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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpOBHE CpeAHEro oOmero ooOpa3oBaHUS
paspaboTana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O06
oOpaszoBanuu B Poccuiickoii deaeparnun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpbHOi 00pa30BaTENBLHONM IPOTpaMMBl CpeAHEro oO0Iero oOpa3oBaHUs
(®OIT  COO), mpencraBiaeHHbIXx B DemepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KonHuenuuu mnpenoaaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuu, peaNu3yIONIUX OCHOBHbIE 00pa3oBaTEIbHBIE MPOTPaMMbl, U
OCHOBHBIX TONOKeHUN «Ctparerum pa3BuTHAs BocnuTaHus B Poccuiickon
®enepann Ha niepuoa ao 2025 roma» (Pacmopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEACIICHHUIO
oO1iei cTpaterud oOy4YeHusl, BOCIIUTAHUSL U Pa3BUTHUsSL O0YyYalOIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» 1iis 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIA
koHuentyainbusie nosioxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETEH,
COZIepKaHUsl, PE3yJbTaTOB OOyuYeHHs] W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
001eo0pa3oBaTeIbHON  OpraHW3aluy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAONIUM JTalloM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©Oa30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LETIOCTHOM CHCTEME XHMHUYECKOro oO0pa3oBaHus. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTYpbl
YeJIOBEKa, a TaKXke OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TPUPOAHOU cpede. Peamusyercs xumudeckoe oOpa3oBaHUE
0o0yy4aromuxcs Ha ypOBHE CpeHEro o0IIero oOpa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XUMHS», COJIEpXKAHUE M TOCTPOCHHE KOTOPOTO OIpEeJeieHbl B
nporpaMMe MO XHMHUU C YYETOM cCheludUKA HAayKH XUMHUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJIBl U B MaTepUaJbHOW JKM3HU OOIIECTBA, a TakXkKe C y4ETOM
oOlIMX 1eJded W NPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaHero obmiero oopasoBanus B Poccutickoit deneparum.

XuMusi Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B
COBPEMEHHOM IMBWIM3ALIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHAIBHOU KYyJIbTYpHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHE€ IIETTOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJNOBEKa, KOTOpoe (OpMUpYETCS B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOT'O COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHUS B3aWMOCBSI3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSL.



TecHO B3aUMOJEUCTBYS C IPYTUMHU €CTECTBEHHBIMM HayKaMu, XUMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOUMBIM YCIOBHEM YCIEITHOTO
TpyJa M >KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUsA KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJIOTMW HallpaBlieHa Ha pelIeHue
r00aIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBOM, SKOJIOTHUECKON OE30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOmMMU UEASIMH W TMPUHIIMIAMUA CPEIHETO OOIIEro
obpazoBanus conepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi YPOBEHb
U3YYCHUS) OPUECHTHUPOBAHO MPEUMYIICCTBEHHO Ha OOMICKYJIBTYPHYIO TOJITOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UM JJisi  BBIPAaOOTKM  MHPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsitomiuMu ~ fipeaMeTa  «XUMHSI»  SBISAIOTCA 0a30Bble  KYypChl —
«Oprannueckas xumusi» u «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW TI0 HEOPTaHMYECKOH XUMHUHU (C BKIIOYCHHEM 3HAHHWHA W3 OOIIEH XWUMHH) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHUN NPU HU3YyYECHUU
npeaMera o0ecrneurBaeT BO3MOXKHOCTb PAcCMOTPEHUsT BCETO MHOTooOpas3us
BEILIECTB HA OCHOBE OOIINX MOHSATHM, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas Xumusi» u «OO0mias u
HEOpPraHu4veckas XuMHs» cPopMHpOBaHA B IpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO YYeOHOro Marepuana © 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpuBaIOTCS HAa YPOBHE KIIACCUUYECKOW TEOPUU CTPOCHUSI OPraHUYECKUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPECOXMMHUYECKMX U DJIEKTPOHHBIX
MpeACTaBICHU O cTpoeHun BemlecTB. CBefeHUS 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIalOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CIOXKHBIX OMOJOTUYECKU
aKTUBHBIX COEJAMHEHUU. B Kypce OpraHmyeckol XHMHUU MOJYy4aloT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl MEpPBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKOM CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUUYECKOU peaKIuu.

[log HOBBIM yIJIOM 3peHUss B mOpeaMeTe «XUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCS HW3YYEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
TeOpeTHUYecKuii matepuan M (HaKTOJIOTMYECKUE CBEIEHHMS O BEUIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» O0ydaromuMcesl MPEeJoCTaBIsAeTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOrO 3aKOHA C OOIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIUH,



rIy0)Xe TOHSTh HCTOPUYECKOE HU3MEHEeHHE (YHKIMH HTOr0 3akoHAa — OT
o0o6maroiei 10 00bSICHSAIONIEH 1 TPOTrHO3UP YIOLIEH.

Enunas cucrtema 3HaHUM O BaKHEWIMX BEHIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTeKaHus momoiHsercs B Kypcax 10 m 11 xmaccom
AJIEMEHTAMH COJIEPKAHUs, HMEIOIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
JIPYTMMHU HayKaMmH, pacKpbIBalOT €€ pOJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATEIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOIECCY
TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh MH(GOpPMALUIO U
NPUMEHSTh €€ [JIsl TOMOJIHEHUs 3HAHUW, pEUICHUS WHTEUICKTyalIbHbIX U
AKCIEPUMEHTAIBHBIX HCCIEI0BAaTEIbCKUX 3a7a4. B 1enomM coaepxkanue yueOHOro
npeaMera  «XUMHS»  JTaHHOTO  YpOBHS  H3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y 0Oy4YarOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHMS
dunocopckux uaeH, Takux Kak: MaTE€pUAIbHOE €IUHCTBO HEOPraHHUYECKOrO U
OpraHUYeCKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTb TMPUPOAHBIX SIBJICHUUA MYyTEM OSKCIIEPUMEHTA U
pelieHus TMPOTUBOPEYMM MEXIy HOBBIMU (akTaMud UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUH 3KOJIOTHYECKHUX MPpoOIieM, a
TaKke MpodaeM cCOEpeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX
TEXHOJIOTHUH U MaTepHUasioB.

B nmnmane pemeHus 3agad  BOCHUTAHMS, Pa3BUTHS U COLHAIM3ALUU
0o0yyYaromuxcsd MTPUHATHIE MNPOrpaMMON MO XMMHUHU MOJIXOAbl K OINPEIETICHUIO
COJIEpKaHMUsI M TOCTPOEHUS TMpeaMeTa MpelycMaTpuBaioT (HOpMUpPOBAHUE
VHUBEpPCANbHBIX Y4YEOHBIX JEWUCTBUHM, HUMEIOMMX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJOB JEATEIBHOCTU. pelleHus mpoOjieM, TMOUCKA, aHaiu3a Hu
00paboTku uHGpoOpMaLUU, HEOOXOAUMBIX JJIsI TPUOOPETEHUSI OMBITA TPAKTUUECKOMN
U HUCCIEeI0BATENbCKON AEATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpaktuke npenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OONIETo
oOpa3oBaHus, TaK U HA YPOBHE CpPeHEro 00I11ero 0Opa3zoBaHus, IPU OMpPEACICHUU
COJIepKAaTEeNbHOM XapaKTepUCTUKU LleNied H3y4YeHHUs IpeJMeTa HalpaBlIeHHUEM
MEPBOCTEIICHHOM 3HAYMMOCTH TPAJIUIMOHHO MPU3HAETCA (POPMHPOBAHUE OCHOB
XUMUYECKOM HAyKH KakK O0JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATETLHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4eHUS
MpeaMeTa SBIISIETCS. BIIOJIHE ONPaBIaHHbBIM.



CornacHO JaHHOM TOYKE 3pEHUS TJIABHBIMHU LIEJISAMH H3yUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS

e (opMHpOBaHHE CHCTEMbl XHUMHYECKHX 3HAHUM KaK BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPAa, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBBIC MOHSATHS, (yHIAMEHTAJbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $3bIKa HAayKH, YCBOCHHUE W TMOHHWMAHUE CYIIHOCTH IOCTYIHBIX
00001IeHUYT MHUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMHUpOBaHUE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUUECKUX pEaKIui, HEOOXOIUMBIX [Jisi NPUOOpPETECHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB JIESITEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XMMHUYECKOTO0 JKCHEPUMEHTa, COOJIIOACHUEM IpaBUI
Oe3omacHOro oOpalleHus ¢ BeleCTBaMHU.

