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NHHOACHUTEJIbHASA 3AIITMCKA

PaGouass mporpamma ydeOHOro mnpeamera «XHUMHUS» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeboBaHmil Kk pe3ynabraram ocBoeHust POIT COO, npencraBnennbix B PI'OC COO,
a take (enepanbHOM padoycii mporpaMMbl BocHTaHus, ¢ yuéTtoM KOHIenmuu npenogaBaHus XUMHH B
poccuiickoii (deneparuu (yrBepka&HHo# pacnopsbkenueM I[IpaButenbcrBa Poccuiickoit deaepanuu ot 9
anpesit 2016 r. Ne 637-p) 1 MOJUIEKHUT HEMOCPEICTBEHHOMY NMPUMEHEHHIO MPH peau3alii 003aTeIbHOM
yactu ®OII COO.

Xumuueckoe 00pa3oBaHUE, IOJIydaeMOe BBITYCKHUKaMU 00I1e00pa30BaTeIbHOW OpraHu3alui,
SIBJIACTCS. HEOTHEMJIEMON YacCThI0 UX 00pa3oBaHHOCTU. OHO CIIY)KHUT 3aBEPIIAIONINM STAallOM pealn3aliu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIMX LEJIOCTHOW CHUCTEME
XUMHUYECKOro 00pa3oBaHMs. ODTH IEHHOCTH KacaroTCsl IO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS M OOIIEH KyIbTYphbl YEIIOBEKa, a TAKXKE DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarolIUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEACTBAMHU y4eOHOro mpenMera «XHUMHS», COACp)KaHHE M MOCTPOSHUE
KOTOpPOTO OIpe/AeseHbl B MPOrpaMMe MO XUMHUU C y4€TOM clenu(UKH HAyKd XUMHH, €€ 3HAueHHUs B
MO3HAHUY MPUPOIBI U B MATCPUAIBHOHN JKU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX IIeNIel U MPUHITUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI cpelHero ooOmiero obOpasoBanus B Poccuiickoit
denepanuu.

XuMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyl0 pojb B COBPEMEHHOM
IMBWIN3AIIMK, B CO3JaHUM HOBOW 0a3pl MaTepHaJbHOW KynbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHHE PAIMOHATIHHOTO HAYYHOTO MBIILICHUS, B CO3JaHHE IEJOCTHOTO IMPEICTaBIeHUsI 00
OKpY)Ka[IIIeM MHUPE KaK O €IUHCTBE MPUPOJBLI U YEIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHH Ha OCHOBE
IMOHMMaHHUS BEILIECTBEHHOIO COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBA3M MEXAY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUsS CTajla HEOTHEMJIIEMOM 4aCThbIO
MHUPOBOM KYJbTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO TPyJa M JKM3HU KaXKJIOTO WieHa OOIlecTBa.
CoBpeMeHHast XMMUs KaK HayKa CO3MAATeNIbHAsl, KAK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBjeHa Ha PELICHHUE
IO0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOM, MUIIEBOMH,
HKOJIOTMUECKOM 0€30MaCHOCTH U OXPAHBI 3JI0POBbSL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA «XUMUS»

3HaHME XUMHHU CIY’)KUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PEHHUS OOYyYaroIIerocs, ero
NpPEJCTaBICHUA O MaTepUalbHOM €IWHCTBE MHpA, BAXHYIO pOJb HUIparoT (OpMUpPYyEMble XHUMHUEH
MIPEJICTAaBICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUH BEIIECTB B MPUPOAE, O MYTSAX pEIICHUS
r7100aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOH U
9KOJIOTMUYECKOM 0e3011acHOCTH, IPOOIIEM 3paBOOXPaHEHHUS.

[Ipy M3ydyeHUH XUMHM MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IEsTeNIbHOCTH 4YelOBEeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7aua yueOHOTo mpeaMeTa COCTOUT B POPMUPOBAHUHU CUCTEMBl XUMHUYECKUX 3HAHUM
— BaXHEHMMX (aKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUH, IOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOI0 XapakTepa, fA3blka HAayKH, B NPUOOIIEHUH K Hay4YHbIM METO/AaM IO3HAHUS TNpHU
M3Y4YEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH M1O3HABATEIbHBIX YMEHUM U MX
IPUMEHEHUH B Yy4eOHO-TIO3HABATEJIIbHOW M y4eOHO-MCCIe10BaTeIbCKON /IEATEIbHOCTH, OCBOEHUH IPaBHII
0e30macHOTO OOpaIeHus C BEIIECTBAMHU B MOBCETHEBHOM JKU3HM.

HEJU U 3AJTAYU U3YUEHUS YUYUEBHOI'O NIPEJIMETA «XUMMWUS»
Memnn:
q)OpMI/IpOBaHI/Ie YMCHUA BUACTH U IMOHHUMATh HCHHOCTH O6p330BaHI/I$I, 3HAYUMOCTh XUMHUYCCKOI'0 3HAHUA
JUTSI KQXK0TO YeJIOBEKa, HE3aBUCHUMO OT €ro MpoheCcCUOHAIBHON IEeATETLHOCTH.



dopMHUpOBaHUE YMEHUS PAa3IndaTh (PAKThl U OLIEHKH, CPABHUBAThH OLIEHOUYHBIE BBIBOJbI, BUJIETh MX CBS3b C
KPUTEPUSMHM OLIEHOK M CBS3b KPUTEPUEB C OINPENEICHHOW CUCTEMOM LEHHOCTEH, (OpMyIHpOBaTh U
000CHOBBIBAaTh COOCTBEHHYIO TTO3ULIUIO.
@opMUpOBaHUE LEIOCTHOIO IPEACTABICHUS O MHPE U POJIM XUMHUM B CO3JaHUM COBPEMEHHOHN
€CTECTBEHHOHAY4YHOM KapTHHbI MHUpa; YMEHHMsS OOBICHATH OOBEKTBl U IPOLECCHl  OKPY)KAIOLIEH
JNEHUCTBUTENBHOCTH (IIPUPOJIHOM, COLMANbHOM, KyJbTYpPHOM, TEXHUYECKOW CpEnbl), UCIOJIb3Ys ISl ATOrO
XUMHYECKHUE 3HAHHUS.
[TpuoOperenue ombiTa Pa3HOOOPA3HOM NESATEIBHOCTH, OINbBITA IMO3HAHUS M CAaMOIIO3HAHHS, KIIFOYEBBIX
HAaBbIKOB, UMEIOLIUX YHUBEPCAIBHOE 3HAUYEHUE JUIS PA3IMYHBbIX BUAOB JAEATEIbHOCTU (HABBIKOB PEIICHUS
po0JeM, IPUHATHUS PELIeHUH, TOMCKA, aHanu3a U 00paboTKH MHPOpMALMK, KOMMYHUKATUBHBIX HaBBIKOB,
HaBBIKOB M3MEPEHMI, HABBIKOB COTPYJHHYECTBA, HABBIKOB OE30MACHOTO OOpalIeHHs C BEIIECTBAMU B
IIOBCETHEBHOM JKU3HN).

3amaun:
BOOPYKUTh y4alllUXCsl 3HAHUSAMHU OCHOB HAyKHM M XUMHUYECKOM TEXHOJIOTHH, CIIOCOOaMHU UX JOOBIBaHUS,
nepepaboTKU U IPUMEHEHUS;
PacKpBITh POJIb XMMHUHU B TO3HAHUU MPUPO/IbI U 00ECIIEYCHUH KHU3HHU 0OLIeCcTBa, I0Ka3aTh 3HAaYEHUE 0OLIEero
XMUMHUYECKOro 00pa3oBaHus ISl IPaBUIIbHOW OPUEHTALMH B )KU3HU B YCIOBUAX YXYALICHUU SKOJIOTHYECKOM
00CTaHOBKHU;
BHECTH BKJIaJl B pa3BUTHE HAYYHOI'O MUPOIIOHMMAHMsI YUCHHUKA,
Pa3BUTh BHYTPEHHIOIO MOTHBALIUIO YUYEHUS, [IOBBICUTh MHTEPEC K II03HAHUIO XUMUH;
Pa3BUThH HKOJIOTMUYECKYIO KYJIbTYpPY YUalllUXCsl.

MECTO YYEBHOI'O ITIPEIMETA «XUMMUS» B YHEBHOM IIVIAHE HIKOJIbI
B cootBerctBun ¢ ®I'OC COO yueOHbIN mpenMeT «XHUMHS» BXOJIUT B IMPEAMETHYIO 001acTb
«EcTecTBeHHO-HAY4YHBIE TPEAMETHI) M SBISETCS O0O0s3aTeNbHBIM I u3ydeHus. OOInee Yucio 4Yacos,
OTBeJICHHBIX Ha u3ydyeHue xumun B 10-11 xmaccax, cocraBmsieT: B 10 knacce — 34 gaca (1 gac B Henemno), B
11 kiacce — 34 gaca (1 4ac B Henenio).

SJIEKTPOHHBIE (HIU®POBBIE) OBPA3OBATEJIBHBIE PECYPCBI, pomymeHHbIe K
UCIONIb30BAHUIO TIPU pealn3alil  UMEIONINX TOCYJAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENbHbBIX
mporpaMM HauyajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0Iero oOpa3oBaHUs MPUKA3OM
Munnpocsenienus oT 23.07.2025 Ne 551:

Xumusi, 10 xmacc, ®I'AOY MAIIO «Axkagemuss MwunnpocBemenuss Poccum» (6ubmmoreka [[OK):
https://urok.apkpro.ru/
Xumusi, 11 xmacc, ®I'AOY IO «Axkagemus MunnpocBemenuss Poccum» (6ubmmoreka [[OK):
https://urok.apkpro.ru/

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

[IpenMer opraHuyeckoil XUMUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAYEHHE B MOJIYYEHUU HOBBIX
BEUIECTB M MaTepuayoB. Teopus CTpOEHHs OpraHuyecKux coeauHeHuid A. M. byrnepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpykTypHble (POpMYIIbl OpraHUuYecKux BemiecTB. ['oMonorus, nzomepusi. XuMuueckast CBsi3b B
OpPraHUYECKUX COEAVHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o KiaccuuKalMM OpraHWYeckux BemecTB. HomeHknarypa opraHudeckux
COeMHEHUIl (cucTtemMaTuyeckas) W TpPUBHAJIbHBIE HA3BaHUS BAXKHEWIIMX TMpEICTaBUTEICH KJIacCOB
OpPraHMYECKUX BEIIECTB.

DKcIepUMEHTAIbHBIE METO/Ibl U3yUYeHHs BEUIECTB U UX MPEBpALICHUN: 03HAKOMJIEHHE ¢ 00pa3laMu
OpraHMYECKHX BEUIECTB U MaTepHallaMH HA UX OCHOBE, MOJEIIMPOBAHNE MOJIEKYJI OPTaHUYECKHUX BELIECTB,
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HaOJII0ICHUE M ONHCaHME JAEMOHCTPALMOHHBIX ONBITOB IO IMPEBPAILEHUI0 OPraHUYECKUX BEIIECTB NPHU
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUN PsiA. MeTaH U 3TaH — MPOCTEHUIINE MPEACTABUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peaklUy 3aMEILEHHs] U TOPEHUs ), HaX0XKIEHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

ANKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH pad. OTUIeH W NpONUJIeH — MpocTeiiue
NpPEJCTaBUTEI  AKEHOB:  (puU3MuecKMe W  XMMHUYECKHME CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBAHUS, TUIpaTAlliK, OKUCICHHS U TIOJIMMEPU3aLUH ), TOJIYy4EeHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyramguen-1,3: cTpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH pAd. AIECTWIEH — NpocTeHImmit
IIPEJCTaBUTEIb AIKMHOB: COCTAB, CTPOCHUE, PU3NUECKUE U XMMHUUYECKHE CBOMCTBA (peaKkiuy rMIpUpPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, TOPEHNUS ), IOTY4EHHE U IPUMEHEHUE.

Apensl. benzoin: cocrtas, cTpoeHue, GU3NUECKUE U XUMUUYECKHE CBOICTBA (peakuy raJloreHupoBaHus
U HUTPOBAHU), MOJyYEHHE W TPUMEHEHHue. Tonyon: cocmas, cmpoeHue, @uzuyecKue u XumuyeckKue
ceolicmea (peakyuu 2an02eHUuposanus U HUMposanus), noayuyeHue u npumeneHue. TOKCUYHOCTh apeHOB.
I'enernueckas cBSI3b MEXAY YIJIEBOJOPOIaMU, IPUHAJIEKAILIMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoHble HCTOYHUKH YTiIeBOAOPOAOB. [IpuponHblil Ta3 u nonmyTHble HeTsAHbIE ra3bl. HegTh u eé
npoucxoxaeHne. CrnocoObl mepepaboTKH HePTU: MEPEeroHKa, KPEeKUHT (TEPMHUYECKUI, KaTaJTUTUYECKHUN),
nuposin3. [IpoaykTel nepepaboTku HePTH, UX HNPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbII
YTOJIb U TIPOJYKTHI €T0 MepepadOTKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBPALICHUN: 03HAKOMIJIEHHE ¢ 00pa3laMu
IIacT™Macc, KaydykoB W pe3uHbl, Kowiekuun «Hedts» u  «Yromp», MOJeTupoBaHHE MOJIEKYI
YIJIEBOIOPO/IOB U TaJIOT€HONIPOM3BO/IHBIX, MPOBEIEHUE HPAKTUYECKONW paloThl: MOJy4YEHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHble 3amaun.

Bbruuciienuss 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUMUU IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckie CoeiHHEHUs!

[IpenenbHble OHOATOMHBIE CHUPTHI. METAaHONI W ATAHON: CTPOEHHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (peaklM ¢ aKTUBHBIMU METaJlIaMH, TaJOr€HOBOJI0POJIaMU, TOpEeHKE), TpuMeHeHne. Bogopoansie
CBSI3M MEXIY MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroaToMHbl€ CHUPTHI. OTWJICHTJIMKOIb W TIUIEPUH: CTpOEHHUE, (PU3MUECKHe U XHMUYECKHE
CBOMCTBa (B3aMMOJACHCTBHE CO IIEIOYHBIMU METaUIaMM, KAauyeCTBEHHas peaklyds Ha MHOT0aTOMHbIE
cnupTthl). JlelicTBUe HA OpraHu3M uenoBeka. [[puMeHenne rimnepyuHa U dTUIICHTIIUKOJIA.

@®eHo: CTPOCHHE MOJIEKYNbl, (U3WYECKHEe M XHMHUYECKHue CBOWCTBA. TOKCHMYHOCTH (eHona.
[Tpumenenue peHona.

Anpneruapl U KeToHbl. DopmanbAerui, aueTalbJeTH]: CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (pEeaKIMU OKUCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLMH), IOTYYEeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (CBOMcTBa, oOIMe Ui Kiacca KUCIOT, peakius 3Tepu]UKaIin),
noJiyueHue U npuMeHnenue. CteapuHoOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeiicTBUE.

Crnoxuble 3(upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxkHbIX 3¢upo. JKupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas poib KUPOB.

VYrneBonmpl: cocTaB, KiacCH(pUKAIMS YrIeBoa0B (MOHO-, JU- W TOJUcaxapujisl). [oko3za —
NPOCTEUIIMIA MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ rumpokcuaoM Meau(ll), okucneHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAaXOXJIEHHE B MNpPUPOJE, NMPUMEHEHHE, OUOJOTHMYEcKas poJlb.
®ortocunres. PpykTo3a Kak U30Mep TITHOKO3bI.
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Kpaxman u nemionosa kak npupoanbie moauMepsl. CTpoeHre Kpaxmaiia U HejuTiono3bl. duznyeckue
¥ XUMHUYECKHE CBOMCTBA KpaxMaina (TUAPOIIN3, KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKcrepuMEHTAIbHbIE METObl M3YYeHHsI BEIIECTB U MX MPEBPAILlEHUI: IpOBeAeHHEe, Ha0M0AeHUEe U
OIMCaHME JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAUECTBEHHBIE PEaKIIMH OJHOATOMHBIX CITUPTOB
(okucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
rugpokcuaom  menu(ll)), ampaernnoB (OKuCIeHHME aMMHAuHBIM pacTBOpoM okcuaa cepedbpa(l) u
ruapokcuaoMm Menu(ll), B3amMozeiicTBHe Kpaxmajia ¢ HMOJOM), IMPOBEACHHUE MPAKTHYECKON pabOThI:
CBOHWCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

Pacuérnble 3agaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BELIECTBA WJIM MPOAYKTAa PEaKlUu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

A3oTconeprkaliie opraHun4eckie CoeIMHEHusI.

AMHHOKHCIIOTHI KaK aM(pOTepHbIe OpraHudeckue coequHenns. Puznveckue U XuMHUYECKUe CBOMCTBA
aMUHOKHCIIOT (Ha IMpuMepe rnirHa). bruojgorndeckoe 3HadeHre aMUuHOKUCIOT. [lentusl.

Benku kak mpupoaHbIE BBICOKOMOJIEKYJSIpHBIE cOequHEHUs. [lepBUyHAas, BTOpUYHAsS M TpPETHYHAS
CTpYKTypa OenkoB. XMMHYECKHE CBONCTBA OEIKOB: THJPOJU3, ACHATypalus, KaYeCTBEHHbIC PEaKlUUd Ha
OenKu.

DKCepUMEHTAIbHBIE METOJIbl M3Y4YEeHMsI BEIIECTB M WX MPEBPAILICHUI: HaOMIOJCHWE M ONHCAHHE
JE€MOHCTPAIIMOHHBIX OIBITOB: IEHATYpalusi OCIKOB MTPHU HATPEBAHUH, [IBETHBIC PEAKIIUU OCIIKOB.

BbicokomosiekysipHble coeJUHeHHs

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEJAMHEHHI: MOHOMEp, IOJUMED, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEpU3aly, CpedHss MoyeKyispHas wmacca. (OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHSI U TIOJTHKOHICHCAITHS.

DKcrepuMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpAIlleHUI: 03HAKOMIJIEHHE ¢ 00paslaMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpeaMETHBIX CBSI3ed IpU U3yuyeHUM opraHuueckod xumuu B 10 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 HKCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK M TOHITHIA,
SIBIISTIOIIIMXCSI CHCTEMHBIMH 151 OTAETBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1u11e ecTecCTBEHHO-HAayYHbIE MOHATHS: SBJICHUE, HAYYHbIN (DaKT, runore3a, 3aKOH, TEOPHsl, aHAJIM3,
CHHTE3, KJIacCU(PUKAIHS, TEPUOTUNIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHNE.

dusnka: MaTepus, YHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUIl YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BEUIECTBA, PHU3NIECKUE BETMIUHBI U TUHHIIBI UX U3MEPECHUS.

buonorus: xinerka, opranusm, 6uocgepa, 0OMeH BELIECTB B OpraHu3Me, (poTocuHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YTIAEBOABL, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHA: THINEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIBFHOTO TIMTAaHUS, MOIOIIHE CpPEACTBa,
JIeKapCTBEHHbIE U KOCMETHYECKHE IpenapaThl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBILIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMudeckui snemMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAS O00JI0YKA. DHEPreTHYECKUE
YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- AmeMeHTh. OCOOEHHOCTH pacIpee/ieHUs YJICKTPOHOB
0 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIICKTPOHHAS KOHPUTYpAIIHs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHTtoB JI. M. Menpeneesa.
CBs3p neproanveckoro 3akoHa u [lepmoanueckoit cucreMsl Xumudecknx 3ieMeHToB /. M. Menneneesa ¢
COBPEMEHHOM TE€OpUEel CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U
o0pa3zyeMbIX UMHU TMPOCTBHIX M CIOXKHBIX BEIIECTB MO TPYyMIaM W MepuoiaM. 3HAUYCHHE MEPHOTUYECKOTO
3aKOHa B Pa3BUTUU HAYKH.



CrtpoeHue BemecTBa. XUMHUYECKasi CBSI3b. BHUJIBI XMMHUYECKOW CBs3M (KOBAJICHTHAsl HETOJSIPHAs U
NOJISIpHAsi, WOHHAs, METaJUITMuYecKas). MexaHu3Mbl 00pa3oBaHMS KOBAJICHTHON XHMHYECKOH CBSI3U
(oOMEeHHBIE M JIOHOPHO-AaKLENTOpHBIN). Bogopoanas cBsa3p. BajeHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenp okucieHus. MIoHbI: KaTUOHBI U @HUOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJEKYJPHOTO CTPOEHUA. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA.
Tunsl KPUCTAIUVIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAIIIMYECKON PEIIETKH.

