


IHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 10O XWUMHM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®denepainumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUA
(dbenepanpHOli  00pa30BaTEIIBHOM TPOTPAMMBI  CPEAHEr0 00Imero oOpa3oBaHHS
(®OIT  COO), mnpencrasineHHsix B DeaepabHOM  TOCYJAPCTBEHHOM
oOpazoBatenibHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHusd
yuaeOHOTO TIpeaMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHm3aiusax Poccuiickoit
denepanuu, peaU3yOINIMX OCHOBHbIE O00pa3oBaTEIbHbIE MPOTPpaMMbl, U
OCHOBHBIX ToJiokeHui «CTparerun pa3BuTHs BocnuTaHua B Poccuiickoit
®enepanmn Ha miepuon mo 2025 roma» (Pacmopsokenme [lpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0B K pa3pabOTKE MPOrpaMMbl MO XHUMHH, K ONPEACICHHIO
o0l1e# cTpaTeruu oO0y4YeHus, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIUXCSA CPEJCTBAMHU
yuebHoro npeaMera «Xumusy s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenTyababie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIENEH,
CoAEpKaHUs, PE3YJIbTaTOB OO0ydYeHUs W TPeOOBAaHMM K YPOBHIO IOATOTOBKH
BBITTYCKHUKOB.

XUMHUUECKOE o0pa3zoBaHue, MOJIy9aeMOoe BBITTY CKHUKAMH
00111c00pa30BaTeNIbHONM  OpraHM3alluy, SBIISICTCA HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM ATAllOM peaju3aliv  Ha
COOTBETCTBYIOIIEM €My ©Oa30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJOCTHOM CHCTEME XUMHYECKOr0 o0O0pa3oBaHUs. OTH 1EHHOCTU KacaroTcs
MO3HAHWA 3aKOHOB TIPHPOBI, (POPMUPOBAHHUS MUPOBO33PECHUS U OOITECH KyIbTYPHI
YEIOBEKA, a TaKKE DOKOJOTHUUECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBIO W TMpUPOAHOH cpeae. Peanusyerca xumuueckoe 00pa3oBaHUE
00y4aroIXcsd Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHusA CPEeACTBAMHU YueOHOTO
npeaMera «XUMHS», COJACPNKAHUE W TMOCTPOECHUE KOTOPOTO OMNPEICIICHBl B
MporpaMMe TO0 XUMHH C y4€TOM Crenu(uKA HAyKH XUMWW, €€ 3HAUCHUSA B
MO3HAHWW TIPUPOJBI W B MATEPHAIBHON >XW3HMW OOIIECTBA, a TAKXKE C yUETOM
O0IIUX 1EeJAed W TPUHLMUIOB, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero o0iero oopasosanus B Poccuiickoit @enepanmu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK MIPaeT OCOOYIO pojib B
COBPEMEHHON IMBWJIM3ALMK, B CO3JIaHUM HOBOM 0Oa3bl MaTEpUAIbHON KYJIbTYPHI.
Ona BHOCHT CBOH BKJIaJ B (PDOPMHUPOBAHNE PAMMOHATHBHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHUE LIEJOCTHOrO MPEJICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (PopMHUPYETCs B XMMHHM HAa OCHOBE TMOHWMAHHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPYIKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JTACTAMHU TTPUMEHEHHS.



TecHO B3aUMOJICHCTBYS C IPYTMMU €CTECTBEHHBIMH HAayKaMH, XUMUA CTaja
HEOTHEMJIEMON YAaCThIO MUPOBOH KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TPpyAa M JKW3HU KaXA0ro wieHa oOmectBa. COBpEeMEHHash XUMHUA KaK Hayka
CO3WJIaTeIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUH HampaBjieHa Ha PEIICHUE
r100aabHBIX MOPOOJEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUUECKOMN, MUIIEBOM, SKOJOTHUECKON O€30MacHOCTH U OXPaHbl 3J0POBbAI.

B cootBercTBUM ¢ OOMMH UEASAMH W TMPUHIMIAMUA CPEIHEr0 OOIIEro
oOpa3oBanusa coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
W3YUYCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TMOATOTOBKY
o0ydJarommxca, HEOOXOAUMYI0O UM  JJis  BBIPA0OOTKM  MUPOBO33PEHUYECKHUX
OPUCHTHUPOB, YCIHCIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKCHUS
00pa30BaHuA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsiromiumMu - nipeaMeTa  «XUMUS)  SABJIAIOTCA  0a30BbI€  KYpPChl —
«Oprannueckas xumus» U «OO0m@as M HEOPraHuuyecKas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIAIOTCA OCHOBBI 0Aa30BOM HAyKHW: CHCTEMa
3HAaHWH IO HEOPTaHMUECKOW XWMUU (C BKIIOUCHHWEM 3HAHWH W3 OOIIEH XUMUH) H
Ooprann4eckor xumun. GOpMUPOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU WU3YyUYCHUU
npeaMera o0eCneurBaET BO3MOXKHOCTh PACCMOTPEHUA BCEr0 MHOroo0paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHMA, 3aKOHOB U TCOPUI XUMUHU.

CrpykTrypa coaepxanus KypcoB — «Opranwdeckas xumuay u «OOmas u
HEOpraHWYeCcKas XWMHUs» c(popMuUpoBaHA B TMporpaMMe O XWUMHH Ha OCHOBE
CUCTEMHOr0 TOAXOJAa K U3YUYEHHUIO Y4eOHOro wmarepuajga W 00yCJOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  PAa3BUTHUEM  3HAHUHW HA  OMNPEACIIEHHBIX
TEOPETUUYECKUX YPOBHAIX. Tak, B Kypce OpraHMYeCKON XUMHUM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUECKONW TEOPUM CTPOCHUS OPraHMuYeCKUX
COCAMHEHUN, a TaKXke Ha YPOBHE CTEPECOXUMHUYECKMX H  SJICKTPOHHBIX
MPEACTABJCHUA O cTpoeHun BeniecTB. CBeAeHUs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUH — OT YIJIEBOJOPOJOB J0 CJIOKHBIX OMOJIOTMUECKU
AKTUBHBIX COEAMHEHWH. B Kypce oOpraHuyeckoid XWMHUU MOJYYArOT PA3BUTHE
cchopMHUpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHUS TIEPBOHAUATHHBIC
MIPEICTABIICHAS O XUMHUYECCKOW CBSI3H, KIIACCH(DUKAIMMOHHBIX MMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUA, O XUMUUYECKON PEAKIINU.

[Ton HOBBIM yrJioM 3peHUA B OpeaAMETe «XuUMHS» 0a30BOr0 YPOBHA
paccMaTpUBAETCAd W3YUYEHHbIE HAa YpPOBHE OCHOBHOro 00miero o0Opa3oBaHuA
TEOPETUUECKHI Marepuan " (PAKTOJIOTUUECKHE CBEJACHUS O BEMIECTBAX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUA» OOYyYarolUMCSl MPEIOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
MEPUOANUECKOTO 3aKOHA C OOIETCOPETUYECKUX M METOMOJIOTMUECKUX TMO3UIINH,



riy0ke TIOHATH MCTOPUYECKOE W3MEHEHHe (yHKIM STOTO 3akoHAa — OT
00001aroIIei 10 0OBICHAIONICH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWH O Ba)KHEHIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHWH, a TAKXKE O XUMHUCCKHX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TMpoTeKaHus jAomnoiHaercs B kKypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPKAHUA, HMECIOIIUMU KYJIbTYPOJIOTHUYECKUI W MOPUKIATHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBS3M XUMHH C
JPYTUMUA HayKaMH, PacKphIBAlOT €€ pOjb B IMO3HABATEJIbHOW M MPAKTUYECKOU
JEATCIIbHOCTH 4YEJIOBEKA, CIMOCOOCTBYIOT BOCIHMTAHUIO YBAXKECHUS K MPOLECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKECHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
nmpo0ieMax, CBSI3aHHBIX C XUMHWEH, KPUTWUYECKA OCMBICIIMBATh WH(POPMAIHAIO H
MNPUMEHATh €€ Uil TONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaJbHbIX |
AKCMEPUMEHTAIBLHBIX MCCIICIOBATENIbCKUX 3a7a4. B 1eaoM coaepxanue yueOHOro
npeaMera  «XWUMHS»  JAHHOTO  YPOBHS  W3YUYEHHUS  OPUCHTHUPOBAHO  Ha
dhopMupoBanue y 00ydJalOMMUXCs MHUPOBO33PEHUECKONW OCHOBBI IS TTOHUMAHUS
dunocodckux waeH, TakuX KaK. MaTEPHAIBHOE CIWHCTBO HEOPTaHUYECKOTO H
OpPraHWYEeCKOro Mupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TIO3HABAEMOCTh MPUPOAHBIX SABJICHUH NYyTEM SKCIEPUMEHTA H
pEeIICHUs TMPOTHBOPEUHMI MEXKIYy HOBBIMH (akTaMHM W TEOPETHUCCKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIU XMUMHUU B PEIICHUH 3KOJIOTHYECKUX MPOOJieM, a
TaKXke MpoOaeM COECPEKEHUSA IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3AAaHUA HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnane pemeHusa 3anad BOCHUTAHMS, Pa3BUTHA U COLMAIM3ALMHU
0o0y4Yaroluxca MPUHATHIE MNPOrpaMMoONl MO XUMHUHU MOJAXOAbl K OMNPEACICHHUIO
ColepXaHUS W TIOCTPOSHHWS TpeaMera TpeaycMaTpuBaioT (OPMHUPOBAHUE
VHUBEPCAJIbHBIX  YYEOHBIX JEHCTBUH, HMEIOIIUMX 0a30BO€ 3HAUYEHUE IS
Pa3/IMUHbIX BHUAOB JEATCJIBHOCTU: PEIIEHUA NTpodjeM, TOWCKA, aHaju3a W
o00paboTku nHGOPMAIIK, HEOOXOTUMBIX JIJI MPHOOPETEHHUS OMBITA PAKTHUYCCKOM
U UCCJIEAOBATENbCKON ACATEIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHWs XUMHHM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, TaKk U Ha YPOBHE CPEeAHEr0 00Iero oOpa3oBaHusl, Py ONPeaACICHUN
COJICPKATENIbHOW XApaKTEPUCTUKU 1IEJeH HW3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAAWIMOHHO MPHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATECIbHOCTU YE€JIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHUIO LENeH W3YUYEHHs
MPEAMETA ABJISIETCS BIOJHE OMPABAAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 =11 i1.) apnsrores:

e (OpPMHUPOBAHHE CHCTEMBl XHMMHYECKHX 3HAHHMH KaK  BaKHEHIIEH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHUE f3bIKA HAYKH, YCBOCHHUE M TMOHUMAHHUE CYIIHOCTH AOCTYIMHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE W PA3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKIUH, HEOOXOAUMBIX Il TPUOOPETECHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU,

e Ppa3BUTHE YMECHUH U CIIOCOOOB CATENBHOCTH, CBA3AHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM  XMMHUYECKOTO AKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0e30IMacHOro OOpaIleHMs C BEIIECTBAMMU.

Hapsany ¢ atuMm, coaepxkaTenbHas XapakKTepPUCTHKA LEJICH U 3a7a4 U3YUYEHUA
npeaMeTa B MporpaMMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeaHero oodmiero oopazopanus. CeroaHs B
NpEenoJAaBaHUM XUMUKA B OOJbIIEH  CTENEHW OTHAETCS  MPEANOUYTEHHUE
MPAKTUUYECKON KOMIIOHEHTE COJEpX aHusd OOyueHHs, OPUECHTUPOBAHHOW Ha
MOATOTOBKY BBINMYCKHHMKA 00I1€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
Ha0OpoM 3HaHWH, a (PYHKIIMOHAJBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSMU aKTUBHOTO MOJyYCHUS 3HAHUN M MPUMEHEHUSA UX B PEAJIbHOW >KU3HH
JUISl PEIICHUS MMPAKTUUECKUX 3a/1a4.

B cBa3u ¢ 3TMM Tnpu u3yueHHH npeAMeTra «XUMUS» JTIOMUHHUPYIOIIEE
3HAQUCHUE MPUOOPETAIOT TAKUE LICJIA U 3aJ]aUH, KaK:

ajganTanys oO0y4YaroluXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOW K
CaM0OO00Opa30BaAHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
pELIECHUH B KOHKPETHBIX )KU3HCHHBIX CUTYALUSIX, CBI3aHHBIX C BEILIECTBAMU U KX
MIPUMEHECHUEM

dbopMupoBanre 'y OOYYArOMIUXCS  KIIFOUYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTEHITH), WMEIONMX YHUBEPCAJIbHOEC 3HAYCHWE [UIS PA3JIUYHBIX BHIOB
JEATENBHOCTH. PEIICHU MPoOJieM, TTONCKa, aHam3a U 00paboTku wHbOpMAITIH,
HEOOXOUMBIX i1 TPUOOPETEHUS] OMNbITa JEATEIbBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TaAKXKe JJid OLECHKU C MO3UIuH
AKOJIOTHUUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUECKUX
MPOLIECCOB HA OPraHW3M YEJIOBEKA W MPUPOJHYIO CPEY;



pPa3BUTHE TO3HABATEIIFHBIX HWHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIUXCA: CHIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHMS TI0O XUMHH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHBIE WH(GOPMAIIMOHHBIC TEXHOJIOTHW IS TIOMCKA M aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUH XUMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y 00YUAIOIINXCS ACCOMMMATUBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HAOMIOAaTeILHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH ITUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAaHUE Yy oOOydaromuxcs yOeKAEHHOCTH B T'YMAHUCTHYECKOU
HAIPaBJICHHOCTA XHWMWH, €€ BAXXKHOW PONHM B PEIICHWH TIOOATBHBIX TPOOIeM
PaITMOHAIIEHOTO TPHUPOIOTIONB30BAHMS, TTOTIOJTHEHUST YHEPTETUIECKAX PECYPCOB U
COXPAHECHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHWSA HEOOXOIUMOCTH OEpPEeKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TaKXKe NPUOOPETECHUSA OTBITA
WCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEIICHUHA B
CUTYaIUSX, CBA3aHHBIX C XUMHUCCKUMH SIBJICHUSMH.

B yueOHOM maHe cpeaHero oOIero o0Opa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIC
MIPEAMETHI».

OO011ee yncsao 4acoB, OTBEAEHHBIX AJISI M3YUEHUS] XUMUU, HA 0a30BOM YPOBHE
cpennero oodmero obpazoBanus, cocrapisier 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gwaca (1 gac B Heemo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKOi XUMUH

[TpenmeTr opraHnuuecKkod XUMUU: €€ BO3BHUKHOBEHUE, PA3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MarepuajioB. Teopus CTPOCHUS OPraHUUYECKUX
coenuaeHnii A. M. byTtieposa, €€ ocHOBHBIE TTONIOKeHUA. CTPYKTYpHBIE (hOPMYITBI
OpraHvyeckux BemecTB. [omonorusa, wu3oMmepusi. XHUMHYECKass CBA3b B
OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSA3H.

[Ipeacrasnenne o kinaccudukammu OpraHMdecKuX BemecTs. HoMmeHkmarypa
OPraHWYECKUX COCTUHEHUH (CHUCTeMaTWdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAJIbHBIE METOJbl M3YyUCHHUS BEUIECTB M WX NPEBPAIlCHUN:
O3HAKOMJICHME ¢ 0O0pa3llaMu OPraHMYECKHX BEIIECTB W MarepuajlaMu Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPraHWYECKHX BEUIECTB, HAOMIOJACHUE W
OMUCAHUE JAEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEIIECTB
MIPY HarpeBaHwy (TUTaBJICHHUE, OOYTIIMBAHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUECKMU psa. MetaH U 3TaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAaHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXIECHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUUYECKUIN PAMl. DTWICH U NPOMUJICH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKCHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIIIME
XUMHUYECKHE CBOWMCTBA (peakius moimMepu3ariu). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTAaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN P, ALIETUIICH
— TIPOCTCUINWN TPEACTABUTEIh AaJKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE U
XUMHUYECKHAE CBOMCTBA (PEaKIMK THAPUPOBAHMS, TAJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), TIOJTyUYCHNE U IPUMEHEHHE,

Apensi. benson: coctaB, cTpoeHHe, (PU3MUECKHe W XHUMHUYECKHE CBOWCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TIOJNIYUCHUE W TpPUMEHEHWe. 101yo:
cocmas,  cmpoeHue,  Qusuyveckue U  XUMUYeCKue  Ccolicmed - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUS), nonyyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTWUecKas CBsA3b MEXKAY YTIEBOJAOPOJAMH, TPHHAICKAITUMH K
pa3MUYHBIM KJIaccaM.

[TpupomHbie WCTOYHWUKH YTIEBOAOPOMOB. [IpupomHBIi Ta3 W MOMYyTHHIE
Hedraapie ra3pl. Heds u €€ mpomcxoxkaenne. CrmocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWUHT (TEPMHUYCCKUH, KaTaJIMTHUYCCKU), THUponu3. [IpomykTer
nepepadoTku He(pTH, WX TPUMEHEHUE B MTPOMBINIUICHHOCTH W B ObITy. KameHHbIiH
yTOJIb ¥l MPOAYKTHI €r0 MepepadboTKH.

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUMA:
O3HAaKOMJICHHME C OOpa3laMH TJIaCTMAacC, KAay4yKOB M PE3WHBI, KOJUICKIIMH
«Hedpts» m  «VYromp», MOACTMPOBAaHWE  MOJIEKYJ  YTJICBOJOPOJOB H
raJIOTeHONTPOU3BOAHBIX, TTPOBEICHNE MPAKTHUYCCKON PabOThI: TOYUCHHUE ITHIICHA

Y U3YUYEHUE €TO CBOUCTB.