Hapsiny ¢ 3TuM, copepkareibHasi XapaKTepUCTHUKA LIeJIeld U 3a7a4 U3yUYEHUs
npeaMeTa B mporpaMMe Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMHU B CUCTEME cpeHero oodimiero oopazoBanus. CerogHs B
NpenojaBaHUM XUMUM B OoJblield  CTENEeHW OTAAETCS  MPEANoYTEHUE
MPAaKTUUYECKON KOMIIOHEHTE COJIepKaHUsl OOy4eHUs, OpPUEHTUPOBAaHHON Ha
MOJATOTOBKY BBITYCKHHKA 00II€00pa30BaTEIbHON OpraHU3alliy, BJIaJCIOIIEro He
HaOoOpoM 3HaHMH, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu H
YMEHUSMHU aKTUBHOTO MOJYYEHUs 3HAHUW U MPUMEHEHHUS UX B PEaIbHOM >KU3HU
JUTSL PEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBa3u ¢ »TUM mOpu u3yyeHUH npeamera «XUMHUS» JIOMUHHUPYIOIIEe
3Ha4YeHUE MTPUOOPETAIOT TaKKE 1IEJIU U 3a]]a4H, KaK:

azganTanys oO0y4yarIUXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSTEIIbHOMY MPUHSITHUIO TPAaMOTHBIX
pelieHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

dbopMupoBaHHe y OOYyYarOIIMXCSA  KJIFOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIINM), MMCIONIMX YHHBEPCAJIbHOC 3HAYCHHUE IS Pa3IMYHBIX BHJIOB
NESATENLHOCTU: pElIeHus: mpoOJieM, MOUCKa, aHan3a U 00paboTku HHGOpMAIUH,
HEOOXOJUMBIX [IIi TPUOOPETEHUs] OMbITa JESATeNbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE€ MECTO B TMO3HAHMM XUMHUH, a TakXke IS OIEHKH C TMO3UIUN
AKOJIOTMYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIbHBIX W TBOPUYECKUX
CrOCOOHOCTEM 00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BAThH
COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJIOTHUHU VISl TIOMCKA M aHajIn3a YIeOHOU W
HAyYHO-TIOMYJSIPHON WH(OPMAITIN XUMHYECKOTO COICP KaHMS,

dbopMHupOBaHUE U PA3BUTHE Y 00YJAIOIINXCS ACCOMMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOEHHO
HEOOXOMWMBI, B YAaCTHOCTH, NMPU ITUTAHHPOBAHUU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA,

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTH B TyMaHHUCTHYECKOU
HAIMPaBICHHOCTH XHWMHH, €€ BaXHOW PONHM B PEIMICHWU TIO00ATBHBIX TPOOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TTOTIOTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHONICHWSI K TPHUPOJE W CBOEMY 3I0pPOBBIO, a TaKKe NPHOOPETCHHS OIbITa
WCIIOJI30BAHUS TIOTYyYEHHBIX 3HAHWW IS TPUHSTHS TPAMOTHBIX pEHICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yueOHoM mnaHe cpenHero oOiiero o00pa3oBaHUS MpPEeAMET «XUMHSI»
0a30BOT0 YpOBHS BXOJHUT B COCTaB MpeaMETHON oOnacTu «EcTecTBeHHO-HayUHEIE
MPEAMETHI».

OO01miee 9nco 4acoB, OTBEASHHBIX ISl M3YUEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpenHero obiiero oopasoBanus, cocrabiser 68 uacos: B 10 kimacce — 34 gaca (1
Jac B Heneno), B 11 kinacce — 34 gaca (1 gac B Heielno).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHMYeCKO XUMHH

[IpenmeT opraHM4YEeCKON XMMUHU. €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTEpHANOB. Teopuss CTpPOCHUS OPraHUYECKHUX
coenuHenuit A. M. ByTiepoBa, e€ ocHOBHbIE MOJI0KeHUS. CTPYKTYpHBIE POPMYJIIbI
OpPraHMYeCKUX BemecTB. [omoiiorusa, wu3zomepus. XUMHYECKass CBA3b B
OPraHNYECKUX COEAUHECHUSAX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHnueckux BemiecTB. HoMmeHknaTypa
OpPraHMYECKUX CcoenuHeHUH (cucTeMarudecKkas) W TPUBHAIbHBIC Ha3BaHUS
BAXKHEUIIINX MPEJICTABUTENEN KIIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNIEPUMEHTANBHBIE METOJbl M3YYCHHS BEIIECTB M MX MPEBPALLCHUN:
O3HAaKOMJICHHE ¢ oOpasllaMd OpraHMYEeCKHX BEHIECTB M MaTepHallaMd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMMCAHUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUIO OPTraHUYECKNX BEILIECTB
IpH HarpeBaHuu (IUIaBJIcHUEe, OOYTJIMBAHUE W TOPEHUE).

YriaeBogopoabl

AJIKaHBI. COCTaB W CTPOEHHE, TOMOJOTMYECKMUA psAx. MeraH W 3TaH —
MpPOCTEHIINE TPEACTABUTEIN aJKaHOB. (U3WYECKHME M XHMHUYECKHE CBOMCTBa
(peaknuy 3aMeIIeHUsT W TOPCHHWS), HAXOXKICHHE B MPHUPOJC, IOJydeHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTUIEH U MPONUICH —
MPOCTEHIINE TPEACTABUTEIN aJIKEHOB: (U3MYECKHME M XHMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTalldd, OKHUCIEHUS U
MOJIUMEPH3AIIHH ), TIOJydEeHUE H TPUMCHCHHE.

Ankanuensl. Oyrammen-1,3 m MerunOyrtamueH-1,3: cTpoeHUe, BaKHEWUITHE
XAMHYECKUEe CBOHMCTBa (peakmus monuMepusanuu). [loaydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM psifl. ALIETHIICH
— TMPOCTEUINUNA NpPEeACTaBUTENb AJTKHUHOB. COCTaB, CTpOeHUe, (U3UYECKHE U
XAMHYECKUE CBOWCTBA (pPEaKkIuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAIUH,
TOpPCHHS), TIOJYyYSHUE U TPUMCHEHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MYECKUE U XUMUUYECKHUE CBOWCTBA
(peaknuy TaJIOTCHUPOBAHHUS W HUTPOBAHUS), TIOJyYEHHE W NMPUMEHEHUE. 101yoi:
cocmaes, cmpoeHue,  Qusuveckue U Xumuuyeckue  ceoticmea  (peaxyuu
2ANI0CCHUPOBAHUSL U HUMPOBAHUS), NONYYeHUe U npumereHue. TOKCUIHOCTD



apeHoB. ['eHeTHyeckas CBSI3b MEXAYy YIJIEBOAOPOJaMH, MPUHAMICKAIUMUA K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble HCTOYHHMKK YIJIEBOAOPOAOB. IlpupoaHblii Ta3 W MOMYyTHBIC
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoOwbl mnepepaboTku HeTH:
MEPEerOHKa, KPEKHHT (TepMHUYECKHH, KaTaJTUTHUSCKHN), mHpoiu3. [IpoayKThl
nepepaboTKu HePTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIN
YTOJb U MPOAYKTHI €r0 epepadboTKu.

OKCIEpUMEHTAIIbHBIE METOJbl HW3YUYEHMs] BEHIECTB M HUX MPEeBpallcHUM:
O3HaKOMJIEHHE ¢ oOpasllaMu [UIacTMacC, KaydyKOB U PE3UHBI, KOJJIEKIUU
«Hedtb» u  «Yromb»,  MOJIETUPOBAHHME  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJloreHONPOU3BO/IHBIX, TPOBEJACHUE MPAKTUYECKOU PabOTHI: MOJYyUYCHHE HTUIICHA

Y U3yYE€HUE €T0 CBOMCTB.

Pacuérnepie 3anaun.

BbruncieHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WM NMPOAYKTA PEAKIMU I10 U3BECTHBIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU POJTYKTOB PEAKIIHH).