[TonsaTue o gucnepcHeIX cucteMax. McTuHHbIE U KOJUTOMIHBIE pacTBOPBL. MaccoBasi 10Jis BEIECTBA B
pacTBope.

Knaccuukanus HeopraHumdeckux coefauHeHuil. HoMeHknaTypa HEOpPraHMYecKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K PA3IMUHBIM KJlaccaM.

Xumnueckas peakuus. Knaccupukanuss XMMUYECKUX PEAKIMi B HEOPraHWYECKOH M OpraHuYecKon
XUMHH. 3aKOH COXPAaHEHUS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPIrUU IPU XUMHUUYECKUX
peakuusx.

CKopocTh peakiuy, e€ 3aBUCHMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTHMbIe peakiuu. XHUMHYECKOe
paBHOBecHe. PaKTOpHI, BIUAIOIMUE HA COCTOSIHUE XUMUYEeCKOro pasHoBecus. [Ipunnun Jlelllatense.

OnexTponutuueckas aucconuanus. CunabHbele U cialOble 31eKTpoiuThl. Cpega BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpasbHasi, IEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIepUMEHTAJIbHbIE METOAbl W3YY€HHsl BEIIEeCTB W HX HPEBpALCHUH: JIeMOHCTpanus TaOiIuil
«Ileppuoguueckas cucrema xuMuueckux onemeHtoB JI. M. MengeneeBay, wuszydeHue Mojeien
KPUCTANIMYECKUX PELIETOK, HAOJIOJICHUEe M OMNMCAaHUE JEMOHCTPAllMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(paznokeHue nepokcuia BOAOPOoJa B IPUCYTCTBUU KaTalu3aTopa, ONpEesIEHue Cpeibl paCTBOPOB BELLIECTB
C TIOMOIIbI0 YHUBEPCATIBHOI'O MHAUKATOPA, PEAKLU HOHHOTO 0OMEHa), IPOBEJCHNUE TPAKTUYECKON pabOoThI
«BnusiHre pa3nuvHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIumy.

PacuérHble 3amaun.

Pacuérbl o ypaBHEHUSAM XMMHUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMHUECKHUE PACUEThl, pacu€Thl C
HCIOJIb30BAaHNUEM IIOHATHUS «MACCOBAs J0JIs1 BEILIECTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxenue Hemertainos B Ilepmonnueckoil cucrteme xuMuueckux snemeHtoB [I. M.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHS aromMoB. PU3NYECKHME CBOWCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMEeTaJJIOB (Ha pUMepe KUCIopoaa, cepsl, pochopa U yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TajoreHOB, cephl, azora, ¢ocdopa, yriepoaa u
KPEMHHUSA) U UX COETUHEHUH (OKCUI0B, KUCIOPOCOACPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUI).

[IprMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraubl. Ilonoxxenune MeraioB B Ilepuommueckoit cucreme Xumuyeckux isnemeHtos J[. U.
MenneneeBa. OCoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0Y€K aTOMOB MeTayioB. Oomue (usnueckue
cBOlcTBa MeTaju0B. CIUIaBbl METAJUIOB. DJIEKTPOXUMUUECKUN Pl HAIPSDKEHUN METAIIIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUM, Kaluil, KAIbIIMM, MAarHUH, aJIOMUHHM, ITUHK,
XpOM, JKENEe30, MEb) U UX COCTNHEHUM.

O61ue cnocoObl MonydeHus: MeTauioB. [IpruMeHenne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX MPEBPALICHUI: H3Y4YEHHE KOJUIEKIUU
«Metannel W CIUIaBb», OOpa3slOB HEMETAJJIOB, PEIIEHHWE 3KCIEPUMEHTANIbHBIX 3ajad, HaOJIoJeHHe U
OINMCaHHE JEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OMNBITOB (B3aUMOJEMCTBUE THAPOKCUIA AITIOMUHUS C
pacTBOpamMH KUCJIOT U LIEI0Yel, KaYeCTBEHHbIE PeaKIIM1 Ha KaTHOHBI METAJIJIOB).

Pacuérnsie 3amayn.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00bEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIUH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIN OJHO U3 BEUIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumuu B o0ecrieueHnn 3KOJIOTUYECKOM, SHEPreTUUECKON U MUILEBO 0e30MacHOCTH, Pa3BUTHH
MeauuHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenust 06 0OIMMX HAYYHBIX IPUHIMIIAX MPOMBILIUIEHHOTO MOJTYYeHHs Ba)KHEHIIINX BEIIECTB.
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UYenoBek B MUpE BEUIECTB U MAaTEPUATIOB: BAXKHEHMIIINE CTPOUTEIbHbBIE MAaTEPHUAIIBI, KOHCTPYKLIMOHHBIE
Marepuaibl, KpaCKu, CTEKJIO, KEpaMHKa, MaTepUasbl JJi 3JIEKTPOHUKH, HAHOMAaTepHUallbl, OpraHUYECKUe U
MUHEpaJbHbIE YI00peHusl.

XuMHS M 30pOBbE YEJOBEKA: IpaBWJIa MCIIOIb30BAaHUS JIEKAPCTBEHHBIX IIpENaparoB, IIpaBHiIa
0€301acHOT0 UCIOIb30BAHMS PENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MexXnpeIMETHBIX CBSA3CH IPH M3YYCHUH OOIINel M HeopraHudeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCSI YEPE3 MCIIONb30BAaHUE KaK OOIMX €CTECTBEHHO-HAyYHbIX IOHSTUH, TaK WM IOHSITHUM,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAYYHbIH (pakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJaccupuKalus, IepuoAUYHOCTb, HAOIIOCHIE, SKCIIEPUMEHT, MOJICIMPOBAHIE, U3MEPEHHE, SIBIICHUE.

@dusuka: MaTepus, D3HEpPrus, Macca, aToM, O3JEKTPOH, IIPOTOH, HEWTPOH, MOH, H30TOIl,
pPaZOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKU YpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSHUE
BelIeCTBa, ((U3NUECKIE BETUIHHBI M CTUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, SKOcUcTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

['eorpacdus: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILTUBO, PECYPCHI.

TexHonmorus: XuUMHYECKass MPOMBIIUICHHOCTb, METAJUIyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, IHINEBAs IMPOMBIILIEHHOCT, (hapMmareBTHUeCKas
MPOMBIIIIICHHOCTh, POU3BOJCTBO KOCMETHYECKUX IPENapaTroB, MPOU3BOJCTBO KOHCTPYKIITMOHHBIX
MaTrepualoB, 3JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI OOYYArOUIUMHUCA IIPOrpPaMM
cpeaHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM). HaydHo-MeTomu4eckoit
OCHOBOH UI pa3pabOTKH TIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IIPOTPAMM CpEIHEro 00Iero o0pa3oBaHHs
SIBIISICTCS. CUCTEMHO-ICSTeIIbHOCTHBIH MOIX O,

B COOTBETCTBHH C CHCTEMHO-IEATEIHLHOCTHBIM IOIXOIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHMs IpeaMmera «XHMHS» Ha YpPOBHE CpelHEro oOImero oOpa3oBaHUS BBIJENEHBI CIEAYIOIINE
COCTABIISIOIIHE:

OCO3HaHME OOYyYarOIMMHUCS POCCUICKONW TpakJaHCKOM MJIEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPEIEIICHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHHIO;

IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHHI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPATUIUil 0a30BOI HAYKH XHUMHH;

TOTOBHOCTB M CIIOCOOHOCTH OOYyYaroInuXcsi PyKOBOJCTBOBATHCSI B CBOCH IESTEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMHU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYHE TIPABOCO3HAHMS DKOJOTHUYECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUTh I WU CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMera «XHUMHUs» TOCTHUTAIOTCS B EIHHCTBE y4eOHOW W
BOCIIUTATEILHON NEATEIbHOCTH B COOTBETCTBUM C TYMAHMCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU U UJIeaIaMU POCCHIICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHITHIMH B OOIIECTBE
HOpPMaMH W TIpaBUJIAMU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH IPOIECCAM CaMOIO3HAHMS, CAMOPa3BUTHS H
HPaBCTBEHHOTO CTAHOBIICHHSI TMYHOCTH OOYJaIOIITIXCSI.

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHHS TMpenMeTa «XHUMHs» OTPaKaloT cHOpPMHUPOBAHHOCTH OIBITA
MO3HABATEIHPHON M TPAKTUYECKOH JEATEIHHOCTH OOYUYAIOMIMXCSl TI0 peaTu3allii MPUHITHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs O0YYarOMIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPAaBONIOPSIZIKY;



IIPEICTABICHNS O COLUAIBHBIX HOPMAX M MPABUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIIICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH HEATEIBHOCTU MPH CO3JAaHUU YUYEOHBIX NMPOEKTOB, PEHICHUU
yueOHBIX U [M03HABaTEIbHbBIX 33/]a4, BHIIOJHEHUH XUMHUUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHWs, JIOTHKY M apryMEHThl JAPYIHX IpH
aHaJIM3€ pa3IMYHbIX BUJOB yUEOHOM NesATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTTUTAHUSL:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEJUI0 OTEYECTBEHHON XUMMH;

YBOKEHHsI K TPOIECCY TBOpYeCTBa B 00JacTH TEOPHHM M MPAKTUYECKOTO IPUMEHEHHUS XHMUH,
OCO3HaHMSA TOTO, YTO JOCTUXKEHUS HAyKM €CTb pe3yJbTaT JJIUTEIbHBIX HAOJIOJCHHUH, KPOIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTHUKOB;

UHTEpeca M I03HABaTEJIbHBIX MOTHBOB B IIOJYYEHHM U IOCJIEIYIOLIEM aHaiu3e HHPopMaluu o
IIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLICHUBATh CUTYyalluH, CBSI3aHHBIE c XUMHUYECKUMHU SBJICHUSIMU,
Y IPUHHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHMBATH CBOE MOBEACHHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3ULMM HPaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM ITUX NOCTYIKOB;

4) ¢popMHUpOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHMsI [IEHHOCTEH 3I0pOBOTO M Oe3omacHOro odpasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHMS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHST TIpaBMJI O€30MacHOr0 OOpaIeHus ¢ BEUIeCTBaMU B OBITY, MOBCETHEBHON KM3HH WU B
TPYJAOBOH JESATEIBHOCTH;

MIOHUMAaHUs LIEHHOCTH NPaBUJ HHIAUBUAYAJIBHOIO U KOJUIEKTMBHOIO O€30IaCHOIO IOBEACHMS B
CUTYalUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIECTBHIA M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aKOTOJIsl, HAPKOTUKOB,
KYpeHHUs);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEILCKOM JeATENbHOCTH, OOLIECTBEHHO
I0JIE3HOM, TBOPUECKOMN U IPYTUX BUJIAX JIEATEIbHOCTH;

YCTQHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHON HaNpaBIEHHOCTH (B
pamKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K IMPAaKTHYECKOMY H3YyYEHHMIO Npodeccuil pa3indHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUH M0 XUMUH;

YBa)KEHHUS K TPYAY, JIOASIM TPyJa U pE3ysbTaTaM TPYLO0BOM EATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIUBUAYAIbHOW TpaeKTopuu oOpa3oBaHus, Oymayiiei
npodeccun M peaau3alMd COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U NMOTPeOHOCTEH 00111eCTBAa;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JI€CO00Pa3HOT0 OTHONIEHUS K NPUPOJIE, KaK UCTOYHHMKY CYIIECTBOBAaHUS KU3HU Ha
3emie;

MMOHUMAaHHUS II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOAHON U COLMAIIBHOM CpPENbI;

OCO3HaHHS HEOOXOJMMOCTH HCIOJb30BaHUS JOCTM)KEHUH XUMHUHU I pEIIeHUs BOIPOCOB
palMOHAaIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HEINPUATUS JEWCTBHUM, NPHUHOCAIIUX BpEJ OKPYKAIOIIEH NPUPOJHOW Cpelne, YMEHHUs
MPOTHO3UPOBATh HEOJNArOMPUATHBIE JKOJOTMUYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUI U
MPeoTBPALIATh UX;

HaJIM4YUsl Pa3BUTOTO HKOJIOTMUYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIbTYpBI, ONbITa AEATEIbHOCTU
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI UMHU B MTO3HABATEIbHON, KOMMYHUKATUBHOM
U COIIMAJIbHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO IMPOTUBOCTOSTH UIEOJIOTUN XeMopoouu;



7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIIECTBEHHON MTPAKTUKH;

MMOHWMAaHUS CTeUM(DUKN XUMUU KaK HAyKd, OCO3HaHMS €€ poiiu B (DOPMUPOBAHHH PAIOHATHHOTO
HAay4YHOT'O MBIIUICHHUS, CO3JaHUU LEJTOCTHOTO MPEJCTABICHUS 00 OKPYXKaloleM MHpPE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKAa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUU MPOOJIeM COXpaHEHUS
MPUPOAHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHU JUISi COBPEMEHHOW [MBHJIW3alMU: B €6
T'YMaHUCTHYECKOW HANpPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTepuaIbHON KYJIBTYPHI,
pemieHny TI00aIbHBIX MPOOJIEM YCTONYHMBOTO PAa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, JYHEPrEeTUYECKOH,
MUIIEBOH M JKOJOTMYECKOW OE€30MacCHOCTH, B Pa3BUTHU MEIMIIMHBI, 00ECIICUYCHUN YCIOBUN YCIEIIHOTO
TpyJa v SKOJOTHIEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HayYHON T'PaMOTHOCTH: MOHMMAHMS CYHIHOCTH METOJI0OB IO3HAHUA, HCIOJIb3yEMbIX B
€CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH WCIOJb30BaTh IMOJTYYaeMble 3HAHHS Ui aHAIM3a W OOBSICHECHUS
SIBJICHUH OKPYJKAIOIIEr0o MHUpa M IPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHHS Jenarh 00OCHOBaHHBIE
3aKJIFOYCHUST Ha OCHOBE HAYYHBIX (PAKTOB W WMEIONIMXCS JAHHBIX C IEIBI0 IMOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO WCIOJB30BaTh XWMUYCCKUE 3HAHWS JUISl PEIICHUs NpoOsieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

HMHTEpECca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO U CaMOOOPA30BAHMIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUM MO XMMHUU B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yJbTaThl OCBOCHHS yU€OHOIO NMpeaAMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJISL Q)OpMHpOBaHI/IFI MHPOBO33PCHUA 06y11a101111/1xc;1 MCKIUCHUITIIIMHAPHBIC
(MexXmpenMeTHbIe) OOIeHAyYHbIE TOHSATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
CHGIII/I(l)I/IKy MCTOAOB IMO3HAHUA, HMCIIOJL3YCMbBIX B CCTCCTBCHHBIX HAayKaX (MaTCpI/Iﬂ, BCIICCTBO, SHEPrusd,
SBIIGHUE, TPOLIECC, CUCTEMa, Hay4YHBIH (aKT, MPHUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
Hccre0BaHue, HAOII0IeHUEe, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE y4yeOHbIE JAeicTBUS (MTO3HABATENbHBIE, KOMMYHHUKAaTUBHBIC, PETYISATUBHEIE),
oOecrieunBarone ¢GopMupoBaHue (PYHKIIMOHAIBHOW T'PAMOTHOCTH M  COLMAJIBHONW  KOMITETEHIIUU
oOyuaromxcs;

CIIOCOOHOCTh OOYYArOIIUXCSl MCIOJIh30BAaTh OCBOEHHBIE MEXKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEPCAJIbHbBIE YdeOHbIe EHCTBUS B IO3HABATENLHOM U COIIMAILHOM MTPaKTUKE.

MCTaHpeleCTHI)IC PE3YIbTATHI OTpaXxaroT OBJIAICHUC YHUBCPCAJIbHBIMUA y‘~I€6HBIMI/I
M03HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JAeHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO (hOPMYITUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNEeNATh LN JAEITeNIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HX JIOCTUKEHUS, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCIIAMU,

WCIIONb30BaTh MPU OCBOECHUU 3HAHUU NMPUEMBI JOTHYECKOTO MBILIUICHUS — BBIACIATh XapaKTEpHbIE
IIPpHU3HAKU HOHATHU H YCTaHaBJIMBaTb HMX B3aMMOCBA3b, HCIOJbB30BATH COOTBCTCTBYIOIIUC IMOHATHUA IJIA
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHU;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJId KJ'IaCCI/ICbI/IKaHI/IH BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3H MEXy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUEC PACCYKIACHUA (I/IHHYKTI/IBHI)IQ, ACAYKTHUBHBIC, 110 aHa.]'IOI‘I/II/I), BBISABJISATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (POPMYITHPOBATH BBIBOABI U 3aKIIOUCHHS;



IPUMEHATh B IPOLIECCE NO3HAHUS, UCIOJIb3yeMbleé B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIENIbHbBIE MPEJICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHUYECKOM peakUuy — IpU PELICHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX
3a/a4, NPUMEHATh Ha3BaHHbIE MOJIECIbHBIE IPEACTABICHUS Ul BBIABICHUS XApPAaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HcciIe0BaTeIbCKHE JeHCTBHUA:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMynHpOBaTh IENU M 3a/a4d HCCIEJO0BAHMS, MCIOIb30BATh IOCTABICHHBIE M CAMOCTOSATEIBHO
c(OpMyJIHPOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [103HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
I10 POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

BJIaJIeTh HABBIKAMH CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS U MPOBEACHUS YYEHUUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsS HAOMI0JaThb 3a XOJOM IIPOLIECCA, CAMOCTOSITEIBHO IPOTHO3UPOBATH €r0
pe3yabTar, (QopMyJIupoBaTh OOOOLIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

IpUOOpeTaTh OIBIT YYEHUYECKOW HCCIEeN0BATEIbCKOM W IPOEKTHOH JEeATEIbHOCTH, IPOSBIATH
CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKUX 3a/ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B O3HAHMUSL.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B PA3IMUYHBIX MCTOYHMKAX MHQopManuu (HaydHO-TIOMYJApHas JUTeparypa
XHUMHAYECKOTO COJICPIKaHUsl, CIpPaBOYHBIE TOCOOuSs, pecypchl MHTepHeTa), aHATU3UpOBaTh HH(OPMAIIHIO
pasUyHbBIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLIEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTH 3alpochl U NMPUMEHATh pa3IMYHble METOJbl MPHU IMOHUCKE U OTOOpe MH(popMaluy,
HEOO0XOAUMO 7151 BBITOTHEHHS y4eOHBIX 3a/1a4 ONPEACTIEHHOTO THIIA,

IpUOOpETaTh OMBIT MCIOJIB30BAaHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIUN U Pa3InYHbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNbHYIO (hopMy mpencTaBieHuss MHGopManuu (cxembl, rpaduki,
Jyarpammbl, TaOJIUIbl, PUCYHKHU U JIPYTHE);

UCIOJb30BAaTh HAayyHBIH $3BIK B KauecTBE CpeACTBa NpH padoTe ¢ XUMHUYECKOH uHpopmanueil:
NPUMEHSTh MEXIpeaAMeTHble ((u3Mueckue M MaTeMaTHYeCKHe) 3HaKh U CUMBOJIBI, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKJIATYDY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOIIPOCHI no CYILIECTBY o0cyxaaemMon TEMBbI B X0J1e auanora
W/WJM TUCKYCCUHU, BBICKA3bIBATh HJIEH, (POPMYIMPOBATH CBOM MPEIJIOKEHUS] OTHOCHTEIBHO BBITOJHEHHS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYNAaTh C TpE3EHTAlMed  pe3yJabTaTOB  IMO3HABATEIBHOM  JACATEIHHOCTH, TOJYUYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJHEHUHM XUMHUYECKOIO SKCIEPUMEHTA,
MPaKTUYECKOU PabOThI MO MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alii yI4eOHOTO MPOEKTa U
dbopMynupoBath BBIBO/IbI
10 pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAaHUMN MyTEM COTJIaCOBAHUS MO3UIIMM B X0J1e 00CYXIeHHS 1 0OMEeHa
MHEHUSIMU.

OgByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:
CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBIIATh CBOIO IMO3HABATEIbHYIO JEATEIBHOCTD, ONpPEAess e€
LEeJM M 33aJa4d, KOHTPOJIUPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTUPOBATh MpeaiaraeMblil aaropuTm
NEHCTBUIM TpU BBIMIOJIHEHUU YYEOHBIX M HCCIIENOBATEeNIbCKUX 3a/ay, BbIOMpaTh Haubonee 3(pPpexTUBHBIM
CIOCO0 MX peIIeHUs C YU4ETOM MOITY4YEeHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;
OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.
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HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTH MPEICTABICHHI O XMMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI
MUpa, POJIM XUMUHU B [TO3HAHUU SIBJICHUHN NPUPOADBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIUMOW JJisi PEHICHHs] MPAKTUYEeCKHX 3a7ad M OIKOJIOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraloIIne MOHITHUS
(XMMUYecKuil ~ 3JE€MEHT, aTOM, DJJIGKTpOHHAas  000J0YKa  aToMa,  MOJEKyJa,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMMHUYECKast CBS3b, CTPYKTYpHas Qopmyna (pa3BépHyTas U COKpamiéHHas),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OO0BEM, YIIepOAHBIN CKeleT, (PyHKIMOHAJbHAs TpYIIa, pajuka,
M30MEpHs, M30MEphbl, TOMOJOTUYECKUM PsJl, TOMOJOTH, YTIEBOAOPOJIbI, KUCIOPOA W a30TCoJepiKallue
COEIMHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COCAMHEHHMsI); TEOpUU U
3aKOHBI (TEOpHUs CTPOCHMs Oprannueckux BemecTts A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIeKallle B OCHOBE
MMOHVUMAHHS IPUIHHHOCTH M CUCTEMHOCTH XMMHUYCCKUX SBJICHHM, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYYEHHHM W 0OE30MacHOM HCHOJIB30BAHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETLHOCTH YETIOBEKA;

cOpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIe MPU3HAKU TOHSATHH, YCTaHABIMBATh MX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHSI IPY OMMUCAHUU COCTaBa, CTPOCHUS U IIPEBPAILICHUIA
OpPraHUYECKUX COCAMHEHU;

cOPMUPOBAHHOCTh ~YMEHHH  HCIIOJNB30BaTh XHMHYECKYH) CHUMBOJIMKY JUISI  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaméHHON) (OpMya OpPraHMYecKuX BEIIECTB H
YpaBHEHUN XUMHYECKUX PEAKIHMi, W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYEeCKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIICHKHOCTh U3YICHHBIX OPraHUIECKUX BEUIECTB 110
UX COCTaBy M CTPOCHHMIO K OMNPENCIEHHOMY KIACCY/TpYIIe COEIWHEHUH (YrieBOAOPOAbl, KUCIOPOI U
a30TCOJICPXKAIINE COCAUHEHHUs, BBICOKOMOJIEKYJISIDHBIE COCIMHEHHMs), JaBaTh UM Ha3BaHUS 1O
cucremarnyeckoir HoMeHknatype (IUPAC), a Takxe NpUBOIUTH TpPUBHUAIbHBIE HA3BAaHUS OTIEIbHBIX
OpPraHUYECKUX BEMIECTB (ITHJICH, IPOIUJIEH, alleTUJIEH, STUJICHTJIMKOIb, TIHIEPUH, (heHo, hopMalbIeruI,
alleTanpJeru]l, MypaBbHHAs KHUCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA, CTEApUHOBAas KHCIOTA,
TJII0K032a, PpyKTO3a, Kpaxmal, eJIi0103a, TJIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHsS OMPEACNATh BUABI XUMHYECKOW CBSI3W B OPTaHHMYECKHUX COCAMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUS OPTraHMYECKHX BEIIECTB A.
M. bytnepoBa nnsi OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepuU30BaTh COCTaB, CTpoeHUEe, (PU3HUYECKHE U XUMUUYECKHE
CBOMCTBA TUIMHMYHBIX MPEICTABUTENEH PA3TUYHBIX KJIACCOB OPraHUYECKHX BEIIEeCTB (METaH, 3TaH, STHJIEH,
MPOMUWIICH, areTwieH, OyramueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHIIUKOJb,
TIIMLEpUH, (EHON, aleTaableru]l, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmai, IIeJITI0I03a,
AMUHOYKCYCHasi KHUCIIOTa), WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXAY HHUMH ypaBHCHHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C MCIOIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh WCTOYHUKH YTIEBOJOPOIAHOTO CHIPhS (HE(TH,
MIPUPOJIHEIN ra3, yroik), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE MPUMEHEHHE POAYKTOB MepepaboTKu;

c(OPMUPOBAHHOCTh YMEHHI MTPOBOIUTH BHIYHUCICHUS 110 XUMUYECKHM YPaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA WCXOJHOTO BEIIEeCTBA WM MPOAYKTAa PEAKIMH IO HU3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WU MIPOTYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS,
WCIOJIb3YEMBIX B XHMHHW TPU W3YYCHHUW BEIISCTB W XUMHUYECKHX SIBICHUU (HAOIOJIEHUE, W3MEpECHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE), UCIIOIB30BATh CUCTEMHbBIE XUMUYECKIE 3HAHUS JJIsl IPUHATHUS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIISCTBAMHU M X IIPUMCHEHHUEM;
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c(hOPMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia TOJH30BAaHUS XUMHYECKOM TOCYAOH W
na0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXXe IpaBHia OOpAaIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMH TI0 BBITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATh M BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT (IIPEBpaILCHHS
OpPraHUYECKUX BEIIECTB MPH HArPEBaHUM, MOJIyUYCHHE STHIICHA M HM3YYCHHE €r0 CBOMCTB, KaueCTBEHHBIC
peaKkIMy OpPraHMYECKUX BEIIECTB, JIEHATypalus OCNKOB MpH HAarpeBaHUM, I[BETHHIC PEaKIUH OCIIKOB) B
COOTBETCTBUH C MpaBWJIAMH TEXHUKH O€30IaCHOCTH TPU OOpAIeHUHM C BEIIECTBAMU M J1a0OpPaTOPHBIM
000pyZIOBaHUEM, MPEICTABISATh PE3YJIbTAaThl XMMHUYECKOTO AKCIEpUMEHTa B (opMe 3amucH ypaBHEHHMA
COOTBETCTBYIOILINX PeaKuil 1 (HOPMYIHPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUU KPUTHYECKH aHAIM3UPOBATh XMMUYECKYIO0 MH(OPMAIIHIO, TOTY4aeMyIo
U3 Pa3HBIX UCTOYHUKOB (CpPEICTBa MACCOBOM MH(popManuu, IHTepHET u Jpyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOTFOIATH MTPABHIIA DKOJIOTHUECKH IEIECO00Pa3HOTO MOBEACHHUS B OBITY
U TPYAOBOH JEATEILHOCTH B IIENSAX COXPAHEHHs CBOETO 3II0POBbSI M OKPYXKAIONICH MPUPOIHON Cpepbl,
OCO3HABaTh OIMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTraHU3MBbI ONPEICIEHHBIX OPraHMYECKUX BEIECTB,
noHuMasi cMbich nokasarens [1/IK, mosicHaTs Ha nmpuMepax CriocoObl YMEHBIICHUS W MPEIOTBPALICHUS HX
BPETHOTO BO3ACHUCTBUS Ha OPTaHU3M UYEIOBEKA;

Ui OOYYaIONIMXCSl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0OPOBbS: YMECHHE NMPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKUX SBICHHIA;

JUISL CJICTIBIX W CITA0OBHIAINNX OOYYAIONIMXCS: YMEHUE UCIOIB30BATh PElIbe(h)HO-TOYCUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3aruc XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUA Kypca «O011as 1 Heopranudeckasi XuMHUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: 0 XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHONW KapTHUHBI
MUpa, POJIU XUMUU B NTO3HAHUU SBJICHUH MPUPOADBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIMOHATBPHONH T'PaMOTHOCTH, HEOOXOIWMOW JUIsl PEUICHHs TNPAKTHUECKUX 337ad U IKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue IOHATUS
(XMMHUYECKHIl AIIEMEHT, aTOM, M30TOI, S-, P-, d- 3JeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIIpPHBIA 00BEM, BaJEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METaJUIMYecKasl, BOJOPOJHAs), KPHUCTAIJIMYECKass peIéTKa, TUIbl XUMHUYECKUX
peakuui, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCIHUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOH peaklnu, XMMHUYECKOE PaBHOBECHE);TEOPUM M 3aKOHBI (TEOpHUs
AJIEKTPOJIUTUYECKON AHMCccolManny, nepuoanueckuii 3akon J[. M. MeHneneeBa, 3aKOH COXpPaHEHUSI MacCChl
BEIIECTB, 3aKOH COXPAaHEHMsI W NPEBPALEHHUsS SHEPTUU NPU XUMHUUECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIe)Kalllie B OCHOBE TIOHUMAaHUS IPUIMHHOCTH U
CHCTEMHOCTH XMUMMYECKUX SIBJIE€HUH, (DaKTOIIOTMYECKHue CBEJCHMS O CBOMCTBAX, COCTaBe, MOJYYEHHUU H
0€30MacHOM HCNOJIb30BaHUH BaXKHEUIINX HEOPTraHUUECKHUX BEIIECTB B ObITY M MPAKTHUECKOH AESITeIbHOCTU
YeJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTepHble IPU3HAKU TOHATHH, YCTaHAaBJIMBATh MX
B3alMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS IPU ONMCAHWN HEOPraHMUYECKUX BEIIECTB U UX
IIPEBPAILCHHUI;

C(OPMHPOBAHHOCTh YMEHHUI MCIIOIB30BaTh XMUMHUYECKYIO CHUMBOJHKY JUIS COCTaBie€HUS (OpMyI
BEIIECTB M YPAaBHEHHI XMUMUYECKHX peakIuid, cucremarndeckyto HoMmeHKatypy (IUPAC) u tpuBnambHbIe
Ha3BaHMsI OTACIbHBIX HEOPTAaHUYECKUX BEIIECTB (YrapHbIil ra3, yriaeKucibli ra3, aMMHaK, ra€Has U3BecCTb,
HerameéHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U JIPYTHUE);

c(OPMHPOBAHHOCTh YMEHUH OIPEENIATh BAJIEHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX HJIEMEHTOB
B COEIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOM CBS3M (KOBaJleHTHas, MOHHAs, MeTaJuIMuecKas,
BOJOPOJHAs) B COEAUHEHMSX, THUI KPHUCTAJUIMYECKOM PpEHMETKM KOHKPETHOTO BelIeCTBAa (aTOMHas,
MOJIEKYJISIpHasi, HMOHHAs, METaJuIM4yecKas), XapakTep Cpelbl B BOJHBIX pPAacTBOpax HEOPTaHUYECKUX
COCIMHEHUI;
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c(OpPMUPOBAHHOCTh YMEHUN YyCTaHaBIMBATh IPHUHAJJICKHOCTh HEOPraHMYECKHX BELIECTB MO HX
COCTaBY K ONPENEIEHHOMY KJIAacCy/TpymIe COeIWHEHUH (IPOCThIe BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pACKphIBaTh CMBICH mepuoaudeckoro 3akoHa J[[. WM. MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKHX
aneMeHToB 1-4 mnepuonoB Ilepuogumueckoil cucrembl xumuueckux siemMeHtoB JI. M. Menpgeneena,
UCTOJB3ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OPOUTAINY», «IHEPIETHUYCCKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHMUYECKUX 3JIEMEHTOB M UX COEAMHEHHI MO NepHoJaM U Irpynrnam
[Iepuonnueckoi cucteMbl XUMUYeCKUX 1eMeHTOB /1. 1. Menneneesa;

chOpPMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBSI3H MEXKY
HEOPraHUYECKUMH BEIIECTBAMU C IOMOILBIO YPABHEHHMI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;

c(hOPMUPOBAHHOCTh YMEHHSI KIACCH(PHUIMPOBATh XMMHUYECKHUE PEAKIUU IO Pa3IHMYHBIM IPH3HAKAM
(4ucity ¥ cocTaBy pearupyrouyx BeIIecTB, TEII0OBOMY 3(PPEeKTy peakiuu, U3MEHEHHUIO CTETICHEeH OKHUCICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

chOpPMUPOBAHHOCTh YMEHUH COCTaBISATh YypPaBHEHUS PEAKIHMH pa3IUYHBIX THUIOB, TIOJHBIE U
COKpalIEHHBIC YPABHCHHSI PEAKIIMII HOHHOTO OOMEHA, YIUTHIBAsI YCIOBHSI, TIPH KOTOPBIX ITH PEAKITUH YT
710 KOHIIa;

cOPMHUPOBAHHOCTh yMCHHI TIPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAYSCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOopax HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI PacCKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi
IIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLuil;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON Peakuu OT Pa3INnYHBIX
(akToOpoB; XapakTep CMEIICHHS XHMUYECKOTO0 PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunanun Jle [larense);

c(OPMHPOBAHHOCT, YMEHUH XapaKTepPH30BaTh XWMHUYECKHE MPOIECCHI, JIekKAIIUe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIy4YEHHUsI CEPHOIM KUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTD MPEICTABICHHUI 00
00IIMX HAYYHBIX MPUHIIUIIAX U KOJIOTHUECKHUX MPoOIeMax XUMHUECKOTO TTPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHHS C HCIOIH30BAaHHEM MOHITHS «MaccoBas IO
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUHN Ta30B MPU XMMHUUYECKHX PEAKIUAX, MACCHl BEIIECTBA HIIU
00BEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce€ MU O0BEMY OJIHOTO M3 YYACTBYIOIIUX B
peaKiuu BELECTB, TEIUIOBOro 3¢ (}eKTa peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIPEBPAILICHUS U COXPAHEHUS YSHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia TOJH30BAHUS XUMHYECKOM TOCYAOH W
nabopaTopHbIM 000pyZOBaHHMEM, a TakKe TMpaBWiIa OOpaIlIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOJIHATh XMUMHUUYECKUN IKCHEPUMEHT (pa3zioKeHUe
MEepPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUM KaTajlu3aTopa, ONpPEeIeHUE CPebl paCTBOPOB BEIIECTB C MOMOILBIO
YHHUBEPCATHHOT'O UHUKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKON PEAKIINH, PeaKINU
MOHHOTO 00MEHa, KaYeCTBEHHBIE PEAKIIMU Ha Cyb(aT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHne SKCIEePpUMEHTAIbHBIX 3a/1a4 0 TeMaM «Metaibsl» U «HemeTanb») B COOTBETCTBUU € MTPaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIEeCTBaMU U Ja0OpaTOPHBIM 00OpyIOBaHUEM, MPEICTABISTH
pe3yNnbTaThl XMMHYECKOTO SKCIIEPUMEHTa B (OpME 3alKucH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUNd H
(hopMyTupPOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATh XMMHUYECKYI0 MH(OpPMAIIHIO, TTOTYy4aeMYHO
13 pa3HBIX UCTOYHUKOB (CPEJCTBA MACCOBOM KOMMYHUKAIMH, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOIATH MTPAaBHIIa YKOJIOTUYECKH I1€JIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOW JAEATEIBbHOCTH B LIEISAX COXPAHEHHS CBOETO 3[0POBBbS U OKpPY)KAIOIIEH MPUPOTHOU CpEelsbl,
OCO3HaBaTh OMACHOCTh BO3JECUCTBHUSl HA JKUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, IMOHHUMAs CMBICI
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nokaszarens IIJIK, moscHsaTs Ha npuMepax crnocoObl YMEHbIIEHHMsS M HPEJOTBpAILEHUS HMX BPEIHOIO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

U 0OY4aIOLIMXCSl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3[0POBbS: YMEHHME NPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [M03HAHUS BEIIECTB U XMMHUECKUX SIBICHUI;

Il CJIETBIX U CIa0OBUIAIIMX OOYYAIOLIMXCSA: YMEHUE HUCIOJIb30BaTh PElIbe(HO-TOUEUHYIO CUCTEMY
o6o3Hauenuii JI. bpaiiist 11 3armucu XUMHYECKUX (OPMYIL.

BUABI AEATEJIBHOCTHU OBYYAIOIIUXCSH, HAITPABJIEHHBIE HA TOCTUKEHUE
PE3YJIbTATA:

| — BUABI IeATEIbHOCTH €O CJI0BECHOM (3HAKOBOI) OCHOBOIA:
Caymanue oObsICHEHUNA yIUTEIIS.

Ciymanve v aHaju3 BBICTYIUIEHUH CBOUX TOBAPHUILCH.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

Pabota ¢ Hay4HO-TIONYJIIPHOM JTUTEPATYpPOH.

OT60p ¥ cpaBHCHHE MaTepHasa 1Mo HECKOJIbKIUM HUCTOYHUKAM.
Hanucanue pedeparoB u 10KIa10B.

BrIBoa 1 10Ka3aTEBECTBO POPMYII.

Ananuz ¢popmyi.

Perrenre TeKCTOBBIX KOMMYECTBEHHBIX U KAYECTBEHHBIX 3a71a4.
BrinosiHeHue 3a1aHuil 110 pa3rpaHUYEHUIO TOHATHIM.
CucremaTu3aius yaeOHOTO MaTepuaia.

PenaktupoBanue nporpamm.

Il — BUABI 1eATEJHLHOCTH HA OCHOBE BOCIIPUSITHS 3J1€EMEHTOB JeiCTBUTEIbHOCTH:
Habnronenue 3a 1eMOHCTPAIMSIMHA YIUTEIIS.

[TpocMoTp yueOHBIX PUITBEMOB.

Amnanu3s rpauKoB, TaOIHII, CXEM.

O0bsaAcHeHNEe HAOIIONAEMBIX SIBJICHUMN.

AHanu3 npoOJeMHBIX CUTYalUi.

Il — BUABI 1eATEJILHOCTH C MPAKTHYECKOH (ONBITHON) OCHOBOIA:
Pabota ¢ kuHEMaTHYEeCKUMH CXEMaMH.

Pemenue skcriepuMeHTAIbHBIX 3a7ay.

PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.

CO6op u knaccudpuKkaims KOJUIEKIIMOHHOTO MaTepurara.

COopka 27eKTpUYeCKUX Lenei.

N3mMepeHnne BenuyuH.

[TocTaHOBKA ONBITOB JIJIs1 AEMOHCTPALIMU KJIACCY.

[TocraHoBKa (PpOHTATIBHBIX OIBITOB.

Beinonnenue GppoHTanbHBIX 1aOOPaTOPHBIX padoT.

BrinonHenue paboT NpakTHKyMa.

C6opxka npruOOpPOB U3 FOTOBBIX AeTanel U KOHCTPYKIIHHA.
BrisiBnieHue u ycrpaHeHne HeucIpaBHOCTEN B Ipubopax.
Brinonnenue 3a1anuii Mo ycoBepIIEHCTBOBAHUIO TPUOOPOB.
Pa3paboTka HOBBIX BapUAHTOB OIIBITA.

ITocTpoeHne runoTe3sl Ha OCHOBE aHAIN3a UMEIOIINXCS IaHHBIX.
Pa3zpaboTka u mpoBepKa METOMKHN AKCIIEPUMEHTATBLHON PaOOTHI.
IIpoBenenue nccaenoBaTeNnbCKOro 3KCIEPUMEHTA.
MonenrpoBaHue U KOHCTPYHPOBAHUE.

14



YUYET PABOYEM ITPOT'PAMMBI BOCITUTAHUSI

VYuebHslii npeamer «XuUMHUs» TPeIMETHON 00macTu «EcTecTBeHHO-HAYYHbIE PEIMEThI) U3YydaeTcs Ha
YPOBHE CpeTHET0 O0IIero 00pa3oBaHus B KauecTBe o0s3arenpHoro nmpeamera B 10—11-x knaccax.

W3yyenune npeamera Kak 4yacTH MPeIMETHON 001acTi « XUMUs» OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SX C
npeameramu: «buonorusy, «@usuka» u zp.

