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MHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETOo o0IIero oOpa3oBaHUS
(®OIT  COO), npencrapneHHbix B DenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, ¢ yuérom Konnenuuu mnpenoaaBaHust
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
@®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIMUTAHMS M Pa3BUTHS 00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMH
o0mreo0pazoBaTeIbHON  OpraHU3alluM, SIBJISIETCS. HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloOM pealn3aliy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTro 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peammsyercs XuMuuYeckoe oOpa30BaHHE
00yJaroUMxcs Ha YpOBHE CPEAHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XuMUs», COIEpKAHHE M IOCTPOEHHE KOTOPOTrO ONpPENEICHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHUU TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mMX 1eflell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAeT O0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE MOHUMAHMS
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BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUpPAa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHasi XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBMM ¢ OOMMMH LEIIMH U TPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJAOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ IpeAMeTa «XUMHS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» W «OOm@as W HEOpraHWyecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsl KOTOPBIX SIBISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHMM M3 OOIIeH XUMHUH) U
opraHndeckor xumuu. @opMUpOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PAaCCMOTPEHHSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATHIN, 3aKOHOB U TEOPHH XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YYCHHMIO Yy4eOHOro marepuaia u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMpEeNeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUM, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeAcTaBIeHud O cTpoeHnu BemecTB. CBemeHus 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAMMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yriioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJICHHMSI O BEUIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
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XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOJOJIOTMUECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHe (YHKIMM STOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXHEMILMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COJEpPKaHUs, UMEIOIUMU KYJIbTYpOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABAaTEIbHOM M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MHPOPMALHUIO U
OpUMEHSATh €€ [Jis MOMNOJHEHWs 3HAHWM, peHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ienom copepkanue yueOHOro
npeamera  «XUMHS» ~ JJAaHHOTO  YpPOBHS  W3Y4YEHHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHMMAHMS
¢unocopckux uuen, TakuxX Kak: MaTepUabHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUH MYyTEM OSKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
IPEANOCHIIKAMHU, OCO3HAHUE POJIM XHUMHUHU B PELICHUHN 3KOJIOTMYECKUX IpodeM, a
TaKKe MpobsieM cOepexeHus: IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCHUTaHMS, Pa3BUTUS U COLMAIMA3ALUU
o0y4arouMxcs MNPUHATBIE MNPOrpaMMON IO XMMHUM TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS M TOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaloT —(popmHupoBaHUE
YHUBEPCAIBHBIX Yy4YEOHBIX JACHCTBUM, HUMEKOIMUX 0a30BOo€ 3HA4YECHHE U
pa3MYHBIX BUJOB JESATENBHOCTU: peIHIeHUs NpodjieM, MOWUCKA, aHajdu3a Hu
00paboTku nHpOpMAIH, HEOOXOIUMBIX JIJII MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3zoBaHusl, MpU OMpPeIeICHUN
COJIepKAaTEeIbHOM XapaKTePUCTUKH LEJeHd HU3y4YeHHs MNpeaMeTa HalpaBICHHEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAJULHMOHHO MNPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
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NEATeIbHOCTU YeJOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMsS] TaKOM MOAXOJ K ONPENEICHHUIO Lelell M3ydyeHHUs
npeaMeTa SBISIETCS BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOM TOYKE 3pPEHUS TJABHBIMHU LENSIMH H3Y4Y€HHUs Mpeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BCIIECTB M XUMHYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB JACATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTAa, COOJIOJEHUEM IpPaBUI
0e301acHOr0 OOpaIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepkaTenbHas XapakTEpUCTHKA LIeJIEH U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIEH  cTermeHW OTAAETCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHWs OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeNbHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpoM 3HaHUW, a (YHKIIMOHAIHLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYCHHUs 3HAHUM W MPUMEHEHUS WX B PEATbHON KU3HU
JUTSL peIIeHUs TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TnpW U3yYEHUH TNpeAMeTa «XHUMHS» JTOMUHHUPYIOLIEe
3Ha4YeHUE MTPUOOPETAIOT TAaKKUE LIEJIH U 33]]a4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaALUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE [Jis PA3IUYHBIX BHUJOB
NEATEeNIbHOCTU: PelIeHusl mpoOeM, MOUCKa, aHaln3a U 00paboTKH HH(pOpMaIUH,
HEOOXOIUMBIX [IJIi TPUOOPETEHUs] OIbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
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BAXHOE MECTO B TIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHUYECKHUX
MPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yUarOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMHU, UCTIOIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHON MH(OPMAIMU XUMUUYECKOTO COJEPIKaHNUS;

(dopMHpoOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, MPH IUIAHWUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIO0OANBHBIX HpoOseM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, MOTOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOJHOIO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIsl TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSAMH.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl U3YUYCHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, cocraBisieT 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).
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COIAEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHMYECKO XUMHMHU

[Ipenmer opraHnyeckoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHS OpPraHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BewlecTB. l'omonorus, wu3zoMepusa. XuMHU4YecKas CBSI3b B
OpraHNYeCcKUX COEAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukalnud opraHudeckux BemecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CHUCTEeMaTUYecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaYKHEUIINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YYEeHHsS BEIIECTB M MX MPEBPAICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHWYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIECTB, HAONIOJEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX ONBITOB IO IIPEBPALIEHNIO OPraHUYECKHUX BEILECTB
IpY HarpeBaHuM (IJIaBleHNE, OOyIIIMBAaHUE U TOPEHHUE).

Yriaesogopoabl

ANKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH pAx. MeTtan u 3TaH —
IOpOCTEHIINE MPEACTaBUTENN aKaHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHHsT W TOPEHMs), HAXOXKIEHUE B IIPUPOJAE, IOJyYEHHE U
IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psAl. DTUIEH U NMPONWIEH —
npocTeiiine NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa
(peakuuu TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALHAHA, OKHUCICHUA W
MOJINMEPHU3ALIMH ), TOJTYYEHUE U [IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa W pe3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— TMpPOCTEHIINN MpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3NYECKUE U
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliHy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3oin: coctaB, cTpoeHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUA), MOJIYYEHUE U NPUMEHEHHE. T01yon:
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cocmas, cmpoeHue,  Qusuveckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTH
apeHoB. l'eHeTmyeckas CBA3b MEXAY YIJIEBOAOPOAAMH, NPUHAMICKAIUMU K
pa3JIMYHBIM KJlaccaM.

IIpuponHble MCTOYHUKM YIIE€BOAOPOAOB. lIpupoaHbiil ra3 M IIOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3uamMu IUIacTMacc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Heptb» n  «Yroap», MoOJENMpOBaHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncrnenuss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

Kuciopoaconep:kamue opranu4eckue coeJMHeHHUs

IIpenenbHble  OQHOATOMHBIE CIMPTHL. MeETaHOJN ¥ 3TAHON: CTPOEHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMH MeTalljlaMH,
raJIOr€HOBOZIOPO/IAMM, TOpPEHHUE), NpHUMEHEHHE. BoaopomHbIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIb W TJIULEPUH: CTPOCHHE,
¢usnyeckue U XMMHUYECKHE CBOWCTBAa (B3aMMOJEHMCTBHE CO IIETOYHBIMU
METaJJIaM{, KAaueCTBEHHAas peaklMs Ha MHOIOAaTOMHBIE CHMUPTHI). [lelicTBHe Ha
opraHusM 4enoseka. [I[puMeHeHune rimnepuHa 1 STWICHTIIMKOJIA.

