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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3ButTHhs BocnuTaHus B Poccuiickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUSL O0YUYaAIOIINXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
I[EJIOCTHOM CHUCTeME XHUMHUYECKOro o0pa3oBaHMs. OTH IIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
0o0ydJaromuxcs Ha YpoBHE cpeaHero odiiero oopa3zoBaHUs CpeACTBaMHU Y4eOHOTO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0lIUX I1eNed W MPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXaIOIIEM MUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aMMOCBSI3U MEXTY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LENSIMH W MPUHLMIIAMH CPEAHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIOYEHUS B JKHW3Hb COLUYMA, HPOJOKECHHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB ¥ TEOPHIl XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpeaCTaBlIeHUd O cTpoeHun BemiecTB. CBeneHus 00 H3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIUMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOT0 3aKOHA C OOILETEOPETUUYECKUX U METOHOJIOTMYECKUX MO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MNPUMEHEHHH, a4 TAKXKE O XHUMHUYECKHUX PEaKUUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMM COJIEPKaHUSA, HMEIOIIUMHU KYJIbTYPOJIOTHMYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
IPYTUMU HAayKaMH, PAcKpbIBAIOT €€ pOJib B II03HABATEJIbHOM U IMPAKTUYECKON
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HH(DOPMALUIO H
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00YYaIOMIUXCS MHPOBO33PEHUECKONH OCHOBBI JJISi TTOHUMaHUs
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pelIeHus] TMPOTUBOPEYMIT MEXIy HOBBIMH (akKTaMU UM TEOPETUYECKUMHU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
o0y4arommMxcs MPUHATHIE MPOTPaMMON MO XHMHH TOAXOIbI K OIPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTku uHGOpPMAIUK, HEOOXOAUMBIX JJI IPUOOPETEHUSI OMbITa MPAKTHUECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPHU OMPENEIECHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
NESTENbHOCTU YEJNOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeMETA SIBJIETCS BIIOJHE ONPaBAaHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LEISIMH HM3YYEHHs NpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (opMUpOBaHME CHUCTEMbl XHMHUYECKHX 3HAHUM KaKk  BaKHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHYECKOr0 XapaKkTepa, O3HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpPUOOpEeTEeHUs
YMEHUI OpPUEHTHPOBATHCS B MHUPE BELIECTB UM XMMHUYECKUX SIBJICHUU,
MMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEPUMEHTa, COOJIIOACHUEM  IpaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atuMm, coxepkarenpHas XapakTEpUCTUKA LEJIeH U 3a1ad U3Y4CHUS
npeIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
NPAKTUYECKOM KOMIIOHEHTE COAepkKaHus OOy4YeHHUs, OPUEHTUPOBAHHON Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTUBHOI'O MOJYYEHHs] 3HAHUM M NMPUMEHEHUSI UX B PEAbHON KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XuMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKUe IIeNIM U 337a4H, KaK:

ajanrtanusl OOy4arolMXCsl K YCJIOBHSIM JTMHAMUYHO Pa3BUBAIOLIErOCsS MUPA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO T'PAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINH), WMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE Ul pa3IMYHBIX BUJOB
NEeSATENbHOCTU: PEIIEHUs Mpo0JeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs! OmbiTa JESATENHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C TO3ULHM
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB W XUMUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU NMOTPEOHOCTSAMHU, UCIIOIB30BaTh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILUICHUS, HA0II0JaTeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
palMOHAIBHOTO MPUPOIONOIb30BaHNUs, MTOMOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3AHHBIX C XUMHUUYECKUMH SIBICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmiero oopasoBanus, coctapiser 68 vacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTTAHUYECKASA XUMUSA

Teopernyeckne OCHOBBI OPraHUYeCKON XMMUHU

[IpenmeT opraHMYeCcKOW XMMUU: €€ BOSBHUKHOBECHUE, PA3BUTHE U 3HAUYCHUE B
IIOJIyYCHUM HOBBIX BEUIECTB U MATEpUANIOB. Te€OopHUs CTPOCHUS OPraHUYECKUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHbIE TTOJIOKeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCKUX BeElIeCTB. [ omoinorus, wu3oMepus. XUMHYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSA3U.

[IpencraBnenue o kiaccuukalu opraHUYecKuX BeliecTB. HoMeHknaTypa
OpraHWYECKUX COEAMHEHUW (CHUCTeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS] BEUIECTB W UX IPEBPAILLCHUN:
O3HAaKOMJICHHE C 0Opas3llaMu OpraHWYECKUX BEIIECTB M MaTepHajlaMd Ha HX



OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OPraHWYECKUX BEILECTB, HAONIOJIEHUE U
OIMCAHME JEMOHCTPALMOHHBIX OMNBITOB IO IIPEBPALLIECHUIO OPraHUYECKUX BEILECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIUBAHUE U TOPECHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psia. Meran u 3TaH —
OpoCTEUIINE MPEICTaBUTENN alKaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuy 3aMElIeHMs] W TOPEHMS), HAXOXKACHUE B IPUPOAE, IOIY4YCHHE U
pUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psAl. DTWIEH U NPONUJIEH —
OpOoCTEeiIINe TMPEACTABUTENN AaJTKEHOB: (PU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakuMM THAPUPOBAHUS, TATOTEHUPOBAHUS, TUApPATALWU, OKUCICHUS H
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUININE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). IlomydeHne CHHTETHYECKOro
Kay4yKa W pE3HHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psill. ALETUIIEH
— MPOCTEUIINKA NPEICTAaBUTEIb aJKUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U TPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUECKHE W XUMHUYECKUE CBOMCTBA
(peakuuy raJlOr€HUPOBAaHUSI U HUTPOBAHMS), TIOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOTYYeHue u npumeneHue. TOKCUIHOCTD
apeHoB. ['eHeTmyeckas CBSI3b MEXK]Y YIJIEBOJOPOAAMH, NPHUHAICKAIUMHA K
pa3IMYHBIM KJIACCaM.

[IpuponHble HCTOYHUKM YIIIEBOAOPOAOB. llpupomHbli ra3 u IOMyTHBIE
He(TsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepadboTku HepTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTATUTUYECKUW), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yrojib U MPOJYKTHI €ro NepepadoTKHU.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IIPEBPALLCHUN:
O3HaKOMJIEHHE C oOpasllaMM IUIacTMacCc, KaydykOB M PE3UHBI, KOJUIEKLIHUH
«Hepts» u  «Yromp», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIor€HONPOU3BOIHBIX, MTPOBEACHUE MPAKTUYECKON paboThl: MOITYYEHHUE ITUJICHA
Y U3YYEHUE €0 CBOMCTB.

Pacuérnsle 3amaun.

Beruucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH ).



Kucaopoacoaep:xanue oprannyeckKue coeInHeHHs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOI M 3TAHON: CTPOECHUE,
bu3Myeckue M XUMHUUYECKHME CBOMCTBA (peakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJOPO/IaMH, TOpPEHHE), NpUMeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIaMU CUPTOB. JleficTBHE METaHOIa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusznueckne W XUMHUYECKHME CBOWCTBAa (B3aUMOJICUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KadeCTBEHHAsl peaklusi Ha MHOrOaTOMHbIE CHupThI). [lelicTBue Ha
opraHusm 4yenoseka. [[pumMeHeHre riunepruHa u STUIICHTJIUKOIIS.

@deHoN:  CTPOEHUE MOJNEKYNbl, (U3MUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts denona. [lpumenenue denomna.

Anpaerunpl U kemoHvl. DoOpManmbIErHl, ALETAIBIACTHI: CTPOECHHE,
dusznyueckre W XUMHYECKHE CBOMCTBA (peaklMM OKUCICHHS M BOCCTaHOBJICHMS,
KaueCTBEHHBIC PEAKIINN), OJyYeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJOTHI: CTPOCHHE, (PU3MYECKUEe W XMMHUYECKHUE CBONCTBA (CBOWMCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKalim), MoIy4eHue 1 TpUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAasi KUCIOTHI KaK MPEJCTABUTENU BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBUE.

Crnoxuble >(QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoasl: cocTaB, KiaccupuKanus ~— yrieBomoB  (MOHO-, U- U
noyiucaxapuibl). ['JII0Kk03a — MpoCTeHIuii MOHOCaXapua: OCOOEHHOCTH CTPOEHUS
MOJICKYJIbI, (U3MYECKHE W XUMHUYECKUE CBOWCTBA (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), oxuciaeHne amMMmuadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXEHHUE TIIFOKO3bI), HAXOXKICHHE B TPHUPOJE, MPUMEHEHUE,
ounonornuyeckas poib. dorocunte3. GpykTo3a Kak U30Mep TIOKO3bI.

Kpaxman u nemiono3a kak mpupoaHble nojmMepsl. CTpoeHHe Kpaxmania U
HeunosIo3bl.  PU3MYECKME W XHMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUsi C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALICHUN:
MpOBEJIcHNE, HAOJIOJIEHUE W OINHCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKIUU OJHOATOMHBIX CIUPTOB (OKHUCIEHHUE STaHOJIA
okcugoMm Mmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaerugoB (OKuUCIeHNE aMMHAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneiicTBue kKpaxmaia ¢ HOIOM),
IPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3anaum.



Beruucnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEaKIUN).

A3oTcoaepkaliue OpraHn4ecKre COeTMHECHMUS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuYecKue coeluHeHUsl. Du3ndecKue
U XHMHYECKHE CBOMCTBa aMHUHOKHCIOT (Ha mMpUMepe TIMIHMHA). brojornueckoe
3HaUYCHUE aMHMHOKUCIIOT. IlenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OenKoB. XMMHYECKHE CBOWCTBA OEIKOB:
TUPOJIN3, IeHATypalis, KaYeCTBEHHbIC PEaKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
HaOJIOICHUE W OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYparus OCITKOB IPH
HarpeBaHWU, IBETHBIC peaKIu OEITKOB.

BrbicokoMoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3ALINU, CPEAHSSI MOJICKYIIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEpHU3aIIAs U MOJUKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
03HAKOMJICHHE C 00pa3aMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXpeAMETHBIX CBA3€U MPU U3YYEHUU OPraHUYECKONM XMMHUU B
10 xyacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSTUH, TaK W TMOHATHI, SIBISIOIIMXCS CUCTEMHBIMHU JJISl OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYUYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYYHBIN (haKT, THIIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CHUHTE3, KIacCU(UKAIs, ePUOUIHOCTh, HAOIOIEHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHUE.

®dusuka: wmaTepusi, DJHEpPrusi, macca, aToMm, DJIEKTPOH, MOJEKYJa,
OHEPreTUYECKUM YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, GU3UYECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHUS.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTOoCHHTE3, OHMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKHU, YIJIEBOIBI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaibl, TOPHBIC TTOPOBI, TOJIE3HBIE HUCKOMAeMbIe, TOILIMBO,

peCypChI.



TexHoorus: IMUIICBBIC IIPOAYKTBI, OCHOBBI pPAIUOHAJIBHOI'O IIMTAHHUA,
MOKOIIUC CPCACTBA, JCKAPCTBCHHLIC 1 KOCMCTHYCCKHUC IIPCIIApPaThl, MATCPHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XUMHUU

XWUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JJIEKTPOHHAs
000j109Ka. DHEPreTHYECKUe yPOBHH, MOJYPOBHH. ATOMHBIC opOuTamu, S-, pP-, d-
sneMeHThl. OCOOEHHOCTH paclpeeneHus] 3JIEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpP I aTOMOB.

[lepnonnueckuii 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBA3b MEPUOUUECKOTO 3aKkoHA U [leprogndeckoi CHUCTEMBI
xumMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U IepUuojaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiectBa. XUMHYECKass CBA3b. BHIbl XHUMHUYECKOH CBS3U
(koBaJIeHTHAsl HEMOJIApHAs W TOJIsIpHAas, WOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHass cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIIHLHOCTD.
Crenenb okuciienus. IoOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYASIPHOTO U HEMOJIGKYJSIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BEMIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNINYECKON PEIIETKH.

[lonsate o gucnepcHbIXx cucrteMax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPBIL.
MaccoBast 101151 BelecTBa B pacTBOpeE.

Knaccuduxarms HEOPraHUYEeCKUX COCIMHEHUH. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€eHeTHYecKas CBSI3b HEOPraHWYECKHUX BEILECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIACCAM.

Xumnueckass peakiua. Krnaccudukanus — XMMHYECKHMX — peakldid B
HEOPraHWYECKOM W OPraHWYECKOM XUMHHU. 3aKOH COXPAHECHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SJHEPTUU ITPU XUMUYECKUX PEaKIUX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3M4YHbIX (akTopoB. OOpaTumbie
peakuun. XUMHYECKOEe paBHOBecHe. @DaKTOpbl, BIMSIONIME HAa COCTOSIHUE
xumudeckoro pasaosecus. [Ipunnun Jle larense.

OnektponuTuieckas nuccoruanus. CuibHble U cialble AMeKTpoauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KMCJIasl, HEUTPaJIbHAs, LIEJTOYHAS.



OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonuueckas cucreMa xuMuueckux snaementoB J[. U.
MenneneeBay, H3ydeHHE MOJEICH KPUCTALIMYECKUX PEMIETOK, HAaOMI0JCHUE W
OMHUCaHNEe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iokKeHHEe EPOKCUIA
BOJIOPOJIa B IPUCYTCTBUH KaTaJIM3aToOpa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAILHOIO HMHAWKATOpPA, PEAKIMHM HOHHOIO OOMEHA),
MIPOBEICHUE MPAaKTUUECKON paboThl «BiusiHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

Pacuérel 10 ypaBHEHMSIM XHUMHYECKMX pEAKIHH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilonmoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U OCOOCHHOCTU CTPOCHHUSI aTOMOB.
®u3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONHUST HEMETAUIOB (HAa MpuMepe
KHCIIopoa, cepbl, hochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaKHEWIIHUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHU ).

IIprMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Meramibl. [lonoxenne meramioB B llepuoguueckon cucTeMe XUMHYECKUX
snementoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. Ob6mue usndeckue cBoiicTBa MeTauioB. CIUIaBel METAILIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAPSIAKEHUN METAILJIOB.

XUMHUYECKUE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATPHM, Kaluil, KalbIUW,
MarHuii, aIFOMUHUAN, IUHK, XPOM, KEI€30, ME/b) U UX COCTUHEHUH.

OO6mue crmocoObl MoJydeHus: MeTaioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHHS BELIECTB W UX MPEBpaIlCHUI:
M3yYCHHUE KOJUIEKIMU «MeTauibl U CIIaBbl», OOpPa3l0B HEMETAUIOB, pEIICHUE
AKCIEPUMEHTAIBLHBIX 3a/lad, HAOJIOACHUE W OMUCAHUE JACMOHCTPAILIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aWMOJICHCTBHE THIAPOKCHIA ATIOMHHHUS C PacTBOPAMHU
KHUCJIOT U 1IeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KAaTUOHBI METAIIJIOB).

Pacuérnrbie 3agaun.

Pacuérpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKI[MU BEIICCTB,



pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO
U3 BEILIECTB UMEET ITPUMECH.

XuMHUA U KU3Hb

Ponp xumum B 00ecne4eHHM SKOJIOIMUYECKOM, SHEPreTUYeCKOW M IMUILEBOU
0€30MacHOCTH, pa3BUTUU MeAMIUHBL. [IoHSATHE O HAy4YHBIX METOIax MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKLINN.

[IpencraBnennss 00 OOIIKMX HAayyHbIX MPUHIUIAX MPOMBILUIEHHOTO
NOJIy4YEHHUS BAXKHEHUILINX BEIIECTB.

YenoBek B MHMpPE BEUIECTB M MAaTEpPUAIOB: BAKHEUIINE CTPOUTEIILHBIE
MaTepualibl, KOHCTPYKIMOHHBIE Marephaibl, Kpacku, CTEKJIO, KepaMuKa,
Marepuasibl ISl 3JEKTPOHUKH, HAHOMAaTEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbIE
yI00peHus.

XHAMHUS U 370pPOBbE YEJIOBEKA: IIPABUIIA MCIOJB30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MaCHOr0 HCIONb30BAHUS MPENnapaToB ObITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HHU.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHu4eckol XuMuM B 11 Kiacce ocyliecTBIsIETCs Yepe3 UCIOIb30BAHUE KaK
o0LIMX €eCTECTBEHHO-HAyYHBIX MOHATHA, TaK W MOHATHHA, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBJICHHE.

duznka: MaTepus, SHEprus, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH,
U30TOII, PaJMOAKTUBHOCTh, MOJIEKYJIA, YHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILLECTBA, (PU3MUYECKHE BEJIMYMHBI U €IUHHULIBI UX
MU3MEPEHUs, CKOPOCTb.

buonorusi:  knerka, opraHu3M, JKOCHCTeMma, Owochepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILLIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOpHbIE TOPOJBI, MOJE3HBIE UCKOMAEMbIE, TOIUIKBO,
pECYPCBL.

TexHonorusi: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLTYpPIHsi, MPOU3BOICTBO
CTPOUTENbHBIX MAaTEPHATIOB, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBILIUIEHHOCTh,  (papManeBTHUECKasi  MPOMBILUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IMpenaparoB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepUajioB,
3JIEKTPOHHAsS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

I[UTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUM A [TPOT'PAMMBI 110 XMMHWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA



[Inanupyemble pe3yapTaTbl ONMMPAIOTCS HA BEAYLIUE LIEJNEBBIE YCTAHOBKU,
OTPaXAOIIME OCHOBHOM BKJIAJ M3y4aeMOM IpOrpaMMBl B pa3BUTHE
JUYHOCTU YYaLIUXCs, UX CIIOCOOHOCTEN C MCHOJIb30BAHUEM OOOpPYIOBAHUS
1eHTpa «Touka pocray.

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K pPE3yJlbTaTaM OCBOCHHUS
OOyJaIMMMUCS TPOTpaMM  CpeJHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOWM ISt
pa3paboTKH TJIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS IPOrpaMM CpPEIHEro OOLIEro
00pa30BaHUs ABISETCS CUCTEMHO-ACSITETbHOCTHBIN MOAXOI.

B CcoOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHETrO
o0r1ero 00pa3oBaHus BbIJIEICHBI CIEIYIOIINE COCTABIISIONIHUE:

OCO3HAHHE OOYYaIOIMMHUCS POCCHUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIIPE/IEIICHHUIO;

HaJIMYUe MOTUBALMU K 00YyUEHUIO;

L[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHHI JINYHOCTU HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M UICTOPUYECKUX TPAIULMi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MNPUCYIIMMHU LETOCTHOM
CHCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4Me MPaBOCO3HAHUS IKOJIOTMYECKON KYIbTYphl U CIIOCOOHOCTHU CTAaBUTH
LU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MNpeIMeTa «XUMHs» JOCTHTalOTCS B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOM JI€ATENTbHOCTH B COOTBETCTBUU C
I'YMaHHUCTUYECKUMH, COLUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU
U HjealaMd POCCUICKOTO TpakJIaHCKOro OOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMAaMU U  TpaBWIaMHU  TOBEACHHS, CIOCOOCTBYIOUIMMHU  IpoLeccam
CaMOIIO3HAHMs, CaMOpa3BUTHs W HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pe3yibTaTbl OCBOEHUS IMpeaMeTa «XHUMHS»  OTPaKarT
C(OPMUPOBAHHOCTh OINbITA IIO3HABATEIBHOW W MPAKTHUUECKOH N€ATEIbHOCTH
o0y4Jaromuxcs Mo peajr3aluy NPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpakAaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYarOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)XECHMS K 3aKOHY U IIPABOIIOPSIIKY;



MPEACTABICHUS O COLUAIbHBIX HOpPMax M MpaBUWIaX MEKINYHOCTHBIX
OTHOULICHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIbHOCTH TMpPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU y4EOHBIX M TO3HABATEIbHBIX 3a/a4, BHIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YU€OHOH JESITEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

LIEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacClIEJUIO
OTE€YECTBEHHOM XUMMUH;

YBOXEHUS K IPOLECCY TBOpPUYECTBA B O0JACTH TEOPUM W IPAKTHYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTH)KEHHSI HAyKH €CTh PE3yJbTar
JUIMTENbHBIX ~ HAOMIOACHUH, KPOIMOTJIMBBIX  JIKCIEPUMEHTAIbHBIX  ITOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

WHTEpECa M TIO03HABATEJIbHBIX MOTHBOB B TIOJYYEHHUHM M MOCIEAYIOLUIEM
aHanmu3e UH(pOpPMAIMK O TMEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MTOBEACHMUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAllMH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
U NIPUHUMATh OCO3HAHHBIEC PEIIEHUS], OPUEHTUPYACh HAa MOPaIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApHILEH C
NO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE MOCIEIACTBUNA 3THUX
IOCTYIIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHUA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

COOJIIO/ICHUST TIpaBUJl Oe30MmacHOro oOpalieHus C BeElIeCTBAaMHU B OBITY,
MOBCEHEBHOM )KU3HH U B TPYAOBOU JESITEIBHOCTH;

NOHUMAHUS LEHHOCTH TPaBWJ HWHIUBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJEHUS B CUTYAIUAX, YIPOKAIOIINX 3A0POBBIO U KU3HU JIIOCH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (YyMOTpeOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) TpyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUECKOM W JAPYruX BUIAX
NEeSATENbHOCTH;



YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTHE€ B PEIICHUHW MPAKTUYECKHX 3a]a4y
COLIMAJILHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YyUEeHUIO MpodecCuil pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUSI K TPYAY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpasoBaHus, Oyaymied mpodeccun W peaau3allid COOCTBEHHBIX >KM3HCHHBIX
MJIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U
noTpeOHOCTEl 00IIIeCTBa;

6) IK0JIOrM4eCKOro BOCIIUTAHMSI:

DKOJIOTMYECKHU IIeJIeCOO0PAa3HOTO OTHONICHUS K TPHPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOITHON U COLUATILHOU CPEIbI;

OCO3HAHMSI HEOOXOIMMOCTH WCHOJB30BAHUS JIOCTHDKEHMM XUMUU JJis
pelIeHus BOIMPOCOB PAllMOHAIBLHOIO MPUPOAO0IOIL30BaHNUS;

AKTUBHOTO HENpUSATUS JIEUCTBUM, NPUHOCIIIMX BpeJ OKpYKaromeh
IPUPOHON Cpejie, YMEHUsl MPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJIOTHUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUHN U MPEJOTBPAILATH UX;

HaJM4usl Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS], SKOJIOTUYECKON KYIbTYPHI,
OTbITA NEeATeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaTbCSI UMH B MO3HABATEJIIbHOM, KOMMYHUKATUBHOM W COLMAIbHOU
PAKTUKE, CIOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHUKU;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HAyKd, OCO3HaHHS €€ poJlid B
(GbopMUPOBaHUU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTM B OCOOOM 3HAYUMOCTH XUMHUHM JJII  COBPEMEHHOM
UMBWIM3ALMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH W BAXKHOW pOJU B
CO3/1aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbI, PEIIEHUH II100aIbHBIX MpodsieM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, OOECIECYEHHH YCIOBHI
YCOEITHOTO TpyJa M DKOJOTHYECKH KOM(POPTHOM JKM3HU KaXKJIOro 4YjeHa
00111eCTBA;



€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJIOB
IIO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HaHUS JUJIsl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPY’KAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 000OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LEJIbI0 MOJy4EHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BATh XUMHUYECKUE 3HAHUS IS
pelieHust NpooJieM B pealbHbIX )KM3HEHHBIX CUTYAIIUSX;

MHTEpECca K MO3HAHUIO U UCCIEI0BATENbCKON AEATENbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMHUU B
COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpyla B pa3iMuHbIX chepax npodeccuoHaTbHOU

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pPe3yJIbTaThl OCBOEHUS Y4eOHOTo mpeaMera «XuMus» Ha
YPOBHE CpeJIHEero o0111ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble  JUI1  (OPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOYJAFOIIMXCS
MEXAUCITUTUTMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYyYHbIE MOHATHS, OTPaKAIOIIHNE
IIEIOCTHOCTh HAYYHOW KapTUHBI MHpa € CHeNUPUKY METOIO0B TIO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepwuisi, BEIECTBO, YHEPrUs, SIBJICHUE,
IPOIIECC, CUCTEMa, HAYYHBIH (PaKT, MPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAaHNE, HAOTIOACHUE, H3MEPEHHE, SKCIIEPUMEHT | JIPYTHE);

YHHUBEpCAJIbHBIE Y4eOHbIE NeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHbIC,
pEryJIsTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue b yHKIIMOHAIbHOM
IPaMOTHOCTH U COITUATBHON KOMITETCHITMH 00 y4JatoIInXCs;

CIIOCOOHOCTH 00 yJaroImxcs MCITOJIb30BaTh OCBOEHHEIE
MEXAUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAJIbHBIE yueOHBIC
JEHCTBHS B ITIO3HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TTO3HABATCIIBHBIMH, KOMMYHUKATHBHBIMH W  PETYJIATHBHBIMHU
JNECUCTBUSIMU.

