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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpEeIHET0 00IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumny,
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHUS (enepalibHOM 00pa3oBaTeNbHONW MPOTrpaMMbl CPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepabHOM TroCyIapCTBEHHOM
oOpaszoBatenbHOoM ctanaapre COO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusax Poccuiickoir dexepanuu, peamnu3yrOMUX
OCHOBHbIE 00pa3oBaTeIbHbIE IMPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocriutanus B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJAXOJOB K pa3pabOTKe MporpaMmbl MO XUMHUH, K OIpeIeieHHI0 o0Ien
CTpaTeruu 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSL OOYYaIOIIMUXCS CPEACTBAMU YUEOHOrO MpeaMeTa
«Xumus» aas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHbIE IMOJOXKECHHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH Ii€Jiel, COJep)KaHus, pe3yibTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMoO€  BBIIYCKHUKaMU  00I1eo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThl0 HMX 0O0pa3oBaHHOCTH. OHO  CIyXKHT
3aBepLIAIONIMM 3TalloM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHCTeMe XMMHYECKOTo oO0pa3oBaHMs. OTH LEHHOCTU
KacaloTcsl TIO3HAHUSI 3aKOHOB IMPHUPOJbI, (HOPMUPOBAHHMS MHPOBO33PEHHSI M OOIIEH KyJIbTYphl
YeJI0BEeKa, a TaKKe HSKOJIOrMYecKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npuUpoIHOM cpene. Peanusyercs xuMuyeckoe oOpa3oBaHue 00y4arOUIMXCsS HAa YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMHU y4eOHOTo MpeaMera «XUMUs», CoJep:KaHuEe U MOCTPOEHUE
KOTOPOTO ONpeAENCHbl B MpOrpaMMe MO XHMHUHM € Y4YETOM CHElU(PUKH HAyKH XUMUH, €&
3HAYCHUs B MIO3HAHUH MPHUPOJIBI M B MATEPHAIHHOM KHU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIUX
Hesnel ¥ NPUHIUIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii deneparum.

XuUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOylo poJjib B COBPEMEHHON
[UBUIIN3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHaTbHOW KyJbTypbl. OHa BHOCHUT CBOH BKJIaa B
(dbopMUpOBaHKE PALlMOHATIEHOTO HAYYHOT'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarollleM MUpPE KaK O €IWHCTBE MPUPOIBI U YeIOBeKa, KOTopoe GOpMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHUSL.

TecHo B3auMOAEWCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaia
HEOTHEMJIEMON YacTbI0 MHPOBOUM KYJIbTYphl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO Tpyna Hu
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMEeHHass XMMHUsl KaK HayKa cO3HJaTeNbHasl, KaKk HaykKa
BBICOKMX TE€XHOJIOTHMM HallpaBJIeHa Ha pellIeHUE INI00aJbHBIX MPOOIeM YCTOWYMBOIO Pa3BUTHUS
YEeJIOBEUYEeCTBA — CBHIPHEBOM, DHEPreTUYECKOH, IUIIEBON, HIKOJOTUYECKOW O€30MacHOCTH H
OXpaHbl 37J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M TNPHHLMIAMH CpelHero oOImero oOpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbI ypOBEHb U3YUEHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOyYaroluxcs, HEOOXOAUMYIO MM st
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COIIMYyMa,
NPOIOJDKEHNs 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiomuMu  npeaMera «XuMus» SBIAIOTCA 0a3oBble Kypehl — «OpraHudeckas
xumus» 1 «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUH 10 HEOPraHMYECKOW XMMHUH (C BKIIOUEHHEM
3HaHMN U3 OOIIEH XMUMHH) U OpraHndeckor XxumMuu. GopMUpOBaHUE NAHHOW CHCTEMbI 3HAHUN
Opyd HM3Y4YCHHUHU TMpenMeTa OOEeCIeYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BELIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas xumus» U «OO0mas 1 HeopraHuyecKkas
XUMHUSA» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3YUYECHHUIO
y4eOHOro Martepuana u OOyCJIOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BHUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOW XHMMHHM BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKHX COCIUHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U DIJICKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOIy4aroT
pasBUTHE C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa3oBaHUsS IE€PBOHAYaJIbHbIC
IPECTaBICHUS O XUMUYECKOH CBA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjIOM 3peHusl B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3yYeHHbII Ha YpPOBHE OCHOBHOIO o0OIIEro o0pa3oBaHUs TEOPETHUYECKUI MaTepuan u
(akTOJIOrMUECKUE CBEJCHHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKkasi XUMHUsD» O00yUYaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3UIIMM,
riy0xe MOHATh HCTOPUYECKOE H3MEHEHME (DYHKIUMI 3TOro 3akoHa — OT oOoOmaromiei 110
OOBSICHAIOLIEH U POTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEHMILMX BEILECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE 0 XMMUYECKUX PEAKLHAX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUS
nomnonHsiercas B Kypcax 10 u 11 KkiaccoB 3ieMeHTaMHM  COJEp)KaHUs, HMEIOIIUMU
KyJIBTYpOJIOTMUECKUI M MPUKIAAHOM Xapakrep. OTH 3HaHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYIMMH HayKaMM, PAacKpbIBalOT €€ poJib B II03HABAaTEIbHOM U
IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpoOLECCy
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(POPMAIMIO M MPUMEHSTh €€ JUIs MONOJHEHUs 3HAHUH, pelIeHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3a7ad. B menoM coxeprkaHue
y4eOHOro nmpeaMera « XuMUs» JaHHOTO YPOBHS M3yYEHHUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yy4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MMOHMMaHUS (PUIOCOPCKUX HMIEH, TaKMX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYeCKOro MHUpa, 00yCIOBIEHHOCTb CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTb IIPUPOJIHBIX SIBJICHUH ITyTEM DKCIIEPUMEHTA
U pelIeHHs NPOTHBOPEUYMHA MEXJy HOBBIMU (aKkTaMHd W TEOPETUYECKUMHU MPEANOCHIIKAMU,
OCO3HaHME POJIM XMMHUHU B PEIIEHUH HKOJOTMUYECKUX MpolisieM, a Takxke mpolieM cOepexeHus
JYHEPreTUYECKUX PECYPCOB, ChIPbs, CO31aHUsI HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B mnuane pemeHuss 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALMU  OOyYaroLUXcs
INPUHATBIE MPOrPaMMOM IO XMMHHM TOJIXOJBl K ONPENEICHUI0 COAEPKAHMS M MOCTPOCHUS
npeaMera npeaycMaTpuBaroT (pOPMHUPOBAHUE YHHBEPCAJIBHBIX YYeOHBIX NEHCTBHUH, MMEIOLIUX
6a30Boe 3HaUEHHE JUISI pa3IMYHBIX BHJIOB JEATEILHOCTH: PELICHUs TPOoOIeM, MOKNCKa, aHaJIn3a U



o0paboTkn wuH(pOpMaAIK, HEOOXOOUMBIX s MPUOOPETeHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMHUHU.

B npakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, Tak U
HA YpPOBHE cpenHero oOmiero o0pa3oBaHUs, TMpPU  ONPEIEICHUH COJepiKaTelbHOU
XapaKTePUCTUKU LEeJeHd HU3y4YeHHUs NpeIMeTa HaIlpaBJICHUEM MEPBOCTENECHHOM 3HAYMMOCTH
TPaJAMLMOHHO MpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak obnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUUYECKOW [EeATENIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJibTyphl. C METOAMYECKOW TOYKM 3pEHHUs] TaKOW TOAXO0d K
OIIPEIEIICHUIO LIENIeN N3YUEHUs IPEAMETA SABJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO JaHHOM TOYKE 3peHUs IJIABHBIMH LEJIAMHU U3y4YeHUsS Ipeamera «XUMHsD Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XHUMHUYECKUX 3HAHMM KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B OCHOBE KOTOPOH JiekKaT KJIIOUEBbIC MOHSTHS,
(yHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HaKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMupOBaHHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX PEaKIUui, HEOOXOIUMBIX I MPHUOOPETECHUSI YMEHH OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SIBJICHUI, UIMEIOIINX MECTO B MIPUPOAE, B MPAKTUYECKON U
MOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHHH U CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWil 0e301acHOro
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKA LieJei U 3a/ay U3y4eHus MpeaMeTa B
nporpamMme 1o XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cHCTeMe cpefaHero obmiero ooOpaszoBanusi. CeromHs B MPENOJAaBaHUU XUMHUHU B OObIIei
CTENEHH OTAAETCA NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE CoOJlep:KaHus OOydeHus,
OpPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHUKA 0O0I€00pa30BaTeIbHOW OpTraHU3aINH,
BJIQ/ICIOIIET0 HE HAOOpOM 3HAHMMU, a (PYHKIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSAMH aKTUBHOTO MOJYYEHMs] 3HAHUM M MPUMEHEHHUS UX B PEATbHOW JKU3HU JUISl PELCHUs
IPAKTUYECKUX 3ajau.

B cBs3u c oTMM nOpu U3ydeHHH IpenMera «XHUMHS» JOMUHHUpYIOLIee 3HauyeHHe
MPUOOPETAIOT TaKue IeNU U 33Ja4H, Kak:

ajganTanus OOyYaromMXCs K  YCJIOBUSM JTUHAMUYHO  DPa3BUBAIOLIETOCS  MUDA,
(dopMHpOBaHHWE WHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEILbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHE Yy OOYYAlOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3/IMYHbIX BUJIOB JIEATEIbHOCTH: PEIICHUs ITPOOIIEM,
MOWCKa, aHaimm3a W 00paboTKM WHGOPMAIUU, HEOOXOAUMBIX I TPHOOPETEHHUs OIbITa
NEeSTEIbHOCTH, KOTOpasl 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Ui OLIEHKH C
MO3UINI DKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKHUX MPOIIECCOB
Ha OpPraHu3M 4eJoBeKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, HHTEIIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4Jaromuxcs: CIOoCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHMUS [0 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BATh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y9eOHOW U Hay9IHO-TIOMyIIPHOU WH(DOPMAIIMA XUMHUYECKOTO
COJIepKaHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUaAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOMIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIHWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHWE Y OOydammxcs YOexAEHHOCTM B TyMaHUCTHYECKON HaIpaBICHHOCTH
XUMHUHM, €€ BaXHOW PpOJIM B  pEIIeHWH TJI00aNbHBIX  MPOoOJeM  palloOHaIbHOIO
MPUPOJONOIB30BAHMS, MOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAHEHUS MPUPOJHOTO
paBHOBECHsI, OCO3HAaHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHUS K MPUPOJAEC U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETCHHS OMbBITA MCIIOIB30BAHUS TOMYUYCHHBIX 3HAHUM JJISI TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYALIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebHOM mnaHe cpemHero odiero oopazoBaHus mpeaMer « Xumus» 0a30BOro ypoBHSA
BXOJIUT B COCTaB IpeaMeTHON 00nacTn « ECTeCTBEHHO-HAYYHBIE MPEAMETHD).

OO0miee YuCiIo 4acoB, OTBEACHHBIX ISl U3YyUYCHUS XMUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopa3oBaHus, cocTaBisieT 68 yacoB: B 10 kimacce — 68 vacos (2 yaca B Heneno), B 11
KJacce — 68 JyacoB (2 Jaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMMHU

ITpenMer opraHMuYecKoil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJyYECHUU
HOBBIX BEIIIECTB U MaTepUasoB. Teopus CTpOEHUs OpraHuuecKkux coequHenuii A. M. bytneposa,
e€ OocHOBHbIE MOJIOKEHUA. CTpyKTypHbIE (OPMYJIBI OpPraHUYECKUX BellecTB. l'omororus,
n30Mepusd. XMMHUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSX — OAMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBnenne o  kiaccudukauMum  opraHuueckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIMHEHUI (cucreMarudeckas) W TPHUBHAJIBHBIE Ha3BaHUS BaKHEHIIMX
IIPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE W ONHCAaHUE JEMOHCTPALMOHHBIX ONBITOB II0
IIPEBPALCHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHuU (IJIaBjieHUe, OOyTriIMBaHUE U FTOPEHUE).

YraeBoaopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMHM psa. MeTaH m 3TaH — mpocTennine
NPEJCTaBUTENIN AJIKAHOB: (PH3MUECKME M XHUMHYECKHE CBOMCTBa (peakuuu 3aMelIeHHs U
rOpeHUs), HaX0XACHUE B IPUPOJIE, OTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psAl. DTWIECH U MPONWIEH — IPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOICTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHUS, THIpaTalluy, OKUCIIEHUS U TIOJIMMEPU3ALINN), TIOTYYEHUE U IPUMEHEHNE.

Ankanuensl: OytamueH-1,3 m metmiOyTtaauen-1,3: cTpoeHHE, BaXKHEUIINE XUMUYECKUE
cBoMcTBa (peakuus noaumepusanuu). [losyuyeHne CHHTETHYECKOT0 KaydyKa U pe3UHBbI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psia. AUETHIeH —
NPOCTEUIINI MPEICTABUTEIh AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakuuy TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAIlH, TOPEHHUS ), TOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKME M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIY4YEHHE M IPUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue c0UCmMea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTyUeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJIAMH,
IIPUHAUIEKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[TpupoaHble UCTOUHUKH YIIeBOAOPOJOB. [IpupoHbIii ra3 U MOmyTHbIE HEQTSIHBIE Ia3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TeperoHkKa, KpEeKUHT
(TepMHUYECKUM, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(YTH, UX NPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ MPOIyKThl €ro NepepadboTKH.

OKCHEpUMEHTAJIBHBIE METOJbI N3Y4YCHMs BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTs» u «Yromas», MoaeIupoBaHue
MOJIEKYJl YTJIEBOJIOPOJIOB W TaJOT€HONPOU3BOJHBIX, MPOBEIEHHE NPAKTHYECKOW pPaOOTHI:
MIOJIyYEHUE STUIICHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnble 3anaun.




Bobuncnenuss mo ypaBHEHUIO XUMHUECKOM peakuumu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pPEaKlMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIN MPOILYKTOB PEAKLIUN).

KucJiiopoacoaep:kamnue opranHudeckne coeJuHeHust

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOCHHE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTMBHBIMU METallaMH, I'aJIoOT€HOBOJIOPOJAMHU, FOPEHHE),
npuMeHeHue. BoropoiHble ¢BA3M MeX Ay MOJIEKyJaMH ciupToB. JleficTBue MeTaHOIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHHUPTHL. OTHICHIJIHMKOIb M TIMIEPUH: CTpOEHHe, (U3UYeCKHe u
XMMHYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO IIETOYHBIMU METalJIaMi, Ka4eCTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl M kemouwl. DopManbIeruj, aueTalbAETHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOICTBa (peakLMU OKHMCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEaKIIMN),
[I0JIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeniebHbIe KapOOHOBbIE KUCIOThl. MypaBbuHAs U YKCYCHasi KUCIIOTBI:
CTpOEHUE, PU3HMUECKUEe U XUMUUYECKHE CBOICTBA (CBOWCTBA, OOLIME JUIsl Kjlacca KUCIIOT, peakLus
TepuUKalMK), ToJydyeHHe U mpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUpPOB.

