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OO01ee yuCiIO 4acoB, OTBEAEHHBIX IS M3yUYEHHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Hefeno).

COJEPKXAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer opraHM4YeCKOM XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAYCHHUE B IIOJIYYEHUU
HOBBIX BELIECTB U MaTepHasioB. Teopus cTpoeHns oprannueckux coenqunenuii A. M. bytieposa,
e€ ocHOBHbIE TOJOXKEHUSA. CTPyKTypHbIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB. | OMoOIOrHs,
n3oMepusi. XMMHUYecKasi CBS3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPAaTHbIE CBS3H.

[IpencraBnenne o  kinaccudukanmuu  OopraHMyeckux  BemectB.  HomeHnkrnatypa
OpPraHMYECKUX COEJIMHEHMH (CHUcTeMaTHyecKas) M TpHUBHMAJIbHBIE HA3BaHMA BaKHEHIINX
IIPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIEeCTB M MaTepHalaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPraHUYECKHUX BEIIEeCTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB TIO
NPEBPAICHUIO OPTaHUYECKUX BEIECTB NP HAarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB W CTPOCHHE, IOMOJOTMYECKMM psAx. MeraH W 3TaH — mpocTenme
IIPEJCTABUTENIN AJIKAaHOB: (U3NYECKHE U XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIlEHUs |
TOpEHUs), HaX0XKJICHUE B IIPUPOJIE, MTOIyYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAl. DTHIECH U NPONWIEH — IIPOCTEHIINE
NpEeACTaBUTENIN aJKEHOB: (U3UYECKHE M XUMHUYECKUE CBOMCTBa (peakuMu TUAPUPOBAHMUA,
raJIOT€HUPOBAHUS, THIpaTalluH, OKUCIIEHUS U TIOJMMEPU3ALINHN), TIOTYYEHUE U IPUMEHEHNE.

Anxanuensl: Oytamuen-1,3 u MetunOyTtanuen-1,3: cTpoeHHe, BaKHEHMIINE XMMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayueHne CMHTETHYECKOrO KaydyKa U PE3UHBI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHHA psiA. AUSTHICH —
MPOCTEHIINNA TPECTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3HUecKue U XMMHYECKHEe CBOWCTBA
(peakuuu ruipupOBaHUs, FTAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKME CBOWCTBA (peakuuu
raJJoreHUPOBAaHUS M HUTPOBAHUSA), IMOJyuYe€HHE M TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuyecKkue ceoucmea (peakyuu 2ai02eHupoO8anus U HUmMpOoGaHus), noayieHue u
npumenenue. TOKCHYHOCTb apeHOB. Il'eHeTHueckass CBA3b MEXAYy YIIEBOJOPOAAMH,
MPUHAJIEKALTMMU K pa3InYHbIM KJIaccaM.

[IpupoaHbIe UCTOYHHUKH YTIIEBOIOPONOB. IIpupoaHbIii Ta3 ¥ MOMyTHRIE HE(TAHBIC Ta3bl.
Hedte u e& mpoucxoxaenue. CnocoObl mnepepaOOTKM HEPTH: NEPEroHKa, KPEKUHT
(TepMuyeckuil, KaTaTuTHUECKUit), muponus. [Ipoaykrsl nepepaboTku HEPTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yromib U MpoIyKThI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bI M3Y4YCHMs BELIECTB U MX IPEBPAICHUN: O3HAKOMIICHHUE C
o0pa3laMu MmIacTMacc, KayaykoB U pe3uHsl, kosiekiuu «Hedte» n «Yronb», MoenupoBanue



MOJIEKYJl YTJIEBOJIOPOJIOB M TaJOT€HONPOM3BOIHBIX, MPOBEACHUE MPAKTHYECKOW pPaOOTHI:
IIOJIy4E€HHE ITUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3amaumn.

Boblunicienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pPEaKIMH IO HM3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJIHOT'O U3 MCXOJHBIX BELIECTB WX IPOJYKTOB PEAKIIHN).

Kucsiopoacoaep:xaimue oprann4ecKkue coeiMHeHUs

[IpenenbHbple ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJUIaMH, I'aJOr€HOBOJOPOJAMH, FOpPEHHUE),
IIpUMeHEeHHe. BoopoiHbIe CBSA3U MEKIY MOJIEKYyJaMu ClUpToB. JleiicTBrEe METaHOIA U 3TaHOJIA
Ha OPraHM3M YeJIOBEKa.

MHoOroaTOMHBIE CHHPTHL. OTHICHIJIMKOIb W TIWIEPUH: CTpOeHHe, (U3WYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOAECHCTBUE CO IIETOYHBIMUA METaJIaMHi, Ka4eCTBEHHAsI peakliys Ha
MHOTOaTOMHbIE crnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
JTWJICHIJIUKOJIA.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenue genona.

Anpnerunsl M kemouwl. DopManbIeruj, aueTanbAeTHI: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOWCTBA (PEAKIMM OKHCIIEHUS U BOCCTAaHOBJICHUS, KauECTBEHHBIE PEaKLUM),
IOJIyYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE Mpe/ieibHbIE KapOOHOBbIE KUCIOThI. MypaBbuHasi U YKCYCHasi KHCIJIOTBI:
cTpoeHue, Pu3nyecKne U XMMHUIECKHUEe CBOMCTBA (CBOMCTBA, OOIIUE JJI Kacca KUCIOT, PeaKIus
TepupUKaLMK), IOoJydeHue M npuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MApPOIN3 CI0XKHBIX 3()UPOB.
Kupsl. I'naponns xxupos. [Ipumenenne xupos. buonoruueckas poJib KHUpPOB.

VYraeBosl: cocTaB, KiIacCU(pHUKAINS yIIeBOAOB (MOHO-, TU- U ToJHcaxapuabl). [ roko3a —
NPOCTEHIINK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (U3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Menu(ll), okucnenme amMmMuadyHbIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpoKEHHE TJIIOKO3bl), HAXOXKIEHHE B MpPHUPOJE,
IpUMeHeHHe, Ononoruyeckas posib. dorocunre3. Gpykrosza Kak H30Mep INIFOKO3bI.

Kpaxmain u nemnronosa Kak Npupoassie noauMmepsl. CTpoeHHne Kpaxmayla U LEeJUTFOJIO36I.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KaUeCTBEHHAs PEAKIIUs C HOI0M).

OKCHEpUMEHTAJIBHBIE METOJbl HM3Y4YEHHMs BELIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HAOJIOZCHWE W ONKMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB, KaueCTBEHHBIC
peakiMu OJIHOATOMHBIX CHUPTOB (OKHUCiIeHHe 3TaHoia okcugoMm wmeau(ll)), mMHOroaroMHbIx
cnupToB (B3auMopelcTBue rmmuepuHa ¢ rugpokcugoMm menu(ll)), anpaerunoB (oxucieHue
aMMua4HbIM pacTBOopoM okcuga cepedpa(l) u ruapoxcugom menu(ll), B3aumonelictBue
KpaxMaja C HOJOM), TMPOBEJICHUE TMPAKTHUECKOM paldOThI: CBOMCTBA pacTBOpa YKCYyCHOM
KHCJIOTBI.

Pacuérnble 3agaun.



Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEaKIMH 1O H3BECTHBIM Macce, O00bEMY, KOIUYECTBY
OJTHOT'O M3 UCXO/IHBIX BELIECTB WU NPOAYKTOB PEAKIIIH).

A3oTcozepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTBl Kak amQOTEepHble OpraHuyeckue coeauHeHus. dusznueckue
XMMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT (Ha NpuUMepe IJMLIMHA). buonoruueckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuast.

benku kak npupoaHble BBICOKOMOJIEKYJIApHBIE coenuHeHus. [lepBuuHasi, BTopuyHas |
TPETUYHAasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJKOB: THUIPOJIU3, [EHATyparus,
KayeCTBEHHBIC PEAKLIMU Ha OEIIKU.

DKcrepuMEHTaIbHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IpEBpalleHUil: HaOJrogeHue u
ONMCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IpH HarpeBaHWUU, I[BETHBIC
peakiu OeIKoB.

BbicokoMosieKy/IsIpHBIE COeUHEHUS

OcCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEIHAA MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUS U TOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPH M3y4eHMU opranndeckol xumuu B 10 kiacce
OCYIIECTBJISIETCS 4Y€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MIOHATHUM, SBIIAIOIUXCA CUCTEMHBIMH I OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOwe ecTecTBEHHO-Hay4YHbIE IOHATHS: SIBIIEHHE, HayuyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CUHTE3, KIacCUPHUKAIMs, MEePUOJAUYHOCTb, HAOJIOJEHUE, HU3MEpEHue,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, JHEPTUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €IMHUIIBI
UX U3MEPEHUSI.

Buonorusi: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3Me, (HOTOCHHTE3,
OHMOJIOTrMYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KHUPbI, (PEepMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOrNA: NUILEBbIE MPOLYKThI, OCHOBBI PALlMOHAILHOIO MUTaHMsI, MOIOILKE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUUYECKHE MTPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKAS XUMUS
Teopernueckue 0CHOBbI XHMHH
XuMuyeckudl 3neMeHT. AToM. Sapo aroma, H30TOMNBL. JJEKTpOHHas 000JI0YKa.
DHepreTUYEeCKue ypOBHHU, MTOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- 3meMenTsl. OcoOeHHOCTH
pacrpezieNieHusl 3JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHasi KOHGUTYpAIHs aTOMOB.