PacuétHnbie 3anaun.

Boruucnenns mo ypaBHCHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM MACCE,
00BEMY, KOTMIECTBY OJTHOTO M3 MUCXOTHBIX BEIIESCTB MJTH TPOAYKTOB PEAKITHH ).

Kucsiopoacoaepskamue opraHudecKue coeJUHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHI. METAaHON W STAHOJ. CTPOCHHE,
(vzuueckre W XHMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajLIaMH,
raJIoTCHOBOJIOPOIAMH, TOPEHHE), TPUMECHEHWE. BOAOpPOMHBIE CBSI3M MEXKIY
MOJIEKYJIaMH1 CIUPTOB. J[eHCcTBHE METaHOIA U 3TAHOJIAa HA OPraHWU3M YEJIOBEKA.

MHOroaToMHbi€  COMPTHl. ODTWICHIJIMKOJb W  TJIMIEPHUH. CTPOCHHE,
(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IEJIOYHBIMH
METajlIaMH, KaueCTBEHHAsl PEaKIus Ha MHOTOATOMHBIE CHUpPTHI). JlelicTBue Ha
opranusMm 4desioBeka. [ [puMeHeHue rniepruHa U STUIICHTJIUKOIIS.

®deHos:  CTPOCHHWE MOJIEKYIbl, (HU3MUECKHEe W XUMWYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowsl. DopManbIeruj, alCTAIBACTUI. CTPOCHHE,
(rzrdeckre W XMMHUYECKHE CBOMCTBA (PEaKIMM OKWUCICHUS W BOCCTAHOBJICHWA,
KAueCTBECHHBIC PEAKITUH ), TIOJTYUYECHHE U TIPUMECHEHHE.

OnHOOCHOBHBIE TIPEACNIbHBIC KAPOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCyCHAsi KHCIIOTHI: CTPOCHHE, (PU3MUECKHEe W XUMHYECKUE CBONCTBA (CBOWCTBA,
olmue I Kitacca KUCIIOT, PeakIus dTepUUKAINN), TTOYICHHE W TIPUMCHECHHUE,
CreapuHOoBasi ¥ OJICMHOBAA KHUCJIOTHI KaK MPEJACTABUTENIA BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLjia Kak COJIA BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIEE NCHCTBUE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ maposus
coXHBIX 3¢upoB. XKupsel. 'mapomms xupos. [IpuMmenenne xxupoB. bruomorundeckas
POJIb JKUPOB.



VYraeBonel: cocTaB, Kiaccuukanms — yriaeBoAoB  (MOHO-, JOW- |
nonucaxapuabl). [moko3a — npocTeiiimmii MOHOCcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUE W XHMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE C
ruapokcuaom menu(ll), oxucaenne aMMmadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIECHHUE B TPHPOJE, NMPUMEHEHHE,
ounonornueckas pojb. ®orocuHTe3. pyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nenntonosa kak npupoaHeie moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3MUecKkue W XWMHYECKHE CBOMCTBA Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEAKLUsA C MOJOM).

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHsS BEUIECTB M MX TMPEBPAILCHUH:
npoBeJeHNE, HAOMIOJCHUE M ONMHCAHWE JEMOHCTPALIMOHHBIX OMBITOB. TOPEHHE
CIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TAHOJIA
okcuaom wMmeau(Il)), MHOroaToMHbBIX CHOUPTOB (B3aMMOJCHCTBHE TIMIEPUHA C
ruapokcuom menu(ll)), anpaernos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rumpokcumom memu(ll), B3ammoneicTBHe Kpaxmalia € HOJOM),
NPOBEJCHHE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaum.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO W3BECTHHIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3OTCOIepIKale OPraHuIeCKUE COSMHEHHUA.

AMUHOKHUCIIOTH Kak am(pOTepHbIe OpraHudeckue coeanHenusa. dOuznueckue
¥ XAUMHWYECKHE CBOMCTBA aMMHOKHCJIOT (HAa TpUMeEpe THIHHA). buomornueckoe
3HAYeHNE aMUHOKHUCIOT. [lenTuapl.

Benkn kak mpupoaHbIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOPUYHAs M TPETUUHAs CTPyKTypa O€akoB. XHWMHUECKHUE CBOWCTBA OEIKOB:
THIPOJIN3, ACHATYPAlHs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHsS BEUIECTB M WX MPEBPAIlCHUHN:
HAOJIOICHNE U OMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpAIsa OCIKOB MPH
HArpEBaHUM, LIBETHBIE PEAKLIUU OEITKOB.

BbicoKOMOJIEKYISIPHBIE COeTHHEHHS

OCHOBHBIE TMOHATHS XWMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAS MOJICKYIpHAs
macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCOUHEHUA —
NOJTUMEPU3ALINA U TTOTUKOHACHCALUA.

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHsS BEUIECTB M MX MPEBPAIlCHUH:
O3HAKOMJICHHE ¢ 00pa3liaMy MPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanmuzanms MeXpeAMETHBIX CBSI3E€H TIPU U3YUCHUH OPTaHUYECKON XUMHH B
10 kmacce ocyImecTBiIsieTCd Yepe3 HCIOJb30BaHHE KaK OOIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJII OTACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUSA. SBJICHUE, HAYUHBIH (DaKT, THTIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CUHTE3, KiIacCUUKAIs, MEPHUOTUIHOCTD, HAOIIOACHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Martepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJIEKYJa,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIECTBA, ((U3NUCCKUE BETMUYUHBI U SAMHUITH UX H3MEPEHUS.

buomorus: knerka, opranmsM, Omocdepa, OOMEH BeEIIECTB B OPraHH3ME,
dboTocuHTE3, OMONOTHUYECKH AaKTUBHBIC BelecTBa (OCNKH, YTJAEBOIBI, JKHPHI,
dhepmMeHTHI).

['eorpadmsa: MuHEpAIBI, TOPHBIE TTOPOJIBI, TTOJIC3HBIC UCKOMAEMBIE, TOTIJIUBO,
PECYPCHI.

TexHomorusi: mNHINEBBIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO TTHTAHMS,
MOIOIITHE CPEICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAC TPENapaThl, MaTepHaIbl U3
HUCKYCCTBEHHBIX I CHHTCTHUYECKHAX BOJIOKOH.

11 KVIACC

OBLIAA 1 HEOPTAHUYECKASA XNUMUSA

TeopeTnyeckyie 0CHOBbI XUMHM

XUMUUECKUNA dneMeHT. AToM. Sapo aroMma, HW30TOMBL. JNEKTPOHHAA
o0oyiouKa. DHEPTeTUUECKUE YPOBHU, TTOAYPOBHHA. ATOMHBIC opOuTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PachpeacsiCHUsi AJIEKTPOHOB MO OpOUTAsAM B aromax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOOB. DIICKTPOHHAS KOH(PHUTYpaIrys aTOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucreMa XUMUYECKUX SJIEMEHTOB
1. U. Menneneesa. CBa3b NEPUOANUECKOTO 3aKkoHa U llepuoanueckoil cucTemsl
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHCHUS CBOMCTB XUMHUUYECKUX JJIEMEHTOB H
0o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaM M MEPUOJAM.
3HaueHUE NEPUOANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenune BemecTBa. XUMHUECKas CBS3b. BHJIbl XUMHUYECKOM CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJISIPHAs, MOHHASA, METATHYeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWMWYECKOW CB3M (OOMEHHBIH W JTOHOPHO-
akuenTopHbiil). BomopomHas cBsA3b. BameHTHOCTh. OIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucneHnus. MoHbl: KAaTHOHBI U AHUOHBHI.



BemiectBa  MOJIGKYJIIPHOTO W HEMOJEKYJISIPHOTO ~ CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELUECTB OT TUIIA KPUCTAJIIIMUECKON PELIETKH.

[Tonatue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10515 BEIIECTBA B PaCTBOPE.

Knaccudukanms HEOPTraHUYECKUX COC/IMHEHUN. Homenkmatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHMUECKAas CBA3b HEOPraHWMYECKUX BEILECTB,
MPUHAIEKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckass — peakmus.  Knmaccuukamus — XUMHUYECKHX — PEakiuid B
HEOPraHUYECKONH M OPraHWYECKOW XUMHH. 3aKOH COXPAHEHUA MacChl BEIECTB,
3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUSX.

CKopoCTh peaknuu, €& 3aBUCUMOCTh OT Pa3auuHbIX (pakTopon. OOpaTumbie
peakunn. XUMHUYECKOE paBHOBecue. DAKTOpPBI, BIMAIOIIME HA COCTOAHUE
xumudeckoro pasHosecus. [ Ipunnun Jle [llatense.