@deHoN: CTpOCHHWE MOJEKYNbl, (HU3UYECKHUEe U XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanbpierui, auneTAIBIETUI: CTPOCHHE,
¢usnyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe W XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miye JUIs Kiacca KUCIOT, Peakius 3Tepu(HKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEJICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.
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CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. ['maponus
cokHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBogel: cocraB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE C
ruapokcugom menu(ll), oxkucrnenne ammuadHbiM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HaXO0XJACHHE B MPUPOJIE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunTte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue Kpaxmaina H
HesuTono3bl.  PuU3Nyeckrue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
npoBe/ieHre, HaOJI0/IeHHe W OINKCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(Il), BzammomercTBHE Kpaxmalla C HOJOM),
IpOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

A3oTcoaepxKaniue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTBHI KaK aM(OTEepHBbIE OpraHUYecKue coenuHeHus. Puznueckue
U XMMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpuUMeEpe TNMLMHA). buonoruueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuas.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApHbIE coeauHeHus. [lepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBEHHBIC PEaKIIUU Ha OEIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX MPEBpAaIICHUN:
HAOJFO/ICHHUE U OTHMCAHKE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCTKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSAPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUA —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.
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OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMHUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCSI CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KjaccuUKalus, NEePUOJUUHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@duszuka: Marepus, DHEpPrusA, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
HSHEPreTUYEeCKUd YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, GPU3MUECKHE BEJIMUYMHBI U €IUHUIIBI UX U3MEPECHHUS.

buonorusi: kierka, opranmsm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJOTUYECKH AaKTUBHbIE BeliecTBa (OENKH, YTrIeBOAbI, >XUPHI,
dbepMeHTHI).

['eorpa¢usi: MuHEpalbl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypCehl.

TexHomorus: MNUILEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnvyeckne 0CHOBbI XUMUU

XuMudeckud anemMeHT. AToMm. SAapo aroma, HW30TOMBI. DJNEKTPOHHAs
000yI0YKa. DHEPreTUYecKne ypoBHU, TOJYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeleeHusl 3IEKTPOHOB MO OpOUTANsAIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX TEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoANYECKOro 3akoHa u llepuoamdeckoi cucteMbl
xuMu4decknx anemMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM W NEepUOJaM.
3HavyeHUe NEePUOINYECKOT0 3aKOHA B Pa3BUTUH HAYKHU.
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Ctpoenune BemecTBa. XUMHYECKAs CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHUu3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akienTopHeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. MOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

[TonsTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COC/IMHCHUM. Homenxkiatypa
HEOPraHWYECKUX BelIeCTB. [eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAJICKAIMNX K PA3JTMYHBIM KJIACCAM.

Xumudeckas  peakums. Knaccudukanwss — XUMHUYECKHUX — peakiuil B
HEOPraHWYECKONW W OpPraHMYECKOW XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3MuHbIX (hakTopoB. OOpaTuMble
peakiuu. XHUMHUYECKOe paBHOBecue. @aKTOphl, BIHSAIONME HAa COCTOSHHUE
xummuueckoro papHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornuanus. CHiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCIasl, HEUTpaIbHAas, IEJIOYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanusa Taosmi «llepuonmaeckas cucremMa XuMU4Yeckux snemeHToB J[. WM.
MeHnneneeBay, H3y4eHHE MOJeNeld KPUCTAUIMYECKUX PEMIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE IMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBAM KaTaJau3aTopa, ONPEICICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAIBHOTO MHAUKATOpa, pEaKIMd HOHHOTO OOMEHa),
MPOBECHNE TTPAKTHUECKOW paboThl «BiusHuE pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétel 1O ypaBHEHMSAM XHMHUYECKUX pPEAKIUHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJb30BAHUEM MOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XumMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux sjaeMmeHToB J[. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
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dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUSI HEMETauIoB (Ha MpUMEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCTUHEHUM.

Meramisl. Ilonoxxenue merannosB B Ilepuoguyeckonl cucTeMe XMMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTtauioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CruiaBbl METAJJIOB.
DIIEKTPOXUMUUECKHUI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPU, Kalud, KaJbIIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

OO6mue crnocoObl TOMydeHUs: MeTauioB. lIpruMeHeHre METaIOB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
U3y4YeHUe KOJIIEKIUU «MeTamibl U CIIaBbl», O0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTICPUMEHTAIBHBIX 3a/ia4, HAOIOJCHHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX M
7a00PaTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHUIA aFOMUHHUS C PacTBOpaMU
KHUCJIOT M I1I€JI0UeH, KaueCTBEHHBIC pEaKIIMi Ha KaTUOHBI METAJIIOB).

Pacuérunle 3amaun.

Pacuérel mMaccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJTHO
U3 BEILECTB UMEET MIPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecmiedyeHUH SKOJIOTHYECKON, SHEPreTUUCCKOW M IHUIIEBOU
0€30IMacCHOCTH, Pa3BUTHHM MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBnennss 00 OOHMX HAY4YHBIX MPUHIUMIIAX [POMBIILICHHOTO
MOJTYYECHUS BaKHEUIIIMX BEIIECTB.

YenmoBek B MHUpE BEHIECTB W MATEPUAIOB: BaXXHEHIIHE CTPOUTEIIHLHBIC
MaTepUuayibl, KOHCTPYKIHOHHBIC MAaTEpPHUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUANIbl I SJICKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
ynoOpeHus.

XuMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPaBWJIa HCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MMaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B ITIOBCEJTHEBHOM JKU3HU.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanmss  MeXnpeaMETHBIX CBA3€H OpH  HM3y4yeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCYIIECTBIIAETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHATHS: Hay4yHBIM (DaKT, rUmoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKaluUsi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJECIIUPOBAHNE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BElleCcTBa, (PU3MUYECKUE BETUUYMHBI U €AUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypehl.

TexHonorus: XMMHUYECKasi MPOMBILIJIEHHOCTb, METAJLIYPIUsi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IUIIEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKUX IPEernaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucss TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM U TNpeaMeTHbIM). HayuHo-mMeToaudeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TMOJAX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHMS MpenMeTra «XUMHUS» Ha YpOBHE CPEIHEro
o01ero 00pa3oBaHusl BIJICICHBI CIAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKIaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4YMe MOTUBAILIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaIULIUi 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMU, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMUUYECKOr0o 00pa30BaHMUS;

HAJIMYMEe TPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTABUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JACSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaeallaMd POCCUUCKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMUd W  TpaBWIaMH  [OBEAEHUSA, CIOCOOCTBYIOIIMMH  Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUs OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a7[a4, BBHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEGHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIPHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHaau3e MH(pOpMaIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELIEHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJEHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME IMOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro o0pa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBuwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 30POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUII M HENMPHUATHS BPEIHBIX MPUBBIUEK (YymoTpeOneHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUs );

5) Tpy10BOr0 BOCIIMTAHMS
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KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEHICHWH NPaKTUUECKUX 3ajad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY M3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOISAM TPyAa U pe3yJibTaTaM TPYA0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3aiuid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HUHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0rN4Y€eCKOro BOCIIMTAHMS:

AKOJIOTUYECKHU IIeJI€COO0PA3HOr0 OTHOIIEHUS K MPHUPOJIEC, KaK HUCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIOO0AJTBHOTO XapakTepa OHKOJOTHUYECKHUX TPOoOJeM, BIMSHUS
AKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHMS HEOOXOAUMOCTH HCIIOJNIb30BAHUSA JOCTHKEHUH XUMHH  JUIs
peuIeHns BOPOCOB PAallMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX Bpel OKpYyKaIoLIEn
OPUPOJHON cpefie, YMEHHsSI TPOrHO3UPOBATH HEOJIArONPHUSATHBIE 3KOJIOTHUYECKHE
NOCJIEICTBUS NMIPEAITPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIIATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOMU
MPaKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HUACOJIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHMUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHWMAaHHS CHeNM(DUKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEITOCTHOTO
MpeACTaBIeHUsS 00 OKPYKAIOLIEM MUPE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pemieHuu MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexXKIEHHOCTH B  0COOOW 3HAUYMMOCTH XHMHUU IS COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBICHHOCTH W BaXXHOM poOJd B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ATBHBIX MPOOIeM
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YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOW, DHEPrEeTUYECKOM, NMUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOECIEYEHUH YCIOBUN
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW >KU3HHM KaXAOro ujeHa
o0I11eCcTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBACHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U
OPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpooOsieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JeATEIBHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHUU [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IudHbIX cdepax npodeccunoHanbHON
NEeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuUMUs» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYUMble  JI1  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEeIMETHBIC) OOIICHAYYHbBIC TOHSATHS, OTPAKAIOIINC
IICJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa W CHEIH(PHUKY METOJOB IO3HAHUS,
UCTIOJIh3yEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO, SHEPTHs, SBICHUE,
mpolece, CUCTeMa, HaAyYHbIA (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, M3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIE Y4eOHbIE JEHCTBUSA (IMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G YHKIIMOHATIBHON
IPaMOTHOCTH U COITMAIBHOM KOMITETCHIIMH 00yYatoNnXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHMBEpCAJbHBbIC y4eOHBIC
JICVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PETyISATUBHBIMH
JICUCTBUSIMMU.
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OBiagenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEILHBIMU
NeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBAaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAcsATh LEJIH JESITEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJbTAThI IEITEIBHOCTH C TOCTABICHHBIMH LEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTMUECKOTO MBIILUICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKKU TMOHATHH M YCTAHABJIMBATH HUX B3aHMMOCBS3b,
UCIIOJI30BaTh COOTBETCTBYIONINE MOHATUS JIJII OOBSICHEHUS OTACIBbHBIX (PAKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIIMBATh TMPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWE pACCYXJICeHMsI (MHAYKTHBHBIC, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B MPOLECCE MO3HAHUSA, UCIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XHMH4Yeckas (opmysa, ypaBHEHHE XHUMHYECKOU
peakuuu — TMpHU PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS 1JI1 BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB M3y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIAJ€Th OCHOBAaMH METOJOB HAyYHOrO IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKIuu;

dbopMynHpoBaTh LIETU U 3a/I1a4U UCCIICIOBAHUSA, UCTIOIH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(HOpMYyIMpOBaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO [UIAHUPOBAHUS M  MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €T0 Pe3yNbTaT, (OPMYITUPOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb ONbIT YYEHUUYECKOM HCCIEOBATENbCKONM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJIOB TTO3HAHMUSI.

3) pabora ¢ nunpopMmaumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX HWHPOpMaluu (HAy4HO-
MONyJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpXKAHUS, CIPAaBOYHBIE IOCOOUS,
pecypcel MHTEpHETa), aHaIM3UpoBaTh MH(OPMALUIO Pa3IMYHBIX BUJIOB U (opM
MpeCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEUYUBOCTH;

dbopMynTUpoOBaTh 3anpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU MOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
ONPENICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpPMY  MPEICTABICHUS
uHopManmu (cXeMbl, TpauKH, THArpaMMbl, TAOTUIIbI, PUCYHKH U IPYTHE);

UCIIOJI30BaTh HAYYHBIM S3BIK B KA4yeCTBE CpEJACTBA Mpu paboTe ¢
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIBI, POpMYIibl, aO0OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CpEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBepCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOi TeMbI B XOJ€ Iuajora W/uin
JTUCKYCCUHM, BBICKAa3pIBaTh WIEH, (QOPMYIUpPOBATH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBINOJIHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHUEN pe3yJNbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IPHU BBINOJIHEHUH
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pean3allii y9eOHOTO MPOoeKTa U (HOPMYITUPOBATH BBHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIEIOBAaHUN MYTEM COIIACOBaHUS MO3UIIMI B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH JIeHCTBUSIMHU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYLIECTBIISITh CBOIO IO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Leld M 3aJayd, KOHTPOJUpPOBAaTh M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJIaraéMplii  alTOPUTM JEUCTBHHA TIpH
BBIMIOJIHEHUM Y4YE€OHBIX UM HCCIEIOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN €MOCO0 HMX pelleHHs ¢ YYETOM TNOJYYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;
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OCYHCCTBJIATH CAMOKOHTPOJIb CBOCH NEATEIBbHOCTH HAa OCHOBE CaMOaHaIu3a
H CaMOOILICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUS»
OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHHMA O XHMHUYECKOW  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
npupoabl, B  (POPMUPOBAHMU  MBIIUICHUS W KYJbTYpPhl  JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a9
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpaulHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyMIa,
paauKaj, U30MEPUsl, U30MEPbI, TOMOJOIHYECKUN P, TOMOJIOTH, YIi€BOJOPOIBI,
KHCJIOPOJA M a30TCOJEPIKAIIUE COCAUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE IOHUMAaHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTONOTMYECKHE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XAapAaKTEPHBIC MPU3HAKUA TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIECHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYECKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHMX BEUIECTB I WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;
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c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJICKHOCTh H3YUECHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOpPOJIbI, KHUCIOPOJ M a30TcoJeprKaliue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJIWHEHHUsI), J1aBaTh UM Ha3BaHHUS IIO
cucremarnueckoit HomeHknatype (IUPAC), a Taxke NpUBOIUTH TpPUBHUAIBHBIC
Ha3BaHUsI OTMACIBHBIX OPraHUYECKUX BEIIESCTB (ITHIICH, MPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTA, TJIFOK03a,
bpykTOo3a, Kpaxmall, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOKEHUS TEOPUH CTPOCHUS
oprannuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh  YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MUYecKkue U XMMHUYECKHE CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OpPraHMYEeCKUX BEIIEeCTB (METaH, 3TaH, ITUJIEH, MPOIWJICH, alleTHJICH,
Oyranuen-1,3, merunOyraauen-1,3, GeH30J, METaHOJ], JTAHOJ, STUJICHIJIMKOJb,
IMIEpHUH, (EHOJ, aleTallbJIeTHl, MypaBbHHAsI M YKCYCHAas KHUCJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HHUMH YPaBHECHHUSIMM COOTBETCTBYIOIIMX XUMMYECKUX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HepTh, TNPUPOAHBIA Ta3, Yrojb), CIOCOOBI UX TEepepabOTKU M
IPaKTUYECKOE IPUMEHEHHUE MPOAYKTOB MePEepadOTKH;

