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[IpoTokon Nel ot 30 aBrycra 2024 .

Pabouass mporpamma yuebHoro mnpeamera OVYII.07 Xwumus pa3zpaboTraHa Ha OCHOBE

TpeOOBaHUI:

¢denepanbHOrO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAAapTa  CPEIHEro
npodeccuoHaIbHOTO 00pazoBanHms 1Mo crienuaibHOCTH 13.02.12 DnekTpuyeckne CTaHIUH,
CETH, UX peJICiHas 3allliTa U aBTOMATU3AIlMs, YTBEPKICHHOTO MPpUKa3oM MHUHHUCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepaunu Ne 864 ot 11 HosOps 2023 1.,
(3aperucrpupoBan MunucrepcTBoM roctuimu PO 15 nexabps 2023 r. N 76436);
(benepambHOrO TOCYAapCTBEHHOTO O00pa3oBaTENbHOIO CTAaHAApPTa CPEOHEro OO0IIero
oOpa3oBaHMs, YTBEPKICHHOTO TNpHKa3oM MuUHHUCTEpCTBA 00pa3oBaHUST W HAYKH
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 mporpammsl 1o yueoHOMy npeamery "Xumus'" (6a30Bblid yPOBEHbD);

C YYETOM MOJy4aeMOU CIIeUuanbHOCTH.

B COOTBCTCTBUHU C pa60LII/IM y‘le6HHM IJIaHOM

Pazpabotunk:
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1. HOACHUTEJBbHAA 3AIIMCKA

PaGouas nporpamma yueOHOro npeamera XuMus nNpegHazHaueHa A U3yuyeHus: GU3UKU
IPY pealn3aluy CpeaHero o0mero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI OATOTOBKH
CIIELIMAIMCTOB cpenHero 3BeHa 13.02.12 DnexkTpuyeckue CTaHIuu, CETH, UX pelieHas 3aluTa 1
aBTOMAaTH3aLMsL.

YueOHbIl penMeT XUMHUS TPUHAIICKUT MpeaMeTHol obmactu EcTecTBeHHO-Hay4YHBIE
npenmetel, PI'OC cpemxnero obmiero oOpa3oBaHUS, W HM3y4aeTcss B COCTaBe O00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIIHPHOTO ITUKJIA.

PabGouast mporpamma yueOHoro npenmera Xumusi (0a30BbIli YpOBEHB) pa3paboTaHa 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 OCHOBHOM 00pa3oBaTelbHOM mporpammel, npeactaBieHHbix B DI'OC COO, ¢ yuerom
Konneniuu npenonaBanus yueOHoro mpeamera "Xumus" B 00pa30BaTeIbHBIX OPraHU3AIMSIX
Poccuiickoit @enepannu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIrPAMMBbI, 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 cooTBeTcTBUY C TaHHBIMH MOJIOKEHUSIMH IIPOTPaMMa M0 XUMUU (0a30BbIi yPOBEHB):

— yCTaHaBIMBAaeT 00s3aTelbHOE (MHBapUAHTHOE) MPEIMETHOE COJEp>KaHUE, OIMpeesieT
KOJIMYECTBEHHbIE M KAuYE€CTBEHHBIE €r0 XApaKTEPUCTUKU HAa KaXKIOM 3Tale U3y4EeHHUS
npeaMeTra, MpeAycCMaTpUBaeT  MPUHIUIBL  CTPYKTYPUPOBAHHSI — COACPNKAHHUS |
pacmnpeeseHus ero o KjiaccaM, OCHOBHBIM pasjiesiaM U TeMaM Kypca;

— JaeT NpUMEpPHOE paclpenereHre y4eOHBIX YacoB 10 TEMATUYECKUM pasjeram,
pPEKOMEH/IyeT MPUMEPHYIO IOCIEeI0BaTeIbHOCTh M3YUYEHHUSI OTAEIbHBIX TEM Kypca ¢
YUETOM MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBs3€H, JIOTUKM y4eOHOTO Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEH;

— JlaeT METOJMYECKYI0 HWHTEpIpeTalyio Leded Hu3ydeHus NpeAMera Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME, COIEPKATEIbHON XapaKTEPUCTUKH IIJIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHMsSI OCHOBHOH 00pa3oBaTelIbHOM MPOrpaMMBbl  (JIMYHOCTHBIX,
METalpeIMETHBIX,  IPEIMETHBIX), OCHOBHBIX  BHIOB  y4eOHO-ITO3HABATEIHHOM
JeSITeIbHOCTH 00YYaroIerocst o OCBOEGHUIO cosiepkaHus peamera. I1o BceM Ha3BaHHBIM
MO3UIIMSIM B IPOTPaMMeE TI0 XUMHH COOJTI0/IEHA MPEEMCTBEHHOCTS € efiepaibHON paboueit
MPOrPaMMOii 10 XUMUH.

Xumuyeckoe oOpa3oBaHHE, [OJIydaeMO€ BBIITYCKHUKaMU 00I1eo0pa3oBaTeabHON
OpTaHM3aINH, SIBISIETCS HEOTHEMIIEMON YacThl0 UX OOPAa30BAHHOCTH U CIYKHUT 3aBEPIIAIOLTAM
ATAOM peaju3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CUCTeMe XMMHUYecKoro oOpas3oBanus. KitoueBble HEHHOCTH KacalOTCs MO3HAHUS
3aKOHOB MPUPOJIBI, (OPMUPOBAHHUS MHPOBO33PEHUS W OOIIEH KyJIbTypbl YeJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0pPOBbIO M TPUPOAHOHN cpene.
Peanusyercs xumuueckoe oOpa3zoBaHHE OOydalOLIUXCS CpeACTBAMH Y4eOHOro IpeaMera
"Xumus", cogepkaHue U MOCTPOEHUE KOTOPOTo ONPEAEIEHB] B IPOrPaMME 10 XUMHUHU C YYETOM
CrenupUKA HAyKA XUMHH, €€ 3HAYCHHS B TO3HAHUHM TPHUPOJLI M B MATEPHAILHOW >KU3HH
o01iecTBa, a TaKkKe C Yy4eTOM OOLIMX IIeNieil M MPUHIUIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obmero oopasoanus B Poccuiickoit deneparun.

[Tpu popmupoBanuu coaepxanus npeamera "Xumus'" yYTeHbI CIeIyIONUe MTOJI0KEHHS O
cnenuduke U 3HAYCHUH HAyKU XUMUU.
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XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B CO3IaHUH HOBOU
0a3bl MaTepUaIbHON KyJIbTYpPbl, BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALIMOHAIIEHOTO HAYYHOI'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 pelieHHe TIJ00aJbHBIX MpOo0JIeM YCTOHYMBOIO pa3BUTHS 4YEJIOBEUECTBA - ChIPHEBO,
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 cootBercTBUM C OOmMMHU LIEASIMU M IPUHLMIAMU cojepkaHue mnpenmera "Xumwus"
(6a30BbIii  YpOBEHb H3Y4YCHHs) OPUCHTHPOBAHO IPEHMYILECTBEHHO Ha OOLICKYJIbTYPHYIO
MOJTrOTOBKY 00yUarOMIUXCst, HEOOXOAUMYIO UM JIJIsl BRIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEHIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA, IPOAOIKEHHSI 00pa30BaHMsl B Pa3IMYHbIX 007acTX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

Cocrapngromumu  npeamera "Xumus" SBISAIOTCS 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 xumusa" u "OOmas u HeopraHudeckas
xumus" copmupoBaHa B IporpaMMe IO XMMHUU Ha OCHOBE CHUCTEMHOIO IO/X0Jla K M3yYEHUIO
yueOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEENIEHHbIX TEOPETUUYECKUX YPOBHAX. B Kypce opraHnyeckol XUMHHM BelECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMUYECKUX COEAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX NPEJICTaBICHUNA O CTPOEHHM BEILECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIIECTBaX JAar0TCsd B Pa3BUTHH - OT YIJIEBOJOPOJOB [0
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 XuMusa" oOydaromMMCs MPEAOCTaBISETCS BO3ZMOKHOCTh
0CO3HATh 3HAYEHHE MEPUOJANYECKOr0 3aKOHa C OOIETEOPETHYECKHUX W METOAOJIOTMYECKHX
MO3UIHUH, TITy0Xe MOHATh UCTOPHUUECKOe U3MEHEeHHE (QYHKIMI 3TOro 3aKkoHa - 0T 00o0IIaromen
710 OOBSICHAIONIEH U POTHO3UPYIOIIEH.

Enunas cucteMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIOJIHSIETCS € DJIEMEHTaMH COJACpXKaHMs, WUMEIOIIMMHU KyJIbTYPOJIOTMYECKUA W IPUKIIAJHON
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
npo0JeMax, CBA3aHHBIX C XUMHUEH, KpUTUYECKH OCMBICIMBATh MH()OPMALIUIO U IPUMEHSTH €€ AJIs
MIOTIOJIHEHUSI 3HAHUH, PEIICHUS UHTEIUIEKTYaJIbHBIX U AKCIEPUMEHTAIbHBIX UCCIIE0BATEIbCKUX
3amau. Conmeprkanue yueOHoro npeamera " Xumus' JaHHOTO YPOBHS U3yUEHUSI OPUCHTUPOBAHO Ha
dbopMupoBaHre y 00yYaIOIIUXCS MHPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsI (QUIOCOPCKUX
UACH, TaKMX KaK: MaTEpHaJbHOE E€IUHCTBO HEOPraHUYECKOrO0 M OPraHM4ecKoro MHpa,
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00yCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTHh MPHUPOIHBIX
SBIICHUN TIyTeM OKCIIEpUMEHTa M PpEUICHUS NPOTHUBOPEUYHM MEXIy HOBBIMH (dakTaMu U
TEOPETUICCKIUMHU IIPEIIOCEUIKAMHE, OCO3HAHUE POJTH XUMUHU B PEIICHUH YKOJIOTHUECKUX TIPOOIIEM,
a Takxke mpobsieM cOepeKeHUsl YHEPreTHUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJOTUI
Y MaTepHaioB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHA U COLUAIM3AIMHN OOYyYaroIIUXCS
NPUHATBIE MPOrpPaMMON IO XMUMHUHU TOJAXOJAbl K ONPEACNICHUIO COJIEPKaHUS U TMOCTPOEHUS
npeaMera MpeaycMaTpuBalOT (opMHUpOBaHHE Yy OOYYAIOIIMXCS YHHUBEPCAIbHBIX Y4EOHBIX
JeUCTBUM, UMEIIMX 0a30BO€ 3HAUEHHUE IS PA3IMYHBIX BHUJOB JEATEILHOCTH: PEIICHUS
npo0JieM, MoKcKa, aHar3a u 00padoTku nH(pOpMaIK, HEOOXOAUMBIX JIJISl TPHOOPETEHUS OIbITA
MPAKTUYECKOW U HMCCIIEN0BATEIBCKON JNEATEIIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B ITO3HAHUU
XUMUH.

B npakTtuke npenogaBanus XUMUU KaK Ha ypOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, Tak U
Ha YPOBHE CpeHEro 00111ero o0pa3oBaHusl, MPH OMPEAeICHUU COAePKATEIbHON XapaKTePUCTHKU
nejael M3ydeHWs MpeJMeTa HaMpaBJICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haercss (OPMUPOBAHME OCHOB XHUMHUYECKOW HAyKHM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
KylIbTypbl. C METOAMYECKON TOUKH 3pPEHMsI TaKOM MOIXOJ K OMpPENEICHUIO IIesiel U3y4YeHHs
MIpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

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

— (opmupoBaHue CcHUCTEMbl XHMHUYECKMX 3HAHMM KaKk BaKHEHIIEW COCTaBIIsIONIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC MOHSTHS,
byHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XWMUU, OCBOCHHE S3bIKA HAYKH, YCBOCHHUE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI M CTAHOBJICHNS,

— (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHi, HEOOXOUMBIX IJsl MPUOOPETEHHS] YMEHUN OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUUECKHUX SIBICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUIECKON 1
MOBCEHEBHOM KU3HU;

— pa3BUTHE YMEHUI U CTIOCOOOB e TEILHOCTH, CBI3aHHBIX C HAOTIOACHHEM 1 O0BSICHEHHEM
XUMUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM TIpaBWJI O€30MacHOro OOpalieHus ¢
BEILIECTBAMH.

ConepsxarenpHas XapakTepUCTUKA IIeJIel U 3a/1ad U3YUYEHUs TpeAMETa B IIporpaMme 1o
XUMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B CUCTEME
obpazoBanusi. CeroHsi B MpeENojgaBaHUU XUMHH B OOJBINEH CTETIEHH OTAAETCS MPEANOUYTEHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEpKaHHUs OOydYeHUs, OpPUEHTHPOBAHHOW Ha MOATOTOBKY
BBIITYCKHHUKA 00IIe00pa3oBaTeIbHON OpraHu3aliiy, BJIQJACIONIETO He HAO0OpoOM 3HaHUH, a
(GYHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMEHHUSIMU aKTUBHOTO MOJTYYCHHUS
3HAHWI ¥ MPUMEHECHHS UX B PEATHHOM KU3HU I PEIICHUS TPAKTUUECKHUX 3a]1a4.

B a10ii cBsi3u pu uzydeHuu npeamera " XumMus' TOMUHUPYIOIEe 3HaUeHUE MPUOOPETatoT
TaKue IeJIM U 33/1a49H, KaK:

— ajganTanus OoOydYaromuxcss K  YCIOBUSAM JUHAMHUYHO  PAa3BUBAIOIIETOCS  MHDA,
dbopMUpOBaHNE HMHTEIEKTYaIbHO PAa3BUTONM JUYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY TMPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

— (¢opMupoBaHHE Yy OOYyYalOIIMXCsS KITFOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIUH),
UMEIOUINX YHHUBEPCAIbHOE 3HAYEHUE JUISl PAa3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS
npobiem, MoucKa, aHajau3a u 00paboTKH HHPOPMALIUHU, HEOOXOAUMBIX JJIsl IPHOOPETEHUS
OTIbITA IEATEIBHOCTH, KOTOPAasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XMUMHH, & TAKKE JIJIs
OIICHKH C TMO3UIUN HKOJIOTUYECKOW O€30MacHOCTH XapaKkTepa BIHUSHUS BEIIECTB U
XUMHYECKHX MPOIECCOB HAa OPraHU3M UYeJIOBeKa U MPUPOAHYIO CPELY;
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— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00yJaromuxcs: CHoCOOHOCTH CaMOCTOSATEIBHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHH B
COOTBETCTBUM C JKM3HEHHBIMM IOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTHH IS MOUCKA W aHaju3a Y4eOHON M Hay4YHO-TIOMYJISIPHOM
UH(POPMALIUU XUMHUYECKOTO COJCPKAHUS;

— (QopmupoBaHUuE U pa3BUTHE Y 00YYAIOLIMXCS aCCOLUATUBHOTO U JIOTMYECKOIO MBIIIIJICHNUS,
HaOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTU, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUTAHUPOBAHUM U MPOBEICHUM XUMUYECKOT0 SKCIIEPUMEHTA;

— BOCHHUTaHUE Yy OOydarouxcsi yOeKIEHHOCTH B T'yMaHUCTMYECKOW HalpaBIEHHOCTH
XMUMHH, €€ BaXHOM pOJIM B pEIICHHH TJI00aTbHBIX MNPOoOJIeM pPalMOHAIBHOTO
IPUPOJONOIb30BAHNSA, IIONOJHEHUS JHEPreTMYECKUX pPECYypcoB U  COXpaHEHHUs
IPUPOHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K IPUPO/IE
U CBOEMY 3710POBBIO, a TAK)Ke MPUOOPETEHHSI OIIbITA UCII0JIb30BAaHMS ITOJYyYCHHbBIX 3HAaHUN
JUIsL TIPUHATHS TPaMOTHBIX PpELIEHUM B CUTyalMsX, CBSI3aHHBIX C XHUMHUYECKUMU
SBJICHUSMU.

Hemn n 3amaun m3ydeHus npeamera "XuMmus" MONYYWIH MOAPOOHYI0 METOIHMYECKYIO
UHTepHpeTanuo B pazjene "[lnanupyemMsle pe3ybTaTbl OCBOSHHSI IPOTPAMMBI 110 XUMUU'", TAKUM
o0pa3oM 00ecle4eHO YeTKOe IMPEACTAaBICHUE O TOM, KaKM€ 3HAaHUS M YMEHUS UMEIOT MPsAMOE
OTHOILIEHHE K peaIn3aluyi KOHKPETHOM LIeIH.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHHA YYEBHOI'O IPEIMETA
XUMUA (BA3OBbIM YPOBEHD)

JIn4HOCTHBIE pEe3yJbTaThl OTPAKAIOT TOTOBHOCTH U CHOCOOHOCTH OOYYaromuXxcs
PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UITUEHN IMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUHN, COOTBETCTBYIOIIUX TPAIUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIMPEHUE KU3ZHEHHOTO OMBITA M OMBITA JESTEIHLHOCTH B
Mpollecce  pealu3alMd  CPeICTBAaMU  Y4eOHOTO  MpeaMeTa OCHOBHBIX  HamlpaBleHUN
BOCIIUTATEIbHON NEATEIIBHOCTH.