BocnurarenbHbli TOTEHIMAN NpeaMeTa «XUMUSD) PEATU3YETCS Yepe3:

- YCTaHOBJICHHE JOBEPHUTENIbHBIX OTHOIIEHUH ¢ OOYy4YalOUUMUCS, CHOCOOCTBYIOIIUX MO3UTHBHOMY
BOCTIPHSATHIO 00Y4YaIOIIMMHUCS TPeOOBaHUI M MPOCKO YUNTEINsl, NPUBJICUCHUIO NX BHUMAHUS K 00CYXK1aeMOi
Ha ypoke UH(OpMaliK, aKTUBU3AIMH UX TI03HABATEIbHOM NEATEIIbHOCTH;
- MOOYXIeHHe 00YJaIOUINXCsl COONI0IaTh Ha YPOKE OOIICIPUHSATHIE HOPMBI MOBEICHHUS, PaBuiIa OOIIEHHS CO
cTapmMH  (TIEIarorHYeCKUMH  paOOTHUKAMH) M CBEPCTHHKAMHU (0Oy4YarOIMMUCS), TPHUHIMIBI Y4eOHOM
JTMCHUIUIMHBI 1 CaMOOPTaHU3alInY;
- TIpUBJICYEHHE BHUMaHMS OOYYAIOMIMXCS K IEHHOCTHOMY acIeKTy H3y4aeMbIX Ha YypOKaxX sBIJICHU,
UCIIOJIb30BAHUE BOCIIUTATEIILHBIX BO3MOXKHOCTEH pazjienia yepes moJ00p COOTBETCTBYIOUINX YIIPaKHEHUH;
- TIpUBJCYECHHE BHUMaHMS OOYYAIOMIMXCS K IEHHOCTHOMY acIeKTy H3y4aeMbIX Ha YypoKax sBIICHH,
UCIIOJIb30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COJCp)KaHUsI Y4eOHOTO TpeaMera 4Yepe3 UyBCTBa
CONPUYACTHOCTH C POJHOM MPHUPOION, UCHONBb3ysd Ha YPOKaXx TBOPYECTBO TIOATOB, XYI0XKHUKOB,
BOCIICBAIONINX €€ KpacoTy, Yepe3 3HAKOMCTBO C COBPEMEHHBIMU JOCTIDKCHHSMH B Pa3JIMUHBIX OOJIACTAX
OTEYECTBEHHON XUMHUYECKOM MPOMBIIIEHHOCTH, MEIUIIMHBI, CEJICKOTO XO3IHCTBA;
- NPUMEHEHHE Ha YypPOKaX HHTEPAaKTUBHBIX (GOpM paboThl ¢ OOYHYaIOIIMMUCS: HWHTEIUICKTYaJbHBIX WD,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHBALMIO OO0YYAIOIINXCS; AUCKYCCHIA, KOTOpPBIE NAIOT O0ydYaronuMes
BO3MO)KHOCTh TPHOOPECTH OIBIT BEACHUS] KOHCTPYKTUBHOTO JWAJIOTa; TPYMIIOBOH pabOTHI WM paboThl B
napax, KOTOpble ydaT 00yJaromuxcs KOMaHHON paboTe U B3aUMOJICHCTBUIO C IPYTMMU 00y4YarOIIUMUCS;
- MHUIMAPOBAHHUE U TIOIACPKKY HCCICAOBATEIBCKON ESTENHHOCTA OOYUAIOUIMXCS B PaMKaxX pPeasTU3allid HMHU
WHIUBUIYAIbHBIX U TPYMIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JAacT OOYYaroIIMMCS BO3MOXXHOCTh
NpUOOPECTH HABBIK CAMOCTOSATEIBHOTO DEIICHUS] TEOPETHYECKOM MpOOJeMbl, HABBIK TCHEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX WJEH, HAaBBIK YBKUTEIBHOTO OTHOIICHUS K UYyXHM UM, O(QOPMICHHBIM B
paboTax JApyrux McCieAoBaTeseH, HaBbIK MyOJIMYHOTO BBICTYIUICHHS TIEpel ayJUTOPUEH, apryMEHTUPOBAHUS U
OTCTauBAHUS CBOEH TOUYKH 3PEHMUS;
- BKITIOYEHHE B YPOK HTPOBBHIX TPOLEAYP, KOTOPHIE MOMOTAIOT IMOJICPKATh MOTHUBAIUIO OOYJAIOUTHXCS K
NOJTYYEHHUIO 3HAHUM, HaJaKUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHHWH B KJacce, MOMOTarT
YCTaHOBJIEHUIO 100pOXkKenaTeIbHONU aTMOC(ephl BO BpeMs ypoKa

KosmmyecTBO OLIEHOYHBIX NPOLEAYP:

Bup padorsi KosmuectBo

10 kaacc | 11 kaace
CraproBasi KOHTpOJIbHas paboTa 1 -
[TpakTryeckue paboThI 2 3
KontpomnbHbie paboThl 1 1
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10 KVJIACC

TEMATHYECKOE INTAHUPOBAHHUE

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMmbl

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pecypcsl

Pasznesa 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKOM XMMUM

[IpenMer oprannyeckoit xumuu. Teopus

bubanorexa I{OK https://urok.apkpro.ru/

11 CTPOCHHUSI OPTaHMYECKUX coearuHeHu A. M. 3
byrneposa
HToro no pazneny 3
Pa3nes 2. Yriesogopoabl
21 TTpeieibHbIE YITIEBOAOPOE — AKaHbI 2 bubmmorexa IIOK https://urok.apkpro.ru/
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 6 bubnuorexa IIOK https://urok.apkpro.ru/
' aJIKaJUCHBI, aJIKUHEI
23 ApOMATHHECKHE YITEBOIOpOTE! 2 bubmmoreka IIOK https://urok.apkpro.ru/
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX 3 bubmmorexa LIOK https://urok.apkpro.ru/
' nepepadoTka
butbmmoreka L{OK https://urok.apkpro.ru/
HToro mo pazneny 13
Pasnen 3. Kuciopoacoaep:xanue opranniecKue CoeJAHHeHNUsI
3.1 Criuptel. DeHou 3 bubmmorexa LIOK https://urok.apkpro.ru/
32 Anpaeruasl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 7 Bubmuotexa LIOK https://urok.apkpro.ru/
3¢hupsl
3.3 VrieBozs 3 bubmoreka LIOK https://urok.apkpro.ru/
HToro no pasneny 13
Pasznen 4. A3orconepskaniue opranHnyecKkre coeJuHHEHUst
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 bubanorexa I{OK https://urok.apkpro.ru/

16


https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

Hroro no pasueny 3 bubamnorexa [IOK https://urok.apkpro.ru/
Pasnes 5. BbicokoMoJIeKyIsIDHBIE OPraHu4YecKre CoeJHHEHUs

5.1 | [Tnactmaccel. Kayayku. BomokHa 2 bu6mmoreka [{OK https://urok.apkpro.ru/
Hroro no pasneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34

11 KUIIACC

TEMATHYECKOE INTAHUPOBAHUE

Ne i/

HavumeHoBaHuUe pa3/iesioB U
TeM NMPOrpaMMbl

KoanuecTBo 4acoB

JJyiekTpoHHbBIE (HU(POBBIE) 00pa3oBaTeIbHbIE
pecypcsbl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Ctpoenue aToMOB.
Ileproanueckuii 3aK0H U

1.1 [Meproandeckas cucrema 3 bubnuorexa LIOK https://urok.apkpro.ru/
XUMHUYECKHX 351eMeHToB J[. 1.
Menpeneena
1.2 fﬁ’s::o%%ame BemeCTiemeCTBa. 4 bu6mmoreka [{OK https://urok.apkpro.ru/
1.3 XUMHYECKHE PeakInu 6 bubnunorexa [IOK https://urok.apkpro.ru/
HToro mo pazneny 13
Pasznea 2. Heopranuueckasi xummsi
2.1 MerTaimist 6 bubmmorexa I{OK https://urok.apkpro.ru/
2.2 Hemeramnsr 9 bubmmorexa I{OK https://urok.apkpro.ru/
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CBs13b HCOPIraHNYCCKUX U

2.3 2 bubmmorexka I{OK https://urok.apkpro.ru/
OpPraHUYECKUX BEIIECTB

Hroro no pazneny 17

Paznen 3. Xumus u )Ku3Hb

3.1 XHUMHS U )KH3Hb 4 bubnrorexa L{OK https://urok.apkpro.ru/
bubmmoreka LIOK https://urok.apkpro.ru/

Hroro nmo pazaeny 4

OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34
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HNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
HN3meHeHus1 B mporpamMme. TeMa «AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii» U TeMa «MeTaH U 3TaH — MPOCTEHIIINE MPEICTABUTENIN aJTKAHOBY
00BEIMHEHBI JIJISl POBEACHUS CTAPTOBOI KOHTPOJIBHOU PabOTHI.

Jara nnan Hara ¢dakr
KounyecTBo 4yacoB ¢

aKaJeMHYecKHX
YacoB, 0TBOJUMBbIX DuekTponHblie (uppoBbIE)
HaumeHnoBaHue pa3jesioB U TeM HA OCBOEHUeE o0pa3oBaTejibHbIE pecypchl
pasjesia U TeMbI

Ne i/

Pa3znen 1. TeopeTuueckue 0CHOBBI 3
OPraHuYecKoil XUMHH

Tema 1.1 Ilpeamer oprannyeckoil XuMuH. 3
Teopusi cTpoeHus1 OpraHM4YecKuX
coequHenuii A. M. Byrieposa

[Ipeamer oprann4eckoi XUMHM: €€
1 BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B 1 2.09
MOJTyYCHUH HOBBIX BEIIECTB M MAaTEPHAJIOB

bu6anoreka LIOK
https://urok.apkpro.ru/

Teopust cTpoeHHsI OpraHUYECKUX
coequHennit A.M. bytnepoBa, €€ 0OCHOBHbIE
nosioxkeHus. CTpyKTypHbIE (POPMYJIBI

2 OpPraHMYECKUX BEIIECTB. I'omomnorus, 1 9.09
nzoMepust. XuMudeckasi CBsi3b B
OpPraHUYECKUX COEANHEHHUAX: KpaTHbIE
CBSI3H, G- U TT-CBSI3U

bu6anoreka LIOK
https://urok.apkpro.ru/
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[IpencraBienue o Ki1accuPpUKaun
opranuyeckux BeuiecTB. Homenknartypa
OpraHUYEeCKUX COECIMHEHUN
(cucremaTuveckasi) U TpPUBHAIbHBIC
Ha3BaHUs BAKHEUILINX NPEICTaBUTENIEH
KJIACCOB OPTraHUYECKUX BEIIECTB

16.09

but6mmoreka [IOK
https://urok.apkpro.ru/

Paznen 2. YrieBoaopoabl

13

Tema 2.1
IIpenesbHbIE YIIIEBOAOPOIbI — AJKAHBI

CraproBasi KOHTpPOJIbHasi padoTa

23.09

bu6mmorexa [IOK
https://urok.apkpro.ru/

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psal. MeTaH u 3TaH —
IIPOCTEHINE IPEICTABUTENIN AJIKAHOB:
COCTaB, XMMUYECKOE CTPOEHUE, PU3NUECKUE
Y XUMHUYECKUE CBOMCTBA (peakuu
3aMEIIEHUs U TOPEHUs), HaXOXKICHHUE B
IIPUPOJIE, TIOJIYYEHHE U IPUMEHEHHE

30.09

bubmnoreka IIOK
https://urok.apkpro.ru/

Tema 2.2
HenpeneabHble yriieBoAOPOAbI: AJKeHbI,
aJIKaJHeHbl, AJIKHHBI

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

7.10

bu6nuorexa [IOK
https://urok.apkpro.ru/

OTUJIEH — MPOCTEHIIINI MPECTABUTEITH
AJIKEHOB: COCTaB, XUMUYECKOE CTPOEHUE,
(hU3UYEeCKre U XUMUYECKHE CBONCTBRA
(peakuuu ruApupoBaHusl, TaIOTeHUPOBAHUS,
TUpaTalnH,

OKUCJICHUS U TIOJMMEPHU3alliN) HaX 0K ICHUE
B MPUPO/IE, TOJTYYECHHE U TPUMEHEHHUE

14.10

bubnunorexa LIOK
https://urok.apkpro.ru/
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IpakTnyeckas padora Ne 1. «Ilosyuyenne bu6muoreka [IOK
8 . 21.10 ]
THJIEHA U U3yYeHHe ero CBOCTBY https://urok.apkpro.ru/
Anxanuensl: Oyraguen-1,3 u
N s s s 10K
peaKil . A ' https://urok.apkpro.ru/
CUHTE3a MPUPOJTHOTO U CHHTETUYECKOTO
Kay4yKa U pe3HHbI)
ATKHHBL: COCTaB M 0COOCHHOCTH CTPOCHUS, bubnunoreka LIOK
10 N 18.11 ]
TOMOJIOTHYECKUN PSIJT https://urok.apkpro.ru/
AneTHIICH — IPOCTEUIITUHI TTPEICTaBUTEIb
QJIIKMHOB: COCTaB, XUMHYECKOE CTPOCHHE,
(hU3UYECKHe U XMMHUYECKHUE CBOMCTBA bu6nuorexa [IOK
11 25.11 ]
(peakiuy ruIpUPOBaHUS, FAIOTCHUPOBAHUS, https://urok.apkpro.ru/
TUApPATALUYA TOPEHUS ), HAXOXKICHUE B
IPUPOJIC, IOTYYCHHUE U TPHUMCHCHHE
Tema 2.3 bubnuorexa [JOK
ApomMaTHyecKHe yrjieBoJ0po/bl https://urok.apkpro.ru/
Apenbl: 6eH301 U TONyol. TOKCUYHOCTD bubnmnoreka [JOK
12 2.12 ]
apeHoOB https://urok.apkpro.ru/
ApeHbI: QU3HUYECKHE U XUMUICCKUE
CBOICTBa (peaKIy rajJoreHUPOBAHUS U Bubsorexa LIOK
13 HUTPOBaHU), IOJyY€HNUE U IPUMEHEHUE. 9.12 )
https://urok.apkpro.ru/
Brnusinue 6eH307a Ha OpraHu3M YeoBeKa.
I'eHeTnyeckas CBSA3b YTIIEBOJIOPOIOB
Tema 2.4
IIpupoaHbie HCTOYHUKH YIJIEBOOPOI0B 1
HX T1epepadoTKa
[Tpupoansrtii ra3. [lomyTHeie HEPTIHBIC TA3HI. but6mmorekxa [IOK
14 .. 16.12 )
Hedtb u e€ npoucxoxaeHue https://urok.apkpro.ru/
15 CrniocoOsI epepaboTKu He(hTH: IEPETOHKA, 23.12 bu6nunorexa LIOK
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KPEKUHT (TEPMUUYECKHM, KaTAIUTHUECKUIL).
[TpoxykThl IEpepaboTKN HEPTH, UX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBIi yroiap 1 IpOLyKThl €ro
nepepaboTKH

https://urok.apkpro.ru/

16

KonTpoabHnasi padora Ne 1 mo pasgesy
«¥YTJIeBOIOPOABDY

30.12

but6mmoreka [IOK
https://urok.apkpro.ru/

Paznea 3.
Kucaopoacoaep:xamme opranndeckme
COCIMHEeHUS

13

bubmuoreka [JOK
https://urok.apkpro.ru/

Tema 3.1 Cniuptbl. DeHoJ

17

HPCHGHBHBIG OJHOATOMHBIC CHI/IpTI)I:
METaHOJI M 3TaHOJI, XUMHUYECKOE CTPOCHHE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
(peakuuy ¢ aKTUBHBIMHM METaJlJIaMH,
raJIOr€HOBOJIOPOJIaMU, TOPEHHE),
npuMeHeHne. BogopoHast cBs3b.
DU3N0IOrHYeCcKOoe IEHCTBHE METAaHOIA U
ATaHOJa Ha OPTaHKM3M YeJIOBEeKa

13.01

bubmuorexa [JOK
https://urok.apkpro.ru/

18

MHOroaToMHbI€ CIUPTHI: STUIICHTIIUKOIb U
FHHHepI/IH, XUMHUYCCKOEC CTpOCHI/IC,
bu3nuecKkrue 1 XUMUYEeCKHe CBOMNCTBA
(B3auMOJeHCTBHE CO IMICIIOYHBIMA
MeTaJlJlaMH, KaueCTBEHHAsl peakius Ha
MHOT0aTOMHBbIE CIIUPTHI). PU3HONTOrHUECKOe
JIeICTBHE Ha OPraHU3M YeJIOBEKa.
HpI/IMeHeHI/Ie FHI/IHepI/IHa U DTUJICHIJIUKOJISA

20.01

bu6anoreka LIOK
https://urok.apkpro.ru/

19

®enon. CTpoeHne MOJIEKYIIbI, PU3NYECKHE U
XMMHUYECKHE CBOWCTBA (peHoa.
TokcnyHOCTH (PeHoIIa, ero GPU3NOIOrHUECKOe
JIEMICTBYE HAa OPraHU3M YEJIOBEKA.
[Ipumenenue denona

27.01

bubnunorexa LIOK
https://urok.apkpro.ru/
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Tema 3.2
Anbaeruabl. Kap6oHoBble KHCJIOTHI.
Ci10:xHbBIE 3UPDI

Anpnrerunsl: GopMalbaeTUA U

but6mmoreka [IOK

20 areTanbJAeTu/l, XHMHUYECKOE CTPOCHUE 3.02
. ACTIA, X P ’ https://urok.apkpro.ru/
¢dusnveckre CBOMCTBA
Anbaerupl: XUMIUYECKHE CBOMCTBA
21 (peakIu OKUCIICHHS U BOCCTAHOBJICHUS, 10.02 bu6mmoteka [IOK
Ka4eCTBEHHBIC PEAKIINH ), TIOJIyYCHUE U ' https://urok.apkpro.ru/
MPUMCHCHHE
OIHOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIE
KHCIIOTBI: YKCYCHAsl KUCJIOTa, XUMUYIECKOE
cTpoeHue, GU3MYECKHE U XUMUYECKUE
22 CBOICTBa (0OMIHEC CBOMCTBA KUCIIOT, PEAKIIHS 17.02 bubnuorexa [IOK
ATepUPUKAIINN ), TOTYYCHHE U IPUMCHEHUE. ' https://urok.apkpro.ru/
CreaprHOBas U OJICUHOBASI KUCIIOTHI KaK
MPEICTAaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT
23 IIpakTnueckas padora Ne 2. «CoiicTBa 2402 bubmuoreka [JOK
PacTBOPA YKCYCHOI KHCJIOTHD) ' https://urok.apkpro.ru/
MBpli1a KaK COJIM BBICIIUX KapOOHOBBIX bubmuoreka [JOK
24 - 3.03 )
KHCJIOT, KX MOIOIIIEE JEHCTBHE https://urok.apkpro.ru/
CrnosxHble 3(Uphl KaK MPOU3BOIHBIC
bup P a bu6anoreka LIOK
25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 17.03 .
https://urok.apkpro.ru/
7GupoB
JKupbl Kak MPOU3BOHBIC NIUIIEPUHA U
26 BI)ICI:JII/IX Ka Ié((;Hf)B(I);IHX K:I:CHOTH;I;I 0JTN3 19.03 bubmorexa ITIOK
P - AP ' https://urok.apkpro.ru/
KHUPOB
Tema 3.3 YrieBoasbl
TJICBOJIBL: COCTAB, KJIACCU(DHKAIIHS bu6mmoteka [JOK
97 VYrneBojbl: cocTaB, Kiaccu(uKalg 2403 o6muoteka 11O

YII€BOI0B (MOHO-, AM- U TIOJIUCaXapybl).

https://urok.apkpro.ru/
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['mroko3a — mpocTelnii MOHOCAXapu/I:
0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
¢bu3nyeckrue 1 XuMUYeCcKre CBONCTBA
IJIIOKO3BI (B3aUMOAENCTBUE C THIPOKCHIOM
menu(Il), okucinenne aMMuadYHbBIM
pactBopoMm okcuza cepedpa(l),
BOCCTAHOBJICHHE, OPO’KEHHE TIIFOKO3bI),
HaxO0’JICHUE B MPUPOJIC, TPUMEHEHUE
TJIIOKO3bI, OMOJIOrHYecKast poJib B
AKHU3HEESATEIbHOCTH OpraH1u3Ma 4eJoBeKa.
®dortocuHTe3. PpyKTO3a KAaK U30MEP
TJIIOKO3BI

28

Caxapo3sa — peICTaBUTeNb JUCAXapUI0B,
THJIPOJIA3 CaXapo3bl, HAXOXKJCHHUE B IIPUPOJIC
Y IPUMCHCHUE.