VYrneBoasl: cocTaB, KilacCU(pHUKaIMA yIIeBOAOB (MOHO-, 1U- U MoJucaxapuabl). ['moko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE M XUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Meau(ll), okucinenue amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnronosa kak npupojassle noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaYeCTBEHHAs PEaKusi C HOJAO0M).

OKclepUMEHTalbHbIE METO/Abl M3Y4YeHMs BELIECTB M HUX IPEBpallleHHi: NpOBEJeHHUE,
HaOJIOIGHHE W ONMCaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHUPTOB (OkHciaeHHe 3TaHona okcuaoM wmeau(ll)), mMHoroaromHsIx
cnupToB (B3auMopeiicTBue rmuepuHa ¢ rugpokcugoMm menu(ll)), ampaeruaoB (okucieHue
aMMHMaYHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxmMaja ¢ HOAOM), MNpPOBEACHUE IPAKTHUECKOM pabOThl: CBOHCTBa pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnble 3anaum.

Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTa PEaKkIHUHU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIMH).

A3oTcoiepikalie OpraHn4eckiue CoeMHEHNUS.

AMUHOKHCIOTBI Kak aM{QoOTepHble oOpraHudyeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha NpuUMepe TIiMIMHA). buonornuyeckoe 3HaueHHe
aMuHOKHUCIIOT. [lenTuasl.



benku kak nmpuUpoaHBIE BBICOKOMOJIEKYJISIpHBIE coefuHeHus. llepBuynHas, BTOpHYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OENKOB: THUIPOIM3, IAEHATYypalus,
Ka4eCTBEHHbIE PEeaKLMU Ha OEJIKU.

OKcrepUMEeHTalbHbIe METOJIbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HArpeBaHWM, LIBETHBIC
peaknuu OCIKOB.

BbicokomoiieKyIsipHBIEC COeIUHEHHA

OcCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUIl: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHSAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI — MOJMMEPU3ALNS U IIOJTUKOHEH AL

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeameTHble CBS3H.

Peanu3anus MeXIpeaIMETHBIX CBA3EH IPU U3y4YEHMM OopraHnyeckord xumuu B 10 kiacce
OCYILECTBJIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHSATHH, Tak MU
MOHATUH, SBIAIOIIUXCSA CUCTEMHBIMU JUIsSL OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCcTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAy4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupuUKalus, TI[EePUOJUYHOCTh, HAOIIOJEHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: Matepus, SHEPIUs, Macca, aTOM, DJIEKTPOH, MOJIEKYJla, JHEPIeTUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (pU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUSL.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BelIeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (O€IIKH, YTIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHOIorus: NUIIEBbIE POAYKTBI, OCHOBBI PAllMOHAJIBHOTO ITUTAaHUs, MOIOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MIpenapaTsl, MaTeprasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTquCKHe OCHOBbBI XUMHUHU

XuMHYEeCKUH d7eMeHT. AToM. Snpo aroma, H30TOMNBL. DJEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHH, TOAYPOBHU. ATOMHBIE OpOUTaiH, S-, P-, 0- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus 3JIEKTPOHOB M0 OPOUTANIIM B aToMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHass KOH(PUTyparus aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmdeckas cucrema XuMHUueckux osiemeHtoB /JI. W.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XHMHUYECKHX
anemeHToB . . MenzneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MTPOCTHIX U CIOKHBIX BEIIECTB
0 TPyMIaM U nepuojaM. 3HaueHHe NMEPHOIUIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBs3b. BUAB XUMHYECKOW CBS3U (KOBaJICHTHAs
HETOoJISIpHAsl U TOJIIpHAas, MOHHAs, MeTauindyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM



XUMHUYECKOU CBsi3M (OOMEHHBIM U JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaneHTHOCTH.
DneKTpooTpUliaTeNbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTne o AucHepcHBIX cucTeMax. VICTHHHBIC U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHuid. HomeHkmatypa HeEOpraHUYeCKHX
BEIECTB. ['eHeTHyeckas CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUUHBIM
KJ1accam.

Xumuyeckas peakuusi. Knaccudukanus XUMHUYECKHX peakuuid B HEOPraHUYEeCKOW Hu
OpraHMYECKOM XMMHH. 3aKOH COXPAHEHHUs MAcChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpALCHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle larense.

OnexTponutnyeckas aucconuanus. CuipHbIE W cina0dble 3JeKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIast, HEUTpaIbHAas, IIETOTHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METO/Jbl M3yYEHHsI BEUIECTB M MX IPEBpPALICHUN: JEMOHCTpPALIMS
tabnui «llepuoanyeckas cucrtema xumuueckux sneMentoB J[. M. MenpaeneeBa», u3ydeHue
MOJCNIe KPUCTAUIMYECKHX PEeImETOK, HAOII0JEHHEe H OMHCAaHUE JEeMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3oKeHHE IEPOKCHAAa BOJOpPOJAAa B TMPUCYTCTBUM KaTallu3aTopa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3znuyHbix (aKTOpOB Ha
CKOPOCTbh XUMHUUYECKOU PEAKIIUI.

Pacuérneble 3anaum.

Pacuérel N0 ypaBHEHUSIM XMMHUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJIB30BAHUEM TMOHATHS «MACCOBas JI0JIS BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogudeckoll cucTeMe XMMHYECKHX
anementoB JI. M. MenzaeneeBa U 0COOEHHOCTH CTpoeHHsI atromMoB. Dusnueckue CBOHCTBa
HEMETAIIJIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJIOT€HOB, cephl, a30Ta, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIMX HEMETANIOB U UX COCMHEHUHN.

Mertamibl. [lonoxenune meramnoB B [lepruoauyeckoil cUCTEME XMMHYECKHUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢duznyeckue cBoiicTBa MeTaysioB. CIUIaBbl METANIOB. DJIEKTPOXMUMHUYECKUN Pl HANpPSKEHUMN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWMIIUX METAJUIOB (HATPHM, Kauul, Kalabl[Ui, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHM.

O6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHneHne MeTamioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YUY€HHUs BEUIECTB U MX MPEBPALICHUN: HU3yYCHHE
KOJUTeKIIMA «MeTallbl U CIJIaBbI», OOpa3l0OB HEMETAIIOB, PEIICHHWE SKCIePUMEHTATBLHBIX



3aa4, HAONIOJICHWE W  ONHCAHWE JEMOHCTPAIMOHHBIX ¥  JTA0OPaTOPHBIX  OMBITOB
(B3aMMOJIeCTBUE THAPOKCHIA ATIOMUHUS C PACTBOPAMM KHCJIOT M IIEJIO4Yed, KauyeCTBEHHBIE
peaKIny Ha KAaTHOHBI METAJIOB).

Pacuérnbie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacYEThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMus 4 )KM3Hb

Ponb xumuu B 00eCriedeHIH SKOJIOTUICCKOM, SHEPTeTUICCKON U THIIEBON 0€30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHATHE O Hay4YHBIX METO/JAaX TO3HAHUSA BEIIECTB W XHUMHYECKUX
peaKkui.

[IpencraBiennss 00 OOMUX HAYYHBIX MPUHIMUIAX [POMBIIJICHHOTO MOIy4YeHHUs
BaKHEUIITNX BEIIECTR.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIIME CTPOUTEIIBHBIC MaTepHAIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKH, CTEKJIO, KE€paMHKa, MaTepuaybl IJis 3JICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpATIbHbIC yI0OpEHUSI.