B pesynbrate wu3ydeHus yueOHOro mnpeamera Xumus Yy oOydaromerocss OyayT
c(hOopMHUPOBaHbI CIEAYIOIINE JUYHOCTHBIE Pe3yJIbTaThl:

B coorBercTBHH ¢ TpeboBanusamu PI'OC COO YTo4yHeHHbIE JINYHOCTHbIE Pe3yJIbTAThI
®OII COO

IPaXKAaHCKOTO BOCITUTAHHS:

—  c(OpPMHPOBAHHOCTH TPAXKAAHCKON O3UIIUU
00yJaroIIerocsi Kak akTHBHOTO U OTBETCTBEHHOT'O YJICHA
pOoccHiickoro o0ITIecTBa;

- OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX ITpaB U
00s13aHHOCTEH, YBOKCHUE 3aKOHA M IPABOMOPSIKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIIUOHAJIbHBIX,
O6HlequOBe‘ICCKI/IX TYMaHUCTHYCCKUX U
JIEMOKPATUIECKHUX [ICHHOCTE;

—  TOTOBHOCTH IIPOTUBOCTOSATH UICOJIOTHH YKCTPEMH3MA,
HAIIMOHATIN3Ma, KCeHO()OOUH, TUCKPUMIHAITUH I10
COLMANIEHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
MpU3HAKAM;

- TOTOBHOCTBH BECTHU COBMECTHYIO ICATCIIbHOCTDL B
MHTEpecax rpaxKJAaHCKOro o0IIeCcTBa, y4aCcTBOBATH B
CcaMOYIIpaBJICHUHU B 00II€00pa3oBaTeIbHON OPTaHU3aAINH
U JIETCKO-FOHOIIIECKUX OPraHH3aLHsIX;

—  YMEHHE B3aUMOJICHICTBOBATH C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX (PYHKLIUSIMU
Ha3HAYCHHEM;

1) TpakJaHCKOTO BOCTTUTAHWS:

— 0CO3HAHUS 00YYAFOIUMICS CBOUX
KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH,
YBaXXCHHSI K 3aKOHY W TIPABOIIOPSIIIKY;

— MpEeJCTaBJICHUS O CONMAIBHBIX HOPMaxX U
TPaBUJIaX MEKINIHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

— FOTOBHOCTH K COBMECTHOM TBOPUECKOM
JESITETPHOCTH TIPU CO3JJAaHUU YUSOHBIX
MPOEKTOB, PEIICHUHN YIeOHBIX U
M03HABATENbHBIX 3a/1a4, BHIIOJHEHUHU
XUMHUUYECKHUX IKCIEPUMEHTOB;

— CIIOCOOHOCTH  MOHMMAaTh ©  NIPUHUMATH
MOTHBBI, HAMEpPEHUs, JIOTUKY M apTyMEHTHI
Jpyrux TIIpU aHajdu3e pPA3IMIHBIX BHUIOB
y4eOHOM e TeILHOCTH;




TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMU
JIeSITETIbHOCTH;

TIAaTPUOTUIECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKON TPaXKTaHCKOM
UIGHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Nepen PonuHoi,
TOpJIOCTH 3a CBOU Kpail, cBOIO PonnHy, CBOH S3BIK U
KyJIBTYpY, IPOILIOE U HACTOSAIIEe MHOITOHAIIUOHATIBHOTO
Hapona Poccuuy;

LIEHHOCTHOE OTHOLIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACIIEUIO, TaMSITHUKAM,
TpaauuusaM Haponos Poccun, noctuxkenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
upeliHas yOeXIeHHOCTh, TOTOBHOCTE K CITY)KCHHIO U
3amure OTeuecTBa, OTBETCTBEHHOCTH 33 €T0 CyAb0Y;

2) maTpUOTHIECKOTO BOCIUTAHHUS:

LIEHHOCTHOT'O OTHOILLEHUS K HCTOPUUYECKOMY
1 Hay4YHOMY HacCJEAUI0 OTE€YECTBEHHOMN
XUMUH;

YBa)KE€HMSI K IIPOLIECCY TBOPUYECTBA B
00J1aCTH TCOPUH U TIPAKTHUECKOTO
NIPUMEHEHHUs] XUMHH, OCO3HAHUS TOT'O, YTO
JIOCTUKEHUS HAYKH €CTh pe3yJbTaT
JUTATENEHBIX HAOMIOACHNH, KPOTIOTITUBBIX
JKCIIEPUMEHTAIbHBIX [IOUCKOB,
MIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;
MHTEpECca U MI03HABATEIbHBIX MOTUBOB B
[IOJIyYE€HUU U MOCIENYIOIIEM aHATU3e
I/IH(bopMauHI/I O NEPEAOBBIX TOCTHIKEHUAX
COBPEMEHHON 0TEUECTBEHHON XUMUH;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA:

0OCO3HaHUE JYXOBHBIX LIECHHOCTEW POCCUIICKOTO HApOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
9TUYECKOTO MOBEACHHUS;

CHIOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATILHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHHE JIMYHOT'O BKJIa/la B IOCTPOEHUE YCTONUHUBOTO
Oymytero;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJIUTEIISAM U (HIIH)
JIPYTUM 4JI€HaM CEMbH, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBUH C TpaAULIUsAMU HapoaoB Poccuu;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O
TIOBEACHUA;

CHOCOOHOCTH OIIEHUBATh CUTYAIUH,
CBSI3aHHBIC C XUMUYECKUMH SBJICHHAMH, U
NPUHUMATH OCO3HAHHBIC PELICHHS,
OPHEHTHPYSICh HA MOPAIEHO-HPABCTBEHHbIE
HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOC MOBEIICHUE U
MOCTYIIKH CBOMX TOBAapHIIEH ¢ Mo3uIuit
HPaBCTBCHHBIX U IPABOBLIX HOPM U
0CO3HaHHE TTOCIIEJICTBUI ITHX MOCTYIIKOB;

(hM3M9IECKOTO BOCHIUTAHUS:

c(hOpPMHPOBAHHOCTH 3I0POBOT0 U OE30MacHOro oopasa
JKU3HH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO;
MOTPEOHOCTh B (PM3MIECKOM COBEPIICHCTBOBAHHH,
3aHSTUSX CIIOPTUBHO-03/[0POBUTEIBLHOM JIESITEIbHOCTHIO;
AKTHBHOE HENPUSITHE BPEIHBIX MPUBBIUCK U HHBIX (HOpM
NPUYUHEHUsS Bpea GU3NYECKOMY H TICHXUYECKOMY
3/I0POBbIO;

4) popMUPOBaHHUS KyIBTYPbI 30POBBSI:

[MOHUMAaHHUs LIEHHOCTEH 30pOBOTO U
0e30MmacHOT0 00pa3a KU3HH,
HEOOXO0JUMOCTH OTBETCTBEHHOIO
OTHOIICHHS K COOCTBEHHOMY (PH3HUYECKOMY
U TICHXUYECKOMY 3[I0OPOBEIO;

cOOJFOICHAS TIPaBUIT OE30MacHOTO
oOpaleHns C BemecTBaMu B OBITY,
[IOBCEIHEBHOM >KM3HU U B TPYJIOBOU
JIEATEIBHOCTH,

MOHUMAaHHUS [ICHHOCTH TPaBHUIT
HHIUBUIYAIBHOTO U KOJUIEKTUBHOTO
0€30TMacHOTO TIOBEJICHHUS B CUTYAIIUSX,
YIPOKAFOIIUX 3M0POBBIO U JKU3HU JIFOACH;
OCO3HAHHSA MOCIEICTBHIA U HEMIPUATHS
BPEIHBIX MTPUBHIYEK (YIIOTPEOICHUS
AJIKOTOJIsI, HADKOTHKOB, KYPCHHA);

TPYAOBOI'O BOCIMTAHUSA:

TOTOBHOCTB K TPYyJy, OCO3HaHHE IIEHHOCTU MaCTEPCTBa,
Tpynonrooue;

TOTOBHOCTb K aKTUBHOM 1€ TEIbHOCTH TEXHOJIOTHUECKON
1 COIMAJIbHOM HAIIPaBICHHOCTH, CIOCOOHOCTH
MHHULIANUPOBATh, INIAHMPOBATE 1 CAMOCTOSATEIIEHO
BBINTOJIHATH TAKyIO IESTEIHHOCTD;

MHTEpEC K Pa3InIHBIM cepam npodeccuoHarTsHON
JEATEIIBHOCTH, YMEHHE PEall30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U
caM000pa30BaHHUIO HA MPOTIKEHUH BCEH )KU3HMY;

5) TpyzOBOTO BOCTIMTAHMS:

KOMMYHHUKaTHBHOM KOMIIETEHTHOCTH B
y4eOHO-HCCIIeI0BATEIILCKOM IESITEILHOCTH,
00IIIECTBEHHO MOJIE3HON, TBOPUECKOH 1
APYTUX BUAAX ACATCIBHOCTH,

YCTaHOBKHM Ha aKTUBHOEC Y4aCTUC B PECHICHUU
MPAaKTUYECKUX 3a]1a9 COLUATBHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca,
TITKOJIBI )

UHTEpeca K IPaKTUUECKOMY H3YUYEHUIO
npodeccuil pa3IMuHOTo PoAaa, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUsI IPEIMETHBIX
3HAHMH 110 XUMUH;

YBaKCHUS K TPYLY, JIFOJSIM TPYa U




pesyabTaTaM TPYIOBOM IESITEIBHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
HHIMBUIYATBHOU TPAeKTOPHH 00pa30BaHus,
Oynayieli mpodeccuu u peanuzanuu
COOCTBEHHBIX HU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K
XMMHH, HHTEPECOB U MOTPEOHOCTEH
00IIeCTBa,

3KOJIOTHMYCCKOI'0O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH IKOIOTUIECKOH KyIbTYPHL,
MNOHMMAHHUE BIUSHUS COLUAIBHO-D)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON
cpensl, OCO3HAaHHUE TII00ANTEHOTO XapakTepa
SKOJIOTUIECKUX TIPoOIIeM;

IUIAHUPOBAHME U OCYIIECTBICHUE IEHCTBUM B
OKpY2KalolleH cpelie Ha OCHOBE 3HaHU Lieleil
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE ACHCTBUNA, TPUHOCSIINX BPE.
OKpY’Kalollel cpene;

YMCHHUE MPOTHO3UPOBATh HEOIArOMPHUSITHBIC
9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUH, IPENOTBpAILATh UX;

pacIIMpeHHe ONbITa AEATEILHOCTU YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

6) 3KOJOTMYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH LIEJIECO00pa3HOTO
OTHOULIEHMS K PUPOJE, KAK UICTOUHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIc;
MTOHUMAaHUA TTI00AIEHOTO XapaKTepa
HKOJIOTHYECKUX TPoOIeM, BIUSHUSL
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE
MIPUPOJIHON M COLIMANIBHON Cpebl;
O0CO3HaHUS HEOOXOIMMOCTH HCITOIb30BaHMS
JIOCTUKEHUN XUMUU JJIs pELIEHUs] BOIIPOCOB
palKOHAIBLHOTO NPUPOIONOIb30BaHUS;
AKTUBHOT'O HENPUATHS EUCTBUM,
MPUHOCSALINX BPEX OKpYXKarolleu
MIPUPOJHON cpesie, yMEHUSI IPOTHO3UPOBATH
HEOJIaronpHUsTHBIC YKOJIOTHICCKIE
MOCJIEACTBUS IPEANPUHUMAEMBIX ACHCTBUI
U IpeJoTBpaIlaTh UX;

HaJIMYUs Pa3BUTOrO SKOJIOTMYECKOTO
MBIIUICHHUS], 9KOJIOTHUECKOUN KYJIbTYpHI,
OIIBITA JESITEIbHOCTH YKOJIOTHUCCKOM
HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMM B II0O3HABATEJIbHOM,
KOMMYHHKaTHBHOW U COLUATIBLHOMN
MIPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTHBOCTOSITh HICONOTHHU XeModoouwu;

HCHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH MPAKTHKH, OCHOBAHHOT'O Ha JHAJIOTe
KYJIETYP, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UUTATENIbCKOMN
KyJIbTYpbl KaK CpPe/ICTBa B3AUMOAEUCTBUS MEXIY JIIOJIbMU
Y TIO3HAaHUS MUDA;

0CO3HaHHE IEHHOCTU HAy4YHOU JIeATEIbHOCTH, TOTOBHOCTh
OCYLIECTBJISATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO
JIeATEIbHOCTh NHANBHUIYaIbHO U B TPYIIIIE.

7) ICHHOCTH HayYHOT'O TIO3HAHUS:

c(hOopMHUPOBAHHOE MHUPOBO33PEHIS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU
MPaKTUKU;

MMOHUMAaHUS CTIEUPUKA XUMHUH KaK HAYKH,
0CO3HaHUs €€ PO B (HOPMUPOBAHUH
PaMOHATIBFHOTO HAYYHOTO MBIIIJICHHUS,
CO3/IaHUH L[EJOCTHOTO MPECTAaBICHUS 00
OKpY’KaloIIeM MHpe KaK O eIUHCTBE
MIPUPOJBI M YEJIOBEKA, B IO3HAHUH
MIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH
po0JieM COXpaHeHHs IPUPOTHOTO
pPaBHOBECHS;

yOeXIEHHOCTH B 0C000i 3HAYMMOCTH
XUMUH JUIsI COBPEMEHHOM [IUBWIIM3ALINU: B
€€ TYMaHUCTHYECKOI HalpaBiIeHHOCTH U
BaKHOM POJIM B CO3JITAaHUU HOBOM 0a3bl
MaTepHaTbHOU KyJIbTYPBI, peIICHUH
ITT00AIBHBIX TPOOJIEM YCTOHYNBOTO
Pa3BUTHA YEJIOBEYECTBA - CBIPHEBOH,
SHEPreTHYECKOU, MUILEBOU U
9KOJIOTUYECKOH 0€30MacHOCTH, B Pa3BUTHH
MEIHMIIUHBI, 00CCIICUCHUH yCIOBHI
YCIEUIHOTO TPYZa U 3KOIOTUIECKH
KOM(pOPTHOH KHU3HH KaXKIOTO YJICHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH:




NOHUMAaHHA CYyIIHOCTH METOJOB II03HAHHS,
HCIIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJIB30BATh MOJTy4acMble
3HAHUS JJI aHATTH3a H O0BSICHEHUS SIBIICHUM
OKPY’KarOLIEro MUPa U MPOUCXOSIINX B
HEM M3MCHCHUH, yMEHUS e1aTh
000CHOBaHHBIC 3aK/TFOUCHHUS HA OCHOBE
Hay4HBIX (HAKTOB M UMCIOLIMXCS JAHHBIX C
LEJIBI0 MOTYYCHHUSI TOCTOBEPHBIX BHIBOIOB,;

—  CIIOCOOHOCTH CaMOCTOSTEINHEHO
UCIIONB30BAaTh XUMUYECKUE 3HAHUS IS
peLIeHns MpooieM B peasIbHBIX KU3HEHHBIX
CHUTYalHUsX;

—  HWHTepeca K II03HAHUIO U
HCCIIeI0BATENBCKOM ACSTEIBHOCTH;

—  TOTOBHOCTH M CIIOCOOHOCTH K
HENpephIBHOMY 00pa30BaHUIO U
€aMo00pa30BaHuUIO, K aKTHBHOMY
TMOJYYCHUIO HOBBIX 3HAHUM 110 XUMUH B
COOTBETCTBHHU C )KU3HCHHbBIMU
HOTPEOHOCTSIMH;

—  HWHTepeca K 0COOCHHOCTSAM TPYAa B
pasIHYHBIX chepax mpodeccHOHATBHON
JCATEIbHOCTH.

MeranpeameTHbIe pe3yIbTaThl OCBOEHUS yueOHOro npeameTa "Xumus'" BKII0YaIOT:

— 3Ha4yuMble JUISL (dbopmupoBaHus MHPOBO33PEHUS o0yyJaromuxcs
MEXIUCHUIIMHAPHbBIE (MEXIpeAMETHbIE) OOLIeHAy4YHble MOHATHS, OTpaXKarollue
L[EJIOCTHOCTh HAay4YHOM KapTHMHBI MHUpa M CHEeUU(UKYy METOJ0B IO3HAHUS,
UCMOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHsl, SBJIECHHUE,
MIPOLIECC, CUCTEMA, HAyUYHBIM (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCClIeIOBaHKEe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHe);

— yHHUBepcaJbHble Yy4yeOHble JAeWCTBUS (IIO3HABATENbHbIE, KOMMYHHKATHBHBIE,
peryJsiTUBHbBIE), 0OecrieunBarone GopMupoBaHue GyHKIMOHAIBHOW IPaMOTHOCTH
U COLMAJIbHON KOMITETEHIIMN 00YyYaroIuXcs;

— CIIOCOOHOCTh OOYYalOLIMXCS HCHOJb30BATh OCBOEHHBIE MEKIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHNE 3HAHWA U  YHUBEpCaJbHble y4eOHble JIEHCTBUS B
MIO3HABATEIbHON U COLMAIBHOM MPAKTHKE.

B pesynbrare wu3yueHus ywyeOHoro mpeamera XuMusg Yy oOydaromerocs OyayT
copMHpOBaHbI MeTanpeAMeTHbIe Pe3yJbTaThl, OTPAXECHHBIE B YHHBEPCAJIBHBIX YUEOHBIX
NEWCTBUSAX, a WMEHHO — [IO3HABAaTeNbHBICE YHUBEPCAIbHbIC ydeOHBIE  JIEHCTBHS,
KOMMYHHUKATHBHbIE YHHUBEpCaJlbHbIe Yy4yeOHble JEHCTBUSA, PpETrYJISATHBHBIE YHHMBEpCAJIbHBIE
y4eOHbIe ISHCTBHUS, COBMECTHAS IEATEILHOCTb.