OBnagenne YHHMBeEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBUSA:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH W aKTyaJIM3MPOBAaThH  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBATh;

ONPEACNATh 1ENu JACATEIBHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3yJIbTaThl ICATCILHOCTH C TTOCTABJICHHBIMH IICIISIMU;



HCIIOJIb30BaTh NPU OCBOCHHM 3HAHHMN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKUA TMOHATHN M yCTaHABIIMBATh WX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS Il OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHUS M KPUTEPUHM I KJIacCU(PUKAUMKU BEIIECTB H
XUMUYECKUX PEaKIU;

YCTaHABJIMBATh [PUYUHHO-CIECACTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBISBISATh 3aKOHOMEPHOCTHM W MPOTUBOPEUUsS] B PacCMaTpPUBAEMBIX
ABJICHUSX, (POPMYJIUPOBATH BBHIBOJIBI U 3aKIIOUEHUS;

INPUMEHATH B MPOLIECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUHA CHUMBOJMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBBIBATH MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) 3JIEMEHTa, XHUMHUYecKas (opMmyna, YpaBHEHHE XUMHYECKOU
peakuuu — TpPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe HCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHUS BEIIECTB U XUMUYECKHUX
peaKUunii;

(bopMyIMpOBaTh LIETU U 33]]a4U UCCIEIOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJCHUN;

BJIA/JIETh HABBIKAMHM CAMOCTOSITEILHOIO IIJIAHUPOBAHHUS M MPOBEICHUS
YYEHUYECKHUX DKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOJI0/IaTh 33 XOAOM
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh
0000IIIeHHSI ¥ BBIBO/IBI OTHOCUTEIHLHO TOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEI0BAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIEAOBATEIbLCKOM M MPOEKTHOU
JESTENbHOCTH, MPOSBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOMCKY METOJI0OB PEIICHUs] NPAKTUYECKUX 3a]ad, HPUMEHEHHUIO pPa3IMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uapopmanmei:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPoOpMauuu (HaAyqHO-
HOMYJIIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IpeJICTaBIICHNUS, KPUTUYECKU OLICHUBATh e JIOCTOBEPHOCTD u
HENPOTUBOPEUYHUBOCTE;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npUOOpeTaTh OMBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKOM WHGOpMAIMEel: TPUMEHSATh MEXKIpeAMETHbIC ((du3nueckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJTaeMOil TEMBI B XOJI¢ AUajora W/UiH
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIOJHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CYKJIeHHS 1 0OMEHAa MHCHHUSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  aNroOpuT™M JACUCTBUN IpuU
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



npuponbl, B (QOPMUPOBAHMHM  MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUS (XMUMHYECKUH DJIEMEHT, aToM, dJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
paauKai, U30MepHs, H30MEPbl, TOMOJOTUYECKHIA P, TOMOJIOTH, YTJIECBOIOPOIbI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemiecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacCHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHHMH COCTaBa, CTPOCHUS U MIPEBPAIICHUA OPTaHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJI OPTaHWYECKHX BEIIECTB IS MIJUTIOCTPAIlUU HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCTMHEHUSI, BBICOKOMOJICKYJISIPHBIC COCAMHCHMS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIINKONb, TIHIECPUH, (eHOoN, (HOpMalIbIETHI, aleTaabICTHl, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSTH TIOJOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckre M XUMHUYECKHE CBOWCTBA TUIWYHBIX TMPEACTABUTENICH pPa3IMYHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIAIEpUH, (EHOJI, areTalbJIerua, MypaBbHHAS M YKCYCHas KHCIOTHI, TIIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
Ceipbsi (HepTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI MX TMepepaboTKu U
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peakIuyu IO W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJr0IeHne, N3MEpPEHHUE, SKCIICPUMEHT, MOICIIMPOBAHMUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod u nabopaTopHbIM OOOpYAOBAHHMEM, a TakKXKe IpaBuia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
STUJIEHA M M3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OpPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMUYECKOTO JKCIEpUMEHTa B (OpME 3alMCH ypPaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTEpHET U ApyTUXx);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OMACHOCTHb BO3JICUCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METO/AaX TO3HAHUS BEUIECTB H
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OOmmas W HeopraHWYecKas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS NP aKTHUYECKUX 3a]1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsE JAUCCOLUAIMSA, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAaCChl BEUIECTB, 3aKOH COXPAHEHHS W IMPEBPALICHUS SHEPTrUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJIY4eHUH U 0€3011aCHOM MCIIOIh30BAaHUN BAKHEUIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ras, YIJEKHCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAS, METAJIJIMYECKAs, BOJIOPO/IHAS]) B COCITUHEHUSIX, THUII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEHIECTB IO HX COCTaBY K OMpeaeiIEHHOMY KiacCy/Tpymre
COCIMHEHUMN (MPOCThIE BEIIECTBA — META/UIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /l.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, O0BSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHUE CBOWCTBA HEOPraHMYECKMX BEIIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHHUS PEaKIMii HOHHOTO OOMEHA, yYUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUHN OOBIACHITH 3aBUCUMOCTb CKOPOCTH XMMUYECKON
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalue B OCHOBE IMPOMBIIUIEHHOIO MOJIYYEHHsSI CEPHOM KHUCIOThI, aMMHUaKa, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSTHUSI «MAaccoBasi JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUU Ta30B
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALEHUS U COXPAaHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM TUTAHUPOBATH U BBHIMOJIHATH XWMHYECKUIN
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuud MOHHOTO OOMEHAa, KayeCTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAILMIO, TMOJY4aeMyld U3 pa3HbIX MCTOYHUKOB (CpEICTBAa MaccOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTb BO3JICUCTBUS HA KUBBIE OPTaHU3MBI ONPEIACIEHHBIX BEIIECTB, IOHUMAas
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KITACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckue yrieBo10pOIbI 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne undposBbie
w/n Tema ypoka Beero Kontposasbnbie | IlpakTnueckue 06 pAzOBATENBHBIC
padoThI padoThI pecypent
1 IIpenmeT oprandeckor Xumun, eé 1 0 0
BO3HUKHOBEHME, PA3BUTHE U 3HAUECHUE
Teopust cTpoeHuss OpraHMYECKUX
2 coenuHeHmnit A. M. ByTtieposa, e€ ocHOBHBIE 1 0 0
MIOJIOKEHUS
[IpeacraBienue o KnaccupuKanuu
3 opraHuueckux seuiects. Homenknarypa 1 0 0
(cucremaruueckasi) U TpUBHAJIbHBIEC HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaBVI/I CTPOEHHUE, 1 0 0
TOMOJIOTHYECKHH psif
5 MertaH 1 5TaH — npocTenme 1 0 0
IIPEACTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 0 0
- OTHIIEH U IPONUJIEH — IPOCTENINE 1 0 0
IPEJCTaBUTENN aJIKEHOB
3 [Tpaktuueckas padora Ne 1. «Ilomydenue 1 0 1
ATUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankaauensl. byraguen-1,3 u
9 MeTuioytaauen-1,3. Ilomyuenue 1 0 0

