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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.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSL U Pa3BUTHUSL 00YUaIOIIMXCA CPEICTBAMU
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 KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
00ydJaromuxcs Ha YPOBHE CpeHero oOIiero oopa3zoBaHUs CPeACTBaAMHU 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 I1eNled W TPUHIMIIOB, 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 PAMOHATHHOTO 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 OKPYXKAIOIIETO MHPA, OCO3HAHMUS B3aUMOCBSIZH MEXKIY
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 >KM3HU 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 LEISIMU M NPUHLMIIAMH CPEIHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIOYEHHUS B JKU3Hb COLMYMA, HPOAOLKECHHS
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 SIBISIOTCSI 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 U TEOPHI 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  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HA  OMPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
NpeaCTaBlIeHUd O cTpoeHun BemiecTB. CBeneHus 00 H3ydaeMblX 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 CBSI3M, KIACCU(PUKAIUOHHBIX 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 OOIETEOPETUYECKUX U METOAOJIOTMYECKUX 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 MPUMEHEHHUH, a4 TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTH H
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(YOPMALUIO H
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00YyYaIOMIUXCSI 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
o0y4aroumxcs MPUHATHIE MPOTPaMMOM MO XUMHH 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 uHGOpPMAaIIUK, 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, TP ONPENETECHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JEeSTENbHOCTU YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KynabTypbl. 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 (opMUpOBaHHME 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, 03HAKOMIIEHUE 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,
MMEIOIIHMX 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 ¢ atumMm, coxepkarenpHas XapaKTEpUCTUKA LeJIeH U 3a1a4d 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 CoJAepKaHusi OOYy4eHMs, OPHEHTHPOBAHHOM 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
JUTS pELIEHUS] TPAKTUYECKUX 3aa4.

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
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIN), WMEIOIIMX YHUBEPCAIBHOE 3HAYCHHE Ul DPA3IM4YHBIX 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 BIUSHUS BEIIECTB U 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 NOTPEOHOCTSAMH, UCIIOIB30BaATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0I0JaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, 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 MPUPOIOMNOIb30BaHNUs, TTOTIOJIHEHUS 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 SIBJICHUSMHU.

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
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoW XMMHH: €€ BOSBHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBpAILCHMI:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
[pY HarpeBaHuH (IJIaBJIEHNUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psia. Meran u 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U MPOIMIEH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u MmetunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEUIINKA NPEICTAaBUTEIb AaJKUHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy rajJJor€HUpPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHuE. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XuUMUYEcKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMUA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE WCTOYHHMKH YIVIEBOAOPOAOB. IIpUpOOHBIM ra3 W IONYyTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTAIbHBIE METOABl W3YYCHHS BEIIECTB M WX MPEBpalICHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromas», MOAEIUpPOBAHHE  MOJEKYJ  YIJIEBOJOPOJOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3yYEHHE €TO CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kucioponcoaepxamue opraHu4eckKue coeJHHEHHUA