MCTaHpCIlMCTHBIe PE3yJIbTaThl OCBOCHUA NPCAMETA:

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTouHeHHbIe YHUBEpPCAJIbHbIE

pe3yJabTarthl, ®rocC Coo yueOHbIe geiictBus (YY) @OII

OTpaskeHHbIEC B (e{0]0;

YHHBepCAJTbHBIX

Y4eOHBIX

JAeicTBUsIX

OBnajnenne a) 0a30BbIC JIOTUIECKHUE IEHCTBUS: 1) 6a30BBIC JTOTHUECKUE JCHCTBYSI:

YHHUBEPCAIbHBIMH — CaMOCTOSITEIBHO (POPMYINPOBATH U — CaMOCTOSITENIFHO (OPMYIHPOBATH U

Y4eOHBIMHU aKTyJIM3UPOBaTh MPOOIEMY, aKTyaJIM3UPOBATh MPOOIIEMY,

MTO3HABATEIEHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ pacCMaTpUBAaTh;

NEACTBUAMM: — YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK — ONPEACIIATH LUEIN ACATCIBHOCTH,
WM OCHOBAHUS ISl CPAaBHEHHUS, 3a[aBasi mapaMeTphl U KPUTEPUH HX
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KJIacCU(PUKAIIMN U 000OIICHHUS,

—  ONpeneNnsTh LeIH ACITeIbHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUH UX TOCTHIKCHUS;

—  BBIABISTH 3aKOHOMEPHOCTHU M MPOTHBOPEUUS
B PacCMaTPUBACMBIX SBICHHSIX;

— BHOCHUTH KOPPCKTHBBI B ICATCILHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIHTATOB
IEIISIM, OI[CHUBATh PUCKH MOCIICICTBHHA
JIEATENBHOCTH,

— pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH
peLICHUH KU3HEHHBIX IPOOIIEM;

JOCTIDKECHUS, COOTHOCHTD
pe3yIbTaThl IeITeIBHOCTH C
MIOCTABJICHHBIMU LISJISIMU;

— HMCHOJIB30BATh IPU OCBOCHUU 3HAHUH
MIPUEMBI JJOTUYECKOTO MBIIUICHHUS -
BBIJIEIISITh XapaKTepHbIe IPU3HAKK
TIOHSITHH U YCTaHABIIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOLIHE TOHATHUS IJIS
OOBSICHEHHS OTIENBHBIX (PAKTOB 1
SIBIICHHI;

— BBIOMPATh OCHOBAHHS M KPUTEPUH
IUIsL KITacCU(UKAIINH BEIECTB U
XUMHUUYECKUX PEaKLM;

— YCTaHaBIMBATh IPUYNHHO-
CJICJICTBEHHBIE CBSI3U MEXKIY
U3y4aeMbIMH SIBIICHHUSIMH;

— CTPOMTBH JIOTHYECKUE PACCYKICHUS
(MHIYKTHBHBIE, I€yKTHBHBIE, 110
aHAJIOTHH), BBISBIIATh
3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpHBaeMbIX SIBJICHHSX,
(OopMyITUpPOBATE BBIBOJIBI K
3aKITIOYCHHS;

— MPUMEHSTH B IIPOLIECCEe MO3HAHUS,
UCIIOJIb3YEMbIC B XUMUHU
CHMBOJIMYECKHE (3HAKOBBIE) MOIEIIH,
peoOpa3oBLIBATH MOIENIbHbIE
NPE/ICTABIICHUS - XUMUYECKUH 3HAK
(cuMBOII) 3€MEHTa, XUMHUYECKast
(dbopmyna, ypaBHEHHE XUMHYESCKON
PEaKIMy - IPU PELICHUH YYeOHBIX
MO3HABATENBHBIX U MPAKTHYECKHX
3aj1a4, IPUMEHATbh Ha3BaHHBIC
MOJENBHbIE MPEACTABICHUS IS
BBISIBJICHHUSI XapaKTEPHBIX PU3HAKOB
N3y4aeMBIX BEIECTB M XUMHUYECKHX
peaxkuui.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

— BJIaZACTh HABBIKAMH yqe6Ho-
HCCIIEI0BATENIbCKON U IPOEKTHOU
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npooeM;

— CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
peLICHUs IPAaKTHYECKNX 3a71a4,
MPUMEHEHHUIO Pa3InuHbIX METOJIOB
MO3HAHNS;

— OBJI3JICHHUE BUJAMH JIESTEINEHOCTH 110
TMOJIYYCHHUIO HOBOI'O 3HAHUS, €T0
HMHTEPIPETANNH, IPeoOpPa30BaHUIO U
MIPUMEHCHUTIO B PA3JIMYHBIX y‘[e6HBIX
CUTyanusax, B TOM YHCJIC IIPU CO3TaHUuN
yqe6HHx " COMMAJIBHBIX ITPOCKTOB;

— (QopmupoBaHHE HAYYHOTO THIIA MBIIIICHUS,
BJIafIeHUE HayYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMH TIOHATHSMU M METOJIaMH;

—  CTaBUTh U GOPMYIMPOBATH COOCTBEHHBIC
33724y B 00pa3oBaTeIbHOM JESITENIbHOCTH U
JKM3HEHHBIX CUTYalUsX;

—  BBUIBIISITH IPHYMHHO-CIICICTBEHHBIC CBSI3H U

2) 6a30BbIC UCCIICIOBATEIBCKIE

JIEUCTBUS:

— BJIQJIETh OCHOBAaMH METOJIOB
Hay4YHOT'O MMO3HaHHS BEIECTB U
XUMHUUYECKUX PEaKLIM;

— (OpMYIHPOBATH LETH U 3a1a4H
HCCIICIOBAHMUS, UCIIOJIL30BATh
TIOCTABJICHHBIE U CAMOCTOSTEIBHO
c(OpMyIMPOBAHHBIE BOIIPOCHI B
Ka4yecTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUISI (YOPMUPOBAHHUS
THIIOTE3BI 110 TPOBEPKE
MPaBUIIBHOCTH BBICKA3bIBAEMBIX
CY>KICHUI;

— BJIQJICTh HABBIKAMU
CaMOCTOSTENHHOTO TUNIAHUPOBAHUS U
MIPOBEJCHUS YUCHUYECKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh
YMCHUS HAOJIOIaTh 32 XOJA0M
Iporecca, CaMOCTOSTEIEHO
IIPOTHO3UPOBATH €r0 pe3yJIbTar,
(dhopMynrpoBaTh 0000IICHHS U
BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB
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aKTyaJIn3UpOBaTh 3a1avy, BHIIBUIATh
THIIOTE3Y €€ PeICHUs, HaXOIHUTh
apryMEHTHI VISl I0Ka3aTeIbCTBa CBOUX
YTBEPIKICHHH, 3a71aBaTh apaMeTphl U
KPUTEPUH PEILICHUS;

— aHaTM3MPOBATh IOJIyYCHHBIE B X0O/1€
pCIICHHUS 3a1a41 PEe3yIbTaThl, KDUTHICCKH
OLICHUBATh UX JIOCTOBEPHOCTD,
IPOTHO3UPOBATH H3MEHCHUE B HOBBIX
YCIIOBHSIX;

— JaBaTh OLICHKY HOBBIM CHTYaLHsM,
OLICHUBATh PHOOPETECHHBIH OIIBIT;

— paspabaThIBaTh IUIaH PEHICHHUS IPOOIEMBI C
YYETOM aHaJIN3a UMEIOIIIXCS
MaTepHalbHbIX U HeMATePUATbHBIX
PecypcoB;

—  OCYILECTBJIATH LIEJICHAIIPABICHHbIH OMCK
NepeHoca CpeiCTB U CIIOCOO0B JICHCTBHUS B
npo¢eCCUOHATBHYIO CPEY;

— yMeTb IepeHOCHUTh 3HAHUS B
MO3HABATEJILHYO ¥ MPAKTUYECKYIO 00JIacTH
KHU3HEICATSIbHOCTH;

— yMeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
NpEeIMETHBIX 00JIacTei;

— BBIABUTATh HOBBIC HICH, NIPEIJIarath
OpUTMHAJIbHBIC TOAXOAbI U PECHICHUS

— CTaBHTh ITPOOJIEMBI U 33/1a4H, JJOMYCKAIOIIHe
AIBTCPHATUBHBIC PCUICHUA,

HCCIICIOBAHUS, COCTABJIATh
000CHOBaHHBII OTUET O
MpoAeTaHHON padoTe;

— nproOpeTarh ONbIT
HCCIIE0BATEIbCKON U IPOEKTHOM
NESITeIBHOCTH, MPOSBIATH
CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
pemeHns NpakTHIeCKNX 3a1ad,
MIPUMEHEHHIO PA3IIMIHBIX METOIOB
MTO3HAHMUA. BIAJICTh HAYTHOI
TEPMUHOJIOTHEH, KITFOYEBBIMHI
MOHATHIMH U METOIaAMH
(u3nveckoit HayKw;

B) pabora ¢ uHpOopMarmei:

— BJIaJICTh HABBIKAMHU IMOJYYCHUA
HHGOPMALIUU U3 HCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATH
MIOWCK, aHAJIN3, CHCTEMATU3aIHIO 1
MHTEPIPETALHI0 HHPOpMANH pa3IHIHbIX
BUJI0B U (hopM IpezcTaBiIeHNS;

— co03/1aBaTh TEKCTHI B Pa3IMYHBIX popmarax c
Y4eTOM Ha3Ha4YeHHs HH}opManuu u
LIEJIEBOH ay TUTOPHH, BEIOMpas
ONTHMANBHYIO (pOpMY TpENICTABICHHS U
BU3YyaJIn3alluu,

— OICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD
nHPOPMALINH, €€ COOTBETCTBHE MIPABOBBIM U
MOPaJbHO-ITHYECKUM HOpMaM;

— HCIIOJIb30BaTh CPeACTBa HH(POPMAMOHHBIX
1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B
peLIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX
1 OpraHM3alMOHHBIX 3314 C COOJII0IEHIEM
TpeOOBaHU1 IPrOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAITMOHHON
0e30I1aCHOCTH;

— BJIaJICTh HABBIKAMU PACIIO3HABAHUA U
3amuThl HHpOpMaHY, HHHOPMAITMOHHOI
6€e301acHOCTH JIMYHOCTH.

3) pabota ¢ uahopmanue:

— OPHEHTHPOBATHCS B Pa3IUIHBIX
UCTOYHMKaX MH(opManuu
(Hay4JHO-TIOITYJISIpHAs IUTEPaTypa
XMUMHYECKOTO COJIEP)KaHM,
CIpaBOYHBIE TOCOOUS, PECYPCHI
WurepHera), aHAIN3UPOBATH
nH(pOpManNIo pa3INIHBIX BUIOB U
(hopM npencTaBICHHS, KPUTHUECKN
OIIEHUBATh €€ IOCTOBEPHOCTh U
HETPOTHBOPEYHBOCTE;

— (opMyIHPOBaTH 3aPOCH U
MPUMEHSTH PA3TUIHBIE METO/IBI
NIPY TTOKCKE U 0TOOpE
nHPOPMALNH, HEOOXOIUMOHN IS
BBITIOJTHEHHS YYEOHBIX 3a1a4
OIPENIEIEHHOT O THIIA;

— TNpHOOPETaTh ONBIT UCIIOIB30BAHUS
nH(popManMoHHO-
KOMMYHUKaTHBHBIX TEXHOJIOTHH U
Pa3IMIHBIX TIOUCKOBBIX CHCTEM;

— CaMOCTOSITETIHHO BEIOMPATH
ONTUMAJIFHYIO (hOpMY
MpeaCcTaBICHNs HHpOpMaIH
(cxemsl, rpaduKu, TUarpaMMmBbl,
TaOJHUIIBI, PICYHKH U APYTHE);

— HCIOJIb30BAaTh HAYYHBIN S3BIK B
Ka4yecTBE CpeJICTBA IIPH padboTe C
XMMHYECKOH NH(OpMaLen:
HNPUMEHSTH MEKIPEIMETHBIC
(pu3nueckue u MaTeEMaTH4ECKHUE)
3HAKU U CUMBOJIBL, ()OPMYJIbI,
ab0peBraTypbl, HOMEHKIIATYPY;
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HCTIONB30BaTh U Pe0oOPa30BEIBATH
3HaKOBO-CHMBOJIMYECKHE CPEACTBA
HATJLITHOCTH.

Osnazenne
YHHUBEpCaIbHBIMU
KOMMYHHUKAaTUBHBIM
U JEUCTBUSIMH:

a) obOIIeHue:

OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX
cepax KU3HH;

pacro3HaBaTh HEBepOATbHEBIC CPEICTBA
0OIIeHHS, TOHUMATh 3HaUYE€HHE COLUATbHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUIKH
KOH(JIMKTHBIX CHTYallMi M CMSATYaTh
KOH(IUKTHI;

BJIAJCTh PA3IMYHBIMA CTIOCO0aMH OOIICHUS
W B3aHUMOJCHCTBHS;

apryMEHTHPOBAHHO BECTH THAJIOT, YMETh
CMSIT4aTh KOH()JIMKTHBIC CUTYAIIH;
Pa3BEPHYTO M JIOTHYHO M3JIATaTh CBOIO
TO‘IKy 3peH1/1;1 C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

1) obmenue:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY
00CyK1aeMoii TEMBI B XOJIC
JIHAJIora W/Win TUCKYCCUH,
BBICKA3bIBATh UJIEH,
(bopMyITHPOBATH CBOU
TIPEUTOKEHHST OTHOCHTEIIHHO
BBITIOJTHEHYS TIPEIIIOKCHHOM
3a/1a4m;

0) coBMecTHasl IeATEIbHOCTb:

TMMOHUMATh U UCIIOJIB30BATh IMMPEUMYIIICCTBA
KOMaHTHOH ¥ WHAWBUIYAIEHOUW PaOOTHL;
BBEIOMpPATh TEMATHKY M METOIBI COBMECTHBIX
JIEHCTBUH ¢ y4eTOM OOIMUX UHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4JIeHa KOJUIEKTHUBA;
MIPUHUMATH LEIH COBMECTHON
JIeTENbHOCTH, OPTaHU30BBIBATH U
KOOpJUHUPOBATh IEHUCTBUA 110 €€
JIOCTHO)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YY4aCTHUKOB 00CYXJIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLICHMBATh Kaue€CTBO CBOEI0 BKJIaJa U
Ka)XJIOTO yYaCTHUKA KOMaHIBI B OO
Pe3yIBTAT MO pa3paboTaHHBIM KPUTCPHUSIM;
IpeagaraTb HOBbIE POEKTHI, OLICHUBATD
UJEH C O3ULUU HOBU3HbI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;
KOOPAWHHUPOBATH U BHIIOIHATH PabOTy B
YCJIOBUSIX PE€aIbHOTO, BUPTYAJIBHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/ICHCTBHUS;
OCYIIECTBJIATH MO3UTUBHOC CTPATETNYECKOE
TMMOBEACHUEC B PA3JINYHBIX CUTYyallUAX,
MPOSIBJIATH TBOPYECTBO M BOOOPAKECHUE,
OBITh HHUIIMATUBHBIM

2) COBMECTHasl AEATEIBHOCTb:

BBICTYIIATh C IIPE3ECHTALUEH
PE3yNIbTaTOB MO3HABATEIHLHOM
JIESTEIIHOCTH, MOTYIEHHBIX
CaMOCTOSATEIHHO WIIM COBMECTHO
CO CBEPCTHHUKAMHU IIPH
BBITIOJTHEHUH XUMHIECKOTO
9KCTIEPUMEHTA, TIPAKTHIECKON
paboTHI 10 UCCIIEIOBAaHHUIO CBOMCTB
M3y4YaeMbIX BEIECTB, pean3alun
y4eOHOro MpOeKTa 1
(OopMyJIHPOBATH BBIBOJIBI 110
pe3ysbTaTtaM NpOBeIEeHHBIX
HCCIIEI0BaHUil IIyTeEM
COTJIaCOBAHUS MO3HIUH B X0JI€
o0cyxneHus u 0OMeHa MHCHUSIMHU.

Osnanenne
YHHUBEPCaJIbHBIMH
PETYIIATHBHBIMH
JIEHCTBUSIMHA

a) caMOOpraHnm3anus:

CaMOCTOSTEIILHO OCYIIECTBIISATh
MO3HABATEIILHYIO JICSITEIBbHOCTD, BBISBISTH
MpOOJIEMEBI, CTABUTH U (POPMYITUPOBATH
CcOOCTBEHHBIC 33124 B 00pa30BaTeIbHON
JIESITEJIbHOCTH U JKU3HCHHBIX CUTYAIIHsX;
CaMOCTOSTENILHO COCTABJIATE TUIAH PEIICHHS
MPOOJIEMBI ¢ YYETOM HMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIpEeANOYTEHU;

JIaBaTh OLICHKY HOBBIM CHTYAIUsIM;
pacIIupsATh pAMKH YIeOHOTO MpeIMeTa Ha
OCHOBC JIMYHBIX MIPEIIIOYTCHUI;

JIeNiaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBAaTh €ro, OpaTh
OTBETCTBCHHOCTb 32 PEIICHHE;

1) camoopraHu3anms:

CaMOCTOSTEIFHO TUIAHKUPOBATh U
OCYILECTBIISITH CBOIO
MMO3HABATENBHYIO NIEATEIHHOCTD,
OTIpEIeIIsAs €€ [IEH U 3a/1a4H,
KOHTPOJIMPOBATE U 110 MEPE
HEOOXOAUMOCTH KOPPEKTHPOBATH
npejyiaraeMblid aJIrOpuTM AeHCTBUN
IIPY BBHITIOJIHEHUH YIEOHBIX U
HCCIIeI0BATEIbCKUX 33/1a4,
BBIOMpaTh Harbosee 3¢ GeKTUBHBIN
CII0CO0 WX PELICHUS C YIETOM
MOJTyYCHHST HOBBIX 3HAHUHN O
BEIIECTBAX U XUMHUYCCKUX PEAKIUIX;
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OLICHUBATh MPHUOOPETEHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBJICHUIO [IUPOKON 3PYIULIMN B PA3HBIX
0071aCcTAX 3HAHUH, TOCTOSHHO MOBBIIIATh
CBOI 00pa3oBaTeNbHbII U KyJIbTYPHBINA
YPOBEHb;

0) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHTh
KOPPEKTHBEI B ACSTEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IEIIM;

BIIaJI€Th HaBBIKAMH II03HABATECILHON
pedaexcun kak 0CO3HAHHS COBEPIIAEMBIX
JIEHCTBUI U MBICJIUTENBHBIX IPOLIECCOB, UX
pe3yNbTaTOB U OCHOBAaHUM;

UCIIOJIb30BaTh PUEMBI PeIICKCHHU JIIs
OLIEHKH CHTYaIlH, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATH PUCKHU U CBOCBPECMCHHO
MMPpUHUMATh PCHICHUA 10 UX CHUIKCHUIO,

B) 9MOIIMOHAIbHBII HHTEIJIEKT,
MPEeAToIaraomui ¢hOpMUPOBAHHOCTD:
CaMOCO3HaHUsI, BKITIOYAIOIIET0 CIIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHUE,
BUJICTH HANIPABJICHUS PA3BUTHS
COOCTBEHHOW IMOIIMOHAEHON Ceprl, OBITh
YBEpPEHHBIM B ce0e;

caMOoperyJIMPOBaHuUsl, BKIIOUAIOIETO
CaMOKOHTPOJIb, YMCHUEC IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CHOCOOHOCTH aaNTHPOBATHCA K
SMOIOHAIBEHBIM U3MEHEHUSIM U ITPOSIBIIST
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHBALINH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JIOCTIDKEHHUIO IENN U YCIEXY,
ONTHMU3M, HHAIIMATHBHOCTh, yMEHHE
JIeWCTBOBATh, HCXO/IS1 U3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKJIKOYAIOMIEH CITOCOOHOCTD
MOHMMATh YMOIMOHAILHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 MPU
OCYIIECTBJIICHNU KOMMYHHKAIUH,
CIOCOOHOCTH K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTH BBICTPANBATh OTHOLIEHUS C
JPYTHMHU JIFOIbMH, 3a00TUTHCS, IPOSIBIISITH
MHTEPEC U pa3peiaTb KOHQINKTHI;

2) CaMOKOHTPOJb:

OCYIIECTBJIATH CAMOKOHTPOIIb
CBO€EH IeITEILHOCTH Ha OCHOBE
camMoaHajn3a U CAaMOOILIEHKH.