[lepuonnuecknii 3akoH u Ilepuoguueckas cucreMa XuMHYECKHX diemeHToB [[. W.
MenpneneeBa. Csi3b nepuoauyeckoro 3akoHa u llepuoandeckoil CUCTEMBI XHMHUYECKUX
anemeHntoB JI. V1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB
10 TpyTIaM U TeprojaM. 3Ha4€HUE MEPUOIMIECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XWMHUYECKass CBsI3b. BUIbI XHUMHYECKOW CBsI3W (KOBAJICHTHAs
HENoJsipHAsl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA U TOHOPHO-aKLENTOpHBIN). BomopoaHnasi cBsi3b. BaneHTHOCTD.
DneKTpooTpulaTeabHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEHIETKU.

[TonsTe o gucnepcHBIX cuctemMax. VMICTHHHBIE W KOJUTOMAHBIC pacTBOphl. MaccoBas A07s
BEIIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmueckux coenuHeHHH. HomeHkimaTypa HeOpraHWYeCKHX
BEILECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEILECTB, NPUHAMICKANMX K PA3THUYHBIM
KJIacCaM.

Xumudeckas peakiusi. Knaccudukaius XUMHUYECKHX peaklIuid B HEOPraHUYECKOW H
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBpaAICHUS
SHEPTUH MPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakmuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEaKIHH.
Xumudeckoe paBHoBecue. DakTOpbl, BIUSIOMINE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunmun Jle [laTense.

Onexrponuruyeckas aucconuanus. CunbHble W ciadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHAs, IETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHsI BEHIECTB M HUX IMPEBPALIECHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xumuueckux smemeHToB JI. V. MeHneneeBa», u3ydeHue
MoOJieJied KPUCTAJUIMYECKUX PpEeHIETOK, HAOIIOJeHHEe U OMHCAaHUE JEeMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lioKeHHE TEPOKCHAA BOJOpPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJICHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHLHOTO HHAMKATOPA, PEAKIIUN
HOHHOTO OOMEHa), MpOBEJACHUE TMPAKTUUECKOW paboThl «BiusHUE pa3nmuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUUYECKOU PEAKLINI.

PacuérHbie 3agaun.

Pacuérel no ypaBHEHUAM XMMHUUYECKUX PEAKIIM, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHSATUS «MACCOBask 10JISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomokenue HemetamioB B Ilepuonnyeckoi cUCTEME XUMHUYECKHX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHUSI aTOMOB. (DU3HUYECKHE CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHSI HEMETAJUIOB (Ha IpUMeEpE KUCIopoaa, cephrl, pocdopa u yriepoza).

XWMHYECKUE CBOMCTBA BaXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, azoTa, ¢ocdopa,
yTaepoaa U KPeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPIKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHMM ).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUM.



Meramuibl. [lonoxenue meramnoB B [lepruoauyueckoil cuCTeMe XMMHUYECKUX AIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢usnveckue cBoiicTBa MeTa/uToB. CIUTaBBl METaUIOB. DIIEKTPOXUMUYECKUN DSl HANPSHKECHUN
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWIINX METAJJIOB (HATPHWM, Kalud, KaJbIlMi, MarHuu,
AQITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mue criocoObl moxy4yeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3Y4YEHHUs BEUIECTB U MX MPEBPALICHUN: H3yYCHHUE
KoJuleKiuu «MeTalnel U CIUIaBbD», 00pa3lloB HEMETAIJIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX U  JIaDOpAaTOPHBIX  OIBITOB
(B3aumoJielicTBUE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHUCJIOT U IIEJIO0Yel, KauyeCTBEHHbIC
peaKIMy Ha KaTUOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérer maccel BemiecTBa WM 00BbEMa Ta30B MO W3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YUYaCTBYIOIIHMX B PEAKIMHM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus " )KU3Hb

Ponb xumuu B 00ecried4eHnH 3KOJIOTUIECKON, SHEPTeTHIECKON U THILEBOI Oe30MacHOCTH,
pa3BuTUM MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaX MO3HAHUS BELIECTB M XUMHUYECKUX
pEaKUHnid.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPUHIMIAX MPOMBIIIICHHOTO TMOJIYYEHUS
BAKHEHIINX BEIECTB.

UYenoBek B MHpE BEHIECTB W MaTEpUAlOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTEpUAJbI,
KOHCTPYKLMOHHBIE MaTepUalibl, KPackH, CTEKJIO, KEepaMHKa, MaTepHallbl JI SJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIEe yI0OpEHUS.

XuUMHS U 3I0pOBbE YEJIOBEKA: MpPaBHJIa HMCIOJIb30BAHUsS JIEKAPCTBEHHBIX IPENaparoB,
MpaBmIa 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TTIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MpU U3yueHHH OOIIel M HEOPraHWYEeCKON XUMHU B
11 kyacce OCyIIECTBIIIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W TMOHATHH, SBIISIFONTUXCS CUCTEMHBIMH JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mre ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4YHbIH (akT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilacCcUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIECPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHHE, SBJICHHE.

®dusnka: Marepusi, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIL,
PaAMOaKTUBHOCTh, MOJIECKYJIA, DPHEPTETUYCCKUN YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NICCKUE BEIIMYUHBI U CIMHUIIBI HX U3MEPECHHUS, CKOPOCTh.

buonorus: knerka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbI, MTOJIE3HbIE NCKOMAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: XUMHYECKASt MIPOMBILIEHHOCTb, MeTaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CEIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MULIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX



ImpenaparoB, MpOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA MPOMBIIIICHHOCTD,

HaAHOTCXHOJIOTHUH.

MNPOBEPSAEMBIE OJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHHU

1.1

[Ipenmer opraHMyeckol XMMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
IMMOJIYUYCHHH HOBBIX BCIICCTB W MaTCpPUAJIOB. Teopm{ CTPOCHUSA OPraHUYCCKHX
coequHennii A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

1.2

CtpykTypHble (OPMYJIBl OpPraHMYECKHUX BEIIECTB. [ OMOJOTHS, H30MEpuUs
XuMHuYecKas CBSI3b B OpPTraHU4YC€CKUX COCANHCHUAX — OAUHAPHBIC 1 KPATHBIC CBA3U
IIpencraBienue o knaccuuKay OpraHMYeCKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpTraHUYCCKUX COCI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘lCCKaSI) U TPpUBUAJIBHBIG
Ha3BaHUS Ba)XKHEHIIINX Hpe,Z[CTaBI/ITCJ]Cf/'I KJIACCOB OPraHNYCCKNX BCHICCTB

YrieBoaopobl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI psii. MeTaH 1 3TaH — MPOCTENIINE
NPEJCTaBUTENIN AJIKAHOB: (PHU3MUECKME M XHMMHUYECKHE CBOWCTBA (peaKiuy
3aMEIIEHUs U TOPEHUs ), HaX0XACHHUE B IPUPOJIE, TOTyUEHHE U IPUMEHEHNE

2.2

ANKeHBI: coCTaB u CTPOCHUC, TOMOJIOTHYECKHI pAan. OTUIIeH U IMPOMUJICH —
HpOCTeI\/'II_HI/IC MNPpEACTAaBUTCIIN AJIKCHOB!: (I)I/ISI/IquKI/IC U XUMHYECKHE CBOMCTRBA
(peaKI_[I/II/I TUAPHUPOBAHUSA, TAJOICHUPOBAHHUA, THUApATalliU, OKUCICHUSA N
HOJII/IMepI/IBaI_II/II/I), MOJIYy4YCHHEC U ITPUMCHCHUC
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Ankanuensl: OyrtagueH-1,3 w MerunOytamueH-1,3: CTpoeHWe, BaKHEHIING
XUMHUYECKHE CBOWCTBa (peakuusi moiaumepusanuu). [lomyueHune CHHTETHUYECKOT(
KayuyyKa U pe3UHbI
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AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTUYECKHH Psil. AICTHICH
MPOCTEUIINNA TIPEACTABUTENh AJKMHOB: COCTaB, CTpPOCHHE, (U3UYECKHUE W
XUMUYECKHUE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIpPATAIUH]
TOPEHMsI ), TOMyUYeHUE U IPUMEHEHHE

2.5

Apensl. beH3on: cocraB, cTpoeHHe, (QU3MYECKHME M XUMHUYECKHE CBOWCTBY
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJTyYEHHE U MpUMEHEeHHe. Toyos
COCTaB, CTpoeHHE, (U3MYECKHE ©  XUMHYECKHE CBOWMCTBa  (peakiuw
raJJOTeHUPOBAaHUS M HUTPOBAHUSA), MOJY4YEHHE M IpHUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHyeckas CBs3b MEXIY YIVIEBOJOPOJAMH, NPUHAMISKAIUMU K
Pa3IMYHBIM KJIaccaM

2.6

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 U NomyTHbIE HEPTIHBIE
ra3el. Hedth 1 e€ mpoucxoxaenue. CriocoOsl nepepaboTKu HeDTH: TIEPETOHKA,
KPEKUHT (TePMHUECKUH, KaTaluTU4YeCKuii), mupoiu3. [IpoayKThl mepepaboTKu




He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMmeHHbI yroiab u
MIPOJIYKTHI €r0 NepepaboTKH