Kpaxmai u 1emioio3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHHE Kpaxmalia u
LEJUTIONO3BI, (PU3MUECKHE U XUMUYECKUE
CBOMCTBa KpaxMmaja (TUIpoJu3,
KaueCTBEHHAs pEaKIUs C MOJIOM)

7.04

bubnuorexa [JOK
https://urok.apkpro.ru/

29

Pemenne pacu€THBIX 3a7a4: ONpeAcIeHUe
MOJIEKYJISIPHOM OpPMYJIIbl OpraHUYECKOI o
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U MO0 Macce
(06bemMy) MPOYKTOB CrOpaHusl; pacu&Thl 1O
YPaBHEHHUIO XUMUYECKON peaKkIuu

14.04

bu6nuorexa [IOK
https://urok.apkpro.ru/

Paspnen 4.
A3oTcoaeprkaniue OpraHu4ecKue
COeMHCHU A

Tema 4.1
AMMHBI. AMMHOKHCJIOTEI. Beiiku

30

AMUHBI: METUJIAMUH — IPOCTENIINI

21.04

bu6nunorexa LIOK
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Mpe/ICTaBUTENIb aMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, GPU3HUECKUE U
XUMHUYECKHE CBOMCTBA (peakiuu

C KUCIIOTaMH U TOPEHUS ), HAXO0XKJICHHUE B

pHUpoJie

https://urok.apkpro.ru/

31

AMMHOKHCIIOTBI KaK aM(pOTepHbIE
opraHuyeckue coequHeHus. duznueckue u
XMMUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha
npuMepe raunuHa). buonornueckoe
3Ha4eHUe aMUHOKHCI0T. CUHTE3 NeNTH/IOB

28.04

bubnunoreka LIOK
https://urok.apkpro.ru/

32

Benku kak IpUPOAHBIC MOJTUMEPHI.
IlepBruHasi, BTOpU4HAs U TPETUYHAS
CTpyKTypa 0enkoB. XMMUUECKUE CBONCTBA
O€JIKOB: THAPOJIH3, JCHATYPAIIHS,
KAYeCTBCHHBIC PEAKIMU HA OCIIKH

5.05

bubmnoreka IIOK
https://urok.apkpro.ru/

Pazpea 5.
BbicokomosiekyasipHble coeTuHeHHs

Tema 5.1
ILnacTmacesl. Kayuyku. Bosiokna

33

OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3ALUH, CPETHSS
MoJieKyisipHasi Macca. OCHOBHBIE METO/IbI

CHHTE3a BBICOKOMOJICKYJISAPHBIX CO€IUHEHUI

— NOJIMMEpHU3alA 1 NOJIMKOHACHCAI S

12.05

bu6anoreka LIOK
https://urok.apkpro.ru/

34

[TnactMacchl (MOMMATHIIEH, TOTUIPOIHIIEH,
MIOJINBUHUIIXJIOPU, TTOJIUCTUPOIT).
HarypanbHblil 1 CHHTETHYECKHE KaydyKU
(OyTaaneHOBBIH, XJIOPONPEHOBBIN 1
M30TPEHOBEIN). BoslokHa: HaTypaJlbHBIC
(XJIOTIOK, IEPCTh, HIENIK), HCKYCCTBEHHBIE

19.05

but6mmorekxa [IOK
https://urok.apkpro.ru/
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(arreTaTHOE BOJIOKHO, BUCKO32),
CUHTETHYECKHE (KaIPOH ¥ JIABCaH )

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34

26
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO
4acoB
Ne aKaJeMHYeCcKHX Tata Jata DuiekTpoHHbIe (udpoBbIE)
n/n HaumeHnoBaHue pa3aesioB U TeM 4YacoB, - baxt o0pa3oBaTe/ibHbIE PECYPChI
OTBOJMMBbIX HA
O0CBOEHHE pa3jeJia
U TeMbI
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHU 13
Tema 1.1 Ctpoenue aromoB. [leprnoanyeckuii 3aK0H 1 3
Ilepuonnyeckas cucreMa XumMuueckux jiementon JI.H.
MennaeiaeeBa

Xumndeckui 3jiemeHnT. AtoM. CocTaB aroMa, U30TOIIEL.
DnexTpoHHas 000JI04Ka. DHEPreTUYECKUE YPOBHH,

MOTypOBHU. ATOMHBIC OpOUTANH, S-, P-, -, f-21eMeHTHI. bubmmoreka [JOK
1 1 2.09 .
Oco0eHHOCTH pacipeneneH s IEKTPOHOB 10 OPOUTATISIM B https://m.edsoo.ru/ff0d5230
aTOMax MaJibIX U OOJBIIUX MEPUOJO0B. DIIEKTPOHHAs
KOH(UTYpaIysi aTOMOB
[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
xumudeckux emenToB [l. 1. Menneneesa. CBsizb
2 MEePUOIUYECKOTO 3aKOHa§ Ile HozufquKoﬁ CUCTEMBI 1 9.09 bubmorexa [OK
P P o . ' https://m.edsoo.ru/ff0d5230
XUMHUYECKUX IJIEMEHTOB C COBPEMEHHOM TeOoprel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
3 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB 1 16.09 bubmuotexa [JOK

0 TpyMINaMm U nepuogaM. 3HaueHHEe MePUOINIECKOro 3aKOHa
M CUCTEeMBbI XuMuieckux siaeMmenToB /.M. Menaeneera B

https://m.edsoo.ru/fbaach72
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Pa3sBUTHH HAYKH

Tema 1.2
Ctpoenue BemecTtBa. MHOroo0pasue BeniecTn

Crpoenue BeniecTBa. XuMU4eckas cBsizb. Bubl (koBajieHTHas
HEMNoJIIpHAas U MOJIApHAsi, MOHHAS, METAaJUINYECKas) U

bu6mmoreka [IOK

4 . . 27.09
MEXaHHM3MbI 00pa30BaHUsI XUMHYECKOH CBsI3U (OOMEHHBIN 1 https://m.edsoo.ru/ff0d5230
JIOHOPHO-aKIENTOPHBIH). BogopoaHas cBsi3b
BanentHocTs. DnexkrpoorpunarenbHoCcTh. CTENEHb
okuciieHUs. KaTHOHBI 1 aHMOHBI. bubnuotexa [JOK
) 7.10 )
BerectBa MOJIEKYIISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHSL. https://m.edsoo.ru/ff0d5230
3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA
6 Turbl KPUCTATUINYECKUX PEIICTOK U CBOWCTBA BEIECTB 8.10 bubmmorexa LHOK
P P m ' https://m.edsoo.ru/fbaach72
[TonsaTue 0 nucnepcHbIX cucreMax. MicTuHHBIE pacTBOPBHI.
7 KonnquTBeI:[HHmepxa AKTEPUCTUKHU PACTBOPOB FMaccogaﬂ 15.10 bubmorexa LHOK
PaKtep pactBop ' https://m.eds00.ru/ff0d5230
7107151 BELIECTBA B pacTBOPE)
Tema 1.3 Xumnueckne peakuuu
Xumnueckas peakuus. Knaccudukanys XuMH4ecKUx peaxkiuii
B HEOPraHMUYECKON M OpraHM4ecKoi XUMHUU. 3aKOH bubnnorexka [JOK
8 22.10 .
COXpaHEHMs MacChl BELIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/ff0d5230
MIpEBpaIEHsI SHEPTHH PU XUMHUYECKUX PEaKIHIX
CKOpOCTPh peaKInu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
OO6patuMeble peakinu. XUMU4ecKoe paBHOBecue. DaKkTopsl, bubnuoreka [IOK
9 5.11 )
BJIMSIIONINAE HA COCTOSIHAE XUMUYIECKOTO PABHOBECHSI. https://m.edsoo.ru/ff0d5230
[Tpuniun Jle [larense
IIpakTnyeckas padora Ne 1. «BiausiHue pa3anyHbIX bubnuorexa [IOK
10 . 12.11 )
(haKTOpPOB HA CKOPOCTH XHMHYECKOH peaKkium» https://m.edsoo.ru/ff0d5230
OnektponuTrueckas aucconuanus. CuibHbIC U cIadbie
11 a51eKTpouThl. Cpeia BOJHBIX PACTBOPOB BELIECTB: KHUCHAs, 19.11 bubnuorexa [IOK

HelTpanpHas, menoyHas. Bogopoausiii mokazarens (pH)
pactBopa. Peakuuy moHHOro 0OMEHa B OPraHU4ecKoi 1

https://m.edsoo.ru/fbaacb72
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HeOpFaHquCKOﬁ XUMHNHN

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkunu. ITonsatue 06

bu6mmoreka [IOK

12 3JIEKTPOJIM3€E PaCIlJIaBOB U pacTBOPOB couieit. [Ipumenenne 1 26.11 hitps://m.eds00.ru/ff0d5230
AJIEKTPOJIH3a
13 KoutpoabsHnas padora Ne 1 no pazaeny «Teopernueckue 1 312 bubnnoreka [HOK
OCHOBBI XMMHM ' https://m.edsoo.ru/ff0d5230
Pa3nea 2. Heopranuyeckasi Xumust 17
Tema 2.1 MeTa/uibl 6
Mertaiutel. [Tonoxenne meramnoB B [lepuoanueckoit cucreme
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS
bubmuorexa [JOK
14 AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTaiuoB. O01IHe 1 10.12 .
N https://m.edsoo.ru/ff0d5230
¢busnueckue cBoiicTBa MetaiuioB. [I[pumeHeHe MeTaIIOB B
OBITY, IPUPOJIC U TCXHUKE
s |Sommenmon et pment | BuGorra 1O
+ o v - NOPP ' https://m.edsoo.ru/ff0d5230
MeTay10B. CiocoObl 3aIIUTHI OT KOPPO3HH
o |t e s o (| BuGorra 1O
Py, pyn pHOA ' https://m.edsoo.ru/ff0d5230
AJIEMEHTOB
17 Anromunuil. AMQoTepHbIE CBONCTBA OKCH/Ia U THIPOKCH]IA 1 1401 bubnnorexka [JOK
QIIOMUHUSL. ' https://m.edsoo.ru/ff0d5230
OO01mas xapakTepucThKa MeTauioB mo0ouHbix noarpymn (b-
18 rpynn) [leproanyeckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB: 1 2101 bubnnorexka [JOK
Meb, LIMHK, XpOM, Kene30. BaxHeiimume coequHeHns ' https://m.edsoo.ru/ff0d5230
METaJUIOB (OKCH/IbI, TUPOKCHUIBI, COJIN)
19 Pﬁ:ﬁ:ﬁ:ﬁ:ﬁ? aﬁ:’l:ilf:ﬂzl;HLIX 3aja4 1o reme . 28.01 bubmmorexa [IOK
" P o ' https://m.edsoo.ru/fbaach72
«MeTaIbD»
Tema 2.2 HemeTasanl 9
20 Hewmeramnsl. [lonoxenue Hemeramios B [lepnoanaeckoit 1 402 bubnnorexa [JOK

CHCTeMe XUMHYeCKHX 31eMeHToB J[.J. MeHaeneeBa u

https://m.edsoo.ru/ff0d5230
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0COOEHHOCTH CTPOCHUA aTOMOB

. bu6mmoreka [IOK
21 duznyeckue cBONCTBA HEMETAIOB 11.02 hitps://m.eds00.ru/ff0d5230
’s ggfgzpznﬂm ?IZMETZJ;HOB (Ha mpumMepe KUCIIOpO/a, Cephl, 1800 Bubmorexa [IOK
pa 1 yIIIEpOR ' https://m.edsoo.ru/fbaach72
23 XHUMHUYECKHE CBOWCTBA BAKHEMIINX HEMETAJLIOB (TaJIOT€HOB, 2502 bubmmoreka [IOK
cepsl, a3ota, pocdopa, yriepoaa U KPeMHHU) ' https://m.edsoo.ru/ff0d5230
bubmuorexa [JOK
24 OKCHIEI HEMeTAILIOB 4.03 https://m.edsoo.ru/ff0d5230
bu6mmorexa [IOK
25 Kucnoponconepxariie KucaoTbl 11.03 https://m.eds00.ru/ff0d5230
bubmuorexa [JOK
26 BomopoaHbie coequHeHNs HEMETAJIOB 18.03 https://m.eds0o.ru/ff0d5230
27 IMpakTnyeckas padora Ne 3. «Pemenue 1.04 bubnnoreka [JOK
IKCIIEPUMEHTAJIbHBIX 3a71a4 o Teme ""Hemeraminl'» ' https://m.edsoo.ru/fbaach72
Pemenne pacu€THBIX 3a7a49: pacueThl MACChI BEMIECTRA HITH
28| it oueny oftoro s yuactayotn 5 peakiunn seweers: 8.04 uGmnoresa LIOK
yon YHACTBYIOIL peaiil HHeCTB, ' https://m.edsoo.ru/ff0d5230
pacueTsl Macchl (00beMa, KOTMYEeCTBA BEUIECTBA) MPOTYKTOB
PEaKInu, €CIIU OJTHO U3 BEIIECTB NMEET MPUMECH
Tema 2.3
CBsI3b HEOPraHUYECKUX U OPTraHNYeCKHX BelIeCTB
29 Heopranunueckue u oprannyeckue Kuciaotel. Heoprannueckue 15.04 bubnmnoreka [JOK
U OpraHUYeCKUEe OCHOBAHUS ' https://m.edsoo.ru/ff0d5230
AmMdoTepHbIe HEOPraHUYECKHE U OPTaHNYECKHUE COSTUHEHUSI. Bubmorexa [IOK
30 ['eHeTrueckas CBsSI3b HEOPTAHWIECKUX M OPTaHUIECKUX 22.04

BCIICCTB

https://m.edsoo.ru/fbaacb72

Pa3gea 3. Xumus 1 ;Ku3HbL

Tema 3.1.
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Ca3b HCOPraHNYe€CKUX U OPraHu4eCKHUX BCIICCTB

Ponb xumum B o0ecriedeHur IKOJIOTHIECKOM, SHEPTeTHIECKOM

Y MHIIEBON 0€30MacCHOCTH, Pa3BUTUH MEAULIUHEL [IoHsATHE O bu6mumorexa [IOK
31 1 22.04 .
HAYYHBIX METO/AX IMO3HAHKS BEIIECTB U XUMHUCCKUX https://m.edsoo.ru/ff0d5230
peakuuii
[IpencraBnenus 00 0OIMX HAYYHBIX MPUHIIUIAX
MIPOMBIIIJICHHOTO TOJyYeHUs BAXKHEHIIIMX BEIIECTB (Ha bubmuorexa [JOK
32 . 1 6.05 )
npuMepax MpOU3BOJICTBA aMMHUAKa, CEPHOM KHUCIIOTBI, https://m.edsoo.ru/ff0d5230
METaHOJIa)
YenoBek B MUPE BEILIECTB, MATEPHATIOB M XUMUYECKHIX
33 | neromsaomany AeKaperREHHaIY MpeNapATOR: MpABHIA ) 13.05 Bubmorera LIOK
P pettap > 11pas) ' https://m.edsoo.ru/ff0d5230
0€30MacHOTO MCITOJIF30BAHUS MIPEMIApaTOB OBITOBON XUMHH B
MTOBCEIHEBHOM JKHU3HU
bubmuorexa [JOK
34 briToBast xXuMHu4eckasi rpaMOTHOCTh 1 20.05 https://m.eds00.ru/ff0d5230
OBIHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHS OCHOBHOM

10 KJIACC

OBPA30OBATEJIbHOH ITPOI'PAMMBI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IPOrpaMMBbI CPEIHEro 00111ero 00pa3zoBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

11

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XAMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMUU B MTO3HAHUU SBICHUI IPUPOJIBI, B
GOpPMUPOBAHUM MBINUICHUS ¥  KYIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHON
rPaMOTHOCTH, HEOOXOAMMOM HJsi peuleHHs] MPAKTUYECKUX 3a7ad M JKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON cpenie

1.2

Bnangenue cucteMoli XMMHUYECKUX 3HAHMM, KOTOpask BKJIKOYAET: OCHOBOMOJIATAIOIINE
MOHTHUS (MOJIEKYyJa, BaJ€HTHOCTh, AJIEKTPOOTPULIATEIHHOCTh, CTEHEHb OKUCIICHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBINA CKETET,
dbyHKIIMOHAIbHAS TPYIa, paadKall, U30Mepus, HU30MEpbl, TOMOJIOTUYECKUU psilI,
TOMOJIOTH,  yIJIEBOAOPOABI, KHUCIOPOA- M  a30TCOAEp)KalUMe  COCIMHEHMS,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (YIJIEBOAbBI, KHUPHI, OCIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJIIPHBIE COEAUHEHNS); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHUsI OpraHuveckux BemecTB A.M. bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS O CBOWMCTBAX, COCTaBE,
MOJlyueHUH U Oe30MacCHOM HCIOJNB30BAHMM BAKHEHIIMX HEOPraHUYECKUX U
OpTraHN4YC€CKUX BCIICCTB B 6I)ITy n Hpﬁ.KTH‘-ICCKOfI JACATCIIbHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHH  BBISBISATH  XapaKTEPHbIE MPHU3HAKK  TTOHSTHIA,
YCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE TOHATUSA IIPH
OIMCAHUU COCTABA, CTPOCHUS U NIPEBPALLECHUN OPraHUYECKUX COCAUHEHUN

14

c(OpMUPOBAHHOCTh ~YMEHUM  HCHOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY  JUIS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, cokpalieHHOI) popmyn
OpraHMYECKUX BEILECTB M YPAaBHEHUN XMMUYECKUX PEAKIUI, N3roTaBIUBATh MOJIEIH
MOJIEKYJI OpraHMYeCKMX BELIECTB Ui WUIIOCTPALlMM HX XUMHYECKOIO U
IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUPOBAaHHOCTh YMEHHH  yCTAaHABIMBATh  MPHUHAJICKHOCTh  WU3YYCHHBIX
OpPTaHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OMPENEIIEHHOMY Kiaccy
(rpymme) coequHeHu (YriaeBOAOPOBI, KUCIOPOA M a30TCOJEPKAIINE COSTUHEHUS,
BBICOKOMOJIGKYJISIDHBIE COEAMHEHHMsI), JaBaTh MM Ha3BaHUS MO CHUCTEMATHYECKON
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHS ONPENEIATh BUbl XUMHUYECKOH CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE)

1.6

CpopMUpOBaHHOCTh ~ YMEHHUS  MPUMEHSThb:  TOJOKEHUS  TEOpUU  CTPOEHUs
opranndeckux BemiectB A.M. BytiepoBa s 0OBbsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB
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YrineBopoponsl.  Kuciopomcomepkamye ©  a30TCOJEPKAIME  OpraHUYECKHE
coearHeHus. BRICOKOMOJICKYIISIpHBIC COSAMHEHUS

2.1

CdopMUpOBaHHOCTh yMEHUH TNPUBOAWTH TPUBHAIBHBIC HA3BaHUS OTACIBHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, MPOMUJICH, alleTUJICH, YTUJICHTIIUKONb, TJIUIEPHH,
denon, Qopmanbaeru, amneranbIeruji, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIOTa,
OJICMHOBAsl KHCIIOTa, CTEapUHOBas KHUCJIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmal,
LEJUTI0JI03a, TIIUIUH)

2.2

CdopMUpOBaHHOCTh YMEHUU XapaKTEPHU30BAaTh COCTaB, CTPOCHUE, (PU3UYECKUE U
XHMHUYECKHE  CBOWCTBAa  THNHYHBIX  MPEJACTABUTEICH  pPa3IMYHBIX  KJIACCOB
OpPTaHWYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMMICH, alleTuIeH, OyramueH-1,3,
MeTunoyTaaueH-1,3, O6eH30/1, METaHOJ, ATaHOJI, YTUJICHTIUKOJb, TJIUIEPUH, (HEHOT,
alneTaibAerul, MypaBbMHAss M YKCYCHasi KUCJIOTHI, TJIOKO3a, KpaxMmaj, IeJUII0JI03a,
aMUHOYKCYCHasl KUCJIOTA)