OnexkTponuTHueckas aucconuanys. CunbHbIe B clladbie 3ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IIEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTELHBIE PEAKIINY.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEUIECTB M HMX MPEBPAIICHUN:
neMoHcTpanua Taonuil «llepuoandeckas cucremMa XUMHAUYECKUX AyeMeHToB J[. WM.
MenaeneeBa», U3ydyeHUE MOJEIEH KPUCTAUTMUYECKUX PEIIETOK, HAOMIOACHUE W
OTMCAHKE ACMOHCTPAIMOHHBIX W JJAOOPATOPHBIX OMBITOB (Pa3IOKECHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAJIM3ATOPA, ONPEACICHUE CPEAbl PAaCTBOPOB BEILIECTB
C TIOMOIIBI0 YHHWBEPCAIbHOTO WHAWMKATOPA, PEaKkMhd WOHHOTO OOMEHA),
MTPOBEICHUE TIPAKTHIECCKOW PaboThl «BiausHue pasnunaHbiX (GakTOpOB HA CKOPOCTh
XAMHAYECKON PEAKITANY.

PacuétHbie 3amaun.

Pacuétsl 1O ypaBHEHUSM XUMHUECKHMX pEAKIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKUE PACUETHI, PACU€Thl C HUCIOJIb30BAHUEM TMOHATHUA «MACCOBas
JIOJISl BEILIECTBAY.

Heoprannueckas xumus

Hemetannel. [lonmoxxkenne HemetayyioB B lleproguueckol  cUcCTEME
xuMudeckux syemMeHToB [I. M. MennaeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB.
dusnyeckne CBOWCTBA HEMETAUIOB. AJIIOTPOTHS HEMETALIOB (HA TpUMEpe
KHCITOpOoa, cephl, hocdopa 1 yriiepoaa).

XVAMHWYECKHE CBOMCTBA BAXHEUIIMX HEMETA/UIOB (TajOTE€HOB, CEPHI, a30Ta,
docopa, yrmepoma W KpeMHHS) W WX  COSAMHEHWUH  (OKCHIOB,
KHCITOPOACOICPKAMUX KACTIOT, BOJOPOTHBIX COSTUHEHHH).

[IpuMeHEeHNE BaXKHEHUIIINX HEMETAJUIOB U UX COCAUHCHUI.



Metamnsl. [lonoxxenne meramnos B [lepuoanueckoi cUCTEME XUMHYECKUX
snemenToB JI. . MenneneeBa. OCOOEHHOCTHA CTPOCHUS SJIEKTPOHHBIX 000JI0UEK
atoMoB MeTauioB. O0mue ¢u3nueckue cBokicTBa MeTauioB. CIIaBBl METAJLIOB.
DNIEKTPOXUMHUUECKUN Pl HAMPAKCHUH METAJLIOB.

XVAMHAYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPWHA, KaJW, KaJIbITUH,
MarHui, alIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHU.

OO6uue crnocoObl MojiydeHus MeTauioB. [IpuMeHeHne meTauioB B ObITY U
TEXHUKE.

OKCEepUMEHTAJIbHbBICE METOJAbl HM3YUCHHS BEIIECTB W WX NPEBPAICHUM:
WM3yUYEeHHE KOJUIEKIMH «MeTalibl W CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
SKCIEPUMEHTAJIbHBIX 3a/a4, HaOJI0JACHHE W OMHCAaHWE JEMOHCTPAIMOHHBIX |
7a00pPaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMUHUSA C PacTBOPAMH
KHUCJIOT | IEI0UeH, KAUECTBEHHBIC PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuétHnbie 3anaun.

Pacuéthl Macchl BerecTBa WM 00BbEMA ra3oB MO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaAKIMU BEIIECTB,
pacuéTbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITH OTHO
W3 BEIIECTB UMEET MMPUMECH.

XUMHUSA U KM3Hb

Ponp xumum B 00€CIEUEHMHM SKOJIOTHUECKOH, SHEPreTHUECKON W MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIIUHBI. [IOHATHE O HAyyHBIX METOAAX IO3HAHUS
BEIIECTB U XUMHUYECCKUX PEAKIIHM.

IlpencraBnenuss o0 OOMMX HAYYHBIX MPHHIMNAX TPOMBIIUIEHHOTO
MOJTYYECHUS BAKHEHIIINX BEIICCTB.

UenmoBek B MHPE BEIICCTB W MAaTEPUAIOB. BAKHEHIINE CTPOUTEIIbHBIE
MaTE€pralibl, KOHCTPYKIIMOHHBIC MAaTEPUAJIbl, KPACKH, CTEKJIO, KEepaMHKa,
MaTEeprNIbl JJIA 3JCKTPOHUKH, HAHOMAaTepHasbl, OPraHUYECKHUE W MHUHEPATbHBIC
yA00OpeHHUS.

XUMHS W 3]I0POBbE YEJOBEKA. MPaBWJa HCIOJIb30BAHUS JICKAPCTBEHHBIX
MpenapaToB, MpaBuja OE30MaCHOTO HCIOJb30BAHUA MPENapaToB OBITOBOW XMMUHU
B TTIOBCEAHECBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanusa  MeXNpeAMETHBIX  CBA3CH TPH  HM3yUYeHUH OOmIeH H
HeopraHuueckord XxumMuu B 11 Kimacce oCyIIecTBIAETCS uepe3 UCMOJIb30BaHNE Kak
OOIMX €CTECTBEHHO-HAYUHBIX TIOHATHHM, TaK MW TIOHATHH, SABJISIONIAXCA
CACTEMHBIMH IS OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre eCTeCTBCHHO-HAYUYHBIC TOHSTHS. HAay4HBIM (DAKT, THIOTE3a, 3aKOH,
TEOPHs, aHaju3, CHHTE3, KiIacCu(HKamusa, TECPHOJAMYHOCTh, HAOMOJACHHE,
SKCIIEPUMEHT, MOACITUPOBAHUE, U3MEPECHHUE, SBJICHHUE.



®duznka: MaTepusi, FHEPrusi, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHEC BENMIECTBA, (PU3MUECCKUE BETUUMHBI M CAUHUITB WX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, SKOCHCTeMa, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadms: MuHEpABI, TOPHBIE TTOPOJIBI, TTOJIC3HBIC MCKOMAEMBIE, TOTIIIUBO,
PECYPCHI.

TexHomorusa: XUMUYECKAs MPOMBIIUICHHOCTh, METAJLIyprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, MHUIIEBAs
MPOMBITIVICHHOCTh,  (papMmarieBTHUeckass  MPOMBINUICHHOCTh,  MPOW3BOJCTBO
KOCMETHUECKUX MpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHAIOB,
AJIEKTPOHHAA MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 10 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHUSA
OoOydJaoMMMHCS TPOTPAaMM  CPEIHEro oO0Imero o0pa3oBaHus (JTMIHOCTHBIM,
METANpeAMETHBIM W TpeaMeTHbIM). HayuHo-meTtoguueckoi OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEro OOIIero
00pa30oBaHUA SABISIETCS CHCTEMHO-AEATETbHOCTHBIN TTOIXO/I.

B cooTrBeTrcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHS mMpenMera «XWMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYaIOIIMMHUCS POCCUUCKOM TPaXKAAHCKON HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOONPEICICHHUIO;

HaJIMYAe MOTHUBAIMA K O0yUCHHUIO,

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUH JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U MCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUMU,

TOTOBHOCTh M CHOCOOHOCTh OOYYAKOIIMXCS PYKOBOJCTBOBATbCA B CBOEH
NEATENHHOCTH TICHHOCTHO-CMBICIIOBEIMH YCTAaHOBKAMHU, TPHUCYIIIUMH IEIOCTHOMN
CUCTEME XMMHUECKOTO 00pa30BaHus;

HaJIMYHAC TTPABOCO3HAHUS YKOJIOTHUECKON KYJIBTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWTD JKU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE PE3yJbTAaThl OCBOCHUA TpPeAMETa «XWUMHUS» IOCTUTAIOTCA B
CAMHCTBE Y4YeOHOH W BOCIUTATEIIBHOW JCATEIHPHOCTH B COOTBETCTBHU C
T'YMaHACTHYECKUMH, COMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U uacajaMyd POCCUICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMW W  TIPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBCHHOTO CTAHOBIICHWUA JIMUYHOCTH
00yYaroIIuXCA.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHON W TMPAKTHUUCCKOW MEATECITHHOCTH
oOydJaromuXcs M0 peaju3allid MPUHATHIX B 00IECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHMS 00YYAIOITUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY W MPABOIMOPSAKY,

MPEACTABIICHAS O COIMAJBHBIX HOPMAx M TPaBWIaX MEKITHYHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEUICHWH YYEOHBIX M MO3HABATEJbHBIX 33/1au, BHIMOITHEHUH
XUMUUYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MNPUHUMATh MOTHBBI, HAMEPEHUA, JIOTUKY U
ApryMEHTBI JIPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATEIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

IIECHHOCTHOT'O OTHOIICHUS K WCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B O0OJIACTH TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, UTO JOCTHXKCHUS HAYKW €CTh PE3YJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYyAa YYEHBIX U IPAKTUKOB;

