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Pabouass mporpamma yuebHoro mnpeamera OVYII.07 Xwumus pa3zpaboTraHa Ha OCHOBE

TpeOOBaHMI:

¢denepanbHOrO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAAapTa  CPEIHEro
npodeccuoHaIbHOTO 00pazoBanHms 1Mo crienuaibHOCTH 13.02.12 DnekTpuyeckne CTaHIUH,
CETH, UX peJIeiHas 3allliTa U aBTOMATU3AllMs, YTBEP>KIESHHOTO NMprUKa3oM MUHHUCTEPCTBA
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Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B MuHwocte Poccun
07.06.2012 N 24480);

noyioxkeHnii deaepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPEIHETO 00IIIEero 00pa30BaHuUS,
YTBEpXKICHHOW mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccuu 12 uronst 2023 r. N 74228), B 1.u. DeaepanbHoit
paboueii mporpaMmel o yueoHoMy npeamery " Xumus" (6a30BbIi YPOBEHbD);

C YYETOM IOJy4aeMOU CIIeHUaIbHOCTH.

B COOTBCTCTBHHU C pa6OLII/IM y‘le6HbIM IIJ1aHOM

PazpaboTumk:

OcmanoBa Aiimar AnueBHa, ipenogasaresb ' BIIOY P/l « Texauueckuit Kouie ik UMEHU
P.H. Amypanuesa»

© OcmanoBa Aiimat AnmnesHa 2025

© I'BIIOY PJ] «Texumuecknit kommemk P.H. Amrypammesay 2025



COJEPKAHUE

AU S o

T[TOACHUTEJIBHAS BAIIMCKA .....ooiiiiieeeeee ettt 4
[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA XUMUA ...7
COHEPXAHUE YUEBHOI'O IIPEAMETA XUMUJ S ....cc.cooiiiiiiiiiiiiieeeeeeee 21
OBFBbEM YYEBHOI'O I[TPEJMETA U BUJIbI YYEBHOM PABOTBI...........cocveeereean... 42
TEMATUYECKOE IINTAHUPOBAHUE YUYEBHOI'O ITPEAMETA XUMUA................ 43
YCIJOBUA PEAJIN3ZALIMN YYEBHOTI'O ITPEAMETA XUMUJS ......oooviiiiiiiiiieenee 53
6.1 MarepraTbHO-TEXHIUUECKOE OOCCTICUCHUE ... .c.vveeereeereereenseeenseensneenseesseessseensnesseessneeseensns 53
6.2 NadopmarrioHHOe 00€CTICUCHHIE PEATUZAIMH TPOTPAMMBL......cccvveerrerreenreenereeseennneeseenens 53



1. HOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamMmma ydeOHOTro mpeaMera XUMHs peaHa3HaueHa JJIs U3ydeHUs] (PU3UKU
IPY pealn3aluy CpeaHero o0mero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI OATOTOBKH
CIIELIMAIMCTOB cpenHero 3BeHa 13.02.12 DnexkTpuyeckue CTaHIuu, CETH, UX pelieHas 3aluTa 1
aBTOMAaTH3aLUsl.

YueOHbIl peaMeT XUMHUS TPUHAIICKUT MpeaMeTHol obmactu EcTecTBeHHO-Hay4YHBIE
npenmetel, PI'OC cpempnero obmiero oOpa3oBaHHs, W HM3y4aeTcs B COCTaBe O00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIIHPHOTO ITUKJIA.

Pabouast mporpamma yueOHOTO mpenMera Xumusi (06a30BBI YpoBeHB) pa3zpaboTaHa Ha
ocHoBe TpeboBaHmii K pesyiabTataM ocBoeHus PI'OC COO, a taxxke denepaibHON padboueit
MPOrPaMMBbI BOCITUTAHUSI.

PaGouas mporpamma mo XxuMmuu pa3paboTaHa Ha OCHOBE TpeOOBaHHIl K pe3yibTaraM
OCBOCHHSI OCHOBHOI 00pa3oBarenbHOM mporpammel, npeactaBieHHbx B PI'OC COO, ¢ yuetom
KoHnenmmu npenogaBanus yuyeOHoro npeamera "Xumus" B 00pa3oBaTeNIbHBIX OpPraHU3aIUIX
Poccuiickoit ®eneparnyu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBbI, 1 OCHOBHBIX
MOJIOKEeHUH (enepanbHON paboueil mporpaMmbl BOCITUTAHHUS.

OcHOBY MOAXO0/I0B K pa3pabOTKe NpOrpaMMbl IO XHUMHUHU, K OIPEAEICHHUIO O0OIIei
CTpaTeruu 0O0y4YeHHsI, BOCHUTAHMS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro MpeamMera
"Xumusa" Ha 0a30BOM YpOBHE COCTaBWIM KoOHLeNTyalbHble mnonoxenus PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, COAepKaHUsI, Pe3yIbTaTOB 00yUYeHHS U TpeOOBaHUI K YPOBHIO
MOJITOTOBKU BBITYCKHHUKOB.

B cooTBeTcTBUU C TaHHBIMH MOJIOKESHUSIMH IIPOTPaMMa M0 XUMUU (0a30BbIi YPOBEHB):

— yCTaHaBIMBAaeT 00s3aTelbHOE (MHBapUAHTHOE) MPEIMETHOE COJEp>KaHUE, OIMpeesieT
KOJIMYECTBEHHBIC M KAYECTBEHHBIC €r0 XAPAaKTCPUCTHKU HA KAXKIOM JTale WU3YYCHHUS
npeaMera, MpeAyCMaTpUBAaeT  MPUHIUIBL  CTPYKTYPUPOBAHHSI  COACPKAHHUS U
pacnpeneseHus ero no KjiaccaM, OCHOBHBIM pasjiesiaM U TeMaM Kypca;

— JlaeT TpPHUMEPHOE pacmperesicHHe Y4YeOHBIX 4YacoB [0 TEMATHYECKHM pasJielam,
PEKOMEHIyeT MPUMEPHYIO IOCIEN0BATEIBHOCTh HM3yUEHUS OTIENBHBIX TEM Kypca C
Y4EeTOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN;

— JaeT METOAMYECKYI0 WHTEpHpeTaluio Ieleil UW3ydeHus TMpeAMeTa Ha YPOBHE
COBPEMEHHBIX IIPUOPUTETOB B CHCTEME, COICPKATEILHON XapaKTePUCTHKH ITIAaHUPYEMBIX
pe3yNbTaTOB OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOW MpOrpamMMbl  (JIMYHOCTHBIX,
METaNpPeMETHBIX,  MPEJAMETHBIX), OCHOBHBIX  BHJOB  y4eOHO-ITO3HABATEIIHHON
JESTENIbHOCTH 00y4aroIerocs o OCBOCHUIO coJiep:kaHus npeamerta. [1o Bcem Ha3BaHHBIM
MO3UIIMSIM B IPOTPAMMeE 10 XUMHH COOJTI0/IEHA MPEEMCTBEHHOCTS € eiepaibHON paboueit
MPOrPaMMOii 0 XUMHUH.

Xumuyeckoe oOpa3oBaHHE, II0JIydaeMO€ BBIITYCKHUKaMU 00I1e00pa3oBaTelbHON
OpTaHM3aINH, SIBISIETCS HEOTHEMIIEMOW YacThl0 UX OOPA30BAHHOCTH U CIYKHUT 3aBEPIIAIOLIIM
ATAoOM peaju3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIINUX
[EJIOCTHOW CHUCTEME XMMHMYECKOro oOpa3zoBaHus. KitoueBble 1EHHOCTH KacarOTCsl MO3HAHUS
3aKOHOB TPHUPOABI, (HOPMHUPOBAHUSI MHUPOBO33PEHHUS U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0pPOBbIO M TPUPOAHOHN cpene.
Peanusyercs xumuueckoe oOpa3zoBaHHE OOydalOLIUXCS CpeACTBAMH Y4eOHOro IpeaMera
"Xumus", coep:kaHue U MOCTPOEHUE KOTOPOTO OMpeAeNieHbl B MPOrpaMMe M0 XUMHUHU C YYETOM
CrenupUKA HAyKA XUMHH, €€ 3HAYCHHS B TO3HAHUHM TPHUPOJLI M B MATEPHAILHOW >KU3HH
oOmiecTBa, a TakXKe C y4eToM OOMIMX IeNield W MPUHIIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero obmero oopazoanus B Poccuiickoit deneparun.

[Tpu popmupoBanuu conepxkanus npeamera "Xumus" yaTeHbl CIEAYIONUE TTOJT0KEHHUS O
cnieruuKe U 3HAYCHUH HAYKH XUMUHU.
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XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B CO3IaHUH HOBOU
0a3bl MaTepUaIbHOM KYJIbTYpPbl, BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PAIIMOHAIIEHOTO HAYYHOT'O
MBIIICHHS], B CO3JIaHHE IEIOCTHOTO NPEACTABICHUs 00 OKPYXAIoIeM MHUpPE KaK O €IHHCTBE
IPUPOBI U YeNIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHM Ha OCHOBE IIOHMMAaHHUs BEIIECTBEHHOI'O
COCTaBa OKPYJKAIOLIETO MHUPA, OCO3HAHMSI B3aUMOCBSI3M MEXKAY CTPOEHHEM BEIIECTB, HX
CBOMCTBaMM U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUS.

CoBpeMeHHas XUMHUS KaK HayKa cO3UaTellbHasl, HayKa BBICOKUX TEXHOJIOIMM HalpaBieHa
Ha pelleHHe TIJ00aJbHBIX MpOo0JIeM YCTOHYMBOIO pa3BUTHS 4YEJOBEUECTBA - CHIPbEBOH,
HHEPTreTUYECKOM, MUIIEBOH, HSKOJIOTMYECKOH O€30ImacHOCTH W OXpaHbl 3JI0pOBbs. TecHO
B3aMMOJCHCTBYsl C IPYTMMHU €CTECTBCHHBIMU HAayKaMH, XMMHs CTajla HEOTHEMIIEMOM YacTbIO
MHUPOBOU KYyJIBTYpbl, HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOTO TPyJa U KU3HH KaXKIOTO UICHA
oOuiecTna.

B coorBercTBHM ¢ OOMMMHU HENsAMU M NPUHIUIIAMH COJAEpKaHHe mpenMeTa "Xummus"
(6a30BBI YpOBEHb U3yUY€HMs]) OPUEHTUPOBAHO IPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJATrOTOBKY 00yUarOMIMXCsl, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEHIHOTO BKIIFOYEHUS B KU3Hb COLIMYMA, IPOAOIKEHHsI 00pa30BaHMsl B PA3JIMYHbIX 00aCTX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

Cocrapnsgromumu  npeamera "Xumus" SBISIOTCS 0a30Bble Kypcehl - "Opranuueckas
xumusa" 1 "OO1as U HeopraHuyecKass XuMus'", OCHOBHBIM KOMIIOHEHTOM COZEpKaHHsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAYKH: CHUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUH (C BKIIOUECHHEM
3HaHMUN U3 001EeN XMMHUH) U OpraHrnueckoil xumun. @opMupoBaHUEe JaHHON CUCTEMbI 3HAHUH IpU
U3yYEHHUH IpeaMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conep:kanus KypcoB - "Opranundeckas xumus" u "OOmas u HeopraHudeckas
xumusa" copMHUpOBaHa B MPOTrpaMMe 10 XMMUHU Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YYCHHUIO
yuyeOHOro Martepuasia M OOYyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUU Ha
ONpEENIEHHbIX TEOPETUYECKUX YPOBHAX. B Kypce opraHnyeckol XUMHM BeEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX IPEICTaBICHUNW O CTPOCHHM BEILECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIIECTBaX JAar0TCsd B Pa3BUTHH - OT YIJIEBOJOPOJOB J0
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUHU MOIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUsS MEpBOHAYaJIbHBIE
MPEJICTABICHUS] 0 XUMUYECKON CBS3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

B nmpeamere "Xumus" 6a30Boro ypoBHSI paccMaTpHUBAaeTCs W3YUYEHHBIH TEOPETUUYECKUMN
MaTepHal U (PakTOJIOTHYECKUE CBEACHNUS O BEIIeCTBaX U XUMHUECKON peakiuu. Tak, B 4aCTHOCTH,
B Kypce "OOmas u HeopraHuyeckas XuMus" oOydaroIMMCs MPEAOCTaBISETCS BO3MOKHOCTh
0CO3HaTh 3HAYEHHE MEPUOANYECKOr0 3aKOHa € OOIIETEOPETHYECKUX U METOAOJIOTMYECKHX
MO3UIMUH, TITy0Xe MOHATh UCTOPHUUECKOE U3MEHEHHE (DYHKIUI 3TOro 3aKoHa - OT o0oOuiaromen
710 OOBSICHAIOLIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNN, A TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIOJIHSIETCS € DJIEMEHTaMH COZACpXKaHMs, MUMEIOIIMMHU KyJIbTYPOJIOTMYECKUA W IPUKIAJHON
XapakTep. JTU 3HAHUS CIIOCOOCTBYIOT NOHMMAHHUIO B3aMMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMmu,
PaCKpBIBAIOT €€ POJIb B [TO3HABATENILHON U IPAKTUYECKOH AEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIMTAHUIO YBAXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U IPAKTUUECKUX MPHIIOKEHUN
XUMHHU, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIUBATh NHPOPMAIUIO U IPUMEHSTH €€ JIJIs
MIOTIOJIHEHUSI 3HAHUH, PEIICHNS UHTEIUIEKTYaIbHBIX U IKCIEPUMEHTAIbHBIX UCCIIEN0BATEIbCKUX
3agau. Coneprkanue yueOHoro npeaMera "Xumus'" 1aHHOTO YPOBHS U3yU€HHUS] OPUEHTUPOBAHO Ha
(dopmHpoBaHUEe y 00YyYarOIIUXCS MHPOBO33PEHUECKOW OCHOBBI JUIs MOHUMaHHs (UIOCO(CKUX
uaeH, TakuX Kak: MaTepuajbHOE E€IUHCTBO HEOPraHMYECKOr0 M OpPraHu4eckoro MHpa,
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00yCJIOBJICHHOCTb CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHMEM, MO3HABAEMOCTh HPUPOIHBIX
ABJICHUN TyTeM OKCIIEpUMEHTa M PpEUICHUS NPOTHUBOPEUYHM MEXIy HOBBIMH (akTaMu U
TEOPETUYECKUMH MPENNOCHUTKaMHU, OCO3HAHNUE POJIH XUMHUH B PELICHUN SKOJIOTUYECKUX TPOOIIeM,
a Takxe mpobsieM cOepeKeHUsI YHEPreTHUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJOTUI
¥ MaTepUaoB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHA U COLUAIM3AIMHN OOYyYaroIIUXCS
OPUHATBIE TPOTPaMMON MO XHMHUHM MOIXOABI K ONPEACICHHUIO COJEPKAaHHUS W TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMHUpOBaHHE Yy OOYYAIOIIMXCS YHHUBEPCAIbHBIX Y4EOHBIX
NecTBUH, UMeIuX 0a30Boe 3HAYCHHWE JUIS PA3IUYHBIX BHJOB JICATEIIHOCTH: PEIICHHS
npo0JieM, MoKcKa, aHar3a u 00padoTku nH(pOpMaIK, HEOOXOAUMBIX JIJISl TPHOOPETEHUS OIbITA
MPAKTUYECKOW U HMCCIIEN0BATEIBCKON JNEATEIIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B ITO3HAHUU
XUMUH.

B npaktuke npenogaBanusi XMMHUK KaKk Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUsl, TaK U
Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHusl, IPU ONPEIeSICHUU COAePKATEIbHON XapaKTePUCTHKU
Heneil M3y4yeHus IpenMeTa HalpaBICHUEM MEPBOCTENIEHHOW 3HAUYMMOCTH TPATUIMOHHO
npusHaercss (OpPMHUPOBAHME OCHOB XHUMHUYECKOW HAyKHM KakK O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUIECKOH AEATEIBHOCTH YeNIOBEKA M KaK OTHOTO 3 KOMIIOHEHTOB MHUPOBOM
KylIbTypbl. C METOAMYECKON TOUKH 3pPEHMsI TaKOM MOIXOJ K OMpPENEICHUIO IIesiel U3y4YeHHs
IpeMETa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

I'maBHBIMM UensIMM U3ydeHHsT mpenMera "Xumus" Ha ypOBHE CpeIHEro oOIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

— (opmupoBaHue CcHUCTEMbl XHMHUYECKMX 3HAHMM KaKk BaKHEHIIEW COCTaBIIsIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPHHM XWUMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

— (QopmHpoBaHUE U PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX IMO3HAHHS BEIIECTB U
XUMHUYECKHX PEaKIHi, HEeOOXOUMBIX IJIsl MPUOOpPETEHHs] YMEHUN OpPHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMHUECKUX SIBIICHUH, MMEIOIINX MECTO B MPHUPOJIE, B MPAKTHYECKON U
MOBCEHEBHOM JKU3HU;

— Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIOJCHUEM U 00BSICHEHHEM
XUMUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM TIpaBWJI O€30MacHOro OOpalieHus ¢
BEIIIECTBAMH.

ConeprxatenpHasi XapaKTEpUCTHKA IIeJIeH U 3a/1a4 M3YYCHUS TpeMeTa B IMPOrpamMme o
XMMHUH YTOYHEHA M CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CHUCTEME
oOpa3zoBanus. CeroiHs B MPENOJaBaHUNA XUMHH B OOJBINEH CTENEHH OTIAETCS MPEIIOYTeHUE
NPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOy4YeHMs, OpPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIIYCKHHMKA 00111e00pa30oBaTeNbHOM OpraHu3aliy, BiIaJCIOLIEro He HaOOpOM 3HaHUM, a
(YHKIMOHAJIBHONH TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHMSIMU AaKTUBHOTO IOJYy4EHUS
3HAHUH U TPUMEHEHUS UX B PEATBHOM KU3HU JUIS PEIICHHUS MPAKTUYECKHX 3a/1a4.

B 5710i cBs13u pu u3ydeHuu npeamera " Xumua" JOMUHHUPYOIee 3HaueHHue TPpHoOpeTaoT
TaKue MeJH U 3a7a49M, KaK:

— aganTanmus  OOy4aroImuMXCs K  YCIOBHSAM JHHAMHYHO  pa3BUBAIONIETOCS  MHpA,
(dbopMHpOBaHHE MHTEUIEKTYaJbHO PA3BUTOH JIMUHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIFHOMY TPHUHITHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

— (QopMmupoBaHHE Yy OOYYAIOIIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATBHOE 3HAUYCHHUE IS PA3IMYHBIX BUJIOB JESTEIHHOCTH: PEIICHUS
npobiem, MoucKa, aHajau3a u 00paboTKH HHPOPMALIUHU, HEOOXOIUMBIX JJIsl IPHOOpETeHUS
OTIBITA JESATETHHOCTH, KOTOpPAsi 3aHUMAeT BYKHOE MECTO B TIO3HAHUHU XUMHH, a TAKKE JIIS
OLIEHKM C MO3MLIMKA HKOJOTHYECKOM Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHU3M YelIOBEKa W IPUPOIHYIO CPENY;
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— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00yJaromuxcs: CoCOOHOCTH CaMOCTOSATENBHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBETCTBUM C JKM3HEHHBIMM IOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTHH Ul MOUCKA W aHaju3a y4eOHON M Hay4YHO-IOIYJISIPHOM
UH(POPMALIUU XUMHUYECKOTO COJCPKAHUS;

— (QopmupoBaHUuE U pa3BUTHE Y 00YYAIOLIMXCS aCCOLUATUBHOTO U JIOTMYECKOIO MBIIIIJICHNUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPY IUIAHUPOBAHUU U NIPOBEICHUN XUMHUYECKOTO KCIIEPUMEHTA;

— BOCHHUTaHUE Yy OOydarouxcsi yOeKIEHHOCTH B T'yMaHUCTMYECKOW HalpaBIEHHOCTH
XMUMHH, €€ BaXHOM pOJIM B pEIICHHH TJI00aTbHBIX MNPOoOJIeM pPalMOHAIBHOTO
IIPUPONONOIL30BAaHU, IIONOJIHEHUS OJHEPreTMYECKUX pPECypCOB U COXPAHECHHUs
IPUPOHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K IPUPO/IE
U CBOEMY 3710pPOBBIO, a TAK)KE MPUOOPETEHMsI ONbITA UCII0JIb30BAHMSI [TOJyUYCHHbBIX 3HAaHUH
JUIsL TIPUHSATHS TPaMOTHBIX PpELIEHUM B CUTyalMsX, CBSI3aHHBIX C XHUMHUYECKUMU
ABJICHUSIMU.

Hemn n 3amaun m3ydeHus npeamera "XuMmus" MONYYWIH MOAPOOHYI0 METOIHMYECKYIO
MHTEpIIpETAMIO B pasaene "[nanupyemblie pe3ysibTaTbl OCBOEHUS IPOrPaMMBI 110 XUMHUH'"', TAKUM
o0pa3oM 00ecle4eHO YeTKOe IMPEACTAaBICHUE O TOM, KaKM€ 3HAaHUS M YMEHUS UMEIOT MPsAMOE
OTHOLICHHE K pealIn3allui KOHKPETHOM LIEJIH.

BHyTpeHHsIl OlleHKA BKJIIOYaeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYIIyI ¥ TEMaTUYECKYIO OLIEHKY;

— UTOTOBYIO OILICHKY;

— IPOMEXYTOUHYIO aTTECTALUIO;

— IICUXOJIOTO-II€aroruueckoe HabroAeHue;

— BHYTPEHHHI MOHUTOPHHI 00pa30BaTEIbHbBIX JOCTHIKEHUH 00yUYarOIMXCsl.

JUTUTETbHOCTh KOHTPOJIBHOW paboThl, sBISIOMIEHCS (HOpMO NMHUCBMEHHOW TMPOBEPKU
pe3yabTaToB OOyuYeHHMs] C LEJbI0 OLEHKHM YPOBHS JIOCTHXKEHHUS MNpPEeIMETHBIX M (WJIH)
METaNnpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 JIBYX YPOKOB (He Oosiee yeMm 45 MUHYT
KaKJIbIH ).

JIMUTEeNbHOCTh TIPAKTUYECKON PAaOOTHI, SBISIONICICS (HOpPMON OpraHU3aIMu yueOHOTO
npoliecca, HalpaBICHHOW Ha BBIPAOOTKY y OOyyaromMXcs MPAaKTUYECKMX YMEHMH, BKIIOUast
nabopaTopHble, WHTEPAKTHBHbIE M HWHblE pabOTBl M HE sBIAOLIEHCS (QOpMONH KOHTPOJI,
COCTaBJIIET OJMH ypOK (He Oosiee yeM 45 MUHYT).

[Ipu sTOM 00BEM yueOHOrO BpPEMEHM, 3aTPAYUBAEMOr0 Ha IPOBEIECHHE OLEHOYHBIX
npolenyp, He JojbkeH npesbimath 10% oT Bcero oobema yuyeOHOro BpEMEHM, OTBOAMMOrO Ha
M3y4deHue JaHHOTO Yu4eOHOTro mpeaIMeTa B JaHHOM TPYIIIe B TEKyIeM yueOHOM Toay".

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOT'O IPEIMETA
XUMUA (BA3OBbBIM YPOBEHD)

JIM4HOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTH OOYYaroIuXxcs
PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MOZUIIMEH TUIYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAULIHNOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIMPEHNE KU3HEHHOTO OMBITa M OMBITA JCATEIHLHOCTH B
mpollecce  pealu3alvi  CPEeICTBAaMH  Y4eOHOTO  TMpeaMeTa OCHOBHBIX  HampaBleHUM
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbraTte wu3ydeHus yudeOHOro mnpeamera Xumus Yy oOydvaromerocss OyayT
c(OpMHPOBAHbI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:



B cootBeTcTBHU ¢ TpeboBanusasmu ®I'OC COO

YTouHeHHbIEe JHYHOCTHbIE pe3yJabTaThl

®OII COO

TPaXXIaHCKOTO BOCIIMTAHUA !

c(hOpMHPOBAHHOCTD TPAKAAHCKON ITO3UITHU
o0ydarolierocst Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, yBaXKCHUE 3aKOHA M IPABONOPAIKA;
NPUHATHE TPAJUIIMOHHBIX HAllMOHAJIbHBIX,
00IIeYeTOBEYECKHX ITYMaHUCTHYESCKUX 1
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HaIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COILIMANIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
HpH3HAKaM;

TOTOBHOCTB BECTH COBMECTHYIO JICSITEIbHOCTD B
MHTEpecax rpakJAaHCKOro 00IIecTBa, y4acTBOBATH B
caMOyHpaBJICHUH B 00111e00pa30BaTeIbHON OpraHU3aluu
U IETCKO-IOHOIIECKUX OpraHH3alusIX;

YMCEHUEC BSaHMOﬂeﬁCTBOBaTL C CoOqMaJIbHBIMU
MHCTUTYTAMH B COOTBETCTBHUH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTAPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) Tpa)kJaHCKOTO BOCTIUTAHHUS:
— OCO3HaHHMS 00YYAIOIIIMICS CBOUX

KOHCTHTYLIMOHHBIX NPaB ¥ 0053aHHOCTEH,
YBa)KEHUSI K 3aKOHY U NIPaBONIOPAIKY;
MIPECTAaBICHNS O COLUAIBHBIX HOPMaxX U
MIPaBUIIAX MEXJINYHOCTHBIX OTHOIIEHUI! B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU
JEATEIBHOCTHU NIPH CO3IaHUH yIeOHBIX
MIPOEKTOB, PEIICHUH YIEOHBIX U
MIO3HABATENbHBIX 337124, BHITIOTHCHUN
XMMHYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH  TOHMMAaTh M IPUHAMATH
MOTHBBI, HAMEPEHUs, JOTMKY M apryMEHTHI
JpyTUX TpU aHaIu3e pa3lIUYHbIX BHJIOB
y4eOHOIl NesITeNbHOCTH;

NaTPpUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKON TPayKTaHCKOM
WAEHTUYHOCTHU, IATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapojy, 4yBCTBa OTBETCTBEHHOCTHU niepea PoauHoM,
TOpJIOCTH 3a CBOU Kpail, cBOIO0 PonnHy, CBOH S3bIK U
KyJIBTYpY, IPOILLIOE U HACTOAIIEe MHOIOHAIIMOHAIHHOTO
Hapona Poccuu;

[IEHHOCTHOE OTHOILIICHHUE K TOCYJapCTBEHHBIM CMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACJIEUIO, TaMSTHUKAM,
TpaauuusaM Haponos Poccun, noctuxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;
uieiiHas yOeXIeHHOCTh, TOTOBHOCTE K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CYIBOY;

2) NaTpUOTUYCCKOTO BOCIIUTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K HUCTOPUUYECKOMY
1 HAyYHOMY HacleHI0 OT€4ECTBEHHOM
XAMUU,

YBa)KE€HMUS K MIPOLIECCY TBOPYECTBA B
00J1aCTH TEOPUHN U MPAKTUIECKOTO
MMPUMEHCHUA XUMHUHU, OCO3HAHUA TOI'O, YTO
JOCTWIKEHHS HAYKH €CTh PE3ybTaT
JUTHTENEHBIX HAOMIOACHNH, KPOTIOTITUBBIX
JKCIIEPUMEHTAIbHBIX [IOUCKOB,
MIOCTOSIHHOT'O TPYJIa YYEHBIX U MPAKTUKOB;
HHTEpeca U M03HaBaTENbHbIX MOTUBOB B
MOJIyYE€HUH U MOCJIEIYIOIIEM aHaTU3e
HHPOPMALINH O TIEPEIOBBIX JOCTIKEHISIX
COBpPEMEHHON 0TEUEeCTBEHHON XUMUH;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA:

0CO3HaHHE JYXOBHBIX LIEHHOCTEW POCCUIICKOT0 Hapo/a;
c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI,
ATHUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHHE JIMYHOr'O BKJIaJla B IOCTPOECHUE YCTOMUHUBOIO
Oymyuiero;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJUTEIISM U (HJIH)
JIPYTUM 4JI€HaM CEMbH, CO3JIaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBUHU C TPAAUIIUAMHU HAPOJIOB POCCI/II/I;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, OTUYECKOI'O
TIOBEACHUSA;

CHOCOOHOCTH OIIEHUBATh CUTYAIHH,
CBsA3aHHBIC C XUMHWYCCKUMHU SABJICHUIMHU, U
NPUHUMATH OCO3HAHHBIC PELICHHS,
OPHEHTHPYSICh HA MOPAITEHO-HPABCTBEHHbIE
HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOC MOBEJICHUE U
MOCTYIIKH CBOMX TOBAapHIIEH ¢ MO3UIHit
HPaBCTBEHHBIX U MIPABOBBIX HOPM H
0CO3HaHHE TTOCIIEJICTBUI ITHX MOCTYIIKOB;

(hM3MIECKOTO BOCIUTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOT0O M Oe30macHoro obpasza
KU3HHU, OTBETCTBECHHOI'O OTHOIICHUSA K CBOEMY 3/10POBBIO,
MOTPEOHOCTH B U3UUECKOM COBEPIIICHCTBOBAHUH,
3aHATHUSX CIIOPTUBHO-03/J0POBHUTEIIBHOM JEATENLHOCTHIO;
AKTHBHOE HENPUSTHE BPEIHBIX IPUBBIYEK U HHBIX (HOpM
NPUYUHEHUS Bpeaa GU3MUECKOMY M IICHXUYECKOMY
3JI0pOBbIO;

4) popMHUpOBaHUS KYJIbTYPhI 3I0POBbS:

[MOHUMaHHUS LIEHHOCTEH 37J0pOBOTO U
6e3omacHOro 00pas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3HYECKOMY
U TICUXHYECKOMY 3/I0OPOBEIO;

COOJTFOICHHS TIPaBUIT OE30MACHOTO
0oOpalleHns C BeeCTBaMU B OBITY,




MOBCETHEBHOM KU3HU U B TPYIO0BOM
JIESITeTTLHOCTH;

—  TIOHUMAaHUS IICHHOCTH TPaBIII
MHIVUBUAYATBHOTO U KOJIJIEKTUBHOTO
0e30IMaCHOTO MOBEICHUS B CUTYAIHSX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

—  OCO3HaHWsI MOCIEICTBUI U HEIIPHUITHS
BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KYPECHH);

TPYZOBOTO BOCHIUTaHHUS:

TOTOBHOCTB K TPYJY, OCO3HaHHUE IICHHOCTH MacTepCTBa,
Tpynonrooue;

TOTOBHOCTB K aKTHBHOI! AESATEIFHOCTH TEXHOJIOTHYECKON
Y COLIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTD
MHULUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TaKyO JIESITEIbHOCTD;

MHTEpeC K pa3IMYHbIM cepam npodeccHoHaIbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC I1JIaHBI;

TOTOBHOCTB ¥ CITOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH KHU3HH;

5) TpyIOBOTO BOCIITAHMUS:

—  KOMMYHHKaTHBHOW KOMIETEHTHOCTH B
y4eOHO-HCCIIEI0BATEILCKOM ESITEIbHOCTH,
0OIIECTBEHHO TTOJIE3HOM, TBOPUECKON 1
JPYTHX BHAAX JEATEIbHOCTH;

—  YCTaHOBKH Ha aKTUBHOE y4acTHE B PEILICHUU
MPaKTHYECKUX 33/1a4 COIHaIbHON
HAaIpaBJIeHHOCTH (B paMKax CBOETO KJacca,
IIKOJIBI);

—  HMHTepeca K NPaKTHYECKOMY H3yUYEeHHUIO
npodeccuii pa3IMuHOTO POAa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUsI IPEAMETHBIX
3HAHUH 10 XUMUH;

—  YBaXCHHUS K TPYAY, JIOASIM TPYAa U
pe3yibTaTtaM TpyI0BOM AEATEIbHOCTH;

—  TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHIUBHUIYAIbHON TPAaeKTOpUH 00pa30BaHuUs,
Oyayieii mpodeccuu u peanuzanuu
CO6CTBCHHBIX JKM3HCHHBIX IIJIAHOB C YUYETOM
JIUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XMMHH, THTEPECOB U MOTpeOHOCTEN
00I11eCTBa;

OKOJIOTHYCCKOT'O BOCTIMTaHU:

c(hOPMHUPOBAHHOCTH IKOIOTUICCKOH KYIbTYPHL,
MOHMMAHUE BIUSHUS COUUAIbHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON
CpelBl, OCO3HAaHUE TIT00ANTEHOTO XapakTepa
9KOJIOTUIECKUX TPOOIIeM;

IUIAHUPOBAHKE U OCYIIECTBIEHUE IEHCTBUH B
OKpYKalolleH cpesie Ha OCHOBE 3HaHU Lieei
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE ACHCTBUNA, TPUHOCSIINX BPE
OKpy>Karouiei cpene;

YMEHHUE MPOTHO3UPOBATh HEOIArOMPHUSITHBIC
9KOJIOTHYECKUE TIOCTIEICTBUS MPEANPUHUMAEMBIX
JIECTBUH, IPEIOTBpAILATh UX;

pacIIMpeHye ONbITa AEITEIbHOCTH YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

6) PKOJIOTMYECKOTO BOCTIUTAHUS:

—  DIKOJIOTHYECKH L[eIeco00pa3HOro
OTHOULIEHHUS K IPUPOJE, KAK UICTOYHUKY
CYyILIECTBOBAHUS JKU3HU HA 3€MIJIE;

—  TOHUMAaHUJA TI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX TPOOIeM, BIUSHUSL
9KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COLIMANIBHON Cpebl;

—  OCO3HaHWsI HEOOXOJAUMOCTH HUCIOJIb30BaHUS
JIOCTH)KEHUH XUMUU JIJIs1 peUISHHs BOIIPOCOB
palKOHAIBLHOTO NPUPOONOIb30BaAHUS;

—  aKTMBHOT'O HENPUATHUS JEHCTBUM,
IPUHOCAUIMX BPeXl OKpYyXkKarouen
MIPUPOIHON cpesie, yMEHUsI IPOTHO3UPOBAThH
HEeOJIaronpusTHBIC IKOJIOTHICCKIE
MOCJIEACTBUS IPEANPUHUMAEMBIX ACUCTBUI
U NpeJoTBpallaTh UX;

—  HaJM4us pa3BUTOrO 3KOJOTHYECKOIro
MBIIIIJICHHSI, SKOJIOTHUECKOH KyJIbTYpPHI,
OIBITA JIEATENILHOCTH HKOJIOTHYECKON
HaINpaBJICHHOCTH, YMECHHUS
PYKOBOJICTBOBATHCS UMY B TTO3HABATEIILHOM,
KOMMYHHUKATUBHOW W COLMATHHON
MIPaKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOSITh HJCOJIOTUHU XeModoouu;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIeCTBEHHOH NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B

7) IEHHOCTH HAY4YHOT'O TIO3HAHUSL:

—  c(hopMHPOBaHHOE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
PasBUTHsI HAYKH U OOLIIECTBEHHON
NPAKTHKH;




IMOJIMKYJIBTYPHOM MHPE, — IIOHUMaHUA CHCI_II/ICI)I/IKI/I XUMHH KaK HAyKH,

COBEPIICHCTBOBAHHE A3BIKOBOM U YUTATEIHCKOH OCO3HaHHS €€ POJIU B (POPMUPOBAHUH
KyJIbTYpBI KaK CPEICTBA B3aNMOJEHCTBHS MEX Y JIFOAbMHU PanMOHAIBHOTO HAYYHOTO MBILIICHUS,

U TI03HaHUSI MUDA; CO3JIaHWH IEJIOCTHOTO TPEJICTABICHUs 00
0CO3HaHME [ICHHOCTU HayYHOU AEATeIbHOCTH, TOTOBHOCTh OKpY’KaroIleM MHpe Kak O eIUHCTBE
OCYILECTBIIATh MPOEKTHYIO U HCCIIEJ0BATENBCKYIO IPUPOBI U YETIOBEKA, B O3HAHUU
JIeITeNIbHOCTh MHAMBUAYaJIbHO U B IPYIIIE. IPUPOAHBIX 3aKOHOMEPHOCTEN U peIIeHHH

po0JIeM COXpaHCHHS MTPUPOTHOTO
paBHOBeCHS;

—  yOeXXIeHHOCTH B 0CO00H 3HAUNMOCTH
XUMHH 7151 COBPEMEHHOM INBIIIN3AIIUH: B
ee TyMaHUCTUIeCKOI HalpaBJICHHOCTH H
Ba)YXHOI POJIM B CO3/IaHIH HOBOH 0a3bl
MaTepHaIbHON KYJIbTYPBI, PEIICHUN
rJ100aJIbHBIX POOJIEM yCTOWYHBOTO
pa3BUTHS YEJIOBEYECTBA - CBIPHCBOM,
SHEPreTHUYECKOU, MUILEBOU U
9KOJIOTHYECKOM 0€30MaCHOCTH, B Pa3BUTHU
MEIMITUHBI, 00CCIICUCHUH yCIOBHI
YCIEUIHOTO TPY/a U 3KOJIOTHICCKH
KOM(pOPTHOH KI3HH KaXKIOTO WICHA
o0111ecTBa;

—  eCTeCTBEHHO-HAyYHOU TPaMOTHOCTH:
MMOHUMAaHHUSA CYITHOCTH METO/IOB TIO3HAHMSA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIOJIB30BATh MOTyYaeMbIe
3HaHUS JUIS aHAJTU3a U O0BSICHEHUS SIBIICHHUN
OKPY’KaIOIIET0 MUPa U MPOUCXOIAIINX B
HEM M3MEHCHHH, YMCHHS JeIaTh
000CHOBaHHBIE 3aKITIOYSHHS HA OCHOBE
HAYYHBIX ()aKTOB U MMEIOIINXCSI JAHHBIX C
LENBI0 TIOTYYCHHUS TOCTOBEPHBIX BEIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEITFHO
HCTIONB30BaTh XUMHUYCCKIE 3HAHUS IS
pelIeHus mpoodieM B pealbHbBIX KU3HEHHBIX
CUTYAIHSAX;

— UWHTepeca K MO3HAHUIO H
HCCIIeIOBATENIbCKOMN JIeITeTLHOCTH;

—  TOTOBHOCTH W CIIOCOOHOCTH K
HETPEPHIBHOMY 00Pa30BaHHIO U
camM000pa30BaHuUI0, K aKTHBHOMY
MOJIYYCHUIO HOBBIX 3HAHHIA M0 XHUMHUH B
COOTBETCTBHUH C )KU3HCHHBIMHU
MOTPEOHOCTIM;

— uHTepeca K 0COOCHHOCTSM Tpya B
pa3IMYIHBIX cepax mpoPecCHOHATBHONI
JICSITETTbHOCTH.

MeramnpeaMeTHbIE PE3YILTATEI OCBOEHU yueOHOro npeaMera " Xumus'" BKIHOYAIOT:
p pesy. y pen

3Ha4YUMBbIE JUIS (dhopmMupoBaHUs MHPOBO33PEHHUS oOyuJaronuxcs
MEXIUCIUIIMHAPHbBIE (MEXIpeAMETHbIE) OOLIeHay4YHble MOHATHS, OTpaXkKarollue
L[EJIOCTHOCTh HAay4YHOM KapTHHBI MHUpa M CIHeUU(UKy METOJ0B IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELECTBO, DHEPIUs, SBIICHUE,
MpPOLIECC, CUCTEMA, HAyUHbIM (DaKkT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIIeIOBaHKEe, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHeE);
yHUBEpCaJbHbIE YyueOHble JieficTBUA (TIO3HABaTeNbHbIE, KOMMYHHUKATUBHBIE,
peryJsiTUBHbBIE), 0OecreunBarone GopMupoBanue GyHKIMOHATBHOW IPaMOTHOCTH
U COLMAJIbHON KOMITETEHIIMU 00YyYaroIuXcs;

CIOCOOHOCTh OOYyYalOIIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUILIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHWA U  YHUBEpCaJbHblE y4yeOHble JIEHCTBUS B
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[O3HABATEJILHON U COLMAJIbHON MMPAKTUKE.

B pesynbrate wu3yueHus yueOHoro mpeamera Xumus y oOydaromerocs OyayT
chopMHpOBaHbI MeTanpeAMeTHbIe Pe3yJbTAThl, OTPAXECHHBIE B YHHBEPCAJIBHBIX yUEOHBIX
JNeHCTBUAX, a HMMEHHO — [IO3HABaTENbHbIE YHUBEpCalbHble y4yeOHble  JIEHCTBMI,
KOMMYHHUKATHBHbIC YHHUBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, pETYJISATUBHBIE YHHBEpCAJIbHBIC

y‘{e6HHe I[CﬁCTBPI?I, COBMECTHAaA ACATCIbHOCTD.

MeranpeameTHble pe3yabTaTbl OCBOCHUS IIPEAMETA:

W OCHOBAHUA U1 CPAaBHCHUA,
Kkiaccu(pUKaIuu U 0000IICHNS,;

—  OMpenessITh NN ACATEIFHOCTH, 33/1aBaTh
rapaMeTpsl U KPUTEPUU UX JOCTUIKEHUS,

— BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS
B paCCMaTPUBAEMBIX SBJICHHSX;

— BHOCHTH KOPPEKTHBBI B IESITEIBHOCTS,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB
TeJISIM, OLICHUBATH PUCKH TIOCIIEICTBHUI
JIEATELHOCTH;

— Ppa3BuUBaTbh KPEAaTUBHOC MBIIIJIICHUE IPU
PCUHICHUH KU3HEHHBIX HpO6HeM;

MeranpeaMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTOo4YHeHHbIE YHUBEPCATbHbIE
pe3yJabTaTthl, @rocC Coo yueOHblIe geiictBus (YY) @OII
OTpaskeHHbIE B COO

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

OBnajieHne a) 0a30BbIC IOTUIECKHUE ICHCTBUS: 1) 6a30BBIC JTOTHUECKUEC JCHCTBYSI:
YHUBEPCATbHBIMHI — CaMOCTOSITETBHO (POPMYINPOBATH U — CaMOCTOSITENTFHO (OPMYIHPOBATH U
Y4IeOHBIMH aKTyaJIM3HpOBATh MpoOIEeMy, aKTyaJIH3UPOBATh MPOOIIEMY,
MMO3HABATCIbHBIMHU paccMaTpUBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ PacCMaTPHUBATh;
ACHCTBUAMH: — YCTaHaBJIMBAaTh CYLICCTBEHHbIN IIPU3HAK — ONPEHACIATH LCNIU ICATCIIBHOCTH,

3a/1aBasi MapaMeTPbl U KPUTCPUHU HX
JIOCTIDKEHUSI, COOTHOCHUTh
Pe3yJbTaThl JCITEIBHOCTH C
TIOCTABJICHHBIMH LICJISIMU;

— HUCTIONIF30BaTh MIPU OCBOCHUW 3HAHHUN
TIPUEMBI JIOTHIECKOTO MBIIIUICHHUS -
BBIJICNIATH XapaKTEPHBIC MIPU3HAKH
TOHATHUH U YCTAaHABIMBATH MX
B3aMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIIHE IOHATHS IS
0OBSICHEHHS OTIICNIBHBIX (PAKTOB U
SIBJICHUI;

— BBIOMpATh OCHOBAHUS U KPUTCPHUU
JUTSL KacCU(UKAIK BEIIECTB U
XUMHUYECKUX peaKinii;

— yCTaHABIUBATh IPUIHHHO-
CIICZICTBEHHBIE CBS3H MEXKIY
HM3Y9aeMBIMU SIBIICHUSIMU;

— CTPOHTH JIOTHYECKUE PaCcCyKICHHS
(MHIYKTUBHBIC, IeAYKTUBHEIE, IO
AHAJIOTHH), BBISBIIATh
3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpUBaeMbIX SIBJICHHSX,
(hopMyITHPOBATH BBIBOJBI U
3aKIIFOYCHUS;

— IPUMEHSITh B TPOIIECCE MTO3HAHUS,
HCTIOJb3YeMBbIC B XUMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH,
mpeoOpa3oBEIBATE MOJIEIIEHBIC
MPEJICTABIICHUS - XUMHUYCCKHUIA 3HAK
(cuMBOIT) 7IeMEHTa, XUMHUYECKas
(dbopmyna, ypaBHEHUE XUMHYECKON
PEaKIny - IPH PEIICHUH YIeOHBIX
[MO3HABATENIbHBIX M MPAKTHICCKUX
3a[a4, MPUMEHSTh Ha3BAHHBIC
MOJIC/IbHBIC TIPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
M3yYaeMBIX BEIICCTB M XUMUYECCKHX
peakuuu.

0) 6a30BbIC UCCIIEIOBATEILCKHE ICHCTBHS:

2) 6a30BbIC UCCIICIOBATEIBCKHE
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BJIaJICTh HABBIKAMH y4eOHO-
HCCIIE0BATEICKON U TIPOEKTHOM
JIESITeTTLHOCTH, HABBIKAMH Pa3peuICHUs
npobieM;

CMOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSTEIIFHOMY MTOUCKY METOJIOB
pelleHHs MPAKTUICCKUX 3a1a4,
MPUMEHCHHUIO PA3ITUYHBIX METOJIOB
MTO3HAHUS;

OBIIAJICHUE BUJAMH JCATEIEHOCTH 110

MOy YCHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETANNH, IPeoOpa30BaHUIO U
TIPUMEHECHHUIO B Pa3IMYHBIX YICOHBIX
CUTYAIlUAX, B TOM YHCIIE TIPU CO3TaHUN
Y4eOHBIX U COIMATBHBIX MPOCKTOB;
(hopMUpOBaHHE HAYYHOTO THUITA MBIIUICHHS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KITFOUYEBBIMH OHATHSIMH U METOIAMH;
CTaBUTh U (POPMYITUPOBATH COOCTBCHHBIC
3aa9d B 00pa30BaTeIIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

BBISIBIIITH IPHYUHHO-CIICICTBEHHEIC CBS3H U
aKTyaJIM3HpOBATh 33134y, BBIABUTATh
TUIIOTE3Y €€ PEIICHHS, HaXOUTh
apTryMEHTHI [T JJOKa3aTeIbCTBA CBOMX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPHUH PEIICHUS;

AHAJIU3UPOBATh MOJYYCHHBIC B X0/1€
peIIeHHS 33Ul Pe3yIbTaThl, KPUTUICCKH
OILICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATHL UBMCHECHUE B HOBBIX
YCIIOBHSAX;

JTaBaTh OLIEHKY HOBBIM CHTYAIUsM,
OIICHUBATh MPHOOPECTECHHBIH OTBIT;
pa3pabaThIBaTh IUIAH PEIICHUS IPOOIEMEBI C
Y4eTOM aHaJH3a UMEIOIIUXCS
MaTC€pHUAJIbHBIX 1 HEMATCPUATIBbHBIX
pecypcos;

OCYIIECTBIIATH [IEJICHANPABICHHBIN TTOUCK
MepeHoca CPEJICTB U CIIOCOOO0B JCHCTRUS B
npodeccnoHanbHY0 Cpeay;

YMETh NNIEPEHOCUTL 3HAHUS B
MIO3HABATENFHYIO U PAKTHYECKYIO 00TIacTh
KU3HEIEATCITHHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

BEIJIBUTATh HOBBIC UJICH, IIpeIaraTh
OPpHUTMHAJIBHBIC TOAXOAbI U PEIICHUS
CTaBUTH MPOOJIEMBI U 3a1a4H, JOMYCKAIOIINE
AIBTCPHATUBHBIC PCUICHUA,

JIeACTBUS:

— BIIaZeTh OCHOBAMH METO/IOB
HayYHOTO IT03HAHHUS BEIECTB U
XUMHYECKHX PEaKIHii;

— (opmymHpoBaTh LETH U 3a0aYH
HCCIIeIOBaHMs, UCIIONB30BaTh
MOCTABIICHHBIC H CAMOCTOSTEIBHO
copMyTHPOBAHHBIC BOIPOCHI B
KaueCcTBE MHCTPYMEHTA [O3HAHUS U
OCHOBBI 111 ()OPMHUPOBAHHS
THIOTE3BI 110 IPOBEPKE
NPaBHIBHOCTH BBICKa3bIBAEMBIX
CY)KICHUIA;

— BJIaZeTh HABBIKAMHU
CaMOCTOSATEIBHOTO TNIAHUPOBAHUS U
MPOBEICHUSI YUCHIMYECKUX
9KCIIEPHUMEHTOB, COBEPILICHCTBOBATh
yYMEHUSI HaOITI0IaTh 33 X0JI0M
po1ecca, CaMOCTOSTENBEHO
IPOTHO3MPOBATh €ro Pe3yJIbTar,
(hopMyIHpOBaTH 0000IICHHUS U
BBIBOJIbI OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTaTOB
HCCIICIOBAaHMS, COCTaBITh
00OCHOBaHHBIH OTYET O
HpoJeTIaHHOM paboTe;

— proOpeTaTh ONbIT
UCCJIEJOBATENILCKOM U IPOEKTHOM
ACATCIIBHOCTHU, ITPOABIIATH
CIIOCOOHOCTH ¥ TOTOBHOCTD K
CaMOCTOSITEIIbHOMY MTOUCKY METOJIOB
peLIeHHs MPaKTHIECKHX 33714,
NPUMCHEHHIO Pa3JIMYHBIX METO/IOB
MO3HAHWS. BIIACTh HAYYHOH
TEPMUHOJIOTUEH, KITFOYEBBIMH
TOHATHSIMH U METOJIaMH
(bu3nUecKoil HayKH;

B) pabota ¢ uHpopMaIuei:

BJIaJICTh HABBIKAMHU IOJTYYCHUA
MH(POPMAIINU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIATH
MOUCK, aHAIH3, CUCTEMATU3ALHIO U
MHTEPIPETALHIO HHPOpMALNH Pa3IHIHbIX
BUJIOB U (popM IpezicTaBlIeHNUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢
Yy4eTOM Ha3HavyeHHs nHdopmManuu u
LIEJIEBOH ay TUTOPHH, BEIOHpas
ONTUMAJIEHYIO ()OpMY IIPEICTABICHUS 1

3) pabota ¢ napopmanuei:

— OPHEHTHPOBATHCS B PA3IUIHBIX
HCTOYHHKAX WHPOPMALINU
(Hay4HO-TIOMyJIApHAS JINTEpaTypa
XMMUYECKOTO COAEPKaHMUS,
CIpaBOYHBIE TOCOOUSI, PECYPCHI
WnTepHera), aHaMU3UpOBaTh
nH(opMannIo pa3IMuHBIX BUIOB U
(bopM npecTaBIeHus, KPUTHYECKH
OIIEHUBATh €€ IOCTOBEPHOCTH U
HETIPOTHBOPEYNBOCTE;
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BU3YyaJIU3aI[HH;
OIICHUBATh JOCTOBEPHOCTD, JICTHTUMHOCTD
nH(popMaLuK, ee COOTBETCTBHE IIPABOBBIM U
MOPATbHO-3THYCCKUM HOPMaM;
HCIIOJIb30BaTh CPEIICTBA HH(GOPMAIIMOHHBIX
M KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B
PElIeHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OpPraHU3alMOHHBIX 33/1a4 C COOIOCHUEM
TpeOOBaHMUiT IPrOHOMUKHU, TEX HUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepeskeHu s, MPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALIUOHHOM
0€30IaCHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUSI U
3aIUThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

(dhopMyTHpOBaTh 3aMPOCH U
HPUMEHSATH PA3INYHbIE METOJIBI
TIPH TIOUCKE U 0TOOpE
HHPOPMALUHU, HCOOXOTUMOM JIIIs
BBITIOJTHEHHS YYEOHBIX 3a1a4
OIIPEIeTICHHOTO THIIA;
PUOOPETATh OTBIT HCIOJIB30BAHUS
nHpopMannoHHo-
KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENIEHO BEIOMPATH
ONTUMANIEHYIO (OpPMY
npencTaBiIeHUs HHPOPMaLUH
(cxewmsl, rpadukn, THATPAMMEL,
TaOJHILBI, PUCYHKH U JAPYTHUE);
UCTIONIb30BaTh HAYYHBIH A3bIK B
Ka4yecTBE CPEJICTBa IIPH padoTe C
XMMHYECKOH HH(OpMaLen:
MNPUMEHSTH MEKIPEIMETHBIE
(pu3nyeckue u MaTeMaTH4YECKHUE)
3HAKH M CUMBOJIBI, (POPMYJIBL,
ab0peBHaTypHl, HOMCHKIIATYPY;
UCTIONB30BATh U IPe0OPa3OBLIBATL
3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OsBnanenue
YHHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
M JEUCTBUSIMH:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCEX
cepax KU3HHU;

pacIo3HaBaTh HeBepOAIbHbBIE CPEICTBA
o011IeHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaclO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

BIIAJICTh Pa3IMYHBIMH CIIOCOOaMH OOLICHHS
Y B3aHMOJICHCTBHS;

apryMEHTHPOBAHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IMKTHBIC CUTYaLlH;
Pa3BEepHYTO U JOTMYHO U3JIaraTh CBOIO
TOYKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

1) oOmenue:

3a/1aBaTh BOIIPOCHI MO CYIECTBY
00cykI1aeMoi TeMBI B X0J1€
JIajiora u/uin TUCKyCCUH,
BBICKa3bIBaTh UIICH,
(dbopMyIHPOBATH CBOU
MPEUIOKEHHST OTHOCHTEIIBHO
BBITIOJTHEHYS TIPEIIOKEHHOM
3a/1a4m;

0) coBMecCTHasl e TENbHOCTD:

TMMOHUMATHh U UCTIOJIB30BATh MPEUMYIICCTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMPATh TEMAaTHKY ¥ METOJIbI COBMECTHBIX
JISWCTBHH C y4ETOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH KaJIOTO 4JIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPJUHUPOBATh JEHUCTBUSA 110 €€
JIOCTHO)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojau ¢ Y4eTOM MHEHUH
YY9aCTHHKOB 00CYXJIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOEI0 BKJIaJa U
Ka)KJJOr0 y4acTHHKA KOMaH/Ibl B 0OIINI
pe3yJbTarT 10 pa3paboTaHHBIM KPUTEPHSIM;
IpeJJlaraTh HOBbIE IIPOEKTHI, OLICHUBATh
UJEH C IO3ULUHU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTU4ECKOH 3HAYMMOCTH;
KOOPAWHHUPOBATH M BBIIOIHATH PabOTy B

2) COBMeCTHas ACATEIBHOCTE:

BBICTYIIATh C IIPE3EHTALMEH
pe3yJIbTaTOB NO3HABATEIbHOU
JIeSITEIIbHOCTH, MOJTy4YEHHBIX
CaMOCTOSATENLHO WIIM COBMECTHO
CO CBEPCTHHKAMHU IIPH
BBITTOJTHEHUH XUMHYIECKOTO
HKCTIEPUMEHTA, TIPAKTHIECKON
paboTHI 1O UCCIIEIOBAaHUIO CBOICTB
H3y4aeMBbIX BEIIECTB, pealn3aliu
y4e0HOTO MPOeKTa U
(opMyIHPOBATH BEIBOJIBI TIO
pe3yapTaTaM MPOBEACHHBIX
HCCIIEI0BaHU yTeM
COTJIACOBAHUS MO3ULUH B X0/
o0CyXIeHust 1 0OMEHa MHEHHSIMH.
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YCIIOBHAX PEabHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aNMOICHCTBHS;
OCYIIECTBIISITh IO3UTHBHOE CTPATETUIECKOEC
MOBE/ICHUE B PA3JIMYHBIX CUTYAIIHSIX,
MPOSIBJIATH TBOPYECTBO M BOOOpaKEHUE,
OBITh MHUIIMATUBHBIM

Osnanenue
YHHUBEpCaIbHBIMU
PeryJIsITUBHBIMU
JICHCTBUSIMH

a) caMOOpraHu3aIus:

CaMOCTOSATENLHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENbHOCTD, BBISBIISTD
poOJIEMEl, CTAaBUTH U (POPMYyITHPOBATH
COOCTBEHHBIE 331a4H B 00pa30BaTeILHON
JEATEILHOCTH M )KU3HEHHBIX CUTYaIVSIX;
CaMOCTOSATENBHO COCTABIIITH TUIAH PEIICHHS
MPOOJIEMBI ¢ YIETOM HMEIOIIIXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MpeanouYTeHU H;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paclmpsTh paMKu y4eOHOTO IpeMeTa Ha
OCHOBC JIMYHBIX Hpe[[HOqTCHI/IfI;

JIeNiaTh OCO3HAHHBIN BBHIOOD,
apryMEeHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHWBATh MPHUOOPETECHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIMPOKON SPYAUIMA B Pa3HBIX
o0yacTsX 3HaHMH, TOCTOSIHHO TOBBIIIATH
CBOM 00pa3oBaTeNIbHbII U KyJIBTYPHBINA
YPOBEHbD;

1) camoopranuszanus:
— CaMOCTOSTENBHO IUIAHUPOBATh U

OCYIIECTBIISITH CBOIO
MI03HABATENBHYIO IEATEINEHOCTD,
ompeierisis ee IeNU U 3aa4H,
KOHTPOJIUPOBATE | II0 Mepe
HEO00XOJUMOCTH KOPPEKTUPOBATh
NpeAgaracMblii aNropuT™ AeHCTBUI
NP BBIIOJIHEHHUH YYeOHBIX U
HCCIIeI0BATEIbCKUX 33/1a4,
BEIOMpaTh Hanbosee 3G dexTHBHBIN
CIOCO0 MX PEIIeHUs C YIETOM
MOTYYCHHS HOBBIX 3HAHUH O
BCHICCTBAX U XUMHNYCCKUX PCAKIUAX;

6) CaMOKOHTPOJb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTh
KOPPEKTHBEHI B IS TEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IEIIM;

BJIaJI€Th HaBBIKAMH II03HABATEILHON
pedrexcnn Kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBHUI M MBICIUTEIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

WCTIONIb30BATh PUEMBI PeIICKCHH JIIS
OLIEHKH CHTYal[lH, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLIEHHBATh PUCKU M CBOEBPEMEHHO
NPUHUMATH PEIISHHUS 110 UX CHUKEHHIO;

B) 9MOIIMOHANIBHbBII HHTEIJIEKT,
TpeAIoaraomui ¢hOpMUPOBAHHOCTD:
CaMOCO3HaHWUsI, BKIIIOYAIOIIEr0 CII0OCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHHUE,
BUJIETh HANPABJICHUS PA3BUTHS
COOCTBEHHOW IMOIMOHATBEHON Cephl, OBITh
YBEpPEHHBIM B ce0e;

caMOoperyJIMPOBaHusl, BKIIOUYAIOIETO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CHOCOOHOCTH aJanTHPOBATHCA K
OMOIMOHAILHBIM U3MEHEHHSM U HPOSIBISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALINH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JIOCTIDKEHHUIO LIENU U yCIEXY,
ONTHMU3M, UHUIIUATHBHOCTh, yMEHHE
JIeWCTBOBATh, NCXO/ISl U3 CBOMX
BO3MOJKHOCTEH;

SMITATHH, BKJIHOYAIONIEH CITOCOOHOCTD

2) CaMOKOHTPOJIb:

OCYIIECTBJIATH CAMOKOHTPOIIb
CBOEH JIeATEJIbHOCTH Ha OCHOBE
camMoaHajn3a U CAaMOOILIEHKH.
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HOHHUMATh SMOLOHAIBLHOE COCTOSHUE
IPYTHX, YYUTBIBATE €r0 IPH
OCYIIECTBICHUN KOMMYHHUKALVIH,
CIOCOOHOCTH K COUYBCTBHIO U
COIEPEIKUBAHUIO;

— COLMAJbHBIX HABBIKOB, BKIIIOYAIOLINX
CIOCOOHOCTH BBICTPAHBaTh OTHOLIEHUS C
JPYTHMHU JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
MHTEpEC M pa3peniatb KOH(IIUKTHI;

T) IpUHATHE ceOs U IPYTUX JOACH: 3) npuHATHA ce0s U APYTUX:

— TPHHUMATH ce0sl, IOHUMas CBOH —  TIpPUHUMATH ce0s, IOHUMas CBOH
HEJOCTaTKU U JOCTOWHCTBA; HEJOCTaTKU U JOCTOWHCTBA;

— TPUHUMATH MOTHUBBI U apI'yMEHTHI IPYTHX —  IPUHUMATH MOTHBBI U ApT'yMEHTHI
JroJIel IpU aHaJIN3e Pe3yIbTaToB JPYTHUX IIPU aHAJIH3E PEe3yJIbTATOB
JeATeIbHOCTH; JeATeIbHOCTH;

— TIIpHU3HaBaTh CBOE NPaBO M MPaBO APYIUX —  IIpHU3HABaTh CBOE MPABO U IIPABO
JIO/Iel Ha OIIUOKH; JIPYTHX HA OIIUOKY.