XuMHsT U 3]I0POBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 MCTOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TTIOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNpeAMETHBIX CBS3€H MPH M3YyYEHUH OOIEl M HeOpraHM4eCKOW XMMHUU B
11 xmacce ocymliecTBISCTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK M TOHATHH, SBISIIONIUXCS CUCTEMHBIMH JIJIS OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAay4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpHUs,
aHanM3,  CHUHTE3,  KiaccUUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHsi, mMacca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKHI yYpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, OpraHm3M, JKOcHcTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuUHEpaIbI, TOPHBIE TIOPOIBI, MOJIE3HBIE UCKOMIAEMbIE, TOTIUBO, PECYPCHI.

Texunonorus: XUMHYECKast MIPOMBIIIIIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETHHBIX MaTepuasos, CeITbCKOXO035CTBEHHOE MIPOU3BO/ICTBO, THIIEeBas
MPOMBIIIUICHHOCTh, (papMaIreBTHYECKass MPOMBIIIIICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKHX
MpernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OO0YUYaIOIIMMHUCS
IporpaMM cCpeaHero ooOmero odpazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTtoanueckoii OCHOBOM Ui pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOrpaMM CpeIHEro o0IIero 0Opa3oBaHus ABJISETCS CUCTEMHO-/IEATEIbHOCTHBINA OIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYp€ JUYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS MpeameTa «XHUMHS» Ha YPOBHE CpeaHEro oomero obpazoBaHuUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHUIO;

HAJIMYME MOTUBALMU K 00yYEHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYaroUIMXCs PYKOBOJCTBOBATHCS B CBOCH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIMMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KyJIbTyphbl M CHOCOOHOCTH CTaBUTH LETH U
CTPOUTD KU3HEHHBIC IJIAHBI.

JlnyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMeTa «XHUMHsD» JIOCTUTAlOTCS B E€IUHCTBE
y4eOHOM M BOCHUTATENBHOW JIEATEIHHOCTH B COOTBETCTBUU C TYMaHUCTHUECKHUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HJ€alaMH POCCHICKOTO
TpaKIaHCKOTO O0O0IIecTBa, NPHUHATHIMA B OOIIECTBE HOPMaMU M TIpaBUJIAMHU TIOBEJICHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYaroIIUXCsl.

JIM9HOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPAXKAIT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4arouuxcs M0 peaju3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOTr0 BOCIMTAHMS

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaxX W IpaBUjaX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENBHOCTH IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pEIICHNH YUYeOHBIX U TT03HABATEIBHBIX 33/1a4, BHITOJIHCHUH XUMUYECKUX YKCTIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIK3€E PA3INYHBIX BHIOB YUeOHOMH JAESITETbHOCTH;

2) NaTPMOTHYECKOT0 BOCIMTAHMS!

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAaclIeJUI0 OTE€YECTBEHHOMU
XUMUU;

YBOXEHHsI K TPOIIECCYy TBOpPUECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTHIKEHHUS HAYKHU €CTh Pe3yJbTaT JUIUTENIbHBIX HaOII0JACHHH,
KPOTIOTJIMBBIX DKCIIEPUMEHTATIBHBIX TOMCKOB, TOCTOSTHHOTO TPYy/Aa YIEHBIX U TIPAKTUKOB;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TOCIEAYIONIEM aHAJIU3e
UH(POPMAIIUHU O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XMMHH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMUYCCKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHHUS, OPUCHTHPYSCh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OIIEHUBAaTh CBOE IMOBEJCHHWE W TMOCTYNKH CBOMX TOBAapUUIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECCTBUN STUX MOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbSA:

MOHMMAHUSA LIEHHOCTEeH 3I0poBOro M Oe3omacHoro obOpasza >KU3HHU, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOrofcHHs MPaBWJI OE30MACHOTO OOpaIeHUs] ¢ BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HH U B TPYAOBOU J€ATEITHLHOCTH;

MOHMMAHUSA UEHHOCTH NPaBWJI WHAMBUIYAIbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCJICJICTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS aKOTOJS,
HapKOTHKOB, KypPEHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIEI0BATEIbCKONW JIEATEIBHOCTH,
00I11IECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYTUX BUJIAX JIESITEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYCCKUX 3a7ad COIMAIBbHON
HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCHil pa3NIuvyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOISAM TpYJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TPAeKTOPHH OOpa3oBaHUS,
Oynyueit npodeccuu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEelH 00I1IeCcTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKH 1IEeTIECO00PA3HOTO OTHOIIEHUS K IPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOJeM, BIHSHHS SKOHOMHYECKHIX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HAHUS HEOOXOAMMOCTH WCIIONB30BAHUS JOCTHKCHUN XUMUHU ISl PEIICHUST BOTIPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUSITHS JIEWCTBHI, MPUHOCIIIMX BpeJ OKpYKarollell NpUpOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUATHBIE SKOJOTUYECKHE TOCHEACTBUS MPEITPUHUMAECMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HAJIMYUSl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJNbTYpPbI, OIBITA
JEATETbHOCTH  JKOJOTUYECKOW HAMNpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO03HABATEIILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH;



NOHUMaHMA CHeUM(PUKN XUMHHM KaKk HayKH, OCO3HaHUs €€ poilu B (OPMHUPOBAHUHU
PalMOHAIBLHOTO HAYYHOT'O MBIIIIEHMSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTABIEHUS 00 OKpYyXkKaroIleM
MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B NMO3HAHWM IPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny npobeM CoOXpaHeHHs! TPUPOTHOIO PAaBHOBECHUS;

yOSKIAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJII COBPEMEHHOW LWBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HaIIpaBICHHOCTH M Ba)XHOM POJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, PEIIEHUH II100aJbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MHUIIEBOH U HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCTeuYeHNH YCIOBHI YCIIEIIHOTO TPYy/Aa U SKOJIOTMYECKH KOM(POPTHOM KU3HHU KaKJIOTO YJIeHa
o0111ecTBa;

€CTCCTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHHMS CYIIHOCTH METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJB30BaTh MOJyyaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUHM OKPYXKAIOIIEro MHpa M IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIyYE€HHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHE 3HAHUS ISl PELICHUs NPodieM
B PEAJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K TO3HAHUIO U MCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTMBHOMY IIOJyYEHMIO HOBBIX 3HAaHMW 10 XHMHM B COOTBETCTBUU C IKMU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyla B pa3iIuyHbIX chepax mpodeccHoHaTbHON
JEATEIBHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS y4eOHOro mpeaMera «XUMHUsS» Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble U1l (OPMUPOBAHMS MHPOBO33PEHUS OOYHAIOIIUXCS MEXKIUCHUIUIMHAPHBIC
(MeXIpenMeTHBIC) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHWSI, HCIIOJIb3yEeMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTeMa, Hay4YHBIH (haKT, MPHHIINI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIeI0BaHUE, HAOMIOIeHNE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHeE);

yVHUBEpcalbHble  yueOHble  JeHCTBUS  (MO3HaBaTelbHBIE,  KOMMYHHUKATHUBHEIE,
peryisTHBHBIE), oOecreuuBarone (QopMUpOBaHUE (PYHKIIMOHATBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINHN 00YyYarOIINXCs;

CIOCOOHOCTh  OOy4alolIUXCsl ~ KCIOJNb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIHHOW U
COILIMANTLHOM TTPaKTHKE.

MeranpeaMeTHbIE PEe3yNIbTaThl OTPAXKAIOT OBJIAJICHUEC YHHUBEPCATHHBIMU YICOHBIMH
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSATENILHO (POPMYJIMPOBaTh M AaKTyaJIM3HPOBAaTh NpOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIeNATh LEIN JeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX JOCTHXKECHHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



MCIIOJIBb30BaTh NPU OCBOEHUM 3HAHMW NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapaKTepHble TNPU3HAKK TOHATHUM W yCTaHaBIMBaTb WUX B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE paACCYXKJIEHUS (MHIYyKTUBHBIC, JEIAyKTUBHBIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIE)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHbBIE IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xumuueckass (opMmyna, ypaBHEHHE XHMHUYECKOHM peakluu — TMpU pEeHIeHUd Y4YeOHBIX
[IO3HABATEJIbHBIX U NPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BAaHHBIE MOJECIBHBIE MPEICTABIICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLINM.