IIpenenbHble OQHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJN: CTPOCHHE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMEeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAaMU CIUPTOB. J[efCTBME METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
OpraHu3M 4esnoBeka. [ [puMeHeHne rimiepuHa U STUJICHTIIMKOIISL.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpnerunibl U kemouvl. DopManpiaeruj, alneTalbAETUl: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), TTOJIyUCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBas KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl:  cocTaB, KiaccupuKauus — yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NUeckrue W XMMHYECKHE CBOMCTBAa Kpaxmajia (THIpPOJIH3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcugom wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIMIIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumonelcTBHEe Kpaxmajia € HOIOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnslie 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa OeiaKoB. XHMMHUYECKHE CBOMCTBAa OENKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKITNN OEITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TTOJTMMEPHU3AINS U TTOJTMKOH ACHCAITHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanus MeXIpeIMETHBIX CBSI3eH MPU U3YYCHHHM OPraHUYCCKOH XUMHH B
10 xmacce OCYIIECTBIISIETCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBIA (haKT, TUIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
DHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TeJI0, OOBEM, arperaTHoOe COCTOSHUE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpaIBl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMAeMEbIEe, TOILTUBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUe ypOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaIKsi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauindeckas). MexaHUu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHEHHUM. Homenxkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUYECKUX PEAKLIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTrudeckas guccormanus. CUibHbIC U clla0dbie IeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taomumi «Ilepuonnueckas cucreMa XuMUueckux snemeHToB [[. .
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJu3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAILHOTO WHIWKATOpPA, pEaKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C MCIIOJIb30BAHUEM IOHSATHS «MacCOBasd
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIIOpOJia, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxenne merawioB B llepuoanyeckon CUCTEME XMMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMUYECKHE CBOWMCTBA BAKHEHIIWX METAUIOB (HATpUM, KaJlUui, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHHe KOJUIeKIUU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYSCKON, DHEPreTHYeCKOM W IHILECBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBek B MHUPE BEHIECTB W MaTEpPUATOB: BAXHEWIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XuMud W 340pOBbE YEJIOBEKA: MpaBUJa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, NU3MEPECHUE, SBIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, JKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METAILTYpPIUs, MPOU3BOACTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papMarieBTU4ecKasi  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CpPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONH HUIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIUU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1I€HHOCTHO-CMBICTIOBBIMU YCTAHOBKaMH, MPUCYLUIUMHU LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAaHOBJICHHS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M MO3HABATEIbHBIX 3ajay, BHINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOLIEHWS K MCTOPUYECKOMY W HAyYHOMY HAacCIlIEJUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUIATENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  SKCIEPUMEHTAJIbHBIX  [MOHCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX M IMPAaBOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3TUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmonieHusi mpaBuil 0Oe30macHOro oOpalleHus C BEIIeCTBaMH B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCTEACTBUI M HENPUSTHS BPEAHBIX MPUBBIYEK (yHNOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUH MPaKTUYECKUX 3aj]ad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaTaM TPYIOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) IK0JIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONb30BaHMS JOCTM)KEHUW XUMHUH IS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEAOTBPAILATh UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IPAKTUKE, CHOCOOHOCTM W YMEHMS AaKTUBHO HPOTHUBOCTOSTH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(GOpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJICHHS, CO3/aHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTUH MEAULMHBI, 00ECNEYEHUU YCIOBUI
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HoJTydaeMble 3HaHUA Ui aHajdn3a U OOBSICHEHUS SIBICHUI OKPYKAIOIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
POLECC, CUCTEMA, HAY4YHbIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATIHLHON KOMIETEHIIMHN 00yJaronxcs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  MO3HABAaTEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETYJISITUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCMOJIb30BaTh COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXIECHHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peakuu — MpU pEIIEHUH Y4eOHBIX I[O3HABATEIbHBIX M INPAKTHUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIECTB U XUMUYECKHUX PEAKLIUH.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yiabTar, (OopMyIHpOBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITENIbHOCTU, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEILHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPopManuu (HaAydHO-
HOMYJISIpHAsl JUTEepaTypa XWUMHUYECKOTO COJEpXaHHs, CIPaBOYHBIE I[OCOOUS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHbOpMaNMK, HEOOXOIUMOW Ui BBINOJHEHUs Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OPMY  MPEACTABICHUS
uHdopMaInuu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPEeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, peain3alii yueOHOro mpoeKTa U (hOpMYyIUpPOBaTh BHIBOIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSTENbHOCTh, Ompeenss e€ Iedr W 3aJadd, KOHTPOJUPOBATh M TO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  TPEACTABIEHUM O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TPHUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTas U COKpalléHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCTIOPOJ M a30TCOAEpXkalllhie COSAMHEHMS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalue B OCHOBE IMOHHMMAHMS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHBIC MPU3HAKWA TOHITHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEIMIECTB 10 HX COCTaBY M CTPOCHHIO K OIPEACIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIIECTB (ITWICH, MPOMMWICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, 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);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, metunOyragueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMHU YPABHCHUSMH COOTBETCTBYIOIINX XHUMHUYCCKUX PEaKIM ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YYECHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKM3HECHHBIX CUTYaI[USX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHUI TUIAHUPOBaTh M BBIMOJIHATH XUMUYECKHI
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpU OOpalieHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYECKA aHAIU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11e1eco00pa3Horo TOBEJACHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3JICWCTBUS HA OpraHU3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anmucn XuMudecKux