T) IpUHATHE Ce0s U IPYTHUX JIIOACH:

MPUHUMATH Ce0s1, TOHMMasi CBOU
HEIOCTATKU U JTOCTOUHCTBA,

MPUHUMATh MOTHUBBI U aPTyMEHTHI APYTHX
JIFO/IeH TIPH aHAIM3E PE3YJIbTaTOB
JIEATENBHOCTH,

MPHU3HABATH CBOE MPABO M IIPABO APYTHX
JIIOJICH Ha OIHNOKH;

pa3BUBaTh CIIOCOOHOCTh IIOHUMATh MU C
MO3UIIMHU IPYTOT0 YCIOBCKA.

3) npuHATHS ce0sl U IPYTHUX:

NPUHUMATH ce0sl, TOHUMAas CBOU
HEJIOCTATKU U JIOCTOUHCTBA,;
MPUHUMATh MOTHBBI M apPTyMEHTbI
JIPYTHX [IPU aHAJIN3E PE3YJIbTATOB
JIeSITENIbHOCTH;

MPU3HABATh CBOE TIPABO M IPABO
JIPYTHX Ha OIIUOKY.

OcBoenue yueOHOTO TipenMera Pu3uka T0JHKHO CIIOCOOCTBOBATh (POPMUPOBAHHUIO OOIIIMX

KOMIIeTEeHIUM
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OK 01. BeiOupats cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesITeIbHOCTH
HNPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOUCKA, aHAJINW3a W HMHTEPIPETALUU
uHpopManuy, ¥ MHGOPMAIMOHHBIE TEXHOJOTMU ISl BBIOJHEHUS 3a/1ad MpoQecCHOHATBHOMN

JIeSTCIIEHOCTH;

OK 03. IInmanupoBaTh U pean30BBIBaTh COOCTBEHHOE MTPO(PECCHOHAILHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEILCKYIO JEATEIBHOCTh B MPOQecCHOHaNbHON cdepe, UCIOonb30BaTh
3HAHUSA 10 NMPaBOBOW U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyuiecTBisiTh YCTHYIO M MUCbMEHHYI0O KOMMYHHUKAIIUIO Ha TOCYJIapCTBEHHOM
s3bpike Poccuiickoit @eepaiinu ¢ yaeToM 0COOCHHOCTEH COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06.

[IposiBisiTH

IrpaXXaaHCKO-IIATPUOTUYCCKYO IMO3HMIHUIO, JEMOHCTPUPOBATH

OCO3HAHHOE TIOBEJCHUE HA OCHOBE TPAJAMIIMOHHBIX POCCUMCKUX JTyXOBHO-HPABCTBEHHBIX
[IEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHOZHBIX
OTHOIICHUMN, TPUMEHSATh CTAHIAPTHl AaHTUKOPPYIIIMOHHOTO MTOBECHUS;

OK 07. CogeilcTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PecypcocOepexeHHIo,

INPUMCHATL 3HAHUA 00 H3MEHEeHUH Kiiumara,

MMPUHIUIIBI

OepexIJIMBOro0  IPOU3BOJICTBA,

3¢ PEKTUBHO AEHCTBOBATH B YPE3BBIYAWHBIX CUTYALIUsX;

OK 08. Hcmnonb30Barh cpecTBa PU3NYECKON KyIbTYpPbl ISl COXPAHEHUS U YKPETLJICHUS
3JI0pPOBBSI B TIpoLecce MPOPEeCcCHOHATBEHOM eI TEIEHOCTH U MOJIEPKAaHUS HEOOXOJMMOTO YPOBHS
($u3MIeCcKOoil MOATOTOBICHHOCTH;

CootHomienne o0mux kommnerenmuii OIOC CIIO 13.02.12

DJIeKTpHYeCKHe

CTaHIIMU, CECTH, HUX peﬂeﬁﬂaﬂ 3alluTa U aBTOMaTHU3allUsl, JJUYHOCTHBIX PE3YyJbTATOB H
METANpPEeAMETHBIX PE3yJabTaTOB

O0mue KOMNeTeHI N
®IroC CHo 13.02.12

JIM4HOCTHBIE Pe3yabTaThI
DOI1 COO

Meranpeamernblie pe3yastatbl @OII COO

OK 01. Beibupats
CIocoO0BI pemeHus 3a1a4
poeCCHOHATBHOMI
JIeSTEIbHOCTH
MPUMEHUTEIIBHO K
Pa3JINYHbBIM KOHTCKCTaM;

7) IEHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOE
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKH nu

0OIIIeCTBEHHOH MTPAKTHKH;
MTOHUMAaHHUS crenupuKku
XUMHHU KaK HAyKH, OCO3HAHUSL
ee ponmd B (QOPMHPOBAHUH
pallMOHATBFHOTO  HAYYHOTO
MBIIUTCHUS, CO3JIaHUU
LEJIOCTHOTO  IPEACTABICHUS
00 OKpyKarIIeM MHpPE KakK O
€IMHCTBE MIPUPOJBI 51
4yeJoBeKa, B [O3HAHWUHU
MIPUPOIHBIX
3aKOHOMEPHOCTEH U peIICHUN
npooiieM COXpaHEeHHMs
MPUPOIHOTO PABHOBECHS,
yOeXKIEHHOCTH B  0CO0OH
3HAYMMOCTH  XUMHH  JUIA
COBPEMCHHOW ITUBUIIN3AIUH:
B €6  TIyMaHHMCTUYECKOH
HaIlpaBJIEHHOCTH W Ba)XHOU
POJI B CO3JaHUH HOBOM 0a3bl

MarepuanbHoOil  KyJIbTYpBHl,
pelieHnn TII00ATEHBIX
npooieM YCTOWYUBOTO
pa3BUTHS 4eEJIOBEYECTBA -

Ognaznenue MO03HABATEILHBIMHU

JIEUCTBUSAMU:

1) 6a30BBIC JOTHUECKUE JCUCTBUSI:

— CaMOCTOSITENIFHO (OPMYIHPOBATH U
aKTyaJIu3upOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— OTIPENeIATH MEJH JeSITeIbHOCTH, 3a/1aBast
apaMeTphl U KPUTEPUH HX TOCTIKEHUS,
COOTHOCHTH PE3yJIbTATHI NEATCIBHOCTH C
MTOCTaBJICHHBIMH IICTISIMI,

— WUCTIONIF30BATh MIPH OCBOCHHUU 3HAHHUU TIPUEMBI
JIOTHYECKOTO MBIIIJICHUS - BBICIATH XapaKTePHEIC
MPpU3HAKHU MOHATHH U YCTaHaBJIMBATh UX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE
TIOHATHUA JIA O6T)HCHCHI/I$[ OTACJIBbHBIX q)aKTOB u
SIBJICHUI;

- BBI6I/IpaTB OCHOBAHUA U KPUTCPUH JJIA
KIacCH(UKAIIUU BEIIECTB M XUMHYCCKUX PEaKI[UiA;

— yCTaHaBIUBATh NPUIHMHHO-CIIC/ICTBEHHBIC CBSI3U
MEX]Ty U3y9aeMBIMU SIBIICHHUSIMU;

— CTPOHWTH JIOTHYECKUE PacCyKICHUS (MHIYKTUBHBIC,
JIClyKTHBHEIE, TI0 aHAJIOTHH), BEISIBIISATH
3aKOHOMEPHOCTH ¥ IIPOTHBOPCYUS B
paccMaTpUBaeMbIX SBICHUSAX, (GOPMYIHPOBATH
BEBIBOJBI M 3aKITFOUCHHS,

— IPUMEHSTH B TIPOIIECCE MTO3HAHMUS, HCIIOIB3yEMbIe
B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJCIIH,
peoOpa3oBEIBATh MOJIEIIEHBIC TIPEACTABICHUS -
XUMHYCCKHI 3HAK (CUMBOII) SJIEMEHTA,
xuMHudeckas hopMysia, ypaBHCHUE XUMHYECKOU

YHUBEPCAIbHBIMU
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CBIPHEBOM, SHEPTETUYECKOM,
MUIIEBOH M HKOJOTMYECKOM
0e30macHOCTH, B pa3BUTHH
MEUIINHBI, obecrnieycHUA
YCJIOBUH YCIENIHOTO TpyAa U
9KOJIOTHYECKU  KOM(POPTHOM
JKU3HM ~ KaX[AOro  YieHa
00111eCTRA;
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH:  TIOHMMaHUSI
CYITHOCTH METOJIOB
MIO3HAHUS, WCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax,
CITIOCOOHOCTH  HCITOJIb30BaTh
MOJy4aeMble  3HAHUS VIS
aHanm3a W OOBSICHEHHSA
SIBIICHUU OKPY’KaIOILIEr0 MUpa
U [OPpOUCXOAAIIUX B HEM
HSMCHCHHﬁ, YMCEHUA A€aThb
000CHOBaHHBIE 3aKIIOUCHHUS
Ha OCHOBE HAYYHBIX (PaKTOB H
HAMEIOTUXCS TAHHBIX C TIEITBI0

MOy YeHHS JIOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSTENEHO
HCIIOJIB30BaTh  XUMHYECKHE
3HAHUS JUTSE peleHus
mpobieM B peanbHBIX

JKU3HCHHBIX CUTYyalUAX;
HHTEpECa K IIO3HAHUIO U

HCCIIeI0BATENBCKOM
JeATeIbHOCTH;

TOTOBHOCTH M CIIOCOGHOCTH K
HETPEPHIBHOMY
00pa3oBaHUIO u
caMo00pa3oBaHHIoO, K
AKTHBHOMY MOJTyYSHHIO

HOBBLIX 3HAHUHW 10 XMMHHU B
COOTBETCTBHHU C ) KU3HCHHBIMU
MOTPEOHOCTSIMH;

WHTEpeca K OCOOEHHOCTIM
TpyJa B pPa3iMYHBIX cdepax
npogeCcCHOHATBHOM
JICSTEIbHOCTH.

PEaKINHK - IPU PELICHUH y4eOHBIX
TIO3HABATENbHBIX U IIPAKTHUECKUX 337ad,
TIPUMEHATH Ha3BaHHBIC MOJICILHBIC IIPEICTABICHUS
JUISL BBISIBIICHUS] XapaKTEPHBIX MTPU3HAKOB
H3y4YaeMBbIX BEIIECTB M XUMHUYECKHUX PEAKIHH.

2) 6a30BbIE HCCIIEI0BATEIILCKHIE ICHCTBUSL:

— BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS
BEIIECTB U XMMUUECKHUX PEaKIi;

— (GOpPMYIHMPOBATh IIEIH U 331a9H UCCICIOBaHNUS,
HCTIONB30BaTh MOCTABICHHBIE U CAMOCTOSTEIHEHO
c(OpMyIMPOBaHHBIC BOIPOCH! B KAYECTBE
WHCTPYMEHTA TIO3HAHUS X OCHOBBI JUTS
(hopMHPOBaHUS THIIOTE3HI 110 IIPOBEPKE
TIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

— BJIaJICTh HABBIKAMU CAMOCTOSTEIEHOTO
IUIAaHWPOBAHUS U MPOBE/ICHHS YYCHUUECKHUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HaOJII01aTh 32 XOJIOM TIPOLecca, CaMOCTOSTEIBHO
HPOTHO3MPOBATh €ro Pe3yJbTaT, HOpMyIUpOBATH
00001IECHUS U BBIBOABI OTHOCUTEIEHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIICJOBAHM,
COCTaBJIATH 0OOCHOBAHHBIH OTYET O MPOICIaHHON
paborte;

— IprOOpPETaTh ONBIT UCCIEAOBATEIECKON U
MIPOECKTHOH JESATEIBHOCTH, MIPOSIBIATE
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIEHOMY
MIOMCKY METO/IOB PELICHUs MPaKTHYECKUX 3a/1a4,
NPUMEHEHHUIO Pa3INuHBIX METOJIOB
NIO3HAHMs1.BJIAJICTh HAYYHON TEPMUHOJIOTUEH,
KITFOYEBBIMHU TTOHATUSIMU M METOaMU (pHU3NUECKON
HayKH;

OK 02. Mcnonb30oBaTh
COBpPEMEHHBIE CPECTBA
MIOMCKA, aHAIH3a U
HMHTEpIpeTanuu
nHpOpPMALNH, U
nHGOPMALMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccruoHaTbLHOM
NeSITeIbHOCTH;

OBnageHue
JieCTBUSAMU:
3) pabora ¢ nHpopMarHei:

— OpPUEHTUPOBATHCA B PA3IHUHBIX HCTOYHUKAX
nHpOpManny (HayqHO-TIOMyJIsIpHas TUTepaTypa
XUMHYECKOTO COAEPKaHMUsI, CIIPAaBOYHBIE IIOCOOHS,
pecypcel HTEpHETA), aHATH3UPOBATH
HHGOPMANINIO PA3TMYHBIX BUJOB U GOpPM
MIPECTaBIICHNS, KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTH M HEITPOTHBOPEUHBOCTE;

— (OopMyIIMPOBATH 3aIIPOCHI ¥ IPUMEHSTH Pa3IMIHbIC
METO/IbI IIPH NIOUCKE U 0TOOpe MH(POPMALIIH,
HEOOXOAMMOH JUIsl BHITIOJIHEHNUS yueOHbBIX 3a/1a4
OIIPEJICJIEHHOT O TUIIA;

— IpHOOpETaTh OIBIT UCTIOJIL30BAHUS
nH()OPMANNOHHO-KOMMYHHKATHBHBIX TEXHOIOTHH
1 pa3JINdHBIX TOMCKOBBIX CHCTEM;

YHUBEPCAJIbHBIMU  [MO3HABATCJIbHBIMU

16




— CaMOCTOATENBHO BBHIONPATH ONTUMAIBLHYIO (OpMY
TIpeaCTaBIeHUS HHPOPMALUH (CXEMBIL, TPapUKH,
JIMarpaMMBbI, TaOJUIB], PUCYHKHU H JPYyTHE);

— MICIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA
pu paboTe ¢ XUMHIEeCKOH HH(OpMaLen:
TIPUMEHSATH MEKIpeIMETHBIE ((hU3HYecKue 1
MaTeMaTH4eCcKHe) 3HaKU U CUMBOJIBL, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

— UCHOJIB30BaTh W IPeoOpa3oBHIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH.
OK 03. [TmarupoBats u 6) TpyIOBOTO BOCITUTAHUS: OBnageHne  YHUBEPCANBHBIMH  PETyISATUBHBIMHU
peann30BBIBAT —  KOMMYHHKATHBHOM JNEeHCTBUAMHE:
CcOOCTBEHHOE KOMIIETEHTHOCTH B yuebHO- | 1) camoopranuzanus:
po()eCCHOHATBHOE U HCCIIeI0BATENBCKOM —  CaMOCTOSTENBHO IUIAHUPOBATH U OCYLIECTBIIAT

JIMYHOCTHOE Pa3BHUTHE,
NPeANPUHUMATEIbCKY O
JeATEeILHOCTh B
poheCCHOHATBHOM
ctepe, UCIIOIB30BATH
3HAHMS 10 IPAaBOBOU U
(uHAHCOBOM
rPaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYaIUSIX;

JIEITEILHOCTH, OOIIECTBEHHO

[IOJIE3HOM, TBOPYECKOHM H
JIPYTUX BUJaX ACSITEIbHOCTH;
YCTAaHOBKM Ha  aKTHUBHOE
yJactue B pelieHun
MPAKTHUECKHUX 3amaq
COIMATBHOM

HalpaBJICHHOCTHU (B paMKax
CBO€TO KJ1acca, H.IKOJ'ILI);
HHTCpECAa K IPAKTUYCCKOMY

U3YYEHUIO npodeccuit
pPa3IUMYHOTO poJa, B TOM
yucie Ha OCHOBE
NIPUMEHEHUSI  MPEIMETHBIX
3HAHUH 110 XUMUH;

YBOXKEHUSI K TPYAY, JIOISIM
Tpyaa u pe3yJibTataMm

TPYAOBOU NEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY
BEIOOPY  HWHAMBHIYAIBHOM
TpaeKTOpuu  0Opa3oBaHUS,
Oynymeidt  mpodeccuun  u
peamu3ani  COOCTBEHHBIX
KU3HEHHBIX [JIAHOB C YYETOM
JIUNYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K  XHMHH,
HHTEPECOB U MOTpeOHOCTEH
00111eCTBa;

CBOIO NTO3HABATENBHYIO IEATEILHOCTD,
OINpeenss ee LeNH U 3a1a4M, KOHTPOJIIMPOBAaTh U
10 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh
[IpeaIaraeMblil aropuT™ JECTBUM IIPU
BBINOJIHEHUH YYEOHBIX U UCCIIEI0BATEIbCKUX
3a7ad4, BBIOUpaTh Hanboee 3 HeKTHBHBIN
croco0 UX pelIeHHs ¢ yYeTOM MOJTyueHHS
HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX
peaKnusXx;

2) CaMOKOHTPOJIb:

—  OCYILECTBISATh CAMOKOHTPOIb CBOEH
JIeSITEIbHOCTH HA OCHOBE CAMOAHANN3a U
CaMOOLICHKH.