Kucsiopoacoaep:xamue opranneckKue coeJuHEHUs

[IpenenpHble OMHOATOMHBIE CHOUPTBL. MeETaHON W 3TaHOJI. CTPOEHHUE,
du3nyYecKue W XUMHUYECKHE CBOMCTBa (peakiMu C aKTUBHBIMH MeTaJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), NpPHMEHEHHe. BoOJOpoIHBIE CBSI3W MEXIY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTHL.  OTWIEHIVIMKOJNb W  TJIMLUEPUH. CTPOECHHUE,
duznyeckue W XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO  IIEIOYHBIMHU
MeTaJlJITaMH, KaueCTBEHHAs peakilusg Ha MHOTOaTOMHBbIC CHUPTHI). JleicTBre Ha
OpraHu3M 4esoBeka. lIpuMeHenue riauneprusa u 3TUISHTIIUKOJIA.

@deHoN: CTPOCHHE MOJEKYIbl, (U3MYECKHE U XUMHUYECKHE CBOICTBA.
Toxcuunocts (enomna. [Ipumenenue denona.

Anpaeruapl U kemowuwvl. DopmanpIerui, aleTadbJICrul. CTPOCHHUE,
bu3NYeCKUe W XUMHUYECKHE CBOWCTBA (peaKIMM OKHCICHHS W BOCCTaHOBJICHUS,
Ka4eCTBCHHBIC PEAKIIMH), TIOJy4YECHUE U IPUMCHCHHE.

OnIHOOCHOBHBIE TpE/C/IbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasl KHCIIOTBI. CTpOCHHE, (QU3MYSCKHE W XUMHUYECKHE CBOWCTBA (CBOWCTBA,
oOrme JuIsl Kjiacca KHUCJIOT, PEeaKIusl STePU(PHUKAIUIH), TOJYICHUE U IPUMCHEHUE.
CreapuHoBasi U OJICMHOBAasi KHCJIOTHI KaK MPEICTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLIa Kak COJIM BBICIIUX KApOOHOBBIX KUCIOT, UX MOIOIIIEE JACHCTBUE.

Cnoxnbie 3(Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [uaponus
c0KHbIX 3QupoB. XKupsl. ['naponus xupos. [Ilpumenenue xupoB. buonornueckas
POJIb KUPOB.



YraneBompl:  coctaB, kiaccudukamms — yriieBogoB  (MOHO-, JU- |
nojiucaxapubl). [roko3a — mpocTeiimmii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3NYCCKUE MW XUMHYCCKHE CBOWMCTBa (B3aUMOJEHCTBHE C
rugpokcuom meau(ll), oxucineHnne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXJICHHUE B MpPHpOJE, MPUMECHCHUE,
ouosoruueckas poiab. @orocunte3. pyKTo3a Kak H30MEp TIIFOKO3bI.

Kpaxman u 11emirono3a kak npupoiHbie moauMepbl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3NYECKUe W XHMHYECKHE CBOWCTBA Kpaxmana (THIpOJIu3,
KaYeCTBCHHAsI PEAKIUs C HOJIOM).

DKCIIepUMEHTAIILHBIC METOABl H3YYCHHS BEIICCTB M HMX IPEBPAIlCHUN:
NpOBEJICHHUE, HAOJIOJCHHE W OIUCAaHHE JIECMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CHHMPTOB, KAa4YeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE 3TaHOJIa
okcumoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIIEPHHA C
rugpokcuom Meau(ll)), anbaernnoB (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemm(ll), B3auMozeicTBHE Kpaxmalla C HOIOM),
MPOBEJICHUE MPAKTUUECKONU PaOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnepie 3anaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA MJIM MPOJYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MU MPOJTYKTOB PEAKIIHH).

A3oTCOIepIKaIIye OpraHUIeCKUe COSTHHCHHUS.

AMUHOKHUCIIOTBHI Kak aM(pOTepHbIe OPraHWYECKUEe CoeAWHCHUs. Du3nveckue
U XHAMHWYECKHE CBOWCTBA aMHHOKHCIOT (Ha NpHMepe TuIMHa). bronormueckoe
3HAYCHUE aMUHOKUCIIOT. [lenTupl.

benkn kak NpUPOAHBIE BBICOKOMOJICKYJISPHBIE coenuHeHus. [lepBudHasi,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeiKkoB. XMUMHUYECKHE CBOWCTBAa OCIIKOB:
THJIPOJIN3, JICHATYpaIlHsl, KaYeCTBEHHbIC PEaKIUy Ha OCJIKH.

DKCIepUMEHTAIILHBIC METOABl H3YYCHHS BEIICCTB M HMX IPEBPAICHUN:
HAOJIOJICHUE W ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OCIKOB IpH
HarpeBaHUH, IBETHBIC pEaKIIUu OCIIKOB.

BbIicoKkoMoJIeKYJISIPHBIE COeTUHEHUSI

OCHOBHBIC MOHATUS XUMHHU BBICOKOMOJICKYJISIPHBIX COCTUHCHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPHU3AIIUH, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBICE METOJBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHCHUN —
MOJIUMEPH3AIIHS U TTOJIMKOHICHCAIINS.

DKCIepUMEHTAIILHBIC METOABl H3YYCHHS BEIICCTB M HMX IPEBPAICHUN:
O3HAKOMJICHUE ¢ 00pa3llaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeIMeTHbIX CBSI3€H MPU U3YUYEHUHU OPTraHUYECKOW XMMUU B
10 wmacce OCYHIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIHUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUH, TaK ¥ MOHSATHUM, SIBISIONIMXCS CHUCTEMHBIMH JJIsI OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIre ecTeCTBEHHO-HAayYHbIE MOHATHS: SIBIICHUE, HAYUHBIN (PakT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccUu(UKalus, MepuoAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

dusuka: Matepusi, DJHEprusi, macca, arToM, OdJEKTPOH, MOJIEKYIa,
SHEPreTUYECKU YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BeIIeCTBa, (U3NUECKHE BETUIMHBI U €IMHUIIBI UX U3MEPEHHS.

buonorus: kierka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BeriecTBa (OCJKH, YIJICBOJIBI, JKUPHI,
(bepMEeHTHI).

['eorpadus: MuHEpanbl, TOpHBIE TOPOJIbI, TOJIE3HBIC MCKOTAeMbI€, TOILIHUBO,
pECYpCHI.

TexHomorusi: MNHIIEBbIE MPOAYKThl, OCHOBBI PAIMOHAIBHOTO THTaHUS,
MOIOIIIUE CPEJICTBA, JTEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepUalbl U3
MCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0OCHOBbI XUMHMH

XUMHAYECKAN 3JeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J109Ka. DHEPreTHYeCKHe YPOBHH, MOIYypPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeesieHusl AIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

[lepuoanueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoanmdeckoil cucTemsl
XxuMHa4deckux 3neMeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TrpynnaM M NEpHOJaM.
3HaYeHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenune BemecTBa. XUMHYECKAass CBSI3b. BHIBI XUMHUYECKOW CBS3U
(KOoBaJICHTHAsI HEMOJIApHAs W TOJSpHAs, MOHHAs, METaJTMYeckas). MeXaHU3MBbI
00pa3oBaHMsS KOBAJICHTHOM XHMHYECKOH CBs3u (OOMEHHBIW W JOHOPHO-
aKIenTopHbId). BogopomHas cBs3b. BalleHTHOCTh. DIIEKTPOOTPHIIATEIHLHOCTS.
Crenenb okucnenus. IoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKAX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKHU.

[TonsiTe O OHUCHEPCHBIX CHUCTeMax. VICTMHHBIE M KOJUJIOUJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCJIMHEHUH. Homenkiartypa
HEOPraHMYECKUX BeIIEeCTB. [eHeTudeckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass  peakumsa. Kmaccudukamus  XUMHUYECKMX  pPEakIuid B
HEOPraHWYEeCKOM M OPraHUYECKOM XHWMHUHU. 3aKOH COXPaHECHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUASIX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pas3inuHbIX (pakTopoB. OOpaTumbie
peakunn. XuMHYECKOe paBHOBecue. DaKTOphl, BIUAIONIME HA COCTOSIHHE
xuMuyeckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHbIe U cnadbie nekTpoautsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJIasi, HEUTpaJIbHAas, IIEI0YHAs.

OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

DKCNIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUN:
neMoHcTparus Tadnaun «Ilepuognyueckas cuctemMa XUMHYECKUX daeMeHToB /1. .
MeHnneneeBa», U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOII0JACHUE U
OIHCaHUE JCMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OIMBITOB (pa3ioKeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHHUBEPCAILHOTO WHIUKATOPa, pPEaKIHWH HWOHHOTO OOMEHaA),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHUe pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIAMN».

Pacuérnbie 3amaumn.

PacuéTtei 1no ypaBHEHMSM XHMMHUYECKHX pEaKUHWi, B TOM YHCIE
TEPMOXHUMUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BEILIECTBA.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomokenue HemetaiioB B llepuommyeckoid  cucrteme
xumMuueckux saeMmeHToB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckre CBOMCTBA HEMETA/UIOB. AJLIOTpONHUsS HeMeTaioB (Ha MpuMmepe
KHCIIOpOa, cephl, pocdopa u yrieposa).

XHWMHUYECKHE CBOMCTBA BaXKHCHINMX HEMETAJIOB (rajlor€HOB, CEpPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) H = UX  CcOeAMHCHHMH  (OKCHIIOB,
KHCJIOPOJICOICPIKAIIMX KACIOT, BOJOPOIHBIX COCTUHCHUH ).

[TpumeHeHne BaXKHENIIINX HEMETAIIJIOB M UX COCTUHECHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoanyueckoit cucTeMe XUMHUYECKHX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTaioB. OO0mue ¢gusnyueckrue cBoicTBa MeTamioB. CIJIaBbl METAJIOB.
DIIEKTPOXUMUYECKHUI P HANPSIHKEHUN METAIIJIOB.

XHWMHUYECKHE CBOMCTBA Ba)KHEHINMX MeTaioB (HATpWi, KaJlMi, KajbIui,
MarHui, aJJFOMHUHHAN, IIAHK, XPOM, XKeJIe30, MEJIb) ¥ UX COCTMHCHUN.

OO6mue crnocoObl mofydeHus: MeTauioB. llprmeHeHre mMeTamuioB B ObITY U
TEXHHUKE.

DKCNIEPUMEHTANBHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamiabl U CIUIaBbI», OOpa3l0B HEMETAIUIOB, pElICHUE
AKCHEPUMEHTATIBHBIX 3a/a4, HaAONIOJIEHWE U OINUCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCHIA AIFOMHHHS C PAaCTBOPAMHU
KHCJIOT ¥ IIEJI0YeH, KaueCTBEHHBIC PEAKIIMH Ha KATHOHBI METAIIJIOB).

Pacuérnepie 3anaun.

Pacuéthl Macchl BemecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIHWYECTBY
BEIllECTBA, Macce Wi O0ObEMY OJHOTO M3 Y4YacTBYIOLIMX B PEAKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o0ecrnedeHUH IKOJOTHYECKOM, SHEPreTHYeCKON U IMHIIEBOU
0€30MacHOCTH, pPa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKAX PEAKIIUM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUATIOB. BAXKHEUIINE CTPOUTEIbHBIC
Marepuaiabl, KOHCTPYKIHOHHBIE MATEpPHabl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepuanbl ISl 3JIEKTPOHUKH, HAHOMATECpPHUANIbl, OPTAHUYECKUE WU MHUHEpAJbHBIC
yI0OpeHHs.

XuMHST A 3JI0POBBE YEIIOBEKA: MPABWIIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOr0 MCIOIL30BaHUS MpenapaToB ObITOBOM XUMUU
B MIOBCEJTHEBHOMW KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNOpeAMETHBIX  CBA3€H MNpU  HU3YyYeHHH oOlel ¢
Heopranndeckor xumuu B 11 kacce oCyIecTBISIETCS YEpPE3 MCIOJIb30BAHUE KaK
OOlIUX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK ¥ TMOHSTUH, SBISIONIUXCS
CHUCTEMHBIMH I OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0miMe ecTeCTBEHHO-HAy4YHbIE MOHATHS. HAay4HbId (haKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaiau3, CHUHTE3, KiIaccuukamusi, MNEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusmka: MaTepusi, JHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, HMOH,
W30TOTI, PATHOAKTUBHOCTH, MOJIEKYJIa, SHEPTETHUCCKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIEeCTBa, (PU3HYCCKHE BEIUYMHBI U CIMHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHm3M, DJKocucTema, Owmochepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIISCTB B OpraHU3ME.

['eorpadus. MuHEpAIBI, TOPHBIE TTOPOJIBI, MOJIS3HBIC MCKOIIaeMbIe, TOILUIMBO,
PECYPCHI.

TexHoMOTHS: XUMHUUYECKAs] MPOMBIITUICHHOCTh, METALTypPrHs, MPOW3BOACTBO
CTPOHUTEIBHBIX MATEPHAIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOACTBO, IIHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMameBTUYeCKass  IPOMBIIIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKAX TMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
ANIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOECHUS
OOy4YaroIIMMHUCS TMPOTpaMM  CpeaHero oO0Iero oo6pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM H  TpeaIMeTHbIM). HayuHo-MeToauueckoll OCHOBOW  Jijist
pa3palbOTKH TUJIAHUPYEMBIX PE3YIbTATOB OCBOEHUS MPOrpPaMM CPEIHETO OOIIEro
00pa3oBaHus SABISETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO0/.

B coOTBETCTBUM C CHCTEMHO-ACSITEIBHOCTHBIM MOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero o0pa3oBaHUs BbIJICTIEHBI CIEAYIONINE COCTABISIONINE!

OCO3HaHHE OOYYAIOIMIMMHUCSI POCCUUCKOM TPaKTAaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHUIO;

HaJu4Yue MOTUBALIMY K 00yUEHHUIO;

L[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOECKJICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUECKUX TPAAUIUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCSI B CBOEH
JEATETbHOCTA IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMH, MPUCYIIMMHU II€JIOCTHOU
CHCTEME XMMHYECKOTO 00pa30OBaHuUS,

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KyJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MpeAMEeTa «XHMHSI» JOCTUTalOTCs B
€MHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U ujeasaMud POCCHUICKOr0 TpakAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHU U  TpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JUYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS» OTPaXKaOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JI€SITEIIBHOCTH
oOyyJaromuxcs Mo peajqn3alnui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpa:KaaHCKOr0 BOCIUTAHUSI:

OCO3HAHUS 00YyYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U TIPABOMOPSIIKY;

MPEACTABIICHUS O COIUATBHBIX HOpPMax M TpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTA TMPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX U TMO3HABATENbHBIX 3aJlay, BBINOIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,

CIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHUBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI IPYTUX IPU aHAIU3€ PA3IMUYHbIX BUJIOB YUEOHOU JIESITENHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIHTAHHUSA '

IIEHHOCTHOTO OTHOIIEHHS K HWCTOPUYECKOMY M HAyYHOMY HacCJIEAUI0
OTECYECTBEHHON XUMMUH,

YBOXKEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUMEHEHHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yibTaT
JUINTENbHBIX ~ HAOMIOEHUM, KPOMOTJIMBBIX AKCIEPUMEHTAIbHBIX  MOUCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX U PAKTUKOB,;

MHTEpeca U TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHaiau3e uH(opMalKuKu O MEePEOBbIX JOCTUKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBUU 3THUX
MOCTYTKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAHMS 1IEHHOCTEW 310poBOro U 0Oe3omacHOro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOMIO/IeHNsT TpaBui O€30MacHOro oOpalleHus C BeEIIeCTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJIOBOU AECATEIBHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBHIA W HEMPHUATUS BPEIHBIX MPUBBIYCK (YrmoTpeOsieHUs
QJIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHNS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BAaTEIbCKOM
JESATETbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  APYrUX  BHJAX
NeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pPEUICHUM NPaKTHUUYECKUX 3ajad
COLMAIbHOW HAMpPaBJICHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHUS K TPy, JIOJAM TpyJa U pe3ysibTaTaM TPYAOBOU E€SITEIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAIBHON TPaEeKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccuu M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOoCTEH 001IeCTBa,;

6) 3K0JOrH4eCKOT0 BOCIIUTAHMSI

AKOJIOTUYECKHU 11€J€CO00pa3HOro OTHOUIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAHHS TJIOOAJIBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOMN CPEBI;

OCO3HAHUS HEOOXOJMMOCTH WCHOJIb30BAHUS JOCTWKEHUN XUMHUHU s
pELIEHHST BOIPOCOB PALMOHAIIBHOTO MPUPOOIIOIb30BaAHHS;