2.3

C(bOpMI/IpOBaHHOCTL YMCHHA HWIUIIOCTPUPOBATL I'CHCTUYCCKYHO CBA3b  MCKAY
TUIIMYHBIMHU  TPCACTABUTCIIIMH  PA3JIMYHBIX KJIACCOB  OPraHMYCCKUX  BCHICCTB
YpaBHCHUAMHU  COOTBCTCTBYHOIIUX  XUMHYCCKUX peaKHI/Iﬁ C HCIIOJB30BaHHCM

CTPYKTYPHBIX (OPMYIT

2.4

CdopMUpOBaHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKU YTIICBOJOPOIHOTO CHIPHS
(nedtb, MPUPOAHBIA Ta3, Yroiib), CHOCOOBI MX MEpepabOTKH M MPAKTHUECKOE
MPUMEHEHUE TPOAYKTOB TIepepaboTKH

XUMHS U KU3Hb. PacyeTsl

3.1

CdopMUpOBaHHOCTh YMCHHI BIAJACTh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOJax
Hay4HOI'O MMO3HAHUS, UCIIOIb3YEMBIX B XUMHUU MTPU U3YYEHUH BELIECTB U XUMHUUYECKHUX
SABJICHUI (HAOJIOJIeHNEe, U3MEpPEHNe, IKCIIEPUMEHT, MOJICIUPOBAHUE), UCTIOIh30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS JUISl IPUHATUS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

3.2

CdopmupoBaHHOCTh yMEHUH COOMIOJATh TMpaBWiIa TOJb30BAaHUS XUMHUYECKOU
nocy/oil U JabopaTopHbIM O0OpYIOBaHHEM, a TaKXKe TMpaBHiia OOpalIeHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH [0 BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHWYECCKHUX OIIBITOB

3.3

CdopMUpoBaHHOCTh YMEHMH MJIAHUPOBATh U BBINOJIHATH XUMHUUECKUNA IKCIIEPUMEHT
(mpeBpallleHus] OpPraHMYECKUX BEIIECTB IMPH HArpeBaHMH, IOJIyUYE€HHE STHICHA U
U3Y4YEHHE €ro CBOWCTB, KAuyeCTBEHHbIE pEaKIMH OPraHMYeCKHX BEIIECTB,
JIeHaTypanus OeJIKOB IpU HarpEeBaHUH, IIBETHBIE peakMi OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMU TEXHUKHU O€30MaCHOCTU MpHU 00pallleHUH ¢ BEUIECTBAMH U JIaOOpaTOPHBIM
000pyJIOBaHUEM; MPEACTABIATh Pe3yIbTaThl XUMHUECKOTO JKCIEpUMEHTa B (opme
3allUCH YPAaBHEHMM COOTBETCTBYIOLIMX pEaKIUil U (opMynHpoBaTh BHIBOJBI Ha
OCHOBE ITHX PE3YyJIbTATOB

3.4

ChopMupoBaHHOCTh YMEHHI MPOBOAUTH BBIUYUCIEHHS MO XUMUYECKUM ypaBHEHHSIM
(Macchl, oObeMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTa PEaKIHUH 10
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U3BECTHBIM Macce, 00BbeMy, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEILECTB WU
IIPOJYKTOB PEAKIIMN)

3.5

ChopMUpOBaHHOCTH ~ YMEHHUH  KPUTHYECKH  AQHAIU3UPOBATh  XHUMHUYECKYIO
uH(pOpMaLlMIO, TMOJIydaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBAa MacCOBOM
uH(popMaluu, cetb UHTEpHET U Apyrue)

3.6

Cc¢hopMHUpPOBaHHOCTH YMEHUH COOMIONATh IpaBHiIa YKOJOTMUYECKU IIETIECO00Pa3HOro
HOBEJICHUS B OBITY U TPYJOBOH AEATEIBHOCTU B LIESAX COXPAHEHUS CBOETO 370POBbS
U OKpYKaroUel MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS HA JKUBBIC
OpPraHU3MBbl OIPEIEICHHBIX OPraHUYECKUX BEILECTB, IOHMMAs CMBICH I10Ka3aTells
[TAK (mpenenbHO MOMYyCTUMOW KOHIIEHTPAIMH), MOSICHATH Ha MpUMeEpax CIIOCOOBI
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IECHCTBUS HA OPTaHU3M YEIIOBEKA

11 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOMN
pOrpaMMBbI CPEIAHEro 00IIero 00pa3oBaHUsI

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Brnagenue cucteMoli XMMHUYECKUX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOLINE
HOHATUS (XUMHUYECKHI O3JIEMEHT, aToM, JJIEKTPOHHAas 00o0J04YKa aroma, s-, p-, d-
AIIEKTPOHHbBIE opOuTanu aTOMOB, VOH, MOJIEKYIIa, BaJICHTHOCTD,
SJICKTPOOTPULATCIIBHOCTDb, CTCIICHL OKMUCJICHHA, XUMHUYCCKaA CBA3b, MOJIb, MOJIApHAasA
Macca, MOJISIpHBI 00beM, KpUCTAJUIMYECKasl PeIlleTKa, TUIbl XUMHUYECKUX peaKiui
(OKMCITUTENIbHO-BOCCTAHOBUTEIBHBIE, IK30- U 3HJIOTEPMUYECKHE, PEAKIUU MOHHOIO
oOMeHa),  pacTBOp,  OJEKTPOJIUTHI,  HEINEKTPOJMUTBHI,  IJIEKTPOIUTHUYECKAS
JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBMUTEIb, CKOPOCTh XHWMHYECKOM peakuuw,
XMMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBl (TEOPHsl BIIEKTPOJIUTHYECKOM
nuccouuanuy, Iepunoanueckuit 3axon JI.W. MenneneeBa, 3aKoH COXpaHEHUS MACChI),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH $I3bIK XHUMHUH, (DAKTOJOTHUYECKUE CBEICHUS O
CBOICTBaX, coOCTaBe, MOJYYEHUHM M OE30MaCHOM HCIOJb30BaHUU BaKHEMIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH 1eSTETbHOCTH YeJloBeKa

1.2

CdopMUpOBaHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU M B3aHUMOCBS3b
U3YYEHHBIX TOHATHH, IPUMEHATH COOTBETCTBYIOLIME TIIOHATHS IIPU OINHUCAHUU
CTPOCHHSI M CBOWCTB HEOPTraHWYECKHX BEIIECTB W HX IPEBPAIICHUI; BBISBIATH
B3aUMOCBSI3b XHMHMUYECKMX 3HAHMM C TOHATUAMU M MPEACTABICHUAMU APYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'Ia}IeHI/Ie OCHOBHBIMHM MCTOAAMU HAYYHOI'O ITIO3HAHHA BCHICCTB U XHUMHUYCCKUX
SIBIICHUI (Ha6J'IIO,[[GHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie)

14

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ ONpeACiIsITb BAJICHTHOCTL U CTCIICHb OKUCJICHUSA
XUMHYCCKUX DOJEMECHTOB B COCAUHCHHUAX pPa3IMYHOro COCTaBa, BUI XHUMHYISCKOM
CBA3HU (KOB&J’ICHTHaﬂ, HOHHas, MCTAJIMYCCKasd, BOI(OpOI[HaSI) B COCIMHCHUAX, THUIL
KpHCTaﬂHHLIeCKOﬁ PEIICTKM KOHKPETHOTIO BEIIECTBA (aTOMHaSI, MOJICKYJIsSIpHasd,
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WOHHAsI, METAJUTHYECKAs )

1.5

CdopMUpOBaHHOCTh YMEHHUN OIpeNessaTh XapakTep Cpeibl B BOAHBIX PAacTBOpax
HEOPraHUYECKUX COCIUHEHUI

1.6

ChopMUpOBAaHHOCTh yMEHHS KIACCU(PUIUPOBATH XUMUYECKHUE pEaKIUUd TI0
pa3IMYHBIM TpU3HAaKaM (YHUCIY W COCTaBy pPEarupyrollfx BeEHIECTB, TEIUIOBOMY
addekTy peakiuu, W3MCHCHHIO CTENEHEH OKHCICHHSI JJIEMEHTOB, OOpaTUMOCTH
pEaKIMU, YIaCTHIO KaTallu3aTopa)

1.7

CdopMHUpOBaHHOCTh YMEHHI COCTaBJISATh ypaBHEHUS PEAKIUil pa3M4YHBIX THIIOB,
MOJIHBIE U COKpAILICHHbIE YPABHEHUS PEaKIM MOHHOTO OOMEHA, YYUTHIBAsl YCIIOBUS,
IIPU KOTOPBIX ATH PEaKLUU UAYT 10 KOHIIA

1.8

CdopmMupoBaHHOCTH YMEHUI MTPOBOAUTH PEAKIIUHU, TOATBEPIKIAIONINE KaueCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPTaHMYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

1.9

CdopMHupOBaHHOCTH yMEHUM packpbIBaTh CYLTHOCTh OKHUCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH TOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO OaiaHca
9TUX peaKIui

1.10

ChopMUpOBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEaKIuu OT Pa3IUYHBIX PAKTOPOB

1.11

CopMUpOBaHHOCTb yMEHUN OOBSACHATH XapakTep CMEIICHUS XHUMHYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHemIHero Bo3aeicTBus (mpuniun Jle [llarense)

OO0mias 1 HeOpraHu4ecKas XuMus

2.1

ChopMHUpOBaHHOCT, YMEHUU packpbiBaTh cmbich [lepuogmueckoro 3akona [I.W.
MenneneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMATHU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKITHH

2.2

CdopMHpOBaHHOCTh YMEHMH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 2JIeMEeHTOB | - 4 mepuonos llepmonnueckoil CHCTEMBI XMMHUYECKHUX
anemenToB J[.M. MenzeneeBa, wucmnonb3ys mOHATHS '"s-, P-, 0-dJIEKTPOHHBIE
opburtanu", "sHepreruyeckue ypoBHH", OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUs
CBOMCTB XMMHMUYECKHX JJIEMEHTOB W MX COEAMHEHHMH [0 MepuojaM U Trpynnam
Ilepuonnueckon cucTeMbl XMMUYECKUX 3i1eMeHTOB .M. Menneneesa

2.3

CdopMHUpoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE
CBOMCTBa HEOPTraHWYECKHX BEIIECTB  PA3JUYHBIX  KJIACCOB, IOJTBEP)KIATh
CYyILIECTBOBAaHUE TE€HETHUYECKON CBA3M MEXKIy HEOPraHMYECKMMHU BEIIECTBAMHU C
MTOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH

2.4

ChopMHpPOBAaHHOCT, YMEHHWH YyCTAHABIUBATh MPUHAMICKHOCTh HEOPTAaHHMUECKUX
BEIIECTB 10 MX COCTaBYy K OMpEIEIIEHHOMY Kiaccy (TpyIine) coequHeHui (TpocThie
BEII[ECTBA - METAJUIBl U HEMETAJUIbl, OKCHIbI, OCHOBAHUS, KHUCIOTHI, aM(OTEpHBIC
TUAPOKCHUJIBI, COJTH)
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2.5

CdopMUpoBaHHOCTb YMEHUH  HCIIOJIIb30BATh XHMHUYECKYIO CHUMBOJIUKY  JUIS
coctaBiieHUs  (GOpPMYN  BEUIECTB W  ypPaBHEHUH  XHUMHUYECKHUX  PEaKIHH,
cucreMatnueckytro HomeHkinarypy (IUPAC) u TpuBManbHbIE Ha3BaHUS OTJIEIbHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ra3, YIJIEKUCIbIA Tra3, aMMMaK, TralleHas
U3BECTb, HETallleHas! U3BECTh, IUTHhEBAS COJA, TUPUT U APYTHE)

2.6

ChopMupoBaHHOCT YMEHMH XapakTepu3oBaThb (OIHUCHIBATh) OOLIME XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX BEIIECTB  PAa3jIUYHBIX  KJIACCOB, IIOATBEPKAAThH
CyLIECTBOBAHME TI'€HETHUYECKOM CBSA3M MEKIY HEOPraHMYECKMMHU BEUIECTBAMH C
IIOMOILBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUI

2.7

CdopMUpOBaHHOCTh YMEHHH IIAHUPOBATH M BBITOIHATH XUMHUECKUNA IKCIIEPUMEHT
(paznoxeHue TMEepOKCHUIa BOJOpOJa B NPHUCYTCTBHM KaTalu3aTopa, OIpeaeiecHue
Cpelbl PAcTBOPOB BEIIECTB C IMOMOIIbIO YHHUBEPCAIHHOTO HHAMKATOPA, BIUSHUE
pPa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOHN PEaKIiU, PEakliui HOHHOTO 0OMEHa,
KAueCTBCHHBIC pEaKIMH Ha Cynbdar-, KapOoHAT- W XJOPUA-aHUOHBI, Ha KaTHOH
aMMOHMSI, pEIIEHHWE OKCIEPUMEHTAJIbHBIX 3a7ady mo TeMaMm "Mertawibl" u
"Hemetainnbl") B COOTBETCTBUM C TMpaBWIaMM TEXHMKM O€30IaCHOCTH IpHU
oOpallleHuu ¢ BemiecTBaMu M J1a00paTOpHbIM 000pYAOBaHUEM; MPEACTABIATH
pe3yNbTaThl  XMMHYECKOTO  JKCIepuMeHTa B  (opMe 3alucd  ypaBHCHHMA
COOTBETCTBYIOIIUX peakluii U GOpMyTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyIbTaTOB

2.8

CdopmMupoBaHHOCTh yMEHUH COONMIOJATh MpaBWiIa TOJb30BAHUS XUMHYECKOU
nocy/ol U JabopaTopHbIM O0OpPYIOBAaHHEM, a TaKXKe IMpaBHiia OOpalICHUS C
BCIICCTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMH IO BBIMOJHEHHIO J1a00paTOPHBIX
XUMHWYCCKHUX OIIBITOB

2.9

CdopMUpOBaHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYCCKUE IMPOIIECCHI, JIKAIINE B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYYE€HHUS] CEPHOM KHUCIOTHI, aMMHakKa, a TakKxKe
c(hOpMUPOBAHHOCTh  MPEJACTABICHUNA 00 OOmMX HAyYHBIX MPUHIHUNAX U
HKOJIOTMYECKUX MPoOIeMax XMMHUECKOTO MPOU3BOICTBA

XUMHS U KU3Hb. PacueThbl

3.1

CdopmupoBaHHOCTH IIpEICTaBICHUN 0 XUMHUYECKON COCTaBJISAIOUIEH
€CTECTBEHHOHAyYHOW KapTHHBI MUpa, POJIM XUMUU B TO3HAHUM SIBJIEHUI IPUPOJIBI, B
(GOpMHpPOBAaHUM MBILUIEHUS W  KYJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIHHON
rPaMOTHOCTH, HEOOXOAMMOM ISl pelleHMs] NMPaKTUYECKUX 3alad U IKOJIOTMYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefie

3.2

CopMUpOBaHHOCTh ~ YMEHUH  KPUTUYECKHM  aHAIU3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, TOIY4aeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHHUKAINH, ceTh IHTepHeT u apyrue)

3.3

CdopmupoBaHHOCTh YMEHHI COOJIIOIaTh MpPaBHUiIa 3KOJOTUYECKH I[eJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOMU JIEATEIHHOCTH B IENIIX COXPAHEHHs CBOETO 3/I0POBBS
Y OKPYKaIOIIe MPUPOHON CPEeIbI

3.4

Oco3HaBaTh OIIaCHOCTH BO3)I€I>'ICTBH5[ Ha )XMBBIC OpraHU3Mbl OIIPCACICHHBIX BCIICCTB,
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noHuMast cMbici nokazatens [1JIK, moscHsITh Ha mpuMepax crocoObl YMEHBIICHUS U
IIPEAOTBPALECHUS UX BPEIHOIO BO3ICUCTBUS HA OPraHU3M 4YE€JI0BEKa

3.5

CdopMUpOBaHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS C HCIIOIH30BAHUEM ITOHSTHS
""MaccoBas J0Ji1 BeIIeCTBA B pacTBope", OOBEMHBIX OTHOIIEHWH Ta30B IIPH
XUMHUYECKHX pEaKIMAX, MacChl BeEIIECTBA WM OOBEMa Tra30B 10 H3BECTHOMY
KOJIMYECTBY BEI[ECTBA, Macce WM O0BEMY OJHOIO M3 YYaCTBYIOUIMX B peakluu
BEIIIECTB, TEIUIOBOTO 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU

10 KJIACC

IMTPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUA

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHUH

11

HpeIlMCT OpFaHquCKOﬁ XUMHU: €€ BO3HHUKHOBCHHEC, Pa3BUTUC W 3HAYCHHUC B
MOJIyUEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTPOCHUS OPraHUYECKUX
coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHS

1.2

CtpykrypHble  (popMysabl OpraHM4ecKMX BEHIeCTB. [ OMOIOTHs, H30MEpHs.
XuMHU4YecKasi CBSI3b B OPraHUYECKUX COCIUHEHHUSAX - OJIMHAPHBIC W KpPaTHBIC CBS3H.
[IpencraBienue o kinaccupuKay OPraHuIeCKX BEIIECTB

1.3

HOMeHKHaTypa OpPraHu4CCKux COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) U TPHUBUAJIIBHBIC
Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTGHeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

YrneBo1oposl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psii. MeTaH M 3TaH - MpocTenIIne
NpPEJCTaBUTENIN  aJKAaHOB: (U3WYECKMEe M XHMHYECKHE CBOicTBa (peakuuu
3aMellEeHUs] U TOPEHUs), HaXOXKAEHHUE B IPUPO/IE, OTyUCHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUH psA. OTWIEH U TPONUJIEH -
OpocTelIIe MpeICTaBUTENN aIKeHOB: (U3MYEeCKHe W XHMMHUYEeCKHe CBOMCTBa
(peakuuMy  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUJpaTallUMd, OKHUCIEHUA U
HOJMMEPH3AIMN), TOJTyYeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 u  MertmnOyraaueH-1,3: cTpoeHMe, BakKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuusi mnosuMepusanuu). [lodydeHne CHHTETHYECKOTO
Kay4yKa U pEe3UHbI

2.4

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH psii. ALETHIEH -
NpOCTEHIINKA TpeACTaBUTENb AJKHHOB: COCTaB, CTpoeHue, ¢u3nYecKkue u
XUMHYECKHE CBOMCTBA (peakUMM TUIPUPOBAHMS, TaJOTEHUPOBAHUS, TMApaTalUH,
TOpEeHUs), MOJIyueHUe U MPUMEHEHUE

2.5

Apensbl. benzoin: cocras, cTpoeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHUS), IMOJIyueHHE M TNpUMEHeHHe. Toiyos: cocTas,
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CTpoeHue, (pusnueckue M XHMMHUYECKHE CBOWCTBA (PEeakLMU TaJlOreHUPOBaHUS U
HUTPOBaHU), IOJIy4eHUE U TpUMeHeHue. TokcuuHoCTh apeHoB. I'eHeTnyeckas cBs3b
MEXy YIJIEBOAOPOJaMH, IPUHAAIEKAIUMY K PA3INYHBIM KJIaCCaM

2.6

[IpupoHble MCTOYHUKU YIIEBOAOPOIOB. [IpUpoaHbBIi ra3 ¥ momyTHble He(TAHbBIC
ra3el. Heth u ee mpoucxoxaenue. CrocoObl mepepaObOTKu HEPTH: MEPEroHKa,
KPEKHHT (TePMUYECKUH, KaTaTUTUYECKHUil), muposu3. I[IpomayKThl mnepepaboTKH
HepTH, WX NPUMEHEHHE B NPOMBIIUICHHOCTH M B ObiTy. KameHHwli yroms u
HPOYKTHI €r0 MepepaboTKH

Kchoponcoz[epmamHe OpTraHU4Y€CKUEC COCANHCHUA

3.1

[IpenenbHbIe OAHOATOMHBIE CHUPTHL. METaHONI U 3TAaHOJ: CTPOCHUE, (PU3HUECKHe U
XMMUYECKHE CBOMCTBA (pEakIMU C aKTUBHBIMU METAJJIaMH, T'aJIOT€HOBOJOPOJaMH,
ropeHue), npuMeHeHue. BojopoaHbie CBA3M MeXAY MOJEKYJIaMd CIHPTOB.
[elicTBue MeTaHOJIa M 3TaHOJAa HA OpPraHU3M 4YeJoBeKa. MHOTrOaTOMHBIEC CIIHPTHI.
OTUJICHTIIMKONIb W TIUIEPUH: CTPOCHUE, (PU3MYECKHe U XUMHUYECKHE CBOMCTBa
(B3auMOJieiCTBHE CO MICJIOYHBIMH METAJJITaMU, KaueCTBEHHAas pEakuus Ha
MHOTOaTOMHBIe crnupThl). JlelicTBue Ha opranu3m 4enoBeka. I[IpumeHnenue
TJIMIIEPUHA U STUJICHTJIUKOJIIS