OK 04. D¢ dextnBHO
B3aMMOCHCTBOBATh U
paboTaTh B KOJUICKTUBE
¥ KOMaHJIE,;

7) IEHHOCTH HAyYHOTO TIO3HAHHUS:

yOEXKIEHHOCTH B 0CO00H
3HAYHMOCTH XUMHUH IS
COBPEMCHHOW ITUBILTU3AIIIH:
B €€ TYMaHUCTHYECKOI
HAIPABJICHHOCTH U BaXKHOU
POJH B CO3TaHIH HOBOH 0a3bl
MaTepUaIbHON KYJIbTYPEI,
penieHnn TIo0ambHBIX
mpoGyieM yCTOHYIUBOTO
Pa3BUTHSA YEIIOBEYECTBA -
ChIPbEBOM, SHEPrEeTUUECKOH,
MMUIIEBOM U DKOJIOTHUECKOM
0e30aCHOCTH, B pa3BUTHH
MEIUIUHBI, 00eCICUYCHUH
YCJIOBUHM YCTIEUIHOIO TpyJa U
JKOJIOTUYECKH KoM(OpTHOU
JKU3HHU KQKIOTO WICHA
00IIIeCTBa;

OBnazicHHe yHHBEPCATbHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmienue:

— 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXKIaeMOi
TEMBI B XOJIC TUAJIOTA W/HITH TUCKYCCHUH,
BBICKa3bIBaTh HICH, (POPMYIHPOBATH CBOU
MPENJIOKEHUS] OTHOCUTEIBHO BBIITIOTHEHUS
MpeNJIoKEHHON 3a1auH;

2) coBMeCTHasl IS TENbHOCTb:

— BBICTYIIATh C MPE3CHTAINEH pe3yIbTaTOB
MO3HABATEBHOMN NEATEITLHOCTH, MTOTYYCHHBIX
CaMOCTOSITEIEHO WIIK COBMECTHO CO
CBEPCTHUKAMH TPH BBHITIOJTHEHUH XUMHYECKOTO
9KCIEPUMEHTA, MPAKTHICCKON pabOTHI 110
HCCIIeIOBAaHUIO CBOMCTB U3y4YaeMbIX BEILECTB,
peanu3anyu y4eOHOrO IPOCKTa U
(hOopMyYIHPOBATH BHIBOJIBI IO PE3YJIbTATAM
MIPOBEJICHHBIX HCCIIEI0BAHUN yTEM
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OK 05. OcymecTBiATh
YCTHYIO M TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJJapCTBEHHOM S3bIKE
Poccuiickoit ®enepanuu
C y4eToM ocoOeHHOCTEH
COLIMAJIBHOTO U
KyJIbTYpHOTO KOHTEKCTa;

OBsiagenne

COTJIACOBAHUS MO3UIUI B X01€ O0CYKIACHUS U
oOMeHa MHEHHUSIMH.

YHHUBEPCAIBHBIMA  PETyJISTHBHBIMH

JIEUCTBUAMU:
3) npuHATHS Ce0sl U IPYTHUX:

MPUHUMATH ce0s1, MIOHUMAasi CBOU HEJIOCTATKH U
JIOCTOMHCTBA;

MPUHUMATH MOTUBBI U aPTYMEHTBI IPYTHX MPHU
aHaJM3e Pe3yabTaToOB e TENbHOCTH;
MPU3HABATH CBOE MPABO U MPABO IPYTUX HA
OMHOKY.

OK 06. ITposiBATH
TpaskAaHCKO-
MATPHOTHYECKYIO
TIO3HIIHIO,
JIEeMOHCTPHUPOBATh
OCO3HAaHHOE MOBEACHHE
Ha OCHOBE
TpaJUIIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBECHHBIX
LIEHHOCTEH, B TOM YHCIIe
C Y4€TOM rapMOHH3AIIH
ME)KHALMOHATBHBIX 1
MEKPEIUTHO3HBIX
OTHOIIEHHUH, TPUMEHSATh
CTaHAAPTHI
aHTHUKOPPYIIUOHHOIO
TNOBEICHUS,

1) Tpa)kIaHCKOTO BOCTIMTAHHUS:

— OCO3HAHHUSA 00YJIAIOITUMHCS
CBOMX KOHCTUTYLIHOHHBIX IIPaB
1 00513aHHOCTEH, YBaKECHUS K
3aKOHY U IIPaBOIOPSAKY;

— TPEJCTABICHHS O COLMAIBHBIX
HOpMax M MpaBujIax
MEXXIUYHOCTHBIX OTHOIIIEHHUH B
KOJUIEKTHBE;

— FOTOBHOCTH K COBMECTHOMU
TBOPYECKOH AEATENEHOCTH IPH
CO31aHUH YYEOHBIX IPOCKTOB,
peLICHHH yYeOHBIX U
MO3HABATENBHBIX 337124,
BBINIOJIHEHIH XUMHYECKUX

9KCIIEPUMEHTOB;
— CIIOCOOHOCTH  IMMOHUMAaThL U
HpI/IHI/IMaTI) MOTHUBBEI,
HaMepeHI/Iﬂ, HOFI/IKy u
apryMEHTBI JIpyrux npu
aHAJIN3¢C pa3J'II/I'-IHI)IX BUIOB

yueOHOH NesaTeNbHOCTH;

2) MaTpUOTHIECKOTO BOCITUTAHMS:

— IIEHHOCTHOTO OTHOULIEHUS K
HCTOPHYECKOMY W HAyYHOMY
HacJIeUI0 OTEeYeCTBEHHON
XMMUH;

— YBaXXCHHS K IPOIIECCY
TBOpYECTBA B 00J1aCTH TEOPUHU
U TIPaKTHYECKOTO
MPUMEHEHHUS] XUMUH,
OCO3HaHMA TOTO, YTO
JIOCTH>KEHUSI HAyKH €CTb
pe3yNbTaT JUIMTEIbHBIX
HaOII0IEHHH, KPOTIOTIINBBIX
9KCIEPUMEHTAIIBHBIX
MOUCKOB, TOCTOSIHHOTO TpyAa
YUYCHBIX M IIPAaKTHKOB;

— WHTEpeca M MO3HABATEIIbHBIX
MOTHBOB B MOJyYCHUH H
MOCTEAYIONIEM aHAIN3e
MHGOPMALINH O TIEPEIOBBIX
JIOCTUKEHUSAX COBPEMEHHOM
OTE€YECTBEHHON XUMMUU;

3) Iy XOBHO-HPABCTBEHHOI'O

BOCIIUTaHUS:

—  HPaBCTBEHHOT'O CO3HAHUS,
9THUYECKOTO MOBECHHUS;

—  CIIOCOOHOCTH OIIEHUBATH
CHUTYalllH, CBA3aHHbIE C
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XHMHYCCKUMU SBJICHUSIMH, U
MIPUHUMATH OCO3HAHHBIC
peIIeHs, OPHEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIICHHUBATh CBOE
MOBE/ICHHE U TIOCTYNKHU CBOUX
TOBapHUILEH ¢ MO3ULUI
HPaBCTBEHHBIX M ITPABOBBIX
HOPM H OCO3HAHHE
MTOCISICTBUM dTHX
MTOCTYIIKOB;

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY’KaroUleil cpenpl,
pecypcocOepexeHuIO,
MIPUMEHSTH 3HaHHS 00
W3MEHEHHH KJIuMara,
MIPUHLIUTIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ peKTUBHO
JIECTBOBATH B
Ype3BEIYaHHBIX
CHUTYAIHsX;

6) PKOJIOTHIECKOTO BOCITUTAHMS:

9KOJIOTHYECKH
1es1eco00pa3HOTO OTHOIICHUS
K MIPUPOJie, KaK UCTOUHUKY
CyIIIECTBOBAHUS )KU3HU Ha
3emite;

IMOHUMAHHUS TI100aJILHOTO
XapakTepa KOJIOTUIECKUX
npo0ieM, BIUSTHUS
9KOHOMHYECKUX MPOIIECCOB
Ha COCTOSTHHE TIPUPOTHON U
COLIMATEHON CpeFbl;
OCO3HAHHUS HEOOXOIUMOCTHU
HCIIOJIB30BAHMS TOCTUKCHUH
XUMUH JJISL PEIICHUS
BOINPOCOB PaIMOHATILHOTO
MPUPOAOTIONB30BAHUS;
aKTUBHOTO HETIPUATHUS
JIEUCTBUH, MPUHOCAIUX BpEN
OKpYKarolle IpUpoaHOI
cpene, yMEHUS
MIPOTHO3MPOBATH
HeOIaronpusaTHBIC
9KOJIOTMUECKHUE TIOCIIEICTBHS
MpeanpUHUMAEMbIX JEHCTBUI
U TIPEIOTBPAIIATh HX;
HaJIMYUs Pa3BUTOTO
9KOJIOTUYECKOT0 MBIIIJICHUS,
9KOJIOTMYECKOH KYJIBTYPHI,
OIIBITA JICATEILHOCTH
9KOJIOTHIECKOMN
HaNpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B
MMO3HABATEJILHOM,
KOMMYHHUKaTUBHOM U
COIIMAJIbHOM MPaKTHKE,
CIOCOOHOCTH M yMEHHS
aKTHBHO TIPOTHBOCTOSITh
HIE0JIOTHH XeMo(oOHH;

OK 08. Hcnonp30BaTh
cpencTBa (U3HUIECKOI
KYJIBTYPBI JUIst
COXPAaHEHMS U
YKPEIUIEHUS 310POBbS B
npouecce
poheCCHOHATBHOM
JeATENbHOCTH U
MOJIJIEPIKAHHST
HEOOXO0ANMOTr0 YPOBHS

4)  dopMHpOBaHUS  KYJIBTYPHI

3710POBBSL:

— TOHHMAaHHSA LIEHHOCTEH
37I0pOBOTO U 0€30TacHOTO
oOpasa KH3HH,
HEOOXOIUMOCTH

OTBETCTBEHHOT'O OTHOLICHHUS K
COOCTBEHHOMY (DU3NUECKOMY
U MICUXHUYECKOMY 370POBBIO;

coOuoieHust MPaBuUII
0e30macHOT0 OOpalieHus ¢
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(usnueckoit BeIIECTBAMH B OBITY,
MOATOTOBJICHHOCTH; [TOBCETHEBHOM JKM3HU U B
TPYJIOBOH AESITEIBbHOCTH;

—  IOHMMAaHUs LIEHHOCTH
MpaBUJI WHIUBUAYAIBHOTO H
KOJUIEKTHUBHOI'O 0€30IacHOro
MOBEJCHUS B  CUTYAIHsX,
YIPOXKAIOIIUX 370POBBI0 U
JKU3HU JIIOJICH;

— OCO3HAHMSA TOCIEACTBUH U

HETIPUATHUS BPEIHBIX
TNpUBBIYEK  (YHOTpeOIeHHs
AIIKOT 0151, HapKOTHKOB,
KypeHHSA);

IIpeaMeTHbIE pe3ybTAThI OCBOECHUSI YUeOHOT0 NpeaMeTa XuMusi

1) c(hOopMUPOBAHHOCTH MpEeCTaBICHUM: 0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TIO3HAHWUW SBJIICHUM TPUPOIBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPaMOTHOCTH,
HEOOXOAMMOM ISl pEeHICHUS TPAKTUYECKUX 3a71a4 U IKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IPUPOTHOM cperie;

2) BJAJICHUE CUCTEMOW XMMUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATHS (XMMHYECKHI 3JICMEHT, aToOM, SJIEKTPOHHAs 000J0YKa aTroma, s-, P-, d-3JeKTPOHHbBIC
opOuTa N aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTh, CTETIEHh OKUCIICHUS,
XUMHUYECKasl CBS3b, MOIIb, MOJISIPHAas Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIM CKEJeT,
GyHKIMOHATbHAS TPyMNa, paauKan, U30MEpHsi, W30MEpbl, TOMOJOTUYECKUA Psi, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOrMUECKH aKTHBHBIE BEIIeCTBA
(yrneBojbl, XHUpBI, OETKH), MOHOMED, TMOJUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAIIMUECKas pelIieTka, THUIBl XUMUYECKHX peakuuid (OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIC, HK30- W DJHAOTEPMUYECKHE, PEAKIMM HOHHOrO0 OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS Jqyccoanus, OKHUCJIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKON PEAKIINK, XUMUYECKOE PABHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpPOEHHUs opraHuueckux BemecTB A.M. byrtiepoBa, Teopus
ANEKTPOJIUTUYECKON THCccolanuu, nepuoandecknii 3akon [[.M1. MenaeneeBa, 3akOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (PAKTOIOTHUECKHE CBEACHHUS O
CBOMCTBAaX, COCTaBe, MOJTYUYEHUU U OE30ITaCHOM HCITOJIb30BAaHUN BAKHEHIITNX HEOPTAaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOHN IEATeIbHOCTH YEeTIOBEKa;

3) chopmMuUpOBaHHOCTH YMEHHMH BBISIBISATH XapaKTepHbIE MTPHU3HAKK M B3aUMOCBS3b
W3YUYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIME TOHATHUS NPU OMNUCAHUU CTPOCHUS U
CBOMCTB HEOPTAHMYECKUX M OPTAHMYECKHUX BEIIECTB M MX MPEBPAIICHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSIMHU M MPEJICTABICHUSMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
MIPEAMETOB;

4) chopMUpPOBAaHHOCTH YMEHHI MCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKHX COCITMHEHHI
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM W NPUKIAJAHOW XUMUU M TpPUBHAIIbHBIC Ha3BaHUS
BOKHEUIIINX BEIIECTB (3TWJICH, alleTWICH, TJINIIEpUH, (HeHOI, (OpMabIeTr 1, YKCYCHass KUCIIOTa,
TJIMIMH, yTapHBIA ra3, yIIEeKUCIIbIN ra3, aMMHUak, raieHast U3BeCTb, HeraleHas U3BeCTb, TUThEBas
COJIa U JIPYTHUX), COCTABIATH (POPMYJIBI HEOPTAHUYECKUX W OPTaHWYECKHUX BEIIECTB, YpPaBHEHUS
XUMHUYECKHUX PEaKInuii, 00BICHATH UX CMBICI; TOATBEPKAATH XapaKTePHbIE XUMUUYECKHE CBONCTBA
BEIIIECTB COOTBETCTBYIOIMMHU SKCTICPUMEHTAMH | 3aMUCIMH YPAaBHEHUH XUMUYECKUX PEAKITUH;

5) cpopMUPOBAHHOCTH yMEHHMH yCTaHABIUBATh MPUHAMICKHOCTh H3yUYEHHBIX
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB K ONpeAeNIeHHbIM KjaccaM U IpyIIaM COeIUHEHUH,
XapaKTEepU30BaTh MX COCTaB U BaXKHEUIIME CBOMCTBA; ONPEACNATh BUIbl XUMUUYECKHUX CBSI3EH
(koBaJieHTHasi, HMOHHAs, METAJUIMYecKas, BOJOPOIHAs), THUIBl KPUCTALIMYECKHX PELIETOK
BEIIECTB; KIACCU(DUIIMPOBATH XUMUIECKHIE PEAKIUH;
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6) BJ1aJiIcHNE OCHOBHBIMH METOJaMH HAyYHOT'O IIO3HAHMSI BELIECTB U XUMUYECKUX SBJICHUI
(HabiroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE);

7) chopMHUPOBAaHHOCTH YMEHHUH NPOBOAMTH PACUYETHl IO XUMHYECKUM (opmylaMm H
YPaBHEHMSIM XUMHUECKUX PEaKIHil C MCII0JIb30BaHHEM (PU3MUECKUX BEJTUUNH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacchl, 00beMa (HOpPMAJIbHBIE YCJIOBHUS) Ta30B,
KOJINYECTBA BELECTBA; UCII0JIb30BAaTh CUCTEMHbIE XUMUYECKNE 3HAHUS JIJIsl IPUHATUS PEILICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHHUEM,;

8) chopMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATE XUMHUECKUN HSKCIEPUMEHT
(mpeBpallleHus1 OPraHU4YEeCKUX BELLECTB IIPU HAarpeBaHUM, MOJYYEHUE HTUIEHA U U3YUYEHHE €ro
CBOWCTB, KaueCTBEHHbIE PEAaKLUU HA aJbJETUAbl, KpaXMall, YKCYCHYIO KHUCIIOTY; Je€HaTypalus
OENKOB NpU HArpeBaHUM, IIBETHBIC PEaKIUH OEIKOB; MPOBOJUTH PEAKLIUH HMOHHOTO OOMEHa,
OINpeseNATh Cpely BOJHBIX PAcTBOPOB, KAUECTBEHHbIC peakUUu Ha cyibdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Meramipl" u "Hemeramnsl") B COOTBETCTBHMM C TPAaBWJIAMH TEXHHUKH O€30MacHOCTH IIPH
oOpallleHuu ¢ BelIeCTBAMU M J1aO0OpaTOPHBIM O00O0PYJOBAHMEM; MPEIACTABIATH PE3YJIbTaThl
XMMHMYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUi u
(GopMyJIMpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

9) chopMupPOBaHHOCTH YMEHUS aHAJIM3UPOBATh XMMUYECKYIO MH()OPMAIIHIO, TIOIYdaeMyto
U3 pa3HbIX UICTOYHUKOB (CpeICTB MaccoBOi uH(popManuu, cetb UHTEpHET U 1pyrue);

10) chopmMHpOBaHHOCTh YMEHHMH COOIIO/IaTh MPaBUiIa HKOJOTHUECKHU IIeIeCO00pa3HOro
NOBE/IECHUSA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY’Karolled MPUPOAHON cpelbl; YUUThIBaTh ONACHOCTb BO3JCHWCTBUS HA JKMBBIE OpraHU3MbI
OIIpE/IENIEHHBIX BEIIECTB, TOHUMAs CMbICI TOKAa3aTelsl IPeAEIbHON TOMYCTUMON KOHLIEHTPALUY;

11) s oOyyaromuxcst ¢ OTPaHUYEHHBIMH  BO3MOXKHOCTSIMM  3/I0pOBbSI:
c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS
BELIECTB U XMMHUYECKUX SIBJICHUI;

12) ngns cnenblx W clabOBUIALIIMX OOydaromuxcs: CcHOPMHUPOBAHHOCTh YMEHUS
UCIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy o0o3HaueHuit JI. Bpaiing nms 3anmucu XMMHYeCKUX

dbopmyi.
3. COJEP)XAHUE YUEBHOI'O INPEIMETA XUMMS (FA3OBbI YPOBEHD)

Paznea 1. Oprannyeckasi XuMus.