— Ppa3BHBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3ULMU IPYTOro YeJIOBEKa.

OcBoenue yuebHoro npenMera Ousuka JOHKHO CIOCOOCTBOBATH (OPMUPOBAHUIO OOIIMX
KOMIIeTeH Ui

OK O01. BseiOuparh crnocoObl pemeHUs 3anad NpodecCHOHATBHOW N1eATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEJICTBA IMOWCKA, aHAM3a W HMHTEPIpPETAlUU
uHpopManru, ¥ UHPOPMALMOHHBIE TEXHOJIOTUHU JJIsi BBIMOJIHEHUS 3a7ad MpodecCHOHATBHON
JESITEIbHOCTH;

OK 03. [TmanupoBaTh 1 peaim30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TIPEIIPUHUMATENBCKYIO AEATEeIbHOCTh B MpodeccroHalbHON cdepe, UCIOIb30BaATh
3HAHUS 110 PABOBOM M (PMHAHCOBOI I'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIUsX;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHUKALIMIO Ha TOCYJapCTBEHHOM
s3bike Poccuiickoit deepaiiuu ¢ yaeToM 0COOCHHOCTEH COLMaIbHOTO M KyJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasaTh TrpakJaHCKO-MATPUOTUYECKYIO MO3ULHUIO, JI€MOHCTPUPOBATH
OCO3HAaHHOE T[IOBEJEHHWE Ha OCHOBE TPATUIMOHHBIX POCCHUICKHX JTyXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, B TOM YHCJIE C yYETOM TapMOHHM3AIMU MEKHAIMOHAJIBHBIX M MEKPEIUTHO3HBIX
OTHOILEHUH, TPUMEHSATh CTaHAapThl aHTUKOPPYILIUOHHOTO MOBEICHMUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpeabl, PecypcocOepexeHuto,
OPUMEHATh 3HAaHUSA OO0 M3MEHEHUH KJIMMaTa, HOPUHIUIBI OEpeXXIMBOrO IPOU3BOJCTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYAIINSX;

OK 08. Mcnonp3oBaTh cpeacTBa GU3NUYECKON KyIbTyphl IS COXPAHEHUS U YKPEIUICHHS
3/10pOBbs B Ipo1iecce NpodhecCHoHANbHOM NeATeIbHOCTH U MO AepKaHUsI HEOOXOIUMOTO YPOBHS
(bu3nuecKoil moAroTOBIEHHOCTH;

CoorHomienue o0mmx kommnereHuuii PrOC CIIO 13.02.12 DaexkTpuueckue
CTAHIMH, CeTH, WX pesedHasi 3allMTA U ABTOMATH3AaUM#A, JUYHOCTHBIX pPe3yabTAaTOB H
MeTamnpeIMeTHBIX Pe3yJ1bTATOB

OO0mue KOMNETEHINH JIn4yHOCTHBIE Pe3yabTAThI MetanpeameTHsie pe3yabTaThl @OII COO
@rocC Cao 13.02.12 DOII COO
OK 01. Beibupats 7) IEHHOCTH Hay4YHOTO To3HaHus: | OBIaJicHWe YHHUBEPCAIBHBIMU  TI03HABATEIHHBIMU
CrocoOBI pelienns 3a1a4 | —  chOPMHUPOBAHHOE JIEHCTBUSIMU:
npodeccuoHanbHOR MUPOBO33PEHUS, 1) 6a3oBbIe JIOTHYECKNE IEUCTBHS:
JeSITeIbHOCTU COOTBETCTBYIOILIETO — CaMOCTOSITENbHO (POPMYITHPOBATH U
IIPUMEHHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3UPOBaTh NPOOJIeMy, BCECTOPOHHE €€
Pa3IMYHBIM KOHTEKCTaM; pa3BUTHSA HayKH u paccMaTpuBaTh;
00I1IeCTBEHHOM TIPAKTUKH; — OIIPEHEIIATh NENU AESITCIILHOCTH, 3a1aBast
—  TOHUMAaHHUSA cnenuuku TapaMeTphl U KPUTEPUH UX TOCTIDKEHUS,
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XHUMHUH KaK HayKH, OCO3HAHHS
ee pomd B (OPMHUPOBAHHMH
palMOHATBHOTO ~ HAYYHOTO
MBIIIUTICHUS, CO3/IaHUH
I[EIOCTHOTO  MPEICTABICHHUS
00 oKpy:KarlleM MHUpe KakK O

€JUHCTBE MPUPOJIBI "
4eloBeKa, B IO3HAHUU
MPUPOTHBIX

3aKOHOMEPHOCTEHN U PELLIEHUN
npobiem COXpaHeHHS

MPUPOTHOTO PABHOBECHS;
yOeXIEeHHOCTH B  0CO0O0#
3HAYUMOCTH  XMMHH  JUIS
COBPEMEHHOM IUBHIN3AIUU:
B ee  TIyMaHHCTHYECKOH
HaNpaBIEHHOCTH U BaXXKHOU
pOJHU B CO3/1aHUU HOBOM 0a3bl
MaTepuanbHOil  KyJIbTYpHI,
pelieHnu I00ATBHBIX
npoodiieM YCTOWYHBOTO
pasBUTHS  UYEJIOBEYECTBA -
CBIPbEBOM, HIHEPreTUYECKOI,
MUIIEBOH M 3KOJOTHYECKOU
Oe3omacHOCTH, B Ppa3BUTHU
MEIUINHBI, obecrieueHNN
YCJIOBUH YCIEIIHOIO TPyJAa U
9KOJIOTUYECKH KOM(OPTHOM
JKU3HH ~ KaXJOro  4ieHa
o0111eCcTBa;
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH:  IIOHMMaHHSA
CYIIIHOCTH METOJIOB
MO3HAHMS, HCIIONB3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH ~ HCIOJIb30BATh
MoJydaeMble  3HAaHMSA U1
aHanmM3a U OOBACHEHHA
SIBJIGHUI OKPY’KaIOLIETO MUpa
U TPOHCXOIAIIMX B HEM
U3MEHEeHUH, yMEHMs JeaTh
000CHOBaHHBIE 3aKITIOUCHHS
Ha OCHOBE Hay4HBIX (haKTOB U
MMEIOIINXCS JAHHBIX C LENTBI0

MOy YeHHS JIOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSITENIEHO
HCIIOJIb30BAaTh  XUMHYECKHE
3HAHUS ISt peleHus
npobiem B peanbHBIX

KU3HCHHBIX CUTyalluAX;
HHTEpECAa K TIIO3HAHUIO U

HCCIIEI0BATEIbCKOM
JIeATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K
HENpepbIBHOMY
00pa30BaHUIO u
camM000pa30BaHUIo, K
AKTHUBHOMY MOy YEHHUIO

HOBBIX 3HAHUM 10 XMMHH B
COOTBCTCTBHUU C )KN3HCHHBIMH

COOTHOCHTH Pe3yJIbTATHI NEATCILHOCTH C
MTOCTaBJICHHBIMH IIETISIMI;

— HUCTIONIE30BATh MIPH OCBOCHUY 3HAHUN IPUEMBI
JIOTUYECKOT'O MBIIUICHHUS - BBIACTATH XapaKTepHbIE
MIPU3HAKU MOHITHIA U yCTaHABIMBATh UX
B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIINE
MOHATHS sl OOBSICHEHUS OT/CIBHBIX (PaKTOB U
SIBJICHU;

— BBIOMpATh OCHOBAHHSA U KPUTEPUH IS
KJIacCU()UKAIIUH BEIIECTB M XUMHYECKIX PEaKIUii;

— yCTaHaBIUBATh NPUIMHHO-CIICICTBEHHBIE CBSI3U
MEXITy U3y9aeMBIMH SBIICHISIMU;

— CTPOWTH JIOTHUECKUE pacCyKIeHUS (MHIYKTUBHEIE,
JIeTyKTHBHEIC, TI0 aHAJIOTHH), BEISIBIISATh
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B
paccMaTpHUBaeMbIX SBICHUAX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aKJIIOUEHHS,;

— MPUMEHSIThH B MPOLIeCcCe MO3HAHUS, UCTIOIB3YEMBbIE
B XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJICTIH,
peoOpa3oBEIBaTE MOJIEIIFHBIC TIPEACTABICHU -
XUMHYCCKHUN 3HAK (CHMBOII) SJIEMEHTA,
XUMHU9ecKas GopMyiia, ypaBHCHHE XUMHIECKON
PeaxIyH - Py PEIICHAN YIeOHBIX
MMO3HABATENBHBIX U MPAaKTHIECKUX 3a1ad,
TIPUMEHSTHh Ha3BaHHBIC MOJICIBHEIC MIPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTePHBIX IPU3HAKOB
W3y4YaeMbIX BEIIECTB M XUMHUUECKHUX PEaKIIUi.

2) 6a30BbIC UCCICIOBATEIBCKHIE ICHCTBHS:

— BJIaJIeTh OCHOBAMHU METO/IOB HAyYHOT'O IIO3HAHUS
BEUIECTB M XUMHUECKHUX PEaKIIHii;

— (OpMYIHPOBATH 1IEJIH U 331a4H HCCIIEI0BaHUS,
HCTIOJb30BaTh MIOCTABJICHHBIC U CAMOCTOSITEIIEHO
c(hopMyIHpPOBaHHBIC BOMPOCH! B KAYECTBE
WHCTPYMEHTA TIO3HAHUSI W OCHOBBI JIJIS
(hopMUpPOBaHNUS TUIIOTE3BI TIO IPOBEPKE
MIPaBHIHLHOCTH BHICKA3BIBAEMBIX CYKICHUM;

— BJIaJIeTh HABBIKAMHU CaMOCTOSITEIIBHOTO
TUTAHUPOBAHMSI U IPOBEJIEHUS YUEHUUECKHUX
JKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS
HaOJIoIaTh 3a XOJI0M MPOIIecca, CaMOCTOSTETFHO
HPOTHO3UPOBATh €ro Pe3yJibTaT, HOpMyJIUPOBATH
0000111eHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHHSA,
COCTaBIITH 0OOCHOBAHHBIN OTYET O TPOJICIAHHOMN
paborte;

— TpUOOPETATh OIIBIT UCCIIEIOBATEIBCKON H
MIPOEKTHOH NeATEIHHOCTH, IPOSIBIISAT
CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEITEHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUIECKUX 33724,
MIPUMEHEHHUIO Pa3IMYHBIX METOJIOB
NIO3HAHMS.BJIAJIETh HAYYHON TEPMUHOJIOTUEH,
KJIFOUEBBIMH MOHATUSIMHU ¥ METOAAMH (PU3UIECKON
HayKH;
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MOTPEOHOCTMU;

WHTEpeca K OCOOECHHOCTSIM
TpyZa B pa3sMUUHBIX cdepax
npo¢eCCUOHANTBHOM
JIeSITeJIbHOCTH.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
TIOUCKa, aHaJInu3a U
HHTEPIIPETALUH
nHpOpPMALNH, U
WHPOPMALNOHHBIE
TEXHOJIOTUH JJISL
BBINIOJIHEHUS 3819
po¢eCCHOHATBHOM
JesATeINEHOCTH;

OBnageHue
JIEUCTBUAMU:
3) pabora ¢ HHpOPMAITUCIi:

— OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHHUKAX
nHpopManny (HayIHO-TIOMYJIIpHas TUTeparypa
XMMHYECKOTO COJICpIKaHusl, CIIPaBOYHbIE TIOCOOHS,
pecypcsl VIHTepHeTA), aHATM3UPOBATh
HHPOPMALINIO PA3TMIHBIX BUJOB U GOPM
NPEeNICTaBICHUS, KPUTHYECKU OLICHUBATH €¢
JOCTOBEPHOCTb U HENIPOTUBOPEUHBOCTD;

— (hOpMyITMPOBATH 3aIIPOCHI ¥ IPUMEHSTH Pa3IMYHbIC
METO/IbI TIPH MIOUCKE U 0TOOpe MH(DOPMALIH,
HEOOXOAMMOH ISl BHITIONIHEHHUS Y4EeOHBIX 3a1a4
OIIPEAEIEHHOTO THIIA;

— IpHOOpPETATh OIBIT UCTIOJIL30BAHUS
UH()OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
U Pa3JIMYHBIX IIOUCKOBBIX CHCTEM;

— CaMOCTOSTEIBFHO BEIOMPATh ONTUMANBHYIO (GOpMY
TIpeCTaBICHUS HHPOPMALUH (CXEMBIL, TPAUKH,
JMarpaMMBbl, TaOJIHIBI, PUCYHKH H ApyTHE);

— MCIIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEACTBA
npH paboTe ¢ XUMUYECKON MH(pOpMaIueii:
HNPUMEHSTh MEeXIIpeIMETHbIE (PpHU3niecKue u
MaTeMaTHYeCcKHe) 3HaK! U CUMBOJIBI, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

YHUBCPCAJIbHBIMU  TMO3HABATCJIbHBIMU

— UCHOJIB30BaTh U IIPeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMUECKHUE CPECTBA HATIISTHOCTH.
OK 03. [TnanupoBats u 6) TpyIOBOTO BOCITUTAHUS: OBnajgeHue  yHMBEPCAJIBHBIMH  PEryJIATUBHBIMU
peanu30BBIBATH —  KOMMYHHKATHBHOM JEeHCTBUAMHE:
COOCTBEHHOE KOMIICTCHTHOCTH B y4eOHO- | 1) camoopranusanust:
npoecCHOHAIBHOE U HCCIIeI0BATENBCKOM —  CaMOCTOSITENBHO IUIAHUPOBATH U OCYIIECTBISTH

JUYHOCTHOE Pa3BHUTHE,
MIPEIIPUHIMATEIECKYIO
JIeSTeILHOCTh B
poeCCHOHATBHOMI
chepe, ucmonb30BaTh
3HAHUS 10 IPAaBOBOU U
(brHAHCOBOM
IpPaMOTHOCTH B
Pa3THYHBIX )KHU3HEHHBIX
CUTYAIVSX;

JIeSITEIIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOH U
JIPYTHUX BUAAX JIESTCIBHOCTH;

yCTaHOBKI/I Ha AKTHUBHOC
y4yacTue B peleHuu
MPaKTHYECKUX 3aJ1a4
COIMaJIbHOM

HaNpaBIEHHOCTH (B paMKax
CBOETO KJlacca, IIKOJIBI);
MHTEpeca K IPaKTHYECKOMY

U3YYEHUIO npodeccuit
Pa3IUMYHOTO poAa, B TOM
qucie Ha OCHOBE
MIPUMEHEHUSI  TMPEIMETHBIX
3HAHUH 110 XUMUH;

YBOXKEHUSI K TPYAY, JIOISIM
Tpyaa u pe3yJibTatam

TPYJIOBOH AESITEIBbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY
BBIOOpDY  HMHIMBHIYaJbHOH
TPaeKTOpuu  00pa30BaHMUS,
Oynymeln  mpodeccuu  u
peanmzani  COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB C yYETOM
JIMYHOCTHBIX UHTEPECOB,

CBOIO NT03HABATENBHYIO IS TEIbHOCTD,
onpenenss ee LeNH U 3a1a41, KOHTPOJIUPOBaTh U
10 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh
[IpeAIaraeMblil aropuT™ JEMCTBUM IpU
BBINOJIHEHUH YYEOHBIX U UCCIIEI0BATEIbCKUX
3aja4, BBIOUpaTh Hanbosee 3 HeKTHBHBII
croco0 UX peIIeH:s ¢ yYETOM MOJTyYeHHS
HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKUX
peaxnusx;

2) CaMOKOHTPOJIb:

—  OCYILECTBISTb CAMOKOHTPOJIb CBOEH
JIeSITEIbHOCTH HA OCHOBE CaMOAHANN3a U
CaMOOLICHKH.
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CIIOCOOHOCTEH K  XHMHH,
MHTEPECOB M TOTpeOHOCTEH
o0111eCcTBa;

OK 04. D¢ pextnBHO
B3aUMO/ICHCTBOBATH U
paboTath B KOJIJIEKTUBE
U KOMaHe;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

yOeXIEHHOCTH B 0CO00i
3HAYUMOCTU XUMUH IS
COBPEMEHHO! IMBUIIU3AIINU:
B €€ TyMaHHCTHYECKOM
HAaIpaBJIeHHOCTH U Ba)KHOH
POJIH B CO3IaHIH HOBOI 0a3bl
MaTepuanbHOi KyIbTypBI,
peIIeHIH TI00ATBHBIX
mpobJIeM yCTOHIHUBOTO
Pa3BHUTHS YETOBEUECTBA -
CBIPbEBOM, SHEPTEeTUUECKOH,
MUIIEBOU U 3KOJIOTHYECKOU
0e30macHOCTH, B Pa3BUTHU
MEeIULMHBI, 00ecTieueHNN
YCIIOBUI YCIENTHOTO Tpyaa U
9KOJIOTUYECKH KOM(OPTHOM
JKM3HU KaXKI0TO YJeHa
o011ecTBa;

OK 05. OcyiuecTBuaTh
YCTHYIO B TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuun
C Y4ETOM OCOOCHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OBnasieHNe YHHMBEPCAJIBHBIMA KOMMYHHKATHBHBIMHU

JIEUCTBUAMU:

1) obuieHue:

— 3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYyKIaeMOM
TEMBI B X0JI€ TUaJIOra H/WIIN TUCKYCCUH,
BBICKA3bIBaTh UJIeH, (POPMYITHPOBATH CBOU
MPEATI0KEHHSI OTHOCHTEIBHO BBIOIHEHUS
MIPEeNJIOKEHHON 3a1auH;

2) coBMeCTHasl IeATEIbHOCTD:

— BBICTYIIATh C NPE3EHTAIMEH PE3yIbTaTOB
MIO3HABATEJILHOH JEATEIBHOCTH, MOTy9YEeHHBIX
CaMOCTOSATENHO MJIN COBMECTHO CO
CBEPCTHUKAMHU TIPH BHITIOJHEHUH XHMUYECKOTO
9KCIIEPUMEHTA, TIPAKTUIECKON paboThI IO
UCCJIEJIOBAaHHIO CBOMCTB M3yYaeMBbIX BEIIECTB,
peanuzanuy y4eOHOro poeKTa U
(OopMyJIHPOBATh BBIBOJIBI 110 PE3yJIbTaTaM
MPOBEJICHHBIX UCCIICAOBAHU ITyTEM
COTJIACOBAHUS MO3HINH B X0i€ OOCY KICHUS 1
oOMeHa MHEHUSIMH.

OBnaseHne  yYHHBEPCAIbHBIMU

IEUCTBUSIMU:

3) npuHATHA ce0s U APYTUX:

—  NpUHUMAaTh ce0sl, MOHMMasi CBOM HEJOCTATKH U
JIOCTOMHCTBA;

—  NPUHUMAaTh MOTHBBI U apTYMEHTBI IPYTUX IPU
aHaJIM3€e pe3yJIbTaToOB e TEIbHOCTH;

—  INpH3HaBaTh CBOE MPaBO M MPABO APYIUX Ha
OIIHNOKY.

PEry I ITUBHBIMU

OK 06. IIposBnaTh
IpaXIaHCKO-
MaTPUOTUIECKYIO
MO3ULIHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHUE
Ha OCHOBE
TpaAULIUOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIE
C y4€TOM rapMOHHU3aLUU
MEKHAIIUOHAJIBHBIX U
MEXXPEIUTHO3HBIX
OTHOILEHWUH, TIPUMEHATh
CTaHJapThI
aHTUKOPPYIIIOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCIIMTAHHUS:

OCO3HaHMS 00yYaIOIUMHUCS
CBOMX KOHCTHTYLIMOHHBIX IIpaB
1 00s13aHHOCTEH, YB)XKEHHS K
3aKOHY U NPaBONOPSAKY;
MIPEICTABIEHHS O COLIMAIBHBIX
HOpMax U IIpaBUIIaX
MEXJIMYHOCTHBIX OTHOLLEHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM
TBOPUYECKOH J1EATENbHOCTY IPU
CO3/IaHNH y4EOHBIX MMPOEKTOB,
peneHny y4eOHbIX 1
MIO3HABATENBHBIX 337124,
BBITNOJIHEHUH XUMAYECKHX

3KCIIEPUMEHTOB;

CIIOCOOHOCTH  TIOHMMaTh H|
IIPUHUMATh MOTHUBBI,
HaMEpPEHUs, JIOTUKY u
apryMeHTbI JIpyrux pu
QHaJIN3E€  Pa3JIMYHBIX  BUJOB

y4eOHOM JesITeILHOCTH;

2) maTpHOTHYECKOT'O BOCITUTAHUS:

[IEHHOCTHOTO OTHOILIEHHUS K
HUCTOPUYECKOMY U HAyYHOMY
HACJIEJIUI0 OTEYECTBEHHON
XUMUH,

YBaXKEHUSI K IIpoIeccy
TBOpPYECTBA B 00JIACTH TEOPUHU
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3)

Y TIPaKTHYECKOTO
MIPUMEHECHUS XUMHUH,
OCO3HAHHUSA TOTO, YTO
JTIOCTH)KCHUSI HAYKH €CTh
PE3yIBTAT IITUTEIBHBIX
HAOJFOICHUIT, KPOTIOTIIMBBIX
IKCIICPUMECHTATBHBIX
MOUCKOB, IMTOCTOSIHHOTO TPYy/ia
YYCHBIX M IPAKTHKOB;
WHTEpeca U MO3HABATEIBHBIX
MOTHBOB B TIOJYUCHUH H
MOCTIEAYIOMIEM aHAIIN3e
HHPOPMALINH O TIEPEIOBBIX
JIOCTUKEHUSIX COBPEMEHHOM
OTEUECTBEHHON XMMHH;
JIyXOBHO-HPaBCTBEHHOTO

BOCITMTaHUS

HPaBCTBEHHOI'O CO3HAHMUS,
STHUYECKOTO NIOBEICHUS;
CMOCOOHOCTH OLIEHUBATH
CUTYalllH, CBSI3aHHBIE C
XUMUYECKUMHU SBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE
peLIeHUs, OPUEHTHPYSICh HA
MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH;
TOTOBHOCTH OIICHHUBATh CBOE
MOBE/ICHNE U TIOCTYNKHU CBOUX
TOBapUIIEH ¢ MO3ULUAN
HPaBCTBEHHBIX U MPABOBHIX
HOPM U OCO3HaHHUE
MOCJIEACTBUM 3TUX
MOCTYIIKOB;

OK 07. ConelicTBOBaTh
COXPaHCHHIO
OKpY>KaroIIel cpesl,
pecypcocOepexeHutIo,
MIPUMEHSTH 3HaHUS 00
M3MEHEHUH KIUMarTa,
MIPUHITUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

s pekTuBHO
JIieiicTBOBATh B
Ype3BhIYaHBIX
CUTYAIVSX;

6) 9KOJOIrH4Y€CKOTI'0 BOCIIMTAHHA:

3KOJIOTHIECCKH
eNIeco00pa3HOro OTHOIICHUS
K NIPUPOJIE, KaK HCTOUHUKY
CYyILIECTBOBAHUS JKU3HU Ha
3emite;

IMOHUMAaHHUS TJ100aJILHOTO
XapakTepa YKOJIOTHIECKUX
mpoOieM, BIUSTHUS
SKOHOMHYECKHUX MPOIIECCOB
Ha COCTOSIHUE NPUPOAHON U
COIIMAJILHOM Cpelibl;
OCO3HAHHUS HEOOXOIUMOCTHU
HCTIOJIF30BAHUS TOCTIKCHUMA
XUMUH JUJIS1 pELICHUS
BOIIPOCOB PALlMOHAIILHOTO
MPUPOIOTIONB30BAHUS;
aKTUBHOTO HETIPUATHUS
JIEUCTBUH, MPUHOCAIIUX BpE
OKpY>Karouiei npupoaHOn
cpene, yMEeHUs
MIPOrHO3UPOBATh
HeOIaronpusTHBIC
3KOJIOTHUECKHUE TIOCIIC/ICTBHS
MpeanpUHUMAaeMbIX JeHCTBUI
Y NpeJoTBpaIlaTh UX;
HaJIMYUs Pa3BUTOTO
9KOJIOTUYECKOT0 MBIIIJICHHUS,
9KOJIOTMYECKOH KYJIbTYpBI,
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OITBITA JAEATENHHOCTH
DKOJOTHYECKOM
HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B
[TO3HABATEILHOM,
KOMMYHUKATHBHOM U
COILMATLHOW MPAKTHUKE,
CHOCOOHOCTH U YMEHUS
AKTUBHO TPOTUBOCTOSTh
HICOJOTHH XeMO(poOunH;

OK 08. Ucnonp3oBaTh 4)  ¢dopMHpPOBaHUS  KYJIBTYpHI
cpencTsa pu3nIecKoit 3/I0pOBBSL:

KYJbTYpHBI IS —  TOHMMAaHUS [EHHOCTEH
COXpaHEHHS U 3I0poBOTO W 0e30macHoOro
YKpPEIIICHHUS 37I0POBbS B obpasza KI3HH,
npouecce HEOOXOIUMOCTH
npodeccHOHAILHOM OTBETCTBCHHOT'O OTHOIICHHUS K
JeSITCIIBHOCTH U COOCTBCHHOMY (PH3UUCCKOMY
MO IICP KAHUS U IICUXUYECKOMY 3/I0POBEIO;
HEe00X0IMMOI0 YPOBHS —  cobmoaeHus IpaBuUi
buzmyeckoi OesomacHoro obOpamieHus ¢
IIOATOTOBJICHHOCTH, BEIIECCTBAMU B 6BITy,

[TIOBCETHEBHOM JKM3HU U B
TPYIOBOM ACATEIEHOCTH;

—  IOHHMMAaHUsA LIEHHOCTHU
MpaBUI WHIWBUAYAIBFHOTO H
KOJUIEKTUBHOI'O 0€30IacHOro
IIOBCACHU S B chyauymx,
YIPOXKAIOIIUX 370POBBI0 U
JKU3HU JIIOJICH;

— OCO3HaHHUA IIOCICACTBUM U

HETIPUSTHS BPEIHBIX
NpUBBIYEK  (YHOTpeONeHHs
AIIKOTOJ151, HapKOTHKOB,
KypeHHSA);

IIpeameTHbIE pe3ybTAThl OCBOCHUSI YUeOHOTr0 NpeaMeTa XuMusi

1) c(hOpMUPOBAHHOCTh MIPEACTABJICHUI: o XHUMHYECKOHN COCTaBIAIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pPOJIM XHMHM B TIO3HAHWU SBJICHHM TPUPOJBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH,
H€06XOI[I/IMOI\/JI JJISA pGHICHI/Ifl HpaKTI/ILICCKI/IX 3a1a4 U OKOJIOTHYCCKH 06OCHOBaHHOFO OTHOLICHUS K
CBOEMY 37I0POBBIO M IPUPOIHOM CPEJIE;

2) BJaJICHUE CUCTEMOW XMMUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMHUYECKUN DIIEMEHT, aTOM, DJIEKTPOHHAsi 000J0YKa aroma, s-, p-, d-3JMEeKTpOHHBIE
opOuTaIu aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTETIEHh OKUCIICHUS,
XUMHUYECKasl CBS3b, MOIIb, MOJISIpPHAas Macca, MOJIAPHBIA 00beM, YIJIEPOIHBIN CKEleT,
GyHKIMOHAIbHAS TPyMNa, PaauKanl, U30MEpHsi, W30MEpPbl, TOMOJOTHYECKUA Psii, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJEpIKAIINE COSTUHEHNUS, OMOJIOrMUECKH aKTHBHBIE BEIIECTBA
(yrimeBoabl, XKUpbl, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KpPUCTAJUIMYECKash pEeHIeTKa, THUIbl XHUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIC, DK30- W DJHAOTEPMHUYECKHE, PEAKIMM HOHHOrO0 OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JIHCCoIaIus, OKHUCIIUTEND,
BOCCTaHOBHUTCIIb, CKOpOCTB XI/IMI/ILIGCKOP'I peaKHI/II/I, XUMHUYCCKOC paBHOBeCI/Ie), TeOpI/II/I 1 3aKOHBI
(Teopuss XUMHYECKOTO CTPOEHHUs opraHuueckux BemecTB A.M. byrtiepoBa, Tteopus
3JIEKTPOJIUTUYECKOMN NHCCOLMAlUU, Tepuoauyeckuil 3akoH [[.1. MenneneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XUMHUH, (PAKTOJOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJTYUYECHUH M OE30ITaCHOM HCITOJIb30BAaHUN BAKHEHIIINX HEOPTAaHUIECKUX U
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OpPraHUYeCKUX BEUIECTB B OBITY M MPAKTHUYECKON JEATEIILHOCTH YEIOBEKA,;

3) chopMHUPOBAaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE INPU3HAKK U B3aUMOCBS3b
W3YYEHHBIX IOHSATHM, MPUMEHSTh COOTBETCTBYIOLIME IIOHATUS IPU ONHCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB M UX MPEBPAILECHUI; BBIABISTH B3aUMOCBSI3b
XUMHUYECKMX 3HAHUM C TOHATUSAMM U TPEICTABICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

4) chopMHpPOBAaHHOCTH YMEHHH HMCIOJIH30BATH HAUMEHOBAHUS XUMHUYECKUX COCIMHEHUIN
MEXYHapOJHOIO COI03a TEOPETUYECKOM M NPUKIAJHOW XHMHUM W TPHUBHAJIbHBIC HA3BaHUS
BOXHEUIINX BEIIECTB (ITHIICH, alleTUJICH, TIUIepHH, (heHom, popManbaerus, ykCycHasi KUCJIoTa,
[JIMLUH, YTapHbII ra3, yIIeKUCIbli ra3, aMMUaK, raleHasi U3BeCTb, HeraleHas U3BecTb, IUThEBas
coJla U JAPYTuX), COCTABIATh (POPMYIIbI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKHUX PEAKINHA, OOBSACHITH UX CMBICI; IOATBEP)KIATh XapaKTePHbIE XUMUYECKHUE CBOICTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3allUCIMU YPaBHEHUH XMMHUECKUX PEaKLIUi;

5) cdhopMHpPOBAaHHOCTH YMEHMH YCTAHABIMBATh IPUHAUIEKHOCTb H3YyUEHHbIX
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB K ONpEAEIEHHBIM KaccaM U IpyIIiaM COEIMHEHUH,
XapaKTepu30BaTh UX COCTAB M Ba)KHEHIIME CBOMCTBA; ONpEneNsTh BUIbl XUMHUYECKUX CBA3EH
(koBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOIHAs), THUIBl KPUCTAIMYECKHX PELIETOK
BEIIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEaKLUY;

6) BJ1aJiIeHHE OCHOBHBIMU METOJaMH HAyYHOT'O IIO3HAHMSI BELIECTB U XUMUUECKUX SBJICHUI
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE);

7) chopMHPOBaHHOCTH YMEHHH MPOBOJHMTH PACUYETHl MO XUMHUYECKUM (QOpMysIaM |
YPaBHEHMSIM XUMHUECKUX PEaKI1il C MCII0JIb30BaHHEM (PU3HMUECKUX BETUUNH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl, 00ObeMa (HOpPMAJIbHBIE YCIOBHUS) Ta30B,
KOJINYECTBA BELIECTBA; UCII0JIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIsl IPUHATHUS pEILIeHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

8) chopMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUIN HKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB IPU HarpeBaHUM, MOJYyYEHUE ITUIICHA U U3YUYEHHE €ro
CBOWCTB, KaueCTBEHHbIE PEAaKLUU Ha AJbJETUAbI, KpaXMall, YKCYCHYIO KHUCIIOTY; JI€HaTypalus
OeNKOB NpU HarpeBaHUM, L[BETHbIE PEAKLMU OEJIKOB; MPOBOJUTH pPEAKLUU HOHHOTO OOMEHa,
OTpeNieNATh Cpely BOIHBIX PAacTBOPOB, KAUEeCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH AaMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Metamnel" u "Hemeramibl") B COOTBETCTBUM C TNpaBWJIaMU TEXHUKU O€30MACHOCTH TPH
oOpallleHun ¢ BelIeCTBAaMU U JaO0OPAaTOPHBIM O00O0PYJOBAaHHMEM; MPEICTABIATH DPE3YJIbTAThI
XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3allMCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUH u
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

9) chopMupPOBaHHOCTH YMEHUS aHAJIM3UPOBATh XMMUYECKYI0 MH()OPMAIIHIO, TOTYdaeMyto
U3 pa3HbIX UICTOYHUKOB (Cpe/ICTB MaccoBOi nHpopMaluu, cetb UHTEpHET U 1pyrue);

10) chopmMUpOBaHHOCTh YMEHHUI cOOMIOATh MPaBUiIa HKOJIOTHYECKU I1eJIECO00pa3HOro
NOBENEHNA B OBITY M TPYNOBOM JEATENBHOCTH B ILENSAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpYXarolled MPUPOAHON CpPEebl; YYUTHIBATh ONACHOCTH BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsi CMbICII TOKAa3aTelsl MPEeAEIbHON TOMyCTUMON KOHIIEHTPAIlUY;

11) g oOydaromxcss C  OrpaHMYEHHBIMM ~ BO3MOJKHOCTSAMH  370POBBS:
c(OPMHPOBAHHOCTh YMEHUS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEIIECTB U XMMHYECKUX SIBJICHHIA;

12) npng cnenblx M cHaboBUAAIIMX OOydarommxcs: c(HOpMUPOBAHHOCTh YMEHUS
HCIIOJIB30BaTh pelibepHO ToueyHyr0 cuctemMy obo3HaueHuit JI. bpaiins s 3anmucu XuMHAYECKUX

bopmyt.
3. COJEPXKAHME YUYEBHOTI'O ITIPEJIMETA XUMMS (FA3OBBIIA YPOBEHb)

Pasnea 1. Oprannyeckasi XumMusi.

Temal. Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUL.

[Ipeamer opraHnuecKol XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHE B MOJIYYCHUH
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HOBBIX BELIECTB U MaTepuaioB. Teopus CTpoeHMsI OpraHuyeckux coequHeHuit A.M. bytneposa,
ee OCHOBHbIe NONOXKEeHUA. CTpyKTypHble (DOpPMyYJIBI OpPraHMYECKHX BelecTB. l'omonorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUAX - OAMHAPHBIC U KPATHBIEC CBS3H.

IIpencraBnenne o  kiaccudukanuum  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BaKHEHIINX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

DKclepuMEHTANIbHBIE METO/IbI M3YUYEHUS BELIECTB U UX MPEBpAILECHUN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELECTB, HaONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUHM (IUIaBJIeHUE, OOyIIIMBAHUE U TOPEHNUE).

Tema 2. Yeneo0opoowi.

AJKaHBI: COCTaB U CTPOEHUE, I'OMOJIOTMYECKUH psf. MeTaH W 3TaH - mpocTenine
IPEJCTaBUTEIIN ATKaHOB: (PU3HUYECKHE U XUMUYECKUE CBOWCTBA (peaKMK 3aMEILEHHsI K TOPEHUs),
HaXO0XJIEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN PAl. DTHIEH U IPOIWIEH - IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWMCTBA (peakiuy THUAPUPOBAHHSA,
rajJloreHUpOBaHUs, TUAPATALUH, OKUCIICHHS U OJIMMEpU3allun ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKUE
cBo¥icTBa (peakuus noauMmepusanun). [losyueHre CHHTETUYECKOr0 KayduyKa U Pe3UHBbI.

AJNKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUI pAnd. ALETuieH -
OPOCTEHIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apensl. benson: cocra, cTpoeHue, (U3MUYECKHEe M XMMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJIYYEHHUE U INpUMEHEHHE. TOKCHUYHOCTb apeHOB.
I'eneTnyeckas CBsA3b MEXAY YIVIEBOJOPOJAaMU, IIPUHAUICKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTICBOAOPOAOB. [IpUpoHbIiA Ta3 U MOMYTHRIE HEPTIHBIEC Ta3bl.
Hedb u ee npoucxoxnenue. CriocoObl nepepaboTKu HEPTU: IEPEroHKa, KPEKUHT (TEPMUYECKHH,
KaTauTHaeckuil), mmponmu3. [lpomgykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpOIyKThI €ro NepepadoTKH.

DKcrepuMeHTalIbHbIE METO/IbI M3YUEHHUs BEUIECTB U X MPEBpAllleHU: 03HAKOMIIEHUE C
oOpa3iaMu Iu1acTMace, KayuyykoB M pe3uHsl, koutekuuu "Hedts" u "Yrons", MoaenrpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHNUE IPAKTHUECKONH paboThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuernsbie 3anaun.

Bbluncnenuss mo ypaBHEHHMIO XHMMYECKOHW peakuuu (Macchl, 00beMa, KOJIUYecTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00beMy, KOJTHMUECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WJIM MPOJYKTOB PEAKIIUN).

Tema 3. Kucnopoocooepoicawue opeanuyeckue coeOuHeHus.

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHON W JTAHON: CTpOeHHe, (pU3muecKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUE),
npuMeHeHue. BoopoiHble CBA3M MeX/1y MOJEeKyJaMU CIUpToB. JleficTBue MeTaHoIa U 3TaHoJIa
Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTBHL. OJTWJICHTJUKOIb W TIUIEPUH: CTPOEHHUE, (PHU3UYECKUEe U
XUMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO IICJIOYHBIMU METAIJIaMH, KAYECTBCHHAA PCAKIIHA Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIHIEpUHA U
ITHIICHTJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYJIbl, (U3MUEeCKHe M XHMHUYECKHe CBOMcTBa. TOKCHYHOCTD
¢denona. [Ipumenenue genona.

Anbnerunsl. PopManbAerujl, aleTanblIeruj: CTpoeHue, (U3UYEeCKue U XUMHUYECKHE
CBOMCTBaA (peaKIII/II/I OKHUCJICEHHUS W BOCCTAaHOBJICHHsI, KAa4YECTBCHHBIC peaKHI/II/I), IOJIYUCHUEC U
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IpUMEHEHHE.

OAHOOCHOBHBIE TpeebHble KapOOHOBBIE KUCIOTHl. MypaBbUHas U YKCYCHAasl KUCIIOTHI:
CTpoeHHe, PU3NIECKIe 1 XUMUIECKIE CBOMCTBA (CBOMCTBA, O0IIME IS KJIACcCa KUCIIOT, PEAKITHS
stepudukanmu), MoiydeHne U mnpuMmeHeHue. CreapuHOBass M OJEHMHOBAas KHUCJIOTHI Kak
NPECTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENUCTBUE.

CrnoxHble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'HAPOIN3 CIOXKHBIX F(UPOB.
Kupsl. I'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYTaeBobl: cOCTaB, KIacCU(pHUKAIHS yTIIeBOAOB (MOHO-, 11~ U TOKcaxapusl). [ moko3a -
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJIbl, (PM3MYECKHUE M XUMHUYECKHE
cBolcTBa (B3auMoeiicTBue ¢ ruapokcuiom meau(ll), okucnenne aMMuadHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKICHHE B MPUPOJE, NMPUMEHEHHUE,
Oouonoruueckas posb. @otocunTre3. PpyKkTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nesmiono3a kak npupoiHbeie nmoauMepsl. CTpoeHHe Kpaxmalia U LEeUII0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpoJn3, KaYeCTBEHHAs PEaKLUs C UOJ0M).

DKcrepuMEHTAIbHBIE METOJbl M3yYeHHUs BEIIEeCTB M UX IMPEBpAllCHUN: MPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoda okcuaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumopelictBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (oxucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(Il), B3anmoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuernble 3agaumn.

Bbruncienuss 1o ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00beMa, KOJIUYeCTBa
MCXOJHOIO BEIIECTBA WIIM MPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00beMy, KOJTHUECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WJIH MIPOJYKTOB PEAKIUN).

Tema 4. A3omcoodepacawue opeanuieckue cOeOUHeHUsl.

AMUHOKUCIOTBI Kak aM(pOTepHble OpraHuyeckue coeAuHeHus. @Pundyeckue u
XMMHUYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe INuLuHa). buonornueckoe 3HaueHue
aMuHOKUCIOT. [TenTuast.

Benku kak mpUpOAHBIE BHICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuyHasi, BTOpUYHAS |
TpeTHyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OEJIKOB: THUAPONU3, ACHATYpAaLUs,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcrepuMEHTAIbHBIE METO/bI M3yUeHUsS BEIIECTB W UX MpPEeBpalIeHHI: HaOM0AeHue U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB IpPH HAarpeBaHWH, IBETHHIE
peakiuu 6eIKoB.

Tema 5. BoicokomonekynisapHble COeOUHEeHUsL.

OCHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3alUH, CPEHSAs MOJIEKyJspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHNH - TOJIMMEPU3aLUs U MOJUKOHICHCALHS.

OKCIepUMEHTAIIBHBIE METO/IBI M3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Pasnea 2. O0mas 1 Heoprannyeckasi XuMms.

Tema 1. Teopemuueckue ocHO8bL XUMUU.

Xumuyeckuit dmemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs OO0OJOYKA.
DHepreTUYecKrue ypoOBHH, MTOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpesieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHass KOHPUTYpaIus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucrteMa XUMUYECKUX diaeMeHToB J[.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa H Ilepmogmyeckoil CUCTEMBI XUMHYECKHX
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anemeHnToB /.M. MenzaeneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM U rnepuojam. 3HaueHHEe NEPUOANUECKOT0 3aKOHA B pa3BUTHH HAyKU.

Crtpoenue BemiecTBa. XHUMHUYeCKas CBs3b. Buabl XumMuueckod cCBsi3U (KOBaJleHTHAas
HEMOoJISIpHasi U TOJISIpHAsi, WOHHAs, MeTaJuimyeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJICHTHOMN
XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajneHTHOCTH.
DneKTpoOTpULATENbHOCT. CTeNeHb OKUCIEHUs. FIOHBI: KAaTUOHBI M AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsTue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOUIHBIE pacTBOPLI. MaccoBas 1051
BEILECTBA B PaCTBOPE.

Knaccuukanuss HeopraHudeckux coeavHeHuid. HoMeHKmIatypa HEOPraHW4eCKHX
BELIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJ1accam.

Xumunyeckas peakuus. Kiaccupukanus XUMHYECKUX pPEAKIUil B HEOPraHUYECKOW U
OpraHMYECKON XMMUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CKOpOCTh peaxIiu, €e 3aBUCUMOCTh OT Pa3iM4HbIX (hakTopoB. OOpaTUMblE peaKluu.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIOIIME HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrponutuyeckas nucconuanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KKCIasl, HEHTpanbHasi, menodHas. Peaknmu moHHOTO 0OMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.

DKCrepuMEHTAJIbHBIE METO/Abl M3YYEHMsI BEIECTB U WX IPEBPAIICHUN: JIEMOHCTpAIUs
tabmun "llepuognueckas cucrema xumudeckux snemeHtoB J[.M. MenneneeBa", usyueHue
MoJieJIe KPUCTAJUIMUECKUX pELIeTOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IMEPOKCHAA BOJOPOJAa B MPUCYTCTBHHM KaTalau3aTtopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C IMOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKkLUuu
HMOHHOTO0 OOMeHa), NpOBEIeHUE MpakTHUecKol paldoTel "BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOPOCTh XUMUYECKOU peakiuu'.

Pacuernble 3anaumn.

Pacuersl 1o ypaBHEHUAM XUMUYECKUX PEAKIIMA, B TOM UHCJIE TEPMOXUMUYECKUE PACUETHI,
pacueTsl ¢ UCTIIOJIb30BaHUEM MOHATHUS 'MAacCOBasi J10JIsI BElecTBa' .

Tema?2. Heopeanuueckas xumus.

Hemeramnsl. Ilomoxenune HemeramnoB B Ilepmoandeckoil cucTeMe XMMHYECKUX
anementoB J[.MI. MenneneeBa u OCOOEHHOCTH CTpoeHHUs aToMOB. Dusmueckue CBOHCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha MPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAUIOB (raJlOT€HOB, cepbl, a30Ta, ¢ocdopa,
yIaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COETMHEHUN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAIIOB U UX COEUHEHUH.

Mertannsbl. [lonoxenue meraminoB B [lepuonudeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHSI MJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaisioB. OO0rue
¢uznyeckue cpoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN P HANpsSKEHHUH
METAJIJIOB.

XWMHYECKHUE CBOWCTBA BAXHEHIIMX META/UIOB (HATPHWH, KaiWid, KaJblUA, MarHui,
QTIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue cnocoObl moxy4yeHus: MeTauioB. [IpruMeHneHne MeTauioB B ObITY U TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOJAbl M3YyYEHMs] BEIIECTB W HMX MPEBpallleHUil: H3ydyeHHe
KOJUTEKIIMHU "MeTauibl ¥ CTIutaBel'", 00pa3oB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4,
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HaOJIOZIGHWE W OMHCAHWE JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3auMOJCHCTBHE
THIPOKCHUIA ATFOMHHHMSI C PACTBOPaMH KHCJIOT M IIeJIOUeH, KaueCTBEHHBIC PEeaKIIMA Ha KaTHOHBI
METaJIJIOB).

PacuerHble 3a1a4n.

PacueTnsl Macchl BeIIeCTBa HJIN OGLeMa ra3oB 1O HM3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
Macce Wi 00bEMy OJIHOTO M3 YYacCTBYIOIIMX B PEAKIIMHM BEIISCTB, pacdyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, ECJIH OJHO U3 BEIIECTB UMEET MPUMECH.

B denepanbHBIX W perHOHANBHBIX TPOLENYpPax OIEHKM KadecTBa OOpa30BaHUS
UCTIONIB3YeTCs epedeHb (Koau(UKaTop) pacipeaesieHHbIX 0 KJlaccaM MPOBEPsIeMbIX TPeOOBaHUI
K pe3yabraTaM OCBOCHHS OCHOBHOH 00pa30BaTelbHONW MNpPOTrpaMMbl CpeIHEro OO0IIero
00pa30BaHMs U JIEMEHTOB COAEPIKAHUS 110 XUMHUH.

[TpoBepsieMble TpeOOBaHUS K pe3yJbTaraM OCBOCHHS OCHOBHOM 00pa3oBaTesbHOI
nporpammsl (10 kacc)

Kon [IpoBepsiembie IPEAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMbl CPEeTHET0 00IIero 00pa3oBaHUS
pe3yiabrara
| TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU
1.1 CdopMHpOBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTaBISAOIIEH

€CTECTBEHHOHAY4YHOW KapTHUHBI MHpa, POJIA XMMHUHU B IIO3HAHUM SIBICHUU
Opuposabl, B (OPMHUPOBAHUU MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHANBHON  TPaMOTHOCTH,  HEOOXOOUMOH sl pelIeHUs
NPAaKTUYECKUX 3a/ad M SKOJOIMYECKH OOOCHOBAHHOIO OTHOILICHUS K
CBOEMY 37I0pOBBIO U IIPUPOJHOM cpene

1.2 Bnagenue cucremMoil < XMMHUYECKMX  3HAHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIe ITOHSATHS (Monekyna, BaJICHTHOCTD,
AIIEKTPOOTPUIIATETLHOCTh, CTENEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00beM, YITIepOIHBIN CKeNeT, PyHKIIMOHAIbHAS
TpyIa, pajgukall, ©30MEPHs, U30MEPhI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH,
YIJIEBOIOPO/IBI, KUCIOPO/I- U a30TCOAEPIKAIINE COSTUHEHUS, OMOTIOTHYECKU
aKTUBHBIC BeIIeCcTBa (YIJIEBOMABI, >KHPHI, OETKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3B€HO, BLICOKOMOJIEKY/ISPHBIE COSTMHEHUS); TCOPUH U 3aKOHBI
(Teopus XMMHUYECKOTO CTPOEHUS opraHnndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKHI SI3bIK XHUMHH, (PaKTOIOTHUECKHUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYSHUH U O€30TTaCHOM MCIIOJIb30BAHUH
BROKHEHUIINX HEOPraHWYECKHMX M OPraHUYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOM JCSITEIIBHOCTH YeIOBEKa

1.3 CdopMHpOBaHHOCTh YMEHUN BBISBIATH XapaKTE€PHbIE MPU3HAKK MOHATHH,
YCTaHABJIMBATh UX B3aHMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIUE OHITHS
IpU ONHMCAHHWU COCTaBa, CTPOEHUS M MPEBPALICHUN OpraHMYeCcKHX
COEIMHEHUN

1.4 c(OpMHPOBAHHOCTh YMEHUH HCHOIb30BAaTh XUMHUUECKYI0 CUMBOJIMKY IS
COCTaBIIEHUSI ~ MOJIEKYJISpPHBIX U CTPYKTYpHbIX  (pa3BepHYTOIl,
COKpaIlleHHO!) (hopMysT OpraHN4YeCcKHX BELECTB U YPABHEHUH XUMHUYECKUX
peaKIuii, U3roTaBIMBaTh MOZEIH MOJIEKY] OPraHUYECKHX BELIECTB JUIS
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HIUTIOCTpAMA UX XUMHUYCCKOI'O U ITPOCTPAHCTBEHHOI'O CTPOCHUA

1.5

CdopMHpOBaHHOCTh YMEHUN YCTaHABINBATh IPUHAJICKHOCTD U3YYEHHBIX
OpraHWYECKUX BEHIECTB MO MX COCTaBYy M CTPOCHUIO K OIpPEACIICHHOMY
Kkinaccy  (rpynme) — coeauHeHuwil  (YIIEBOAOPOABI,  KHCIOPON  H
a30TCOZEpXKALLME COEAMHEHHUS, BBICOKOMOJEKYISIPHBIE COEIMHEHUS),
JlaBaTh UM Ha3BaHUs 10 cucTemarndeckoir HomeHkaarype (IUPAC)

1.5

CdopMHpPOBAHHOCTh YMEHHUSI ONPENENATh BUABI XUMHYECKOH CBS3H B
OpraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPaTHBIEC)

1.6

CdopMHpPOBAaHHOCTh YMEHUSI MPUMEHSTh: TMOJOKEHUS TCOPHUH CTPOCHUS
oprannueckux BeuiecTB A.M. BbytnepoBa nnsi oObsICHEHHS 3aBUCHUMOCTHU
CBOICTB BEILLIECTB OT MX COCTABa U CTPOCHUS; 3aKOH COXPAHECHHUS MacChl
BEILIECTB

YrneBonopozasl. Kucinoponconepkaiiyue U a30TCoAepKaIIe OpraHnueCcKue
COeTMHEHUS. BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS

2.1

ChopMHupOBaHHOCTh yMEHWUW TPUBOAWUTH TPUBHAIBHBIC  HA3BAHUS
OTJENbHBIX OpPraHMYECKHX BEIIECTB (STWJICH, MPOMNMIEH, AalleTUJIeH,
ATHJICHIJIMKONb, TIHLEPUH, (¢GeHom, (opManpaerua, aneTaubIeru,
MypaBbUHAas KHUCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBas  KHCIIOTA,
CTeapHHOBAas KUCJI0TA, III0K03a, PPyKTO3a, Kpaxmall, LIeJUT0103a, [JIUIUH)

2.2

ChopMHpOBaHHOCTh yYMEHHM  XapaKTEpPH30BaTh COCTAaB, CTPOCHHE,
GU3MYEeCKUEe ¢ XHUMHYECKHE CBOWCTBA THIHMYHBIX IIPEJICTaBHTEIICH
pa3JIMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, JTaH, OJTHIICH,
OpomnuieH, aneTwieH, OyragueH-1,3, wMerunOyraguen-1,3, Oensodn,
METAHOJ, JTaHOJ, JSTUJICHIIIMKOIb, TIWIEPHH, (EHOJ, aIleTaabIeTH]I,
MypaBbMHAsd M YKCYCHas KHCIIOTBI, IJIIOKO3a, Kpaxmal, IeJUIr0i03a,
aAMUHOYKCYCHAas KUCJIOTA)
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CdopMHpOBaHHOCTh YMEHHSI WIUIIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXly TUIIUYHBIMH IIPEICTAaBUTEISIMU Pa3IUYHbIX KJIACCOB OpPraHMYECKUX
BEIIECTB YPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHMUYECKHX pEaKIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (popMyi
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CdopmupoBaHHOCTH YMCHHUS XapaKTepHU30BaTh HUCTOYHHKHU
VIJIEBOJIOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBIA Ta3, yroib), CIOCOOBI MX
nepepaboTKU U MPAKTUIECKOe TPUMEHEHHE TIPOTYKTOB MTepepadOTKH

XUMHS U KU3Hb. PacueTrsl

3.1

ChopMUpPOBaHHOCTh YMEHUMW BIIAJETh CUCTEMOW 3HAHUUW OO0 OCHOBHBIX
METOJaX HAyYHOTO MO3HaHMs, MCHOJb3YEMbIX B XHMHUHU NpPHU HU3YUYECHHU
BEIIIECTB M XUMHYCCKHUX SBJICHUH (HAOIIOCHNE, M3MEPEHHE, YKCTICPUMEHT,
MOJIEIUPOBAHKE), HCIIONB30BaTh CHUCTEMHBICE XHMHUYECKHE 3HAHUSA IS
MPUHATHS PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C
BEILECTBAMH U X MPUMEHEHUEM

3.2

ChopmupoBaHHOCTH ~ YMEHMH  coOMIOaTh  HpaBUiIa  IMOJIb30BaHMS
XUMHUYECKOH Mocy10i 1 1a00paTOpHBIM 000pYJOBAaHUEM, a TaKXkKe MpaBuiIa
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O6paH_[CHI/I$I C BfIECTBAaMHM B COOTBCTCTBHMM C HHCTPYKOHUAMH 110
BBITTIOJTHCHHUIO na60paTopHHx XHUMHUYCCKHUX OIIBITOB

3.3

CdopMHpOBAHHOCT, YMECHHI IIJIAHUPOBATh W BBITOMHATH XUMHUYECKUN
SKCHEPUMEHT (IIPEeBpaleHUs] OPraHUYECKHX BEILIECTB IMPH HarpeBaHUM,
NOJlyYEHUE JTUJIIEHA M WU3YYEHHE €ro CBOMCTB, Kau€CTBEHHBIE pEaKLUU
OpraHMYECKHUX BEIIECTB, ACHATypalus OeJIKOB MpU HarpeBaHUU, [[BETHBIC
peaxiiy OeJIKOB) B COOTBETCTBHH C NMPABHIIAMH TEXHUKH 0€30IaCHOCTH IPH
oOpalleHMd ¢ BelIecTBaMU U JIAOOPAaTOPHBIM  OOOPYIOBaHHEM;
NPEACTaBIATh PE3yAbTaThl XUMHUECKOTO SKCIEPUMEHTa B (popMe 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil U (OpMYIHpOBaTh BBIBOJLI Ha
OCHOBE 3THX PE3YyJIbTaTOB

3.4

CdopMHpOBAaHHOCTh YMEHUH MPOBOAUTH BBIYUCICHUS 1O XUMHUYCCKUM
ypaBHEHUAM (Macchl, 00beMa, KOJIMYEeCTBA HCXOJHOTO BEIIECTBA WM
MPOAYKTa PEAKINH 110 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB UJIU MPOTYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTb YMEHMH KPUTHUECKH aHAIM3UPOBAaThb XUMHUUYECKYIO
UH(POPMALIUIO, TIOTYYaeMYI0 M3 Pa3HBIX HCTOYHUKOB (CPEACTBA MAacCOBOU
uHdopmanuu, cetb HTEpHET U NpyTHe)

3.6

ChopMuUpOBaHHOCT,  YMEHHH  cOONMIONaTh  MpaBWIa  KOJOTMYECKH
eJIeCO00pa3HOTO MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B LEJSX
COXpAHEHHs CBOCTO 3I0POBbS M OKPYXKAIOIICH IMPUPOIHOU Cpelsl,
OCO3HaBaTh OIIACHOCTb BO3I[€I>1CTBI/I$[ Ha JXUBBIC OPraHUu3Mbl OIIPCACIICHHBIX
OpraHUYECKHX BELIECTB, MOHMMas cMbica mokasarens I[IJIK (mpenenbHo
JOTYCTUMOW  KOHIIEHTpAllMu), TOSACHATh HA IPUMEpPAax CHOCOOBI
YMEHBIICHHS U MPEAOTBPAILCHUS UX BPSIHOTO BO3ICHCTBHS HA OPraHU3M
YeIoBeKa

[TpoBepsiembie a1eMenThI copepskanus (10 kiacc)

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKaHUA

TeOpeTI/IquKI/IC OCHOBBI OpraHquCKOﬁ XUMHUHU

1.1

[Ipenmer OpraHMYecKOW XWMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B
MOJIYYEHUM HOBBIX BEUIECTB U MaTepHasioB. Teopusi CTPOECHHS OpraHUYECKUX
coenuaeHnit A.M. ByTiepoBa, ee OCHOBHBIE TTOJIOKEHHUSI

1.2

CrpykrypHble (opMyibl OpraHMYecKWX BewlecTB. l[omororusi, u3oMepus.
XHMHYECKas CBSI3b B OPraHUYECKUX COEIMHEHUSX - OIMHAPHBIE U KPATHBIE CBA3H.
[IpencraBnenue o kiaccu(pUKalUl OPraHUYECKUX BEIIECTB

1.3

HomeHnkiaTypa opraHMyeckux COeIMHEHUN (CUCTeMaThyecKkas) U TpUBUAJbHBIE
HA3BaHUA BaXHEHINX MPEACTAaBUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB

VYrneBonopoasl

2.1

AJKaHBI: COCTaB ¥ CTPOEHME, TOMOJIOTMUECKUM psia. MeTaH U 3TaH - MpocTeine
MPEICTAaBUTENIN aJKaHOB: (PU3UYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
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3aMeUIeHHs U TOPEHMs), HAXOXKACHHUE B IPUPO/JIE, MTOIYUSHHUE U IPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKHH psA. DTUIEH U NPONWIEH -
NPOCTEUIINE TMPENCTABUTEIN AJIKEHOB: (U3UYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuy THAPUPOBAHMS, TaJOI€HUPOBAHUSA, THApATalMM, OKUCIEHUS U
NOJIMMEPU3ALINH)), IOTYyUEHUE U IPUMEHEHNE
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Ankanuensl: OyrtaaumeH-1,3 u MermnOyramuen-1,3: crpoeHue, BakHEHIINe
XMMHYECKUE CBOMCTBa (peakuus nonuMepusanuu). IloaydeHne cuHTeTHUECKOTO
Kay4dyKa U PE3UHBI
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHHA psil. ALETHIICH -
IOPOCTEHIINI IpEeICTaBUTENb AaJKUHOB: COCTaB, CTpPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakuyu I'HIpUPOBaHUs, TaJOr€HUPOBaHUs, THApaTaliHy,
TOpEeHus), NOITy4YEeHUEe U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, crpoeHue, (uU3NYECKME W XHMHYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHUsI U HUTPOBAHUS ), IOJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHue, (U3MYEeCKMe U XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBaHUS), IMOJIy4EHHE U IpUMEHeHue. TOKCHMYHOCTbH
apeHoB. ['eHeTHueckas CBS3b MEXIY YIIEBOJAOPOAAMH, MPHHAUIEKALUMH K
Pa3IUYHBIM KJIaccam

2.6

[TpuponHbIe HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHbIil ra3 u momyTHeIe HEPTIHbIE
ra3sl. Hedth u ee npoucxoxnenue. CrnocoObl nepepaboTku HEQTH: MEPETOHKA,
KPEKUHI (TepMHUYECKHUM, KaTaJIuTU4YecKuil), nuponus. llponykTel nmepepadboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KameHHBINH yronb u
MPOIYKTHI €T0 TepepadboTKu

Kucnoponconepxaiiye opraHuuecKie COeIMHEHNs

3.1

[IpenenbHbIE OTHOATOMHBIE COUPTHL. METaHOI U 3TAHON: CTpOoeHHUE, PU3NIECKUe
M XUMHYECKHE  CBOMCTBa  (peakuuu C  aKTUBHBIMH  METaJJIaMH,
rajoreHOBOJIOPO/IaMH, TOPEHHE), TMPUMEHEHHE. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHOJa M 3TAaHOJa Ha OPraHu3M YeJOBEKA.
MHoOroaToMHbI€ CIIUPTHI. DTHJICHIIIMKONIb U TIHULEPUH: CTPOCHHE, (PU3UIYECKUE U
XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICTOYHBIMU  MeETallJIaMH,
Ka4eCTBEHHAs peaklusi Ha MHOTOAaTOMHBbIE CHUPTHI). JleficTBUEe HA OpraHu3M
yenoBeka. [I[puMeHenne nniepruHa U STUICHIJIUKOIIS

3.2

®DeHOIT: CTPOCHUE MOJICKYITBI, (PU3HUYECKHUE M XUMHUECKHE CBOMCTBA. TOKCHIHOCTh
denona. [Ipumenenne penona
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AJ'IB,I[CFI/II[H 1 KCTOHBI. (DopManb,uerI/m, aleTaJIbACTU: CTPOCHHUC, (1)H3I/I‘IGCKI/IG 151
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA W BOCCTAHOBJICHUS, KAUCCTBCHHBIC
pCaKL[I/II/I), MOJIYYCHHUC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeeTbHbIe KapOOHOBbIE KUCIOTHI. MypaBbUHas U yKCyCHas
KHCJIOTBI: CTpOoeHHE, (U3NYECKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME /I
Kjlacca KHCIIOT, peakiuss JSTepuuKaluu), TIOJNyueHHe U IpPUMEHEHHE.
CreapuHoBas ¥ OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KUCIIOT. Mblj1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHE
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3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. XKupel. [unponus xupos. [Ipumenenue xupo. buonorudeckas poib
KUPOB

3.6

VrieBoapl: cocTaB, KJIAacCU(PUKALKA YITIEBOAOB (MOHO-, TU- U IOJHUCAXapU[IbI).
[moko3a - mpoCTeWIIMii MOHOCaxXapui: OCOOCHHOCTH CTPOCHUS MOJICKYIIbI,
du3nyeckre 1 XuMUYECKUe CBOIcTBa (B3auMmozelcTBue ¢ rugpokcuiom meau (11),
OKHCJIEHME aMMHUAuHbIM pacTBOpoM okcuga cepedpa (I), BoccraHoBieHHE,
OporKEeHHUE ITTFOKO3bI ), HAXOXKICHHUE B IPUPOJIE, IPUMEHEHHUE, OMOTI0rHYeCKasi pOJib.
®orocunTe3. DpykToza Kak H30Mep IIIOKO3bl. Kpaxmanm M Hemnono3a Kak
npupoaHbsie noiauMepbl. CTpoeHue Kpaxmana U Lesulono3bl. dusnueckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, KaueCTBEHHAs! PEAKLHS C HOIOM)

A3oTcoaeprkaline opraHM4ecKue COeIMHEHNS

4.1

AMUHOKHCIIOTH Kak amM(OTepHbIe OpraHuueckue coenuHeHus. duzndeckue u
XMMHUYECKHE CBOICTBa aMMHOKHUCIIOT (Ha IpuMepe DiuluHa). buonoruyeckoe
3HAYE€HNE aMUHOKHCIIOT. [lenTuas

4.2

benku kak IMPUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCOAMHCHUA. HepBI/I‘-IHaSI,
BTOpUYHAA W TPCTUYHAA CTPYKTypa 0enxoB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUAPOIN3, ACHaTypalursa, KaHCCTBCHHBIC PCAKI[MKU Ha Oenku

BricOkOMONEKYIISIpHBIE COEUHEHNUS

5.1

OcCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJEKYISIPHBIX COEAMHEHMN: MOHOMEp,
HOJMMEp, CTPYKTYPHOE 3BE€HO, CTENEHb NOJIMMEPHU3allUU, CPEIHAS MOJIEKYIIApHast
Macca. OCHOBHBIE METO/bl CHHTE3a BbBICOKOMOJIEKYJIIPHBIX COCIUHEHHH -
HOJIMMEPHU3alHs U MOJIMKOHICHCALUS

52

OKCIIepUMEHTAJIbHbIE METOJbl HM3Y4Y€HHUS BEUIECTB W HUX IPEBpallleHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4dyKoB. [loiyueHne CHHTETHYECKOro KaydyKa U pe3UHBI

[TpoBepsiembie TpeOOBaHUS K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl

(11 xmacc)
Kon IIpoBepsiemble IpEAMETHBIE PE3YJIBTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl CPETHEro 0011ero 00pa3oBaHMs
pe3yJsbrara
1 Teopernueckre OCHOBBI XUMUH

1.1

Bnagenue cucremMoil < XMMHUYECKMX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIONINE MOHATUS (XUMUYECKHUI AJIEMEHT, aToM, AJIEKTPOHHAs
00o004Ka aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTATIN aTOMOB, MOH, MOJIEKYJIa,
BaJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas
CBS3b, MOJIb, MOJIAPHAST Macca, MOJAPHBIA 00BEeM, KpHCTALTHYECKAst
pelieTka, THIIBI XAMUYECKUX peakiuit (OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIE, DJK30- M DJHAOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pacTBOp, OSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DIEKTPOIUTUUYECKAS
JUCCOITMAITNS, OKHCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOH
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peaKIy, XWMHUYECKOE pPaBHOBECHE), TEOPHHM U 3aKOHBI (TEOpHs
NIEKTPOIUTUYECKOW  nuccouumanuu, Ilepmommueckun  3akon  JI.W.
Menneneena, 3aKOH COXpaHeHus Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SA3BIK XUMHH, (AKTOJIOTUYECKHE CBEIEHHUS O CBOMCTBaX,
cocTaBe, TMOJNy4eHMM M O€30MacHOM HCIIOJIb30BAaHUU  Ba)KHEHMIIUX
HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOM IEITETFHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUH BBIBIATH XapaKTEpPHBIC MPHU3HAKH U
B3aMMOCBSA3b U3Y4YCHHBIX IIOHATUHN, IPUMEHATH COOTBETCTBYIOLINE IIOHATHS
IIPU ONKMCAHUU CTPOCHHUS M CBOMCTB HEOPraHWYECKMX BEIIECTB M HX
IIPEBPALICHN; BBIABIATh B3AUMOCBA3b XMMUYECKUX 3HAHUM C IIOHATUAMU
U IIPEICTABIICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEAMETOB

1.3

BJIa[[eHI/Ie OCHOBHBIMHM MCTOAAaMH HAYYHOI'O IIO3HAHUSA BCIICCTB H
XUMHYECKUX  SIBIICHWH  (HAONIOJCHHE, W3MEpEHHUe,  IKCICPUMEHT,
MOJIETTUPOBAHUE)

1.4

ChopMHpOBAaHHOCTh yMEHHU ONPEACIATh BAJICHTHOCTh M  CTCICHb
OKMCJICHUSI XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO COCTaBa,
BUJI XUMHUYECKON CBSI3M (KOBaJCHTHAs, WOHHAs, MeTa/InyecKas,
BOJIOPOJIHAS) B COETMHEHUSX, TUIT KPUCTAJUTMUECKOM PElIeTKH KOHKPETHOTO
BeIIECTBA (aTOMHast, MOJICKYJISIpHAs, HOHHASI, METAJLITUYECKast )

1.5

ChopMupoBaHHOCTh YMEHHMH OIPENENATh XapakTep CpeAbl B BOMHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN

1.6

CdopMHpOBaHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATH XUMUYECKUE PEAKITUH 110
pa3IUYHBIM TNpU3HAKaM (YMCIYy W COCTaBy pEarupyrolMX BEIIECTB,
TerioBoMy 3¢deKkTy peakluud, U3MEHEHHUIO CTElNeHEeW OKUCICHUS
BIIEMEHTOB, OOPAaTUMOCTH PEAKINH, yUYaCTHIO KaTaJIlu3aTopa)

1.7

CdopMHpOBaHHOCTH YMEHUN COCTaBJIATh YPABHEHMS PEaKUUil pa3IudHbIX
TUIIOB, MOJHBIE M COKpAIllCHHbIE YPAaBHEHUS PEAaKIMH HMOHHOTO OOMeEHa,
YUMTBIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIUN UAYT JO KOHIA

1.8

CdopMHpOBaHHOCTh YMEHUH TPOBOAMTH PEAKIUH, OATBEPKAAIOIINE
Ka4eCTBEHHBI  COCTaB  Pa3iIW4YHBIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM ITyTEM HWOHBI, IPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILECTB

1.9

ChopMUpPOBaHHOCTP YMEHUN pPACKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBMTENBHBIX PEaKIUil MOCPEICTBOM COCTaBJIECHHUS SJIEKTPOHHOTO
OajlaHCa 3TUX peaKIUi

1.10

ChopMUpPOBAaHHOCTh ~ YMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKOHN peakinu OT Pa3InyHbIX (PaKTOPOB

ChopMupoBaHHOCTh YMEHHI OOBSICHITH XapaKTep CMEIIECHHUS XUMUIECKOTO
pPaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHETO Bo3aciicTBHs (mpuHIun Jle
[Tarenne)

O6H_[a}1 U HCOPraHUYCCKask XUMUA

2.1

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ PacCKpbIBaTb CMBICJI HCpI/IOI[I/I‘{eCKOI‘O 3aKOHa
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AWM. MenneneeBa M JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKITUH

2.2

CdopMHpOBAaHHOCT, YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMUUYECKHX 3JIeMEeHTOB 1 - 4 nmepuogoB Ileprnonuueckoit cuctemsl
xumMmuaeckux 3memerToB J[.1. MenneneeBa, UConb3ys mOHATUSA "S-, p-, d-
ANIEKTPOHHBIE  opOuTaynm", "PHEpPreTuyeckre ypoOBHH", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHWMHUUYECKUX OJJIEMEHTOB M HX
COCMMHCHUH 1O TmepuomaM W Tpynmnam Ilepuognyeckoil  CHUCTEMBI
xumuueckux anemenToB .M. Menaeneera

23

CdopMHpOBAaHHOCT, yMEHHUW XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJITBEPKAATh CYILIECTBOBAaHME  T'€HETHYECKOH CBS3M  MEXAY
HEOpPraHUYeCKUMHU BElIECTBAMHU c MOMOIIIbIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUn

24

CdhopmupoBaHHOCTB YMEHUU yCTaHaBJIUBATh IPUHAJJIEKHOCTD
HEOPraHMYeCKHUX BEIIECTB 0 UX COCTaBy K OIpPENEeJIEHHOMY Kiaccy
(rpynne) coeavHEHUH (IPOCThIE BELIECTBA - METAUIBl U HEMETalIbl,
OKCHU/Ibl, OCHOBAHUS, KUCJIOThI, aM()OTEepHBbIE TUAPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH HMCIIOIb30BATH XUMUUECKYIO0 CUMBOJIUKY UIS
cocraBieHusl (OpPMyNl BEIIECTB M YPABHEHUH XUMHUECKHUX PEaKIHid,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMS
OT/EJIbHBIX HEOPraHWYEeCKUX BeUIeCTB (yrapHblil ra3, yIJIEKHCIbIM Tas,
aMMUaK, raleHasl U3BeCTb, HErallleHas U3BECThb, IUTHhEBAs CONA, IUPUT U

IpyTHE)

2.6

ChopMHpOBaHHOCT, yMEHHW XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOJITBEPXKATh CYIIECTBOBAaHMUE  TE€HETHYECKOH CBSI3U  MEXIY
HEOPraHUYeCKUMU BEILECTBAMU c MTOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN

2.7

ChopMUpPOBaHHOCTh YMEHHUH TIJIAHUPOBATH U BBIMNOJHATH XUMHUYECKUMA
OKCHEPUMEHT (pa3lokeHHEe TEepOKCHAa BOAOPOAAa B  TMPUCYTCTBHUU
KaTaau3aropa, OMpENEJICHUE Cpeabl pPAacTBOPOB BEHIECTB C IMOMOIIBIO
YHUBEPCAITBLHOTO UHINKATOPA, BIUSIHUE Pa3IUYHbIX (DaKTOPOB HA CKOPOCTh
XUMUYECKON peaKify, peakiiui HOHHOTO OOMEeHa, Ka9YeCTBEHHbBIE PEaKIINU
Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pelICHHE
AKCIIEPUMEHTANBHBIX 3a1a4 1o Temam "Meramisl" u "Hemeramis") B
COOTBETCTBUU C TPAaBHJIAMHU TEXHHKH O€30MacHOCTH MpU OOpaIleHUH C
BEIIIECTBAMH U JJa0OPaTOpPHBIM 000PYIOBAaHUEM; MIPEACTABISTH PE3YIBTATHI
XHUMHYECKOTO JKCIIEPUMEHTa B dbopme 3aliCcu  YpaBHEHHH
COOTBETCTBYIOIIMX PEaKIUid U (HOPMYITHPOBATH BHIBOJBI HAa OCHOBE ITHUX
pe3yJIbTaToOB

2.8

ChopmupoBaHHOCTH ~ YMEHMH  coOMIOaTh  NpaBUiIa  IOJIb30BaHMS
XUMHUYECKOH Nocy10i 1 1a00paTOpHBIM 000pYIOBAaHUEM, a TaKXkKe MpaBuiIa
oOpamieHuss C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMH IO
BBITMOJIHEHUIO JJAOOPATOPHBIX XMMHUECKHUX OIBITOB
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2.9

CdopMHpOBaHHOCTh YMEHUN XapaKTepU30BaThb XHUMHUYECKHE MPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUsS CEPHOM KHUCIOTHI,
aMMHaka, a Takxke chOpMUPOBAHHOCTH MPECTABICHUN 00 00X HAYYHBIX
MPUHIIAIIAX | SKOJIOTUIECKUX MPOOIeMaX XUMUIECKOTO TIPOU3BOJICTBA

XUMHS U KU3Hb. PacueTsl

3.1

CdopMHpPOBAHHOCTh TPEACTABICHUN O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHUH B TMO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHWM MBIIUICHUS M KYJIBTYpPhl JIMYHOCTH, €€
(GYHKIMOHAIBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW 1 pelleHus
MPAKTHYECKUX 33a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U PUPOAHOM Cpeie

3.2

C¢hopMHUPOBAaHHOCT YMEHHH KPUTHYECKH AHAJIM3MPOBAThH XHMHYECKYIO
UH(POPMALIUIO, TIOIYYaeMYI0 M3 Pa3HbIX HCTOUYHUKOB (CPEACTBA MacCOBOU
KOMMYHHKaIMH, ceTh IHTepHeT U Apyrue)
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ChopMHUpOBaHHOCT, ~ YMEHHH  cOONMIONAaTh  MpaBWIa  KOJOTMYECKH
1eJIeCO00pa3HOTO MOBEACHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B LEJSIX
COXpPaHEHHsI CBOETO 3I0POBbS M OKPYKAIOLIECH IPUPOTHOM Cpe/Ibl

34

Oco3HaBaTh ONACHOCTD BO3/EHCTBUS HA KUBBIE OPIaHU3MBI OIIPEIEICHHBIX
BEILECTB, NMOHMMas cmblca nokaszarens [IJIK, moscHATe Ha npumepax
crocoObl YMEHbIIEHUs U MPEeOTBPAILEHHUs] UX BPEJHOrO BO3JEHCTBUS Ha
OpPraHM3M YeJIOBEKa

3.5

ChopmMupoBaHHOCTh YMEHHIA MPOBOJUTH BBIYMCICHUS C MCIIOJIb30BAaHHEM
HOHATHUS "'MaccoBasi J0JIsl BellecTBa B pacTBope', 00bEMHBIX OTHOLICHUN
ra3oB IIpM XMMHMUYECKHX PEAKLIMAX, MacChl BEIIECTBA UM 00beMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OO0beMy OJHOIO U3
YYaCTBYIOIIMX B pPEaKUUU BEIIECTB, TEIJIOBOTO 3PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHHUS
SHEPrUu

[TpoBepsiembie aneMeHThI coaepkanus (11 kmacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

Teopernueckre OCHOBBI XUMUH

1.1

XUMUYECKUN 371eMeHT. AToM. SIpo aTtoma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
OHepreTuyeckue ypoBHH, NMOTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-37€MEHTBHI.
Oco0eHHOCTH paclpeiesiCHUs] JIEKTPOHOB MO OPOUTAISIM B aroMax 3JIEMEHTOB
HEPBBIX YETHIPEX NMEPHOIOB. DIEKTPOHHAS KOH(PUTypaIs aTOMOB

1.2

ITepuoanueckuii 3akoH u llepuonnueckas cucrema xumMuueckux smemeHTos /.M.
MenpneneeBa. CBsi3b mepuoandeckoro 3akoHa W Ileproguyeckoid CHCTEMBI
xumuueckux anemeHToB /[[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOMCTB XHUMHUYECKHUX DOJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOKHBIX BEIIECTB IO TPyHIaM U IMEepPHOAAM.
3HaueHne MEePUONIECKOTO 3aKOHA B Pa3BUTHUN HAYKH
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1.3

Crpoenue BeniecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKOM CBS3M (KOBaJCHTHAS
HETOJISIpHAS U TOJSIPHAs, MOHHAs, MeTaJTnyeckas). IOHbI: KaTHOHBI M aHUOHBI.
Mexanu3mMbl 00pa30BaHUSl KOBAJCHTHOHM XHWMHUYECKOW CBs3M (OOMEHHBIA U
JIOHOPHO-aKLEeNnTOpHbIN). BogopoaHas cBsi3b

1.4

BanentHocTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.5

BemniectBa MOIEKYJISIPHOIO M HEMOJIEKYJISPHOIO CTPOCHHA. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. TUIBl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT THUIIa KPUCTAJUIMYECKOH pemieTku. [ToHsaTHe 0 qucnepcHbIX cucTeMax.
VcTuHHBIE ¥ KOJUIOUIHBIE PacTBOPBI. MaccoBasi 101 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus Heoprannueckux coenquHeHuii. Homenknarypa HeopraHmueckux
BELIECTB

1.7

Xumnueckas peakius. Knaccupukanus XUMAYeCKUX peakuii B HEOpraHMYeCKON
Y OPraHUYEeCKOM XUMUU. 3aKOH COXPAHEHUS MACChI BELECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILCHNS YJHEPTUU IIPU XUMHUYECKUX PEAKIUAX

1.8

CKOpOCTh pPeaKInu, €€ 3aBUCHMOCTh OT Pa3IMYHbIX (JaKTOPOB

1.9

OO6parumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTopbl, BIUAIOIMIME Ha
cocTostHue xumMuueckoro pasHoBecus. [Ipunnun Jle [latense

1.10

Onekrponutuueckas auccounanus. CunpHble U ciabbie AnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIasl, HEUTpaibHas, IeJI0YHast. Peakinu HOHHOTO
obmeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIIbLHEIC p€akunun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenune HemeramioB B Ilepuoguueckoit cucreMe XMMHUYECKUX
sanemenToB J[.M. MenneneeBa u ocoOeHHOCTH cTpoeHHsI aroMoB. Pusnyeckue
CBOWCTBA HEMETAJIIIOB. AJIJIOTPONMS HEMETAJUIOB (Ha MPUMepe KUCIOPOAA, CEPBI,
docdopa u yrepoaa)

2.2

XvMHYeCKHe CBOMCTBA BaKHEHIIMX HEMETA/IOB (TaJoOreHOB, Cepbl, a30Ta,
dochopa, ymiepoma U KpEeMHHUA) U HX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOACOAEPKAUX ~ KHUCJIOT, BOJOPOAHBIX coeauHeHuil). Ilpumenenue
BaKHEHIIINX HEMETAIIJIOB U MX COCTUHCHMIA
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Meramnsl. [lonoxenne wmeramioB B Ilepuoguyeckoil cucTteMe XHUMHUYECKHX
sanemeHnToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHsI 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mne guznueckue cBoiicTBa MeTauioB. CIiiaBbl METAJIOB.
DNEeKTPOXUMUYECKUM Psii HANPsHKEHUH METalIoB

24

XUMHYeCKHe CBOWCTBA BAKHEHIIINX METAJUIOB (HATPHA, KaIHii, KalblIUi, MarHUH,
ATIOMUHUM, ITUHK, XpOM, Kelie30, MeIb) U MX coeauHeHuid. OO0mme crnocoObl
nonyueHus: MeTaysoB. [I[puMeHeHre MeTalIoB B OBITY U TEXHUKE

2.5

I'eHeTmueckas CBSI3h HCOPraHNMYCCKHUX BCIICCTB, MPUHAMICKAIINX K pa3IndYHbIM
Kj1accaM
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XUMHA U KU3Hb

3.1

Ponb xuMuu B 00€CHEUEHHHM SKOJIOTHYECKOW, IHEPreTHYCCKOWM M IHIIEBON
0e30macHOCTH, pa3BUTHUM MeAUIMHBL. [loHATHE O HAayyHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKITUI

3.2

[IpencraBnennss 06 OONMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO IMOTYYEHUS
BLKHEMIIMX BeUIECTB. YEIOBEK B MUPE BEIIECTB M MATECPUAIOB: BaKHEHIIWE
CTPOUTEIbHbIC MAaTepUalibl, KOHCTPYKIMOHHBIE MaTepualibl, KpPacKu, CTEKIIO,
KepaMHKa, Marepuaibl A JJIEKTPOHUKH, HAaHOMAaTepualibl, OPraHUYECKUE H
MUHEpaJIbHBIC YIOOpECHHS

3.3

XvUMHS U 3[0pOBbE 4YeNIOBEKa: IMIpaBWJIa HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
[peraparoB, MpaBuiia 0€30IaCHOTO HUCIIOL30BAHUS MIPEMApaToOB OBITOBOW XUMHUU
B [TOBCE/IHEBHOM JKU3HU

Jlnsi mpoBefieHUsT €AMHOTO TOCYJApCTBEHHOTO 3K3aMeHa 1o xumuu (nanee - EI'D mo
XUMHUH) HUCIHOJb3yeTcs MepedeHb (KoAu(uKaTop) MpoBepsieMblXx TpeOOBaHUN K pe3ylbTaraM
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO 00I1IeT0 00pa30BaHus U DIIEMEHTOB
COJIEp>KAHMUSL.

[IpoBepsiempie Ha EI'D mo xumuu TpeOoBaHUS K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBareIbHON MPOrpaMMBbl CPEIHEr0 O0IIero 00pa30BaHUs

Kon

HpOBepﬂeMHe Tpe6OBaHI/I${ K IpeAMETHBIM pE3yJibTaTaM OCBOCHU

MIPOBEPSIEMOT0 | OCHOBHOM 00pa3oBaTelIbHON MTPOrpaMMBbl CPEIHETO 00IIEro 00pa3oBaHUs
TpeOOBaHUS

1

Bnanenue CHCTEMOM XMMHYECKUX 3HaHI/II71, KOTOpasa BKIIFOYACT:

1.1

OCHOBOTIOJIATAIONINE TOHATUS (XUMUYECKUM DJIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAs 000JI0UKa aroma, s-, p-, d-dNEeKTPOHHBIE OPOUTATM aTOMOB,
OCHOBHOE M BO30YyXIEHHOE COCTOSHHE aTomMa, HWOH, MOJeKya,
BAJICHTHOCTb, AIEKTPOOTPUIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast

cBasp (O m T-CBA3D | xparmpie cBsA3W), TMOpHMAM3AIMSA ATOMHBIX
opOMTaNEell, KpHCTAIITMYECKAs PENIETKA, MOJIb, MOJISPHAs Macca, MOJIAPHBIN
00beM, MOJIApHAs KOHIEHTpAIHs, PacTBOPHl (UCTHUHHBIE, IUCIIEPCHBIE
CHCTEMBI), KPHCTaUIOTUIPATH, YIIEPOIHBIA CKENeT, (yHKIHOHATbHAs
rpynmna, pajukald, HW30Mephl, CTPYKTypHas (opMyla, H30MepHs
(CTpyKTypHasi, reoMeTpudeckas (IUC-, TPAHCH3OMEPHS), TOMOJIOTHYECKUI
P, TOMOJIOTH, YIVIEBOIOPOIBI, KHCIOPOA- M  a30TCOIAEPIKAIINE
COE/IMHEHMS, OMOJNIOTMYECKM AaKTUBHBIE BEIIECTBA (YIIEBOMBI, JKHPBI,
OeJIKH), MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHBIE
COE/IMHEHMS, KPEKUHI, pPU(OPMMHI, THUIBI XHMHYECKHX PEAKIUi
(OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIE, SK30- M SHIOTEPMUYECKHE, PEAKIIUN
MOHHOTO OOMEHa, TOMO- M Te€TEPOreHHbIE, 0OpaTUMbIE U HEOOPATHMBIE),
pacTBop, JEKTPOJIUTHI, HEDIEKTPOIUTHI, 3MEKTPOTUTHYECKAS
JUCCONMANNS, CTENEHb IMCCOLMAIMH, OKMCIUTENb, BOCCTAHOBUTEIND,
5JEKTPOIIN3, CKOPOCTh XUMHUECKOH peaKiiy, XUMUYECKOE PABHOBECHE)

1.2

TCOPHU 1 3aKOHBI (TCOpI/IH XUMHYCCKOTO CTPOCHUA OPraHuvYCCKUX BECIICCTB
AM. BYTJ'ICpOBa, TCOpHUA BHCKTPOHI/ITI/I‘-ICCKOf/’I JAucCconuralmu,
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[Tepuomnueckuit 3akon [[.J1I. MennmeneeBa, 3akOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHUHU, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeXkKalllie B OCHOBE MOHHUMAHUSl MPUYMHHOCTU M CHUCTEMHOCTHU
XUMHWYCCKUX ﬂBHCHHﬁ, COBpPCMCHHBIC TIPCACTABJICHUA O CTPOCHUH
BEIIECTBA HA aTOMHOM, MOJICKYJISIPHOM U HAJMOJIEKYJIIPHOM YPOBHSIX

1.3

MpEACTABICHUA O MEXaHU3MAaX XUMHUYCCKUX peaKuHﬁ, TCPMOJUHAMHUYICCKHUX
N KHHCTUYCCKUX 3daKOHOMCPHOCTAX HX IIPOTCKAaHHA, O XHUMHYCCKOM
paBHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

(akToNIOTMYEeCKHEe CBEACHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€301aCHOM  HUCHOJb30BAaHMM  BAaXXHEMIIMX  HEOPraHUYECKUX U
OpPraHUYECKHX BEILECTB B OBITY U MPAKTHUECKOMN EATEIbHOCTU Y€I0BEKa

1.5

oOuiye Hay4HbIe MPHUHIMIIBI XMMHYECKOr0 IPOM3BOJACTBA (HA IMpUMEpE
IIPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHAaKa, METaHOJIA, IIepepaboTKH HE(TH)

CdopMupOBAaHHOCTH YMECHHIA BBISBIISTH:

2.1

XapPaKTCPHLIC MMPHU3HAKKW U B3aUMOCBA3b U3YUYCHHBIX HOHHTI/II\/JI, IMPUMCHSATH
COOTBCTCTBYIOIIIUEC TIOHATUSA IIPpU OIIMCAaHHWU CTPOCHHUA U CBOMCTB
HCOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB U UX HpeBpaHIGHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYCCKUX 3HAHHUU C IOHATHUIMH H MNpeaAcCTaBICHHUAMA
APYyrux npeamMeToB IJid 0osiee OCO3HAHHOIO IMOHHUMAHUA U OOBICHEHHS
CYIITHOCTH MAaTCpHaJIbHOIO CAUHCTBA MUpPa

CdopMHpOBaAaHHOCTH YMEHHUSI UCIIONIb30BaTh:

3.1

HAaUMEHOBAaHMUS XMMHYECKUX COCIMHEHMH MEXAYHAapOJHOIO COH3a
T€Op€TH‘I€CKOfI nu HpPIKJIaIIHOfI XUMHUHU U TpI/IBI/IaJII)HI)IG Ha3BaHUA BCUICCTB,
OTHOCAIUXCA K M3YYEHHBIM KJacCaM OPraHMYE€CKMX M HEOPraHUYECKUX
COCIMHEHNH

3.2

XUMHYECKYI0O CHMBOJIUKY JMJIi COCTaBlieHUs (OpMya HEOPraHMYEeCKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALLEHHBIX U
CKEJIETHBIX) (POpMYJT OPTaHUYECKUX BEILLECTB

ChopMUpOBaHHOCTH YMEHUS KIIACCU(DUITMPOBATH:

4.1

HCOPTaHUYCCKHUE BEHICCTBA, CaMOCTOATCIbHO BI)I6I/IpaTI) OCHOBAaHUSA H
KpUTCPpUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I HU3yYaCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpraHMYeCcKHe BEIIEeCTBA, CAMOCTOSTEIbHO BBIOMpPATh OCHOBaHHUS U
KPUTEPUU JJIs KIIACCU(PUKALIUU U3yYaeMbIX XUMUYECKUX OOBEKTOB

43

M0 pa3IUYHBIM MpU3HAKaM (YHCIy M COCTaBy pearupyrollux BeIIeCTB,
TerioBoMy dGdeKTy peakiuud, U3MEHEHUIO CTEeMeHeW OKUCICHHS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YIACTHIO KaTaan3aTopa)

CdopMHpPOBAHHOCT, YMEHHUSI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM M BO30Y’>KJICHHOM COCTOSTHUW) U MOHOB XHMHUYECKUX
aneMeHToB 1 - 4 nepuonos Ilepuogunueckoit cucremsl [[.1. Menneneesa u
WX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJIb3Yys TOHSATHS S-, P-, d-dIIEKTPOHHBIE
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opOuTaNIN, SHEPreTUYECKHUE YPOBHU

CdopMHpOBaHHOCTh yMEHHUS OOBICHATH 3aKOHOMEPHOCTU HW3MEHEHUs
CBOWCTB XMMHMYECKUX 3JIEMEHTOB U 00pa3yeMbIX HUMH COCAMHEHHUH IO
epuoJaM u rpynmnam

CdopMHpPOBAaHHOCTH YMEHUS COCTABIIATh YPAaBHEHUS XUMUUYECKHUX PEaKIIUN
U PacKphIBaTh UX CYIIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ oCPECACTBOM COCTAaBJICHUA
QJICKTPOHHOT'O 0ajlaHca STHX pCaKHI/Iﬁ

7.2

YPaBHEHHs pEaKUMH pa3IUYHbIX THUIIOB; IIOJHBIE M COKpAILCHHBIC
YpaBHEHHsI peaKkluii HOHHOTO OOMEHa, YUMUTBIBasl YCIIOBHS, MPU KOTOPBIX
9T PEaKUMH YT 0 KOHLA

7.3

peakuuid THUIPOJH3a, PeaklHii KOMILIEKCooOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA M AJIFOMUHUS )

CdopMHpPOBAHHOCTH YMEHHUS MTOJITBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpaX XapakTep 3aBUCHMOCTH PEaKIMOHHOM
CHOCOOHOCTH ~OPraHMYECKHX COEIMHEHHH OT KpaTHOCTH U THIA
xoBanenTHoit cBsi3u (O~ u T-CBASN)) psapvuoro BnusHus aToMoB 1 Tpymnmn
aTOMOB B MOJIEKyJIaX, a TAKKe OT 0COOEHHOCTEl peaans3aluy pa3IuuHbIX
MEXaHM3MOB IIPOTEKAHHS PEaKIIHii

8.2

XapaKTCPpHLIC XMMHYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMU
OKCIICPpUMCHTAMM U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHMS XapaKTepU30BaTh COCTAaB U BaKHEHIIME
CBOICTBa BEIIECTB, IPUHAIECKAIIMNX K OIPEEIICHHBIM KJIacCcaM U TpyInaM
COEAMHEHUN (IpOCThble BEIIECTBA, OKCHUIBI, T'HIPOKCUJBI, COJH;
YIJIEBOIOPO/IBI, MPOCThIE 3(UPHI, CIUPTHI, PEHOIbI, abJETU/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHbBIE A(QUPBI, JKUPbI, YIIEBOAbI, AMMHBI,
AMUHOKUCJIOTBI, OCJIKH)

10

CdopMHpOBaHHOCTh YMEHHUS MPOBOAUTH pacueThl MO XUMHUYECKUM
dopMynaM M ypaBHEHMSIM XHMHYECKHUX pEaKIMA C MCIOIb30BaHUEM
(bu3NYECKUX BEIUYMH:

10.1

Macchl (00beMa, KOTMYeCTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIIU OJTHO U3
UCXO/IHBIX BEILIECTB JJaHO B BUJE PacTBOpa C ONpEAETICHHON MaccoBoi
JI0JIE paCTBOPEHHOTO BEIIECTBA UJTU IaHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOJA MPOIYKTa pEaKluu

10.3

TETI0BOTO d(pdekTa peakmuit

10.4

00BEMHBIX OTHOIICHHH ra30B

10.5

10 HAXOXKJICHUIO XUMUYECKOMH (pOpMYJ'ILI BCIICCTBA

11

Bnagenue cucremoil 3HaHHMM O METOJAX HAYYHOI'O MO3HAHMS SIBJICHUU
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MMpUpPOaAbI, UCIIOJB3YEMbIX B €CTCCTBCHHBIX HAayKaX WU YMCHUC IIPHUMCHATH
9TU 3HAHUA MPU IKCICPUMCHTAIIBHOM HCCICOAOBAHUU BCIICCTB W IJId
OOBSICHEHHNSI XHUMHYECKHX ﬂBHeHHﬁ, HUMCIOIIMX MECTO B IIPHUPOIL,
HpaKTI/I‘IeCKOf/'I JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCI[HCBHOfI KHU3HU

12

CdopMHpOBAaHHOCTH YMEHUS IPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O COCTaBe
U CBOWCTBAX BEIIECTB Uil JKCHEPUMEHTAJIbHOM NPOBEPKH TMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX PEaKUHi U
MIPOTHO3UPOBAHUSI BO3MOXKHOCTEH HX OCYIIECTBICHUS; CHCTEMHBIE
XUMHUYECKUE 3HAHUS M5 OOBSCHEHHUS W TIPOTHO3HPOBAHMS SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY; A HIPHUHATHS TPAMOTHBIX
peleHnit IpooJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHEH

13

CdopMHpOBAaHHOCT, YMEHUS IUIAHUPOBATh W MPOBOAUTH XUMHYECKUN
IKCTIEPUMEHT (MOJy4YEeHHE W W3yYCHHE CBOICTB HEOPraHUMYECKUX |
OpPraHMYeCKHX  BEIIECTB, KA4eCTBEHHBbIC PEAaKUUU  YIVIEBOIOPOJOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOACOAEPIKAIINX OPraHNYECKUX BEIIECTB,
PCIICHUEC SKCIICPUMEHTAJIBHBIX 3a/1a4 110 paCliO3HaBaHWIO HECOPTaHNUICCKUX
U OpraHWYeCKHX BEUIECTB) C COONIONCHHWEM TIpaBHJ OE30MacHOTO
oOpallleHUss C BeUIECTBAMHM U JIaDOpaTOpHBIM  00OPYOBaHHUEM;
(bopMynupoBaTh IETH HCCIIENOBAHUS; TPEICTABIATh B pa3indyHol (opme
PE3YJIbTATHI OKCIICPUMCHTA, AHAJIU3UPOBATH U OICHHUBATL UX TOCTOBCPHOCTDH

14

ChopMHpPOBAaHHOCTh YMEHHUS OCYIICCTBISATH IICJICHAIPABICHHBIA ITOUCK
XUMHUYECKON HH(OpMAaILIMK B pa3TUYHBIX UCTOUYHUKAX (HAy4YHAst U y4eOHO-
Hay4Has JIATeparypa, CPpecTBa MaccoBoi nHpopmaiuu, cetb MHTEpHET M
Ipyrue), KPUTHYECKH aHAIM3UPOBaTh XHMHUYECKYI0 HMH(OpPMAIHIO,
nepepadaThiBaTh €€ M HMCIIOJIb30BaTh B COOTBETCTBHHM C TOCTAaBJICHHOU
y4eOHOM 3a1a4eii

15

ChopmMupoBaHHOCTb ~ YMEHMS  IPOTHO3UPOBaTh, aHAJIU3UPOBaTh U
OIICHUBaTh MH(MOPMAIMIO C TO3UIUN DKOJOTHYECKON Oe30MmacHOCTH
HOCTIE/ICTBUIM OBITOBOM M MPOM3BOJCTBEHHOW JEATEIbHOCTH 4YelOBEKa,
CB3aHHOM ¢ TMepepabdoTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHMMH
OCO3HaBaTh OMACHOCTb BO3JECHCTBHSI HA JKUBBIE OPraHU3MBbI OIIPEIEIEHHBIX
BCIICCTB, IIOHUMasd CMBICJI ITOKa3aTeclid npeﬂen},Hoﬁ HOHyCTHMOﬁ
KOHILEHTpAIlMM, M TOSCHATh Ha IpUMepax CHOcOObl YMEHBLICHHMS U
IPEIOTBPAIICHUS UX BPEIHOTO BO3AEUCTBUS HA OPraHNU3M YeJIOBEKa

HepequL QJICMCHTOB COACPIKAHUS, IPOBCPACMBIX Ha EI'D no xumun

Kon IIpoBepsieMblii 2IEMEHT COAEP KAHUS
1 TeopeTtnyeckne OCHOBBI XUMHUN

1.1 Crpoenue Bemectsa. COBpeMEHHas MOZAENb CTpOEHUsl atoMma. Pacmpenenenue
SNIEKTPOHOB MO JSHEPreTHYecKHM ypoBHAM. Kiaccupukamuss XuMHUECKHUX
aneMeHToB. OCOOEHHOCTH CTPOCHUS IHEPreTUUECKUX YpOBHEHN aToMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAas
KOH(urypauus aroma. BajgeHTHbIE 2IEKTPOHbI

1.2 Ilepuognyeckass cucrema xumudeckux oanemeHtoB .M. Mengeneesa.
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®usnueckuid cMbica [lepuonnueckoro 3akoHa J[.M. MenneneeBa. [Ipuunnbl u
3aKOHOMepHOCTI/I N3MCHCHUA CBOI>'ICTB QJICMCHTOB U UX COCI[I/IHCHI/Iﬁ 10 HepnonaM
W TpymmaM. 3aKOHOMEPHOCTH B HM3MEHEHHWHW CBOWMCTB IPOCTBIX BEIIECTB,
BOI[OpOI[HBIX CoeI[I/IHeHI/If'I, BBICIIIUX OKCHUIIOB U FI/I,Z[pOKCI/II[OB

1.3

BanentHocTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

Buasl xumudeckoit cBsi3u (KOBaJICHTHAsI, HIOHHAsS, METaNIMYECKasi, BOJOPO/IHAS ) U
MEXaHU3MbI ee 00pa3oBaHUsA. MeXMOJICKYISIpHBIE B3auMOACHCTBUA. BemecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPDHOTO CTPOEHHUSA. THUIBl KPUCTAIIMYECKUX
peneTok. 3aBUCUMMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTATIMYECKON PEIIETKHU

1.5

Xumuueckas peakius. Knaccudukanus XuMUYeCKUX peakiiuii B HEOpraHM4eCKOM
Y OPraHUYEeCKON XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB

1.6

CKOpOCTh pPeaKInu, €€ 3aBUCHMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

Temnnoble 3pPEeKThl XUMHUUECKUX peakuil. TepMOXUMUUECKUE YpaBHEHUSI

1.8

OOparumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTopbl, BIUSAIOIMIHME Ha
cocTtostHue xumMuueckoro pasHoBecus. [Ipunnun Jle [laTense

1.9

Onekrponutuueckas auccounanus. CunpHble U ciabbie AnekTponuTsl. Cpena
BOJIHBIX pAcCTBOPOB BEIIECTB: KHCIas, HeWTpanbHas, mienouHas. CrerneHb
JUcconuanuu. Peakium nonHoro ooMeHa

1.10

I'uaponus coneit. Monnoe npousBereHue Boasl. Bomopoausiii nokaszarens (pH)
pacTtBopa

1.11

Crioco0Obl BbIPAXKCHUA KOHLCHTPAIXUN PACTBOPOB: MAaCCOBasA AOJIA PAaCTBOPCHHOI'O
BCIICCTBA, MOJIIpHAaA KOHLICHTpALUA. HaCI)IHICHHBIe M HCHACBIIICHHBIC PACTBOPLI,
pPacTBOPUMOCTD. KpI/ICTaJ'IJ'IOF HUAPAThI

1.12

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakluu. [loBeaeHne BelecTB B cpenax ¢
pa3HbIM 3HaueHueM pH. Mertonsl anekTpoHHOro OanaHca

1.13

DJEKTPOJIN3 PACTBOPOB U PACILIABOB COJEH

OCHOBBI HEOPTaHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coenquHeHuil. HomeHknarypa HeopraHmueckux
BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KaIHH, KaJIbIIUA, MarHHH,
ATIOMUHHM, IIMHK, XpOM, >Kele30, Melb) U UX coeAuHeHuud. OOmme crocoObl
MOJTYYECHHSI METAJIOB

23

XWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, ymepoma U KpeMHHUS) M HX  COCIUHEHUH  (OKCHJOB,
KHCJIOPOACOEPKANTUX KUCIIOT, BOAOPOIHBIX COSTMHEHHH)

2.4

I'eHeTmueckas CBSI3H HCOPraHNYCCKHUX BCIICCTB, MPUHAMJICKAIINX K pa3IndHbIM
Kj1accaM

2.5

I/IIIGHTI/I(I)I/IKE[I_[I/ISI HCOPraHN4YCCKUX COEIUMHEHU. KauecTBeHHbBIC pCaknuu Ha
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HCOPTaHNYCCKHUE BCIUICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIO)KEHHS TEOPHUM XHMHYECKOIO CTPOCHHSI OpPraHUYECKUX
coenuHeHuit A.M. BytnepoBa. YriepoaHblii CKeNeT OPraHU4EeCKOW MOJIEKYIIbI.
Kparnocts xumudeckoit cBssu, O~ u T-CBABH  gp’. sp’. sp-ruGpuamsanum
opOuTasiell aTOMOB yryieposa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus Mosekyll. Iomoinoru. I'omonornyeckuii psa. Mzomepust u n3omepsl

3.2

[Tonstue o pynknmonansHOU rpynne. OpueHTannoHHbIe Y3PPEKTHI 3aMeCTUTENCH

3.3

[IpencraBnenne o KiacCH(PUKAIIMM OPraHUYECKHUX BemiecTB. HomeHkmarypa
OpTraHWYECKUX COCAMHCHHH (CHCTeMaTHyecKas) W TpPHUBHUAIbHBIC Ha3BaHUS
BAKHEMIINX MPENCTABUTEIICH KIACCOB OPTAaHUYECKUX BEILIECTB

3.4

CBoOoHOpaIMKATBHBIN M MOHHBIA MeXaHU3MbI peakiun. [lonsTue o Hykieoduie
u anexrpoduie. [IpaBuno MapkoBuukosa. [Ipasuio 3aiineBa

3.5

Aukanbl. XMMUYECKHE CBOWMCTBA AJIKAHOB: TaJIOTEHUPOBAHUE, JIETUIPUPOBAHUE,
TEPMHUUYECKOE PA3J0KEHUE, KPEKUHI, Hu30Mepu3auusa, ropenue. llomyuenue
ankaHoB. [{ukioankansl. Cnenuduka CBOMCTB IIUKI0AIKAHOB C MAJIBIM pa3MepoOM
nuKiIa. Peakuuy npucoeIMHeHus U paJuKaibHOTO 3aMEICHUS

3.6

Ankenbl. XMMUYECKUE CBOICTBA: peaklUy MPUCOEIUHEHUs (TaJloreHUpOBaHUE,
TUAPUPOBAaHUE, TUJIPOraJIOTEHUPOBAHUE, THJpaTalus), TOPEHUs, OKUCICHUS U
noiauMmepusauuu. I[IpombinuieHHbIE U J1AOOPATOPHBIE CHOCOOBI  MOJTyYEHHS
AJIKCHOB

3.7

Ankanuenbl. XUMHUYECKHE CBOMCTBA aJKaJUEHOB: PEAKIMH MPUCOCIUHEHUS
(ruapupoBaHUe, TalOTeHUPOBAHHE), TOpeHus W noinumepuszauuu. [lomyueHue
aJIKaJIneHOB

3.8

AnkvHbl. XMMUYECKHE CBOICTBA: peakUuu NMPUCOEAMHEHMs (TaJoreHUpOBaHUE,
THJIPUPOBAaHUE, TUApATalys, THAPOraJIoreHUPOBAHUE) KaK CIOCO0 IMOJIydeHUs
IIOJINMEPOB M JIPYTUX IOJE3HBIX NpOAyKTOB. Peaknmm 3amemenus. [openue
aleTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU I CBAPKU U PE3KU
MmeTajuioB. [Ipumenenne aneruneHa

3.9

Apenbl. XuMu4eckre CBOUCTBa OEH30J1a: PEaKIUH AIEKTPOGIIEHOTO 3aMEIICHUs,
OpUCOeIUHEHUs:  (THIpUpOBaHUE, TaJoreHupoBaHue). Peakius  ropeHus.
Oco0eHHOCTH XUMHYECKHUX CBOMCTB Toityosna. [lomyuenue 6ensona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB cTHpoda. [lonumepusanus ctuposna. CriocoObl MoryuyeHus 1
NPUMEHEHHE apOMaTHYECKUX YTIIEBOAOPOIOB

3.10

Crouptel.  IlpenensHple  OZHOATOMHBIE CHUPTBL. XHWMHYECKHME CBOMCTBA:
B3aUMOJICMCTBUE €  HATpUeM  KaKk CHOCOO  YCTaHOBJIGHUS  HAIUYMS
THJPOKCOTPYNIbI, C  TaJOreéHOBONOPOJAMM  KaK  CHOCOO  IOJIydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEXMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHus.
[TonydyeHne »5TaHOna: peakuuss OpOXKEHHsS DNMIOKO3bl, TUApATallus 3TUIICHA.
OTUNEHIIMKONIb U IMIEPUH KaK IPEACTaBUTEIM IPENEIbHBIX MHOTOATOMHBIX
CIIPTOB

3.11

®eHoin. XuMuueckue cBoicTBa (eHona (peakuuu ¢ HaTpUeM, THIPOKCHUIOM
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Hatpusi, Opomom). [Tonyuenue penomna

3.12

Anpaeruapl. XMMUYECKHUE CBOMCTBA MpelEibHBIX albJETHA0B: THIPUPOBAHUE;
KaueCTBCHHBIC pPEaKIMM Ha KapOOHWIBHYIO rpynmy (peakuus 'cepeOpsHOro
3epkana", B3aumonericteue ¢ rugpokcuaom menu (I1). Tlomyuenue mpenenbHbBIX
aJbJCTUJIOB: OKUCIECHUE CHOUPTOB, THUApATalus aleTuiieHa. AIETOH Kak
MpeCTaBUTENb KeTOHOB. OCOOEHHOCTH PeaKkui OKUCICHUS alleTOHa

3.13

KapOoHoBbIe KHCIOTBL. XHMMHUYECKHE CBOWCTBA MpPEIENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. OCOOCHHOCTH XMMHYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TonydyeHne npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, albJEIWI0B. Bpiciiue npeneibHble U
HernpeienbHble KapOOHOBBIE KUCIIOTHI

3.14

Crnoxubie 3pupsbl U kupbl. CriocoObI MOTy4eHus CI0XKHBIX 3(upoB. OOpaTUMOCTh
peakuuu osrepudukamuu. [IpuMeHeHHe CIOXKHBIX 3(QHUpPOB B THUIICBOH W
nap@romMepHoil MPOMBINIICHHOCTH. JKUPBI Kak CIOXKHBIE A(UPHl TIHULEPHUHA U
BBICIINX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA KHPOB: THUIPHPOBAHHE,
okucieHue. ['maponus, win OMBUIEHHE, KUPOB KAaK CHOCOO MPOMBIILIEHHOTO

MOJTyYEHHUsI COJIeH BBICHIMX KapOOHOBBIX KHCIIOT. MBIIA kak comu BhICIIHX
KapOOHOBBIX KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA INIFOKO3bI: PEAKIMH C y4aCTHEM CIIUPTOBBIX U aJIbJIeIUIHON
Ipynn ¥ MOJIOUHOKHUCIOE OpokeHue. [IpumeHeHHe IIIIOKO3bl, €€ 3HaueHUE B
KHU3HEIEATeNbHOCTH  OpraHm3Ma.  Jlucaxapuiel:  caxapos3a,  MaJbTo3a.
BoccranaBnuBaromue ¥ HEBOCCTAHABIMBAIOLME Aucaxapuisl. ['maponus
nucaxapunoB. Ilonmucaxapunel: kpaxmai, miukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmajla, I[JMKOT€Ha WU Ie/ultoio3bl. (DHU3HYecKkue CBOMCTBA Kpaxmalla MU
LEJUTI0NI03bl. XMMUUECKHUE CBOMCTBA Kpaxmaia: TUIpOoJIu3, KaueCTBEHHAs peaKius
¢ nonoM. XMMHYECKUE CBOMCTBA IEJUIIONIO3bI: TMAPOIU3, MOJIydYeHUE d(PUPOB
nesuTrono3bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN LIEIK)

3.16

AMMHBI. AMUHBI KaK OpraHM4eCKHe OCHOBAHMS: PEAaKIMU C BOJOW, KUCIOTAMH,
peakuusi TOpeHus. AHWIMH KakK MpeICTaBUTENb apOMaTUYECKUX aMHUHOB.
XvMHYecKre CBOWCTBA aHUITMHA: B3aUMOEHCTBHE C KUCIIOTaMU, OPOMHOM BOJIOH,
okucienue. [lomyyenne aMMHOB aqKWIMPOBAaHUEM aMMHaKa U BOCCTAHOBJIIEHUEM
HUTPOIIPOU3BOJIHBIX YIIIEBOJIOPOIOB

3.17

AMHHOKHUCIOTB M O€NKH. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE OpPraHUYECKHe
coeauHeHusi. OCHOBHbIE aMHMHOKHUCIOTBHI, oOpasyromue Oenku. XHUMHUYecKue
CBOICTBa OENIKOB: TUPOJIN3, IEHATYpallksl, KaueCTBEHHbIE (I[BETHBIE) PEAaKIH Ha
Oenku

3.18

CrpoeHrne M CTpPYKTypa IOJMMEPOB. 3aBHCHMOCTb CBOWCTB IIOJMMEPOB OT
cTtpoeHus: MoJekyd. OCHOBHBIE CIOCOOBI TOJYYEHUSI BBICOKOMOJEKYISIPHBIX
COEMHEHUI: peaknuu MOJMMEpHU3alui M NOoJIMKOHJeHcanuu. Knaccupukarus
BOJIOKOH

3.19

Nnentudukamus opraHndecKkux coeAuHeHui. PemeHne sKcnepUMEHTaTbHBIX
3aJ1a4 Ha paclo3HaBaHUE OPraHUYECKUX BELIECTB

3.20

I'eHeTnyeckas CBA3b MCXKAY KJIaCCaMH OPraHUYCCKUX COE€IUHEHUI

40



XUMHA U KU3Hb

4.1

Xumusi B TOBceqHeBHOM >km3HU. [IpaBmia Oe3omacHOW pabOTBI C EIKUMH,
TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMH OBITOBOM XUMHUU

4.2

XuMus U 310p0OBbe. XUMHUS B MEAULIUHE. XUMUSI U CENBCKOE XO35IMCTBO. XUMUS B
MIPOMBIIIVICHHOCTH. XHUMHsI M SHEPreTHKA: MPUPOIHBIA W MOMYTHBIH HEDTIHON
ra3bl, UX COCTaB U Hcmoib3oBanue. CoctaB HEQTH U ee iepepaboTka (MIPUPOIHBIC
HMCTOYHUKH YIJIEBOIOPOIOB)

4.3

XuUMHS ¥ OKOJIOTHs. XMMHUYECKOe 3arps3HEHHE OKpYXKAIoLeH Cpeasl M ero
nocnenctBus. Oxpana ruapocgepsl, mouBkl, arMochepsl, Gruopsl U (ayHsl OT
XMMHUYECKOro 3arpsisHeHHs. IIpoOGrmema OTX0ZOB M TMOOOYHBIX MPOTYKTOB.
AJNBTEepHATUBHBIE UCTOYHUKH SHEPTHH

4.4

OO0mue mpencTaBiIeHHs] O MPOMBIIIICHHBIX CIIOCO0aX MOMYyYEHUS XUMHYECKHX
BEIICCTB (Ha TpUMeEpe MPOM3BOACTBA aMMHaKa, CEPHOM KHCIOTHI). UepHas u
nBetHas  Meramuryprus.  CTeKI0O W CHWIMKAaTHAas  MPOMBIIUICHHOCTD.
[IpombiniuieHHass ~ opranuueckas  xumus. Celpbe AN OpPraHUYECKOU
MIPOMBIIUICHHOCTH

Tunel pacdeTHBIX 3a1a4

5.1

PacueTsr Macchr B€IICCTBA HJIHN o0beMa rasoB IIO HU3BCCTHOMY KOJIMYCCTBY
BEIICCTBA, MaCCC NN 06’beMy OAHOI'O U3 YHAaCTBYIOIIUX B PCAKIINH BCIICCTB

52

PacueTsl TermoBoro s dexra peakun

53

PacueTsl 00bEMHBIX OTHOIIIEHUH T'a30B IIpU XUMHUYCCKUX PCAKIUAX

5.4

Pacuersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUU, €CITH OJTHO
U3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )

5.5

PacueTrsl MaccoBoil uiaum 00BEMHOI AO0JIX  BbIXOHa TMPOAYKTA pCakKuu OT
TCOPECTUUCCKHU BO3MOKHOT'O

5.6

PacueTs! Macchl (00beMa, KOTMYECTBA BEUIECTBA) MPOMYKTA PEAKIINU, €CITH OTHO
U3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPENECICHHON MaccoBOil monei
PacTBOPEHHOTO BEUIECTBA

5.7

Pacuerst ¢ wucnonb3oBaHuMeM MOHATHM  "MaccoBast gons", '"MoJspHas
KOHIIEHTpanus'", "pacTBOPUMOCTS"

5.8

HaxoxneHne MoONeKyaspHOM (GopMysbl OpPraHMYECKOro BeIIeCTBa IO  €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WJIM IO
IPOJyKTaM CrOpaHMs
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4. OBBEM YYEBHOI'O ITPEJIMETA Y BUJIbl YYEBHOM PABOTHI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem yueOHOTO npeamera 44
B TOM YHCJIE:
OCHOBHOE COJIep>KaHUE: 40
- VYpok 36
— IIpakTHueckue 3aHATHA 4
[TpodeccnonanbHO-OPUEHTUPOBAHHOE COZIEpKaHKe (CoAep KkaHue 4
IPUKJIAIHBIX MOJyJIEN):
- ¥Ypok 2
— IlpakTnueckue 3aHsTUA 2

CamocrosiTenbHas padbora (Bcero)