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHBI




AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUM psAll. AI[ETUIIEH —
MPOCTEN NI NTPEACTABUTEND AJTKUHOB

11 Bbruncnenns no ypaBHeHUI0 XUMUYECKON
peaKIuu

12 Apenbl: 0€H301 U TOJIyoJ1. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b YrieBOAOPOJIOB,
MpUHAAISKAIIMX K pa3IMYHbIM KJlaccam
IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:

14 IPUPOJHBIN I'a3 U MONYTHbIE HE(TAHBIE ra3bl,
He(Th U NPOIYKTHI €€ nepepaboTKu
[IpupoaHbie HCTOYHUKHU YTIIEBOAOPOIOB:

15 MPUPOAHBIN T'a3 U TONYTHBIC HeDTSIHBIC ra3bl,
HePTh U TPOIYKTHI € mepepadoTKu

16 KonTtponbsHas pabora mo pazmeny
«YTJI€eBOIOPOIBI»

17 ITpenenbHbIE OHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHOroaToMHbI€ CIIMPTHI: TUJIEHIJIUKONIb U
TIIMLEPUH

19 ®deHoun: cTpoeHne MOJIEKYIbl, (Pu3uYecKue u
XUMHYECKHE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbIErua U alleTallbIer .
AneroHn

21 OnHOOCHOBHBIE IIPEAEIbHBIC KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI U YKCYCHAas

22 [TpaxkTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBas KHUCJIOTHI, KaK

MPEACTABUTEIN BBICIINX Kap6OHOBLIX KHUCIIOT

24

MBpbL1a KaK COJIM BBICIITIX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEe TCHCTBHE

25

CioxHbBIe 3(1)I/IpBI KaK IIPpOU3BOJHLIC

Kap6OHOBI)IX KHCIIOT. FI/I)IPOJ'II/I?: CJIOXHBIX

3¢upoB

26

XKupsr: rTuaponns, mpuMeHeHue,
Ouosioruyeckas poib KUPOB

27

VT1eBO/IbI: COCTAB, KJIacCH DUKAITHSL.
BaxHeiime npencraBuTeN : II0K03a,
dpykTO3a, caxaposa

28

Kpaxman u nesmoiio3a Kak IpupoIHbIe
MOJIMIMEPbI

29

KonTtponsHas paborta mo pasaeny
«Kucnopoacoaepxarie opraHu4ecKue
COEJIMHECHUS

30

AMWHBI: METHJIAMUH U aHUIIHH

31

AMUHOKHCIIOTHI KaKk aM(oTepHbIe
OpraHNYecKue COeTUHEHUs, UX
Ouonoruueckoe 3HaueHue. [lentu bl

32

benku kak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHMS

33

OCHOBHBIE ITOHATHSI XUMUH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI

34

OcHOBHEIE MCETOJbI CHHTEC3a
BBICOKOMOJICKYJIAPHBIX COCI[HHGHI/IfI.