Kucnopoacoaepxaiiue opraHu4ecKue COeTMHEHUS

3.1

ITpenenbHble 0THOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOEHUE, (pU3nUecKue U
XMMHUYECKHE CBOMCTBA (peakLUu C aKTUBHBIMHM METaJlJIaMU, T'aJOT€HOBOIOPOIaMHU
ropeHue), NpuMeHeHue. BoaopoaHble CBsA3M MEXIy MOJEKyJaMH CIHHPTOB
JelicTBre MeTaHOJIAa U TAaHOJIA HA OPraHU3M 4YeJIoBeKa. MHOroaTOMHbIE CIIUPTHI
OTUICHTIMKOIb U TIUIEPUH: CTPOCHHE, (U3UUECKUE M XMMUYECKHE CBOWMCTBY
(B3auMozielicTBUE CO IIEJIOYHBIMU METaJlJlaMHM, KaueCTBEHHAas peakius Hy
MHOrOaTOMHbI€ CHOUpTHI). JlelicTBue Ha opraHu3Mm uyesnoBeka. lIpuMeHenud
IIMIEPUHA U STUICHTIUKOIS
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®deHoM: CTPOSHHE MOJIEKYIIbI, PU3NYECKUE U XMMHUECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue Genona
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Anpaerunpl U KeToHbl. DopManbIeru, aleTalbACTH: CTPOCHUE, (Pu3ndecKkue N
XUMUYECKUE CBOMCTBA (PEAKIMU OKHUCJICHHS W BOCCTAHOBJICHUS, KaYECTBEHHBI
peaxium), MoJy4eHrue U MpuMeHeHHe

3.4

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE 1715
KJlacca KHUCJIOT, peakmus JTepuduKaluu), TMOJydeHHe ¢ TNpPUMEHEHUE
CreapuHOBass M OJICMHOBAsl KHCIIOTHI KaK IMPEACTABUTEIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBUE

3.5

Crnoxable >QHUPBI KaK MPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['MIPONH3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupoB. Ilpumenenue xupoB. buonoruueckas poiH
KHUPOB

3.6

VYraeBosl: cocTaB, Kiaccu(uKanus yriaeBoJoB (MOHO-, IU- M TOJHCAXapUIbl)
I'moko3a — mnpocTediiuii MOHOcCaxapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI
¢du3nveckne 1 XUMUIECKHE CBOMCTBA (B3aumozeiicTBue ¢ ruapokcuaom menu(1l)
OKHCIIEHHE aMMHadHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHOBIEHUE
OpOoXEHHE TIIFOKO3bl), HAaXOXXJEHHWE B MPHUPOJE, NMPUMEHEHHE, OHoJorhyecKasi
poib. Porocunte3. Gpykroza Kak nzomep IMoKo3bl. Kpaxman u nemironos3a Kax
npupoaHbie noaumepsl. CTpoeHHE Kpaxmaja W Leulojo3bl. dusnueckue U
XMMHYECKHEe CBOMCTBA Kpaxmaia (TMIpoin3, KaueCTBEHHAsl Peakiys ¢ HOJ0M)

A30TCo/IepKale OPraHNnYECKUE COSAMHEHMUSI

4.1

AMUHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue coeAnHeHus. Dusudeckue U
XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMEpe TiuluHa). buonormyeckod
3HauYCHUE aMUHOKUCIOT. IlenTuanl

4.2

benkum kak TnpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuunas
BTOPUYHAS M TpPETHYHas CTPYKTypa OelkoB. XHMHYECKHE CBOMCTBa O€JKOB
THIPOJIN3, ACHATYpalys, Ka4eCTBEHHbIE PeakIMy Ha OeJIKH

BrICOKOMOIEKYIISIpHBIE COETMHEHMS

5.1

OCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJEKYJIPHBIX COEAMHEHUN: MOHOMED,
IIOJINMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPU3ALHN, CPEIHS MOJIEKYJIIpHas




macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
HOJMMEPHU3aLMsl U IOJTUKOH ACH CAIHs

52

OKCIIEpUMEHTAJIBHBIE  METOABbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI
O3HaKOMJIEHHE ¢ 00pa3laMy NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC
Kay4yKkoB. [loyuenue cuHTeTHYECKOro KayuyKa U pe3uHbI

11 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

TeopeTI/ILIeCKI/IC OCHOBBI XMMHH

1.1

XuMuueckuil snemMeHT. AToMm. Slapo aroma, M30TOMBI. DJIEKTPOHHAsE 000JI0YKa
DHepreTuYecKue ypoBHU, TTOJAYPOBHU. ATOMHBIE OpOHUTANHU, S-, p-, d-DIIEMEHTHI
OcoOeHHOCTH pacrpefeNeHus] JIEKTPOHOB MO0 OpOUTaIsIM B aTOMax 3JIEMEHTOH
NIEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAs! KOH(UTYpallusl aTOMOB

1.2

Ilepnonnueckuit 3akoH u llepuoanueckas cucrema XxuMudeckux aemeHTos (.1
Mengeneesa. CBsa3p nepuoandeckoro 3akoHa u Ilepuonndeckoil cucremsl
xumudeckux 31neMeHToB J[.M. MeHnneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHMsI CBOMCTB XHUMHUYECKHX JJEMEHTOB W
o0pa3yeMbIX HMMH MPOCTBIX U CIOKHBIX BEUIECTB IO TpyIlIaM U Iepuojam
3HaueHUE NMEPUOANYECKOr0 3aKOHA B Pa3BUTUN HAYKHU

1.3

Crpoenue BeniecTBa. XUMHUYECKas CBA3b. BBl XUMHUECKOH CBs3H (KOBaJECHTHAs)
HENoJIsIpHasl U MOJIIpHas, NOHHAsI, MeTaJuinueckas). VIoHbl: KaTUOHBI U aHHWOHBI
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XHUMUYECKOW CBsI3U (OOMEHHBIH I
JIOHOPHO-aKIENITOPHBIN). Bogopoanas cBsi3b

1.4

BanenTHOCTB. DneKTpooTpUIaTeNbHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH MOCTOSHCTBAY
COCTaBa BEIIECTBA. THIBI KPUCTAIUTMUECKUX PEHIETOK. 3aBUCUMOCTb CBOMNCTBA
BEIIECTB OT THUIA KpUCTANTNYecKoi permérku. [loHaTrne o AucepcHbIX cucTeMax
WctruHHbBIE U KOJUTOUAHBIE pacTBOPHI. MaccoBasi 0Jisl BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HeopraHmueckux coenvHeHuil. HoMeHki1aTypa HeopraHM4ecKHX
BELICCTB

1.7

Xumnueckas peakius. Kiaccudukanys XuMHUECKUX peakiiii B HEOPraHUIECKOil
Y OPraHUYECKON XUMUU. 3aKOH COXPAHEHHUS MacChl BELLIECTB, 3aKOH COXPaHEHUS N
IIPEBPAIICHNS YHEPTUU IPU XUMHUYECKUX PEAKIIHIX

1.8

CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (baKTopOB

1.9

OOpatumble peakiuu. XHUMHUYeCKoe paBHOBecue. DakTopbl, BIUAIOLIUE HY
cocTosinie xumudeckoro paBHosecus. [Ipunnun Jle [llarense

1.10

DOnekTponuTHueckas auccoruanus. CunpHbIE W ciadble AeKTponuThl. Cpend
BOJHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHas, IIeJouHas. Peakiiuu MOHHOT(
oOMeHa

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pCakuuu




Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenne HemeramioB B [lepuonndeckoil cucreMe XMMHUYECKHX
anementoB /.M. MenneneeBa U OCOOCHHOCTU CTPOEHHUS aTOMOB. DU3NYECKHE
CBOMCTBA HEMETAIUIOB. AJUIOTPOINUS HEMETAJUIOB (HA MpUMEpPE KUCIOPOJa, CEPBI

docdopa u yraepona)

2.2

XUMUYECKHUE CBOMCTBA BaXKHEHIIMX HEMETauIoB (TaJoreHOB, Cepbl, a30Ta
dochopa, yriaepomsa M KpEeMHHUs) U HUX  COCOUHEHHH  (OKCHIIOB
KHUCTIOPOJICOICPIKAIUX ~ KHUCIIOT, BOAOPOIHBIX coeauHeHwii). [IpuMenenud
BAXKHEHIIMX HEMETAJUIOB U UX COCIMHEHUIN
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Mertamnsl. Ilonoxenue MeramioB B Ilepuonudeckoil CUCTEME XMMHYECKHX
anemeHToB J.M1. MenneneeBa. OcoOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mue ¢uszndyeckue cBoiicTBa mMeTamioB. CriaBel METAJJIOB
DIEKTPOXUMHUUECKUN Psii HAIPSDKEHUH METAJITIOB
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XUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPHUM, KA, Kaablli, MarHui
ATIOMUHMM, IUHK, XpOM, XeJle30, Melb) W uX coeauHeHuil. OOmme crnocoObl
nosydeHus: MetaisioB. [IpumMeHeHre MeTamioB B ObITY U TEXHUKE

2.5

I'emermueckas CBSI3b HCOPTraHNYCCKUX BCHICCTB, IMPUHAAJICIKAIINX K pa3jInYHbIM
Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecreuyeHWH SKOJOTHYECKOW, SHEPreTHUYECKOM M MHUIIEBON
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HaydyHBIX METOAaX IO3HaHWUs
BEIIECTB U XUMUYECKHUX PEAKIIUH
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[IpeacraBinenuss 00 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOJIYYCHUS)
BOXHEHIIMX BEHIECTB. UENOBEK B MHPE BEIIECTB M MAaTEPUANIOB: BAKHEHIING
CTPOUTEBbHBIE MaTE€pUaJIbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPACKHU, CTEKJIO
KepaMuKa, MaTepualbl IS SJCKTPOHUKH, HAHOMAaTEpHalbl, OpPraHUYECKUE |
MUHEpaJIbHbIC YI00pEHUs
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XuMHusT W 3]I0pOBbE UETOBEKA: TMpaBWJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 6€30MacHOTO MCIOIb30BaHUS IIPENapaToB OBITOBON XHMMHUN

B ITOBCETHEBHOM JKU3HU




INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmMBaeT TpeOOBaHHMS K pPE3yJbTaTaM OCBOCHHUS OO0YUYaIOIIUMHUCS
IporpaMM CpegHero obiiero odpazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-metoanueckoii OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeiHero o0IIero 00pa3oBaHUs SABISETCS CUCTEMHO-IEATEeIbHOCTHBIN MOAXO/I.