Temal. Teopemuqecmte OCHOBbl OpZClHM’i@CKOlZ XUMUU.

HpeI[MeT OpFaHHHSCKOﬁ XUMHU: €€ BOBHUKHOBCHHEC, PA3BUTUC U 3HAYCHUC B ITOJYUCHUHN
HOBBIX BEIIECTB U MaTepHasioB. TeopHsi CTPOCHHs OpraHnyYecKux coeauHeHuii A.M. bytieposa,
ee OCHOBHbIe NoJIoKeHUs. CTpykTypHbIe (DOpPMYJIBI OpPraHWYECKUX BellecTB. [omoiorus,
n3oMepus. XUMHUECKasi CBA3b B OPraHUYECKUX COCTUHEHUSX - OJJMHAPHBIC U KPATHBIE CBSI3HU.

[IpenacraBnenne o0  KiIacCH(pUKAIMK  OpraHWYECKMX  BemecTB.  HomeHkiatypa
OpPraHMYECKUX COEIWHEHUHN (cucreMarudeckas) W TPUBHAIbHBIE Ha3BaHUS BAKHEHIIMX
IpeJICTaBUTENIeN KJIAaCCOB OPraHUYECKHUX BEIIECTB.

DKCHepUMEHTAIbHBIE METO/bl U3YUYECHUSI BEIIECTB U UX MPEBPALIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OPTaHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHWE JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (TIaBJIeHHE, OOyTIMBAaHUE U TOPEHHE).

Tema 2. Yeneso0opooswi.

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMU psax. MeraH m 3TaH - mpocrenmue
IPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (peaKI[K 3aMEILECHHsI K TOPEHUs),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKHUI Psii. DTUIIEH U MPOIUJIEH - MPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakuuM TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPU3ALNN ), TOy4YEHUE U IIPUMEHEHUE.
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Anxanuensl: O6ytanuen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHHA psI. ALETHICH -
MPOCTEHIINIA MPEJCTAaBUTENh AJIKUHOB: COCTaB, CTpOeHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIMU, TOPEHUS ), TOJTyYSHHE U IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (u3MUecKHMe U XHMUYECKHE CBOMCTBa (peakuuu
raJloOreHUPOBaHUSI W HUTPOBAHMS), TMOJYYEHUE ¢ TMPUMEHEHHE. TOKCHMYHOCTH apeHOB.
['eneTnyeckas cBSI3b MEXAY YIJI€BOJOPOIaMU, MPUHAUICKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IprpoaHbIil ra3 U momyTHBIE HEPTIHBIC Ta3bl.
Hedts 1 ee mpoucxoxaenue. CriocoObl nepepaboTku HeTH: IEPEroOHKa, KPEKUHT (TEPMUYCCKUH,
KaTaquTHueckuil), mmponu3. I[Ipoaykrel mepepaboTku HedTH, HX TNPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroiib ¥ MPOAYKTHI €ro nepepadoTKHU.

DKcrepuMEHTAIbHBIE METO/Ibl M3YUYEHUS BEUIECTB U X MPEBpAIlEHU: 03HAKOMIIEHUE C
oOpa3iamu IacTMacce, KayuykoB U pe3uHbl, Koiiekiuu "HegpTs" u "Yrons", MoaenupoBanue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE IPAKTHUUECKON padoOThI:
MOJTy4YeHHUE ITUIICHA U U3YYCHHE €r0 CBOMCTB.

Pacuernsbie 3anaun.

Borunicnenuss mo ypaBHEHMIO XHMHUYECKOH peaknuu (Macchl, 00beMa, KOJIHYecTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00beMy, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Tema 3. Kucnopoocooepoicawue opeanuyeckue coeoOuHeHus.

[IpenenbHble OJHOATOMHBIE CIMPTHL. METaHOI M 3TaHOJ: CTPOEHHE, (PU3NYECKUE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMHU METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHbie cBsI3u MEXAy MOJIEKyJaMu cnupToB. JlelficTBre MeTaHoIa U 3TaHoJIa
Ha OpraHu3M YeJloBeKa.

MHoOroaroMHble CHMPTHL. OTHIEHIJIMKONb U TJIMLEPUH: CTPOEHHE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CHUPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
ATUIICHTJINKOJIS.

@®eHod: CTpOeHUE MOJIEKYNbl, (U3NYECKHEe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTh
denona. [Ipumenenue genomna.

Anpperuapl. @opMmanbleruj, aueTanbJIeruji: CTpOoeHHe, (pU3MYecKHe M XHMHUYECKHe
CBOMCTBa (peakIMM OKMUCJIEHUS U BOCCTAHOBJICHMSI, KaueCTBEHHBIE PEAKIMM), MOIy4YEeHUE U
pUMEHEHHE.

OnHOOCHOBHBIE TIpeieTIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsi KMCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYEeCKIe CBOWCTBa (CBOMCTBa, 001IMe AJIs KJlacca KUCIIOT, PEaKIIHs
TepuUKalMK), TOJNyuyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE AECHCTBHE.

CrnosxHble 3¢upbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX 3(PUPOB.
XKupsl. 'maponus xupos. [Ipumenenue xxupoB. buonoruyeckas poib KHPOB.

VYTaeBobl: cOCTaB, KIacCU(pHUKALHS yIIIeBOA0B (MOHO-, I~ U MOIKcaxapusl). ['moko3a -
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbl, (PU3MYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuasom menu(Il), okucnenne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHWE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. @oTocuHTe3. PPyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemiono3a kak npupoiHbie nmoauMepsl. CTpoeHHe Kpaxmalia U LEUTI0I03bI.
duznyuecKkue U XMMUYECKHe CBOWCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PEAKIIUs C HO/I0M).

DKcrepuMEHTAIbHbIE METOJbl M3yY€HHUs BEIIeCTB M UX MPEBpAllCHUN: MPOBEACHUE,
HaOJIOZIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIC
peakiuy OJHOATOMHBIX CHUPTOB (OKHMCIeHHe dTaHona okcuaoM Mmenu(Il)), MHOTOATOMHBIX
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cnupToB (B3aumojeiicTBue rmiepuHa ¢ ruapokcugom Mmenu(ll)), ampmerunmoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOTHI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.
Pacuernble 3a1aun.
Boerurcnenuss mo ypaBHEHHIO XHMHYECKOH peakmuu (Macchl, 00beMa, KOJIHYeCcTBa
MCXOJHOI0 BEIIECTBA MIIM IPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00beMy, KOJTHUECTBY OJHOTO
U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Tema 4. A3omcooepacawue opeanuieckue cOeOUHeHUsl.

AMUHOKHUCIOTBI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. @Punyeckue u
XUMHYECKHE CBOIICTBA aMUHOKMCIOT (Ha HpuMepe INMLuHA). buonornueckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

Benku xak mpupoOAHBIE BBICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuuHasi, BTOpUYHAS H
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa O€JIKOB: TUAPOJIU3, ACHATYpPALUs,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepuMEHTAIbHBIE METO/bI M3yUeHUsS BEIIECTB W UX IMPEeBpALICHHI: HaOM0AeHuEe U
ONKCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OCNKOB IPH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

Tema 5. Bvicokomonekyniaphvie cOeOUHeHUs.

OCHOBHBIE TOHSATHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COCJAMHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb NOJMMEpU3AlUU, CPEAHss MoJeKyispHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUH - TOJIMMEPU3aLUs U MOJTMKOHACHCALHSL.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYECHHUSI BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
o0OpasiamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

Paznea 2. O01mas u Heoprannyeckasi XuMms.

Tema 1. Teopemuueckue 0CHOBbI XUMUU.

XuUMHUECKUH dJeMeHT. AToMm. Sapo artoma, W30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTUUecKrue ypOBHH, MOIYPOBHU. ATOMHBIC OpOHUTany, s-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YEThIPEX NEPUOOB.
OJeKTpoHHask KOH(UTYypalys aTOMOB.

[lepnonnueckuit 3akoH u Ilepuogudeckas cucrema XUMHYeCKHX dnemeHToB .M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[.VI. MenzaeneeBa ¢ COBpEMEHHOM TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH HMPOCTBIX U CIO0KHBIX BEIIECTB
0 TPpyIIaM U NepruojaM. 3HaueHHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XUMHUYECKash CBA3b. BUAbl XMMHUYECKOH CBSi3M (KOBaJIEHTHAs
HEeNoJIsipHasl W TMOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIECHUS. IOHBI: KATHOHBI U AHMOHBI.

BemecTBa MONEKYJIAPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsaTtue o aucnepcHbIX cucTteMax. VICTUHHBIE U KOJIJIOWIHBIE pacTBOPBI. MaccoBas 4071
BEIIIeCTBa B pacTBOPE.

Knaccuukanuss HeopraHudeckux coeanHeHuid. HoMmeHknatypa HeOpraHW4ecKHux
BEUICCTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAMUX K Pa3IUYHBIM
KJ1accam.

Xumudeckas peakius. Knaccudukaruss XUMHYECKHX DPEAaKIUid B HEOPTraHUYECKOH H
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
JHEPIUU NPU XUMHYECKUX PEaKIUAX.
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CKOpoCTh peakiiid, €€ 3aBHCHMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTUMBbIC peaKivu.
Xumudeckoe paBHOBecHe. (DakTOpbI, BIUSAIOMIMNE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTrdeckas aucconuarusa. CwibHbBIC W clla0ble JIEKTpOoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCTasi, HEUTpalibHas, IejoyHas. Peakiium noHHoro ooMeHa.

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEPUMEHTAIBHBIE METOJ(bl U3YUYEHHUsSI BEIIECTB M WX MPEBPAILICHUN: JEMOHCTpaIUs
tabmui "Ilepumomnueckas cucreMa xummudeckux dnemeHToB [[.M. Menneneea", u3zyueHue
MoJieJied KPUCTAUNIMYECKUX PEIIETOK, HAOIIOJEHUEe M ONUCAaHUE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jIOKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTaau3aropa,
ONpeJIeJIEHUE CPelbl PAaCTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEaKlUu
HOHHOTO OOMEHa), MPOBEJACHUE IMPaKTHUYECKOW paboThl "BiusHue pa3nudHbIX (HaKTOpPOB HA
CKOPOCTh XUMUYECKOU peakiuu'.

PacueTrHsle 3amaun.

PacueTsl o ypaBHEHUSIM XUMHYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacyeTsl C UCIOJIL30BAaHUEM MOHATHA "'MaccoBas /101 BelecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemeramnsl. llomoxenue HemeramoB B Ilepmoandeckoil cucTeMe€ XMMHYECKUX
anementoB JI.MI. MenngeneeBa M OCOOCHHOCTH CTPOEHHUsS aroMoB. (DHU3MYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepbl, hocdopa u yrieposaa).

XHWMHYECKHE CBOMCTBAa BaKHEUIIUX HEMETALIOB (TaJlOTEHOB, cephl, a3ora, (docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUH (OKCHIO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU.

Meramnsl. [lonoxenue meramioB B llepuoguyeckoil cucreMe XMMUYECKHX 3JEMEHTOB
J.N. Menneneea. OcOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. OOmue
¢dusnueckue cBoiictBa MeTamioB. CIUIaBbl METAIOB. DNEKTPOXUMUYECKUN PO HAMPSIKEHUMA
METaJIJIOB.

XUMUYEeCKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATPHUM, Kanmuil, KaiubI[Uil, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cnocoObl mony4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCIEePUMEHTAIBHBIE METOJIbl HM3YyYECHHS BEIIECTB W HMX TMPEBpAIICHHUI: H3y4YeHUE
KOJUTeKIUK "MeTasuibl ¥ criaBbl", 00pa3iioB HEMETAIIOB, PEIIEHHE IKCIIEPUMEHTATbHBIX 3a/ad,
HaOJIOZICHUE M OIKCAaHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOICHCTBUE
TUAPOKCHUIA ATIOMUHUS C pACTBOPAMU KUCJIOT U ILIEN0YeH, KAUeCTBEHHbIE PEaKIIMM Ha KaTUOHBI
METaJlIOB).

Pacuernbic 3amaun.

Pacuersr macchl BemecTBa i 00beMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WU 00BbEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacdeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.
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4. OBBEM YYEBHOI'O IIPEJMETA 1 BUJIbl YYEEHOU PABOThI

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0beM yueOHOTI0 peaMeTa 44
B TOM YHCIIE:
OcHOBHOE CcoJIep>KaHHE: 40
- VYpok 36
— IlpakTuueckue 3aHsITHSA 4
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Coaep kaHue 4
NPUKJIQJTHBIX MOIYJICH):
- Vpox 2
— IIpaxkTuueckue 3aHsTUS 2

CamocTosTenbHas padboTa (BCero)

IIpomesxkyTounas arrectauus B popme 1uddepeHunajIbHOro
3a4era
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O TIPEIMETA XUMMS (FA30BbII YPOBEHB)

n/n

HaumenoBanue
pa3zesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1€SIT€IbHOCTH 00y4AIOLINXCS

Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMHUH

11

[Ipenmer
OpraHUYeCcKOu
xumuu. Teopus
CTPOEHUs
OpraHUYeCcKUX
coequHeHu A.M.
Byrneposa

2

Ypoxk
1. | IlpenMeT OpraHUYECKOW XUMHH: €€ BO3HUKHOBCHHC, pa3BUTHC W | PacKkpbIBaTh CMBICT H3yYaeMbIX TMOHSATHHA  (BBISBIATH HUX
3HAUEHUE B MOJIyYCHUU HOBBIX BEIIECTB U MaTepUasioB. Teopus CTpOEHHs | XapaKTepHble MPU3HAKK), YCTAHABIMBAaTh MX B3aHUMOCBS3b.

OpraHn4eckux coequHeHuil A.M. ByTiepoBa, ee OCHOBHbIE HOJOKEHUS.
CrpykTypHbIE GOPMYJIIBI OPTaHUYECKHUX BellecTB. [ oMonorus, n3omMepus.
Xumuueckas CBA3b B OPraHMYECKHX COCIUHEHUSAX - OAWHAPHBIE U
KpaTHBIE CBS3H.

Hp CACTAaBJICHHUC (0] KJ'IaCCI/I(bI/IKaL[I/II/I OpraHUYCCKUX BCIICCTB.
HOMCHKJIaTypa OpPraHnv4CCKuX COG,I[I/IHGHI/II\/'I (CI/ICTeMaTI/I‘ICCKaH) u
TPUBUAJIbHBIC Ha3BaHUsA Ba)KHEHIIIMX Hpe)lCTaBHTeHeﬁ KJ1aCCOB

OpraHUYeCKUX BEILECTB.

OKCHepUMEHTAIBHBIE METOJIbI M3Y4YEHHs BEIECTB M WX IPEBpaICHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHUYECKUX BEIECTB U MaTepHaJaMy Ha
UX OCHOBE, MOJECIUPOBAHUE MOJIEKYJ] OPraHMYEeCKUX BEIIECTB,
HaOJII0/ICHUE U ONMCAHUE JEMOHCTPALMOHHBIX OTBITOB MO IPEBPAILECHUIO
OpPraHMYEeCKUX BELISCTB NPH HArpeBaHUU (IUIABJICHHE, OOYyTIIMBaHHE H
TOpCHUE).

[IpuMeHsITh MOJI0KEHUSI TEOPUH CTPOCHUSI OPTAHUYECKUX BEUIECTB
A. M. bytneposa i1t OObSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB
OT UX COCTaBa M CTpOeHU. lCcIonp30BaTh XUMUYIECKYIO CHMBOIUKY
JUI COCTaBJICHUS MOJCKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpamIEHHOH) (OpMyIT OpraHUIeCKUX BemecTB. OnpenensTs BUIbI
XUMHYECKOH CBS3M (OAWHApHBIC, KpaTHbIE) B OPraHUYECKUX
coeMHEHUsX. PacKphIBaTh poJib OPraHU4eCKOW XUMUU B TIPUPO/IE,
XapaKTepU30BaTh €€ 3HaUCHHUE B )KM3HU YEJIOBEKa, UJUTIOCTPUPOBAThH
CBS3b C IPYTUMH HayKaMHU.