AKTUBHOIO HENPUATUA JIEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAOIIEH
MPUPOJIHON cpejie, YMEHHsI MPOTHO3UPOBATh HEOJIAroNnpUsITHBIE IKOJIOTUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBpAIIaTh UX;

HaJU4Usl pa3BUTOTO SKOJIOTMYECKOr0 MBIIIICHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSATETLHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaTbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HUJEOJIOTUU
xemohoouw,

7) HEHHOCTH HAYYHOTO TIO3HAHUS |

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTHUKU;

MOHUMAaHMS crnenu(pUKH XUMHU KakK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS] 00 OKpYXKalollleM MHUpE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUHU NpoOJeM COXpaHECHHS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOWM 3HAUYMMOCTH XUMHUU IS  COBPEMEHHOM
IMBWIM3ALUKA. B €€ TyMaHHUCTUYECKON HAMpPABICHHOCTH W BaXHOW pOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUalbHOU KYJbTYpPhl, PEHICHUU TI00ATBHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, OOECIEUYEHUH YCIOBUU
YCHEIIHOTO TpyAa U HKOJOTMYECKHM KOMMOPTHON KHU3ZHM KAXKIOro YJieHa
oOLIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJlyyaeMble 3HAHUS ISl aHAJIU3a U OOBSICHEHHS SIBIICHUM OKpPYXKaIOIIero MUpa u
MPOUCXOJIAIIMX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIONIUXCS JAHHBIX C IEJIbI0 TMOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MNO3HAHUIO U UCCIIEIOBATEIbCKON IESITEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSMH,

MHTEpeca K OCOOEHHOCTSM TPyJa B pa3nuyHbIX cdepax npodhecCuOHaTbHOM
NEeSATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUS YYEOHOTO mpeameTa «XUMHsS» Ha
YPOBHE CPEHETO 00IIero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHus MHPOBO33PEHUSA oOyyJaromuxcs
MEXKIUCIUIUTHHAPHBIE (MEXKIpeIMeTHbIC) OONMICHAYYHbIC TOHSATHS, OTPa)KaroIIne
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHeuuuky MeTOJ0B MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwusi, BEIIECTBO, SHEPIHs, SIBICHHUEC,
MPOIIECC, CUCTEeMa, HAy4YHbI (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIe0BaHNE, HAOIIOCHHE, N3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHHBEpCAIbHBIC yueOHbIC NeHCTBUS (IO3HABATENIbHbIC, KOMMYHHUKATUBHBIC,

PETYJIATUBHEIE), o0ecreunBaroIme dbopmupoBaHue G yHKIIMOHATBHOMN
IPAMOTHOCTH U COLUATIBHOM KOMIIETEHIIMN 00yYaroluXcs;
CIIOCOOHOCTD oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJbHbIC yueOHbIE
JNEUCTBUS B ITIO3HABATEILHOW U COLIMATIBHOMN IPAKTUKE.

MeranpeaMeTHbIE PpE3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETryJIATHUBHBIMU
JTECUCTBUSAMU.

OBiagenue YHUBEPCAJIbHbIMHU y4eOHBbIMH MO3HABATEJIbHBIMHU
AEeMCTBUAMU:

1) 6a30BbIe JOTHYECKHE TeHCTBHUSA:

CaMOCTOSITEIbHO  (OPMYIHPOBATH M AKTyallM3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesATh LENIH JEATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJBTATHI IETEIBHOCTH C ITOCTABICHHBIMU LETSIMU;

WCIOJI30BATh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHA TMOHITUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IJI1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJIEHUH,

BHIOMpaTh OCHOBAHHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIY H3y4YaeMBIMH
SIBJICHUSIMU;

CTPOWTH JIOTUYECKUE pacCyXJIeHUs (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUHS B PACCMaTPUBACMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIOUECHUS;

MPUMEHATHh B MPOLIECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MO/ICIbHBIC MPEACTABICHUS — XUMUYCCKHIA
3HaK (CMMBOJI) DJJEMCHTa, XHMHYecKkas (OpMylia, YpaBHEHHE XHUMHUYCCKON
peakiuu — TMpU PEIICHUM Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh HA3BAHHBIC MOJEIbHBIE MPEACTABICHUS JJI BBIABICHUSA XapaKTEPHBIX
MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIeT0BaTEIbCKHE AeiliCTBHS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOIO NMO3HAHUS BEIIECTB U XUMHUYECKHX
peaxIuiu;

(dbopMyIHpOBaTh 1EH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh OCTABICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOAATh 3a XO0JI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
000011IEHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIbTATOB UCCIIECIOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTb OMBIT YYEHUYECKOM UCCIENOBATENbCKOM W MPOEKTHOM
JESATENbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pPEIICHUS NPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3JIUYHBbIX
METOJIOB NO3HAHMUSL.

3) padora ¢ uH(popManueii:

OPUCHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPopMmanuu (HaydHO-
MONYJISIpHAsT JUTEpaTypa XUMUUYECKOTO COJIEpXaHUs, CIPaBOYHBIE MMOCOOUs,
pecypcbl MHTepHETa), aHAIM3UPOBaTh MH(DOPMAIMIO PA3TUYHBIX BHIOB U (HOpM
MPEJICTABJICHHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 151
HETPOTUBOPEYUBOCT;



(dbopMyIHpoOBaTh 3aMPOChl U MPUMEHSTH Pa3IUYHbIE METOJIbI NPHU MOUCKE U
orbope wuHpoOpManUU, HEOOXOAUMON JJisi BBIMOJHEHUS Y4YEOHBIX 3a7ay
OIPEAECIEHHOTO THUIIA,;

MpuoOpeTaTh OMNbBIT HCMIOIB30BaHUA HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX MOUCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO  BBIOUpATh  ONTHUMalbHYIO  (QOpMy  MpeACTaBICHUS
uHpopMaruu (cxemsl, TpadKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JAPYTHE);

UCIIOJb30BaTh HAy4YHBIM $3bIK B KadyeCTBE CpeAcTBAa IMpu pabore ¢
XAMHAYECKON HH(}OpMaIe: MNPUMEHSITh MEXIpeaMeTHbie (Qu3uueckue u
MaTeMaTHYECKHE) 3HAKA U CUMBOJIBI, (HOPMYJIbI, a00peBUATYPhI, HOMCHKIIATYPY;

UCIIOIB30BaTh U TPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISIAHOCTH.

OBiaajeHne yHHBEPCATbHBIMA KOMMYHUKATUBHBIMHU 1€ CTBUSIMH

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOM TEMbI B XOJI€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3blBaTh  HUAEH, (GOPMYJIHUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI IPEAJIOKEHHOH 3a/1a4H;

BBICTYNIaTh C MpPE3EHTAallMeil pe3ylbTaTOB MO3HABATEIILHON NEATENIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UJIU COBMECTHO CO CBEPCTHUKAMMU MPU BHITIOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEI0BAaHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealnu3ali yueOHOTOo MPOeKTa U POPMYIUPOBATH BHIBOJbBI
M0 pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUNA MYTEM COIJIACOBAHUS TMO3UIUN B
X0J1e 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OBiajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH 1€ HCTBUSIMU