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXO0AO0OM B CTPYKTYpPC JMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TNpeaMeTa «XWMHs» Ha YpPOBHE CpeIHEro ooOmero o0pa3oBaHHS
BbIJIEJICHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCHUUCKONW TPaXJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIETICHHIO;

HaJM4re MOTHUBALIUU K 00YUYEHHIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM TUYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCS PYKOBOJICTBOBATHCS B CBOCH JESATENBHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMU, HNPUCYHIUMHA I.[CJIOCTHOI‘/JI CUCTCEMC XHUMHUYCCKOI'O
o0Opa3oBaHuS;

HaJIMYUC IIPaBOCO3HAHUA 3KOJIOTHIECKOM KYyJIbTYpbl U CHOCO6HOCTI/I CTaBUTh ILCIIN H
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHs MpeaMeTa «XHMHs» JIOCTUTAKOTCS B E€IUHCTBE
y4eOHOM M BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH M HJ€ajaMud POCCUICKOIO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH UM TMpaBUIIAMU TOBEACHHS,
CIOCOOCTBYIOIMMH TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS TpeaMeTa «XHMHS» OTPAKAT CPOPMUPOBAHHOCTH
OTBbITa TO3HABATEIBHOM W TMPAKTHYECKOW JEATEIHHOCTH OOYYAIONIUXCS TI0 pean3aluu
MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBAKEHUS K
3aKOHY U MPaBOIOPSJIKY;

MpEeACTaBICHUS! O COLMAIbHBIX HOpPMax W MpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIBHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peICHUH y‘-Ie6HI>IX M MMO3HABATCJIbHBIX 3a4a4, BBIIIOJHCHUN XUMHUYCCKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYrHX
MIPY aHaJIN3€ Pa3InYHBIX BUIOB YyUEOHOMU AESATEeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K HMCTOPUYECKOMY M HAay4YHOMY HACIEOUI0 OTEYECTBEHHOMN
XUMUU;



YBOXEHHUSI K TPOIIECCYy TBOpPUECTBA B 00JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHSI TOTO, YTO JOCTH)KCHUS HAyKH €CTh Pe3yJbTaT IUTEIbHBIX HAOIIOJICHHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U MIPAKTUKOB;

WHTEpeca M T[I03HABAaTEIbHBIX MOTHBOB B TIOJYYEHHMH W TOCJIEIYIONIEM aHaIu3e
nH(pOpMaAIIUU O TIEPEIOBBIX TOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBSA3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IIOBEJICHUE M IMOCTYIIKM CBOMX TOBAPHILEH C MO3HMIUHU
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO U 0€30MacHOro oOpa3a >XWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IMICUXUYECKOMY 37I0POBBIO;

coOro/IeHHs TpaBWJI O€30MacHOTO OOpaIleHUsl C BEIIeCTBAMU B OBITY, TMOBCEIHEBHOM
YKU3HU U B TPYIOBOM JIEATEIBHOCTH;

MOHVMAHMUS [EHHOCTH TPaBWI WHANBUAYATHHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS TIOCIICJICTBUI M HEMPUSTUS BPEIHBIX MPHUBBIYEK (YIOTPEOICHHUS aTKOTOJIS,
HapKOTUKOB, KypEHUs);

5) TpyaoBOro BoCIuTAHMS:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYCCKOM M IPYTUX BUAX JICATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKHX 3a/]ad COIHMAIBHOU
HaNpPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO TpodeccHuil pa3iuyHOro pojaa, B TOM UYHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATLHOW TPAaeKTOPHH OOpa30BaHMSI,
Oynymiei mpodeccru M peain3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MMOHUMAaHHUS TI100ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLMATILHOM CPEIbI;

OCO3HAHUsI HEOOXOAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUN XUMUU U1l PEIICHUS] BOIPOCOB
palMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS JEUCTBHM, MPUHOCIIINX BpE OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE KOJOTUYECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NMPEIOTBpPAILATh UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYpbI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B



M03HABATEIHbHON, KOMMYHUKATUBHON W COIIMATLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMOPOoOuH;

7) 1IEeHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKH;

MOHUMaHMs CcHeUPUKA XHMHUM Kak HayKH, OCO3HaHHA €€ poiau B (HOpMHUPOBAHHU
palMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU 1IETIOCTHOTO MPEACTABICHUS 00 OKPYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpoodieM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHST;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IWBUJIM3AIUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BA)XHOW POJIM B CO3/JaHUU HOBOHM 0a3bl MaTepUaIbHOM
KYJIbTYPBbI, PEIIEHUU TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOM, THUIICBOM M HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecTeueHnH yCIOBUM YCTICIITHOTO TPY/Ja M SKOJOTUYECKH KOM(DOPTHOM KU3HHU KAXKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJOB IO3HAHUS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS s
aHaM3a U OOBSICHEHUs SIBICHHUN OKPYXKAIOIIET0 MHUpPAa M MPOUCXOISAIIUX B HEM H3MEHEHHH,
YMEHHsI IeJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JTaHHBIX
C LEJIBIO NTOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYSCKUE 3HAHUS [Tl PEIICHUS TTPOOIIeM
B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX;

HHTEpeca K MO3HAHMIO U UCCIIEI0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpepbhIBHOMY OOpa3oBaHHIO U CcaMO00pa3oBaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHUW MO XHMHM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3iuuHbiX cdepax mpodheccHoHaATBHOMI
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpenmeTHble pe3yibTaTbl OCBOGHMSI y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHMs BKIIOYAOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYyUaIOMIMXCS MEXKAMCLUUIUIMHAPHBIE
(MexnpeaMeTHbIE) 00LEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IETOCTHOCTh HAyYHOU KapTUHBI MUPa
U cnenu(uKy METOAOB MTO3HAHMUS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHus, BELIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMA, HAyYHbIH (aKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIC0OBaHNEe, HAOII0IeHNE, N3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCalbHblE ~ ydeOHble  JEHCTBHS  (TIO3HABATEIbHBIE,  KOMMYHHKATHUBHBIC,
peryisTuBHbIE), oOecreuuBaroue QopMUpoBaHHME (YHKIHMOHAJIBHOW TI'PAaMOTHOCTH H
COIMATPHOM KOMIIETCHITUN O0yJarOITXCsl;

CHOCOOHOCTh  OOYy4YarOLIUXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble ACHCTBUS B IO3HABATENbHON U
COLMAJIbHOM MPAKTHUKE.



MertanpeaMeTHble PE3yNbTaThl OTPAKAIOT OBJAJICHHE YHHUBEPCATHHBIMU YUCOHBIMH
MO3HABATCIIbHBIMU, KOMMYHHUKATUBHBIMU U PCTYJIITUBHBIMUA I[eﬁCTBHSIMPI.

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMMU:

1) 6a30Bble JIOTHYECKHUE el CTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W aKTyaJIM3UPOBATh MPOOJEMYy, BCECTOPOHHE €&
paccMmaTpuBaTth;

OTpeAeNATh LENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHHUS,
COOTHOCHUTH PE3YIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU IIETSIMU;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIILICHUS — BBIIEIATH
XapaKTCPHBIC TIPHU3HAKU IOHATHH H YCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBCTCTBYIOIINEC IMOHATHA IJIA O6’b$ICHCHI/ISI OTACIIBbHBIX (baKTOB u HBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUH IJIA KHaCCHq)HKaHHH BCIICCTB 1 XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBAThL NPUYNHHO-CJIICACTBCHHBIC CBA3U MEKAY N3YUACMbBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, [0 AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMAaTPUBAEMBIX SIBJICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHATH B IMPOLIECCe MO3HAHUS, UCIOIB3YEMbIE B XMMHH CUMBOJINYECKUE (3HAKOBHIC)
MOJIeTH, TPeo0Pa30BBIBATH MOICTFHBIC TIPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOIT) DJIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHHE XUMHUYECKOM peakuud — TpH pPELHIeHUH YYeOHBIX
IMMO3HABATCJIIBHBIX W MPAKTUYCCKUX 3adad, IMPUMCHATH HA3BAHHBIC MOACIIBHLIC NPCACTABICHUA
IJId BBIAABJICHUA XapPaKTCPHBIX ITPU3HAKOB U3Yy4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKHI/If/'I.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE JeiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIii;

dbopMynupoBaTh LETM M 33Ja4d  HUCCIIEJJOBAHMS, WCIIOJIb30BaTh I[IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit OPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYECHUUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIATh 32 XOJIOM MpOIecca, CaMOCTOSATEIHHO
NPOTHO3MPOBATh €ro pe3yibTar, (opMmynupoBaTh O00O0OIIEHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEITAaHHOM
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKONW MCCIEeNOBATEILCKOW W TMPOEKTHOM JIESITEIBHOCTH,
HPOSIBIISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOAOB peIleHUs
MPAaKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B paA3IMYHBIX HCTOYHUKAX WHPoOpMauuu (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMHYECKOTO COJACpKAaHWs, CIPAaBOYHbIE TMocoOus, pecypchl HHTepHeTa),
AHAJIN3UPOBATH I/IH(l)OpMaIII/IIO Pa3jiIM4HbIX BHAOB H (1)OpM MNpEeaACTaBJICHUA, KPHUTHYCCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpPH IOUCKE U OTOOpe
nH(popManny, He0OXOAUMOM /ISl BBIMOJIHEHHsI YUeOHBIX 3a/1a4 ONPeeNIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHHA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpMY MpEACTaBICHUS UH(OPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCITIONIb30BaTh HAYYHBIM SI3bIK B KAuyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
nHpOpMaNMel: TPUMEHATh MEeXNpeAMeTHbIe ((U3NYecKkne W MaTeMaTHYeCKne) 3HaKd W
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH.

OgiaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAIOra W/WINA AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIUPOBATH CBOMU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS
MPEJIOKEHHOM 3a/1a4H;

BBICTYINIAaTh C IPE3CHTAIEel pe3yNbTaTOB MO3HABATEIBHON AEATEIbHOCTH, MOTYYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHHH XHUMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIECTB,
peanmu3anu y4eOHOTO TMpoekTa W (HOPMYITHPOBATH BBIBOJBI 1O pE3yjbTaTaM MpPOBEIEHHBIX
UCCIIEZIOBAaHUM ITyTEM COIJIaCOBAaHUS MO3ULMH B X0€ 00CYKAECHUS M 0OMEHAa MHEHUSIMH.

OBiiaieHNe YHHBEPCAJIbHBIMH PeryJsiTHBHbIMU J1eHCTBUSAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIbHYIO AEATEIbHOCTb,
orpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeuIaraeéMblii aITOPUTM JCHCTBUM NMPU BBIOJHEHUH Y4YeOHBIX U HCCIENOBATEIbCKUX 3a/ad,
BBIOMpaTh Hanbosee F3(P(HEeKTUBHBIN CITOCOO MX PEIICHHs C YUETOM IOyUYEHHUs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIESATEIBHOCTH HAa OCHOBE CaMOaHauM3a |
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUH O XHMHUYECKOH COCTaBJISIOMIEH eCTEeCTBEHHO-
Hay4YHOM KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWU SIBJICHUM NPUPOJBI, B (OPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JUYHOCTH, €€ (DYHKUMOHAIBHOM I'pPaMOTHOCTH, HEOOXOJUMOW st
pelleHnus MPaKTUYEeCKHX 3a7ad U DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIMOJATarollne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAst 000JI04YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHbIE O00BEM, YIVIEPOJHBI  CKEJET,
(yHKIMOHANBHAS TPYIIA, paJWuKaj, H30MEpHs, W30MEpBl, TOMOJOTHUYECKUH pSI, TOMOJOTH,
YTJIEBOIOPOAbI, KHUCIOPOI M a30TCOJAEPKAIINE COCTUHEHHSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUs CTPOCHUS OPraHUYECKUX
BemectB A. M. byTtnepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIHMEe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU U CHCTEMHOCTH XUMHUYECKHX SIBICHHH, (DaKTOJIOTMUECKHE CBEIEHUS O CBOICTBAX,



COCTaBe, MOJYyYEHUH U 0€30MaCHOM MCIOIb30BAHNU BAXKHEHIINX OPraHNYECKUX BEIECTB B OBITY
U IPAKTUYECKOH 1€ATEIbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKTEPHbIE MPU3HAKH MOHATHH, yCTaHABINBAThH
MX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE OHATHS ITPH ONMCAHUH COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJT OpraHMYECKUX BEIIECTB
U YpaBHEHUU XMMHMYECKUX PEaKLUWW, U3rOTaBIMBATh MOJEIH MOJIEKYJ OPIraHMYECKUX BEILECTB
JUISL WJUTIOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(OpPMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAICKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy M CTPOSHHUIO K OMNpeNelIEHHOMY KiIacCy/Tpynne CoelnHeHUN
(Yr;iieBoopoipl, KHUCJIOpPOA M  a30TCOJEpIKAllMe€ COEAUHEHUS, BBICOKOMOJEKYJISPHBIC
COEIMHEHMs), JaBaTh MM Ha3BaHHUs 1o cuctemarudyeckoil Homenkiatype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAJIbHBIE HAa3BAaHUS OTAENBHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIMUJIEH,
aleTHJIeH, STWICHIJIUKOJb, TIULEPUH, (QeHoid, (GopMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIIOK03a, (QPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TTUIIH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUJbl XUMHUYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TNPHUMEHSATH MOJOXKCHHUS TEOPUH CTPOCHHUS OPTaHUYECKHX
BemiectB A. M. ByTtiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BEILLECTB
(MeraH, 3TaH, OSTWIEH, MPOINWJICH, aleTwieH, Oyramuen-1,3, MmerunOyramueHn-1,3, OeH301,
METaHOJ, ATaHOJ, YTUJICHTIUKOIb, TIUIEPUH, (PEHOM, aleTalbIeru/l, MypaBbUHasl U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmall, LeJUIi003a, aMUHOYKCyCHasi KHUCJOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSA3b MEXKIY HUMH YPaBHEHHUSMM COOTBETCTBYIOUIMX XMMHUYECKHMX DPEAKIUH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb WCTOUYHUKHU YIJIEBOJOPOIAHOIO CBIPbS
(HeTb, TPUPOIHBIA Ta3, yroiyip), CHOCOOBI MX MEepepadOTKH M MPAKTUYECKOE MpPUMEHEHUE
MPOIYKTOB MEepepadbOTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIECHUS [0 XHUMHUYECKUM YypaBHEHUSIM
(Maccbl, 00bEMa, KOJIMUYECTBA MCXOIAHOTO BEIECTBA HIIM MPOAYKTa pPEaKUUU MO HU3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, WCIOJIb3yeMbIX B XHMHHM TPU U3YYCHUU BEIIECTB M XUMHUYECKUX SIBJIICHUM
(HabmofieHne, W3MEpEHHe, OHKCIEPUMEHT, MOJCIUPOBAaHKE), HCIOIb30BATh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAATH MpaBUjia MOJIb30BAHMS XUMHUYECKON MOCYAOU U
1abopaToOpHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh W BBIIOJIHATh XMMHUYECKHHA SKCIIEPHUMEHT
(npeBpallieHUss OPraHNYeCKUX BEIIECTB IPU HAarpEBAaHUU, MOJIyYEHHUE STUJIEHA U U3YyUEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus OEIKoB IHpu
HarpeBaHuH, [[BETHbIE peaKuu OEKOB) B COOTBETCTBUHU C IPAaBHJIAMHU TEXHHUKH 0€30M1aCHOCTU
pu oOpallleHnu ¢ BEIIeCTBaMU M J1a0OpaTOPHBIM O0OpPYIOBAaHUEM, MPEICTABIATH PE3YJIbTaTh
XMMHUYECKOTO SKCIEPUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOLIMX pEAKIMH U
(opMyIMpPOBATH BBIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHUECKYIO0 HH(POPMALHIO,
MOJIy4aeMylo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi nHpopmanuu, UHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOAATh MpaBWJIa SKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBEJICHUsI B OBITYy W TPYIOBOH JAEATEIBHOCTH B IIENSAX COXPAHEHHsS CBOETO 3/0POBBbS H
OKPY’KaIOIlle¥ NMPUPOJHON Cpellbl, OCO3HABATH ONACHOCTb BO3JECHCTBHS HA JKUBBIC OpraHU3MBbI
ONpEENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiaTe Ha
MpuMepax crnocoObl YMEHBIIEHUS U MPEIOTBPALeHHs] UX BPEIHOrO BO3/IEUCTBUS Ha OpraHU3M
YEIJI0BEKA;

U1 O0YyYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMUYECKHUX SIBICHUM;

JUIs  CJENbIX W CAa0OBHIAMIMX OOYyYaroIMXCA: YMEHHME MHCIOIb30BaTh pesibeHO-
TOUYEUHYIO cucTeMmy obo3Hauenuit JI. bpaitns ans 3anucu XuMu4eckux Gpopmyir.