c(hOpMHUPOBAaHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHHUS II0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM IPOJYKTa
peakuuu TO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

chOpMHUPOBAaHHOCTh YMEHHH BIaJACTh CHUCTEMOW 3HAHMM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMHUYECKHUX SBJICHUM (HaOMI0ACHNE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKUE 3HAHMS JJIsl TPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYaIUsAX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpHBIM O00OpPYAOBaHUEM, a TaKXKe IMpaBWia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IIJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (TIPEeBpaIliCHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
ATUJICHA W U3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB MpH HArpeBaHUM, I[BETHHIE PEaKIUU OCIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MaCHOCTH TMpU OOpallleHUU C
BEIIECTBAMU U J1A0OpaTOpPHBIM O00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3amucyd YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u (GOopMyJIHPOBAThH BEIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUECKYIO
uHOpMaIMIO, TOTyYaeMyK U3 pa3HbIX HUCTOYHUKOB (CpelIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJrOAaTh  TpaBUJia  AKOJOTHYECKU
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYJAOBOM JESATEIBLHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 3J0POBbI M OKPYKAIOIIEH MPUPOAHON cpelibl, 0CO3HABATh
OMAaCHOCTh BO3JICUCTBUS HA JKHUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHWMAsl cMbIc) Tokazatens [IJIK, moscHATH Ha mpuMepax CIIOCOOBI
YMEHBIIECHUS] W TMPEAOTBPAILIECHUS KX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUsi 0Oy4YaroIIUXCs ¢ OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX W CIa0OBUIANIMX OOYyYaIOUIUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. bpaitns mis 3amucn XUMHYECKHUX

dbopmyi.
11 KJIACC

IIpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIias M HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, POJH XHMHUH B TIO3HAHUU SIBJICHHUU
npupoasl, B  (HOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl  JUYHOCTH, €€
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0POBBIO U MPHUPOIHOM

cpene;
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BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIue TMOHATUSA (XUMHUUYECKUU DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHUSA, XUMUYECKasd CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJTUYECKas, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peiéTka,
TUNBl ~ XUMUYECKHMX  PEaKUUil, pPacTBOp, DJECKTPOJMTHI, HEIJIEKTPOJHUTHI,
AJEKTPOJIUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMHM, XUMUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeOpus
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoaunyeckut 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPAILICHUS YHEPIUU
IpyU XUMHYECKUX DPEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3BbIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHMMAHUS NPUYUHHOCTH HU
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKHE CBEJICHHMS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MacHOM HCIOJIb30BaHNN BAXKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTHYECKOM JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TIOHSATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAILCHUIH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M  YpPaBHEHHUW XMMHUUYECKUX  PEAKIUH,
cucremarnueckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras3, yrjaeKHCIbId ra3, aMMHaK, TaméHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBASI COJIA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOUN
CBA3U (KOBAaJICHTHAs, MOHHAsS, METAJNIMYECKAs, BOJOPOHAs) B COCOUHEHHUSX, THII
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOTO BEIECTBa (aTOMHAas, MOJIEKYJSIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEeAbl B BOJHBIX paCTBOPAX HEOPraHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBy K ONpeNeIEHHOMY Kiaccy/Tpymre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOTHI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUIECKOTr0o 3akoHa [I.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanuecko CUCTEMBI
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xumuyeckux snmeMmeHTtoB /. M. MeHnneneeBa, ucnonb3ys HOHATUSA «S-, p-, d-
AIEKTPOHHBIE opOuTaINy, «QHEPTETUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCIUHEHUM
[0 TIepuoaaM u rpynmam llepuoandyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUWM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHUE T€HETUUECKOW CBSA3M MEXK]Y HEOPraHWYECKUMHU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IUYHBIM NpHU3HAKAM (YUCIY M COCTaBy pearupyroulux BeElIEeCTB, TEIMIOBOMY
sbdexTy peakuuu, U3MEHEHUIO CTENEeHEeW OKUCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPaBHEHUS PEAKIMN pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIMU UAYT JI0 KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHUH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMM  PACKpPhIBATh  CYIIHOCTh  OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUI MMOCPEICTBOM COCTaBIIEHUS JEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3THYHBIX (PAKTOPOB; XapaKTep CMENICHUS XMMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBUs (npuniui Jle [llatensbe);

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBINUIEHHOIO IOJYy4YE€HUs CEPHOW KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOIMX HAYYHBIX MPUHIUNAX |
AKOJIOTUYECKUX MPOOIeMax XMMUYECKOT0 MTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHH MPOBOANTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jisl BEUIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUN Tra3oB
MPU XUMUYECKUX PEaKLHsIX, MACChl BEIIeCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKITNU
BEIECTB, TEIIOBOr0 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
Mocy/iol U JabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe IMpaBuiia OOpalieHus ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpPEAECICHUE Cpellbl PACTBOPOB BEHIECTB € MOMONIIBI0 YHHUBEPCAIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peaKkIluw,
peakluud MOHHOTO OOMEHa, KayeCTBEHHBbIE peaKkIUu Ha cyinbdaT-, KapOoHaT- U
XJIOPUJI-AHUOHBI, HA KaTUOH aMMOHUS, PEIICHHUE IKCHEPUMEHTAIBHBIX 3a/a4 0
TeMam «Metamiel»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMHU TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUH C BEIleCTBaMU U JJabOPaTOPHBIM 000pPYIOBAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCepuMeHTa B ¢GopMme 3aIlucu
ypaBHEHUN COOTBETCTBYIONIUX peakiuii U (HOpMyJIHpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(OpMaIIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKanu, HTEpHET U Apyrux);

chOpMHPOBAHHOCTh  YMEHHUH  COOJIONATh  MpaBWia  SKOJOTUYECKU
1IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEIAX
COXpaHEHHMsI CBOEr0 3J0POBbS U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATP Ha mnpuMepax CIocoObl YMEHBIICHHS U
IPEAOTBPALLECHHS UX BPEIHOTO BO3/ICVCTBUSI HA OPraHW3M YEJIOBEKA;

JUtsi 00y4YaroIIMUXCsl ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUM;

JUISL  CIENBbIX W CIa0OBUIANIMX OOYyYaroOUIUXCsi: YMEHHME UCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NporpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannveckoit XuMuu. Teopust
1.1 CTPOCHHS OPTAaHHUYECKUX COSTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
5 HenpenenbHbie yrieBo10pOIbl: AIKEHBI, 6 |
AJKaJUEHbl, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
HX mepepadboTKa
Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeTuHeHUus
3.1 Cruptsl. DeHon 3
32 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
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3.3 VYrneBoasl 3 2

Hroro no pazgeny 13

Pasnen 4. A3oTcoaep:kamme opraHudeckne coeMHeHust

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 3

Hroro no pazgeny 3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuit 3aKkoH
1.1 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crtpoenue BemniectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX )
' BEIIECTB
Wroro no pazgeny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Hroro no pazgeny 4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprrre | Hpaktirieckite u3yueHusi =~ oOpazoBaTeibHbIE
padoThI padoTsbI pecypest