CaMOCTOSITEJIbHO TIUIAHUPOBATh U OCYILIECTBIISITh CBOK TO3HABATEIBHYIO
JeATEeNbHOCTh, ompenenss e€ Iedd W 3ajladyd, KOHTPOJIUpPOBaTh W MO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATH MpEIJaracéMblii  aJirOpuT™M JNEUCTBUU TpHU
BBITIOJTHEHUM Y4YeOHBIX M HCCIEIOBATENIbCKUX 3aj7ad, BbIOMpaTh Haubolee
3¢ (}EeKTUBHBIN CcHOCOO0 HX peleHHs ¢ Y4€TOM MOJY4YEHUs HOBBIX 3HAHHMHI O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JAESATENbHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHBIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUS»
OTpaXKaroT:

cOOPMHPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIIO3HAHUU SIBIICHUU



npupoAsl, B (QOPMUPOBAHMM MBIIUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(yHKUMOHAIBHOW IPAaMOTHOCTH, HEOOXOIMMOM I pELIEHUSI TPAKTUYECKUX 3aad
U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO M MPUPOJHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAaHWUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKHH DJIEMEHT, aToM, JJCKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHast ¢opmyna (pa3BépHyTass M COKpaml€HHAas), MOJIb, MOJISIpPHAS
Macca, MOJIAPHBIM 00BEM, yYIIepOaHBI CKeleT, (YHKIHOHAIbHAs TIpymIa,
paaMKai, U30Mepusi, H30Mepbl, TOMOJOTHYECKHUI Psil, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHCIIOPOA, U a30TCOJEp)KAlllUe€ COEIWHEHMs, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSAMHEHUS); TEOPUHN M 3aKOHBI (TCOPHS CTPOCHHUS
opranudeckux BemiectB A. M. ByTinepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUH, (DAKTOJIOTMYECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TIOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPHU
ONHMCAHMH COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COETMHEHM,

c(OPMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHYECKYIO CHMBOJIUKY IS
COCTABIICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMya OpraHMYECKMX BEUIECTB UM  YPAaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYECKUX BEUIECTB Ul WILTIOCTPALUUA HX
XHUMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIECKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINpEACIEHHOMY
KJaccy/rpynne coeauHeHUi (YriieBOIOpOIbI, KHCIOPOJ U a30TCOJCPIKAIINe
COCJIMHEHUSI, BBICOKOMOJICKYJISIPHBIC COCJMHEHHsI), l1aBaTh WM Ha3BaHUS II0
cucremarndeckoir HomeHkiaarype (IUPAC), a Takke NPUBOAWUTH TPUBUAIBHBIC
Ha3BaHUs OT/ACIBHBIX OPraHWYECKHX BeEHIeCTB (ITWIICH, NPOMMJICH, alleTHIICH,
ATWICHIJIMKOIb, TJIMLEPUH, (eHos, (popManbIeruj, aueTaabIerua, MypaBbHHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCI0TA, CTEAPUHOBAsS KUCIIOTA, TJIF0KO033,
bpyKTO3a, Kpaxmall, IeJUTI0N03a, TIIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIpPEAENATh BHABl XHUMHYECKOM CBSI3U B
OpPraHUYECKUX COCTUHEHUSIX (OMHAPHBIC ¥ KPATHEIC);



chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPHUH CTPOCHUS
oprannmdeckux BemecTB A. M. byTiepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHHA  XapaKTEPU30BaTh  COCTAaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHWYECKUX BemlecTB (METaH, 3TaH, 3TWJICH, MPOIMICH, alleTHJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJIECHTIIUKOJb,
TIIALepUH, (EHOJ, ameTaabIerua, MypaBbUHAS M YKCYCHAas KHCIOTHI, TIIOKO03a,
KpaxmaJl, [eJUTi0J103a, aMUHOYKCYCHAs KACJI0Ta), WLTIOCTPUPOBATh TCHETHUYCCKYIO
CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT,

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOIOPOTHOTO
celpbsi  (HedTh, TNPUPOAHBIA Ta3, Yrojib), CIHOCOOBI WX TMEepPepadOTKH |
MPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIUYUCICHHUS 110 XUMHUYECKHM
ypaBHEeHUsM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOTO BEINECTBA WM MPOJYKTa
peaknuu MO W3BECTHBIM Macce, O00BEMY, KOIMYECTBY OJIHOTO W3 HCXOIHBIX
BEIICCTB MJIU MPOJIYKTOB PEAKIINN);

cOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU TIPH U3yUYEHUU BEIIECTB U
XAMHYECKUX SABJICHUN (HaOII0CHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKHE 3HAHUS JUIsl TIPUHATHS pENICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYyaIlMsAX, CBS3aHHBIX C BEMIECTBAMH H HUX
MPUMEHEHUEM,

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOIATh TIPaBUIIa MOJIH30BAHUS XHMHYIECKOM
MOoCyZIol W Ja0OpaTOPHBIM OOOpPYJOBaHWEM, a TAaKXKe IpaBmia OOpaIIeHHs C
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHYECKUX OTBITOB;

chOpMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBHITIONHATh XUMWYCCKUN
SKCIIEpUMEHT (TpeBpalleHns] OpraHMYSCKHUX BEIIECTB MIPU HArPEBAHUH, MOJTyUICHUE
ODTWJICHA W W3yYEHHWE €ro CBOWCTB, KA4YECTBEHHBIC PEAKIUU OPTaHUICCKUX
BCIIICCTB, JICHATypalus OCJIKOB NpPU HArpeBaHUM, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHHM C TpaBWJAaMU TEXHUKHA OE30MacHOCTH TMpU OOpameHuu C
BCIIECTBAMH W J1a0OpPaTOPHBIM OOOpPYAOBaHUEM, TIPEICTABIATH PE3YIHTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpPME 3aluCH YpPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GOpPMyYIUPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKA aHATU3HPOBATH XUMHUYECKYIO
UHPOPMAITUIO, TIOJYyYaeMyK |3 Ppa3HBIX MCTOYHHUKOB (CpelICcTBa MacCOBOM
uHpopMmaruu, IHTepHET U APYTUX);



chOpMUPOBAaHHOCTb ~ YMEHHMH  coOJoAaTh  IpaBWia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUSI B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXpPAHEHMsI CBOEr0 3J0POBBA M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAaTh
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHUX
BelllecTB, MoHumMas cmbica mnokazarens [1/IK, moscHsTe Ha mpumepax crnocoObl
YMEHBIIECHUSI W TPENOTBPALICHHUS WX BPEIHOTO BO3JCWUCTBUS HA OpraHU3M
YEJI0BEKa,

JUIsT 00y4aroImMXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS. YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUH;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYAIOIIUXCS: YMEHHE MCIOJIb30BATh
penbedHO-ToOUeuHyI0 cucTeMy oOo3HaueHui JI. bpaiins nns 3anucu XUMUYECKUX

bhopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHSI» OTPAKAIOT!

cOpPMHPOBAHHOCTh  NPEACTABICHUM. O XUMHYECKOHM COCTAaBJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B T[IO3HAHUU SIBIICHUU
npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JI pellIeHUs TPAKTUYECKUX 3a]a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpexe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKUIH 3JIeMEHT, aroMm, w3orom, S-, p-, d-
AJEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHUS, XUMUUYECKAs! CBS3b
(KoBaJICHTHAs!, HOHHAs, METAJUTMYECKasl, BOJOPOIHAS), KPUCTAUINICCKAs PEIIETKA,
TUNBl XUMWUYECKHX  PEAKLHH, PacTBOpP, IJIEKTPOJUTHI, HEIIECKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLUALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XAMHYECKON peakIiH, XUMHUYECKOE DPAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTHUYECKON aucconuranuu, nepuonndeckuil 3akon [[. M. Mennaeneena,
3aKOH COXPAHEHMS MACChl BEILIECTB, 3aKOH COXPAaHEHUs U IPEBPALLECHUs DHEPTUU
IpH XAMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHU S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHHUMAaHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUM, (DAKTOIOTMUECKUE CBEIIEHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOJIb30BaHUU BAKHEUIIINX HEOPTraHUUECKUX
BEILIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU YEIOBEKA,



c(hOpMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMCAaHUU HEOPTAaHMYECKHUX BEIIECTB U UX MPEBpaIlCHUMH;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIMKY JIJIsi
coctaBieHus (oOpMysn BEIIECTB U  ypPaBHEHUM XUMHUYECKUX  PEaKIHii,
cucremarndeckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOpPraHWYECKUX BemecTB (yrapHblii Ta3, YIJICKHCIbIA Ta3, aMMHAaK, rairéHas
W3BECTh, HETAEHAs! M3BECTh, MUTHEBAs COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEJIEATh BaICHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
cBs3M (KOBaJICHTHAs, MOHHAsI, METAUIMYECKasl, BOAOPOIHAS) B COCTUHCHHSIX, THII
KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BeIlecTBa (ATOMHAs, MOJICKYJISIpHAs,
WOHHAs, METAJUTMUECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHHUSCKHUX
COCIUHEHUI,

c(hOopMUPOBAHHOCTH yMEHUM yCTaHABIIUBATh MIPHUHAIC)KHOCTD
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OMNPENENEHHOMY KIacCy/Tpynime
COCMHECHMI (ITPOCThIC BEIIECTBA — METAJUIBI M HEMETAJUIbl, OKCHJIBI, OCHOBAHUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /J[.
N. MenneneeBa U IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO () YHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucteMbl
xuMudeckux siemeHtoB J[. M. MeHnneneeBa, WCHoib3ys TOHATHSA «S-, p-, d-
ANEKTPOHHBIC opOuTanu», «IHEPreTUYECKUe YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX SJIEMEHTOB U MX COCIUHEHUU
o TepuoJiam u rpynmam llepuoanyeckon CucTeEMbl XUMUYECKUX 3IeMeHTOB J1. 1.
Menneneesa,