11 KJIACC

[IpenmerHble pe3ynbTaThl OcBOeHUS Kypca «OOmass W HeopraHuyeckas XUMHs»
OTpaXKaroT:

Cc(OPMHUPOBAHHOCTb NPEICTABICHUNH: O XMUMHYECKOH COCTaBIIAIOLICH €CTEeCTBEHHO-
Hay4YHO! KapTHHBI MHpa, POJIM XHMMHUHM B TO3HAHUM SBJICHUH NPHUPOJIbI, B (HOPMUPOBAHUU
MBILIUICHUSI ¥ KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM IJis
pelIeHus] MPAaKTUYeCKUX 3a/7ad U OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BIIAQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATraroIIUe
MOHATHUS (XMMUYECKHIA DJIEMEHT, aTOM, H30TOII, S-, p-, d- SJIEKTPOHHbIE OPOUTAIN aTOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHMH4YECKas CBsA3b (KOBAJEHTHAas, WOHHAs, METAJUINYecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKAss  PEINETKA, TUIBl XUMHYECKHX  PEaKUUd, PACTBOP,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALMUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKON  peakIUHd, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (TeopHs
JJIEKTPOJIUTUYECKON JauMcconuanuy, nepuoaudeckui 3akoH JI. M. Menneneesa, 3aKkoH
COXpaHEHUs1 MacChl BELIECTB, 3aKOH COXPAHECHMS U INPEBPAILECHUS DHEPIUU INPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeXalue B OCHOBE ITIOHMMAaHWsA NPUYMHHOCTH M CHCTEMHOCTH XHMMHWYECKUX SIBJICHHH,
(hakTONOrMUeCKUe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM HCIOJIb30BaHUU
B)XKHEHIIINX HEOPraHWYECKUX BELECTB B OBITY U MPAKTHUECKON AESITEIbHOCTH YETI0BEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATh XapaKTE€pHbIE MIPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aUMOCBSA3b, UCIIOIB30BATh COOTBETCTBYIOIIME IOHATUSA IPU ONKMCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPALLECHUN;



c(hOpPMUPOBAHHOCTh YMEHHI HUCIOJIB30BAaTh XUMHUYECKYIO CUMBOIIMKY ISl COCTABIICHUS
(dbopMyn BeIIECTB M ypaBHEHUH XHMHUYECKUX PEAKIUH, CHCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHblE Ha3BaHUSA OTAEJIbHBIX HEOPraHMYECKUX BEIECTB (yrapHblii ras,
YTJEKUCBIA Ta3, aMMUaK, TaméHas M3BECTh, HErami€Has H3BEeCTb, IUTHhEBAas COJa, MUPHUT U
ApyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJIECHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKIX
3JIEMEHTOB B COEIMHEHUSX PA3IUYHOIO COCTaBa, BUJl XMMHUUYECKOH CBSI3U (KOBaJCHTHAs, NOHHAs,
MeTaJIJIN4ecKasi, BOJOPO/AHASA) B COCAUHEHHSX, TUIN KPUCTAIIUYECKONW PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHAasi, MOJEKYJspHas, MOHHAs, METAJUIMYecKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONpEeAeNEHHOMY KIJIACCy/TpyIIe COSTUHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETalJIbl, OKCU/Ibl, OCHOBAHMSI, KUCIOTbI, aM(POTEPHbIE THIPOKCUIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICT Mepuoaudeckoro 3akona J[. .
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOLLYIO, OOBSCHUTENbHYIO U
MPOrHOCTUYECKYIO (PyHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB [1. 1.
MeHnzeneeBa, HCMONb3Yysl MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OpOUTANINY, «IHEPreTHYECKHE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U UX
COEMHEHMH 1O nepuoAaM U rpynnam l[lepuoauyeckoil cucteMbl XUMUYeCKHX AnemeHnToB [1. U.
MeHnpeneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTEepU30BaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pa3IUYHbIX KIJIACCOB, MOJITBEPXkKIAaTh CYILIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIeCTBAMU C IOMOIIBI YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUi;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
NpU3HaKaM (YUCIIy M COCTaBy pearupyrolluX BeHIECTB, TEIIOBOMY d3(QeKTy peakuuw,
MU3MEHEHUIO CTEIIEHEN OKHCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIMy, YIaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peakUui pa3IU4HbIX THIIOB, MOJHbIE
U COKpalllEHHBbIE YpaBHEHMs peaKIMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU
peaKkuu UayT A0 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HAaBaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii HOCPEACTBOM COCTABJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIUii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEaKIUU OT
pa3IuyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHUECKHE TIPOIECCHl, JIeKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke cHhopMHUpOBaHHOCTH
IpeICcTaBiIeHUd 00 OOIIMX HAyYHBIX MPUHLHUIAX M IKOJOTHYECKHX MPOOIeMaxX XHUMHUYECKOTO
IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAMUTH BBIYHCICHUS C MCIOJIB30BAHUEM TIOHSATHUS
«MaccoBasi [0 BELIECTBA B pacTBOpPE», OOBEMHBIX OTHOLICHWM Ta30B INpPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO Y(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHHSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUjia MOJIb30BAHMS XUMHUYECKON MOCYAOU U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIHUSMU IO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATh M BBINOJHATh XHUMHUYECKUNA HKCIEPUMEHT
(pa3noxeHue NepoKCHIa BOAOPOJA B MPHUCYTCTBHM KaTalW3aTropa, ONpEACNICHHE Cpe.bl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHHBEPCAIILHOTO MHINKATOPA, BIMSHUAE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluH, peaklud HOHHOrOo OOMEHa, KaueCTBEHHbIE pEeaklUy Ha
cynb(dar-, kKapOOHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELLIEHUE SKCIIEPUMEHTATIbHBIX
3amay no teMaM «Meramey U «HemeTamisl») B COOTBETCTBHUM C NpaBWJIAMU TEXHUKU
0e30macHOCTH TIPH OOpaIIeHUH C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHHUEM, MPEACTABISATh
pe3yNnbTaThl XWMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucCH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYH) HH(OPMAIIUIO,
MOJIy4aeMyl0 U3 pPa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM KOMMyHuUKauuu, HHTepHEeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJATh TpaBWJIa SKOJIOTHYECKH I1e1eco00pa3Horo
NOBe/leHUs B OBITY M TPYAOBOM [EATEIbHOCTH B LEJISIX COXPAHEHHUS CBOEro 3/I0pOBbS U
OKpYKarolllel MPUPOJHON Cpebl, OCO3HABATh OMACHOCTH BO3JECHCTBHUSI HA YKHUBBIE OpPraHU3MBbI
ornpeAeNEéHHBIX BEUIeCTB, MOoHMMAas cMbici nokasarens [1JIK, moscHaTh Ha mpumepax crnocoObl
YMEHBILICHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

U O0YyYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbSI: YMEHHE NPUMEHSAThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISE CIICTIBIX H  CJIA0OBHUAAIIUX OOYYaIONUXCS: YMEHHE WCIONIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMu4eckux Gpopmyir.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJdbTAThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 06pa3oBaHusA
pe3yJbTara
1 TeopeTnyeckue OCHOBBI OPraHUYECKOW XUMHUH

CdopMUpPOBAaHHOCTH TMPEJCTABICHUNA O XHWMHUYECKOW COCTaBJISIOINICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUHU B MTO3HAHUU SIBJICHUY
npupobl, B (OPMUPOBAHUM MBILIUICHUS U KYyJIbTYphl JHYHOCTH, €d
(GYHKIIMOHATBPHOW  TPaMOTHOCTH, HEOOXOIUMOW ANl  pellleHus
MPAKTUYECKUX 3a7a4 U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K

1.1

CBOEMY 37I0POBBIO U IIPHPOJIHOM Cpeze




1.2

Bianenne cucTteMod XMMHMYECKMX 3HAHUHM, KOTOpas BKIIIOYAET
OCHOBOIIOJIATaAl0INE HOHATHS (Monekyna, BaJICHTHOCTh
ANIEKTPOOTPHULIATEIILHOCTD, CTENEHb OKHCIEHUS, XUMHYECKas CBA3b
MOJIb, MOJIApDHAs Macca, MOJISIPHbIM 00BEM, yTIJIepOJIHBIH CKeleT
GyHKUMOHANbHAS ~ Tpylma,  paaMkal, U30MEpH, N30MEPHI
TOMOJIOTUYECKUN  pAl, TOMOJOIH, YIJIEBOJIOPOABI, KHCIOPOA- W
a30TCOJIEpXKAIME COCTUHEHHUS, OMOJOIMYECKH aKTHUBHBIC BEIECTBY
(yrneBoasl, JKUpBI, OENKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUHM M 3aKOHBI (Teopusi
XUMHYECKOTO CTPOCHHUsl opraHudeckux BemectB A.M. bytneposa)
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHH, (HaKTOJIOIMUECKHUY
CBEJEHUS O CBOICTBax, cocTaBe, IOJIy4eHUH U 0Oe30macHOM
UCIIOJb30BAaHUM  BAXKHEHIIMX HEOPraHMYECKUX M OPraHUYECKUN
BEIIECTB B ObITY U MPAKTUYECKOM JIEATEIILHOCTH YEJIOBEKA

1.3

ChopMHupoBaHHOCT, yMEHHUI  BBISABIATH XapaKTEepHbIE IPU3HAKY
MOHATHUH, yCTaHaBIMBAaThb  MX  B3aUMOCBS3b, HCII0JIb30BATH
COOTBETCTBYIOUIME TOHATHS NPU OINKUCAHUM COCTaBa, CTPOCHUS W
MIPEBPAIICHUI OPraHUYECKUX COCIUHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHKY]
JUISL COCTABJIGHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOMI
cokpamiéHHoi) (GOpMyJ OpPraHMYECKHMX BEIIECTB W YpPaBHCHHIA
XMUMUYECKHX PEaKIUi, N3rOTaBIMBATh MOJIEIA MOJIEKYJl OPTaHUYECKUN
BEIICCTB I WLUTIOCTPAIlMM HMX XHMHYECKOTO M IMPOCTPaHCTBEHHOT(
CTPOCHUS