IIpomeskyTounas arrectauus B ¢popme 1uddepeHunajIbHOro
3ayera
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEIMETA XUMMS (FA30BbII YPOBEHB)

n/n

HaumenoBanmue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

1.1 | Ilpenmer 2 Ypoxk
OpraHu4ecKo 1. | lpeaMer OpraHMYECKOM XUMMH: €€ BO3HUKHOBEHHE, Da3sBUTHE U | PacKphIBaTh CMBICH  HM3yYaeMbIX MOHATHH  (BBIABIATH KX
xumun. Teopus 3HAUCHUE B TIOJYUYEHUU HOBBIX BEIECTB U MATEPUATIOB. T€OPHS CTPOEHHS | XapaKTEPHBIE MNPHU3HAKM), YyCTAHABIMBATH HMX  B3aHMOCBS3b.
CTPOCHMS opraundeckux coequuenuii A.M. Bytneposa, ee 0CHOBHBIE MONOKeHUs., | [[PUMEHSTE MONIOKEHUS. TEOPUH CTPOCHHUST OPraHUIECKUX BEIIECTB
OpraHM4ECKIX CTpyKTypHEIE (POPMYIIBI OPTaHMIECKHX BemecTB. ['oMomorns, nzomepus. | A. M. ByTmepoBa 11 00bSICHEHHS 3aBHCHMOCTH CBONCTB BELIECTB
coenunennii A.M. XuMuuecKass CB3b B OPTaHUYECKHX COEJIMHEHMSX - OJMHAPHBIE M | OT MX COCTaBa M CTPOEHUs. MICIIONBb30BaTh XUMUYECKYH) CHMBOIIMKY
Bytneposa KpAaTHbIE CBS3U. I COCTaBJIEHHS. MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pasBépHyTOH,
IpencraBnenne 0  KIacCM)UKANMM — OPraHMYECKMX  BENIECTB. | COKPAIIEHHOMN) GOPMyII OPraHMUECKHX BemeCTB. ONpenessTs BU bl
HoMmeHKnaTypa OpraHMYECKMX COEJUMHEHHE (CHCTEMATHYECKast) W | XMMHUYECKOH CBA3M (OJMHADHBIE, KPATHBIE) B OPTaHUYECKHX
TpUBHANbHBIE ~ Ha3BaHWA  BAKHEHIIMX  IIPEJCTaBHTENEH  KIIACCOB | COEIMHEHHsX. PacKphIBaTh POJIb OPraHUYECKOH XMMUM B NPUPOIE,
OPTraHHYECKUX BELIECTB. XapaKTEePH30BaTh €€ 3HAUCHUE B KU3HU YEJIOBEKA, HILTFOCTPUPOBATH
DKCIIEPMMEHTANBHBIE METOJIBl U3yYEHHs BELIECTB M MX MPEBPALIEHMit: | CBA3b C APYTMMH HAyKaMH.
03HaKOMJIEHHE ¢ 00pa3liaMi OPraHMYECKUX BEIIECTB M MarepuanaMu Ha | Ha6io1aTh ¥ ONMMCHIBATH JEMOHCTPALMOHHBIE ONBITH; MPOBOJIUTE
UX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKHX BELIECTB, | U ONMKMCHIBATH JAOOPATOPHBIE OMBITH U PAaKTHYECKUE PAabOTHI
HaOJII0/ICHHE U OTIMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB [0 MPEBPALIEHHIO
OPraHHWYeCKUX BEIIECTB NPH HArpeBaHWHM (TUIABJIEHHUE, OOYIJIMBAHUE W
TOpCHUE).
Paznea 2. Yraesogopoasnl
2.1 | [IpenenbHble 2 Ypok
YTICBONOPOIBI — 2. | ANKaHBL: COCTaB M CTPOEHHE, TOMOJIOTHYECKMI psifi. MeTan W 3TaH - | PackpbiBaTh  CMBICH — M3yYaeMbIX IOHATHA  (BBIABISATH KX
QJIKaHBI 1 OpOCTENIIME MPEICTABUTENM AIKAHOB: (DU3UUECKHE U XMMUYECKUE | XapaKTepHble [NPU3HAKW), YCTAHABIMBATL UX B3aUMOCBS3b,
aJTKaTHCHBL CBOWCTBA (peaKkiuy 3aMENIEHHs] W TOPEHHUs), HAXOKIEHHE B IPUPOJE, | UCIIONIB30BATH COOTBETCTBYIONIUE NOHATUS [IPH OMMCAHUU COCTaBa,
HOJTy4eHHE U IPUMEHEHHE. CTPOEHMS W NpEBpalleHHil  OpPraHUY4ECKMX  COEIMHEHHIA.
Anxanuensl: OyranueH-1,3 u metunOyranueH-1,3: ctpoenue, BaxHeimue | Mcmonb30BaTh XUMUYECKYIHO) CHMBOJHMKY JJs  COCTaBIICHUS
XUMHUYECKHE CBOWCTBa (peakuus moiuMepusanuu). llodydeHue | MOJEKYIAPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOM, COKpAIIEHHOI)
CHHTETHYECKOTO KayuyKa U PE3UHEI. (OpMyJT OPraHMYECKUX BEIECTB.
2.2 | IlpenenbHbIE 2 3. | IlpodeccoHaIbLHO OPHEHTHPOBAHHOE cO/lep:KaHue: AJKMHBI: COCTaB | YCTaHABIMBATh TNPHUHAIICKHOCTh BEIIECTB K OMpPEICICHHOMY
YIIEBOIOPOABI  — U  OCOOEHHOCTH CTPOEHMS, TOMOJOIMYecKHil psi. ANETHIEH - | KllacCy YIJIEBOJOPOJOB MO COCTABY M CTPOEHMIO, HA3bIBATh HX IO
AJIKEHbI npocTreiiiuii npeicTaBUTENb ATKMHOB: COCTAaB, CTPOCHHE, (PU3MYECKUE U | CUCTEMATHYECKOH  HOMEHKIATYpe; HPUBOJUTH  TPUBUAILHBIC

XAMHUYECKHE CBOWCTBA (peakuWH THAPHPOBAHUS, TaJOTEHHPOBAHUS,
THIpaTaliy, TOPEHHs), TOJTyYeHHEe U IPUMEHEHHE.

Ha3BaHUA OTACIIBHBIX HpeHCTaBHTeHeﬁ YTJI€BOAOPOI0B.
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2.3 | HempenenbHble 2 Ypoxk
YTTIEBOIOPOIEL: 4. | AJKeHBI: COCTaB M CTPOEHUE, TOMOJNIOTHIECKUHN Psijl. DTUIEH U ipormied | OnpefensTs  BUABL  XUMHUYECKOM  CBS3M B MOJEKYJax
QJIKCHBI, aJIKaIMCHBI, - HpocTeHInye MPEICTABUTEIN AIKEHOB: (DM3UYECKHE M XHMHUYECKUE | YIIICBOAOPOIOB; XapPaKTEPHU30BaTh 3aBHCHMOCTh PEAKIIHOHHOM
AITKHHBL cBOMicTBa (pEakmWW THAPHPOBAHMSA, TaJOTEHHPOBAHHWSA, THAPATAIMH, | CIOCOOHOCTH YITIEBOJIOPOIOB OT KPATHOCTH KOBAJICHTHOM CBS3H.
OKWCJIEHHS U TIOJIMMEPU3AIINN ), TIONYYEHHE U IPUMEHEHHE. XapakTepu30BaTh COCTAB, CTPOEHUE, TIPUMEHEHNE, (DU3MUECKHE U
XUMHYECKHEe CBOMCTBA, BaXXHEHIINE CIOCOOBI  TONYyYCHUS
THTIMYHBIX TIPEJCTABUTENEN PA3NUYHBIX KJIACCOB YTIIEBOJOPOIOB
(MeraHa, STaHa, JTWIEHA, alleTWiIeHa, OyraameHa -1,3, OGeH3oxa,
TOIy0J1a). BBISABISATE TEHETUUECKYIO CBA3b MEKILY YIIIEBOIOPOIaAMU
U TOATBEPXKIATh €& HAIMYUe YPABHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH C UCTIONB30BAHUEM CTPYKTYPHBIX (HOPMYIL.
2.4 | Apomaruyeckue 2 Ypok
YTICBONOPOIBI 5. | Apensl benson: cocras, cTpoeHue, GU3HYECKHE M XMMUYECKHE CBOMCTBA | XapaKTepU30BaTh MCTOYHUKH YIJIEBOIOPOIHOTO CHIPhS (HE(TH,
(peaKiuu raJoreHUpPOBAHUS M HUTPOBAHMUS), TIOJTYIEHUE U IIPUMEHEHHUE. | TIPUPOIHBIN a3, YToJb), CIOCOOBI MX MEPEPA0OTKU U IIPAKTHIECKOE
TOKCHYHOCTL apeHOB. ['eHeTHYecKas CBA3b MEKIY YIVIEBOIOPOIAMH, | MPUMEHEHHE MONYYaEMBIX IPOIAYKTOB. MCIIOIb30BaTh €CTECTBEHHO-
NPUHAJIEKAIIAME K Pa3JTUYHBIM KIIACCaM. HayYHBIC METOABI TO3HAHUS — MPOBEICHHE, HAONIONCHUE U
IpupoaHEIE UCTOUHUKH yTIIEBOIOPOJIOB. OTHCAHUE XUMHYECKOTO DKCIEPUMEHTA (IAGOPATOPHBIE OMBITHL U
npakTrdeckue padotsl). CiieoBaTh MpaBuiaM 0e30MacHON paboThI
B 1a00OpaTopud TPU HCIONL30BAHUM XUMHYECKOM TOCYABI U
000pY/IOBaHMs, a TAKIKE MPABUIIAM OOPAIIEHHs C BEIIECTBAMH B
COOTBETCTBMM C HMHCTPYKIMAMH BBINIOJHEHUsS J1abOPaTOPHBIX
ONBITOB W TPAKTHYECKUX PabOT 10 TONYYEHUIO W HU3YUEHHIO
OpPTaHHUYECKUX BEMIECTB.
2.5 | IlpuponHsie 2 Ypok
MCTOUHMKH 6. | Ilpupoambiii ra3 u nomytHele HedrsaHsle ra3bl. Hedrs u  ee | [IpencraBisrth pe3yibraThl OJKCHEPUMEHTa B (opMe  3amucu
YTIEBOIOPONOB 1 MX npoucxoxaenue. CriocoObl nepepaboTKu He(TH: IEPErOHKA, KPEKUHT | ypaBHEHUM COOTBETCTBYIOIMX PEAKIMM W JENaTh BHIBOILI HA HMX
nepepaborka. (TepMuUECKHUii, KaTANIMTHYECKMH), THponm3. IIpoaykTel mepepaboTku | ocHoBe. [IpOBOMTEL BHIMUCIIEHHUS JUIS OTIPENETEHUS MOJIEKYIAPHOM
Hedrs u ce HeTH, UX IPUMEHEHNE B IIPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yrosb | (OpMyJIbl OPraHU4ECKOTO BEIIECTBA, MO yPABHEHMI0 XMMHYECKOM
HPOUCXOKACHIE U TIPOIYKTHI €ro IIepepaboTKH. DKCIEPHMEHTAIBHEIE METOABl U3ydeHus | peakuun. CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO
BEIIECTB U MX MPEBPALIEHMIl: O3HAKOMJIEHWE ¢ 00pa3laMH IUIACTMACC, | MO3HABATENLHYKO JESTENLHOCTD; NPUHUMATh AKTHBHOE YYacTHE B
Kay4dyKoB M pe3uHbl, koiuiekunu «Hedts» n «Yronb», MonenMpoBaHue | TpymnIoBoil yueOHO#l 1esTebHOCTH
MOJIEKYJl ~ YIJIEBOJOPOIOB W  TaJlOTEHONPOM3BOMHBIX, IIPOBEICHHUE
MIPAKTUYECKOIl pabOThI: MOTyueHNEe ITUIICHA U U3YYCHHE €0 CBOWCTB.
PacueTtHble 3amaun.
BrrancneHust Mo ypaBHEHHIO XHUMHMYECKOH peakiIuu (Macchl, 00beMa,
KOJIMYIECTBA HCXOAHOTO BEMIECTBA WM MPOAYKTA PEAKIIMH MO U3BECTHBIM
Mmacce, OObEMY, KOJNMYECTBY OJHOTO U3 MCXOIHBIX BEUIECTB WU
NPOJYKTOB PEAKIIIH).

Paznen 3. Kucinopoacoaepxaimue oprannyeckue coeIuHeHust

31

Crnuptel. ©enon

| 2

‘ Ypok
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7. | llpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHON M 3TaHOJ: CTPOCHHE, | PackpblBaTh CMBICT M3ydaeMbIX IOHATHH  (BBIBIATH — HMX
(usnyeckre 1 XMMUYECKHE CBOKCTBA (PEAKIUU C AKTHBHBIMU METAJUIAMHY, | XapaKTepHble MNPHM3HAKH), YCTAHABIMBATE MX B3aMMOCBA3b,
rajoreHoBOJOPOJaMy, TOpeHHe), MNpuMeHeHne. BoxopoxHble CBSI3H | pcroms30BaTh COOTBETCTBYIONIHME TIOHATHS TIPH OIICAHHMH COCTABA,
MEXly MOJCKyJTaMH CIMPTOB. [ICHCTBHE METaHONA M OTAaHONA HA | crpoeHMs W NPEBpAlleHHH  OPTaHWYECKHX — COSIMHEHHIL.
OpTaHU3M HeJI0BCKA. Ucnonb3oBaTh  XMMHYECKYH CHMBOJIMKY JUIi  COCTaBJICHHUS
MHOr0aTOMHBIE CHHPTBHI. 3TI/131eHrnI/1Konb W DIMUEPHH: CTPOCHHS, | \\roronannirx o CTPYKTYPHBIX (Da3sBEPHYTOM, COKpAIEHHOIH)
¢du3nIecKne 1 XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO LIETOYHBIMU
(hopMyIT OpraHMYIECKUX BELIECTB. Y CTAHABJINBATH IPHHAICKHOCTD
METalIaMH, Ka4deCTBEHHAs pEaknusi Ha MHOTOATOMHBIE —CITHPTBHI).
HefictBue Ha oOpraHu3M dYenoBeka. [IpuMeHeHHWe TIWMIEpHHA U BCHICCTB I ONPEACICHHOMY Kﬂaccvy 110 COCTaBy M CTPOCHMIO,
N —— Ha3blBaTh MX IO CHCTEMaTHYEeCKOW HOMEHKJAType; HPUBOJHUTH
MeHON: CTPOEHHE MOJIEKYJIBI, (U3MYECKME W XUMMYECKHE cBoicTea, | TPHBHAIBHBIC HasBaHWA OTACJBHBIX TpescTaBuTeneH
Tokcuunocts enona. [Ipumenenue penomna. KHCJIOPO/ICOACPIKALIMX COCTUHEHUI.
3.2 | Anpaerunsl. 2/2 Ypok
KapGorostie 8. | Anmpmernapl. dopManbaeru], aneTaibJCTHI: CTpoeHHe, (HU3MYeckue U | XapaKkTepu3oBaTh COCTaB, CTPOCHHUE, MIPUMEHEHHE, (pU3NYEeCKUe U
KHCOTEI  CIIOKHBIE XMUMHUUYECKHE CBOWMCTBAa (pEakUUM OKUCIICHHS M BOCCTAHOBJICHHS, | XUMHYECKHME CBOMCTBA, BakKHEHIIME CIOCOOBI  MOIYYEHUs
dpupsl Ka4yeCTBEHHBIC PEAKIUH), TIOJyYeHUE U IIPUMEHEHHE. TUINYHBIX npe/IcTaBUTeNeH pa3INuHBIX KJIaCcCOB
O/HOOCHOBHBIE TpEEIbHbIE KapOOHOBbIE KHCIOTH. MypaBbUHAash W | KHCJIOPOJCOAEPXKALIMX  COCOUMHEHMH  (MeTaHola,  JTaHoJa,
YKCyCHasi KUCJOTBI: CTpOeHHe, (pu3nueckre W XHMHYECKHE CBOMCTBa | riuiepuHa, (eHosa, (GopMalbiernaa, aleraibAeruaa, yKCyCHOM
(cBoiicTBa, OOWIME sl Kjacca KHCJIOT, peakius OJTepu(HKaluH), | KHCIOTHI, TIIOKO3bI, CaXapo3bl, Kpaxmaa, LeJUII0JI03b); BBISBISTH
noixydeHne u npuMeHeHne. CTeapHHOBas W OJEHMHOBAs KHCJIOTHI KaK | TEHETHUYECKYIO CBSA3b MEXIy HUMH M IIOATBEPKAATh €€ HaIudue
IIPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBlIa KaK COJIM BBICIIMX | YPAaBHEHUSIMH  COOTBETCTBYIOIIMX  XHMHUYECKHX pEaKkIuid C
KapOOHOBBIX KHCIIOT, HX MOIOIIIEe JIeHCTBHE. UCTIONIb30BAaHUEM CTPYKTYPHBIX (opMyn. OmnucelBaTh COCTaB,
XMMHYECKOE CTPOCHUE U IPUMEHEHHE JKUPOB, XapaKTEpU30BaTh UX
3HAUCHHWE [UIS IKM3HEAEATEIHHOCTH OpraHm3MoB. (Oco3HaBaTh
ONACHOCTh BO3/ICHCTBUSI Ha JKMBBIE OPraHU3MBbl OMPE/IEIECHHBIX
OpPraHMYeCKUX BEIIECTB, TMOSCHATh Ha MpUMepax CIOoCOObI
YMEHBILEHUSI W NPEAOTBPALICHUS] UX BPEIHOIO BO3JEHCTBHUS Ha
OpraHusM uesnoBeka. VIcroyib30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUSI — TPOBE/ICHHUE, HAOIIIOICHHE U ONUCAHUE XHMMHUYECKOIro
9KCTIepuMeHTa (J1abopaTOPHBIE OIBITHI M IIPAKTHYECKUE PAOOTHI).
[IpakTHyeckne 3aHATHS
9. | Caoxuble 3(Upbl Kak IMPOHM3BOJAHBIE KApOOHOBBIX KUCIOT. ['maposus
cnoxHeIXx 3¢upoB. XKupsl. I'maponmu3 xupoB. I[IpUMEHATH KHPHL
buonornueckas ponp KUpPOB.
3.3 | Yruesonsl 2 Ypoxk
10. | YrieBogsl: cocraB, KiaccuuKanus YrieBogoB (MoHo-, au- u | CienoBaTh npaBwiaM Oe3omacHOM paboThl B j1abopaTropuu INpH

noJiicaxapuzpl). [rok0o3a — MpOCTEUITUE MOHOCAaxXapul: OCOOEHHOCTH
CTPOCHHS  MOJEKYJbl, (HU3MUECKHe W  XUMHYECKHE CBOWCTBA
(B3ammopetictBue ¢ ruapokcunom wmenu(ll), oxmcneHne amMMuaYHBIM

HCTIONB30BAaHUH XUMHYECKONH MOCYIbl M 000OpYyNOBaHMA, a TaKkKe
mpaBUaM OOpamieHust C BENIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMH ~ BBITIOJIHEHHSI ~ Ja0OPaTOpHBIX  ONBITOB U
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pactBopoMm okcuaa cepebdpa(l), BoccraHOBICHUE, OPOKEHUE TITFOKO3HI),
HaxXOXJEHWe B TMpPHUpOJAE, NpPUMEHEHHe, OHoNoruuecKas poJb.
®orocunres. PpyKTo3a Kak U30Mep IIIOKO3bIL.

Kpaxman u nenmronosa kak NpupoHble noauMepsl. CTpoeHue Kpaxmana
n uemwmono3sl. dusnyeckue M XUMHUYECKHE CBOMCTBAa Kpaxmala
(Tmaponms, KadecTBEHHAs PEAKIHS C HOJIOM).

OKcIepUMEeHTaIbHbIE METOIBI M3YUYCHUS BEIIECTB M WX IPEBPAICHHN:
MpoBeicHUE, HAONIO/EHNE ¥ OIHCAaHWE IEMOHCTPAIIOHHBIX OITBITOB:
TOPEHHE CITUPTOB, KAYEeCTBCHHHIC pPEAaKIWH OJHOATOMHBIX CIIHPTOB
(oxucmenue staHoma oxcumoMm Meau(ll)), MHOTOATOMHBIX CHHPTOB
(B3aumogelicTBue rimnepuHa ¢ ruppokcunaom Menu(Il)), amprermnmos
(oxuciIeHne aMMuadHBIM pacTBopoM okcuaa cepebpa(l) n rugpokcunom
meau(Il), B3auMopeiicTBMe Kpaxmama C  HOAOM), IIPOBEACHUE
MIPaKTUYECKOl paboThI: CBOIICTBA pacTBOpa YKCYCHOM KUCIIOTHI.
PacueTnble 3anaun.

BbrunciieHust Mo ypaBHEHHMIO XMMHUYECKOH peakumu (Macchl, o0bema,
KOJIMYECTBA MICXOJHOTO BEIIECTBA WIH MPOAYKTA PEAKIIHH MO W3BECTHBIM
Macce, 00beMy, KOIMYECTBY OJHOTO W3 HCXOIHBIX BEIIECTB MU
MIPOAYKTOB PEAKIINN).

NPaKTHYECKUX padoT M0 MOIYYEHHIO M M3YYEHHIO OPraHHYeCKHX
BellecTB. [IpencraBiarh pe3yibTaTbl SKCIEpUMEHTa B (opme
3alKCH yPaBHEHHH COOTBETCTBYIOIIMX PEAKIUIl M JEIaTh BBIBOJBI
Ha WX OCHOBE. [IpOBOAWTH BBIUUCICHUS MUl ONpPEACICHUSA
MOJIEKYJISIPHOH (POPMYJIBI OPTaHUYECKOTO BEIIECTBA, 110 YPaBHEHUIO
XUMHYecKol  peakiuu. CaMOCTOSTENbHO  IUTAHUPOBATH U
OCYIIECTBIISITh CBOIO MO3HABATEIBHYIO JESATENBHOCTD; IPHHUMATH
AKTHBHOE y4YacTHE B TPYNIIOBOH yueOHO AesTeTbHOCTH

Paznen 4. Azorconepx

alllue OPraHu4eCKue COCANHCHUA

4.1

AMUHEL
AMHWHOKHCIIOTEI.
benku

2

VYpoxk

11.

AMUHOKHCIIOTBI  Kak  aM(OTEepHbIC OPraHUYeCKHEe  COCIAMHCHUS.
Ousnyeckue W XUMHUYECKHE CBOWCTBA AaMHMHOKHCIOT (Ha MpUMEpE
rmnrHa). bruonorudeckoe 3HadeHrne aMUHOKUCIIOT. [lenTusl.

Bbenku kak npupoJiHbIe BHICOKOMOJIEKYJISIpHbIE coeAnHeHus. [lepBuuHas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBa
OEJIKOB: THIPOIIN3, ICHATYPALUs, KAYCCTBEHHBIC PEaKIH Ha OCIKH.
OKCIEpUMEHTAJIbHBIE METOJIbl U3YUYEHMsI BELIECTB U UX MpPEBPALLCHUI:
HaOIIOZICHNE M OIMUCAHWE JCMOHCTPAMOHHBIX OIBITOB: JICHATYpAIUSI
OEJIKOB MPH HArPEBAHUH, [[BETHHIC PEAKIINN OCIKOB.

PackpeIBaThb  CMBICT  H3y4YaeMBIX IOHATHH  (BBIABIATH X
XapakTepHBIE IPHU3HAKH), B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS [IPU ONTMCAHUH COCTaBa,
CTPOEHMSI W  NpPEeBpallleHUl  OpraHM4ecKUx  COEIUHEHHI.
Hcnonp30BaTh  XUMHUYECKYIO) CHMBOJMKY JUJISL  COCTaBIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOM)
¢dopMyn opraHmdeckux BemecTB. Omnpenenars MPHHAIICKHOCTh
BELIECTB K OIPEAEICHHOMY KJIacCy IO COCTaBy M CTPOEHHUIO,
Ha3blBaTh UX II0 CHCTEMAaTU4YECKOM HOMEHKJAType; IPUBOJIUTH
TPUBUAJIbHbBIE Ha3BaHMs OTIEIbHBIX NpeacTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE, MPUMEHEHHE, (pU3ndeckne U
XIMHUYECKHE CBOWCTBA, BAXXHEWIIME CHOCOOBI  MOJIy4YEeHHS
TUINUYHBIX  TPEJICTABUTENENH  a30TCOAEPKAIIUX  COCAMHEHHH
(MeTnnaMuHa, TaMnMHA, 0e1KoB). ONHMCHIBATh COCTaB, CTPYKTYpY,
OCHOBHBIE CBOWCTBa OENKOB; IMOSICHATH HAa NpHUMEpax 3HAUCHHE
OenKoB Uil OopraHM3Ma desoBeKa. VICIoyb30BaTh €CTECTBEHHO-
Hay4YHBIC METOJbI TO3HAaHWUS — HAONIOJaTh W  ONKCHIBATH

YCTaHaBJIUBaTh UX
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JIEMOHCTPaLMOHHBIN 3KcriepuMeHT. CaMOCTOSTENbHO MIaHUPOBATh
U OCYUIECTBIIATH CBOIO MO3HABATEIbHYIO IS TEIbHOCTD; IPUHUMATh
AKTHBHOE Y9acCTHE B IPYIIIIOBON Y4eOHO! NESTEIbHOCTH

Pa3znen 5. BoicokomoJieKy/JIsIpHbIE COeINHEHUS

51

IInactmaccsl.
Kayuyku. Bonokna

2

Ypok

12. | OcHOBHBIE TOHATHA XHMHH BBICOKOMOJICKYJUIPHBIX COeIWHEHHH: | BrmameTs W3y4aeMBIMH XHMHYECKUMH TOHATHSMH: PacKpbIBaTh
MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpPU3alUU, | CMBICI H3yYaeMbIX MOHATUH M MPUMEHATh OTH MOHITHUS IPH
cpemHsst  MonekynspHas Macca. OCHOBHBIE  METOABI  CHHTE3a | ONMMCAHHW  COCTaBa W CTPOCHHS  BBICOKOMOJIEKYJISIPHBIX
BBICOKOMOJICKYIIIPHBIX COCIMHEHMH - TTOJTMMEPHU3AIHS U | OPTaHMYECKUX BEIIECTB, AN OOBSCHCHHS OTHEIHHBIX (PaKTOB U
MIOJIMKOHJICHCAIIHSL. siBIIeHNnH. MIcrionb30BaTh XUMHUECKYIO CUMBOJIMKY JIJISl COCTABIICHUS

BKCHepHMeHTaHbHHe METOAbI U3YUCHUSA BCHICCTB U HX npeBpameHHﬁ:
O3HaKOMJICHHUE C 06pa3uaMH MNPUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
IJ1IaCTMACC, Kay4yKOB.

CTPYKTYPHbIX  (OPMyJ BEIIECTB W  YpaBHCHHH  peakiui
MoJIMMEpU3alMl W NoJUKOHAeHcaluu. OnuchIBaTh  COCTaB,
CTpOEHHUE, OCHOBHbIE CBOMCTBa Kay4yKOB, Hamnbomee

pacnpocTpaHEHHBIX BHAOB ILIACTMAcC, BOJIOKOH; IMPUMEHEHHE B
pa3MYHBIX ~ OTpacisaX. Lcmomb30BaTh  €CTECTBEHHO-HAYYHBIC
METOZBI TIO3HAHUS — HAOMIOIAaTh M OMHCHIBATH JEMOHCTPAIMOHHBIN
9KCIIEPUMEHT

Pa3nen 6. TeopeTnueckue 0CHOBBI XUMHU

6.1 | CrpoeHue aTOMOB. 2 Ypok
Ileproamaccxuii 13. | XuMnueckuil smeMeHT. AToM. fapo atoma, n3oTombl. ONeKTpoHHas | PackpbIBaTh CMBICT  H3yYaeMBIX HOHATHH  (BBIABIATH X
3aKOH U
H 0007104Ka. DHEPTeTHIECKHE YPOBHH, IOAYPOBHH. ATOMHEIE OPOUTANIH, S- | XapakTepHBIE NPH3HAKHM), YyCTAHABIMBATH HMX  B3aHMOCBS3b.
epuoandecKas
o 0% eva ,» p-, d- onementbl. OCOGEHHOCTH paClpeleseHUs DJIEKTPOHOB MO | PackphiBaTh CMBICI MepHOaMYecKoro 3akoxa JI. M. Menneneesa u
HMUUCCKIX OpOMTaIsiM B arTOMax OIEMCHTOB INEPBBIX YCTHIPEX MEPHOJIOB. JIEMOHCTPUPOBATh €r0 CHCTEeMAaTH3UPYIOLIYI0, OOBSCHUTEIbHYIO U
SIIEMEHTOB ?{HGKTPOHHM K?H(bmypauﬂﬂ aTHOMOB' IPOrHOCTHYECKYI0 (QYHKIMM. XapakTepu3oBaTh SIEKTPOHHOE
JLIL Meneneena epuoaudeckuii  3akon n  Ilepuouveckas CHCTEMa XHMMMECKHX | oioopye  aTOMOB  XHMHUECKHX 3IeMEHTOB 1—4  TepHONOE,
o anementoB JI.MI. Menneneea. CBs3p IEPUOAMYECKOTO 3aKOHA U
. UCMONB3Ysl ~ MOHATHS  S-, p-, d-2JIEKTPOHHbIE  OpOWTaiH,
Ilepuoguueckoii cucremsl xumudeckux anemenTos .M. Menneneesa ¢
. . SHepreTudeckre ypoBHU. OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
COBPEMEHHOM Teopueil CTpoeHus: aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS " .
CBOICTB XMMMYECKHX 5IEMEHTOB H 00pasyeMpIX HMH TpocTeix u | CBOMCTB XMMHTCCKHUX SJICMCHTOB M HX COCAMHCHUH MO NCPHONAM 1
CIIO’KHBIX BEIIECTB T10 IPYIIaM H TeprojaM. 3HaueHue neprodeckoro | TPYnnam Iepnomnieckoii cucremst Jl. M. Menneneesa
3aKOHA B Pa3BUTHH HAYKH.
6.2 | Crpoenmue 2 Ypoxk
BeecTsa. 14. | Crpoenue BemiecTBa. XHMMHUYEcCKas CBs3b. BHIBI XMMHYECKOH CBs3M | PackpblBaTh CMBICT  M3y4YaeMBIX IOHATHH  (BBIIGJISATH  HX

(KOBaJIeHTHasE HeETOJISIpHAasT W TIOJISIPHAs, WOHHAs, MeTaJuIndecKas).
MexaHu3MBbl 00pa30BaHUsI KOBAJICHTHOH XUMHYECKOH CBSI3H (0OMEHHBIH
U JIOHOpHO-aKLenTopHelil). Bomoponnass cBaA3b.  BaneHTHOCTS.