Habnromats 1 OMUCHIBATH JEMOHCTPAIIMOHHBIC OIBITHI;, POBOJIUTH
1 OIMHUCHIBATH J1a0OPATOPHBIC OMBITHI U MPAKTHUCCKUE PAOOTHI

Paznea 2. Yraesogopoasnl

2.1 | IlpenensHBIC 2 Ypox
YTICBONOPOIBI — 2. | ANKaHBL COCTaB W CTPOEHHE, TOMOJIOTHYECKMI psif. MeTan W 3TaH - | PackpbiBaTh  CMBICH — HM3yYaeMbIX IOHATHA  (BBIABISATH — HMX
QJIKaHBI 1 NPOCTEHIIME TPEACTABUTENN AKAHOB. (PU3NYECKME W XHMHUYECKUE | XapaKTEPHBIE MPHU3HAKHM), YCTAHABIMBATHL HMX  B3aUMOCBS3b,
QJIKaIMCHBI CBOMCTBA (PEaKIMU 3aMENICHUS M TOPEHMs), HAXOXICHUE B NMPHUPOJE, | HCIONB30BATH COOTBETCTBYIONINE TIOHATHS IIPH OTNIUCAHUH COCTABA,
MOJy4eHHEe U IPUMEHEHHE. CTpOEHHMsT W  MpPEBpAlleHUHl  OPraHMYeCKUX  COEJIMHEHUI.
Anxanuensl: Oyraanen-1,3 u metmnOyTtanuen-1,3: ctpoenne, Baxueimue | Mcmonp30BaTh  XMMHYECKYI0 CHMBOJNMKY JUISI  COCTaBJICHHUS
XAMHUYECKHE CBOWCTBa (peakuusi TmoiuMepu3anuu). llodydeHue | MOJEKYIApPHBIX M CTPYKTYpPHBIX (Pa3sBEPHYTOM, COKpAIIEHHON)
CHHTETHYECKOT0 Kay4yKa H Pe3HHBI. (bopMyIT OpraHMYECKHX BELICCTB.
2.2 | IlpenenbHbie 2 3. | IpodeccuoHalbHO OPHEHTHPOBAHHOE COJEP:KaHMe: AJIKUHBI: COCTaB | YCTaHABJIMBATh IPHHAJICKHOCTh BEIIECTB K OIPEIeICHHOMY
YIJICBOAOPO/BI - U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psii. AICTHICH - | KJaccy YrJIeBOJOPOJIOB MO COCTaBY M CTPOCHHIO, HAa3bIBATh HX IO
QJIKEHBI MPOCTEHIINI MPe/ICTABUTENb AIKHHOB: COCTaB, CTPOCHHUE, (PU3NUECKHe U | CUCTEeMATH4YeCKOW HOMEHKJIAType; IPUBOJWTH  TPHBHUAIbHbBIE

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

Ha3BaHUA OTACIIBHBIX HpeHCTaBHTeHeﬁ YTJI€BOAOPOI0B.
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2.3 | HenpenenbHble 2 Ypoxk
YTTIEBOIOPOIEL: 4. | AJKeHBI: COCTaB M CTPOEHUE, TOMOJNIOTHIECKUHN Psijl. DTUIEH U nporwieH | OnpenensTs  BUABL  XUMHUYECKOM  CBS3M B MOJEKYJax
QJIKCHBI, aJIKaIMCHBI, - HpocTeiInMe NPEICTABHTENH ANTKEHOB: (DM3MYECKAE M XHMHUYECKHE | YIIICBOAOPOIOB; XapaKTEPH30BaTh 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
XUMHYECKHE€ CBOMCTBA, BaXHEHIIHME CIOCOOBI  TIONYYCHUS
THTIMYHBIX TIPEJCTABUTENEN PA3NUYHBIX KJIACCOB YTIIEBOJOPOIOB
(MeraHa, »TaHa, JTWICHA, alleTWIeHa, OyraameHa -1,3, OeH3oma,
TOIy0J1a). BBISABISATE TEHETUUECKYIO CBA3b MEKILY YIIIEBOIOPOIaAMU
U TOATBEPXKIATh €& HAIMYUe YPABHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH C CTIONL30BAHUEM CTPYKTYPHBIX HOPMYI.
2.4 | ApomaTHyeckue 2 Ypox
YTICBONOPOIBI 5. | Apensl benson: cocTas, cTpoeHHE, PU3MIECKAE U XUMHICCKHE CBOMCTBA | XapaKTepHU30BaTh HCTOYHHKH YIJIEBOJOPOTHOTO CHIPhs (HE(QTH,
(peaKiuu raJoreHUpPOBAHUS M HUTPOBAHMUS), TIOJTYIEHUE U IIPUMEHEHHUE. | TIPUPOIHBIN a3, YToJb), CIOCOOBI MX MEPEPA0OTKU U IIPAKTHIECKOE
TOKCHYHOCTL apeHOB. ['eHeTHYecKas CBA3b MEKIY YIVIEBOIAOPOIAMH, | MPUMEHEHHE MONYYaEMBIX IPOIAYKTOB. MCIIOIb30BaTh €CTECTBEHHO-
MPUHAJIEKAUME K Pa3JHYHBIM 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 HM3YYEHHIO
OpPTaHHUYECKUX BEMIECTB.
2.5 | Ilpupoausie 2 Ypox
MCTOUHMKH 6. | Ilpupoambiii ra3 u nomytHele Hedrsausle ra3bl. Hedrs u  ee | [IpencraBisrth pe3yibTaThl OJKCHEPUMEHTa B (opMe 3amucu
YTIEBOIOPONOB 1 MX npoucxoxaenue. CriocoObl nepepaboTKu He(TH: IEPErOHKA, KPEKUHT | ypaBHEHUM COOTBETCTBYIOIMX PEAKIMM W JENaTh BHIBOILI HA HMX
nepepaboTka. (TepMuUECKHUii, KaTANIMTHYECKMH), THponm3. IIpoaykTel mepepaboTku | ocHoBe. [IpOBOMTEL BHIMUCIIEHHUS JUIS OTIPENETEHUS MOJIEKYIAPHOM
Hedrs H e HeTH, UX IPUMEHEHNE B IIPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yrosb | (OpMyJIbl OPraHU4ECKOTO BEIIECTBA, MO yPABHEHMI0 XMMHYECKOM
HPOUCXOKACHIE U TIIPOIYKTHI €ro IepepaboTKH. DKCHEPHMEHTAIBHEIE METOAB U3ydeHns | peakuuu. CaMOCTOSTENBHO IUIAHHPOBATh M OCYINECTBIATH CBOIO
BEIIECTB U MX MPEBPALIEHMIl: O3HAKOMJIEHWE ¢ 00pa3laMH IUIACTMACC, | MO3HABATENLHYKO JESTENLHOCTD; NPUHUMATh AKTHBHOE YYacTHE B
Kay4dyKoB M pe3uHbl, koiuiekunu «Hedts» n «Yronb», MonenupoBaHue | rpynioBoi yueOHOil 1esTebHOCTH
MOJIEKYJl ~ YIJIEBOJOPOIOB H  TaJOTEHONPOM3BOMHBIX, IIPOBEICHHUE
MIPAaKTUIECKOIl pabOThI: MOTydeHNEe ITHICHA M H3YYEHHE €r0 CBOMCTB.
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

3.1

Crnuptel. ©enon

| 2

‘ Ypok
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7. | llpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHON M JTAHON: CTpPOCHHWE, | PackpblBaTh CMBICT M3yYaeMbIX IOHATHH  (BBIIBIATH — 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,
MEXJy MOIEKYJIaMH CHUPTOB. [leHicTBHE METaHONA M OTAHONA HA | ¢rpoecHMss M NPEBPALICHUIT  OPTaHMYECKHX — COCAMHCHHIL.
OpTaHU3M 1eJI0BCKA. Ucnonb3oBaTh  XMMHYECKYHD CHUMBOJIMKY JUIi  COCTaBJICHHUS
MHOr0aTOMHBIE CHHPTBHI. 3TI/IjIeHl"JH/IKOJIb W DIMUEPHH: CTPOCHHE, | \\roronannirx o CTPYKTYPHBIX (pa3sBEPHYTOH, COKpAISHHOIH)
¢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 TpescTaBuTenei
TokcuuHocTs enona. [Ipumenenue penona. KHCJIOPO/ICOACPHKALIMX COCTMHEHMUIA.
3.2 | Anpaeruasl. 212 Ypoxk
KapGorostie 8. | Anpperunpl. Dopmanbaeru, aleTadblIeTHA: CTpoeHHe, (usuueckue M | XapaKTepH3oBaTh COCTaB, CTPOSHHE, IPUMEHEHHE, (HU3HYecKue U
KHCOTEI  CIIOKHBIE XMUMHUUYECKHE CBOWCTBAa (pEakUMH OKWCJICHHS M BOCCTAHOBJICHHS, | XUMHYECKHE CBOMCTBA, BaKHEHIIME CIOCOOBI  MOJIYYEHUs
dpupsl Ka4yeCTBEHHBIC PEAKIUH), TIOJyYeHUE U IIPUMEHEHHE. TUIHYHBIX IpecTaBUTeNei pa3IMIHBIX KJIacCOB
O/HOOCHOBHBIE TpEEIbHbIE KapOOHOBbIE KHCIOTH. MypaBbUHAash W | KHCJIOPOJCOAEPXKALIMX  COCOUMHEHMH  (MeTaHola,  JTaHoJa,
YKCyCHasi KUCJOTBI: CTpoeHHe, (pu3nueckre W XHMHYECKHEe 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
MIPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIMX | YPAaBHEHUSIMH  COOTBETCTBYIOIIMX  XMMHUYECKHX  pEakIuid C
KapOOHOBBIX KHCIIOT, HX MOIOIIIEe JIeHCTBHE. UCTIONIb30BAaHUEM CTPYKTYPHBIX (opMyn. OmnucelBaTh COCTaB,
XHUMHYECKOE CTPOCHUE U IPUMEHEHHE JKUPOB, XapaKTEpU30BaTh UX
3HAUCHHWE [UIS IKM3HEAEATEIHHOCTH OpraHm3MoB. (Oco3HaBaTh
OMACHOCTh BO3JCHCTBHSA Ha JXHBBIC OPraHU3MBI OIpPEICICHHBIX
OPraHMYECKHUX BENIECTB, IMOSCHATh Ha TpPHUMEpPax CHOCOOBI
YMEHBILEHUSI W TPEAOTBPALICHUS] UX BPEIHOIO BO3JCHCTBHUS Ha
OpraHu3M 4YesoBeKa. MCroap30BaTh €CTECTBEHHO-HAYUYHBIE METO/IBI
MO3HAHUS — TPOBEJEeHNEe, HAOMIOACHNE U OMHMCAHHE XUMHUYECKOTO
9KCTIepuMeHTa (J1abopaTOPHBIE OIBITHI M IIPAKTHYECKUE PAOOTHI).
[IpakTryeckue 3aHATHS
9. | Caoxuble 3(Upbl Kak IMPOHM3BOJHBIE KAPOOHOBBIX KHCIOT. ['Haposu3
cnoxHeIXx 3¢upoB. XKupsl. I'maponmu3 xupoB. I[IpUMEHATH KHPHL
buonornueckas ponp KUpPOB.
3.3 | YrueBonsl 2 Ypok
10. | YrneBogpl: cocraB, Kiaccuukanus yriesogoB (MoHO-, nau- u | CrienoBark npaBwiaM Oe30macHO paboThl B j1abopaTopuul Ipu

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
(oxucneHne aMMHAaYHBIM pacTBOpoM okcuja cepedpa(l) u rugpokrcuIoMm
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
AaKTHBHOE y4YacTHE B TPYNIIOBOI yueOHOI 1esTeTbHOCTH

Paznen 4. Azorconepx

alllue OPraHu4eCKue COCANHCHUA

4.1

AMUHEL
AMHWHOKHCIIOTEI.
benku

2

Ypoxk

11. | AMUHOKHCIIOTHI Kak aM(OTepHbIC OpPTraHMYECKHE COCAMHCHHS. | PacKpbIBaTh CMBICI  H3ydaeMbIX TMOHSATHHA  (BBISABIATH  HX
®dusnueckue M XHMUYECKME CBOMCTBA aMMHOKMCIOT (Ha HPHMMEPE | XapaKTepHble INPHU3HAKH), YCTAHABIMBATH HUX  B3aHMOCBS3b,
TIMIKMHA). BHOTOrHYecKoe 3Ha9eHNE aMUHOKHCIIOT. [lenTupr. HCIMOJIB30BATh COOTBETCTBYIOIIUE ITOHATHSA IIPHA ONIMCAHUU COCTaBa,
Bbenku kak npupoJiHbIe BHICOKOMOJIEKYJISIpHbIE coeAnHeHus. [lepBuuHas, CTPOGHHSI M  NPEBPALICHHI  OPraHMYECKHX  COEAMHEHHIA.
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBa HCnonb30BaTh  XMMHYECKYI0 —CHMBOJNMKY U COCTABIEHHS

OCIIKOB: TUAPOJIN3, ACHATYpAallUd, KAYECTBCHHbIC PCAKIINU Ha OCJIKH.
9KCHepI/IMCHTaJ'H>HLIG MCTOAbI U3YUCHUA BCHICCTB U HUX HpeBpameHHﬁ:
Ha6J'IIOHeHI/Ie U OIIKMCaHUC ACMOHCTPALMOHHBIX OINBITOB: JACHATypalus
OclIKOB I[IpA Harp€BaHuu, IBETHBIC pCaKIINU OCIIKOB.

MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
¢dopMmyn opraHumueckux BemiecTB. OmnpenessiTe NPHHAIUICKHOCTD
BELIECTB K OIPEAEICHHOMY KJIacCy IO COCTaBy M CTPOEHHUIO,
Ha3pIBaTh MX IO CHCTEMATHYECKON HOMEHKIIAType; NPHUBOIWUTH
TpUBHAJIbHbIE Ha3BaHUs OTJIENIbHBIX IIpeJCTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE, MPUMEHEHHE, (pU3ndeckne U
XAMHUYECKHE CBOWCTBA, BAXKHEWIINE CHOCOOBI  IMOJyYEHHS
TUINUYHBIX  TPEJICTABUTENENH  a30TCOAEPKAIIUX  COCAMHEHHH
(MeTnnaMuHa, TaMnMHA, 0e1KoB). ONHMCHIBATh COCTaB, CTPYKTYpY,
OCHOBHBIE CBOWCTBa OENIKOB; TMOSICHATH Ha IpUMepax 3HAYCHHE
OenKoB Uil OopraHM3Ma desoBeKa. VICIoyb30BaTh €CTECTBEHHO-
Hay4HbIE METOJbl II03HaHWS — HAOJNIONaThb W  OINMUCHIBATH
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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

5.1

IInactmaccsl.
Kayuyku. Bonokna

2

Ypok

12. | OcHOBHBIE TMOHATHS XUMHH BBICOKOMOIICKYJISIPDHBIX  COCAMHEHWil: | Brnamers H3y4aeMbIMM XUMHYECKUMH TOHSTHSIMU: 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 - TTOJTMMEPHU3AITHS U | OPTaHMYECKUX BEIIECTB, MM OOBSCHCHHS OTHEIHHBIX (PaKTOB U
IIOJIMKOHACHCAIUA. siBneHu. Mcnoap3oBaTh XUMUYCCKYIO CUMBOJIUMKY JJI COCTABJICHUA

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 BHIOB IIACTMAacC, BOJIOKOH; IMPUMEHEHHE B
pa3MYHBIX ~ OTpacisaX. Lcmomb30BaTh  €CTECTBEHHO-HAYYHBIC
METOZBI TIO3HAHUS — HAOIIOIATh M ONHCHIBATH JEMOHCTPAIMOHHBIN
9KCIIEPUMEHT

Pa3nen 6. TeopeTnueckue 0CHOBBI XUMHU

6.1 | CrpoeHme aTOMOB. 2 Ypox
Ileprommaccxuii 13. | Xumuueckuil s1eMeHT. ATOM. Sapo aroma, M30TONBI. OJEKTpOHHAs | PackpblBaTh CMBICH  W3y4aeMbIX TOHATHH  (BBUISIBISTH — UX
3aKOH U
- 0007104Ka. DHEPreTHIECKHE YPOBHH, IOAYPOBHH. ATOMHEIE OPOUTANIH, S- | XapaKTepHBIE NPH3HAKHM), YCTAHABIMBATH HMX  B3aHMOCBS3b.
epuoaudecKas
on 0% e , P-, d- omementbl. OCOOEHHOCTH PACIpEENEHUs OIEKTPOHOB 110 PackpriBaTh cmbicn nepuoanueckoro 3akona /. M. Menneneesa u
HMUUCCKIX OpOMTaIsiM B arTOMax OIEMCHTOB INEPBBIX YCTHIPEX MEPHOJIOB. JIEMOHCTPUPOBATh €r0 CHCTEeMAaTH3UPYIOLIYI0, OOBSCHUTEIbHYIO U
SIIEMEHTOB ?{HGKTPOHHM K?H(bI/IrypaLlI/Iﬂ ag)MOB' IPOrHOCTHYECKYI0 (QYHKIMM. XapakTepu3oBaTh dIEKTPOHHOE
JLIL Meneneena epuoaudeckuii  3akon n Ilepuosmveckas CHCTEMa XMMMMECKHX | oioopye  aTOMOB  XMMHUECKHX 3IeMEHTOB 1—4  TIepHONOE,
o anementoB JI.MI. Menneneea. CBs3p IEPUOAMYECKOTO 3aKOHA U
N UCTIONB3YsT  TOHATHS  S-, P-, 0-31meKkTpoHHBIE — OpOHTAH,
Ilepuoguueckoii cucremsl xumudeckux anemenTos .M. Menneneesa ¢
. . SHepreTudeckre ypoBHU. OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
COBPEMEHHOW TEOpHeil CTPOECHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS 9 .
CBOICTB XMMMYECKHX 5IEMEHTOB H 00pasyeMbIX HMH TpocTeix u | CBOMCTB XMMHTCCKHUX S/ICMCHTOB M HX COCAMHCHUN MO NCPHONAM 1
CII0’KHBIX BEIIECTB T10 IPYIIAM H TeproaM. 3HaueHue neproymdeckoro | TPYnnam Iepnommieckoii cuctemst J1. M. Menneneesa
3aKOHA B Pa3BUTHH HAYKH.
6.2 | Ctpoenue 2 Ypox
BeecTsa. 14. | Ctpoenue BemiecTBa. XHMMHUUYECKas CBS3b. BWABI XMMHYECKO CBsi3M | PackpbiBaTh CMBICH  W3y4aeMbIX MHOHATHH  (BBIOENSATH  UX

(KOBaJIeHTHasE HeETOJISIpHAasT W TIOJISIPHAs, WOHHAs, MeTaJuIndecKas).
MexaHu3MBbl 00pa30BaHUsI KOBAJICHTHOH XUMHYECKOH CBSI3H (0OMEHHBIH
U JIOHOpHO-aKLeNnTopHelil). Bomoponnass cBa3b.  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. ITpoBOIUTE BBIYMCIEHUS C HWCHOJIH30BAHUEM IIOHITHS «MaccOBas
BemectBa MONEKYJISIPHOTO M HEMOJICKYJSIPHOTO CTPOCHHUS. 3aKoH
BEILIECTB JIOJIS BEIIECTBA B pacTBOpe». BraneTs n3yyaeMbIMH XUMUIECKUMHA
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
[NonsiTre o nucnepcHbIX cucTeMax. MICTHHHBIE M KOJUTOMHbIE PacCTBOPBI.
CMEIIEeHHs XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
MaccoBasi 1014 BellecTBa B pacTBope. .
. Bo3neiictBust (npunHuun Jle Illarense). CocTaBisTh ypaBHEHUS
Knaccudukanms  Heoprammyeckux  coeauHeHuil.  Homenkmatypa . .
peaKLuii pa3NuYHBIX TUIOB; MOJHBIE M COKpAIIEHHBIE ypaBHEHUS
HEOPraHWYECKHX BELIECTB. [ eHeTHYeckas CBs3b HEOPraHWYeCKUX .
peakLuii MIOHHOTO OOMEHa, YUMTHIBAsl YCIOBUS, NIPU KOTOPBIX ITH
BEILECTB, PUHAUICKAIINX K PA3IMIHBIM KJlaccaM
peakuu UAyT 10 KOHIIA.
6.4 | Xumudeckue VYpok
pearnuu 16. . Wcnons30BaTh  €CTECTBEHHO-HAYYHBIE METOABI  MO3HAHHSA —
Xumuueckass peakums. Kiaccudukaiys XUMHUYECKUX peakUUid B
- o npoBeJicHHe,  HaONIOZEHWE M ONMCAaHWE  XUMHYECKOIro
HEOPraHUYEeCKOH M OpPraHM4YeCKOW XHUMHH. 3aKOH COXPAaHEHUS Macchl
JKCIIEPUMEHTa (JIEMOHCTpPAllMOHHbIE M JAOOPATOPHBIE OIIBITHI,
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHHS SHEPTUU MIPU XUMUYECKHX
caKLIsIX IpakTH4yeckue palboThl): 1O ONpEeNeNeHUI0 Cpeasl  BOIHBIX
P pacTBOpPOB BEUIECTB, pEaKUUid HOHHOTO OOMEHa, BIUSHHIO
Ppa3IUUHBIX (AKTOPOB HA CKOPOCThH PEAKIIHI.
6.5 | CxopocTs peakuum, 17. | CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pasgHbIX (akropoB. | CrnenoBaTh IpaBWiIaM IOJB30BAHMA XHMHYECKOM MOCYIOH W

ee 3aBUCHMOCTh OT
pa3iM4HbIX
(akxTopoB.