1.5

CopMUpOBAaHHOCT, ~ yMEHUH  yCTaHABIMBATHh  MPUHAJJIC)KHOCTH
M3YYEHHBIX OpPraHWYECKHX BEIIECTB IO MX COCTaBy M CTPOEHUIO K
omnpenenéHHOMY Kjaccy (Tpymme) coequHeHHi  (yrieBOJOpOJbI
KHCIIOPOJ W a30TCOAEpKalUe COEAUHEHUS, BBICOKOMOJIEKYJISIPHBI
COEJIMHEHUS ), 1aBaTh UM Ha3BaHUS MO CHCTEMAaTUYECKOW HOMEHKIIATYpd
(IUPAC)

1.5

ChopmMHupoBaHHOCTH YMEHUSI ONpPENEISITh BUIbl XUMUYECKON CBS3H H
OpraHNYECKUX COSAMHEHUSIX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTh YMEHHSI IPUMEHSATD: MOJIOKEHHSI TEOPUU CTPOCHHUS
opranuueckux Beuiects A.M. bytiepoBa i 00bsicCHEHUS 3aBUCHUMOCTH
CBOMCTB BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUs MacChl
BEILIECTB

VYTaeBo1opobl. Kucnopoaconepxariue u a30TcozAepKaIug
OpraHuvecKHe COeAMHEHUS. BHICOKOMOJICKYIISIPHBIC COSAMHCHUS

2.1

ChopmupoBaHHOCT, YMEHUW TPUBOAUTH TPHUBUAIBHBIE Ha3BaHU
OTJIETIbHBIX OPTraHMYECKHX BEIIECTB (ITWUJICH, MPOIMWJICH, AlETHIIEH,
ATUJICHIJIMKONb, TIULEpUH, (eHon, Qopmanbaeru, aueTalblIeru,
MypaBbHHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHCJIOTA,

CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PyKTO3a, Kpaxmal, IeJUII0JI03a,




TJIALMH)

2.2

ChopMUPOBAaHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE
dusnveckue W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIISCTB (MeTaH, 3TaH, 3TUJICH
MPONWICH, aleTWwIeH, OyraaweH-1,3, wmermnOyraauen-1,3, OeH30I
METaHOJI, 3TAHOJ, ITHUJCHIJIMKOJb, TIUIECPUH, (EHOJI, aIeTajabIeruI
MypaBbHHAasE W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJIIHI03a
AMHHOYKCYCHasl KHCJIOTA)

23

ChopMUpOBaHHOCTh YMEHHS HJUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3H
MEXAy  TUINWYHBIMU  TPEACTABUTENSAMU  PA3IMYHbIX  KJIACCOH
OpraHUYECKUX BEILIECTB YPAaBHEHUSMU COOTBETCTBYIOLIUX XUMUYECKUN
peakiuil ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopmys

2.4

CdhopMupoBaHHOCTD YMEHUs XapaKTepU30BaTh HUCTOYHUKY
YTIAEBOAOPOAHOTO ChIpbsl (He(Th, MPUPOTHBIN Ta3, YIojib), CIIOCOOBI X
nepepabOTKU U MPAKTHUECKOE TPUMEHEHHE TPOTYKTOB epepadOTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CHCTEMOH 3HAHWN 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHMS, UCHOJb3YEMbIX B XUMHH MPU HU3YyUYCHHUN
BEUIECTB U XUMHUYECKUX sBJIEHUN (HaONIoleHue, HU3MepeHue
HKCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKH|
3HAHUS ISl IPUHATUS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTyalUsAX
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

3.2

CdopMUpOBaHHOCT, YMEHUU COOJIOMATh TpaBWIA  TOJIb30BAHUS
XUMHUYECKOW TIOCYJIOM H Ja0OpaTOpHBIM OOOPYJOBAaHHWEM, a TaKXKd
mpaBuiia OOpalleHUs] ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMH
0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

33

ChopmupoBaHHOCT YMEHU TUTAHUPOBATH W BBIMOJHATH XHMHUYCCKHN
AKCTIEPUMEHT (MPEBpAICHUSI OPTaHUYECKUX BEIIECTB MPH HArpeBaHUM/
MOJIyYEHUE ITUJIEHA U U3YYEHHUE €ro CBOMCTB, KAUYECTBEHHBIE pPEaklny
OpraHMYECKHUX BEIECTB, JeHATypalus OCIKOB NpH HarpeBaHUU
[[BETHBIC PEAaKIUU OEIKOB) B COOTBETCTBHHM C MpaBWJIAMU TEXHUKH
Oe3omacHOCTH Tpu OOpalleHuu C BelleCTBaMH M JIaDopaTOPHBIM
o0opynoBaHueM; MPEACTABIIATh pe3yJIbTaThl XUMHYECKOrQ
SKCIIEPUMEHTA B (JOpPME 3alMCH YPABHEHUH COOTBETCTBYIOIINX PEAKIIH
1 (GOPMYJIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

34

CchopMUpOBaHHOCTh YMEHHMI MPOBOJUTH BBIYUCIEHHS 110 XMMUYECKUM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA HIIN
IPOJYKTa PEakIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI(
U3 UCXOJHBIX BEIIECTB WIM IPOJYKTOB PEAKIIMH)

3.5

ChopmupoBaHHOCTH YMEHUN KPUTUYECKU aHATU3UPOBATh XUMHUECKYIQ
uHbOpMallMIO, TMOIYy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeAcTBy
MaccoBoi uHbopMaiuu, cetb IHTEpHET U Ipyrue)




CdopMUpOBaHHOCTH yMEHUW COONIIOAATh TIpaBWjIa HKOJIOTHYECKU
1enecoo0pa3Horo MoOBeAEHUS] B ObITY U TPYJIOBOW JESTENbHOCTH H
LEJISIX COXPAHEHUS CBOEro 3/0POBbS M OKpYXKalouledl NpHupoIHOi
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >XUBBbIE OpraHU3Mb]
ONpEeIeEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMBICI IOKa3aTels)
[NJK (npenenbHO AOMYCTUMOM KOHILIEHTPALIUU), OSCHATh HA MpUMepax
CHOCO6LI YMCHBIICHUA W MPEAOTBpALICHUA WX BPCIHOTO BOS,Z[efICTBI/Iﬂ
Ha OpPTraHu3M YeJloBeKa

IIpoBepsieMmble MpeAMeTHBIE PE3YIbTATHI OCBOEHHUsI OCHOBHOI
00pa3oBaTeIbHON MPOrPaMMbl CPeTHEr0 0011Iero 00pa3oBaHusI

TeopeTI/I‘leCKI/Ie OCHOBBI XMUMHUH

Bianenne cucreMoil  XMMHYECKMX 3HAHWM, KOTOpas  BKJIKOYAET
OCHOBOIIOJIATAOLINE MOHTHS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAS
o0Ooyiouka aToma, S-, p-, d-dICKTPOHHBIE OpPOWUTATM aTOMOB, HOH
MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATETLHOCTh, CTETIEHb OKHCICHUS
XHUMHUYeCKasl CBs3b, MOJb, MOIISIPHAsS Macca, MOJIAPHBIA 00BEM
KpUCTAJUINYECKasl PENI€TKa, TUIBl XUMHUYECKUX PEaKIiil (OKUCIUTETBHOA
BOCCTAaHOBUTEJbHBIC, 3K30- U HHAOTEPMHUYECKHE, PEAKIMU HOHHOIQ
o0OMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJUTHI, AJIEKTPOIUTUIECCKAS
JUCCOIMALUS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peakiy, XHMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHbBI (Teopus
AIEKTPOJIUTUYECKOU — aucconuanuu, llepuogumueckuii  3akon .U
MenneneeBa,  3aKOH  COXpPaHEHHSI ~ MAacChl),  3aKOHOMEPHOCTH
CUMBOJIMUYECKUH SI3bIK XUMUH, (PAKTOIOTHMYECKHE CBEACHUS O CBOMCTBAX
COCTaBe, TMONYyYeHHMH U OE30IMacHOM HCIIOJNB30BAaHUM Ba)KHEUIIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOW JESITEIbHOCTH
YeJI0BEKA

ChopMupoBaHHOCTh YMEHUU BBISBIATH XapaKTepHbIE MPHU3HAKU I
B3aMMOCBSI3b HM3YyUYEHHBIX MOHATHUN, MPUMEHATH COOTBETCTBYIOIINE
MOHATUS IPU OMUCAHUU CTPOEHUSI U CBOMCTB HEOPraHUUYECKUX BELIECTH
U UX OPEBPAllleHUH; BBIABISATH B3aMMOCBA3b XUMHMUYECKUX 3HAHHUH
MOHATUAMH U TPEACTaBICHUSIMU JPYTUX  €CTECTBEHHOHAYYHBIX
MPEeAMETOB

Bnagenne OCHOBHBIMM METOJAMU HAay4YHOTO IIO3HAHUA BCIICCTB N
XUMHUYECKUX  SBJICHUMN (Ha6J1IO)IeHI/IC, HN3MCPCHUC, OKCIICPUMCHT
MOIICJ'II/IpOBaHI/Ie)

3.6
11 KJIACC
Kon
NMpoBepPsAeMOro
pe3yJbTara
1
1.1
1.2
1.3
1.4

ChopMupoBaHHOCTh yYMEHMH ONPENENATh BaJ€HTHOCTh M CTENEHb
OKHUCJICHUSI XUMHUYECKHX D3JEMEHTOB B COCIMHEHUSX Pa3IUYHOIO

cocCTana, BU XHUMHYECKOH CBA3HU (KOB&J’IGHTH&H, HOHHas,




MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUAX, TUI KPUCTANINYECKOU
PEIETKH KOHKPETHOTO BEIECTBAa (aTOMHAs, MOJICKYJISIpHAs, WOHHAs,
METAJUTMYECKas)