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHpa, pPOJA XHMHUH B T[IO3HAHWUU SIBJICHUU
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAHWUM, KOTOpasi  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHS (XHUMHUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METaJNIMYeCcKas, BOJIOPOJIHAS ), KPUCTAIUTMYECKAsl PEIIETKa,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyeckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUWS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUMN BBISBISTh XapaKTE€pHbIE MPU3HAKU TOHSTHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematudeckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUH OMpPENETSATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsl, METAJUITMYECKas), XapaKTep Cpebl B BOJAHBIX paCTBOpaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIHN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cuUCTEMBbI
xuMHuueckux syemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
110 nepuoaam u rpynnam lleprnoanueckon cucteMsl XUuMHIECKUX 351eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUYECKHUMU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
adexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKUUH, TMOJATBEPKIAIOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  paCKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOro OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETo Bo3jaeiicTBus (mpuniuin Jle [llarense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMax XUMHYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM 00BbEMY OJHOIO M3 y4aCTBYIOLIUX B peakLUu
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHBIM OOOpYAOBaHHMEM, a TaKXKe NpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpEIEIECHUE Cpeabl pPacTBOPOB BEIIECTB C IOMOILIBIO  YHMBEPCAIBHOTO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metamubl» U «HemeTtamnsy) B COOTBETCTBUM C MpPaBUIIAMU TEXHUKHU
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, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
L[EJIECOO0OPAa3HOro MOBEJAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B IEJISAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPEIOTBPALLEHNS UX BPEAHOI O BO3IECUCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaitns mis 3amvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
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 COCIUHEHUN A. 3
M. bytiepoBa
Hroro no pazueiy 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbBIC YIIEBOAOPOIABI — aJKaHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
94 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nea 3. Kuciiopoacoaepskammue OpranudecKue coeIuHeHust
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VrineBonsl 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
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (ncpp )
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 BemecTBa. MHOroo0Opasue 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 )
' BEIIECTB
Hroro mo paznemny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThI padoThI pecypent
1 IIpeameT opraHu4eckorl XuMuu, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE
Teopust crpoeHnst OpraHUYEcKux
2 coenqunenuit A. M. bytneposa, eé 1
OCHOBHBIE I10JIOXKEHHUS
[IpencraBnenue o kaccupuKauu
3 opranudeckux Beniects. HomenknaTtypa 1
(cucremMaTtuueckas) U TPUBUAJIbHbBIC
Ha3BaHMs OpPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH u 3TaH — npocTenmme 1
MIPEJCTaBUTENIN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUIEH U NPONUIIEH — IpocTeiiue 1
MIPECTaBUTENN aJIKEHOB
8 [Ipaktuueckas paborta Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

11 Brruucrienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I U TOyo. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsA3b YrieBOAOPOJIOB,
NPUHALISKAIINX K pa3IMIHbIM Kjaccam
[IpupoHbIe HCTOUYHUKHU YTIEBOJOPOIOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U IPOAYKTHI €€ repepadoTKu
[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB:

15 MIPUPOHBIN I'a3 U TONYTHBIC He(TIHbBIC
rasbl, He)Th M MPOAYKTHI €€ IepepadoTKu

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbIE€ CIIUPTHI: STUIIEHTIIUKOIb U
TJIULIEPUH

19 @deHou: cTpoeHNEe MOJIEKYJIbI, (Pu3UYecKre
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpneruabl: popmanbaeruj u
aneranbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHUCIIOTBI: MypaBbUHAsI U YKCYCHas

22 [Ipaktueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHI, KaK

23 MPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpiia KaK CONM BBICIINX KapOOHOBBIX
KHCIIOT, ©X MOIOIIEE ICHCTBHE
CrnoxHbie 23Ul KaK TPOU3BOHBIC

25 KapOOHOBBIX KHUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponns, NpuMeHeHHE,
Ouonoruueckas pojib JKUPOB
VYTrneBonbl: cOCTaB, Kiaccu pukarms.