[Ipeamer opraHn4ecKkoi XUMHH, €€ 1

BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUsT OpraHUIECKUX

coequnennit A. M. byrieposa, eé 1

OCHOBHBIE MTOJIOKEHUS

[Ipencrasienue o Kiaccuuxanuu

opranuueckux BemiectB. Homenknatypa |

(cucTemaTuyeckas) U TpPUBUATIBHBIC

Ha3BaHMs OPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHUE, |

TOMOJIOTHYECKUHN Psifl

MertaH u 3TaH — OpocTeuIme 1

MIPE/ICTaBUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1

MPEACTABUTENM AJIIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue | 1

STUJIEHA U U3YUYEHUE €0 CBOMCTBY

Anxanuensl. byranuen-1,3 u 1
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MeTunoyraauen- 1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS,
FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MIPOCTEHIINM PEACTABUTEIb AIKUHOB

11

Beruncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnveckas CBsI3b YriaeBOIO0POIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOIHBIN Ta3 U MOTYTHBIC HEPTSIHBIE
ra3bl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

15

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16

KoutponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'IBHLIe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI U OTaHOJI. BO,Z[OpOI[HaSI CBA3b

18

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJIMKOJIb U
TJIMLICPHUH

19

deHou: CTPOCHUC MOJICKYIIbI, (I)I/I?»I/I"ICCKI/IG
1 XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

20

Anbrerunsl: popMaibaeTua u
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areTanpaerug. AueTtod

21

OAHOOCHOBHBIE MPE/ENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CTCapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTEIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOIOIIlee JIeliCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX

a¢hupoB

26

Xupsbr: ruaponn3, npuMeHeHue,
OuroJIoTHYeCcKasi poOJIb YKHPOB

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueiiine npencTaBuTeNu: ri0K03a,
dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJII0JIO3a KaK IMIPUPOJHBIC
IIOJIMMECPBI

29

KonTtponpHas pabota no pazaeny
«Kucnopoacoaepskamye opraHu4ecKue
coequHeHus»/ Beepoccuiickas
IpoBepoyYHas pabora

30

O6ma51 XapaKTCpUCTHUKA a30TCOACPIKAIINUX
OpPraHU4YCCKUX CO€OUHCHUI /
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Bcepoccuiickas mpoBepoyHas paboTa

31 AMWHBI; METWJIAMUAH U aHUJINH 1

AMUHOKHUCIIOTHI KaK aM(pOTEpHBIS
OPraHUYEeCKUE COCTUHEHUS, UX
32 Omosiornueckoe 3HaueHue. [lernTumpr. 1
benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS

33 OCHOBHBIE TTIOHSATHS XUMHHU 1

BBICOKOMOJIEKYJIIPHBIX COEMHEHUN

OcHOBHBIE METO/IbI CHUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1

[TnacTmaccel, kKaydyku, BOJOKHA

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME e 3 2
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckast
cucTeMa XMMU4YeCcKux 35eMeHToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HauyeHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3aemenToB .M. Meneneena B
Pa3BUTUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIEHTHOH cBs3u. BomopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
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MaccoBasi /107151 BEIIECTBA B pPaCTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIacCOB

Krnaccudukanus XuMHYeCKuX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHNS SHEPTUU IIPU
XUMHUYECKUAX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XHUMHYECKOE PaBHOBECHE

10

[IpakTrueckas padota Ne 1. «Bnusaue
pa3IuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTponuTHieckas aucconnanus. [lonstue
0 BoJiopoiHOM Tiokasarene (pH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [lonatue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEH

13

KonTtponbHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertaiisl, ux nosioxxenue B Ilepunoanueckon
CHUCTEME XMMHUUYECKHX 3emeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS
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aTomoB. O0mMe pU3NIECKIe CBONCTBA
METaJIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUUIOB (HAaTpUH, KaJui, Kaabllui, MarHui,
QIIOMHUHUI) U UX COeTMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COoeqUHEHNN

18

XUMHUYeCcKre CBOMCTBA ITUHKA, JKEelle3a U X
COeqUHEHNN

19

[Ipaktrueckas padota Ne 2. "Pemenne
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
«Metamib»"

20

HemMmeTtamnel, MX IOJI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYECKUe CBOMCTBA HEMETAIJIOB.
ANnoTponus HeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI H MX
COEUHEHNN

23

XuMHYEeCKue CBOMCTBA a30Ta, (pochopa u ux
COEIMHEHUN

24

XVMHYECKHE CBOMCTBA YIJIepOia, KpEMHUS U




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPEKICHHE CpeHsist 00meodpasoBarenbHas mkona Ne 36 um. MLIL. Oxunnosa
620078, r. Exarepun0ypr, yi. Maibimesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

HUX COeIUHEHUN

25

[IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX
COoeqUHEHNN

26

O0001enre U cucTeMaTH3aIMs 3HAHUHA 110
Teme «HemeTrannel». Beranciaenns mo
ypaBHCHI/IﬂM XUMHUUYCCKUX pCaKHI/Iﬁ n
TCpMOXI/IMI/I‘-IGCKI/Ie paC‘IéTBI

27

[IpakTnueckas padota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
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Heopranunueckue u oprannyeckue OCHOBaHUS
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CBSI3b HEOPraHUYECKHUX M OPTaHUYECKUX
BEIIECTB
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Ponp xuMuu B o0ecIieueHuH YKOJI0THIECKOH,
SHEPTreTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU METUITUHBI
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[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIUIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BaYKHEHIIINX BEIIECTB
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Yenosek B MHUPC BCUICCTB U MATCPUAJIOB
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XuMus 1 310POBbLEC UCIIOBCKA
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJICTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWW MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM Jis
pelieHusT TPAKTUYSCKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Bnagenune cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT afOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
3NEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XWMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEPOIHBINH CKEJeT,
(GyHKIMOHANBHAS ~ Tpylma,  paaudKal,  HU30Mepusi,  H30MEpHI,
FOMOJIOTUYECKHM psAJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KHCIOPOIA- U
a30TCOJIEpIKaIlle COEAUHEHMs, OMOJOIMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBojpl, KHUpHI, O€NKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS OpraHuveckux BemiectB A.M. Bbyrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XUMHUH, (DAKTOJIOTHUECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH H OE30MacHOM
UCIIOJIb30BAaHUM BAXKHEWUIIMX HEOPraHWYECKUX U OPraHuYecKUux

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS MpPH ONHMCAHUM COCTaBa, CTPOEHUSA U

NpeBpalleHNI OPraHU4YeCKUX COSIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJB30BATH XUMUYECKYI0 CHUMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (OopMyNl OpraHMYECKHMX BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEaKLUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX

BCHICCTB I WIJIFOCTpAllMU HUX XUMHYCCKOI'0 U MPOCTPAHCTBCHHOI'O
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CTpPOCHHSI

1.5

ChopmMupoBaHHOCTh  YMCHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HN3YUYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy M CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COCAUMHEHHH (YriieBOJIOPOIbI,
KUCIIOPOA M a30TCOJACpIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

HomeHkiarype (IUPAC)