1.5

CchopMupoOBaHHOCTh YMEHHUI ONpeNeNsITh XapakTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI

1.6

ChopmupoBaHHOCTH YMEHHSI KJIaCCU(DUIIMPOBATh XMMHUUECKHE PEaKIUN
M0 Pa3IUYHBIM TpU3HAKAM (YHCIy U COCTaBy PEarHpyIONINX BEIIECTB
TeIIoBOMYy J((deKTy peaknud, H3MEHEHUIO CTEIeHeW OKHUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YYaCTHIO KaTajlnu3aTopa)

1.7

ChopmupoBaHHOCTE  YMEHHUH  COCTaBISATh  YpaBHEHHs]  peakiuil
pa3NMYHBIX THIIOB, TOJHBIE W COKpAIIEHHbIE YypaBHEHUS peakiui
MOHHOTO OOMEHa, YUUTHIBAsA yCIOBUS, MMPU KOTOPBIX 3TH PEAKIHH UIYT
JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUN HPOBOAMUTH PEAKIUH, IMOATBEPIKIAIONING
KAueCTBEHHBIH  COCTaB  PA3JIMYHBIX  HEOPraHUYECKUX  BEIIECTB
pacmo3HaBaTh OMNBITHBIM IMYTEM HMOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCT YMEHUW PACKPHIBATH CYIIHOCTH OKHCIHTEIIBHOA
BOCCTAHOBUTEJIBHBIX PEAKINI MOCPEACTBOM COCTABIEHUS JIEKTPOHHOIQ
OanaHca 3TUX peakuui

1.10

ChopMmupoBaHHOCTE yMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peakIiu OT Pa3IuIHbIX (DaKTOPOB

1.11

ChopmupoBaHHOCTE ~ YMEHHH  OOBICHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHUSl B 3aBUCHMOCTH OT BHEIIHETO BO3/ACHCTBUS
(npunnun Jle [larensbe)

OO6m1ast 1 HeOpraHU4YecKas XUMUs

2.1

ChopmupoBaHHOCTE yMEHHI pacKpbiBaTh CMBICT llepuoamueckord
3aKOHa J.. Meneneena u JIEMOHCTPUPOBATH erg
CUCTEMATHU3UPYIONIYI0, O0BSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIUNA

2.2

CchopMupoBaHHOCTh YMEHHUI XapaKTepU30BaTh JICKTPOHHOE CTPOCHHUM
aTOMOB XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepuoguyeckois
cucrembl xumuueckux diiemeHTtoB .M. MenaeneeBa, wucnonbsys
MOHATHUSL  «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTHUECKUE
YPOBHI», 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKHX
3JIEMEHTOB U MX COEIMHEHMI IO mepuoaaM u rpymnmnam I[lepuonnueckon
cucTeMbl XuMudeckux 3yemenToB .M. Menaeneesa

23

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh (OMUCHIBATh) OOIIUG
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB
MOATBEPKIIATh  CYHIECTBOBAHME  TEHETUUYECKOW  CBSI3M  MEXKM)
HEOPTraHUYECKHUMHU BEIIECTBAMH c TTOMOIIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUil

2.4

ChopMUpOBaHHOCTh ~ YMEHHMI  YCTAaHABIMBATh  IMPHHAIJIC)KHOCTD




HEOPTaHMYECKUX BEIIECTB IO MX COCTaBY K OINpPENEIEHHOMY KiIaccy
(rpynme) coequHeHUN (MPOCTHIE BEIIECTBA — METAUIBl M1 HEMETAJLIbI,
OKCH/IbI, OCHOBaHHUSI, KUCJIOTBI, aM(OTEPHBIC TUAPOKCHIBI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY
JUIS COCTaBJIEHUs (JOPMYJI BELIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIMM]
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanpHble Ha3BaHUA
OT/EJIbHBIX HEOPraHMYECKUX BEILECTB (YrapHbli ra3, yriaeKUCiblid ras
aMMUaK, raiméHas U3BeCTb, HeralméHasi U3BECTh, IUTbEBAs COJA, IMUPUT

U JpyTHE)

2.6

ChopMupoBaHHOCTh YMEHHH XapaKTepPH30BaTh (OMHCHIBATH) OOIING
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB
MOATBEPKIaTh  CYIIECTBOBAaHME  TIE€HETHMUYECKOM  CBS3M  MEXI)Y
HEOPraHN4eCKUMHU BEIIECTBAMHU c MOMOILBIO ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKINH

2.7

ChopmupoBaHHOCT YMECHHI TUIAHUPOBATh M BBITIONHATH XUMUYCCKUN
OKCIICPUMEHT (pa3JIOKEHHE IepOKCHIa BOAOPOAAa B IPUCYTCTBHN
KaTaJn3aTopa, ONPENeNICHUE CPellbl PacTBOPOB BEHIECTB C IMOMOIIBI]
YHUBEPCAIBHOTO HHAWKATOpa, BIMSHHAC Pa3UYHBIX (HAaKTOPOB HY
CKOPOCTh ~ XMMHYECKOH  pEakiM{, peakuud HOHHOrO OoOMeHa
Ka4eCTBCHHBIC PEaKIMU Ha Cylb(ar-, KapOOHAT- M XJIOPH/I-aHHOHBI, HY
KaTHOH aMMOHHMs, PEIICHHWE SKCIEPHUMEHTAIBHBIX 3a7ad Mo TeMam
«MeTtamel»y U ((HeMeTaJIJIBI))) B COOTBCTCTBUHU C IIPpaBUJIAMU TCXHHUKN
0€30macHOCTH TpH OOpalleHMH C BeUIECTBAaMH M JIAOOPaTOPHBIM
o0opyioBaHUEM; MPEACTABIATH pe3yapTaThl XAMHUYECKOT(
JKCIIEpUMEHTa B (JOpMe 3alHCH YPaBHEHUH COOTBETCTBYIOLIUX peaKlIUi
1 (HopMyITHPOBATH BHIBOABI HA OCHOBE ITUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCT, yMEHUH COONMIOJATH TMpaBWiIa  TOJH30BAHUSA
XUMHYECKOH TOCynoil u 1ab0opaTOpHBIM OOOPYIOBaHHMEM, a TaKKE
MpaBWiIa OOpaIIeHUsI ¢ BEMIECTBAMH B COOTBETCTBHUU C WHCTPYKIHSIMU
IO BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB

2.9

ChopmupoBaHHOCTH YMEHHI XapaKTEPU30BATh XUMUUYECKHE TIPOIECCHI
JieXale B OCHOBE MPOMBIIUICHHOTO TMOJYYEeHHsS] CEPHOU KHUCIOTHI
aMMHaKa, a Takke C(HOPMHUPOBAHHOCTb NPEACTABICHUNH 00 O0OIHX
HAay4YHBIX TPUHIUIAX U OKOJOTUYECKUX MPOoOJIeMax XUMHUYECKOT(
IIPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéTnl

3.1

CpopMUpOBAaHHOCTh TPEACTABICHUA O XHUMHUYECKON COCTABJISIIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SBJICHU
IpUpPOAbI, B (HOPMHUPOBAHUM MBIIIICHUS U KyJIbTYPbl JIMYHOCTH, €8
(GYHKIIMOHATBHOW  TPAMOTHOCTH, HEOOXOAMMOW  UIsi  pElIeHUS
MPAKTUYECKUX 3aJa4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOM cpenie

3.2

CdopMupoBaHHOCTH YMEHUI KPUTHYECKHU aHaJIM3UPOBAThH




XUMHUYECKYI0 HHGOpMalUIO, MOJIYy4YaeMyl0 W3 pa3HbIX HCTOYHHMKOB
(cpezcTBa MaccoBOM KOMMYHMKAIIMU, ceTh VIHTEpHET U apyrue)
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ChopmupoBaHHOCTE yMEHUI COONIOAATH MpaBUia IKOJIOTUYECKN
1eJ1Ieco00pa3HOro MOBEACHHUS B OBITY U TPYAOBOW MACATEIHHOCTH H
LEJISIX COXPAHEHUS CBOETO 37I0POBBS M OKPYKAIOIIEH MTPUPOTHON CPeIb
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Oco3HaBaTh  ONACHOCTb  BO3JEHCTBHUS HAa  KUBBIE  OPraHU3ME)
onpene’aEHHbIX BellecTB, MoHMMas cMbica nokaszatens [1/IK, noscHsTH
Ha MpUMEpax CHocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTQ
BO3JECHCTBUS HA OPTaHU3M YEIIOBEKA

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIUMCIICHHUS d
UCIOJIb30BAaHUEM TIOHATHUS «MaccoBas JOJsl BEIIECTBA B PacTBOPE»
OOBEMHBIX OTHONICHUN Ta30B MPU XUMHUYECKHX PEaKIUsIX, MaccChl
BEIIECTBA MM 00BEMA Ta30B MO HM3BECTHOMY KOJHYECTBY BEILECTBA
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOUIMX B PEAKLUU BEIIECTB
TeIoBoro 3¢ ¢eKra peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl

BCIHICCTB, MPCBPAIICHUA U COXPAHCHUA SOHECPTHUU
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