27 BaxHeiiue nmpeacTaBuTeNn: TIOKO3a,
(bpykTo3a, caxapo3a

98 Kpaxman u 11e/umo0J103a Kak TpHpOTHbBIE
TTOJTUMEPhI
KonTtponbsHas pabota o pazaery

29 «Kucnoponcoaepxkaime opraHuyecKue
COCIMHCHHUSDY

30 AMUHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI Kak aM(OTepHbIe

31 OpraHu4ecKue COeAMHEHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

32 benku kak npupogHbIe
BBICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

34 OCHOBHEBEIE METOJIBI CHHTE3a




IlnacTMacchl, kKaydyyKu, BOJIOKHA

BBICOKOMOJICKYJJIAPHBIX COGI[I/IHCHPlﬁ.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypauus aTOMOB

Ilepnonuuecknii 3akoH u llepuonuyeckas
CHCTeMa XMMHYECKHUX 31eMeHToB J[. W.
MenneneeBa, UX CBA3b C COBPEMEHHOU
TEOpHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnaM u nepuojamM. 3HaueHHue
MEePUOUIECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB JI.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XMMHUECKas! CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJIEHTHOM cBs13u. BomopoaHas cBs3b

BanenTHOCTS. 9J'IeKTp00TpI/II_IaTeJ'II>HOCTI).
Crenenp oxkucienus. BemjecTsa
MOJICKYJEIPHOI'O U HEMOJICKYJISIPHOI'O
CTPOCHUA

[TonsiTHie O AMCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PaCTBOPHI.
MaccoBas 107151 BEeIEeCTBA B pacTBOPE




Krnaccuduxanus n HomeHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEMIECTB, PA3IMUHBIX
KJIacCOB

Krnaccuukanus XduMUIECKUX peakiuii B
HEOPraHWYECKON U OPraHNIECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS U IPEBPAIICHUSI SHEPTUH TIPU
XUMHYECKUX PEAKIIHIX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuueckast pabota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIum»

11

DnekTponuTrdeckas auccoruanus. [Toastie
0 BoZlopogHOM Toka3zatene (PH) pacTtBopa.
Peakunu nonnoro oomena. ['maponms
OPraHuv4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCTIUTETHFHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsiTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonrtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN»

14

Mertannsl, ux noyuoxenue B Ilepruoanueckoit
CHUCTEME XMMHYECKUX deMeHToB /JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atoMmoB. O0mMe GU3HIECKUE CBOMCTBA
METAaJIJIOB




15

CruaBbl METaJUIOB. DIIEKTPOXUMUYECKUH PsifL
HANPSIKEHUN METaJJIOB

16

XuMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATPUMA, KaJIWi, KJIIIUA, MarHUM,
ATIOMHUHMI) U UX COCAMHEHUM

17

XHWMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEHUH

18

XUMHAYECKHEe CBOMCTBA IIMHKA, JKejle3a U UX
COeTUHEHUN

19

[TpakTueckas padota Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTtamib»"

20

Hemeraibl, NX I0J0KEHUE B
[Tepuonnueckoit cucreMe XUMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckune CBOWCTBA HEMETAIUIOB.
Annotponusi HeMeTauoB (Ha mpuMepe
KHCIIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeTMHEHUN

23

Xumuueckue cBOMCTBA a30Ta, hocopa u ux
COCIMHEHUH

24

XUMHUYECKHE CBOMCTBA yryiepoja, KpeMHUS U
UX COEINHEHUN

25

[IpuMeHeHu e BaXXKHENIIMX HEMETAJIOB U UX
COEIMHEeHNH

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUI 11O




Tteme «HemeTamnel». Beraucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PACU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramib!"»

28 KonTtponpHas pabora o remaM «MeTtasuibi» 1
u «Hemerambn

29 Heoprannueckue 1 opraHu4ecKue KMCIOTHI. 1
Heoprannueckue 1 opraHu4eCKre OCHOBAHMS
AMdoTepHbIe HEOPTraHUYECKHUE U

30 opranuyeckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Poib xumMun B 00eciiedeHny SKOJIOrnIECKOI,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTUHU MEIULIUHBI
[TpencraBnenus 00 oOIMX HAYYHBIX

32 IPUHLMIIAX IPOMBIIIJIEHHOTO TTOJyYEHUS 1
BAJKHEHIINX BEIIECTB

33 Yenosek B MUpE BELIECTB U MAaTEPUAJIOB

34 XuMus U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