XapaKTepHbIC PU3HAKU) U IPUMEHSITH 3TH IMOHSTHUS PU OMUCAHUU
cocTaBa M CTPOCHHS BEIIECTB, IS OOBSICHCHHS OTICIBEHBIX (PaKTOB
u sBiaeHud. OnpenensaTs BHIBl XUMHYICCKOH CBsI3U (KOBaJICHTHOM,
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SHGKTpOOTpI/IHaTCHI)HOCTb. Crenedb OkucicHHUS. VOHBI: KAaTHOHBI M
AHWOHBI.

MOHHOM, METAJUIMYECKOH, BOJIOPOAHON) B COEAUHEHUAX; THI
KPUCTAITTMYECKON PEIIETKM KOHKPETHOro BemlecTBa. OmpenemnsaTh
BAJICHTHOCTh U CTEICHb OKHCIICHHS XHMUYECKUX DJIECMEHTOB B
COEIMHEHUSX PA3IMUYHOTO COCTaBa.

6.3 | Muoroobpasue 15. [IpoBOOUTH BBIYMCIIEHUS C HCHOJB30BAHUEM MOHSTHS «MaccoBast
BemectBa MONEKYJISIPHOTO M HEMOJICKYJSIPHOTO CTPOCHHUS. 3aKoH
BEILIECTB JIOJIA BEIIECTBA B pacTBOpe». BianeTs n3yyaeMbIMH XUMAYECKUMHA
MIOCTOSTHCTBA COCTaBa BEIECTBA. TWIBI KPHCTAJUIMYECKHX PELIETOK. .
. N noHATHAMH. OOBSICHATH 3aBHCUMOCTb CKOPOCTH XHMHYECKON
3aBHCHMOCTh CBOWCTBA BEWIECTB OT THIA KPUCTANTHIECKON PEIICTKH.
peakmuu OT pasziuu4YHBIX  (akTopoB. OmpenensaTs XapakTep
Ilonsartue o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPEI.
CMEIIEHNS XUMHUYECKOr0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
MaccoBasi 107151 BEeIl[eCTBa B pacTBOPE. .
. Bo3neiictBust (npunHuun Jle Illarense). CocTaBisTh ypaBHEHUS
Knaccudukanms  Heoprammyeckux  coeauHeHuil.  Homenkmatypa . .
peaKLuii pa3NuYHBIX TUIOB; MOJHBIE M COKpAIIEHHBIE ypaBHEHHS
HEOPTaHMUYECKUX BeLIeCTB. [eHeTHueckas CBA3b HEOPraHMYECKHX .
peakIuii HOHHOTO OOMEHa, YUMTHIBasl YCJIOBUS, IPU KOTOPBIX ITH
BEIIECTB, MPUHAJICKAIINX K PAa3IHYHBIM KJIaccaM
peaxIyy UAyT 10 KOHLA.
6.4 | Xumuueckue VYpoxk
pearnuu 16. . Wcnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOABI  MO3HAHHSA —
Xumuueckass peakums. Kiaccudukaiys XUMHUYECKUX peakUUid B
- o npoBeJicHHe,  HaONIOZEHWE M ONMCAaHWE  XUMHYECKOIro
HEOPTaHMUYECKOW M OpPraHMYecKOod XUMHM. 3aKOH COXpPAHEHUS MacChl
JKCIIEPUMEHTa (JIEMOHCTpPAllMOHHbIE M JAOOPATOPHBIE OIIBITHI,
BEIIIECTB, 3aKOH COXPAHEHUs U NMPEeBpAIleHUs] YHEPTUU NPH XUMUYIECKUX
caKLIsIX IpakTH4yeckue palboThl): 1O ONpEeNeNeHUI0 Cpeasl  BOIHBIX
P pacTBOpPOB BEUIECTB, pEaKUUid HOHHOTO OOMEHa, BIUSHHIO
Ppa3IUUHBIX (AKTOPOB HA CKOPOCTh PEAKIIUH.
6.5 | Cxopocts peakuum, 17. | CkopocTh peakIMu, €€ 3aBHCUMOCTh OT pa3indHbIX (akTopoB. | CrnenoBaTh MNpaBWwiIaM IOJb30BAHHMSA XHMHUYECKOH MOCYJIOH W

ee 3aBUCHMOCTh OT
pa3iM4HbIX
(akxTopoB.

OOpatumele peaknuu. XUMHUYeCKoe paBHOBecre. DakTOPHI, BIHSAIONINEC
Ha COCTOsiHUE Xxumuudeckoro pasHosecus. IIpunnun Jle Ilarense.
OnexTponutnyeckas aucconuanus. CUIbHBIE U cladble SJIEKTPOJIHTHI.
Cpena BOIHBIX PacTBOPOB BEIIECTB: KUCHas, HEHWTpalbHAs, IIeI0YHasl.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU.

DKCTIepUMEHTAIbHBIE METO/bl U3YYEHHUs BEUIECTB M MX MPEBpAICHUIA:
nemoHcTpanms Tabmmn  «[lepuommdeckas —cucTeMa  XUMHYECKHX
snementoB .M. MenaeneeBa», U3ydeHUE MOJeNEeH KPUCTAIIMUECKHUX
pelIeToK, HabJFOICHUE ¥ OIIFICAHUE IEMOHCTPAIIMOHHBIX U 1a00paTOPHBIX
ONMBITOB  (pa3joXEHHWE TIePOKCHIA BOAOPOAa B  IPHCYTCTBUU
KaTalnu3aTopa, ONpeAeNiCcHHE CPeasl PAcTBOPOB BEIIECTB C IOMOIIHIO
YHHBEPCATHFHOTO WHAMKATOPA, PEAKIIMH MOHHOTO OOMEHa), MPOBEJCHHE
MIPaKTUIeCKO paboThl «BimsHue pa3nudHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKIvm.

PacueTtHble 3amaun.

PacueTsl 1O ypaBHEHWSIM XUMHUYECKHX pEaKklIud, B TOM YHCIE
TEPMOXUMHUYECKHE pacueThl, pacueThl C HCIOJIb30BAaHUEM TIOHSATHUS
«MaccoBas 10JIs BEIECTBA.

mabopaTopHEIM  000OpyJIOBaHHMEM. IIpencTaBiaTh  pe3ynbTaThl
XMMHYECKOTO JKCIepuMeHTa B (GopMe 3alicud  ypaBHEHUH
COOTBETCTBYIOIINX PpEAaKIMi U JielaTh BHIBOJABl HAa HX OCHOBE.
IIpoBOIUTH BEIYUCICHHS MO0 YPAaBHEHUSAM XUMHUYECKUX PEaKIHi, B
TOM YHCJIE TS PMOXUMHUYECKUE PACUETHI
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tPa:meJI 7. Heopranmuyeckasi XuMus

71

Hemeramisr

2

Ypok

18. | Hemeramnsl. Ilonoxkenue HemetamuioB B Ilepuonuueckoil cucreme
xuMudeckux 3nemenToB .M. MenzmeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. Du3nuecKue CBONCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAIIOB
(Ha mpuMepe KUcIopoa, cepsl, hochopa u yrieposa).

XUMIYECKHEe CBOWCTBA Ba)KHEHIINX HEMETAJUIOB (TaJOTr€HOB, CEpHI,
azora, Qocdopa, yriepoaa W KpeMHHS) M HX COCITUHEHHH (OKCHIOB,
KHUCIIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).
[IpumeHeHre BaKHEHIINX HEMETAIUIOB U UX COCTMHEHUH.

PackppiBaTh  CMBICT  HM3y4aeMbIX HOHATUH  (BBLAEIATH  HX
XapaKTepHbIE MPU3HAKN) U TIPUMEHSTh 3TH IIOHATHS IIPU OMUCAHUN
COCTaBa M CTPOCHHUS BEIECTB, A OOBSICHEHNUS OTACIBHBIX (DPaKTOB
n sBiaeHUH. OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH
CBOWCTB HEMETAIUIOB M HMX COCOUHEHUI C Y4ETOM CTPOEHHS HX
aTOMOB M TOJIOKeHHA B IleproandecKkoll cHCTEME XUMHYECKHX
anemenToB JI. W. MenneneeBa. XapakTepu3oBaTh (OIHCHIBATH)
o0Iupe XMMHYECKHE CBOWCTBA HEMETAJUIOB, HMX BaKHEHIINX
COEIMHEHUH, MOATBEPXKAAsA 3TO ONMUCAHUE NMPUMEPAMH ypaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX peakuuil. XapakTepu3oBaTb
BIIMSIHUE HEMETAJNIOB U UX COCAUHECHUM Ha JKUBBIC OPraHU3MBL;
ONMCHIBATh NPUMEHEHHE B PA3IMYHBIX OONACTAX NPAKTUUECKOH
JlesTenbHOCTH  4enoBeka  IloaTBep:kaaTe — CyIIECTBOBAHHUE
TCHETUYECKOM CBA3M MEXJAY HEOPraHMYECKHMMHM BEIIECTBAMU C
[IOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOUIMX XMMHYECKUX PEaKLU.
PackpsiBaTh CYIIHOCTb OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakLuii TOCPEeCTBOM COCTaBIICHHS JJIEKTPOHHOIO OajlaHca ATUX
peakuuil. IIpoBoauTh peakuuu, NOATBEPKAAIOIIUE XAPAKTEPHbIE
CBOMCTBA HM3y4YaeMbIX BEIIECTB, PACIO3HABATh OIBITHBIM IIyTEM
aHHOHBI, NPUCYTCTBYIOLIME B BOJHBIX pacTBOpax. Mcmomp3oBath
€CTECTBEHHO-HAYYHbIE  METOJbl IIO3HaHUSI —  IIPOBEACHHUE,
HaOMIOZIGHWE W ONHMCaHWe  XHMHYECKOTO  JKCHEpHMEHTa
(meMOHCTpalMOHHBIE W JIADOpATOpPHBIE OIBITHI, MPAKTHYECKUE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOT0 SKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUIH COOTBETCTBYIOUIMX PEAKIUN M JIenaTh
BBIBOABI Ha uX ocHoBe. CnenoBaTh MpaBHJIaM IOJb30BaHHUS
XMUMHYECKOH Tocymoil u  yabopaTopHBIM  00OpYIOBaHUEM.
IIpoBOAUTH BBIYMCIEHUS 10 YPABHEHHUAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITENNBHO ~ IUIAHMPOBATH U OCYIIECTBIATh  CBOIO
MO3HABATENIbHYIO0 JEATENbHOCTh; IPUHUMATh AKTUBHOE y4acTHE B
TPYNIIOBOH Y4eOHOM e TeTFHOCTH

7.2

MeTasl

2/4

Ypok

19. | Meramumel.  Ilomoxenme wmetauioB B [lepmomndeckoil  cucteme
xuMmmdeckux snemeHToB .M. MenneneeBa. OCOOCHHOCTH CTpPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauoB. O0IIKe GU3NIECKHE CBOWCTBA

PaCKpI)IBaTI) CMBICJI N3Yy4a€MBbIX MOHSATHI (BI)IIIGJ'[HTB nux
XapaKTCpHbIC HpI/I3HaKI/I) 1 MIPUMEHATH 3TH IMOHATHUSA P OITMCAaHNUN
COCTaBa M CTPOCHUS BCILIECTB, NI 00BICHEHHUS OTACIBbHBIX (1)aKTOB
u spiennit. OOBIACHATH 061111/16 3aKOHOMEPHOCTU B H3MCHCHUU
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MeraioB. CrlaBel METAUIOB. DJIEKTPOXUMHUUECKHUM Psii HANpsKEHUM
METaJIOB.

XUMITYECKUE CBOMCTBA BAKHEHUIIINX METAIUIOB (HATPHiL, KaIHi, KaJIbIIHH,
MarHuii, aJIOMHHUH, OWHK, XpPOM, JK€JIe30, MeIb) W HX COSAWHCHHU.
Oo6uue criocoObl MONy4eHUs MeTaIUIOB. [IprMeHeHe METaIOB B OBITY U
TEXHHKE.

OKcIeprMEeHTaIbHBIE METOABI W3YYEHUs BEIIECTB M MX IPEBpAIICHUIL:
U3y4YeHHE KOJUIeKIMH "MeTamasl W CIUiaBel!, 00pa3IOB HEMETAJUIOB,
pellicHHE SKCICPUMCHTAJIBHBIX 3ajad, HAONIOJCHHE W OIHCAHHE
JEeMOHCTPAIMOHHBIX ¥  JIA0OPAaTOPHBIX  ONBITOB  (B3aWMOJEHCTBHE
THIPOKCH/IA ATFOMUHHS C PACTBOPAMHU KHCJIOT U IIeI04ei, KaueCTBEHHBIE
peaKkiny Ha KaTUOHBI METaJIOB).

PacuerHrble 3a1a4n.

PacueTsr Macchl BemecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, Macce WIM O0BEMY OJHOIO M3 YYACTBYIOUIMX B PEAKIUU
BEIIIECTB, pacyeThl Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTOB
PEaKIyu, eCIH OHO U3 BEIIECTB HMEET IMPUMECH.

CBOMCTB 3JIEMEHTOB — METAJJIOB M HMX COCOUHEHHH ¢ y4E€ToMm
CTPOEHMS MX aTOMOB M mojoxkeHus B llepuonnueckoil cucreme
xumuyeckux sneMeHToB [[. U. MenneneeBa. XapakTepu3oBatb
(omuchIBaTh) OOLIME XUMHUYECKHUE CBOWCTBA METAJUIOB, UX
BOKHEWMIINX COEAUHEHUH, TOATBEPKIasd 3TO ONMCAaHUE IPUMEPAMU
YpaBHEHHUI COOTBETCTBYIOIIMX XUMUUYECKUX pEaKLUii; IPUMEHEHNE
METaJUIOB B PA3IMIHBIX 00JACTAX, a TAK)KE UCIIONB30BAaHHUE MX IS
CO3/IaHMs COBPEMEHHBIX MaTepHaNoB M TexHoioruid. OmHCHBATH
CcrocoOBI 3alIUTHl METAIIOB OT KOPPO3UH. PacKphIBaTh CYIIHOCTH
OKUCJIMUTEIBbHO-  BOCCTAHOBHUTEJBHBIX PpEAKUHUH  IOCPEACTBOM
COCTABJICHUS AJIGKTPOHHOIO OanaHca 3THX peakiuid. [IpoBoauTH
peaKkuy, MOATBEPKIAOIINE XapaKTepHblE CBOMCTBAa HM3y4aeMbIX

BEIIECTB, pACIO3HABATh OMBITHBIM IyTEM HOHBl METANJIOB,
INPUCYTCTBYIOLME B  BOAHBIX  pacTBopax. Vcmons3oBath
€CTECTBCHHO-HAayUHble  METOJBl IO3HAHHWA —  IPOBEACHUE,
HaONIOZIGHWe M ONMCaHMe  XHMHYECKOTO  JKCIEepHUMEHTa

(meMOHCTpalMOHHBIE W JIaADOpATOpPHBIC OIBITHI, MPAKTHYECKUE
pabotsl). [IpencraBasTh pe3yabpTaThl XHMHIECKOTO SKCIIEPHMEHTA B
¢dopmMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEakIHMH W IeIaTh
BBIBOABI Ha HX ocHoBe. CiemoBaTh MpaBHIaM MOJIb30BAHUS
XMUMHYECKOH Tocymod u  1mabopaTopHBIM  00OpYZOBaHUEM.
IIpoBOIUTE BBIMHMCIEHHS 1O YPaBHEHHAM XUMHUYECKUX PEaKIHMH.
CaMOCTOSITEeNIbHO ~ IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
[IO3HABATEJIbHYIO NIE€ATEIbHOCTD; IIPUHUMATh AKTUBHOE y4acTHUE B
IPYNIIOBOH y4eOHOH e TeTbHOCTH

IIpaxkTueckue 3aHATUSA

20.

PacueTHble 3amaun.

PaC‘IeTLI MacCChbI BEUIeCTBA UJIU 061,eMa Ta30B II0 I/I3BCCTHOMy KOJ'II/I‘ICCTBy
BEIIeCTBA, Macce WIH OO0BEMYy OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, pacyeThl Macchl (00beMa, KOJMYEeCTBA BEMIECTBA) IPOIYKTOB
peakiuu, eciu OJHO M3 BEIIeCTB MMeeT npumecu. Paccunmrath maccel
BEI[ECTBAa WM O00beMa Ta3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA.
PaccunTath Maccel (00beMa, KOTMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB UMEET IIPUMECH.

21.

IIpodeccuonaibLHO OpHEHTHPOBAHHOE cojep:kanue: Paccuurarh 1o
Macce Wik 00beMy OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIUU BEIIECTB.

Pa3zgen 9. Xumus 4 s;Ku3HbL

9.1

O6o6mmaroriee
MOBTOPEHUE

2

22.

Ponr xumMum B obecreyeHUH 3KOHOFH‘I€CKOI7[, SHGPFGTHHCCKOﬁ nu
HHIIIGBOﬁ 6C3OHaCHOCTI/I, pa3BUTHHU MEIULIUHBI. Ilonstne o Hay4YHBbIX

PaCKpHBaTB POJIb XUMHUU B PEHICHUU OHEPICTUYCCKUX, ChIPbCBLIX U
9KOJIOTHYCCKUX HpO6J’ICM YCJIOBCUECCTBA, OIIMChIBATH OCHOBHEBIC
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METOJIaX MO3HAHMS BEIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenns 00 oOMIMX HAayYHBIX MNPUHIHUIAX [POMBIIUICHHOTO
MOJTy9eHHs BAKHEHIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MATEPHAIOB: BaKHEHUIINE CTPOHUTEIIBHBIC
MaTepHuaibl, KOHCTPYKI[MOHHBIE MaTepUabl, KPackH, CTEKJIO, KePaMUKa,
MaTepuansl Al JJEKTPOHUKH, HAHOMATEpPHANbl, OPTraHWYECKHEe U
MHUHEpPaIbHBIC yI00pEHMS.

XuMus ¥ 340pOBBE YEJIOBEKA: IPaBUIIa UCIOIb30BAHUS JICKAPCTBEHHBIX
Mpenaparos, MpaBuiia 6€30MacHOr0 UCHOJIB30BaHUS IIPENapaToB OBITOBOM
XVMUH B TIOBCEAHEBHOI XKHU3HU.

Peanmzamuss MeXmpenMETHBIX CBsA3€H TP HM3YYEHHH o0Omed u
HEOpraHUYECKOil KJacce OCYyIIECTBISETCS 4epes
UCTIONIb30BAaHNE KaK OONIMX eCTECTBEHHO-HAYYHBIX IOHATHH, Tak M
TIOHSTHH, SBIAIOMIMXCS CHCTEMHBIMH M OTACIBHBIX IIPEAMETOB
€CTECTBEHHO-HAY4HOTO IIUKJIA.

OOuye ecTecTBCHHO-HAay4yHble IOHATHS: Hay4dHbIH (akT, rumoresa,
3aKOH, TEOpHs, aHalIW3, CHHTE3, KIacCH(UKAIMs, IEPHOINIHOCTS,
HaOJII0JICHUE, IKCIIEPUMEHT, MOJIEIUPOBaHIE, H3MEPEHHE, SIBICHUE.
®dusuka: Matepus, SJHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, M30TOII, PaJfOaKTHBHOCTh, MOJIEKYJa, SHEPTETHICCKUI YPOBCHB,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (QU3MUECKUE
BCJIMYMHBI U €AUHUIIBI UX UBMEPCHUSA, CKOPOCTb.

Bronorus: xnerka, oOpraHM3M, 3KOocHCTeMa, Ouocdepa, Makpo- W
MHKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

T'eorpadusi: MuHepasibl, TOPHBIC [OPOJIBI, IOJIC3HBIE HCKOMAEMBIE,
TOIUIUBO, PECYPCHI.

xumMud B 11

Texnommorus: XUMHYCCKaA MPOMBIIIJICHHOCTD, METaJLU1yprus,
MMPpOU3BOACTBO  CTPOUTCIIBHBIX MAaTCPUAJIOB, CEIIbCKOXO03SICTBEHHOS
IIPpOU3BOACTBO, nmuaIcBas TPOMBINIIICHHOCTD, (bapMaHeBTI/I‘IeCKaH
MIPOMBIIJICHHOCTD, MMPpOU3BOACTBO KOCMETHUYECKHX npenaparos,
IIPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepuaios, DJICKTPOHHAA

MPOMBINIICHHOCTH, HAHOTCXHOJIOTUH.

HaNpaBlIE€HUs Pa3BUTUS XMMHUYECKOH HAyKd U TEXHOJOTHH.
[MpumensTe mpaBuiia Oe3omacHOro oOpalieHHs C BeleCTBaMH,
UCTIONB3YEMBIMU B IOBCEIHEBHOMN >KM3HHU, MpaBUia IOBEICHUS B
Henax cOepexeHus 3I0pOBbs U OKPYXKAIOLIEH NPUPOTHON Cpeasl;
MOHMMAaTh Bpex (OIAacHOCTH) BO3AEHCTBUS HAa YKMBBIE OpPraHU3MBI
ONpENENeHHBIX BelecTB cMbica nokasarens ITJK, moscHATe Ha
MPUMEpPAX CIIOCOOB! YMECHBIICHHS U MIPEJOTBPAIICHNS X BPEIHOTO
BO3/CHCTBUS.  AHAmM3MpPOBaTh M KPUTHYECKH  OIICHUBATH
nH(poOpManuio, CBA3AHHYI0 C XMMHYECKHIMH IIPOIECCAMH U HX
BIMSIHUEM Ha COCTOSIHUE OKpykawoled cpensl. McnonszoBaTh
MOJyYeHHBbIE 3HAHUSI W TIPEJCTaBIeHHUs O cdepax IesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMHU TEXHOJIOTUSIMU, KaK OCHOBY
JUIsl OPHEHTAllMM B BBIOOpE CBoel Oyayluei npodeccHoHaIbHON
nesitenbHOCTH. [IpuHHMMAaTh ywacTue B OOCYXXICHHH IpobieMm
XHUMHUYECKON M 3KOJOTMYECKOM HanpaBJICHHOCTH, BbICKA3bIBATH
COOCTBEHHYIO TO3UIMIO IO MpOOJeMe M IpeliaraTb BO3MOKHBIE
IIyTH €€ peleHns

IIpomexxyTouHas -
arrectaims B (opme
muddepennmansHOrO

3adera

Bceero: 44
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6. YCJIOBUs PEAJIM3AIIUUA YYEBHOI'O TIPEIMETA XUMUA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

[Tporpamma y4yeOHOro mpenmera XUMHUsl peanuszyeTcs B ydeOHOM KaOmHeTe XUMUH, B
KOTOPOU UMEETCSI BO3MOKHOCTh 00ECTICUNTh CBOOOIHBIN AOCTYyN B THTEpHET BO BpeMs yueOHOTO
3aHSATHS U B TICPUO]] BHEYUCOHOH EATETHHOCTH 00YYaIOIIHXCSl.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOPATOPHUH:

— PabGoune mecta Ha 25 oOyJaronuxcs

— ABTomaTtm3upoBaHHOE pabouee MECTO MPEToaaBaTells;

— HHTepakTHBHAs HOCKA, POEKTOP, KPOHIITEHH;

— MarsnutHo-MapKkepHas J0CKa;

— Harnsaaeie nocoOust (KOMIUIEKTBI YYeOHBIX TaOJHUIL, IUIAKAThI: «IIEPUOINYECKasi CUCTEMa
XUMHUYECKHX 3JIEMEHTOB JI. M. MeneneeBay, MopTPETHI BBIIAIOIINXCS YUYCHBIX-XUMHUKOB);

— JleMoHcTpammonHoe 00opymoBaHue (001Iero Ha3HAYCHHUS U TEMAaTHYECKHUE HAOOPHI);

— JlaboparopHoe obopyaoBanHue (00IIeT0 Ha3HAYCHUS U TEMATHUYECKHE HAOOpHhI);

— Craruyeckue, TMHAMUYECKHE, JEMOHCTPALIMOHHBIC U Pa3/IaTOYHbIE MOJIETIH;

— KOoMIUIEKT TeXHIUYECKOH TOKYMEHTAIlMH, B TOM YHCJIE ITacIiopTa Ha CPE/ICTBA O0yUCHUS,
WHCTPYKIIMH 110 X MCIIOJIb30BAaHHUIO M TEXHUKE 0€301aCHOCTH;

—  KommiexT yue6GHO-METOIUYECKON JOKYMEHTAIIHH;

— @oH/1 OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 UndopmannonHoe odecnevenne peajsu3anum NporpaMmmbl

B Oubnmoreunsiii ¢GoHI BXOAAT y4yeOHUKH U3 (eAepaTbHOr0 MEpevHs y4eOHUKOB,
JIOIYIIEHHBIX K MCIIOJIb30BAaHUIO IIPU PeAIN3alui UMEIOLIUX rOCyIapCTBEHHYIO aKKpeIUTAlLUIo
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIETo, CpPEeaHEero OOIIero
0o0pa3oBaHUsl OpPraHMU3ALUSAMH, OCYILECTBIISIOLIMMH OOpa30BaTENbHYIO JEATEIIBHOCTh U
YCTAHOBJICHUS MPEAEIBHOIO CPOKa HCIOIb30BAaHUS MCKIIOUEHHBIX YUEOHUKOB, YTBEPKICHHOIO
npukazoM Munnpocsemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799).

Crynenram  Komnemxa  obecreuen  jgoctyna kK yueOHukam  OBbC  Jlanb
(https://e.Jlanbook.com/) (komnekmuu "®ITY. Cpemnero obmero oOpa3oBanus. M3a-Ba
«IIpocBemenuey, "Axagemus". O6meoOpa3zoBaTebHbBIE TPEAMETHI).

B o0pazoBaTenbHOM IpoIEcCce HUCIONIb3YIOTCS IEKTPOHHBIE 00pa30oBaTeNIbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJB30BAaHUIO  TpU  peald3allid  MMEIOMIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIUIo
00pa30oBaTeNbHBIX MHPOrPaMM HaAyaJdbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
oOpa3zoBaHus, yTBEpXKACHHOro mnpukazom MunnpocBemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muniocte Poccun 16.08.2024 N 79172).

OcHOBHbIE HICTOYHHUKH:

1. Tabpuensa O.C., Octpoymo W.I'. Xumusa. TexHomoruueckuil npoduib: yued. s
CTYJEHTOB YyupeXIeHuil cpen. mnpod. obOpazoBanus; 1-e wnsnanume. OOmEcTBO C
OTPaHMYEHHOW OTBETCTBEHHOCTHhIO OOpa3oBaTeNbHO-U3AATENbCKUI LEHTp "Akagemus’,
2024 1.

2. Ta6puensu O.C., JIpicoBa I'.I". Xumus. TecTsl, 3a1aun 1 ynpaxkxHeHHs: yueb. mocodue s
CTYIEHTOB YyupexaeHuil cpen. mpod. OOpazoBanusa. 1-e wuzmanue; OOmIECTBO C
OTpaHUYEHHOW OTBETCTBEHHOCTHhIO OOpa3oBaTeNbHO-U3IATENbCKUI HEeHTp "AKageMus»,
2024 1.

3. Pymuruc T.E., ®enpaman @&.I. Xumusa: 0a30BbIi  ypOBEHb: YYEOHHK JUIS
00pa3oBaTeNbHbIX OpraHU3alii, pealn3yoIuX 00pa3oBaTeIbHbIE TPOrPAMMBbI CPEAHETO
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npodecCHoHaIbHOTO ~ oOpa3oBaHMsi;  l-¢  wW3maHWe.  AKIIMOHEpHOE  OOIIEeCTBO
"U3parensctBo "[IpocBemenne", 2024 r.

Panmenkuit A.M. Xumus: 6a30BbIii YPOBEHb: TPEHUPOBOYHBIC U MPOBEPOUYHBIC PAOOTHI:
yaeOHOe mocobue, pa3paboTaHHOE B KOMIUICKTE C YUYEOHHKOM I 00pa30BaTeIbHBIX
OpraHu3auii, pean3yIoNmX o0Opa3oBaTenbHbIC MIPOrpaMMBbI CpeIHero
npodeccHoHaIbHOTO  OOpa3zoBaHus. l-e  u3gaHue;  AKIMOHEpHOE  OOIIECTBO
"UznarensctBo "[IpocBemenue”, 2024 r.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

XuMusa. DJNEKTPOHHOE HaIrJSHOE MOcoOHe MJii CTYACHTOB, OOYYarolMXCs 110
npodeccusm u cnenuanbHocTaM CIIO. B cocraB Harmsgnoro mocobus Bxoaut 30
AIEKTPOHHBIX IJIAKATOB C MHTEPAKTUBHOM HaBUTaIMeH, a TaKKe KOHTPOJIbHO-OI[EHOYHbIE
Marepuaibl, OTHOCAIIMECS KO  BceMy  cojaepxaHuto  aucuumuiiael. OO0
"U3JIATEJIbCKWH LIEHTP "AKAJIEMUA".

Xumus. TexHonorudeckuii mpoduiab. DIEKTpoHHAs pabodas TeTpaib IS CTYIACHTOB,
oOyuaromuxcs 1no npodeccusm u crneuuainbHocTsaM CIIO. DnexTponHas padouas TeTpaab
COCTOUT W3 pa3eiioB, BKIIOYAIOIIMX CIEAyIOIIHUe OJIOKH: TeMbl C HHTEPAKTUBHBIMU
3aJaHUSIMU U TIpUMEpaMH pEIIeHUs THIIOBBIX 3aJa4, TEPMUHBL, U OINpeACICHUsI.
KOHTpPOJIbHbIE paboThl, J1a0OpaTOpHble U MpakTHUecKHe paldoThl, MpoekTsl. OO0
"U3JATEJILCKUI LIEHTP "AKAJIEMUS".

54