1.5

CpopMHPOBAHHOCTH YMEHHUSI OTNPEICNIATh BUIBl XUMUUYECKOU CBSI3U B

OpPraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTH yYMEHHUS NPUMEHATH: TOJOXKEHUS  TEOPUU
cTpoeHusi opraHuyeckux semectB A.M. ByrnepoBa mis 00bscHeHus
3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YraeBo10pobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHu4eCKUueC COCANHCHM . BLICOKOMOH@KYHHPHBIG COCAMHCHU

2.1

ChopmupoBaHHOCTh yYMEHUN TPUBOAUTH TPUBHMAIBHBIE HAa3BAHUSA
OTJIEIbHBIX OPraHMYECKHUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJICH,
STWJICHTJIUKOJb, TIULEPUH, (PEeHO, (QopMallbIeTull, areTaabIerus,
MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIGMHOBAas KHUCIIOTa,
CTeapuHOBasi KHUCJIOTa, INIIOKO3a, (PYKTO3a, Kpaxmal, IeJIi03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHW XapaKTepPU30BaTh COCTaB, CTPOCHHE,
¢u3nyecKue W XUMHUYECKHE CBOWMCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
MpoMuJieH, aueTuieH, Oyramuen-1,3, MerunOyraauen-1,3, OGensod,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOIb, TJIMIEPHUH, (EHON, aleTaabIerus,
MypaBbHHAsE W YKCYCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, IIeJUII0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIIOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKIAY TUITNYHBIMHU NpeACTaBUTCIIAMUA Ppa3JIMYHBbIX KJ1aCCOB
OpraHu4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakuuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyIT
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CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIpbs (He()Th, MPUPOIHBIA ra3, YroJib), CHOCOOBI UX

Hepepa60TKI/1 U MPaKTUUICCKOC MIPUMCECHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHS U KU3Hb. PacuéTtrl
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3.1

CdhopmupoBaHHOCTH YMEHUH BJIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4yHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU MPH U3YYCHUU
BEUIECTB U XHMMHUYECKUX SBJICHUH (HaOnrofeHue, HU3MEpEeHHe,
9KCIIEPUMEHT, MO/JICIIMPOBAHHE), UCTIOJIb30BaTh CHCTEMHBIE
XUMUYECKHE 3HAaHUS Uil TPHUHATHA pPEIIeHHA B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOIOJATh TIPABHJIA  IOJIb30BAHUS
XUMHUYECKON TOCYI0M M J1abopaTOpHBIM 0O0OpyJAOBaHUEM, a TaKkKe
npaBuiia oOparieHus: ¢ BEMECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHIO na60paTopme XUMHNYECKHUX OIIBITOB

3.3

CdopMHpPOBAaHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
AKCIIEPUMEHT (TMPEBpAIEHUsI OPraHUYECKHUX BEIIECTB MIPU HarpeBaHUU,
MOJTydeHHE 3TUJICHA W U3YyYCHHE €T0 CBOWMCTB, KAUECTBEHHBIC PEAKIINU
OpraHMYECKUX BEIIECTB, JeHaTypalus OEIKOB NpU HarpeBaHUH,
IBETHBIC PCAKIINU 6eJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHHH C BelIeCTBaMU U J1TaOOPaTOPHBIM
o0opynoBaHueEM; MIPEACTaBIIATH PE3yIBTATHI XHMHUYECKOTO
9KCTIEpUMEHTa B (OpME 3alicH ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3Yy/IbTaTOB

34

ChopmupoBaHHOCTH YMEHHUI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
IPOJYKTa PEaKlUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIICCTB WJIHM MPOIYKTOB PEAKIIHH )

3.5

ChopmupoBanHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XMUMHYECKYI0 HH(QOPMAIUIO, IMOJIy4aeMyI0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoil nHGOpMaIuu, ceTh IHTepHeT u apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBUIa HKOJIOTHUYECKU
1eJ1eco00pa3HOro TMOBEIEHUsT B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpenbl, OCO3HaBaThb OMACHOCTb BO3JIEWCTBHUS HA >KMBBIE OPraHU3MbI
ONpeNeNEHHBIX OPraHNYECKUX BEIIECTB, TIOHUMAasi CMBICT MOKa3aTems
I[NIAK (mpenenbHO JOMYyCTUMON  KOHIIEHTpAIMHM), TMOSICHATH Ha
npUMepax CIOoCOObl YMEHBIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KVIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
AJIEKTPOHHAs! 000JI0YKa aTOMa, §-, p-, d-dTIEKTPOHHBIE OPOUTAIM AaTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKasl pElETKa, TUIBl XUMHUYECKUX pPEaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs] JTUCCOIMAINS, OKHCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON PEaKIMy, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs HIIEKTPOIUTHIECCKON auccormanuu, llepuoanueckuii
3akoH [[.J1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4YEeHHMH U O€30MacHOM HCIOJb30BAaHUM BaKHEUIINX
HEOPraHWYECKUX BELIECTB B OBITY M MPAaKTHUYECKON JEATeIbHOCTU

YECIO0BCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, HIPUMEHSATH COOTBETCTBYIOIIHE
MOHATHS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX NPEBPAIICHMII; BBISBISATH B3aMMOCBS3b XUMHYECKHX
3HAHUI c MOHATUSMU u MPEJICTABICHUSIMHU IpYTUX

C€CTCCTBCHHOHAYYHBIX IIPCAMETOB

1.3

Bnagenue OCHOBHBIMHM MeETOHdaMU HAy4YHOI'0 TIO3HaHHA BCIICCTB U
XAMHUYECKUX  SIBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATh BAJICHTHOCTb U CTCICHb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PA3JIUYIHOTO
COoCTaBa, BUJ XHMHUYECKOH CBA3HU (KOBaJIeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaSI) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasA,

MeTaJ’IJ’II/I‘{eCKaH)

L.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATh XapPaAKTEP CPCAbl B BOJHBIX
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pacTBOpax HEOPraHMYECKUX COEAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYECKUE
peaKuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITy H COCTaBY PEarupyroInx
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHUIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJacTHIO

KaTanu3aTopa)

1.7

ChopmupoBaHHOCTh  YMEHHMH  COCTABJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IIOJHBIE M COKPAUIEHHBIE YpPAaBHEHUS pPEaKUUN
MOHHOTO 0OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UIYT

JJO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHHUI NMPOBOJUTH PEAKIUH, MOATBEPKIAIOLINE
KaueCTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHWYECKUX  BEUIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHWIECKHUX BEIIECTB

1.9

CdopMHpOBaHHOCT, YMEHHUH PACKpPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh yMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH

XMUMHUYECKON PEeaKIMU OT pa3IuvHbIX (JaKTOPOB

1.11

ChopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XHUMUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpunIn Jle [larensbe)

O61ua;{ " HCOPraHUYCCKasaA XUMM

2.1

ChopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbici [lepuoanueckoro
3aKOHa JINZE Menneneena u JEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, 0 6’bHCHI/ITeJ'H>HYI-O n IMPOrHOCTHYCCKYIO

byHKIIIN

2.2

ChopmupoBaHHOCT YMEHHI XapaKTEpU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cucteMbl xumudeckux osnemeHTtoB JI.M. MenzaeneeBa, ucnonb3ys
HNOHSTHUSL «S-, p-, d-DTIEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAMHEHUN MO Mepuojam U Ipynmnam