2) 0a30BbBIE UCCJIEN0BATENbCKHE TeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

dopMynaMpoBaTh LETM M 3aJauyd  MCCIEIOBAHHUSA, MCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSATENILHO C(POPMYJIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQ/IETh HAaBBIKAMHU CAMOCTOSITEIHOTO IUTAHUPOBAHUA M TPOBEICHHS YUEHUUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOAO0M IpOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MpOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEILICHUs
IPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT03HAHUS.

3) pabdora ¢ unopmaumeii:

OPUEHTUPOBATHCS B  PA3IUYHBIX HCTOYHUKAX HHpOpManuu (HAyYHO-TIOMYJIsIpHAS
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBoOuYHblE TocoOus, pecypchl HHTepHera),
AQHAIM3UPOBATh HH(MOPMALMIO PA3NIUYHBIX BHUJIOB U (OPM MPEICTaBICHUS, KPUTHYECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampochl W TPUMEHATH pa3jHyYHble METOAbl NpHU IOHCKE U O0TOOope
UH(pOpMalLUU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3a]1a4 ONpeIeIEHHOTO THIIA;

npruoOpeTaTh OMBIT UCMOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (pOopMy mpeacTaBieHus HHPopMaIuu (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpEACTBa MpU paboTe € XUMHUYECKOU
uHbopMaluel: MNPUMEHATh MEXIpeAMETHble ((u3nyeckne M MaTeMaTH4eCKHe) 3HaKu |
CUMBOJIBI, (popMyJIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPEeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

OsgiaieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH JAeHCTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJIe AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh UM, (OPMYIUPOBATh CBOU TMPEAJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS
IIPEUI0KEHHON 3a1a4H;



BBICTYIIaTh C INPE3EHTALMEl PE3yJbTaTOB MO3HABATEIBbHOM AESATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUM XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro IMpoekTa U (OpMYJIMpPOBATH BBIBOJBI MO pPE3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHMI YyTEM COTIIACOBAHMS MO3UIIMIA B X0/1€ 00CYXAeHUS 1 0OMEHa MHEHHSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSATENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO [MO3HABATEJbHYIO JIEATEIBHOCTD,
onpenenss e€ 1enu M 3aJaud, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraeMblii aITOPUTM JICHCTBHI NPU BBHIIOIHEHUN YYEOHBIX M MCCIIEIOBATENbCKHUX 3a/1ad,
BbIOMpaTh Haubosee 3p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C yYETOM IOJIy4YE€HHUsI HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBIIATb CAMOKOHTPOJIb CBOEHM [JEATEJIBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBICHUA NOPUPOIBI, B (POPMUPOBAHUU
MBILIUICHUS] U KyJbTYphbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM JUis
pelieHrsT NPAaKTUYECKUX 3aJad M HIKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIvue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsA 000J104Ka aTOMa, MOJIEKyJla, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHbI O00BEM, YIIEpOAHBIH  CKEJIET,
byHKIIMOHAIbHAS TpyMNa, paguKkan, H30MEpHusi, U30MEpbl, TOMOJOTHUYECKUN pPsiA, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA M a30TCOJEPKAIINE COEIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpPraHMYECKUX
BeulectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PDEHUECKUE 3HAHHUS, JIEKallhMe B OCHOBE NOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHHH U 0€30TTaCHOM MCIOJIh30BAHNN BKHEHIIINX OPraHNYECKUX BEIIECTB B OBITY
U TIPaKTUYECKOH J1eATeIbHOCTH YeI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC MPU3HAKU MMOHSATUH, YCTaHABINBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS [TPU ONIMCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILLECHUI OPTaHUYECKUX COCUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYJT OpraHMYECKUX BEIECTB
Y YpPaBHEHHUH XMMHUYECKUX PEaKLIMH, U3rOTABJIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BELECTB
JUISL WJUTIOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHHMSI,;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIIEKHOCTh U3YUYEHHBIX OpPraHUYEeCKUX
BEUIECTB IO MX COCTaBy U CTPOCHHUIO K OMpEeIeNEHHOMY KJacCy/Tpylie COeAMHEeHUN
(YyrneBoJopozbl, KHCIOPOJA M a30TCOJAEpXKallle  COEIWHEHHs, BBICOKOMOJIEKYJIAPHBIE



COCJIMHEHUS), /JaBaTh UM Ha3BaHHMA No cucrematnyeckord Homenkiatype (IUPAC), a Taxke
MPUBOUTh TPUBUAIBHBIC HA3BaHWS OTHICIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, TPOTIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHos, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHCIOTa, TJII0K03a, (PPyKTO3a,
KpaxmaJ, LeJUII0103a, TJIULKH);

c(OpPMHUPOBAHHOCTh YMCHHS OIPEACIATh BHIbI XUMHUYCCKOW CBSI3M B OPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemiectB A. M. ByTtiepoBa st 00bsSICHEHUS 3aBUCMIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHCHHUS MacCChI BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyraaweH-1,3, merwnOyraauen-1,3, Oensodn,
METaHOJI, dTAHOJ, THJICHTJINKOb, TJIUIEPHH, (EHOJ, alleTaIbICTH]l, MypaBbUHAS U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, UeJUI0I03a, AaMHHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKIHid C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI MX TEPEepadOTKH M IMPAKTHUYECKOE IPUMEHEHHUE
MPOAYKTOB MEPepadbOTKH;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS [0 XWMHUYCCKUM YpPaBHEHUSIM
(Macchl, 00bEéMa, KOJHMYECTBA MCXOJHOTO BEIIECTBA MIIM TPOAYKTAa PEAKIUH 10 WU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TMPU HM3YyUYEHUU BEHIECTB M XUMUYECKUX SIBICHUHN
(HaOnrofieHWe, W3MEpPEHHE, OSKCIICPUMEHT, MOJCIMPOBAHUE), WCIONIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUTSI IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUjla MOJIB30BaHUS XUMUYECKOW MOCYI0H U
n1abopaTopHEIM 000pYy0BaHUEM, a TAKXKE TpaBHiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOJTHEHHIO JJAOOPATOPHBIX XUMUYIECKUX OTBITOR;

c(OpMUPOBAHHOCTh YMEHHUH TIUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUU, MOTYyYEHUE ATHICHA U U3YUYCHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OPTraHWYECKHX BEIIECTB, JICHATypalus OEIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIUU OCJTKOB) B COOTBETCTBUU C TPABHJIAMU TEXHUKH 0€30MacHOCTH
npu OOpallleHUuu C BEIIeCTBaMU U JIa0OpATOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3aluCu YpaBHEHHI COOTBETCTBYIOIIMX pPEAKIUil U
(GopMyJIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHATM3UPOBATH XUMHUYCCKYIO WH(OPMAIIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHopmaiuu, UHTEepHET U IpyTux);

c(OpMHUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBWIa HKOJOTHMYECKU IIeIecO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOM JEATEIHHOCTH B IENSIX COXPAHCHHS CBOETO 3/I0POBbSI U
OKpYXaroIIel MPUPOJTHON Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAenéHHBIX OpPraHMYeCKHX BELIECTB, MOHMMas cmbica mokazatens [I/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHHS U TPEIOTBPAICHHS] UX BPEIHOTO BO3JICUCTBUS Ha OpraHU3M
YEJI0BEKa;



JJISL 06yqaloumxc;1 C OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOAax IMO3HAHWA BCIICCTB 1 XUMHUYCCKUX ﬂBHeHHfI;

JUISL  CIIETIBIX W CIA0OBUIANIMX OOyYalONmUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYCYHYIO CUCTeMy 00o03HaueHui JI. Bpais ais 3anucu XuMU4ecKux GopMyIL.