3.2

®DeHO: CTPOCHUE MOJIEKYIIBI, (PU3UYeCKre W XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue penomna

3.3

Anpreruapl 1 KeToHbl. DopManbACTHll, aneTadbIACTHl: CTPOCHHUE, (PU3HUYECKHE H
XUMUYECKHE CBONCTBA (pEakIMU OKHUCICHHUS M BOCCTAHOBJICHUS, KAaYeCTBEHHBIC
peaKIum), MoJiyueHue u NpUMEHEHHE

3.4

OHOOCHOBHBIE TpeNieNbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOEHME, (PU3MUECKHe M XMMHMUYECKHEe CBOMCTBA (CBOICTBa, oOmue aJis
KJlacca KUCIOT, peakius dTepuuKaiim), noirydeHue u npuMmeHenue. CreapuHoBas
U OJIEMHOBAsI KMCJIOTHI KaK IMPEJCTaBUTENN BBICIIMNX KapOOHOBBIX KHCIOT. Mblila Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOILIEe JeiicTBUE

3.5

CnoxHbie 3QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [MApPONHM3 CIOXKHBIX
spupoB. Kupsl. ['maponus sxupoB. [IpumeneHue sxupoB. buonoruueckas poib
YKUPOB

3.6

VYrneBoapl: cocraB, KiacCU(pUKALUsg YriIeBOJIOB (MOHO-, IU- U MOJIMCAXapUbl).
['moko3a - mnpocTediuii MOHOCAaxapua: OCOOCHHOCTH CTPOCHHMS MOJIEKYJIBI,
duznueckne U XUMHUYECKUE CBOMCTBa (B3aumozeicTeue ¢ ruapokcuaom meau (II),
OKHCIICHHE aMMHayHBIM pacTBOpPOM okcujia cepedpa (I), BoccraHoBiIeHHE, OpokeHHE
[JIIOKO3bI), HAaXOXJEHHWEe B TNpUpOJe, MPUMEHEHHE, OHOJOruYecKas poJb.
®orocunre3. dDpykroza Kak Hu30MEp IUIIOKO3bl. Kpaxmanm u memionos3a Kak
npupoaHble monumepbl. CTpoeHue Kpaxmajna U LeUToso3bl. dusznyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KayeCTBEHHAs PEAKIIUs C HOI0M)

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCANHCHUS

4.1

AMHWHOKHCIOTBI KaK aM(pOTCpHBIe OpraHn4eCKUC COCOANHCHUS. dusznueckue u
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XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mMpuMepe TIWIHHA). buomormdeckoe
3Ha4YeHHE aMUHOKUCIOT. IlenTuasl

4.2

benku kak npupoaHble BBICOKOMOJEKYIsApHbIE coequHeHus. [lepBuuHas, BTopuuHast
U TpeTuyHas CTpyKTypa OeinkoB. XHMHUYECKHE CBONCTBAa OEJKOB: THIPOJIH3,
JIeHaTypalus, Ka4eCTBEHHBIE PEaKIMH Ha OeIKH

BoicokoMonekynsipHble COEUHEHUS

5.1

OCHOBHBIC IIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COGI[PIHGHHﬁI MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHb IIOJIMMCpU3aAlHHU, CPEAHAA MOJICKYIISIpHas
macca. (OCHOBHEBIC MCTOABI CHHTEC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ -
MMoJIMMEpHU3alAa U NOJIUKOHACHCA A

5.2

OKCIIEpUMEHTAJIBHBIE  METOABl  M3YYEHHUS BEUIECTB M HX  IIPEBpAlLCHUMN:
O3HAaKOMJIEHHE C O0pa3laMM IPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcce,
Kay4ykoB. [lonydeHre CHHTETUUECKOrO KayuyKa U PE3UHbI

11 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

TeopeTnueckne OCHOBbI XMMUHU

11

XuMuyeckui 3yeMeHT. AToM. Sapo aroma, M30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUuecKue YpOBHH, MOJIYPOBHH. ATOMHBIE OpOWTanu, S-, P-, d-3JI€MEHTHI.
OcobeHHOCTH pacrpe/iesieHusT SJEKTPOHOB MO OpOUTaIsiM B aToMax 3JIEMEHTOB
HEPBBIX YEThIPEX MEPUOJOB. DIEKTPOHHAsI KOH(UTypaIs aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYECKHX diieMeHTOB JI.H.
MengeneeBa. CBs3p mnepuoanyeckoro 3akoHa U Ilepuonnyeckoil cHCTEMBI
xuMuyeckux dieMeHToB J[.M. MenneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMU IPOCTBIX U CIOKHBIX BELECTB 10 TPYMIaM U IepuojaM. 3HaYeHHe
IIEPUOIUYECKOT0 3aKOHA B Pa3BUTHH HAYKH

1.3

Crtpoenue BemiecTBa. XUMHUYecKas CBsI3b. BUIbl XMMHUECKOH CBSI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TMOJspHas, MOHHAsA, MeTajndeckas). VIOHbI: KaTHMOHBI M aHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJIEGHTHOM XUMUYECKOU CBSI3U (OOMEHHBII U JJOHOPHO-
aKILenTopHBEIH). BomopoaHas cBs3b

14

BaneHnTHOCTS. 9HeKTp00TpI/ILIaTeHBHOCTB. CreleHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIIA KPUCTAUIMYECKOW pelieTku. [IoHsATHE O AMCIEpPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOUIOUAHBIE pacTBOPbL. MaccoBasi 10151 BEIIECTBA B paCTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHNYCCKUX COCIUHEHMI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX
BE€IICCTB
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1.7

Xumuaeckas peaknus. Kimaccupukamnus XUMHYIECKUX PEaKIii B HEOPTaHUIECKON 1
OpraHWYECKOM XMMHH. 3aKOH COXPaHEHHUs MAacChl BEILECTB, 3aKOH COXPAHECHHS U
MpEeBpaLIeHHs] SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpOCTB pe€aKuuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (baKTOpOB

1.9

OOparumMble peakuuu. XuMHUYecKoe paBHOBecue. @DaKTOpbl, BIUAKOIINE HA
COCTOsIHME XUMHUYeCKOoro pasHosecus. [Ipunnun Jle [larense

1.10

DnekrponuTnueckas auccormarusa. CuibHble W ciiadble 3nmekTponuThl. Cpena
BOJIHBIX PacTBOPOB BEIIECTB: KHCJas, HEWTpalbHas, MIEIOYHAs. Peakiuu HOHHOTO
oOmena

111

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HemeramnioB B Ilepumonuueckoil cucrteMe XUMHUYECKUX
anemenToB JI.VMI. MenneneeBa MU OCOOEHHOCTH CTpOEHHUs aToMoB. Pusnueckue
CBOWCTBA HEMETAUIOB. AJIIOTPONMs HEMETAIJIOB (HAa MpHMEpe KUCIOpOja, CEephbl,

docdopa u yriaepona)

2.2

XVWMHUYECKUE CBOMCTBA BAXKHEUIITUX HEMETAJIOB (TaJOreHOB, cephl, a30Ta, Gocdopa,
yriaepoaa U KpeMHHsI) U UX COeIMHEHUN (OKCHIIOB, KUCIOPOJCOAEPKAIINX KHUCIIOT,
BOJIOPOJHBIX coeMHeHui). [[pumMeHenrne BaKHEHITNX HEMETAIIOB U UX COSAMHEHUN

2.3

Meramnsl.  Ilonoxenune wmerawioB B Ilepuogudeckoll cucteMe XMMHYECKHUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTayutoB. O6mme ¢usndeckue cBoiicTBa MeTawioB. CIulaBel METaJLIOB.
DNEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUHA METaJIJIOB

2.4

XVUMHYECKUE CBOMCTBAa BAXKHEHIIMX METAIIOB (HATPUiA, Kajuii, KalblU{, MarHui,
ATIOMUHMM, ITUHK, XpOM, >Kelie30, MeAb) U ux coeauHeHuid. OOmme crmocoob!
nonyueHus: MeTayioB. [IpuMeHeHne MeTannoB B ObITY M TEXHUKE

2.5

I'eneTndeckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IMPUHAJICKAININX K PA3JTNIHBIM
Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00ECHEYEHHH JKOJOTHYECKOM, DHEPreTUYECKONM M MHUIIEBOM
0e30MacHOCTH, pa3BUTHM MeNulUHBL. [lOHATHE O HayyHBIX METOAaxX IO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

3.2

[IpencraBnenuss 006 OOMMX HAyYHBIX MPHUHIUIAX T[POMBIIIIEHHOTO MOJYYeHUs
BOKHEHIINX BelIeCTB. YeJIOBEK B MHUpPE BEIIECTB W MATEPHAIOB: Ba)KHEHIINE
CTPOMUTEJBHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MAaTEPUAIbI, KPACKHU, CTEKIIO,
KepamMuKa, MaTepuaiabl sl JJIEKTPOHUKH, HAHOMATEpHUANIbl, OPTraHUYECKHEe |
MUHEpATbHBIC yI0OpEHUS

3.3

XUMHUA U 3A0POBBE YCJIOBCKA: IIpaBUJia UCIIOJIb30BAHUA JICKAPCTBCHHBIX IIPLCIIaApaTOB,
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npaBuiia 6€30MacCHOT0 UCIOIb30BaHUS MPENapaToB ObITOBONM XUMHH B IIOBCEAHEBHON
KU3HU

ITPOBEPAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHHUS K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O

OBHIET'O OBPA3OBAHUA

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO 001IeTr0 00pa3oBaHus

1

BJ'Ia,I[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHI/II71, KOTOpas BKIHOYACT:

1.1

OCHOBOIIOJIATAIOIINE TOHITHS (XUMHYECKUI DJIEMEHT, aTOM, W30TOIBI, SJICKTPOHHAS
obojouka aroma, s-, P-, O-2JIEKTPOHHBIC OpPOWTANIM AaTOMOB, OCHOBHOE W
BO30YKICHHOE COCTOSIHHE aroMma, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCT, CTENIEHb OKHUCICHUS, XUMHUUYECKasl CBsi3b (O~ u T-CBA3b
KpaTHBIE CBS3HW), THOPUAM3ALMSI aTOMHBIX OpOWTAJICH, KPUCTANIMUECKasl pelIeTKa,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIA OOBEM, MOJSpPHAs KOHIICHTPAIUs, PacTBOPBI
(MCTUHHBIE, IUCHEPCHBIE CHCTEMbI), KPHUCTAJUIOTHIPATHI, YIJIEPOIHBIA CKeNeT,
(GyHKIIMOHATIBHAS TPYIIA, PATUKal, U30MEphl, CTPYKTypHas (opmyrna, HU30Mepus
(cTpykTypHas, reomeTpuyeckas (LKC-, TPAHCU30MEPHSs), TOMOJOTUYECKUU psij,
TOMOJIOTH,  YIJEBOJAOPOIbI, KHCIOPOA- W  a30TCOAEpKAIIUE  COCIUHEHUS,
OMOJIOTUYECKH aKTHBHbBIE BEIIEeCTBA (YIJIEBOMBI, KUPBI, OEIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUs, KPEKUHT, PU(POPMUHT,
TUMBl XUMHUYECKUX PEakIui (OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIC, 93K30- U
SHIOTEPMHUYECKHUE, PEAKIIMH HOHHOTO OOMEHa, TOMO- U Te€TePOTeHHBIC, 00paTUMBIC U
HEOOpaTUMBIE), PpAaCTBOP, OJEKTPOIHUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTUUYECKAS
JIMCCOLaNMs, CTENEHb IUCCOLMAIMU, OKHCIUTEIb, BOCCTAHOBUTENb, AJIEKTPOIIU3,
CKOPOCTh XUMHUYECKOM PeaKkIuu, XUMUIECKOE PABHOBECHE)

1.2

TEOPUHM M 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHMs OpraHMyeckux BemiectB A.M.
byrtneposa, Teopus JIEKTPOIUTUYECKON nucconmanuu, Ilepuonnyecknii 3axkon J1.1.
MenneneeBa, 3aKOH COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK
XUMHHU, MUPOBO33PCHUYCCKHUE 3HAHUS, JIC)KAIIUC B OCHOBC ITOHUMAHUA NPUIUHHOCTHU
U CHUCTEMHOCTH XMMMYECKHUX SIBJICHUH, COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYIIPHOM YPOBHAX

1.3

NpEaACTaBJICHHUA O MCEXAaHU3MaX XHMHYCCKHUX peaKHHﬁ, TCPMOANHAMHUYCCKUX U
KHHCTUYCCKHUX 3dKOHOMCPHOCTAX HX IPOTCKaHHA, O XHUMHUYCCKOM PAaBHOBCCHU,
JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJOTUYECKHE CBEIECHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH M O€30MacHOM
MCTIOJIb30BaHUY BAXKHEUIIINX HEOPTaHWYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JeATETLHOCTH YeI0BEeKa

1.5

o0mue HayyHble TNPUHIMIIBI XWMHUYECKOTO IMPOM3BOJACTBA (Ha IpUMeEpe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHoJIa, epepadoTku HedTH)
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ChopMHUPOBAaHHOCTH YMEHHH BBISBIISATH:

2.1

XapaKTEPHBIC ITIPpU3HAKKM W B3aMMOCBA3b HU3YUYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIHC MMOHATHA IMPU OIMMCAHUU CTPOCHUSA U CBOICTB HCOPTraHNYCCKUX U
OpTraHN4YC€CKUX BEIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XHMHYCSCKHX 3HAHHH C IIOHATHSAIMH U MNPEACTABIICHHUAMU IOPYIrux
npeamMeToB  JId 0oJiee OCO3HAHHOI'O IIOHUMAHHMS M OOBSICHEHHS CYIIHOCTH
MAaTCPHUAJIBHOI'O CAMHCTBA MHUPaA

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HaMMCHOBaHUA XUMHUYCCKUX COGI[I/IHCHI/II\/'I MCXKIYHApPOJHOI'0 COr03a TeOpCTquCKOﬁ n
HpHKHaHHOﬁ XUMHHU U TPUBHUAJIIBHBIC HA3BAHUA BCUICCTB, OTHOCAIIUXCA K U3YYCHHBIM
KJIacCaM OPraHNu4Y€CKUX U HECOPraHNM4YCCKUX COC,Z[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJIeHHsI (OPMYJI HEOPraHWYECKHUX BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTBHIX, COKpAIlEHHBIX U CKEJETHBIX)
(bopMys1 OpraHUYeCKUX BEILECTB

CdopMupoBaHHOCTH YMEHHSI KJIACCU(UITUPOBATH:

4.1

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIILHO BI)I6I/IpaTI) OCHOBAHHA U KPUTCPHUU OJIA
KJ'IaCCI/I(bI/IKaI_[I/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHu4YCCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAHHUA W KPpUTCpUU OJIA
Knaccnquaunn HN3Yy4YaCMbIX XUMHUUYCCKHUX 00BEKTOB

4.3

[0 pa3jIMYHbIM MPU3HAKaM (YUCILY M COCTAaBY PEarupyrOLIMX BELIECTB, TEIUIOBOMY
b dekTy peakiuu, U3MEHEHHIO CTEeTNeHEeW OKUCICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKIny, y4acTHIO KaTan3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHHMHM) M HMOHOB XHMHYECKHX dJeMeHTOB 1 - 4
nepuonoB llepmoamueckoir cucremsl JI.M. MengeneeBa W UX BAJICHTHBIE
BO3MOXKHOCTH,  WCIOJNB3ySl  MOHATHS S-, P-, O-3JeKTpOHHBIE  OpOHTANH,
SHEPreTUYECKUE YPOBHU

ChopMHUpPOBAaHHOCT, yMEHUSI OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 0 IEpHOAaM U TpyIInam

C(l)OpMI/IpOBaHHOCTL YMCHHA COCTABJIATH YPABHCHUA XUMHUYCCKHUX peaKHI/Iﬁ n
PACKpPBIBATh UX CYIIIHOCTD:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuui MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO 0ajlaHca 3TUX peaKlnui

7.2

YpaBHCHHA peaKuHﬁ Pa3JIMYHBIX THUIIOB; IIOJIHBIC W COKPAIICHHBIC YPaBHCHHA
pCaKL[I/Iﬁ HMOHHOTI'O 06MCHa, YUUTBIBasA YCJIOBUS, IPHU KOTOPBIX 3TU pCAKIIUU UAYT N0
KOHIIa
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7.3

peakumii  THApOJNM3a,  PEaKIUid  KOMIUIeKcooOpazoBanuws  (Ha  MpuUMepe
TUIPOKCOKOMILIEKCOB IIMHKA M aTFOMUHUS)

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATh:

8.1

Ha KOHKPETHBIX MpPHUMEpax XapakTep 3aBHCHUMOCTU PEAKIMOHHOW CIIOCOOHOCTH
OpPraHMYECKHUX COEAMHEHUH OT KpaTHOCTM M THUIIA KOBAJIEHTHOM CBA3M (O~ W
T-CBSA3M )| B3aMMHOIO BJIMSHUSL aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX, @ TAaKKe€ OT
0COOEHHOCTEH peann3aly pa3InYHbIX MEXaHU3MOB IPOTEKAHUS PeaKLui

8.2

XapaKTepHbIe XMMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
Y 3alIMCSIMU YPAaBHEHUM XUMHUYECKUX PEaKIIMU

ChopMupoBaHHOCTH yMEHHSI XapaKTepU30BaTb COCTaB M Ba)KHEHIINME CBOMCTBa
BEILECTB, IPUHAJICKAINUX K OINPENCICHHBIM KilaccaM MW TpyIIaM COEIUHEHUU
(mpocTble BelecTBa, OKCU/bI, TUAPOKCUbI, COJIU; YIIIEBOAOPObL, IPOCThIE 3(UPHL,
COUPTHI, (PEHONBI, ambACTUIbl, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIOXKHBIE 3(UPHI,
JKUPBI, YTJIEBO/IbI, AMUHbI, aMUHOKHUCIIOTHI, OCJIKH)

10

ChopMupoBaHHOCTH YMEHHS NPOBOAMUTH PACYETHI 10 XUMHUYECKUM (opMmysiaM H
YPaBHEHMSIM XMMUYECKHUX PEaKUil ¢ UCIOIb30BaHHEM (PU3NYECKUX BETUYMH:!