[Iepuonnueckoit cucremel Xumuieckux anemenToB .M. Menneneesa

2.3

CdhopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE

XHMHUYECKHE CBOMCTBa HCOPraHn4YCeCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
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NMOATBCPKIATh Cyl€CTBOBAHUC T€HETUUYECKOM CBA3U MCKIY
HCOPraHNM4CCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I
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ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHAaBIMBAaTh  IPUHAIJICKHOCTH
HEOPraHMYECKUX BELIECTB 110 UX COCTaBY K OINPENEIEHHOMY KIaccy
(rpynmne) coeaAMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHUN HCIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHus: (OpMyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpusmuaibHbie
Ha3BaHMUS OTJEIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJEKUCHBIA Ta3, aMMMaK, rameéHas M3BEeCTb, HerauiéHas H3BECTb,

MMATHEBAs COJIA, TUPHUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAHME  T'€HETUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKUMHU  BELIeCTBAaMM  C  [IOMOLIbIO  ypaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOHATH XUMHUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OIMpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEpPCAIbHOTO HWHAMKATOpa, BJIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peaKlHH, peakiud HOHHOTO oOMeHa,
KauyeCTBEHHbIEC PEaKuu Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAIbHBIX 33Jad IO TeMaM
«Metamne» U «HemeTamibl») B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0€30MacHOCTH TpHU OOpalieHUH C BeulecTBaMH U Jab0paTOPHBIM
o0opynoBaHueM; MIPEJICTABIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKHHfI n (bOpMyJ'II/IpOBaTB BBIBO/JIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB paBujia MOJIb30BAHUA
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paT0pHBIM O60pynOBaHI/IeM, a TaKXcC
ImpaBHjia O6paH_[eHI/I$I C BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHO CThb yMeHPIf/'I XapaKTCpU30BaThb XUMHUYCCKHEC

MIPpOLECChI, JICKAIIUEC B OCHOBC MPOMBIINIJIICHHOI'O ITOJIYYCHUA cepHoﬁ
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KHUCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX HayyHBIX MOPUHOUIAX H  OKOJIOTUYECKUX  Mpoldiiemax

XUMHYECCKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEICTABICHUH O XUMHUYECKOW COCTABIISIOMICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJM XHMHH B TO3HAHUHU
SABJICHUN TpUpoAbl, B (OPMHPOBAHUU MBIIUICHUS U KYJIbTYPBI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW st
pelieHuss TPaKTUYECKUX 3a7a4 W HIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpenie

3.2

CdopMHupoBaHHOCTH YMEHHI KPUTHYECKA aHAIN3UPOBATH
XUMUYECKYI0 HH(MOPMAIUIO, TMOTYyYaeMyK) H3 pPa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAINH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHUpPOBaHHOCTE YMEHHUH COOJIIOAATh TIPABHJIA DKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOM NESTENIBHOCTH B
LIEJIIX COXPAHEHHUsI CBOEro 3J0POBbSI W OKPYXKAIOIIEH NPUPOIHOU

CpeIbI

34

Oco3HaBaTh OMACHOCTh BO3JICHCTBHS HAa JKWUBBIE OpPraHU3MBI
ONpeNeEHHBIX BEIIECTB, TOHUMAs cMbIca nokazatens 11K, moscHsaTh
Ha MpUMeEpax crnocoObl YMEHbIIEHUS U MPEAOTBPAILLIEHUS UX BPEIHOTO

BOSI[CfICTBPIS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBanHOCTH YMEHUU MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHSI «MaccoBasi JOJsI BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIECHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEaKIUU BEIEeCTB,
TeroBoro 3¢ dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opraHuveckoid XMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepuanoB. TeopHs CTpPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemecTB. [‘omosorus, wuszomepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSX — OJUHApPHBIE U KpaTHbBIC

cBs3u. [IpencraBinenue o KiacCupUKaUU OPraHNIeCKUX BELIECTB

1.3

Homenknatypa opraHnueckux COEAMHEHUH (cucTeMaTHuyecKas) M TPUBHAJIbHbBIE

Ha3BaHMS BaKHECHUIITIX HpC}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBo1opo bl

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTAaBUTENIM alKaHOB: (U3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B MIPUPOJIE, OJyIeHHE U TPUMEHEHNE

2.2

ANIKEHBI: cOCTaB H CTpOCHHE, TOMOJIOTHYECKHI pAa. OTHIEH U IPOIMUIICH —
HpOCTGﬁH.IPIG IMpEACTABUTCIIN AJIKCHOB!: (bHSH‘IGCKI/Ie A XMMHYECKHE CBOMCTBA
(peaKum/I THAPUPOBAHUA, TaJJOCHHUPOBAHUA, THUApaTallikd, OKHCICHHUA U

MOJIMMEPU3AIHH ), TOJTyYeHHE U TPUMEHEHNE

2.3

Ankaauensl: OyraaueH-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeHine
XMMHYECKHE CBOWCTBa (peakius monumepusanuu). [lonydeHne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THAPATALINN,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)1/131/1%01(1/16 U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4CeHUC H IIPUMCHCHHC. ToxCcUYHOCTB

ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJICBOAOPOAaMH, MNPHUHAMIC)KAIIUMU K
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pa3JIMYHBIM KJlaccam

2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [Ipupoaublil ra3 u nonyTHbie HETAHBIC
ra3el. HedTh 1 €€ mpoucxoxaerue. CrocoObl mepepaboTku HEPTH: MEPETOHKA,
KPEKHHT (TePMHUYECKHH, KaTAIUTHYECKUil), muponu3. IIponykTel mepepaboTku
HeTH, MX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 repepaboTKH

Kucnopoacoaepxaiiiue opraHuyecKue coeTMHEHMs

3.1

[IpenenbHble 0THOATOMHBIE CTUPTHL. METAHOJ M ATAHOJI: CTPOCHUE, PU3HUECKIE
158 XUMHUYCCKHUEC CBOI\/’ICTBa (peaKuI/m C AKTUBHBIMHU METalJlaMu,
rajJjloreHOBOIOPOJIaMU, TOPEHHE), TMpPUMEHEHHe. BoJOpOoJHBIE CBSI3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBME MeTaHOJIa U 3TaHOJIAa HA OPraHU3M 4YeJIOBeKa.
MHoroaToMHbI€ CUPTHL. DTUJICHIJIUKOIb U TIULEPUH: CTPOCHHE, PU3NYECKHE U
XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO  IICIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakKIMsi Ha MHOTOATOMHBIE CIHPTHI). JleficTBHEe Ha OpraHm3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOCPHUHA U OTUJICHT JIMKOJIA

3.2

@deHon:  CTpOEHHE MOJIeKYJdbl, (U3MYecKhe U XUMHUYECKHE CBOMWCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anbaerunbl ¥ KeToHbl. POpMaNBICTH I, alleTalbACTH/l: CTPOCHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxiun), nojydeHue u IpuMeHeHue