11 KUIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHuyeckas XUMHs)
OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHYECKON COCTaBJISIONICH €CTeCTBEHHO-
HAay4YHOW KApTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SBJICHHH NPUPOIbI, B (opMUpOBaHUHU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'PAaMOTHOCTH, HEOOXOIUMOW st
pellleHrsT TPAKTHUYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpefe;

BJIAJICHUE CHCTEMOM XWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJAraoIINe
HOHATHS (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAsl, HOHHAs, MeETaJuIMuecKasi, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKIHi, pacTBOpP, DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JUCCOLMALNS, OKUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHBl  (Teopus
ANEKTPOIUTUYECKON Jaucconuanuu, nepuoauyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHECHHS W TMPEBPAIICHUS YHEPTHU MPU XUMUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXalle B OCHOBE I[MOHMMAaHUS MPUYMHHOCTHU M CHCTEMHOCTH XHMHUYECKUX SBJICHHH,
(hakTOJIOTHYECKUE CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYyYECHUU U OE30MMaCHOM HUCIOIh30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUICCKOMN JACSITEIHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIC MPU3HAKU MMOHSATUH, YCTAaHABIUBATD
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCMOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJISi COCTABIICHHS
dbopMyn BEHIECTB W YypPaBHEHUH XHMHUYECKUX PpEAKIMi, CHCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHs OTACIBHBIX HEOPraHHYECKHUX BEIICCTB (yrapHbIi ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€Has W3BECTb, MUTHEBAs COJA, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OTIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3TUYHOIO COCTaBa, BUJ XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUECKOW PEIIETKH KOHKPETHOIO
BellleCTBAa (aTOMHAasi, MOJEKYJSpHas, MOHHAs, METaJuIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACCy/TpYIINe COeNUHEHUH (TIPOCThIE BENIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICT Mepuoaudeckoro 3akona [J[. .
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTENBHYI0 U
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh YMEHMH  XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3JieMeHToB 1—4 nepuoaos [leprnoauueckoii cucteMbl XuMHYecKux 3nemeHToB [1. U.
MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-DJIEKTPOHHBIE OPOUTANINY, «IHEPrETHYCCKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB U HX
COCIMHEHU 110 nepuoaam U rpynnam Ilepuogudeckon cucteMsl XUMUUECKUX 1eMeHTOoB . M.
Menneneena;

c(OPMHPOBAHHOCTE YMEHMH XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBA HEOPraHUYECKUX BELIECTB Ppa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOpraHMYEeCKHMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCT YMEHHs KJIacCU(PULUUPOBaTh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrolmx BeIIEeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLiy, Y4acTHUIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3IUYHbIX THUIIOB, IOJHBIE
U COKpaIllEHHbIC YPaBHEHUS PEAaKLMH MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBHS, NPH KOTOPBIX 3TU
peakuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HaBaThb ONBITHBIM HYTEM HOHBI,
IIPUCYTCTBYIOILKE B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYLUIHOCTb OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKImii HOCPEICTBOM COCTABICHHS AIEKTPOHHOTO OajaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasIn4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO paBHOBECHS B 3aBUCHUMOCTHU OT
BHelHero Bo3aerictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XHMHUYECKHE IPOLECCHI, JIeXKAlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
IpeJCcTaBiIeHU 00 OOIIMX HAyYHBIX HNPUHLMIAX M 3KOJOTHYECKHX IMpolieMax XMUMHYECKOIo
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas [0Sl BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUIH Ta30B NPU XUMHYECKHX
peaxkusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMH BELIECTB, TEIUIOBOro 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUH COONIIOAATH MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKLHMSAMU 10 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEepoKcHa BOAOpOAA B NPUCYTCTBUM KaTalIW3aTopa, ONPEICIECHHUE CPENbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATBHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMM HMOHHOro OOMEeHa, KayeCTBEHHbIE pPEaKLUu Ha
cynbdar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amady no teMaM «Meramey u «HemeTtamisl») B COOTBETCTBHUM C IPaBUJIAMU TEXHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATH
pe3yabTaThl XMMHUYECKOTO S3KCIEpUMEHTa B (opMe 3aluch YpaBHEHHUH COOTBETCTBYHOILUX
peakuuii ¥ GopMyIMpOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3HPOBATH XUMHUECKYIO0 HH(POPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYyHHKanuu, WHTepHEeT u
ApYTHUX);

c(hOpMHUPOBAHHOCTh YMEHUH COONMIOJaTh MpaBWiIa HKOJOTMYECKU IIeIecO00pa3HoOro
IIOBCACHHUA B GBITy n prl[OBOfI HCATCIIBHOCTU B LCJIAX COXpaHeHI/HI CBO€ToO 3I[0p0BB$I 158
OKPYXAaIoIIel MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
OHpe,I[eJ'IéHHI)IX BCIICCTB, ITOHKWMAas CMBICII I1OKa3aTCJIsd HZ[K, INOSICHATH Ha IMPpUMEpPaAxX CIIOCOOBI
YMCHBIICHHUA U MPEAOTBPALICHHA UX BPCAHOTI'O BOSﬂCﬁCTBHH Ha OpraHu3M YCJIOBCKA,

JUUIA O6y‘IaIOH.II/IXCSI C OI‘paHI/IlIeHHLIMI/I BO3MOXXHOCTSIMHA 3,[10p0Bb$II yMeHI/Ie HpI/IMeHSITB
3HAHUA 06 OCHOBHBIX I[OCTYHHI)IX METOAAaX IMTO3HAHUS BECIICCTB U XUMHNYCCKHUX SIBJIeHI/Ifl;

JI1 CIICNBbIX U CJ'Ia60BI/II[$IHlI/IX O6y‘laI-OIHI/IXC$IZ YMCHHUE HCII0JIb30BaTh penbe(bHo-
TOUYCUHYIO cucTeMy obo3HaueHuit JI. bpaitns ais 3anucu XuMU4eckux Gopmyir.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

Koan4yecTBo 4acoB

HanmeHoBaHue pa3/ie/ioB U TeM
NPOorpaMMbl Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

[Ipenmet oprannueckoit xumuu. Teopust

1.1 CTPOCHHUS OPTAHMYECKUX COCTUHEHUN A. 5
M. bytneposa
Uroro no pazneny 5

Paznen 2. Yriaesoaopoansl

2.1 [IpenensHBIC YTIIEBOIOPOIBI — AJIKAHBI 6
59 HenpenenbHble yriIeBOJOPOIBI: alTKEHBI, 9
aJIKaINCHBI, aTKUHBI
2.3 ApomaTHYeCKHe yTiaeBOA0POIbI 4
24 [TpupoaHbIE HICTOYHUKH YTIIEBOJIOPOIOB U 3
uX nepepadoTka
Utoro no pazneny 21
Paznen 3. Kuciopoacoaep:amme oprannyeckue coeHeHHs
3.1 Crnuptsl. deHoun 6
39 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 13
Crnoxxnble YU
3.3 YrneBoasl 8

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl



Uroro no pazgeny

Pa3nea 4. A3orcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMUHBI. AMUHOKHCIOTBEL. benku
Hroro no paszneny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

5.1 [Tmactmaccel. Kayuyku. BonokHa

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

27

10
10

68



11 KUIACC

Ne i/

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

1.1

1.2

1.3
1.4
1.5

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
u [lepuonnueckas cucTeMa XUMHUYECKUX
anemenToB M. Y. MenaeneeBa

Crpoenue BemectBa. MHOrooopasue
BEIIIECTB

XUMUYECKUE pEeaKLIUU
PactBops!