IInacTmaccel, KaydyKu, BOJIOKHA
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11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoJbHble
padoThI

IIpakTnueckune
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUYECKUM 3JIeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonuyeckas
CHCTEeMa XMMHYECKUX 31eMeHToB [[. H.
MenpeneeBa, UX CBA3b C COBPEMEHHOU
TEOPUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIECMEHTOB U UX COCIUHEHUH 10
rpynmnam u nepuojaM. 3JHaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMmudeckux snemeraToB /.M. Menaeneera B
pa3BUTHH HAyKH

Crpoenue BemecTBa. XUMHUYECKas CBA3b, €€
BM/Ibl; MEXaHU3MbI 00pa30BaHMsI KOBAJIEHTHOMN
cBsA3u. BomoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[Tonsarue o nucnepcHbix cucremax. Mctunusie
Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10s
BEILIECTBA B pacTBOpPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYeCcKuX coeluHeHu. I 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BENIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccudukanus XuMU4eCcKUX peakiuii B
HEOPraHWYECKON M OPraHUYECKOW XUMUMU.
3aK0H COXpaHECHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAILCHUS SHEPTUH TPU
XUMHUYECKUX PEAKITHIX

Ckopoctb peakuuu. O0paTUMbIE PEAKIIUH.
XHWMHUYECKOE PABHOBECHUE

10

[Ipaktuueckas padota Ne 1. «Biusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PeaKIum»

11

DnekTponuTryeckas nucconuanus. [ToHsTHE O
BoziopoiHOM TTokazatene (PH) pactBopa.
Peakmuu nonHoro oomena. ['napomnms
OPraHuvYCCKUX U HCOPraHNICCKUX BCIICCTB

12

OKHCIMTETbHO-BOCCTAHOBHUTEIIBHBIC PEAKIINH.
[TonsiTue 00 ANIEKTPOIN3E PACIIIaBOB U
pacTBOpOB couteit

13

KonTtponbHas pabota no pazaeny
«TeopeTnueckre OCHOBBI XUMU

14

MeTannsl, nx nonoxeHnue B [lepuoauueckoit
CHCTeME XUMHYECKUX 31eMeHTOB /JI. W.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




CrutaBbl METaUIOB. DIEKTPOXUMHYECKUH Pl

15 HaMpsKeHUH METaJIIOB
XUMHYECKHE CBOMCTBA BAXKHCHIIINX METAJIOB

16 (HaTpuii, Kamui, KaJIbIUHA, MaTHUH,
AJTIOMUHUN) U UX COCTMHEHUH

17 XWMHUYECKHE CBOMCTBA XPOMA, MEIH U UX
COCIMHEHUM

18 XuMHYECKHEe CBOMCTBA IIMHKA, JKejie3a U UX
COeTMHEHUN
[IpakTueckas padorta Ne 2. "Pemenune

19 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
«MeTtamei»"
Hewmeramnsl, ux nonoxenue B [lepruoandeckoit

20 CHUCTEME XUMHUYECKHX di1eMenToB /. U.
MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
du3nyecKne CBOMCTBA HEMETAIOB.

21 AJUTOTpOIHsI HEMETAIUIOB (Ha MpUMepe
KHCIIOpoaa, cephl, pocdopa u yrieposa)

99 XUMHYECKHE CBOWCTBA TAJIOTEHOB, CEPbI U UX
COeTMHEHUN

93 XuMHUEcKHEe CBOMCTBA a30Ta, pocdopa u ux
COCMHEHUMN

24 XUMHUYECKUE CBOMCTBA YTrJIepo/ia, KPEMHUS U
WX COEINHEHUN

o5 [IpumeHeHne BaxKHEHIIMX HEMETAJIIOB U UX
COCIMHEHUMN

26 O06001IeHEe U CUCTEMATU3AIUs 3HAHHUH 110

TteMe «HemeTtaniasl». Beraucienus mo




YPaBHEHUSIM XUMHUUYECKUX PEAKLIHI 1
TEPMOXHUMUY ECKHUE PACU EThI

[Ipaktnueckas pabota Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 1
"Hemeranmist"»

28 KonTtponbHas pabora no remam «MeTtaibi» U 1
«HemeTramnsn»

29 Heopranuueckue 1 oOpraHu4eCKue KMCIOTHI. 1
Heoprannueckue 1 opraHu4ecKue OCHOBAHMUS
AM@oTepHbIC HEOPTAHUYECKHUE U

30 opraHuyeckue coeiMHenus. ['enetnyeckas 1
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB
Poiie xuMuM B 00ecIiedeHny SKOJIOTHUECKOH,

31 SHEPreTHYECKON U MUIIEBON OE€30MaCHOCTH, 1
Pa3BUTUHU MEIULIUHBI
[IpencraBienus 06 oOLUMX HAYYHBIX

32 MIPUHIMUIIAX POMBIIIJIEHHOT O MOJy4EeHUS 1
BAKHEUIINX BEIICCTB

33 YenoBek B MUpE BELIECTB U MAaTEPUATIOB

34 XUMHUS U 3710pOBbE YeJIOBEKA 1
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