C(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TCHETHUYECKOW CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOIUIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIINH;

c(hOpMUPOBAHHOCTh YMEHHS KJIAacCUPUIUPOBATH XUMHUYECKHE PEAKIHUH IO
pa3IMYHBIM TpHU3HAKaM (YHCIY W COCTaBy PEArHPYIONIUMX BEIIECTB, TCILIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENEHEW OKMCIICHHS 3JIEMEHTOB, 00paTUMOCTHU
PCaKIUy, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBJISITh YPABHEHUS PEAKIMN pa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpPAIIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH peaKlMU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB,;

c(hOpMUPOBAHHOCTb YMEHHMIl  pPACKpPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIHUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeEIIHero Bo3aeicTBus (nmpuniun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUUYECKHE TMPOLECCHI,
JIeXKalue B OCHOBE MPOMBIILICHHOTO TMOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke cHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUUECKUX MPOOIeMax XUMMUYECKOr0 MTPOU3BOJICTBA,

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHSATUSI «MAcCOBasi JIOJisI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUI Ta30B
MPU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJIHOTO M3 YUYACTBYIOUIUX B pPEaKIUU
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MaCChl
BEILIECTB, IPEBPAIICHUSI U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJia MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U Ja0OpaTOpPHBIM OOOpPYAOBaHUEM, a TaKXKe IpaBWiia OOpaIlleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMIOJTHEHUIO JIaA0OPATOPHBIX
XUMUYECKHUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBHIMOJHATH XHUMHUYECKUU
AKCIIEPUMEHT (pa3lio’keHHEe MEPOKCHIa BOJOPOa B MPUCYTCTBHH KaTalln3aTopa,
OMpEeNEeNICHUEe Cpelbl PpPacTBOPOB BEMIECTB € TMOMOIIBI YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON pEeaKIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha cylbdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KAaTMOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1ad 1Mo
TeMaM «MeTtauibl» U «HemeTamipl») B COOTBETCTBHHM C IpPaBWIAMU TEXHUKH
0€30MacHOCTU MpU OOpalIEHUHU C BEIIECTBAMU U Ja0OpPaTOPHBIM 000pPYTOBAHUEM,
MPEACTABIATh PE3yJAbTaThl XMMHUYECKOrO JKCIepUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIUN U (POPMyIUpOBaTH BHIBOALI Ha OCHOBE
ATUX PE3yJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
UHPOPMAITHIO, TIOJYyYaeMyK |3 pa3HBIX HMCTOYHHUKOB (CpelICTBa MacCOBOM
KOMMYHUKaIu#, UHTEpHET U IpyTruX);



chOpMUPOBAaHHOCTb ~ YMEHHMH  coOJoAaTh  IpaBWia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUSI B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXpPAHEHMsI CBOEr0 3J0POBBA M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAaTh
OIIACHOCTH BO3JICMCTBUSI HA )KUBBIE OPTaHU3MBbI ONPEAEIEHHBIX BELIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CHocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPTaHU3M YEIIOBEKA,;

JUIsl 00y4aroImMXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS. YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYAIOIIUXCS: YMEHHE HCIO0JIb30BATh
penbedHO-ToUeuHyI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dhopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (mudposbie)
Ne i/ KonTtpoubnbie | IlpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. Teopernyeckue 0CHOBBI OPraHN4eCKOi XUMHUH
[Ipenmet opranndeckon xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COCTUHEHUH A. 3 0 0 Uchi.ru. Ismart. SIKnacc
M. bytieposa
Utoro mo pazneny 3
Pa3gen 2. YrieBoaopoabl
2.1 [IpenenpHBIE YIIIEBOAOPOIbI — AJIKAHBI 2 0 0 Uchi.ru. Ismart. SIKnacc
HenpenenbHble yriieBOIOPObI: aJIKEHBI, )
2.2 pea o Hopoa 6 0 1 Uchi.ru. Ismart. SIKmacc
aJIKaJINEHBI, aJKUHBI
2.3 ApoMaTU4YecKue yriieBo0PO/IbI 2 0 0 Uchi.ru. Ismart. SIKmnacc
IIpupoaHbIe UCTOUYHUKH YIJIEBOAOPOIOB U .
2.4 PHPOA yr Hopoa 3 1 0 Uchi.ru. Ismart. SIKmacc
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kucjiopoacoaep:kaimue opraHndecKue coelnHeHus
3.1 Crnuptel. @eHon 3 0 0 Uchi.ru. Ismart. SIKnacc
Anwperunpl. KapOOHOBBIE KUCTIOTHL .
3.2 AETIA P 7 0 1 Uchi.ru. Ismart. SIKmacc
Crnoxuble 3¢upbl
3.3 VYraeBosl 3 1 0 Uchi.ru. Ismart. SIKnacc




Hroro no pazneny 13

Pasnen 4. Asorcoaepikaiue opraHu4ecKue coeJHHeHHs

4.1 AMUHBL. AMUHOKUCIIOTHL. benku 3 0 0 Uchi.ru. Ismart. dKmacc

Hroro no pazneny 3

Pasnes 5. BeicokoMoJIeKyIsIpHBIE COCANHEHUSI

5.1 [Tnactmaccel. Kayuayku. Bonokna 2 1 0 Uchi.ru. Ismart. SIKmnacc

Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 3 2




11 KJIACC

Kosnun4yectBo yacos DJIEKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM nupposbIe
Ne i/ P KonTtpoubnbie | IIpakTnueckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU
Crpoenune atoMoB. Ilepuonnyeckuii 3akoH
1.1 u [lepuoamueckas cucTeMa XUMHUIECKUX 3 0 0 Uchi.ru. Ismart. dKnacc
snemeHTOB JI. 1. Menaeneera
1.2 Crpoenne seuiectsa. Muoroobpasie 4 0 0 Uchi.ru. Ismart. SIKnacc
BELIECTB
1.3 XUMUYECKUE peaKIiu 6 1 1 Uchi.ru. Ismart. SIKnacc
Hroro no pazneny 13 Uchi.ru. Ismart. SIKnacc
Pa3gen 2. Heopranuveckasi XuMust
2.1 Meraiib 6 Uchi.ru. Ismart. SIKnacc
2.2 HemeTtanmst 9 1 Uchi.ru. Ismart. SIKnacc
53 CBsI3b HEOPraHUYECKUX U OPraHUYECKHUX 5 0 0 Uchi.ru. Ismart. SIKace
BELIECTB
Hroro no pazneny 17 Uchi.ru. Ismart. SIKnacc
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMus 1 KU3Hb 4 1 0 Uchi.ru. Ismart. SIKnacc
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTa ndpossbie
n/n Tema ypoka Bcero Kontpoaubie | IMpaxririeckite §3yqennﬂ :)Iﬁl;bal;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 [IpenMer opraHuYecKOM XUMUH, €€ 1 0 0
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHUsI OPraHUYECKUX
2 coequnenuit A. M. byrieposa, eé 1 0 0
OCHOBHBIE ITOJIOKEHHUSI
[Ipencrasienue o KiaaccupuKaIum
3 opraHuueckux Bemects. HomeHnkiatypa 1 0 0
(cucremaruyeckasi) U TPHBHAIBHBIC
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AnkaHbl: COCTaBUI/I CTPOCHHUE, 1 0 0
TOMOJIOTHUECKUHN Psifg
5 MeraH u 3TaH — npocTenime 1 0 0
IIPEJICTAaBUTENIN aJTIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOICTBA 1 0 0
7 OTuUiEeH U NPONUIIEH — IpocTeiine 1 0 0
IIPEJICTAaBUTENIN aJIKEHOB
8 [Ipaktuueckas padora Ne 1. «ITomyuenue 1 0 1
STUJIEHA U U3yYEHHE €r0 CBONCTB»
Anxamuensl. byramuen-1,3 u
9 metunoyraauen-1,3. Tlomyyenue 1 0 0