QHCKTpOXI/IMI/I‘{CCKI/Ie pcakuuu

Uroro no pazgeny

Pa3nea 2. Heoprannueckasi XuMust

2.1
2.2

Meranist

Hewmetasl

Uroro no pazgeny

Pa3zgea 3. XuMus u :Ku3HbL

3.1

XUMHUS U )KU3HD

Hroro no pasneny

Paznea 4. Ilpaktukym. O0001enune

KoanuyecTBO 4acoB

Bcero

34

12
10

22

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTte/ibHbIE

pecypchbl
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
Tema ypoka
n/n
1 [Ipenmer opraHu4eCcKON XUMHH, €€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHnss OpraHM4eCcKUX
2 coenquHenunit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHHUSI
[IpakTuueckas pabora Nel «KauectBeHHOE
3 OIIpeZieNIEHUE YIIIepo/ia, BOJOPOa U XJIopa
B OPraHMYECKUX BEILECTBAX)»
4 CocrosiHuE IEKTPOHOB B aTOME.
DNeKTpOHHAs IPUPOJIa XUMUYECKOH CBSI3U
5 Knaccudukaius opraHmuecKkux
COCIMHEHU.
6 AJKaHBI: COCTaB U CTPOEHUE
7 N3omepust ankaHOB ¥ TOMOJIOTHYECKHM
pAan
8 MeraHn — npocTeuIni IpeaCcTaBUTEb
AJIKaHOB.
9 [Tony4yeHne n NpUMEHEHUE AJIKAHOB
10 Pemenue 3aga4 Ha BBIBOJ MOJIEKYJISIPHOM
(hopMyITBI YTIIEBOIOPOIOB.
11 [ukmoankaHbl

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
HU3yYeHUs

4.09.23

8.09.23

15.09.23

18.09.23

22.09.23
25.09.23

29.09.23

2.10.23
6.10.23
9.10.23

13.10.23

DJICKTPOHHBIE

nudposeie

o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

KontponbHas paboTa mo TeMe «AJKaHbI»

AJIKEHBI: COCTaB U CTPOCHHUE,
romoJsiornyeckuii psa. Mzomepusi.

DTWIEH U IPOMUJIEH — MPOCTEUIIINE
npeAcTaBuTeN alkeHoB. [lonydenne u
CBOMCTBA.

[Ipaktrueckas padora Ne 2. «Ilomydenue
STHJICHA U U3yYEHUE €T0 CBONCTBY

Ankanuensl. byraauen-1,3 u
MetminoOyTanueH-1,3. [Toryuenue
CHHTETHYECKOTO KayuyKa U PE3UHBI

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUSI,
TOMOJIOTUYECKUH PS/I.

dusnyeckre ¥ XMUMHUUECKIE CBOMCTBA
AJIKNHOB

HOqueHHe U IPpUMCHCHUEC aJIKUHOB

O0001IeHYE 3HAHUM IO TEME
«HenpenenpHbie YTIIEBOIOPOIBDY

KonTponbhas pabota no teme
«HemnpenensHble yTieBo1opoas»

ApeHBI. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHue OeH3oJa.

XuMuyeckue cBoHcTBa OeH30i1a
I'oMosioru 6eH3071a

['eneTnueckas cBsA3pb yIriIeBOJOPOAOB,
MIPUHAIISKANTNX K Pa3IMYHbIM KJ1accaM

[IpupoHBIE HCTOUHUKH YIIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE He(YTAHbIE

16.10.23

20.10.23

23.10.23

27.10.23



27

28

29

30

31

32

33

34

35

36

37

38

39

40

ra3pl, He()Th U KAMEHHBIN yTOJIb.
[lepepabotka Hept. Kpekunr negru

KontposbHas paboTa mo pasaeny
«YTIIEBOAOPOIBD

[IpenenbpHBIC OAHOATOMHBIE CITUPTHI:
MeTaHo u 3tanon. Ctpoenue. Mzomepusi.
Bonopoanas cBsizb. @uznueckue CBONCTBA
XHUMHUYECKUE CBOWCTBA U MTOITYyUYCHUE
CIIUPTOB.

MHOroaToMHbI€ CIUPTHI: STUIICHTJIUKOJIb U
JIMLIEPUH

DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
1 XUMUYECKHUE CBOWCTBA, MPUMEHEHHE.
['eneTndeckas cBsI3b CIIUPTOB C
YTJIEBOJOPOAAMHU

O0600menue 3HaHui Mo TeMe «CIUPTHI.
DeHoIBDY

Anpaerunpl: GopManbaeTu 1
arnerajpIerua. AeTox

CBoiicTBa, MOTy4YE€HHE U IPUMEHEHHE
aJbIETUI0B

OAHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTHI: MypaBbUHAsl U YKCyCHast
dusnyeckre ¥ XMUMIUECKIE CBOMCTBA
KapOOHOBBIX KHCIOT. [lomydenue.
[MpakTuueckas padora Ne 3. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

I'eneTnyeckas CBsA3b KUCIOT C ApyruMu
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42

43

44

45

46

47

48

49

50
51
52
53
54
55

Ki1acCaMM OpTraHU4YC€CKUX COGI[I/IHCHI/Iﬁ

CTeapI/IHOBaH " OJICMHOBAas KHMCJIOTHhI, KaK

OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

[IpakTuyeckas pabora Ne4 «Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 Ha

pacrio3HaBaHUEC OPraHUYCCKUX BCIICCTB »

0O600menue mo reme «CnupThl. DEHOIBI.

Anbaerunpl. KapOOHOBBIE KUCTOTHDY

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

XKupsl: runponus, npuMeHeHue,
OMoJI0rHYecKast poJib )KUPOB

Mpg11a KaK COJIM BBICIITHX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC

O06006111eH1Ee U TOBTOPEHKE IO TEMaM:
«Cnoxuble 3pupbl. JKupbb»

KonrtponsHas padora

VYrneBoabl: cocTaB, KilacCHUPUKaIuS.
Baxneiiue npeacTaBuTeNn: TI0KO34,

bpykTo3a.
XHUMHYECKHUE CBOMCTBA IIIOKO3bI

[Tonyuenue u npuMeHEHUE TIFOKO3bI
Hucaxapuael. Caxapo3a.
[Tonucaxapuasl. Kpaxmai.
[Tonucaxapunel. [emttonoza. BonokHa

[Ipaktuyeckas pabora Ne5 «Pemenue

LT e R



56

57

58

59

60

61

62

63

64

65

66

67
68

OKCIICPUMCHTAJIBHBIX 3a1a4»

O06o001IeHNE 110 TEME
«Kucnoposacoaepxaliye opraHn4eckue
COEIMHEHMS

AMUHBIL: CTPOCHHUE U CBOWCTBA aMUHOB
MPEJCIILHOTO PsIa.

AHMIVH Kak npeaACTaBUTECIIb
ApOMATUYCCKUX aMHUHOB.

AMUHOKHCIIOTHI KaK aM(pOTEpHBIE
OpPTaHHYECKHUE COCTUHEHUS, HX
ouonornyeckoe 3Hauenue. Ilemruanl

benku xak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

CBolicTBa 0EJIKOB

[TonsaTne 06 a30TCcoAEPIKAIINX
TCTCPOUUKINYCCKHUX COCANHCHUAX.

KontponsHas padora

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN

Kayuyku. CuHTEeTHYECKHE BOJIOKHA

O06o0011eHNE IO KypCy OpraHn4YecKoi
XUMUH

Wrorosas koHTposibHas padoTa.

