLIC METOAbI U3YUCHU BCUICCTB U UX HpeBpaIueHHﬁ: O3HAKOMIJICHHC C
06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB. HonyquI/Ie

CUHTETUYCCKOI'O KaydyKa U pE€3UHbI

Kon

1.1

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

TeOpCTI/I‘ICCKI/IC OCHOBBI XUMHH

XUMHUUECKU 3MeMEeHT. AToM. Sapo aToma, H30TOMBL. DJEKTpOHHAas 000J0YKa.
DHepreTH4YecKre ypOBHH, HOAYPOBHH. ATOMHBIE OpOUTanu, S-, P-, d-2JIE€MEHTHI.
OcoOEHHOCTH pacIpeieICHUs 3JICKTPOHOB 110 OPOUTAJISIM B aTOMax 3JICMEHTORB MEPBBIX

YeTHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUsl aTOMOB

1.2

1.3

Ilepuonnueckuii 3akoH u llepuoguueckass cucreMa XUMHYECKHX 3aemeHToB JI.U.
MenpeneeBa. CBs3b neprondeckoro 3akoHa u llepuonndyeckoil cHCTEMBI XUMHUYECKHUX
snemeHToB J[.MI. MeHaeneeBa C€ COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB.
33KOHOMCpHOCTI/I H3MEHEHHS CBOMCTB XHUMHMYECKHUX D3JIEMEHTOB M 06pa3yeMI)1x MU
MPOCTBHIX M CIOXKHBIX BELIECTB 110 IPyIIaM M IeprojaM. 3Ha4eHUE MEePHOIUIECKOrO

3aKOHA B Pa3BUTUU HAYKHU

Crpoenue BemiecTBa. XUMHYECKash CBSI3b. BUJbI XMMHYECKOW CBsA3U (KOBaJICHTHAsS
HEMOJISIpHAas W TOJSApHAs, WOHHAs, MeTajundeckas). MOHBI: KaTHOHBI W aHHUOHBI.
MexaHn3Mbl 00pa30BaHUsl KOBaJCHTHOW XUMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-

akuenTopHeIi). BogopoaHas cBs3b

14

BasieHTHOCTE. DIEeKTPOOTpUIIaTeIbHOCTh. CTEIICHh OKUCIICHUS

1.5

1.6

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYIIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTAaBa
BemlecTBa. THUITBI KPUCTAUTHYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
Kpuctaymmueckol pemérku. IloHsatne o pucnepcHeIXx cucremax. McTuHHBIE UM

KOJUIOMAHBIC paCTBOPLI. MaccoBas 1071 BEIIecTBA B pacTBOpE

Knaccudukanms HeopraHudeckux coeluHeHWH. HomeHKkIaTypa HeOpraHWYecKUX

BCIICCTB

1.7

Xumndeckas peakius. Knaccudukaruss XUMHYECKUX PeaKIUid B HEOPTaHMYECKOW U
OPTraHWYECKOW XWMHH. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXpaHEHHUS W

MpeBpaliCHUS SHECPTHUH IIPU XUMUYCCKUX pCAKIUAX

1.8

CKopocCTh peakIyu, e 3aBUCMOCTb OT Pa3IMYHbBIX (aKTOPOB

19

1.10

O6paTI/IMLI€ pcaKknuu. XUMHYECKOE paBHOBECHC. (DaKTOpI:I, BIMAIOIIHUE HAa COCTOSHUC

xumuueckoro pasHosecus. [Ipunuun Jle [latense

OnexrpomuTrdeckas auccormanysi. CHiapbHBIE U caadble 37eKTpoiuThl. Cpena BOMHBIX

PaCTBOPOB BCUICCTB: KUCJIa4d, HeﬁTpaJ'[LHaS[, meJIo4YHas. PCaKHI/II/I HOHHOTO 0OMEHa

111

OKHCIUTEILHO-BOCCTAHOBUTEIIbHEIC pCaKkuumn

HeopraHquCKaﬂ XHUMUA




2.1

2.2

2.3

Hemeramnel. Ilonoxenue HeMmeramwioB B Ilepuoaudeckoil cUCTEME XUMHUYECKUX
anemenToB JI.. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI aTOMOB. Du3ndeckue CBOHCTRA
HEMETaJUIOB. AJUIOTPOIHS HEMETa/UIoB (Ha IpHMepe KHciopozda, cephl, (pochopa u
YIIIepo/a)

XUMUYECKUE CBOWCTBA BaXKHEHIIMX HEMETAJUIOB (raJloTeHOB, CEphl, a3oTa, (ocdopa,
yriepoaa W KpeMHHs) ¥ UX COSAMHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIIUX KHUCIOT,