10.1

Macchl (00beMa, KOJIMYeCcTBa BEUIECTBA) MIPOYKTa PEeaKIMU, €CJIA OJHO U3 UCXOAHBIX
BEIIIECTB J]JaHO B BHUJIE PacTBOpa C OINpPEEIEHHONW MaccOBOM a0sel pacTBOPEHHOIO
BELIECTBA UJIU JIaHO B U30BITKE (MMEET IPUMECH)

10.2

MaccOBOM WJIM 00bEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P deKTa peaKIuii

10.4

00BEMHEIX OTHOIICHHUI ra30B

10.5

M0 HAXOXACHUIO XUMUYECKOH (hOpMYJIbI BEIIeCTBa

11

Bnagenue cucremoil 3HaHMN O METOAX HAYYHOTO TMO3HAHUS SBJICHUW MPUPOJBI,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX M YMEHUE NPUMEHATh OTU 3HAHUSA IPU
HKCIIEPUMEHTAIbHOM HCCIIEJIOBAHUU BEIIECTB W i1 OOBSCHEHUS] XUMHYECKUX
SABJIEHUN, UMEIOIIUX MECTO B MPUPOJE, MPAKTUYECKON NEATEIIBHOCTH YEJIOBEKa U B
TMOBCETHEBHOM KU3HHU

12

ChopMHUpPOBAaHHOCT, yYMEHHUSI TPUMEHSATH (KCIIOJIB30BaTh) 3HAHMS O COCTaBe U
CBOMCTBAaxX BEILIECTB JJIsl HKCIEPUMEHTAIIbHOM NPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHX pEaKIuid W MPOrHO3UPOBAHUS
BO3MOKHOCTEH WX OCYIIECTBJICHUS; CHCTEMHBbIE XHUMHYECKHUE 3HAHUS I
OOBSICHEHUS] ¥ TPOTHO3MPOBAHUS SBJICHUM, WMEIOIIUX E€CTECTBEHHOHAYUYHYIO
IPUPOY; JUISl IPUHSATHUS TPAMOTHBIX PEUICHHUH MPOoOJieM B CUTYAIUAX, CBI3aHHBIX C
XUMHUEH

13

C(bOpMI/IpOBaHHOCTL YMCHHS IJIaHUPOBATH U IMPOBOJUTH XUMHYECKHUI OKCIICPUMCHT
(nonyquHe U HU3YUYCHUC CBOICTB HCOPraHNM4YCCKUX HW OpPraHNYCCKUX BEIICCTB,
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Ka4eCTBEHHBIC peakunuu YIIIEBOJIOPO/IOB Pa3IUIHBIX KJIaCCOB "
KHCJIOPO/ICO/IEPKAIINX OPTraHUYECKHX BEIIECTB, pEIIEHHE SKCIEPUMEHTAIBHBIX
3a7a4 10 PACHO3HABAaHMIO HEOPraHWYECKHMX M OPTraHMYECKUX BEIIECTB) C
COOJIIOJICHHEM TIpaBHJI 0E30MacHOro OoOpalmieHus] C BEIIeCTBAMH M JIAOOPATOPHBIM
obopynoBanueM; (HOpMyIHPOBATh SN HCCIICAOBAHUS; MPEICTABIATh B PAa3IHMYHOMN
(dopme pe3yabpTaThl IKCIEPUMEHTA, AHATU3UPOBATH U OI[CHUBATH MX JIOCTOBEPHOCTH

14

CdopMUpOBaHHOCTH YMEHUS OCYIICCTBIISTh I[EICHAIIPABICHHBIN TOUCK XUMUYECKOU
UHpOpPMALMU B Pa3IMYHbIX MCTOYHHUKAX (HayuHas U ydeOHO-Hay4yHas JMTeparypa,
CpeAcTBa MaccoBoW uWHGopMauuu, cetb VHTepHeT u JApyrue), KPUTHYECKH
aHaAJIM3UPOBaTh XUMHUYECKYI0O MH(OpMaLUIO, epepadaTbiBaTh €€ U UCHOJIb30BATH B
COOTBETCTBUU C MIOCTABJIICHHOW yueOHOM 3a1aueit

15

CdopMUpOBaHHOCTE yMEHHSI TPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATH
UH(GOPMALIMIO C TMO3ULUNA SKOJIOTHUECKON 0e30MacHOCTU TMOCIENCTBUN OBITOBON H
MIPOU3BOJICTBEHHON JICATEIHPHOCTH YEJIOBEKA, CBSI3aHHOW C MepepadOTKON BEIECTB;
c(OpMUPOBAHHOCTh YMEHHI OCO3HAaBaTh OMACHOCTh BO3JICHCTBUS Ha KHUBBIC
OpraHU3Mbl OIPEJCICHHBIX BEIIECTB, MOHUMAsi CMBICI IOKa3aTessl MpeaeTbHOM
JOIYCTUMOW KOHIICHTPAI[MH, U TOSACHATh Ha MPUMEpPax CIoCcOObl YMEHBIICHUS U
MPEOTBPAIICHUS X BPEIHOTO BO3JICUCTBUS HA OPraHU3M UYeJIOBEKa

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbIX HA EI'D

11O XUMUH

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

TeopeTnueckne OCHOBbI XUMUHU

11

Crpoenne BemiectBa. CoBpeMeHHass MOAENb CTPOGHUS aroma. PacrpeneneHne
SJIEKTPOHOB IO  JHEpPreTMdyeckuM  ypoBHsIM. Kiaccuduxamms XuMHUECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPreTHUECKHX ypOBHEW aTtomoB (s-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KoH(urypauus aroma. BajieHTHbIE 2JIEKTPOHBI

1.2

Ilepuoauueckas cucrema xumuyeckux aiaeMeHToB (.M. MenneneeBa. @usnyeckuit
cmbica [lepuognueckoro 3akona J[.M. Menneneesa. [IpuunHbBl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB DJJIEMEHTOB M HMX COECAMHEHUW 110 IEepUojaM MU TpYIIIaM.
3aKOHOMEPHOCTH B UW3MEHEHHUH CBOWCTB TPOCTHIX BEIIECTB, BOJOPOJHBIX
COEIMHEHUH, BBICIIMX OKCHUJIOB U THIPOKCUIOB

1.3

BanentHocTb. QHGKTPOOTPI/II_IH.TCHBHOCTB. CrelneHb OKUCICHUS

14

Buasl xumMuueckoi cBsi3u (KOBaJIGHTHAas, UOHHAs, METaJUIMYecKasi, BOAOPOAHAs) U
MEXaHU3Mbl €€ o0Opa3oBaHus. MEXMONCKYISIpHBIC B3amMojelcTBHs. Bemecta
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS. THIbI KPUCTATUIMYECKUX PELIETOK.
3aBHUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKOU PEIIETKH

1.5

Xumunueckas peakuus. Kinaccupukanys XMUMHUECKUX peaklUidi B HEOPraHUYECKON U
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OPraHMYEeCKON XUMHH. 3aKOH COXPAHEHHUS MacChl BEUIECTB

1.6 CKopocCThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYECKUE YPAaBHCHHS

1.8 OOpatumble peakiuu. XuMHuUeckoe paBHOBecue. DakTopbl, BIMUSIONINE Ha
COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9 DnekrponuTnueckas auccormarusa. CuibHble W ciiadble 3nmekTponuThl. Cpena
BOJHBIX pacTBOPOB BEILIECTB: KHCJAsA, HeWTpainpHasd, 1ienodHas. CreneHb
quccouuanuu. Peakiium HOHHOro oOMeHa

1.10 I'upponus coneit. Monnoe mnpousBenenue Boabl. Bomopomusiii mokaszarens (pH)
pacTBopa

111 CriocoObl BBIpOKEHHUST KOHIICHTPAIMU PACTBOPOB: MAaccoOBasi JIOJII PacTBOPCHHOIO
BEILECTBA, MOJIApHAas KOHILIEHTpauus. HacbllleHHble M HEHACHIILIEHHBIE PACTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl

1.12 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHue BelecTB B cpelax C
pa3HbIM 3HaueHueM pH. MeTozbl aekTpoHHOT0 OanaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus HeopraHmdeckux coenvHeHud. HoMmeHkiaTypa HeopraHMYeCcKHX
BEIIECTB

2.2 XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kalui, KajdbllMid, MarHuw,
ATIOMUHHUM, IHHK, XpOM, >K€le30, Mellb) W UX coenuHeHui. OOmme crnocoObl
MOJIyYEHUSI METAIIJIOB

2.3 XUMHYECKHE CBOMCTBA BAXXHEHIITMX HEMETAIUIOB (TAJIOTEHOB, CEPhI, a30Ta, pocdopa,
yriaepoaa U KPeMHHsI) U UX COENUHEHUH (OKCHIOB, KUCIOPOJICOIEPKAIINX KUCIOT,
BOJIOPOJHBIX COCTMHEHH )

24 ['eneTnyeckasi CBS3b HEOPraHUYECKHX BEIIECTB, MPUHAICKAIUX K Pa3IUYHBIM
KJlaccam

2.5 Nnentudukanuss HEOpraHM4YecKux coeAuHeHnH. KadecTBeHHblE peakluu Ha
HEOPraHWYECKUE BEIIECTBA U HOHBI

3 OCHOBBI OPraHNYECKON XUMHUH
3.1 OCHOBHBIE TIOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOCHHUSI OPraHUYECKUX COEIMHEHUM

AM. byrnepoBa. VYriepoaHbIil ckeneT opraHudeckod wmodekynbsl. KpaTtHocTb
XMMHYECKOH CBs3H, O- m T-CBA3H  spi-) sp2-, Sp-rubpuau3anuu opourtageit aroMoB
yriepoja. 3aBHCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYI.
I'omonoru. I'omonorunueckut psa. Msomepus u usomepsl

45




3.2

[TonsiTue o pyHKIIMOHANBHOU Tpymiie. OpueHTamoHHbIE YD PEKTHI 3aMecTUTeNeH

3.3

[IpencraBnenne o kinaccudukauym OpraHUYecKUx BemecTB. HomeHkmarypa
OpPraHWYECKUX COCAMHEHUM (CUCTEMaTHYeCKas) U TPUBUAIbHBIE HAa3BAHUS
BaXHEHIIINX MpeACTaBUTENCH KJIaCCOB OPraHUYECKUX BEIECTB

3.4

CBoOoiHOpaaMKaIbHBIA U HOHHBIM MeXaHu3Mbl peakiuu. [lonstue o Hykiaeodune u
anekrpoduie. [IpaBuno Mapkosaukosa. [IpaBuno 3aiiieBa

3.5

AnkaHbpl. XHMMHUYECKHE CBOMCTBA QJKAaHOB: TaJIOTEHUPOBAHME, IETHIPUPOBAHUE,
TEPMHUECKOE pa3Nio’KeHUe, KPeKUHT, H3oMepu3anus, ropenue. [loayyenue ajakaHoB.
[Muknoankanel. Crennduka CBOWCTB IUKIOATKAHOB C MaJIbIM pPa3MepoM ITHKJIA.
Peakuuu nprcoeAMHEHNS U PaIUKAIBHOTO 3aMeIlleHuUs

3.6

Ankenbl. XHMMHUYECKHE CBOWCTBA: pEaKUUU INPUCOEAUHEHHs (rajJoreHUpOBaHUE,
TUAPUPOBAHUE, TUAPOrajlOreHUpOBaHUE, TUIpaTalus), TOPEHMs, OKHCIECHUS H
noaumepu3auy. [IpomblnuieHHbIe ¥ 1aO0paTOPHbBIE CIIOCOOBI OJTyYEHHsI aJTKEHOB

3.7

Ankaguensl. XUMHUYECKHE CBOMCTBA QJIKaJHMEHOB: PpEAaKLHUHU IPUCOCIUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHME), TOpPEeHHUs U mnoiaumepuszauuu. Ilonyuenue
aJKaJueHOB

3.8

AnkuHbl. XMMHYECKHE CBONCTBA: pEaKIMU MPHUCOCIWHEHUs (TajJoreHupoBaHUE,
TUAPUPOBAHUE, THUApATalMsi, THUIPOTaJIOTeHUPOBAHMUE) KaK CIOCO0 IMOITY4YeHHUS
MOJMMEPOB M JPYIMX TMOJIE3HBIX NPOAYKTOB. Peakuum 3amemenus. [opeHue
aleTWICHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIrO IUIAMEHHU I CBAPKU U PE3KU
MetaiuioB. [IpuMmenenue anerunena

3.9

Apensl. XUMHUECKHE CBOWCTBAa OCH305a: PEAKIHH MIEKTPOPUIBHOTO 3aMEIICHH,
npucoequHeHuss  (THIpUpOBaHUE,  TajoreHupoBaHue).  Peakuums — ropeHwus.
Oco0OeHHOCTH XMMHUYECKMX CBOMCTB Toisiyona. Ilomyuenue Oenszona. OcobeHHOCTH
XUMHUYECKHX CBOMCTB ctupoina. Ilomumepusanus ctuposna. CrocoObl MONydeHUs U
NpUMEHEHHE apOMaTHIECKUX YIIIEBOJIOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTH.  XHMMHUYECKHE  CBOMCTBA!
B3aMMO/IEIICTBHE C HATPHEM KaK CIIOCOO YCTaHOBJIEHUS HAJIMYUS MMJIPOKCOTPYIIIIHI, C
raJIOTEHOBOJIOPOAAMH  KaK CHoco0 TMOJIyueHUsl pPACTBOpUTENEH, BHYTpU- U
MEXMOJIEKYJIApHas Aeruapartanus. Peakuus ropenus. Ilomydenue staHoa: peakuus
OpO’KeHHs TJIIOKO3bl, TUApATAlUs OSTWICHA. OTWIECHIVIMKOIb W TJIUIEPUH Kak
MIPEACTABUTENHN NIPEAEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. XuMudeckue cBoiCcTBa (heHosa (peakiuu ¢ HaTpueM, THIPOKCHIOM HaTpHs,
o6pomom). [Tonydenne penona

3.12

Anpaeruapl. XUMHUYECKHE CBOWCTBA TPEACIBHBIX alIbJICTUIOB: THIPUPOBAHHUE;
KayeCTBEHHbIE peakuu Ha KapOOHWJIbHYIO Tpynny (peakuus 'cepeOpsHOro
3epkana", BzaumoneinctBue c ruapokcuaoM wmenu (II). IMomyuenme mnpenenbHbIX
aNbJIETU/IOB: OKHMCIEHHE CHOUPTOB, THApaTalMs aleTuieHa. AIETOH  Kak
IPEeJCTaBUTENb KETOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHNUS alleTOHa
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3.13

KapOoHoBbIE KHCIOTBHI. XWMHUYECKHE CBOWCTBA TMPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKHX CBOWCTB MYpPaBBUHOW KHCIIOTBHI.
[Tomydyenue npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE aJIKaHOB,
AJIKCHOB, HepBI/I‘IHBIX CHI/IpTOB, AJIbACTUIOB. BBICIJ_II/IG HpCIIGHLHBIC 148 HeﬂpeHeHBHLIe
KapOOHOBBIE KHCIIOTHI

3.14

Crnosxuble 3¢upbl U xupbl. CriocoObl MOTYYeHHs CIOXKHBIX 3(upoB. OOpaTUMOCTD
peakiuu  dtepudukanuu. llpuMeHeHue CIOXHBIX dS(QUPOB B TNHINEBOH W
nap@roMepHON NPOMBIIUIEHHOCTH. JKUpBI KaK CIIOXHbIE 3(UpHl TIHIEpUHA U
BBICIIUX KAapOOHOBBIX KHCIOT. XWMHYECKHE CBOWCTBA JKUPOB: THUIPHPOBAHUE,
okucieHue. ['maponus, WM OMBUICHHE, XHUPOB KaK CIOCOO0 MPOMBIIIJICHHOTO
TMOJTyYeHHsT COJNEH BBICHIMX KapOOHOBBIX KHMCJIOT. MBIIA Kak COMM  BBICHINX
KapOOHOBBIX KUCIIOT

3.15

XUMUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U aJbJICTUIHON
rpynn ¥ MOJIOYHOKHCIOe OpokeHue. [IprMmeHeHHe TIIIIOKO3bI, €€ 3HaueHue B
JKU3HEACATCIHbHOCTH OpraHusma. Juncaxapuipr: caxaposa, MajabTO3a.
BoccranaBnuBaromue W HEBOCCTAHABJIMBAWOIIME  aucaxapuiabl.  ['maponus
nucaxapunoB. [lomucaxapunbl: kpaxmai, THKOoreH. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmajia, TJIMKOI€Ha M LeJUI0JIo3bl. @Du3Myeckue CBOWCTBA KpaxMmajia |
LEJUTI0JIO3bl. XMMUYECKUE CBOMCTBA Kpaxmala: THAPOJIN3, KaYeCTBEHHAs PEAKLHS C
nooM. XUMHYECKHE CBOMCTBAa IIEJUTIOJIO3bI: THAPONN3, TolydyeHue >Gupos
1esutro1036l. [loHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN 1IEJK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOW, KUCIOTAMH,
peakuuMs TOpeHUs. AHWIMH KaK TPEJICTAaBUTENb apOMaTUYECKHX AaMHHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBUE C KHUCIOTaMu, OpOMHOI BOJIOM,
okucnenue. [lonyyeHue aMHMHOB AIKMUIMPOBAHMEM aMMHAKa U BOCCTAHOBJIEHUEM
HUTPOIPOU3BOIHBIX YTIIEBOJOPOIOB

3.17

AMHMHOKHUCIOTHI H OeNnKu. AMUHOKUCIOTHI Kak aM@OTepHble OpraHUuYecKue
coeauHeHusi. OCHOBHbIE AaMUHOKHCIOTHL, oOpasytome Oenku. XUMHYECKHe
cBOiicTBa O€JKOB: TMIIPOJMN3, JACHATypalus, KaueCTBEHHbIE (I[BETHBIE) pEaKIMH Ha
OenKu

3.18

CrtpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHUS
MoJieKyll. OCHOBHbIE CHOCOOBI TOJYYEHHSI BBICOKOMOJIEKYJSPHBIX COEIMHEHUN:
peaKkuMy NoJIMMEepHU3aluy U nosimKkoHaeHcanuu. Kiaccudukanus Bo1okoH

3.19

HHeHTH(bHKaHHH OpTraHUYCCKUX coequHeHni. Pemenue SKCIICPUMCHTAJIbHBIX 3aJda4
Ha pacrio3HaBaHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTmueckas CBI3b MCKIY KilaCCaMU OpTraHUYCCKUX CO@)II/IHGHI/IIZ

XUMHS U KU3Hb

4.1

XuMHUs B HOBCGI[HCBHOﬁ KHU3HHU. HpaBI/IHa 0e30IacHOM pa6OTBI C CAKUMH, TOPIOIYNMU
N TOKCHYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMHH

4.2

XuMuUs U 300pOBbE. XUMHUS B MEAUIMHE. XUMHS U CEIBCKOE XO3AUCTBO. XUMHS B

47




MIPOMBIIIUICHHOCTH. XUMUS U YJHEPTeTUKA: TPUPOIHBIA M TTOMYTHBIA HEPTIHOHN ra3bl,
uxX coctaB W wucnonb3oBanue. CoctaB HepTH U ee mnepepaboTka (TPUPOAHBIC
MCTOYHUKU YTJIEBOJOPOJIOB)

4.3 XUMHS W DIKOJOTHsA. XHMHYECKOE 3arps3HCHHE OKpYKAroIeH cpeapl W ero
nociencteus. Oxpana tugpocdepsl, MouBbl, atMocdepbl, (uopsl U (ayHbl OT
XUMUYECKOro 3arpsi3HeHus. [IpobimemMa OTXOZOB W TOOOYHBIX IPOIYKTOB.
ATnbTepHATUBHBIC HCTOUHUKH YHEPTUU

4.4 OOmue mpencTaBIeHUsT O TMPOMBIIUICHHBIX CIIOCO0aX TONYYeHHUS] XUMHUYECKUX
BEIECTB (Ha MpUMEpPE MPOU3BOICTBA aMMHUaKa, CEPHOM KUCIOTHI). UepHas U 1IBeTHAS
Metamyprus. CTEKIO0 Y CHIWKaTHAs [POMBIILIICHHOCTh.  [IpoMblnieHHAs
oprannyeckas XuMusi. CeIpbe JUIsl OPraHMIECKOM MPOMBIIIIIEHHOCTH

5 Turmbl pacueTHBIX 3a/1a4

5.1 Pacuersr macchl BelecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00heMY OJTHOTO M3 YIACTBYIOIIUX B PEAKIIUU BEIIECTB

52 Pacuertsl TemoBoro 3¢ dexra peakuuu

5.3 PacueTsl 00beMHBIX OTHOIICHUH Ta30B MPU XUMHYECKUX PEAKITUAX

54 Pacuersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuersl MaccoBoil uinum OO0BEMHOM JONM BBIXOAA MPOAYKTa pPEAKLIUU OT
TEOPETHYCCKH BO3MOKHOTO

5.6 Pacuetsr macchl (0ObeMa, KOTMYECTBA BEUIECTBA) MPOAYKTa PEAKIMU, €CITH OJHO U3
BEILIECTB JIaHO B BUJE PACTBOpPA C OMPEACIICHHON MAacCOBOW J0JIE PAaCTBOPEHHOTO
BEIIECTBA

5.7 PacueTsl ¢ ucnonb3zoBaHneM NOHATHH "MaccoBas 1ons", "MoligpHas KOHUEHTparus'",
"pacTBOpUMOCTB"

5.8 Haxoxaenrne MoJeKyasspHON GOpMYITbl OPraHUIECKOTO BEIIECTBA IO €ro IJIOTHOCTH

U MAacCOBBIM JOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIH MO TPOJYKTaM
CrOpaHus
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