AHanu3 KOHTPOJIBHON paboOThI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

Ne
n/n

Tema ypoka

XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaius aToMOB

3akoH COXPAaHCHUA MACChI U SHCPIrUu

ITepronunueckuii 3akoH. Pactipenenenue
SHCKTPOHOB B aTOMaXxX MaJIbIX HepI/IO}IOB.

Pacnpenenenue 31eKTpOHOB B aTOMax
00JIBIINX NTEPUOJIOB.

[Tonoxenue B [IICXD Bogopoaa,
JIAHTAaHOMJIOB, AKTUHOMIOB.

Banenrabie BO3MOKXHOCTH aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMUYECKHX DJIEMECHTOB U UX COCAUHCHUN
0 TpyIIaM U NepuojiaM. 3HaueHHe
TEPUONYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB /.M. MeneneeBa B
Pa3BUTUHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BH/IbI;, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H ¥ MOHHOHU CBSI3U

CocraBieHue 3MeKTPOHHBIX (HOpMYyII ¢

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara usy4yenus

04.09.2023
07.09.2023

14.09.2023

18.09.2023

21.09.2023

25.09.2023

28.09.2023

2.10.2023

05.10.2023

09.10.2023

DJIeKTPOH
HbIE
uugposbie
o0pa3oBart
eJIbHbIE

pecypcsl



10
11

12

13

14

15
16
17

18

19

20

21

22

23

24

25

KOBAJIEHTHOH CBS3BIO
Meraminueckasi 1 BOAOPOJIHASL CBS3b.
[IpocTpaHCTBEHHOE CTPOCHHE MOJICKYJI.

Crpoenue kpucrauioB. Kpucrammueckue
peIIeTKH

[TprunHBI MHOTOOOpa3Hs BEIIECTB

Kontponbnas padoTa o remMam
« BaxxkHenime XuMU4eCKrue MOHIATHS U
3aKkOHbl. CTpOCHHE BEILIECTBA»

Knaccudukarysi XMMHUYECKUX PEAKITHIA.
CKOpOCTh XMMUYECKUX PEAKIIUN
Karamus

XUMHYECKOe PaBHOBCCUC U YCJIIOBHS €TO
CMCIICHHUA

Ypok-000011eHHe 1Mo TeMe « XUMUYECKHE
peaKIum»

JucniepcHble CUCTEMBI

CriocoObl BbIpaXKeHHsI KOHLIEHTPAINH
pacTBOpoB

Pemienue 3a1a4 Ha NPUrOTOBIIEHUE
pacTBopa C onpeAeIeHHON KOHIIeHTpauuei
[IpakTuueckas pad6ora Ne 1.
«[IpuroroBiieHue pacTBopa C 3a1aHHOK
KOHIIEHTpALUEI»

DnexTponuTuyeckas qucconuanys. [lonstue
0 BoJiopoHOM Tokazarene (PH) pactBopa.

Peakmun monHOro oOMeHa

12.10.2023
16.10.2023

19.10.2023

23.10.2023

26.10.2023

6.11.2023
9.11.2023
13.11.2023

16.11.2023

20.11.2023

23.11.2023

27.11.2023

30.11.2023

04.12.2023

07.12.2023

11.12.2023
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27

28

29

30

31

32

33

34

35
36

37

38

39

40

IM'uaponu3 opraHUYecKUX U HEOPTaHUIECKUX
COCIUHEHUH.

XUMHYECKUE UCTOYHUKHU TOKa

Psin craHmapTHBIX AJIEKTPOTHBIX
MOTEHIINATIOB

Koppo3sust MmeTamioB u ee mpeaynpexacHue
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE
peakuuu. [Tonsatue o0 amekTponuse
pacIyIaBoOB U PaCTBOPOB COJICH
Kontponbnas padota Nel no pazneny
«Teopernyeckne OCHOBBI XUMHUM»
Mertauibl, ux noyoxenue B [lepuoanueckoit
CHUCTEME XUMUYEeCKUX deMeHToB [[. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndecKkue CBOKWCTBa
METaJJIOB

0O0630p METAITMYECKUX 3JIEMEHTOB A- TPy
OO6muit 0030p METaUNIUYECKUX PIEMEHTOB b-
rpymnmn

Mens

Iunk

XUMUYECKUE CBOWCTBA XpOMa, THUTAaHA U UX
COEMHEHHI

XuMU4YecKre CBOMCTBA JKeJie3a, HUKEIb,
IJIaTHHA U UX COeIMHEHUN

CrmiaBbl METaJIOB

[IpakTrueckas padota Ne 2. «Pemienne
JKCIIEPUMEHTAIBHBIX 3334 10 TeEME

14.12.2023

18.12.2023

21.12.2023

25.12.2023

28.12..2023

08.01.2024

11.02.2024

15.01.2024

18.01.2024

22.01.2024
25.01.2024

29.01.2024

1.02.2024

5.02.2024

8.02.2024
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42

43

44

45

46

47

48

49

50

o1

52

«MeTayie»
Pemenue 3agau

Kontposbaas padota Ne2 o teme
«Metainey

Hewmeramibl, UX MONOKEHUE B
[Tepuoanueckoil cucTeMe XUMHUECKIX
anemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOEHUSI aTOMOB

CBoiicTBa M IPUMEHEHUE HEMETAIIOB

OO6mmas XxapakTeprucTHKa OKCHIOB
HEMETAIJIOB U KUCJIOPOICOAEPKALINX
KHUCIIOT

OxuciuTEnbHBIE CBOMCTBA A30THOM U CEPHOM
KHCJIOT

CepHas 1 a30THas1 KMCIOTa — IOIY4ECHUE U
MIPUMEHEHHE

BOI[OpO,Z[HBIC COCAMHCHUS HEMCTAJIJIOB

I'emermueckas cBSI3b HCOPraHN4YCCKUX U
OpPraHN4Y€CKUX BECIICCTB

O0o001IeHre U CHCTEMATH3aLMS 3HAHU 110
teme «HemeTamnely. BerauciaeHus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Perenune
SKCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME
"HemeTtamnabl"»

KonTponbhas pabota no Temam «MeTamib»
n «Hemertamibn

12.02.2024

15.02.2024

19.02.2024

22.02.2024

26.02.2024

29.02.2024

04.03.2024

07.03.2024

14.03.2024

18.03.2024

21.03..2024

1.04.2024
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54
55
56

57

58

59

60

61

62

63
64
65

XWMUA B TPOMBIIIIEHHOCTH. [IpruHIATIBI
MIPOMBIIIIJIEHHOTO MTPOU3BOJICTBA

[Ipou3BoACTBO yyryHa
IIpousBoncTBo cTanu
Xumusi B ObITY
XHUMHYECKasl IPOMBIIIEHHOCTD U
OKpy>Karolas cpena
[IpakTuueckas paboraNed «Pemenue

OKCIICPUMCHTAJIBHEBIX 3aJ1a4d I10
HeOpFaHquCKOﬁ XUMMN»

IIpakTnueckas padbora Ne5 «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 [10 OpraHU4eCKON
XUMUI»

IIpakTnueckas padora Ne6 «Pemenue
MIPAKTUYECKUX PACUETHBIX 3a/1a4»

[TpakTrueckas padorta Ne7 «Ilomydenue u
coOupaHHue ¥ pacro3HaBaHUE Ta30B»

O00011IeH1E U CHCTEMATHU3AaIMs 3HAHUH 110
Kypcy

KonTponbnas pabota

AHanm3 KOHTPOJIBHON pabOThI

Pe3sepBHOe BpemA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

04.04.2024

08.04.2024
11.04.2024
15.04.2024

18.04.2024

22.04.2024

25.04.2024

29.04.2024

2.05.2024

6.05.2024

13.05.2024
16.05.2024
20.05.2024



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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