WHTEpECa M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYUYCHUH W MOCIEAYIOIIEM
aHanm3e WHQPOPMAIUU O TEPEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBECHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBECHUA,

CIIOCOOHOCTH OIIEHUBATh CUTYAIMU, CBA3AHHbBIE C XUMUUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE TMOCJIEACTBUNA 3THUX
MOCTYMKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHUMAHMS LEHHOCTEW 310poBOro W 0e30macHoro odpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DU3MUECKOMY H
MCUXUYECKOMY 370POBBIO;

cOOMIOICHUsI TpaBu O€30MacHOro oOpallleHus C BEIIESCTBAMU B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU JAEATENBHOCTH,

MOHUMAHHUS 1EHHOCTH TIPaBWJ HWHJUMBUAYAJbHOTO U  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHWS TOCTAECACTBUN W HEMPUITHS BPEAHBIX MPUBHIYCK (yMOTPeOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHmusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW M APYrMX BHJAX
NEATEIIbHOCTH,

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEUICHUM NPAKTHUECKUX 3ajad
COIMAJTbHOM HANPABJICHHOCTH (B PaMKax CBOETO KJIacca, IMIKOJIBI);



HHTEPECA K TMPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHid Pa3IudaHOTO POjia, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIIOIAM TPYAA U pe3ybTaraM TPYAOBOH IEATEIIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAWBUIAYAJIbHON TPaeKTOPUH
obpazoBanusa, Oyaymied npodeccHr M peaau3aiui COOCTBEHHBIX JKU3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEH O0IIECTRA;

6) 5K0J10rH4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKHU 1IEJ1€CO00PA3HOr0 OTHOUIEHUS K MPUPOAC, KaK HUCTOUHUKY
CYIIIECTBOBAHMS KU3HHU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MPOOJieM, BIIUSHUA
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATIBHOM CPEbI,

OCO3HAHUS HEOOXOJAMMOCTH HWCMHOJb30BAHUS JOCTHKEHUN XUMUU i
PELICHUS BOMPOCOB PAMOHAJIBHOTO MTPUPOAONOJIB30BAHNS,

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHUS TPOTHO3MPOBATh HEOIArONpUSTHBIC SKOJIOTHUYECKHUE
MOCTEACTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATh UX;

HAJIMYXS PA3BUTOTO 3KOJIOTMUYECKOTO MBILIIJICHUS, SKOJTOTHYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTHYECKON HAMPAaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOW Y COLIMATIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHUBOCTOSTh HICOJIOTHUU
xemogoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIeM(PUKA XAMWHM KaK HAyKH, OCO3HAHHWS €€ PO B
(hopMHUpOBAHUY PANMOHAITBHOTO HAYYHOTO MBIIMUICHUS, CO3/aHUW IIEJIOCTHOTO
MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJbl U UEJIOBEKA, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU NOpoOjeM COXPAHEHHUS
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOW 3HAUMMOCTH XUMHUU JJIA COBPEMEHHOM
UABUIM3AlAN. B €€ TYMaHHCTUYECKON HAIPABICHHOCTH W BAXKHOW POJIK B
CO3/IaHUM HOBOW 0a3bl MAaTE€PUATILHON KYJbTYPbI, PEUICHUHU TJIO0ATBHBIX MPOOJieM
YCTOMUYMBOIO Pa3BUTUA YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUUECKON, MUILEBOU U
AKOJIOTHUUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCIECUCHUH YCJIOBHUI
YCTHENIHOTO TPyJa W SKOJIOTHYECKA KOMGPOPTHOW IKM3HH KaXKIAOTO dYJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BATh



MOJTy9YaeMble 3HAHWS JJIS aHAJIW3a W OOBICHEHUS SBJICHUH OKPYXKAIOIMIETO MUpa 1
MIPOUCXOAIMNAX B HEM M3MEHCHWN, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITIOUCHAS HA
OCHOBE HAydHBIX (DaKTOB W WMECIOMMXCS JAaHHBIX C TENbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSATENHHO HWCIOJB30BaTh XWMHWUECKUE 3HAHWS IS
penieHus mpoOJieM B pealbHBIX )KHU3HEHHBIX CATYAIAAX,

MHTEpeca K O3HAHUIO M UCCIIEI0BATENbCKON AEATENbHOCTH,

TOTOBHOCTH W  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpPAa30BaHHIO W
caM000pa30BaHUIO, K AKTHBHOMY TMOJYUYCHHIO HOBBIX 3HAHWN 10 XUMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIAMMU,

WHTEpECA K OCOOCHHOCTSAM TPyda B pasaudHbx chepax nmpodeccrnoHaabHOMI
JEATETHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE PE3YyJIbTAaThl OCBOCHUSA Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CpeaHEro o0I1ero 00pa3oBaHus BKIFOYAIOT:

3HAQUMMbIe IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCSA
MEKIUCITUTUTMHAPHBIE (MEXKITPEAMETHBIC) OOIICHAYYHBIC TTOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHCIU(PUKY METOA0B IO3HAHMS,
WCIOJIE3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECCTBO, YHEPTHA, SBJICHHUE,
MPOIIECC, CHCTeMa, HAay4HBIH (haKT, IPUHITUIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEOBAHNE, HAOIOICHUE, N3MEPEHHUE, YKCIIEPUMEHT | IPYTHE);

YHUBEPCAIbHBIC YUCOHBIC NEHCTBUA (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), o0eCcrneunBaroIIne dhopMupoBaHue (hyHKIMOHATEHOHT
IPaMOTHOCTH U COITHAITbHOM KOMIICTCHITMH O0YyJaIOIMAXCS,
CIOCOOHOCTH o0yyaromumxcs UCIOIb30BaTh OCBOEHHbBIE

MEKIMCLMIUIMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHHUS W YHUBEPCAJbHbBIE YUEOHBIC
JEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MertanpeaMeTHble PE3yJbTarbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
yUeOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHBHBIMU W  PETYJISATUBHBIMH
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMU
ACHCTBUSAMU:

1) 0a30BbIe JoruyecKue JeicTBHS:

CaMOCTOATEILHO  (OPMYNHMPOBATH W AKTyalIM3UPOBATh  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LENN ASATEIBHOCTH, 3aJaBas MAapaMeTpbl U KPUTEPUHU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABJIEHHBIMHU LEAMU,

KCTIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKHA TMOHATHA W yCTAHABJIMBATh WX B3aUMOCBS3b,



WCITOJIE30BATh COOTBETCTBYIONTUE TIOHATHS I OOBSICHEHUS OTICIBHBIX (PaKTOB U
SIBIICHUM

BHIOWPATh OCHOBAHWUSA W KPUTEPUH [UIS KIACCU(PHKAIMU BEIIECTB W
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
SBJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHWUS (WHIYKTUBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PACCMaTPHBAEMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUK CUMBOJIMYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATh MOJICTBHBIC TIPECTABICHUS — XUMHUUYCCKUN
3HaK (CHMBOJI) DJJICMEHTA, XWMHUYecKas (opmysa, ypaBHEHHWE XUMHYECKOM
pEaKIMu — TPU PEIICHUM YUYEOHbIX TMMO3HABATEIbHBIX M MPAKTUYECKHX 3a/1ady,
MPUMEHSATh HA3BAHHBIC MOJEIFHBIC MPEICTABACHUS 1JIA BBIABIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIMHA.

2) 0a30BbIe HCCJIEI0BATEILCKUE JeliCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEMIECTB U XUMHUYECKHUX
peaxkuuu;

(hopMynupoOBaTh 1ENW U 331a9W UCCIICTOBAHUS, HUCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSTENHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KAUYeCTBE WHCTPYMEHTA
MO3HAHUA U OCHOBBI T (DOPMHUPOBAHKS THUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOATEJBHOTO TUIAHUPOBAHUS W MPOBEJACHUA
YUCHUYECKUX SKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
mporecca, CaMOCTOATENIFHO TPOTHO3UPOBATh €T0 PE3ysbTaT, (popMyJTHpPOBAThH
0000IIEHNA U BBIBOABl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJIbTATOB UCCICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

nmpuoOpeTaTh OMNBIT YYEHHMYECKOM HCCIIEAOBATEIbCKOW M MPOSKTHOM
JNEATCNIbHOCTH, TMPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHCHHIO Pa3JIMUHbIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHpopMamuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBIC MMOCOOUS,
pecypcel MaTepreTa), aHanm3npoBaTh WHQPOPMAIAIO PA3TUYHBIX BHIOB U (hopm
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(hopMynupoBaTh 3aMpPOCHl ¥ TMPUMEHATh PA3ITMUHBIE METOIBI MPH TOWCKE H
orbope wuHpOpMaNHMKM, HEOOXOMUMON MJIi BBHITIOJIHCHHWS YYeOHBIX  3a1ad
ONpeacIEHHOrO TUIA;

npuoOpeTaTh OMBIT MCTHOJB30BAHKUS HH(GOPMAIMMOHHO-KOMMYHHUKATHABHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTABIICHUS
uHdopmaru (cxeMbl, rpadyku, TrarpaMmbl, TAOJIATIBI, PUCYHKH U APYTHE);,

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeacTBa npu pabdoTe ¢
XUMUYECKOW wWHOpMAIMei: TPUMEHATh MEXIpPEeAMETHbIE ((u3udeckue U
MaTEeMaTHIECKNEC) 3HAKN ¥ CUMBOJIBI, (hOPMYJIbI, aO0OpEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPe0oOpPa3OBBIBATh 3HAKOBO-CHMBOJUYECKHAE CPEICTBA
HarJITHOCTH.

OBianeHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIPOCHI TIO CYIIECTBY 0OCYX)AAeMOM TEMBI B XOJ€ MWAJIOTa /WK
JUCKYCCUH,  BBICKA3bIBaTh  WAEH, (POPMYJIHPOBATH CBOM  NPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHSI TIPEVIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yIbTAaTOB IMO3HABATEIIBHON JCATCILHOCTH,
MOJIYYCHHBIX CAMOCTOATEIHHO WM COBMECTHO CO CBEPCTHUKAMH TIPH BHITIOJTHCHHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 MCCIIEIOBAHUAIO CBOWCTB
M3y4aeMBbIX BEIIECTB, PEANM3aIlii yaeOHOTO MPOEKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3WIUH B
x0/¢ 00CYyXAeHNSI 1 0OMEHA MHEHHUSAMH.

OBianeHne yHHBEPCAJIHLHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJISATH CBOIO ITO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ienu W 3a7add, KOHTPOJIMPOBATh M TIO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MPEJIaracMblidi  aJICOPUTM  JCUCTBUNA TIpHU
BHITIOJTHEHWM YYEOHBIX ¥ HWCCJIEAOBATEIBCKAX 3a/1ad, BHIOWpaTh Hambosee
apdexTuBHBIT crOcO0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX | XUMHUUYECKUX PEAKITUAX

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HA OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

IIpenmeTHbie pe3yabTaThl OCBOEHHMSA Kypca «OpraHudeckas XAMHA»
OTPAXaroT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KAPTHHBI MHPA, POJA XWMHHA B MO3HAHWUMW SBJICHUU



npupoasl, B (OPMHUPOBAHWH  MBINUICHAS W  KYJBTYpbl  JIMYHOCTH, €€
(hyHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM /TSI PEIICHUS TPAKTHUYECKUAX 3aa
M KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M TIPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOW  XWUMHYECKHX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINAE TOHATAA (XUMWYECKHA SJIEMEHT, aToOM, JJICKTPOHHASA
00o0JI0uKa aromMa, MOJICKyJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpamiEHHas), MOJb, MOJISIpHAsS
Macca, MOJIAPHBIM O00BEM, YIJICPOAHBIM CcKener, (yHKIHOHATbHAS TPyMMa,
paavKai, U30MEpHsi, H30MEPhI, TOMOJOTHUYECKHM P, TOMOJIOTH, YTJECBOAOPOIbI,
KHCITIOPOJ, W Aa30TCOJCPKAIHUE COCAMHCHHS, MOHOMED, TOJMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJIAPHBIC COSAMHEHUS); TCOPUU W 3aKOHBI (TEOPHUS CTPOCHUS
opranudeckux pemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKalue B OCHOBE TOHWMAHUS TPUUYMHHOCTH M CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (DAKTOIOTHUECKHE CBEACHUS O CBOMCTBAX, COCTaBE, TOIYYEHUU W
0€30MacHOM HCIOJIb30BAHUHM BAXKHEHUINIMX OPTaHWMUYECKUX BEIIECTB B OBITY W
MPAKTHYECKOHN ACATCIIEHOCTH YETOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC MPU3HAKKA TOHSITHM,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIIOIH30BATh COOTBETCTBYIONIUE TOHITHS TPH
OTMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHIH OPTaHUYECKUX COCTMHCHHUI,

c(hOpMHUPOBAHHOCTh YMEHHH WCITOJIb30BATh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHX BEIMIECTB MW yPAaBHCHUN XHMHWYECKUX  PEAKITUH,
W3TOTABJIMBATH MOJACITH MOJICKYJI OPTAaHWYECKUX BEMICCTB I WILIFOCTPAITHH WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH MPUHAUICKHOCTh W3YUEHHBIX
OPraHWYECKUX BENIECTB IO WX COCTaBy W CTPOCHHWIO K ONPEACTEHHOMY
KJIacCy/Tpynmne coeauHeHud (yTIeBOAOPOABI, KHCJIOPOI € a30TCOACpIKaIue
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIE COCAMHECHHS), JaBaTb WM Ha3BaHWA TIO
cucremarnueckoir HomeHknarype (IUPAC), a takke NpUBOAWTH TPUBUAIbHBIE
Ha3BaHUS OTACIBHBIX OPTaHWUYECKWX BEIIECTB (ITWICH, TMPOIMMICH, alleTHIICH,
ATUJICHTJIMKOJb, TJIHICPUH, (eHon, QopMmanbaerua, aneraibAeThu, MypaBbHHAS
KHUCITOTA, YKCYCHAs KHUCJI0Ta, OJICMHOBAA KUCJI0TA, CTEapHHOBAS KHUCIOTA, TJIIOKO3a,
(dbpykTO3a, Kpaxmajl, IeJUTION03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJIBI XAMHYECKOW CBSI3U B
OpPraHUYECKUX COSTUHEHUAX (OMHAPHBIC U KPATHBIC);,



c(hOpMHUPOBAHHOCTh YMCHHUS TNPHMEHSATH TIOJIOXKCHUS TCOPHH CTPOCHHS
oprannueckux BemiectB A. M. bytneposa 11t 00bACHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEPU30BaThb  COCTAB, CTPOCHHE,
(dbm3udyeckre M XHMHYECCKHE CBOMCTBA THIHMYHBIX IPEACTABUTEIICH Pa3IMUHBIX
KJTACCOB OPTaHMYECKUX BEMIECTB (METaH, 3TaH, STHICH, TPOMWJICH, alleTHIICH,
oyraamen-1,3, metunOyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, STUJICHTJIMKOJb,
TIALCPUH, (PEHOJI, aeTaabJAeTHA, MypaBbUHAS W YKCYCHAas KHCJIOTHI, TJIIOKO3a,
KpaxmaJ, TeJUTION03a, aMAHOYKCYCHAsI KUCJI0TA), WIUTFOCTPUPOBATHh TEHETHUCCKYIO
CBSI3b MEXAY HHUMH YPaBHECHHSMH COOTBETCTBYIOIIUX XHUMHUUYECKMX PEaAKIUH C
HCIIOIb30BAaHHUEM CTPYKTYPHBIX (hOopMYyII;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh HCTOUYHUKH YTIIEBOIOPOTHOTO
Coipbsi  (He(pTh, TPHUPOAHBIA Ta3, YroJib), CIOCOOBI WX TEPepaboTKH W
MPAKTUYECKOE MPUMEHECHHUE MPOYKTOB NMEepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYHCICHUS TI0 XHMHUYCCKHAM
ypaBHeHHUSM (Macchl, 00bEMA, KOJUYECTBA WCXOMHOTO BEIIECTBA WJIM TPOIYKTa
pEaKIMu O W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XMMHH MPHU U3YUECHUH BEIIECTB U
XUMHUYECCKUX ABJICHHUH (HAOMIONEHNE, M3MEPEHHUE, SKCTICPUMEHT, MOJICTUPOBAHNUC),
HCMOJIb30BaTh CHUCTEMHBIE XMMWUECKHE 3HAHHUSA i1 MPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYaIlUAX, CBA3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTHh YMEHHH COONIFIOAATh MPaBHJIA TOJIH30BAHMUSA XHMHUYCCKOM
Mmocya0oil W jadopaTOpHbIM OOOPYyAOBaHWEM, a TaK)Ke MpaBujia OoOpaleHHus ¢
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSMH IO BBITIOJIHEHUIO JaOOPATOPHBIX
XUMHYECKHX OMBITOB;

c(hOpMHUPOBAHHOCTh YMCHHH ILIAHAPOBATh M BBHIIOJHATH XUMHUSCKHUU
AKCTICPUMEHT (TIPEBPAIEHUS OPTaHUISCKUAX BEIIECTB IPU HATPEBAHWH, TIOJTYUCHHE
STUJIEHA W W3YUYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMN OPraHUUYECCKUX
BCINECTB, JCHATypaIys OCTKOB TPW HArpeBaHWM, I[BETHBIC PEAKIUUA OCKOB) B
COOTBETCTBUM C TpaBWIaMU TEXHUKHA O€30MaCHOCTH TpU OOpAICHHH C
BEIIECTBAMU H  JTADOPATOPHBIM  O0OPYAOBAHUEM, MPEACTABJIATh PE3YJIbTATHI
XUMHUYECKOTO SKCTIEPUMEHTA B (PopMe 3amuch ypaBHEHHWH COOTBETCTBYIOIIHX
peaknnii 1 GopMySTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIU3HPOBATh XHUMHUCCKYIO
uHOPMAITMIO, TIOJIy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
uHdopmarm, MaTepHET M ApyTHX);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TIpaBWIa  SKOJOTHUYECKH
1eJeco000pa3HOr0 TOBEACHUS B OBITY W TPYJAOBOM JACATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUA HA JKUBbIC OPraHU3Mbl OMPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAs cMmbicy nokazatens [1/IK, moscHATh Ha mpumepax CrnocoObl
YMEHBIIICHUSI W TPEAOTBPAILCHUS WX BPEAHOTO BO3JCHCTBHS HA OPraHu3M
YEJI0BEKA,