CUHTETHUYECKOTO KayyyKa U pE3UHbI




AJKUHBI: COCTaB U 0COOCHHOCTH CTPOCHHUS,

10 TOMOJIOTMUECKUHN psi. ALETHIIEH —
IIPOCTEHILNN NIPEACTAaBUTEIb AIIKUHOB

1 Brluncrienus 1o ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 0eH30J1 1 TONyoJ1. TOKCHYHOCTD
apeHoOB

13 I'enernyeckas CBsI3b yIJI€BOI0POIOB,
NPUHAAISKAIIMX K pa3IHYHBIM Klaccam
IIpupoaHble HCTOYHUKH YTJIEBOJOPOJIOB!

14 NPUPOIHBIN Ia3 U MOMyTHHIE HE(PTAHBIE
ras3sl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTJIEBOJOPOJIOB!

15 NPUPOIHBIN Ia3 U MOMyTHHIE He(PTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KoHnTponsHast padota no paszaeny
«YTII€BOAOPOIABI»

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: ITUICHTITUKOIb U
TIUIEPUH

19 @DeHOJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerupl: GopMaNbIeTUa U
areranpaeruy. AeToH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHMCIIOTBI»

23

CTCapI/IHOBaSI M OJICMHOBAasA KHUCJIOTHI, KaK
NpCACTABUTCIIN BBICIIUX Kap6OHOBBIX
KHCIIOT

24

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHMCJIOT, UX MOIOIIEE TENCTBUE

25

CrnoxHble 3(hupbl KaKk TPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX

3pupoB

26

Kupsl: ruaponuns, npuMeHeHue,
Onosornyeckas poib KHUPOB

27

VYTieBoIbl: cocTaB, Kilaccuukanus.
Bakueiiue npeacraBuTeNIu: TIIFOK034a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nemntono3a kak mpupoIHbIe
MOJIUMEPDI

29

KoHnTponsHas padota no paszaeny
«Kucnopoacoaepxkaiine opraHUuecKue
COEIVHEHUS»

30

AMMWHBI. METUJIAMHUH U aHUJIUH

31

AMMHOKHCIIOTHI Kak aM(OTepHbIe
OpraHUYecKue COCAMHEHHS, UX
Ouosornyeckoe 3HayeHue. [lentumapl.
benku kak npupoaHsie
BBICOKOMOJIEKYIIPHBIE COCAMHEHUS

32

YPpok NOBTOPEHUS TPONIAEHHOTO
Marepuaia.

33

[IpomexxyTouHast arrecranus.




OcHOBHBIE IOHATHSI XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN.

34 OcHOBHBIC METOIBI CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[InacTmaccel, KayudyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHH S

JIEKTPOHHBIE
nupposeie
o0pa3oBaTe/ibHbIE

pecypcsbl

XUMHYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToOMOB

Ilepunoanueckuit 3axoH u Ilepuoguueckas
CUCTEMa XUMUUYECKUX 3JieMeHToB JI. U.
MeHpeneeBa, ux CBsI3b C COBPEMEHHOMN
TEOpPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYCCKUX 3JIEMEHTOB U UX COCAUHCHUH I10
rpymniaM U nepuojam. 3HaueHue
MIEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHU4eckux 3nemenToB .M. MeHpaeneena B
pPa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKasl CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHHSA
KOBAJICHTHOU CBSI3U. BonopoiHas CBA3b

BanieHTHOCTB. DIIEKTPOOTPULIATETLHOCTb.
Crenens okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO
CTPOEHUS

IToHsTHE O NUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBast 10J1s BeLlecTBa B pacTBOPE




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COeMHEHUM. [ 'eHeTnueckas
CBS13b HEOPraHMYECKUX BEIIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccugukanust XMMHYECKHX peakuuil B
HEOPraHU4YeCKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXpaHEHUS U MIPEBPALLCHUS SJHEPIUU IIPU
XUMUYECKUX PEAKLUAX

CkopocTtb peakunu. OOpaTuMble peaKiuy.
XHUMHUYECKOE pABHOBECUE

10

[Tpaktuueckas padora Ne 1. «Bnusiaue
pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUU»

11

DrekTpoauTHuecKas quccoruanus. [lousTue
0 BojiopoiHOM mokasatene (PH) pactopa.
Peakuuu nonHoro oomena. I'maponms
OpPraHUYECKUX U HEOPraHMUCCKUX BEIICCTB

12

OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE
peaxiuu. [lonstue 00 amekTponau3e
pacIuIaBoOB U PaCTBOPOB COJIEU

13

KonTtponpHast pabota no pazaeny
«Teoperndeckre OCHOBBI XUMUU»

14

Meraiel, ux nosoxenue B [lepuoanueckoit
CHUCTEME XMMUUECKUX 3JieMeHToB JI. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O01ue pu3nIecKue CBOMCTBA
METaJJIOB




15

CrninaBbl METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIPSHKEHUN METAIIIOB

16

XUMHYECKHE CBOUCTBA BaXKHEUIITNX
MeTayu10B (HaTpUid, KaJui, KaJlbIyid, MarHuH,
AIFOMHHHI) U UX COeTUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeqUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, Kejle3a U UX
COeqUHEHUN

19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 337124 [10 TeEMe
«MeTtanne»"

20

Hemeramibl, uX N0JI0KEHUE B
[lepuoanueckoil cucreMe XUMHYECKHUX
anemeHTOB JI. . MeHnaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

dus3nyeckre CBOMCTBA HEMETAIIOB.
Annotpornust HeMeTayuioB (Ha mpumepe
KUCJIOPO/a, cepsl, pochopa u yriieposa)

22

XUMHUUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COoeJUHEHUN

23

XuMu4ecKue cBOMCTBa a30Ta, pocodpa 1 Ux
COECIMHEHUN

24

XHUMHUYECKUE CBOMCTBA YIIepo1a, KPEMHUS U
HUX COCIUHCHUN

25

IIpuMeHeHne Ba)KHENINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHUE U CUCTEMATU3ALIMS 3HAHUN 110




TeMme «Hemeramer». Beruucieuus mo
YPABHEHUSM XMMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTABHBIX 337124 110 TeEMe
"Hemeranmust"'»

28

KonTponpHas pabora mo temam «MeTamibi»
u «Hemertannpr»

29

HeOpFaHI/I‘IeCKI/Ie N OPraHn4CCKUC KUCJIOTHI.
HeopFaHqucm/Ie 1 OPraHn4CCKUC OCHOBAHUS

30

AmdoTtepHbIe HEOpraHUYECKHUE U
opraHuydeckue coeauneHus. I'enernueckas
CBSI3b HEOPraHMYECKUX M OPraHMYECKHX
BEILIECTB

31

VYPok noBTOpEHUs NPOIAEHHOTO MaTepUaa.

32

[IpomexxyTouHas arrecrauus

33

Poip XuMHH B 00€CIIEUeHHH DKOJIOTHIECKOH],
JHEPreTHYECKON U MUIIEBOI 0€30IacHOCTH,
pasBuTHH MeaUIMHEL. [IpeacraBnenus o0
00X HAYYHBIX MPUHITUTIAX
MPOMBIIUIEHHOTO MOJYYEHUS BAXKHEUIINX
BEIICCTB.

34

UYenosek B MUpE BELIECTB U MAaTEPUAIIOB.
XuUMUs U 3I0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» Xumust, 10 knacc/ IN'abpuensa O.C., O01ecTBO ¢ OrpaHHYEHHON
0oTBETCTBEHHOCTHIO «[[PODA»; AkiimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemenue»

» Xumus, 11 knacc/ 'abpuensa O.C., OOmEecTBO ¢ OrpaHUYCHHOU
OTBETCTBEHHOCTHIO «J/[PODA»; AkuimoHepHoe 0011ecTBO «M31aTenscTBO

«IIpocsemenue»

METOANYECKUE MATEPUAJIbBI JJISA YUUTEJIA

Xumus (0a30BbIi ypoBeHb). Peanmzanus tpedoBanuit ®I'OC ocHOBHOTO 00111eT0
oOpa3oBaHus: MeToAMUYeCKOe mocooue s yuutens / Kapepuna A. A., [Tudayruna
I'.B.; mox pexn.

I'. B. [luuyrunoii. M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHUs
PAO», 2022. 81 c.:

HJI.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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