OOpatumble peaknuu. XUMHUYeCKOe paBHOBecHe. DaKkTOPHI, BIHSIONINE
Ha COCTOsiHUE Xxumuudeckoro pasHosecus. IIpunnun Jle Ilarense.
OnexTponutnyeckas aucconuanus. CUIbHBIE U cladble SJIEKTPOJIHTHI.
Cpena BOIHBIX PacTBOPOB BEIIECTB: KUCHas, HEHWTpalbHAs, IIeI0YHasl.
Peakiiun noHHoro oomMeHa.

OKHCITUTENBHO-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
OMBITOB  (pa3joXEHHWE TEepPOKCHIa BOAOPOAAa B  IMPHCYTCTBUU
KaTajau3aTopa, ONpeAesieHuEe Cpelbl PACTBOPOB BEIIECTB C IMOMOIIbIO
YHHUBEPCATHFHOTO WHAMKATOPA, PEAaKIMH MOHHOTO OOMEHa), IPOBEICHHE
MIPaKTUIeCKO paboThl «BimsHue pa3nudHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOU PeaKIHm.

PacueTtHble 3amaun.

PacueTsl 1O ypaBHEHWSIM XUMHUYECKHX pEaKklIud, B TOM YHCIE
TEPMOXUMHUYECKHE pacueThl, pacueThl C HCIOJIb30BAaHUEM TIOHSATHUS
«MaccoBas JI0JIs BEIECTBAY.

nabopaTopHeIM  00OpynoBaHHEM. lIpencTaBiaTh  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

7.1

Hemeramisr

2

Ypok

18. | Hemeramnel. Ilonoxenue HemeTauioB B Ilepwommdveckoil cucrteme
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
COEIUHEHUH, MOATBEPXKAAs 3TO ONUCAHUE NMPUMEPAMH ypaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX peaknuil. 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 H3y4aeMbIX BEIIECTB, PACIO3HABATh OIBITHBIM ITyTEM
aHHOHBI, NPUCYTCTBYIOLIME B BOJHBIX pacTBOpax. Mcmomp3oBath
€CTECTBEHHO-HAYYHbIE  METOJbl IIO3HAaHUSI —  IIPOBEACHHUE,
HaOMIOZIGHWE W ONHMCaHWe  XHMHYECKOTO  JKCHEpHMEHTa
(meMOHCTpalMOHHBIE W JIADOpATOpPHBIE OIBITHI, MPAKTHYECKUE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOTO SKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUIH COOTBETCTBYIOUIMX PEAKIUN M JIenaTh
BBIBOJABI Ha uX oOcHoBe. CnenoBaTh MNpaBHJIaM IOJIb30BaHHSA
XMUMHYECKOH Tocymoil u  yabopaTopHBIM  00OpYIOBaHUEM.
IIpoBOOUTH BBIYMCIEHUS 110 YPABHEHHUSAM XMMMUYECKHUX PEaKLUi.
CaMoCTOSITEIBHO ~ IUIAaHMPOBAaTh U OCYWIECTBISTH  CBOIO
MO3HABATENIbHYIO0 JEATENbHOCTh; IPUHUMATh AKTUBHOE y4acTHE B
TPYNIIOBOH Y4eOHOH e TeTbHOCTH

7.2

MeTamisl

2/4

Ypok

19. | Meramuter.  Ilonoxenwe MetauioB B [lepuoanveckoil  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
THIPOKCHU/IA AFOMUHHS C PACTBOPAMH KHCJIOT H IIIeI04eH, 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 — METAJIOB M HMX COEJUHEHHH ¢ y4EToMm
CTPOEHMS MX aTOMOB M mojoxkeHus B llepuonnueckoil cucreme
xumuyeckux sneMeHToB [[. U. MenneneeBa. XapakTepu3oBatb
(omuchIBaTh) OOLIME XUMHUYECKHUE CBOWCTBA METAJUIOB, UX
BOKHEMILINX 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
OKUCJIMUTEIbHO-  BOCCTAHOBHUTEJBHBIX PpEAKUUHA  IOCPEACTBOM
COCTABJICHUS AJIGKTPOHHOIO OanaHca 3THX peakiuid. [IpoBoauTH
peaKkIy, MOATBEPKIAOIINE XapaKTepHblE CBOMCTBAa HM3y4aeMbIX

BEIIECTB, pACIO3HABATh OMBITHBIM IyTEM HOHBl METANJIOB,
INPUCYTCTBYIOLME B  BOAHBIX  pacTBopax. Vcmons3oBath
€CTeCTBEHHO-HAayYHble = METOJBl IO3HAaHHUA —  IIPOBEACHUE,
HaONIOZIGHWe M ONMCaHMe  XHMHYECKOTO  JKCIEepHUMEHTa

(meMOHCTpalMOHHBIE W JIaADOpATOpPHBIC OIBITHI, MPAKTHYECKUE
pabotsl). [IpencraBasTh pe3yabpTaThl XHMHIECKOTO SKCIIEPHMEHTA B
¢dopmMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX DPEaKkIHMH W AENaTh
BBIBOABI Ha HX ocHoBe. CiemoBaTh MpaBHIaM MOJIb30BAHUS
XMUMHYECKOH Tocymod u  1mabopaTopHBIM  00OpYZOBaHUEM.
IIpoBOIUTE BBIMHMCIEHHS 1O YPaBHEHHAM XUMHUYECKUX PEaKIHMH.
CaMOCTOSITEeIbHO ~ IUIAHUPOBAaTh U OCYIIECTBISITH  CBOIO
[IO3HABATEJIbHYIO JI€ATEIbHOCTD; IIPUHUMATh AKTUBHOE Y4acTHE 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
peakuuu, eciu OAHO M3 BEUIECTB MMeeT npumecu. Paccunmrarth maccel
BEI[ECTBAa WM 00BbeMa Ta30oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBA.
PaccuunTath Macchl (00beMa, KOTMYECTBA BEIIECTBA) IIPOTYKTOB PEAKIIHHY,
€CJIM OJTHO U3 BEIIECTB UMEET IIPUMECH.

21.

IIpodeccuonaibLHO OpHEHTHPOBAHHOE cojep:kanue: Paccuurars 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
MOJTyYEeHHs] Ba)KHENIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHANOB: BaXKHEHIINE CTPOUTEIILHBIC
MaTepHuaibl, KOHCTPYKI[MOHHBIE MaTepUabl, KPackH, CTEKJIO, KePaMUKa,
MaTepuaiasl U1 OJIEKTPOHUKH, HAHOMATEpHallbl, OpPraHUYECKHE U
MHUHEpPaIbHBIC yI00pEHMS.

XuMus ¥ 340pOBBE YEJIOBEKA: IPaBUIIa UCIOIb30BAHUS JICKAPCTBEHHBIX
Mpenaparos, MpaBuiia 6€30MacHOr0 UCHOJIB30BaHUS IIPENapaToB OBITOBOM
XMMHU B TIOBCETHEBHOM JKU3HU.

Peanmuzanmsi MEXNpEIMETHBIX CBSI3€H IIpH  M3y4YeHHMH oOOmed u
HEOpPTaHNYECKOH KJIacce  OCYILECTBIIICTCS  uepes
UCTIONIb30BAaHME KaK OONIMX eCTECTBEHHO-HAYYHBIX IOHATHH, Tak M
MOHATUH, ABIAIOIINXCA CUCTEMHBIMH M OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOI'O IUKJIA.

OOuye ecTecTBCHHO-HAay4YHble IOHATHS: Hay4dHbIH (akT, rumoresa,
3aKOH, TEOpHs, aHalIW3, CHHTE3, KIacCH(UKAIMs, IEPHOINIHOCTS,
HabJIoieHue, YIKCIIEPUMEHT, MOJICTIUPOBAaHIE, H3MEPEHHE, SIBICHUE.
®dusuka: Matepus, SJHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
HOH, M30TON, PaJHOaKTHBHOCTb, MOJIEKYJIA, YHEPIeTHUECKUI ypPOBEHB,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (QU3HMUECKHE
BEJTMYMHBI U SIUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Bronorns: xnerka, opraHM3M, 3KOocHCTeMa, Ouocdepa, Makpo- Hu
MHKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

l'eorpadus: MuHepayibl, TOPHBIE IIOPOJbI, IOJE3HbIE HCKOMAeMbIe,
TOITUBO, PECYPCHI.

xumMud B 11

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

ITPOMBINIICHHOCTH, HAHOTEXHOJIOTUH.

HanpaBJeHUs] pa3BUTUS XUMHYECKOW HAyKd M TEXHOJIOTHH.
[MpumensTe mpaBuiia Oe3omacHOro oOpalieHHs C BeleCTBaMH,
UCTIONB3YEMBIMU B IOBCEIHEBHOMN >KM3HHU, MpaBUia IOBEICHUS B
Henax cOepexeHus 3I0pOBbs U OKPYXKAIOLIEH NPUPOTHON Cpeasl;
MOHMMAaTh Bpex (OIMAacHOCTH) BO3AEHCTBUS HA JKMBBIE OpPraHU3MBI
ONPENEIICHHBIX BeIlecTB cMblca nokaszarens [IJIK, noscHaTe 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 OKpy»Kawuled cpeasl. Mcnoiab3oBaTh
MOJyYeHHBbIE 3HAHMSI W TIPEJCTaBIeHHS O cdepax AeATEITBHOCTH,
CBA3aHHBIX C HayKOﬁ 1 COBPEMCHHBIMU TEXHOJIOTUAMU, KaK OCHOBY
JUIsl OPHEHTAllMM B BBIOOpE CBoel Oyayluei npodeccHoHaIbHON
nesitenbHOCTH. [IpuHHMMAaTh ywacTue B OOCYXXICHHH IpobieMm
XUMHYECKOM U DKOJOIMYECKOM HanpaBJICHHOCTH, BbICKA3bIBATH
COOCTBCHHYIO MO3UIMIO MO MPOOJIEeMEe M TpeiJiaraTh BO3MOYKHBIC
IIyTH €€ peleHns

IIpomexxyTouHas -
arrectaims B (opme
nudpepeHIaIbHOTO

3adera

Bcero: 44
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6. YCJIOBUSA PEAJIN3ALIIMA YYEBHOI'O ITPEJIMETA XUMMUSA

6.1 MaTepuaabHO-TeXHHYECKOe 00ecrevyeHne

[Tporpamma ydyeOHOro mpeamera XuMHUsl peanuszyeTcs B ydeOHOM kaOmHeTe XHUMUH, B
KOTOPOW UMEETCSI BO3MOKHOCTh O0ECTICUNTh CBOOOIHBIN JOCTyN B THTEpHET BO BpeMst 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;

— MaruutHo-MapKkepHas J0CKa;

— Harnsaaeie nocoOust (KOMIUIEKTBI YYeOHBIX TaOJHUIL, IUIAKAThI: «IIEPUOINYECKasi CUCTEMa
XUMHYCCKHX 371eMeHTOB JI. M. MeHieseeBay, MOPTPEThI BBIIAIOIIMXCS YUCHBIX-XHMHKOB);

— JlemoHcTpannoHHOe 000pyaoBaHue (00IIero Ha3HAYeHHs U TeMaTH4eCKre HaOophl);

— JlaboparopHoe ob6opyaoBaHue (00IIeT0 HA3HAYCHUS U TEMAaTHYECKUE HAOOPHI);

— 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 yueOGHO-METOIUYECKON JOKYMEHTAIIHH;

— @oH/1 OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 UndopmannonHoe odecnevenne peajsu3anum NporpaMmmbl

B OubGnuoteunsiii Qo BXOAAT y4uyeOHMKH U3 (enepasbHOro mnepedHsi y4eOHUKOB,
JIOMYIIEHHBIX K MCIIOJIb30BAaHUIO MIPU PeaIN3alii UMEIOIIUX IrOCyIapCTBEHHYIO aKKpeIUTalUIo
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEaHEro OOIIEro
0o0pa30BaHUsl OpPraHM3ALUSAMH, OCYILECTBISIOUIMMHU OOpa30BaTENIbHYIO JEATEIBHOCTh U
YCTAHOBJICHUS MPEAEIBHOTO 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/)  (xommekmuu ~ "®ITY. 10-11 1. Usp-Bo  «lIpocBemieHue».
O061eobpa3zoBaTeNbHbBIE PEAMETHI).

B o0pazoBaTenbHOM IpoIEcCce HUCIONIb3YIOTCS IEKTPOHHBIE 00pa30oBaTeNIbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJB30BAHUIO  TpU  peald3allid  UMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa3oBaTeNbHBIX HPOTrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIIero
o0Opa3oBaHUs, YTBEPXJICHHOTO MpukazoM Muanpocsemenus Poccunm 18.07.2024 N 499.
(3aperucrpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcCHOBHBIC HICTOYHUKHU:

1. Tabpuensu O.C., OctpoymoB WM.I'. Xumus. Texnonornueckuit npoduib: yued. s
CTYJIEHTOB YyupexJeHuil cpen. mnpod. obOpazoBanus; l-e wusnmanme. OOmecTBo ¢
OTPaHMYEHHOW OTBETCTBEHHOCTHhIO OOpa3oBaTeNbHO-U3AATENbCKUI LEHTp "Akagemus’,
2024 r.

2. Tabpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun 1 yrpakHeHHs: yueO. mocodue ams
CTYIEHTOB YyupexjaeHuil cpen. mpod. OOpazoBanusa. 1-e wuszmanue; OOmIECTBO C
OTPaHWYEHHOW OTBETCTBEHHOCThIO OOpazoBaTENbHO-U3IATENLCKHUN EHTP "AKaJaeMusy,
2024 r.

3. Pymwuruc TI'.E., ®enapaman @.I. Xwumusa: 0a30Bblii ypoBEeHb: Y4YeOHUK IS
00pa30oBaTeNbHBIX OpraHU3alli, peayln3yIoIUX 00pa30BaTeIbHbIE IPOrPaAMMBbl CPEIHETO
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npodeccuoHalbHOTO  oOpa3zoBaHmsi; 1-¢  wu3maHWe.  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  OOpaszoBaHus. 1-e  u3gaHue;  AKIMOHEpHOE  OOIIECTBO
"UznarensctBo "[IpocBemenue”, 2024 r.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

Xumus. ONEKTPOHHOE HarjsAHoe Imoco0ue M CTYIAEHTOB, OOydYaroluxcs 110
npodeccusm u cnenuanbHocTaM CIIO. B cocraB Harmsgnoro mocobus Bxoaut 30
JJIEKTPOHHBIX IIAKATOB C MHTEPAKTUBHOM HaBUrallUEH, a TAKXKE KOHTPOJIbHO-OLICHOYHBIE
Marepuaibl, OTHOCAIIMECS KO  BceMy  cojaepxaHuto  aucuumuiiael. OO0
"U3JATEJIBLCKUI LIEHTP "AKAJIEMUS",

Xumus. TexHonoruveckuii mpoduib. DICKTpOoHHAs padodas TeTpaib IS CTYICHTOB,
oOyuarommuxcs 1o npogeccusm u crnenuansHoctsam CIIO. DnektponHas paboyas TeTpaib
COCTOMT M3 pa3JIeliOB, BKJIIOYAIOIIUX CIEAYIOIKE OJOKH: TEMbl C MHTEPAKTUBHBIMU
3aJaHUsAMU M DpUMEpaMHM pPEIIECHUs THUIIOBBIX 3a7ad, TEPMHUHBI, U OIPEACICHUS.
KOHTpPOJIbHbIE paboThl, J1a0OpaToOpHble U NpakTHUecKUe paldoThl, MnpoekTsl. OO0
"U3JATEJIBLCKUI LIEHTP "AKAJIEMU".
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