34

OaHOOCHOBHBIE TMpefeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHAs M YKCyCHas
KUCJIOTBI: CTpOeHHE, (PU3HUeCKre U XMMHUYECKHEe CBOICTBA (CBOMCTBA, 00IIMe /Ui
Kjlacca KHUCJIOT, peakuusi JTepuuKanuu), TMOJydeHHEe ¢ IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICUIUX KapOOHOBBIX

KUCIIOT. MBlIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC ILGI\;ICTBI/IC

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBospl: cocras, Kiaccuukamnus yrieBoJoB (MOHO-, TU- U TOJUCAXaPUIIBI).
['moko3a — mpocTedmmii MOHOCaxXxapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
(u3nueckre U XuMUYEeCKUe cBoMcTBa (B3aumoeiicTeue ¢ ruapokcuiom mean(Il),
OKHCJICHHE aMMHayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHEe TJIOKO3bl), HAXOXXJEHHE B TMPUPOJE, MPUMEHEHHE, OHOoJIoruYecKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep IIIHOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie nonuMepbl. CTpoeHHe Kpaxmaia U Heiunono3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FI/IIlpOJ'II/B, Ka4YCCTBCHHAA pCAKIUA C I/IO,[[OM)
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A3zoTCcoepKale OPraHndeCcKUe COECAMHEHUS

4.1

AMUHOKHUCIIOTBI Kak amMQpOTEepHbIC OpPraHUYeCKue coenuHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMmepe riauiuHa). buonmorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HGHTI/IIII)I

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenKoB. XUMHUECKHE CBOWMCTBA OEIIKOB:

TUAPOJIN3, ACHATYypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATHS XUMHUH BBICOKOMOJEKYJISIPHBIX COEIMHEHUH: MOHOMEp,
MIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb NOJUMEPU3ALIMN, CPEIHSSI MOJIEKYISIpHAs
Macca. OCHOBHbIE METO/IbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

nmoJMMepus3anuAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAIbHBIE METOJbl HM3y4YEHHS BELIECTB U HX MPeBpalECHUI:
03HAaKOMJIEHHE C 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTaCTMAacC,

kayuykoB. [losrydeHne CHHTETHYECKOro KayuyKa U PEe3HHbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMHYECKUHN 37eMeHT. AToM. SIapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeesieHus dJIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

IICPBBIX IIeTI;IpéX MEepruoa0B. 3J'IeKTp0HHa$I KOH(bI/Il"ypaLII/IH aTOMOB

1.2

Hepnonnqecm/lﬁ 3daKOH U HCpI/IOI[I/I‘ICCKaH CHUCTEMA XUMHNYCCKUX JJICMCHTOB HI/I
Menaeneena. CBs3p MNEPUOANYCCKOI0O 3aKOHa H Hepnozu/lqecxoﬁ CHCTCMbI
XHUMHNYCCKHUX JJICMCHTOB I[I/I MenpeneeBa ¢ COBpeMeHHOﬁ Teopneﬁ CTPOCHUA
aTOMOB. 3aKOHOMepHOCTI/I M3MEHEHHMS CBOMCTB XHMHUYECKHUX DJJIEMEHTOB H
O6p33yeMLIX HMHU IIPOCTBIX U CIIOKHBIX BCHICCTB IIO TpyHilaM H IIEpHOLaM.

3HadeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BCIICCTBA. XyUMu4Yeckas CBsA3b. BuIbl XUMHYECKOM CBS3HU
(KOBaJ'IeHTHaSI HCMIOJIAIpPHAA W IOJIIpHasi, HWOHHAas, MeTaJ’IJ’II/I‘IeCKaﬂ). HoHsr:
KaTHOHBI 1 aHUOHBI. MeXaHU3MEI 06pa3013aH1/151 KOBAJICHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBI U TOHOPHO-AaKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTSD. 3J'ICKTpOOTpI/II_IaTeJILHOCTB. CrelieHb OKUCICHHS
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1.5

BemecTBa MOJEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBa
BEUIECTB OT THUINA KpUCTAIMYecKold pemérku. [loHstue o aucrnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J10Jisl BELIeCTBAa B

pactBope

1.6

Knaccugukanus HeopraHmueckux coeannennii. HomeHnkmarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Knaccuukamuss ~— XMMHYECKMX — peakuMi B
HEOPraHMYeCKOM M OpraHMYecKON XMMHH. 3aKOH COXpPAaHEHHUS MaccChl BEIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUSA SHCPIUX IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiu, e€ 3aBUCUMOCTh OT Pa3IHYHBIX (PaKTOPOB

1.9

OOpatumbie peakmuu. XUMHUYECKoe paBHOBecwe. DakTopbl, BIUSAIOIMNE Ha

cocTosinre XxuMmu4eckoro pasaoBecus. [Ipunmun Jle [llarense

1.10

DnekTponuTHYeckas aucconnanus. CunbHbIe W ciiadble AmekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCHAsl, HEUTpaJIbHAs, IIEIOYHAsA. Peakiium nOHHOTO

oOmeHa

1.11

OKXHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HemeramnoB B [lepuoandeckoii cucTeMe XUMHYECKUX
anemenToB J[.M. MenneneeBa U OCOOCHHOCTH CTPOCHHUsI aTOMOB. DuznuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIKS HEMETAJUIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yriepoaa)

2.2

XUMHUYECKUE CBONCTBA BAKHEHWINMX HEMETAJUIOB (TaJOreHOB, CEphbI, a30Ta,
docthopa, yrimepoga W KPEMHHS) U HX  COCIUHEHHH  (OKCHJOB,
KHCJIOPOJICOACPIKAIUX ~ KUCJIOT, BOJOPOAHBIX coequHenuit). I[lpumenenue

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Merannel. IlonoxkeHue MeETanaoB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKHUX
3JICMCHTOB Z[I/I Menpeneena. Ocobennoctu CTPOCHUA JJICKTPOHHBIX 0007104€eK
aTOMOB MCTAIJIOB. O6H_[I/Ie (bHBH‘IeCKI/IC cBolicTBa MeTaninoB. CIIaBEl METAJIOB.

9HeKTpOXHMI/I‘{eCKHﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAJlJIOB

24

XVWMUYECKUE CBOMCTBA BAKHEUIIMX METAJIOB (HATPHM, Kalud, KalbIIHi,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >Kele30, Melb) U HuX coeauHeHuud. OOrmiue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'enetnueckas CBs3b HCOPraHNM4CCKUX BCUICCTB, NPHUHAJICKAIIUX K PA3JIMIHBIM

Ki1accaM
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XUMHS U )KU3Hb

3.1

Ponp xumMum B 00€CIEUCHHH JKOJIOTUYECKOW, SHEPreTUYeCKOW ¥ THIINECBON
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HaydHBIX METOJax MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBneruss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJTYYCHHS
BOKHEHIIMX BewecTB. UernoBeKk B MHUpPE BEUIECTB W MATEPUANIOB: BaXKHEUILIHE
CTPOUTEIbHBIE MAaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTE€pHUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbI, OPraHUYECKHUE U

MUHEpaJIbHbIE y100peHus
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XuMHUsT W 3/I0pOBbE UEJIOBEKA: TMpaBWja WCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MaCHOTO KCIIOIB30BaHUS MPENapaTOB OBITOBON XUMHUHU

B IOBCETHEBHOM JKU3HU
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