BOJOPOAHBIX COCHHHGHHﬁ). HpI/IMCHeHI/Ie BaXKHCHUIIIMX HEMETAJIJIOB U MX COSAUMHCHUN

Mertaiibl. [lonoxenue Mmetaios B [lepuomuieckoli cucTeMe XMMHUYSCKUX IEMEHTOB
J.1. MenneneeBa. OcOOCHHOCTH CTPOSHUS DJIEKTPOHHBIX 0007109€K aTOMOB METAIIIIOB.
OO0mue pu3nyeckue cBoricTBa MeTaIIOB. CIIaBbl METAIOB. DIEKTPOXUMHUYCCKUMN PSIJT

HanpspKEHUH METaJIOB

2.4

XWMHUYECKHE CBOMCTBAa BaKHEUIMX METaUIOB (HATpWH, Kalui, KaiubIMid, MarHui,
ATFOMUHHHN, IUHK, XPOM, KeJIe30, MEJIb) ¥ KX coeiuHeHuH. O0IIre CrIocOObI TOTyYCHUS

MeTauioB. [IpumeHeHne MeTasioB B OBITY M TEXHHUKE

2.5

I'emeTnueckass CBSI3b HEOPTaHUYECKUX BEIICCTB, IPUHAMICKANIMUX K pPa3JInIHbIM

KiiaccaM

XUMHSA U )KU3HDb

3.1

3.2

3.3

Ponp xuMuum B 00€CIEUEHHMH SKOJIOTMYECKOM, JHEPreTUYECKOH M ITHINEBOM
0e301acHOCTH, Pa3BUTHH MeIUITUHBL. [I0HITHE 0 HAyYHBIX METOJaX MIO3HAHUS BEIIECTB

U XUMHUYECKUX PEaKIUN

IIpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX [TPOMBIIIJICHHOTO TOJYyYSHHS
BOXHEHIIMX BemecTB. YeIoBeK B MHpPE BEIIECTB M MAaTEPHUANIOB: BaKHEHIIHE
CTPOUTENLHBIE MaTEePUATbI, KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KDACKH, CTEKJIO, KEpaMHUKa,
Marepuanbl Uil OJEKTPOHUKH, HAaHOMATepHajbl, OPraHUYeCKHe WM MHHEpaJIbHBIC
ynoOpeHus

Xumusa u 3I0pOBLE YCITIOBCKA: MpaBUjia UCIIOJB30BaHUA JICKAPCTBCHHBIX MPEHapaTos,

IpaBuIa 0€30IMaCHOr0 UCIOIB30BAHUS npernapaTroB OBITOBOM XHMHU B HOBCGHHGBHOfI

KHU3HU




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

I'.E. Pymsutuc, @. I'. ®enpaman Xumus 10 ki1. yue6. [ o6meodpa3oBaTeIbHOM MIKOJIBI
0a3zoBblii ypoBeHb. M. [Ipocsemienue 2020
I'.E. Pynsutuc, ®. I'. ®enpaman Xumus 11 ki1, yue6. [[ns o0mieobpa3oBaTeIbHON MIKOIBI
0a3oBbiii ypoBeHb. M. IIpocemenue 2021

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

O .C. T'abpuensa, N.I'.OctpoymoB, «O011ast XuMus B TECTAX, 3aa4ax, ynpaxHeHusX. 11
kimace» — M.: [lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 kinacc: KoHTposbHEIE 1
MIPOBEpOYHBIE PabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Beenenckas «Xumus 11 kimacc: HactonpHast KHUTa
g yaurtens». Yacts 1 — M.: ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckast «Xumus 11 knace: HacronbHas kHUTa
g yaurtess». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I".OcTtpoymoBa «3agaqn 1Mo XUMUHU U CIIOCOOBI UX
pemeHus» - M.: «JIpodar, 2021ro.

7. B.I'. JleancoBa «Xumus 11 xmacc moypounsie miansl o yueonuky O.C.I"abpuensina,
I".I".JIpicoBoi» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps60Ba, Y.1O.HeBckas, P.B.JInnko «Tectsl mo xumuu 11 kaacey», - M.: Dk3aMeH,
2019r.

9.9. 0.C.I'abpuensH, U.I'.ocTtpoyMOB « XMMHUYECKHI SKCIIEPUMEHT B mikose 11 kmacey; -
M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u caifT 1uist yuurtens «5 Uy Ha ypOK XUMHN»
http://him.1september.ru Exunas xomtekuus LIOP: TpenmeTHas KoyeKust « XUMHUD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareasHOTO opTana
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas ouMnaa mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JI€KTPOHHbIH YISOHUK ISl CPEIAHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK
http://www hemi.nsu.ru OtkpeiTeiii Kosutemk: Xumushttp://www.chemistry.ru
JIMCTaHIIMOHHAS OJIUMITHAIA 10 XUMHH: TEIIEKOMMYHHUKAIIMOHHBII 00pa30BaTeIbHbIi
nporec
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