JUIsl 00YyYaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB M
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMXCA. YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTemMy obo3HadueHui JI. bpaiing mis 3anucu XHMHYECKHX

dhopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHHUS Kypca «OOImas M HeopraHuyeckas
XUMUAY» OTPAKAKOT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOW KApTWUHBI MHpPA, POJH XWMHUH B TIO3HAHWUW SIBJICHHUH
OpUpPoOabl, B  (DOPMUPOBAHHUHM MBIIUICHHUS W KYJbTYPHl JIMUHOCTH, €&
(hyHKITMOHAIPHOM I'PaMOTHOCTH, HEOOXOIUMOM JIJT PEHICHUS MPAKTHYSCKUX 3a1a4
W SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMSA K CBOEMY 3JI0POBBIO W MPHUPOIHOM
cpene;

BJIQJICHAEC  CHCTEMOW  XUMHWYECKMX  3HAHWWA, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroM, HW30Tom, s-, p-, d-
3JIEKTPOHHBIE OpPOWTA I aTOMOB, HWOH, MOJICKYyJa, MOJIb, MOJIAPHBIH OO0BEM,
BAJICHTHOCTb, SJICKTPOOTPHUIATEIBHOCTD, CTEMCHb OKUCICHUA, XUMHAYECKAsA CBA3b
(KOBAJICHTHASI, MOHHAS, METATHYECKAs, BOJOPOAHAS ), KPUCTAIMYECKAs PEIIETKA,
THNBl ~ XAMWYECKHUX  PEAKIUMA, PaACTBOP, DJICKTPOJHUTHI,  HEAIECKTPOJIMUTHI,
SJICKTPOJIMTHYECKAs JAUCCOLMALIASA, OKHCJIUTENIb, BOCCTAHOBHUTEb, CKOPOCTh
XUMUYECKON PEAKINN, XUMHUYECKOE PAaBHOBECHE), TECOPUW W 3aKOHBI (TEOPHS
3JICKTPOIIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH JI. M. Menneneena,
3aKOH COXPAHEHMS MACChl BEIIECCTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHU
PU XUMUYECKAX PEAKINAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUHN SI3bIK XUMHH,
MHUPOBO33PCHUYCCKUE 3HAHMSA, JICKAIIUE B OCHOBE IMOHUMAHWUS HPHYMHHOCTH H
CUCTEMHOCTH XHMHUCCKHX SIBJICHHM, (PAKTONOTMYCCKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYSHUH U O€30MaCHOM HCIOJb30BAHMH BAXKHEHIITNX HEOPraHUISCKUX
BEIIIECTB B OBITY M MPAKTHUYECKOM ACATEIIBHOCTH UETIOBEKA,



c(hOpMHUPOBAHHOCTh YMCHHH BBHISBIISATH XapPAaKTCPHBIC TMPU3HAKA TOHATHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOIb30BAaTh COOTBETCTBYIONIUE MOHATUA TMPHU
OMUCAHWUW HEOPTraHWYECKUX BEIIECTB U UX NIPEBPAICHUH;

c(hOpMHUPOBAHHOCTh YMEHHH HWCITOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBicHAs  (OpMYJ  BCIIECTB W  YPaBHEHWH  XUMWUYECKHX  PEaKIHM,
cuctematnueckyro HomeHkIatypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
HEOPTAaHWYECKUX BEMICCTB (YrapHbI Ta3, YIJICKUCHBIA Ta3, aMMHUakK, raméHas
W3BECTh, HETAIEHAS N3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOopMHUPOBAHHOCTH YMEHUH OMPEACIIATh BAJICHTHOCTD M CTETICHb OKUCIICHUS
XUMUUYECKUX BJIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTAaBA, BUJA XMUMHUYECCKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METATMYECKAsI, BOJOPOIHAS) B COSAMHCHUSIX, THIT
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEIIecTBa (aTOMHAs, MOJIEKYJSpHAs,
WOHHAS, METAJTMUECKAs ), XapaKTep CPEbl B BOAHBIX PACTBOPAX HEOPTaHWUECKHUX
COCIMHCHHUM,

c(hOopMHUPOBAHHOCTH YMEHUH YCTaHABJIMBATh MPUHAJIEXKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K OMPEACIEHHOMY KJaccy/Tpymme
COCTMHCHUN (MMPOCTHIE BEIIECTBA — METAUTBI U HEMETAJUIbl, OKCHJIBI, OCHOBAHMSI,
KHCITOTHI, aM(POTEPHBIEC THAPOKCHIBI, COJIH ),

c(hOopMHUPOBAHHOCTH YMECHHUH PACKPHIBATH CMBICIT MTEPHOANUYECKOTO 3aKoHa [l
H. Menaeneesa u IeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLTYIO, O0OBACHUTEIIBHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTePHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3jeMeHTOB 1-4 mnepuoaos Ilepuoanueckoit cucTteMbl
xumudueckux snemeHToB JI. M. MennaeneeBa, MCHoib3ys HOHATHA «S-, p-, d-
3JIEKTPOHHBIC opOuTaIny, «OHEPrETUYECKHUE YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHMUECKUX 3JIEMEHTOB U UX COCUHCHHI
MO NeproJiaM | rpymnmam [lepruoandeckoid CHCTEMbI XUMHUYECKHUX AieMeHTOB /J[. M.
Menneneena,

c(hOpMHPOBAHHOCTh ~ YMEHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETHMUECKON CBSA3M MEKJIY HEOPTaHUYECKUMH
BEILIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIONINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCHU(UIIMPOBATH XUMHUYCCKHUE PEAKITUU TIO
Pa3TUYHBIM TIPU3HAKaM (YUCITYy W COCTaBy PEarwpylolIuX BEIIECTB, TETUIOBOMY
adexTy peakiuy, W3MEHEHUIO CTETICHEH OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
PEaKIAN, yIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHH COCTABIIATh YPaBHEHHUS PEAKIUH Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIMA MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIUKA UAYT J0 KOHIA;



c(hOpMHUPOBAHHOCTh yYMEHWH TMPOBOIUTH PEAKIWH, TIOATBEPKIAIONIHAE
KQUEeCTBEHHBIA COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH
OTIBITHBIM TTYTEM WOHBI, TTPUCYTCTBYIONHAE B BOJHBIX PACTBOPAX HEOPTAHHUCCKHUX
BEIIIECTB;

c(hOpMHPOBAHHOCTH YMCHHMH  PacKpbhiBaTh  CYITHOCTh  OKHCIWTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUA MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOrO OanaHca
ATUX PEAKLUH;

c(hOopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
pPEaKIu| OT PA3TMYHBIX (PaKTOPOB; XapaKTep CMEMIEHUS XUMHUUESCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekHcTBr (mpuHiun Jle [llaTenne),

c(hOpMHUPOBAHHOCTh YMEHWUH XapaKTEPU30BaTh XHUMWYECKHE TIPOIECCHI,
JIEXKAIME B OCHOBE MPOMBIILICHHOTO MOJYYEHUS CEPHOM KHUCJIOThI, aMMHAKA, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHWNH 00 OOMMWX HAYUHBIX MPUHIHANAX WU
AKOJIOTHUUYECKUX TTPOOIeMax XUMUIECKOT0 MPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C HWCIIOIB30BAHUEM
MOHATHA «MAcCOBasi J0JiA BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIIOBOTO 3(hekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHSI MACCHI
BCIECTB, IPEBPAIICHUAS U COXPAHEHUS SHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHH COONIFOAATh MPaBHJIA TOJIH30BAHUSA XHMHUYCCKOM
Mmocyoi W jadopaTOpHBIM OO0OpPYJOBaHHMEM, a TaKXKe TMpaBuiaa OOpalleHUsA C
BCIIIECTBAMHA B COOTBETCTBHUU C WHCTPYKIIUAMH IO BHITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMWYECKHMA
AKCTICPUMEHT (PA3NOKEHNE TEPOKCHAA BOAOPOA B MPUCYTCTBUM KaTalM3aTopa,
OMpENC/ICHUE CpeAbl PACTBOPOB BEIIECTB C TMOMOIIBI)  YHUBEPCATIHHOTO
WHNKATOPa, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITUH,
peaknuu WOHHOTO OOMEHA, Ka4eCTBEHHBIC pPeaKIMu Ha cynbdar-, KapOoHAT- H
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMCEHTAIBHBIX 33134 10
temam «Mertamuiey u «Hemeramib») B COOTBETCTBHHM C TPABHJIAMH TEXHUKH
0€30MacHOCTH MPU OOpAIICHUHU C BEIIECTBAMU U JIaOOPATOPHBIM 00OPYAOBAHUEM,
MPEACTABIIATh PE3YJIBTaThl XUMHUYECKOTO JKCIEpuMeHTa B (dopme 3ammcu
YPaBHEHHUI COOTBETCTBYIONINX Peakiiii U (hOPMYyJIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHHWN KPUTWUYECKHA aHAJU3UPOBATh XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpPEACTBA MaCCOBOM
KOMMYHUKaIu, IHTepHeT u ApyTHX);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TIpaBWIa  SKOJOTHUYECKH
11eJIeCO00pa3HOr0 MOBEJASCHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IEIISIX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMBBIC OPTaHU3Mbl ONPEICAEHHbBIX BEIIECTB, TOHUMAs
cmbicn mokasarena [IJIK, moscHATh Ha mnpumMepax crnocoObl YMEHBIIECHUS H
MPEIOTBPAILCHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsl 00Y4aroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIECTB M
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMXCA. YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dhopmyi.



TEMATNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauuectBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3fesioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IlpakTuueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Pasnen 1. TeopeTnueckne 0CHOBBI OPraHU4eCKON XHMHUH
IIpenmer oprannyeckoin xumuu. Teopus
1.1 CTPOEHUS OPraHUYeCKUX COeIMHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Pasnen 2. Yruesoaopoabt
2.1 IIpenenbHbie YraeBOAOPOIBI — AJKAHBI 2
29 HenpenenbHeie yriaeBoiopoOAbl: alKeHbl, 6 !
' aJIKaHUEHbI, aJIKUHBI
23 ApomaTuiecKue yrieBoaopOabl 2
24 IIpupoaHble HCTOYHUKHU YIIIEBOAOPOIOB U 3 |
' ux nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHu4ecKkue coeIHHEHUs!
3.1 Cnuptel. PeHon 3
39 Anbaerunsl. KapOOHOBBIE KHCIOTHL 7 !
' CrnosxHble 3upsI
33 Yraesonbl 3 1




Hroro no pazneny 13
Pasnen 4. AzoTcoaep:kamue opraHuYecKue CoeIHHEHUs

4.1 AMUHBI. AMHHOKHUCITOTHI. bemku 3
Hroro no pazneny 3
Pazgen S. BoicokomoJieKyasipHble COeAUHEHUS

5.1 IInactmaccel. Kayuyku. Bosokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KosauuectBo uacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(pposbIe
Ne n/m Kontpoabnsie | IIpakTuueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenue atomoB. Ilepuoanueckuii 3akoH
1.1 u Ilepuonnuueckas cucTeMa XUMHYECKUX 3
anemenToB /. 1. Menneneesa
12 Ctpoenue Bemectsa. MHOrooOpaszue 4
' BEIIECTB
1.3 XHUMHUYECKHE peaKLun 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranunueckast xumust
2.1 Merannbl 1
2.2 Hemeranbl 1 1
23 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumusi v ;KU3Hb
3.1 XuMUs 1 KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



















11 KVIACC

No

n/n

Tema ypoxka

KoanuyecTBO 4acos

KonTpoanHrie
Bcero P
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHYECKUH IEMEHT. ATOM. DJIEKTPOHHAS
KOH(pHUrypauus aTOMOB

Ilepnonuyeckuii 3axkoH u Ilepnonuyeckas
CHUCTEMa XUMHUYEeCKUX djeMeHTOB [ 1.
Menneneesa, ux CBA3b C COBPEMEHHON
TeOpHUel CTPOCHHsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHIX 3JIEMEHTOB U X COSUHEHHI T10
rpyInnaM U nepuogam. 3HaueHue
MEPUOANUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenTos JI. 1. Menpeneesa B
Pa3BUTUU HAYKU

Ctpoenue BemecTsa. XUMUYECKasi CBsI3b, €€
BUIBI, MEXaHU3MbI OOpa30BaHHUS
KOBAJIEHTHOH CBsi3U. Bogoponnast CBsA3b

BaneHTHOCTB. D1EKTPOOTPULATENILHOCTD.
Crenenb okuciaeHust. BelecTna
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHHUsI

[lonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJIJIOUIHBIE PACTBOPHL
MaccoBasi 10JIs BELECTBA B paCTBOPE




Knaccugukauus u HOMEHKJIaTypa
HEOpraHu4yecKux coenuHeHuil. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUHbBIX
KJIaCCOB

Knaccuukanms XuMUYEeCKUX PEakiuii B
HEOPraHUYeCKONU U OPraHUYECKON XUMHUH.
3aKOH COXpPaHEHUs1 MacChl BELECTB; 3aKOH
COXpaHEHUs U PEBPALIEHUs SHEPTUU IIPH
XUMHYECKHUX PEAKLUAX

Ckopoctb peakinn. OOpaTuMble peakuy.
XUMHUUYECKOE PAaBHOBECHUE

10

IIpaxtrueckast padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU peaKLum»

11

DnexTponuTudeckas auccoruarvs. [lousitue
0 BoJopoaHOM nokazarene (pH) pactsopa.
Peaxmuu nonHoro obmena. ['uaponms
OpPTraHUYCCKUX U HECOPTraHUICCKUX BEIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakuuu. [TonsTre 06 anexTponmze
pAacIIaBOB U PaCTBOPOB COJIEH

13

KontponbHas padota o pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

14

Mertaniel, ux nojoxenue B [lepuoguyeckon
cucTeMe xumMuieckux snemeHTos /1. K.
MeHnneneeBa 1 OCOOCHHOCTH CTPOEHUS
aTomoB. O0mue ¢pu3ndecKue CBOMCTBA
METaJJIOB




15

CnnaBbl METAJIOB. DJIEKTPOXUMHUYECKUHN psAL
HaIPsKEHUH METaJJIOB

16

XuUMHYeCcKre CBOMCTBA BAXKHEHIIINX
METaJJIOB (HATPHA, KaJTuH, KaJIbLUH, MarHui,
AFOMUHUH) U UX COEUHEHHH

17

XUMHUUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeqUHEHUN

18

XuUMHU4eCcKHue CBOMCTBA IIMHKA, JKejle3a U UX
COeqUHEHUN

19

IIpakrrueckas padora Ne 2. "Pemenue
SKCMEPUMEHTAIIBHBIX 3371a4 110 TEME
«Mertamnbm"

20

HeMeTaJ'IJ'IbI, UX IOJIOKCHHUEC B
Ileprnoanveckoil CUCTEME XUMHYECKUX
anementoB J[. U. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckre CBOMICTBA HEMETAIIOB.
ANoTponusi HEMeTaIOB (Ha pUMepe
KHUCTI0pona, cephl, hocdopa u yrieponaa)

22

XUMHUUYECKUE CBOMCTBA rajlOT€HOB, CEPBI U UX
COeqUHEHUN

23

XuMHUUecKue CBOHCTBA a30Ta, pocodpa u ux
COEAVHEHUN

24

XHUMHYECKHe CBOMCTBA Yriaepoaa, KpeEMHUS U
HUX COeOUHEHUN

25

IIpumMeHeHnE BAXXHENIINX HEMETAJJIOB U UX
COeqUHEHUN

26

Q0001eHre U CUCTEMATU3ALMS 3HAHUN 110




Teme «Hemerasnsy. Briaucinenus no
YPaBHEHUSAM XUMHUYECKUX PEaKLUi U
TEPMOXUMUYECKUE PACUETHI

[Ipaxtrueckast padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME 1
"HemeTtanme"»

28 KonTponbHas pabota o temam «MeTayibn |
u «Hemerannbn

29 Heoprannueckue u OpraHu4eCcKue KUCIOTBL |
Heopranndeckue u opraHu4ecKrue OCHOBaHUS
AmdoTepHBIE HEOPTraHUIECKHUE U

30 OpraHU4YeCcKHe coequHeHus. | enernueckas !
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumuu B o0ecriedeHnN 5KOJIOTHYECKOH,

31 SHEPreTUYECKOU U MUIIEeBON O€30MaCHOCTH, 1
Pa3sBUTUU MEAULIMHbI
[IpencraBnenust 06 0OLUIMX HAYUHBIX

32 MPUHLUIAX ITPOMBILIIEHHOTO MOJIy4Y€HUS 1
BaKHEHIIINX BEIIECTB

33 Yenosek B MHUpE BELIECTB U MATEPHANIOB 1

34 XHUMHS U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

» Xumus / I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AKITHOHEPHOE

obiectBo «M3aatenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA

Metoanueckuii KOMIUIEKT K YYEOHUKY

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET

https://bio-ege.sdamgia.ru/

http://school-collection.edu.ru/catalog/

https://resh.edu.ru/subject/5/






